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In order to monitor the rehabilitation of athletes injured in long-distance running, the author proposes a method for rehabilitation
monitoring of long-distance running based on CT multimodal images. This method combines the latest multimodal image
technology, integrates multimodal technology into CT images to improve the accuracy, performs image segmentation on CT
multimodal images through medical segmentation methods, and analyzes the segmented images; finally, it can achieve the
effect of rehabilitation treatment for athletes in long-distance running. Experimental results show that the total time taken by
the authors’ method is 10.9 hours, with an average time of 8 seconds, which is much shorter than the other two control
methods. In conclusion, the authors’ method allows for better rehabilitation monitoring of long-distance running sports injuries.

1. Introduction

Middle-distance running is short for middle-distance running
and long-distance running [1]. In middle- and long-distance
running, athletes may cause sports injuries due to the con-
sumption of energy substances in the body and the accumu-
lation of metabolites, the decline of exercise ability, technical
deformation, and weak awareness of self-protection. There-
fore, it is of great significance to study the causes and preven-
tive measures of injuries in middle- and long-distance
running; at the same time, the rehabilitation monitoring of
the injured part is also very important [2, 3].

In recent years, with the continuous development of the
mobile Internet and the continuous popularization of multi-
media and smart portable devices, more and more informa-
tion such as images, voices, and texts are stored on the
network and smart devices in the form of data. Images and
videos have become another main information carrier after
text; now, billions of images are uploaded every day; in the
future, there will be a lot of search work related to images
and videos; therefore, machines automatically understand
image semantics and establish a relationship between images

and texts; the relationship between them has become a
research topic of practical significance. In recent years, vari-
ous university laboratories, research institutions, and com-
pany laboratories have been carrying out this research in
depth. Based on deep learning, researchers have conducted
in-depth research on applications in computer vision and
natural language processing and achieved excellent results.
Multimodal image understanding (image description), as a
high-level image semantic understanding task, also involves
multimodal problems related to computer vision and natural
language processing and is an important exploration for the
application of deep learning to multiple modal fields [4].

Medical image segmentation is the basis of medical
image processing and analysis, the solution of this problem
not only directly affects the successful application of com-
puter graphics and image technology in medicine but also
has important theoretical and practical significance [5–7].
Medical image segmentation is a process of extracting
regions of interest, and the segmentation results can provide
reference for subsequent disease diagnosis, treatment plan
planning, and treatment effect evaluation. Because of its high
resolution, CT can more clearly highlight the characteristics
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of anatomical structure and diseased tissue, which makes it
widely used in the diagnosis of diseases in many systems.
Therefore, it is very important to study the application of
image segmentation methods in CT images, as shown in
Figure 1.

2. Literature Review

With the increase of competition intensity and the improve-
ment of athletes’ competitive level, the training intensity of
middle-distance runners is also increasing. However, due
to the relatively weak awareness of self-protection of ath-
letes, sports injuries occur from time to time. There are five
common injuries:

(1) Overuse injury

(2) Joint sprain

(3) Strain

(4) Abdominal pain during exercise

(5) Muscle spasm

For these five kinds of injuries, relevant parties have
made rehabilitation methods for these five methods and
achieved ideal therapeutic effects. But it does not apply to
all types of damage.

The multimodal image understanding task can be
applied in many aspects and has strong practicality [8]. For
example, it can be used for search functions, including
image-text search and text-image search, so that the tradi-
tional tag-based search is converted into a tag and content-
based search, and the search results are more accurate; at
the same time, the search time is saved, and it has high prac-
tical significance. Multimodal image understanding can also
be used for assistive functions, specifically assisting those
systems without visual systems or visually impaired, such
as intelligent robots assisting the blind; the robot can observe
the external environment according to the visual system and
convert it into text information is described, then use speech
synthesis technology to achieve text-to-speech conversion,
so as to better help visually impaired people, and can also
be used in early childhood education; multimodal image
understanding technology can teach children to see pictures
and speak, and at the same time, in medical imaging, multi-
modal image understanding technology can automatically
generate diagnostic results and assist doctors in seeing
patients. Therefore, the multimodal image understanding
task has a wide range of application scenarios in real life
and has extremely high academic value and research signif-
icance that cannot be ignored in scientific research [9].

The current mainstream solutions for multimodal image
understanding tasks are based on encoder-decoder frame-
works. For example, Teng and Wu use an encoder to encode
an input image and a decoder to generate captions for the
image [10]. Among them, the common encoder is a deep
convolutional neural network, and the decoder often uses
an autoregressive decoder such as a recurrent neural net-
work, such as LSTM; the autoregressive decoder sequentially

generates each word in a serialized manner, resulting in a
complete descriptive sentence. Since the autoregressive
decoder is based on the previously generated word sequence
and image content to generate the words of the current time
step, this is a serialization process, which cannot be paralle-
lized, so there is a problem of slow generation speed. More-
over, in the process of generating words by reasoning, if the
previous words are inappropriate or there is a deviation
error, it is easy to affect the words generated later, resulting
in cumulative errors. At the same time, the autoregressive
decoder treats the sentence as a serialized structure instead
of a hierarchical structure, this process cannot model the
inherent hierarchical structure of natural language, and this
makes the autoregressive decoder extremely favor N-gram
phrases with high frequency in the training data and is more
inclined to predict common phrases [11]. Therefore, autore-
gressive decoders run the risk of incorrect semantics and
lack of sentence diversity. In the neural machine translation
model (NMT), the nonautoregressive decoder is proposed to
solve the problem that the generation speed of the autore-
gressive decoder is too slow, but this nonautoregressive
decoder indirectly models the real target modal distribution,
rather than modeling its distribution directly. Direct model-
ing follows the conditional generation method of language,
that is, it predicts the word at the current moment based
on the condition of the sentence above, and the autoregres-
sive decoder adopts the direct modeling method. Indirect
modeling follows the condition-independent generation
method of language, that is, each word in the entire sentence
is independently generated without being conditioned on
the context. Therefore, indirect modeling does not follow
the conditional distribution of the language, which inevita-
bly introduces another problem, called the “multimodal
problem.”

CT has created a precedent for digital imaging, but it is
different from ordinary X-ray imaging. CT displays sectional
anatomical images, and its density resolution capability is
much higher than that of X-ray images, so that X-ray imag-
ing cannot develop anatomical structures and their lesions.
Organization is visualized; thus, the inspection scope of the
human body is significantly expanded, and the detection rate
of lesions and the accuracy of diagnosis are improved. As the
first digital imaging device developed, CT has greatly pro-
moted the development of medical imaging. At present,
CT has been widely used in the diagnosis of the following
systems and organ diseases in clinic: central nervous system,
head and neck, lungs, heart and great vessels, abdomen and
pelvis, and musculoskeletal system.

Based on the above research, the author proposes a reha-
bilitation monitoring method for long-distance running
sports injuries based on CT multimodal images. Combining
CT medical segmentation technology and multimodal image
technology, we form a CT multimodal image technology and
use CT image cutting technology and multimodal image
technology to medically cut and analyze CT multimodal
images; this not only achieves the use of CT images for the
rehabilitation of long-distance running injuries but also
speeds up the monitoring speed and improves the rehabilita-
tion effect.
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3. Research Methods

3.1. Multimodal Image Understanding Model. The algorithm
of multimodal image understanding model mainly includes
algorithm based on template matching, search, and multi-
modal image understanding based on neural network. The
method based on template matching first recognizes visual
elements such as objects existing in it, the relationship
between objects, scene locations, etc. through scene recogni-
tion and target monitoring, then fill in the sentence template
designed by hand; the disadvantage is that the sentence pat-
tern is fixed, the generated sentence is too simple and lacks
flexibility, and at the same time, this method requires identi-
fying the relationship between objects, scene content, and
objects in advance; the workload is large in the early stage,
which will overrely on the performance of the experiment,
and is prone to error accumulation; this is a way of inducing
biases directly using the dataset. The search-based algorithm
is used to search for similar images in the training dataset,
and the description sentence of the most similar image is
used as the description sentence of the image; compared
with the template matching method, the sentences generated
by this method are more fluent. The disadvantage is that
similar pictures will have different content, so it is difficult
to generate accurate sentences describing the images. The
sentences generated by these methods are relatively simple
and have a high error rate. For this reason, many researchers
are constantly exploring new solutions, including multi-
modal image understanding models based on neural net-
works. The following will mainly introduce the multimodal
image understanding model based on neural network.

The current popular algorithms for multimodal image
understanding models are mainly based on deep neural net-
work algorithms, inspired by the successful application of
neural network training in machine translation; such algo-
rithms usually use an encoder-decoder framework. The spe-
cific process is as follows: Use an encoder (such as a
convolutional neural network CNN) to extract the features
of the image, and then use a decoder (such as a recurrent

neural network LSTM) to decode the image features into
smooth sentences. At prediction time, each step of the LSTM
generates a word until a period is generated. Here, the word
predicted at the previous moment and the internal state are
input into LSTM, and then LSTM predicts the distribution
of words and takes the word with the highest probability
as the word at this moment. During training, a supervised
method is generally used, so pairs of images and text are
required. The input of each moment of LSTM is the word
of the correct text at the previous moment, and then the
probability of the word of the correct text at this moment
is optimized. This is a calculation method of maximum like-
lihood estimation, which increases the probability of text in
the dataset. This model breaks through the confinement of
traditional multimodal image understanding and achieves
high scores in various evaluation indicators, laying a theoret-
ical guide for today’s multimodal image understanding
models.

3.2. Theories Related to CT Images

3.2.1. CT Images and CT Values. A CT image consists of two
parts: the intensity and size of the pixel, where the intensity
of the pixel reflects the absorption of X-rays by the organ or
tissue, and the size of the pixel reflects the fineness of the
image, that is, the spatial resolution of the image [12]. In
the process of CT imaging, the measurement accuracy of
the X-ray absorption coefficient of organs or tissues can
reach 0.5%. Therefore, compared with X-ray images, CT
images have higher density resolution. In reality, for the con-
venience of expression, the CT value is usually used instead
of the absorption coefficient to express the degree of X-ray
absorption by an organ or tissue.

Figure 2 shows the CT values corresponding to various
tissues of the human body. A careful study of the figure
shows that the CT value corresponding to the bone is the
highest, the CT value corresponding to the air is the lowest,
and the CT value of the other tissues of the human body is in
between.

A moving image of a person
in a multi-camera system
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Generate binary image of
human contour at any angle

through virtual camera

oving image of a person
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Figure 1: Application of CT multimodal images in long-distance running rehabilitation monitoring.
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3.2.2. CT Slice. CT images are three-dimensional images of
the human body, and CT images are often observed and
analyzed from different directions in practical applications
[13]. In human anatomy, the section that cuts the human
body into two parts longitudinally along the left and right
directions is called the coronal plane. The plane passing
through the vertical axis and longitudinal axis of the human
body and all parallel planes are called sagittal planes. The
surface exposed after cutting the human body perpendicular
to the axis of the human body is called the transverse plane.

3.2.3. Research Characteristics of CT Image Segmentation
Methods. Compared with general images, CT images have
the characteristics of anatomical tissue structure and shape
complexity, inherent ambiguity of the image, inhomogeneity
of grayscale within the tissue, and massive data. Therefore,
the research on CT image segmentation methods corre-
spondingly presents the following characteristics: (1) Due
to the potential complexity and diversity of CT images and
the difficulty of the segmentation problem itself, so far, there
is no segmentation method that can be applied to various
tasks, and it is usually the right segmentation for a specific
task algorithm. Furthermore, due to the limitations of vari-
ous segmentation methods, people are trying to explore
new methods for CT image segmentation and pay more
attention to the combination of multiple segmentation
methods. (2) Although the obtained CT images exist in the
form of two-dimensional slices, with the improvement of
computer performance, the research on three-dimensional
segmentation methods has received more and more atten-
tion; the reason is that the integrity of human organs ensures
the continuity of CT images of adjacent slices, so the 3D seg-
mentation method can use more information between slices
to guide the segmentation process, making the segmentation
results more accurate. (3) Medical images can be divided
into anatomical images and functional images according to
their functions, the former mainly describes human anatom-
ical information, while the latter mainly describes human
function and metabolic information. CT images belong to
anatomical images. In the process of CT image segmenta-
tion, it has gradually become a new trend to fuse other func-
tional images, such as positron emission tomography
images, in order to guide CT image segmentation [14]. (4)
Image segmentation algorithms can be divided into three
categories according to their degree of automation: auto-
matic, interactive, and manual segmentation [15–17]. Due

to the increasing precision of modern instruments, the vol-
ume of CT data is increasing, making manual segmentation
almost impossible, and the results of manual segmentation
have a lot to do with the experience of the operator; at the
same time, the results are not repeatable, which greatly limits
its application. Therefore, automatic segmentation is the
goal of the segmentation algorithm design process. However,
the complexity of the CT image itself makes the current
automatic segmentation algorithms have achieved some suc-
cesses, but they are far from meeting the requirements for
the accuracy of the results in the process of clinical practical
application. Therefore, user-initiated and user-guided inter-
active CT image segmentation methods have received more
and more attention. The human-machine interactive seg-
mentation method can not only give play to the subjective
initiative of people; therefore, the accuracy of the segmenta-
tion algorithm is ensured, and the performance of the com-
puter can be fully utilized, thereby ensuring the practicability
of the segmentation algorithm

3.3. Multimodal Image Segmentation of Hip CT Based on
Adaptive Classification and Normal Direction Correction

3.3.1. Image Initial Segmentation. After preprocessing the
hip CT multimodal image, the initial segmentation of the
image consists of two steps, the first step is to binarize the
image using the global optimal threshold method [18]. Due
to the higher density of bone relative to its surrounding soft
tissue, bone has a higher intensity than the surrounding soft
tissue in CT multimodal images. The threshold method is
often used as the preferred method for rough bone segmen-
tation due to its simple operation and high algorithm execu-
tion efficiency [19]. In the binarized image, the approximate
area of the bone has been segmented, but due to the nonuni-
formity of bone density and the existence of lesions in the
bone, the threshold method often causes holes in the bone
in the binarized image, and bone boundaries produce dis-
continuities. In view of the above problems, in the second
step, the 3D mathematical morphology method is used to fill
the holes and connect the boundaries of the binarized
images.

3.3.2. Histogram-Based Thresholding. The segmentation of
the hip joint is achieved using a multistep method, and the
basic steps are to first perform an initial segmentation of
the CT multimodal images; then we use this segmentation
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Figure 2: CT values corresponding to each tissue in the human body (unit: HU).
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result to initialize the iterative adaptive segmentation algo-
rithm to achieve complete separation of bone and nonbone
tissue and finally use the normal direction correction algo-
rithm to achieve accurate positioning of the bone boundary.

There are many methods for initial segmentation of
bone, such as threshold method, serpentine method, region
growth method, watershed segmentation method, etc. Com-
pared with other segmentation methods, threshold segmen-
tation method is one of the most commonly used bone CT
image segmentation methods, the reason is that in CT mul-
timodal images, the bone tissue generally has a higher den-
sity than the surrounding soft tissue, and the threshold
method can be used to achieve a simple and fast segmenta-
tion of the bone, then realizing the fast initialization of the
iterative adaptive classification process; thereby, the execu-
tion efficiency of the whole algorithm is improved; due to
the large amount of computation, the efficiency of other
methods is much lower than that of threshold segmenta-
tion [20].

The advantage of threshold segmentation is that it is
simple and fast. When the gray value of objects belonging
to different types or their eigenvalues are very different, it
can effectively segment the objects. The thresholding seg-
mentation method mainly includes two steps:

(1) Determine the required segmentation threshold

(2) Compare the segmentation threshold with the voxel
gray value to divide the voxels

In the above steps, determining the threshold is the key
to segmentation. When using the threshold method to seg-
ment a grayscale image, there are generally certain assump-
tions about the image. In other words, it is based on a
certain image model, for example, it is assumed that the gray
distribution of different categories in the image conforms to
the Gaussian distribution. Specifically applied to the CT
multimodal image of the hip joint, considering that the bone
has a significantly higher intensity than other soft tissues,
and the internal intensity of the soft tissue does not change

much, the gray histogram of the hip joint can basically be
regarded as composed of a mixture of two unimodal histo-
grams corresponding to bone tissue and soft tissue.

For the grayscale histogram composed of the mixture of
two unimodal histograms, the author determines the initial
segmentation threshold according to the Otsu algorithm.
The basic idea of Otsu algorithm is to find a threshold; this
threshold maximizes the between-class variance and, at the
same time, minimizes the within-bird variance. According
to the theory of discriminant analysis, such a threshold is
the optimal segmentation threshold.

The specific steps for determining the optimal threshold
are as follows: Firstly, calculate the grayscale histogram of
the region of interest (ROI) of the hip joint. Since the CT
value of soft tissue is smaller than that of bone tissue and
the number of soft tissue voxels in the ROI accounts for a
larger proportion, therefore, it can be judged from the histo-
gram that high peaks correspond to soft tissue types, and low
peaks correspond to bone tissue types. In this chapter, it is
assumed that both soft tissue and bone tissue obey the
Gaussian distribution. During the calculation of the optimal
threshold, two Gaussian curves are used to fit the histogram
curve; it can be known that the gray value corresponding to
the intersection of the two Gaussian curves is the optimal
segmentation threshold, as shown in Figure 3.

3.3.3. Binary Image Morphological Operations. In the binary
image obtained by the above thresholding method, there are
often holes in the bone tissue, discontinuity at the edge of
the bone, and wrong connection between the bones. These
phenomena are due to the nonuniformity of bone tissue
density, the weak edge nature of bone, and the partial vol-
ume effect during CT multimodal imaging. In order to
roughly obtain the bone tissue area for subsequent accurate
edge segmentation, the author uses mathematical morphol-
ogy to fill the “holes” in the obtained binary image. In gen-
eral, the choice of structural elements (size and shape)
affects the results of morphological operations. Commonly
used structuring element shapes are sphere, cube, and rhom-
bus. In order to minimize bone-to-bone misconnections due
to morphological methods, the authors took 3 × 3 × 3
diamond-shaped structural elements.

3.3.4. Iterative Reclassification Algorithm Computation

(1) Calculate the Bone Boundaries from the Current Segmen-
tation. For a given voxel, if its directly connected neighbor
voxels can be divided into two different classes, the voxel is
located at the edge of the bone area B or the nonbone area
B. In order to calculate the voxels of the bone edge, a six-
voxel neighborhood structure is first defined, and the voxel
set of the spine edge in this chapter is E. Specifically, for each
voxel x in B, if any one of its six neighboring voxels belongs
to �B, then the voxel belongs to the set EB. For the conve-
nience of the following description, the authors here specif-
ically label voxels x belonging to set EB as x∗.

3.3.5. Reclassification of Bone Boundary Regions Based on
Bayesian Decision Criteria. For each bounding voxel x, first
define a window Wðx∗Þ centered on the position of x. All

–200 0 200 400 600 800 1000 1200 1400 1600
–0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Segmentation value

Figure 3: Threshold selection based on histogram.
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voxels in Wðx∗Þ are assumed to be derived from two Gauss-
ian distributions (bone region B and nonbone Region �B)
with mean and standard deviation ðμ1, σ1Þ and ðμ2, σ2Þ,
respectively. For convenience, note φ1=ðμ1, σ1Þ, φ2=ðμ2, σ2Þ
. The estimation method of parameters φ1, φ2 will be dis-
cussed in detail later Figure 4.

According to Bayes’ theorem, for a given voxel x, the
proportion of bone components in the voxel can be calcu-
lated by the following formula:

p ax yxjð Þ = p yx a
xjð Þp axð Þ

p yxð Þ : ð1Þ

3.3.6. Update the Current Segmentation Result. After each
voxel in EB has been traversed, the new bone area B and
nonbone area �B are obtained again by using the three-
dimensional mathematical morphology method. After the
new bone and nonbone areas are obtained, the boundary
voxel set EB will be recalculated. If the voxels in EB do not
change during the two iterations before and after, the itera-
tion process will be stopped. Otherwise, turn to the first step
to recalculate the bone boundary voxels and perform the
entire iterative process until convergence.

4. Results and Discussion

The authors conducted a retrospective analysis of the exper-
imental results. In this experiment, 55 sets of CT multimodal
data images were collected, including a total of 110 hip
joints. The experimental data comes from a GE Pro Speed
CT machine, the slice plane resolution is 512 × 512, the in-
plane pixel pitch is 0.68mm, the distance between slices is
1.5mm, and the number of slices is 85 to 95. The experimen-
tal environment is MATLAB6.5, 2.33GHz processor, 2GB
memory. Among the 110 hip joints, data ranging from nor-
mal to severe lesions were included. Manual segmentation
results of all data were given by radiologists.

In order to verify the applicability of the proposed
method, the authors based on anatomical and imaging fea-
tures (e.g., the proximity of the femoral head to the acetabu-
lum, the degree of deformity of the femoral head, and the
degree of inhomogeneity of bone density); the obtained
110 hip joints were divided into four groups, and the num-
bers of the four groups were 16, 31, 51, and 12, respectively.
Further research can be found that this method belongs to
the model-based segmentation method; in the segmentation
process, the shape information of the object to be segmented
is added as a priori constraint knowledge; therefore, the seg-
mentation method is more robust for hip joints with severe
lesions. Table 1 shows the comparison results of this method
and the other two methods in terms of segmentation time.

It can be seen that the author’s method takes a total of
10.9 hours, and the average time is 8 seconds, which is much
shorter than the other two methods, indicating that the
author’s method has great advantages in the field of image
segmentation. Therefore, the injuries caused by long-
distance running can be better treated.

5. Conclusion

The author proposes a method for rehabilitation monitoring
of long-distance running injuries based on CT multimodal
images. This method integrates multimodality technology
into CT images. By medically cutting CT multimodal images
and analyzing them; finally, the treatment of injuries caused
by long-distance running can be achieved. Experimental
results show that the method used by the author took a total
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Figure 4: (a, b) show the values of pðaxjyxÞ under different intensities. pðaxjyxÞ values at different intensities.

Table 1: Comparison results of three methods in 110 hip joint data
segmentation time.

Zoroofi’s
method

Yokota’s
method

Our method

Total (h) 12.9 18.5 10.9

Average time (s) 9.5 13.6 8
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In order to meet the needs of modern people for the acquisition of intangible cultural heritage information, the authors propose a
research method that combines 3D scanning and virtual reality technology. Taking the production process of Xiuyu as an
example, using Unity3D virtual reality technology combined with a digital platform, 3D modeling of Xiuyu is carried out, so
that people can view the intangible cultural heritage information intuitively. The experimental results show that after using this
method, more than 60% of more than 1000 people surveyed in the questionnaire want to experience intangible cultural
heritage. In a survey of visualization platforms conducted at the same time, 90% of users are willing to combine jade carving
technology with 3D scanning virtual reality technology. Conclusion. 3D scanning and virtual reality technology can further
promote the process of inheritance and dissemination of intangible cultural heritage, accelerate the cultivation of intangible
cultural heritage talents through the visualization platform, and promote the sustainable development of intangible cultural
heritage, in order to better pass down the life memory and cultural genes of our ancient nation.

1. Introduction

With the changes in production and lifestyle in modern soci-
ety, the living soil of intangible cultural heritage has under-
gone major changes and is now facing a rapid decline. The
data shows that there are currently 1082 representative
inheritors of intangible cultural heritage in my country, with
an average age of 63 years, and only 7 young adults under
the age of 40 inheritors, as shown in Figure 1. It can be seen
that the national intangible cultural heritage has been aging;
if the inheritance of intangible cultural heritage is weak, then
some handicrafts inherited by word of mouth and behavior
will gradually be forgotten by people; the traditional skills
mastered by the old artists will not be inherited and prac-
ticed, and the national intangible cultural heritage culture
will eventually disintegrate or even die out.

Therefore, innovative exploration of the inheritance and
dissemination of intangible cultural heritage can make
intangible cultural heritage play a more important role in
national development, international social exchanges, and

sustainable social development; this will further enhance
the cultural self-confidence of the nation. Using the visuali-
zation platform as the communication medium, explore
the feasibility and necessity of the application of digital tech-
nology in the inheritance and dissemination of intangible
cultural heritage. Using virtual reality technology for “real”
reproduction of intangible cultural heritage jade craftsman-
ship allows users to immensely experience traditional tech-
nological processes and processing methods and explore
other new modes of inheritance and dissemination of intan-
gible cultural heritage from point to point.

Changes in the media environment and the popularity of
new communication methods have led to changes in infor-
mation transmission methods. Information transmission
has shifted from the era of writing to the era of reading pic-
tures, and traditional media have shown obvious disadvan-
tages in the protection and dissemination of intangible
cultural heritage. Information visualization not only gives
people a new experience but also makes people more pleas-
ant and more engaged and allows viewers to gain insight
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into more information. At the same time, it can provide pro-
tection for the inheritance and dissemination of intangible
cultural heritage and make the inheritance of intangible cul-
tural heritage more artistic, communicative, and educa-
tional [1].

In this big environment, it is still very difficult to effi-
ciently find, understand, and analyze information connec-
tions [2]. Visualization can transform obscure and
complicated information content into simple and easy-to-
read information graphics through visual methods, which
greatly improves the efficiency of information acquisition.
In the era of global diversification and informatization, it is
a very effective and practical way to use digital technology
to protect and inherit national intangible cultural heri-
tage [3].

2. Literature Review

Conrad et al.’s book series “Virtual Reality Basic Course”
proposes that dynamic environment modeling will become
a bridge between the real environment and the virtual envi-
ronment [4]. Integrate decentralized virtual reality systems
to build a new virtual system that matches each other in time
and space, which is convenient for participants to use and
experience. Toktas and O’Neal in the journal The Applica-
tion of Virtual Reality Technology in the Protection and
Inheritance of Intangible Cultural Heritage proposed that
intangible cultural heritage culture is inherited between fam-
ilies, teachers and apprentices, and ethnic groups, the com-
munication method is very limited, and the use of virtual
reality technology is in line with the development of the
times and can attract more young people to experience and
learn intangible cultural heritage [5]. Yang et al. in the
“Research Review of the Application of Virtual Reality Tech-
nology in Tourism Abroad” proposed to use virtual reality
technology to revive it and reproduce a certain place’s hey-
day society through virtual images [6]. Zi-Jun et al. used
3D scanning and modeling technology to store and apply
traditional Chinese medicine knowledge for the first time
in “Research and Application of Acupuncture Tongren 3D
Visualization” and developed acupuncture Tongren interac-

tive system, which realized TCM visual interactive query of
acupoints, meridians, and common diseases [7]. The team
led by Lei et al. solved the problems of functional module
analysis, model establishment, scene import, and sky box
addition of the scenic 3D roaming system and established
a 3D interactive roaming system for scenic spots [8]. Yuan
et al. used AutoCAD, 3dsmax, Photoshop, and other soft-
ware to design the virtual hometown scene and finally real-
ized the human-computer interaction functions such as
season selection, scene roaming, and information interaction
in Unity3D [9]. Aokage et al. pointed out in the analysis of
the network influence factor (WIF) that the internal links
of websites are often centered on navigation; if a website is
large in scale, the number of internal links will increase
accordingly, and the importance of the website cannot be
judged [10]. Therefore, they adjusted the network impact
factor (WIF): if the target “A” is at a specified time, after
excluding the number of pages of “A” itself, the number of
web pages linked to a website or a certain area on the Inter-
net, if Z is used to represent, that is, Z is the number of
external links, and the number of web pages of this website
or area is expressed as y, then the network impact factor of
“A” is WIF = z/y.

On the basis of current research, the author proposes a
variety of research methods, such as literature reading,
actual historical research, case study, and practical research,
combined with Xiuyu craftsmanship. Using the method of
interdisciplinary research, the author uses computer science,
pedagogy, human-computer interaction technology, and
simulation technology to conduct cross-disciplinary
research and organically combines his research theories for
the study of this topic. Using the historical research method,
the origin of nonhereditary inheritance is explored in detail,
and the longitudinal time comparison of inheritance is car-
ried out. By using the case study method, by comparing
the domestic and foreign intangible cultural heritage mea-
sures, the method and methods of virtual reality applied to
the inheritance and dissemination of intangible cultural her-
itage are investigated. Using the experimental research
method, the theoretical guidance of the paper is used as
the support point of practice, and case design is carried out
to disprove the validity of the theoretical research content.
The author fully integrates theoretical research into specific
practice and plays a directional guiding role; the practice
process and results are summarized and refined to further
improve the theory; this method of combining theory and
practice makes virtual reality more systematic and scientific
in the research of interaction design platforms.

3. Methods

3.1. Visual Content

3.1.1. Visual Content and Direction Sorting. Intangible cul-
tural heritage has multiple attributes, including temporal
attributes (such as birth year and approval year), spatial
attributes (such as birthplace and place of circulation), rela-
tionship attributes (including inheritance), hierarchical attri-
butes, people-related attributes, and multidimensional
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Figure 1: Age distribution of the fifth batch of national nongenetic
inheritors.
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synthesis attributes (such as spatiotemporal multidimen-
sional attributes); it is suitable for visualization by combin-
ing time-based visualization methods (such as time series
diagrams and calendar diagrams), geographic information-
based visualization methods (such as GIS), hierarchical
information visualization, and multidimensional visualiza-
tion methods in the visualization discipline [11]. In order
to dig out the feasible visualization direction and content,
in-depth interviews were conducted with experts in the field
of intangible cultural heritage and visualization, and the fol-
lowing research directions were summarized: (1) Time
sequence diagram of the development of intangible cultural
heritage: it reflects the evolution of the whole or part of the
intangible cultural heritage list at different time stages in
chronological order and can clearly see the production
sequence and evolution law of intangible cultural heritage.
(2) Intangible cultural heritage heat map: describe the intan-
gible cultural heritage items, perform keyword search, get
the search popularity according to the search results, and
determine the heat value according to color, size, orienta-
tion, etc. (3) Intangible cultural heritage relationship dia-
gram: describe the relationship between the intangible
cultural heritage items and use the relationship between dif-
ferent nodes to represent the relationship between the intan-
gible cultural heritage items, such as derivative relationship
and joint relationship. (4) Intangible cultural heritage and
region: the classic mode in the visualization map, which
combines intangible cultural heritage attributes with space,
describes the overall information of intangible cultural heri-
tage in space and grasps the geographical location of intan-
gible cultural heritage through the map. (5) Nongenetic
inheritance relationship diagram: use the relationship
between nodes and nodes in the relationship diagram to
describe the relationship between the inheritors; the rela-
tionship line can be undirected or directional, such as the
relationship between master and apprentice, father and
son, and brother and sister. (6) Detailed introduction map
of key intangible cultural heritage: decompose and recon-
struct a single intangible cultural heritage item, interpret
key and hot items in detail, and use interesting forms or
storylines to express the data readability.

3.1.2. Create a Metadata Database. Refer to the formulation
standards of international metadata databases, such as
CDWA, a database of artworks and digital image resources,
and VRA, a database of art and folk culture, in order to
determine the attributes of the intangible cultural heritage
metadata database. The intangible cultural heritage database
attributes are determined as general attributes and core attri-
butes [12]. The core attributes include the basic information
of intangible cultural heritage such as name, type, batch, and
application area. The general attributes include more than
30 items such as inheritance method, distribution, subject
matter, derivation, and origin; for example, the Softmax clas-
sifier is based on the Softmax classifier connection, the deep
convolutional neural network can classify and process spe-
cific target objects, and based on the classification to fully
popularize the logistic regression model, the Softmax regres-
sion is obtained [13]. The labeled m samples constitute the

logistic regression training set. In formula fðxð1Þ, yð1ÞÞ,⋯,ð
xðmÞ, yðmÞÞg, xðiÞ ∈ Rn+1 is the input feature. n + 1 is the x
dimension of the feature vector, and x0 = 1 corresponds to
the intercept term. Because binary classification is the goal
of logistic regression, there is yðiÞ ∈ f0, 1g. If the following
functions exist,

hθ =
1

1 + exp −θTx
� � : ð1Þ

Train the model parameters, which are essentially func-
tions that allow it to minimize the loss:

J θð Þ = −
1
m

〠
m

i=1
y ið Þ log hθ x ið Þ

� �
+ 1 − y ið Þ
� �

log 1 − hθ x ið Þ
� �� �"

:

ð2Þ

The number of y (category labels) values is different k,
mainly because it is a multiclassification problem that needs
to be dealt with. So, for fðxð1Þ, yð1ÞÞ,⋯,ðxðmÞ, yðmÞÞg, there are
ðiÞ ∈ f1, 2,⋯,kg class labels, and for a sample input (given) X
, the probability pðy = ijxÞ of each classification result can be
represented by a k-dimensional vector output.

3.2. Implementation of Virtual Reality Technology in Xiuyu
Craftsmanship. The conventional methods of acquiring
images are usually cameras, video cameras, scanners, etc.
What these means only acquire is the two-dimensional
image of the scanned object, that is, the two-dimensional
plane information of the outline of a single side. At present,
more and more 3D scanning technologies have replaced the
previous scanning methods, made up for the shortcomings
of 2D scanning in spatial data, and can accurately reflect
the data information of entities in real space [14]. A 3D
scanner is a scientific instrument used to detect and analyze
the shape (geometric structure) and appearance data (such
as color and surface albedo) of an object. It can accurately
obtain the three-dimensional coordinates and three-
dimensional digital model of the outer surface of the object
in space. 3D scanning technology has now developed into
the fourth generation of handheld scanning technology
[15]. For the collection of the original model of the jade,
the complete data of the jade can be obtained by using a
handheld laser scanner. It has the characteristics of preci-
sion, efficiency, flexibility, and ease of use. The scanner and
the computer update the recorded data in real time through
the data interface, which provides a basic guarantee for the
further processing of jade.

The virtual reality design includes five parts: designing,
cutting, carving, polishing, and outputting the scanned jade
model. First, analyze the scanned jade from multiple angles,
design the model through two-dimensional graphics soft-
ware, use convenient tools such as copying and mirroring
to assist in the drawing of drawings, repeatedly adjust the
matching degree between the graphics and the jade, then
use the MAYA cutting tool to cut the jade, use various
brushes in ZBrush to carve the jade model in detail, and
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increase the subdivision level to achieve the effect of polish-
ing. Finally, the prepared model is imported into Unity3D,
and the human-computer interaction interface for editing
operations such as displacement, rotation, and scaling is fur-
ther set up [16].

In the jade processing process, virtual technology is used
to carry out specific operations such as design, simulation,
modeling, and interaction, and the product modeling, cost,
process, and other aspects are simulated in advance; it not
only brings predictability to jade processing but also adds
more artistic creativity. The virtual reality design model
has absolute advantages; especially for jade processing with
excellent raw materials, virtual reality technology is particu-
larly important. It has fundamentally changed the character-
istics of the traditional production mode, such as being
complex, repetitive, and closed. Taking the interactive 3D
model in virtual design as the carrier, the design concept
and processing process of the craft master are conveyed in
a more intuitive way, so that the designer can repeatedly
speculate and analyze the beautiful appearance, reasonable
structure, and processing technology. Customers can deeply
appreciate the value of Xiuyu craftsmanship through immer-
sive viewing. Engraving students can practice the jade carv-
ing craftsmanship through virtual reality. As a result,
Xiuyan jade carving can be maximized in the fields of crea-
tion, processing, production, sales, and training.

3.3. Xiuyu Process Flow Based on Virtual Reality Technology.
The specific steps of introducing virtual reality technology in
Xiuyu processing are shown in Figure 2.

3.3.1. 3D Scan Data Sampling. The image of jade material is
converted into a format that can be read, stored, and edited
by the computer through 3D scanning. The data sampling is
to reproduce the jade material by means of cloud points, so
that the outline features of the jade material are virtualized.
The cloud point collection can directly generate the block

surface structure, section line, etc., of the jade material,
which makes the 3D model construction more accurate
and convenient, and quickly switches the entity to the com-
puterized digital management mode.

3.3.2. Product Two-Dimensional Graphic Design. Based on
three-dimensional scanning, the computer converts the jade
in the virtual space into digital graphics and obtains the
drawing object of the two-dimensional graphics, so that
the design can be targeted. The two-dimensional editing
software adopts another digital expression of the outline
image of the design graphics; in the two-dimensional design
software, the design image is drawn on the two-dimensional
coordinate position of the model through the pressure-
sensitive pen of the hand-painted board, so as to maximize
the use of the whole piece of jade; the material is used for
creation; finally, the two-dimensional visual expression
graphic information is presented on the computer [17].

3.3.3. Virtual Cutting and Matching of Raw Materials. To
map the 2D design image to the main view in the 3D soft-
ware, in order to avoid stretching after mapping, it is neces-
sary to unfold the UV lines of the jade model in the 3D
software in advance. Cut and extrude the model according
to the line draft on the stone and further stretch, rotate,
zoom, and other three-dimensional algorithms to control

Jade raw material 3d scan data
sampling

Virtual reality
display

3d model fine
carving

Product 2d
graphic design

Material virtual
cutting and matching

de raw material 3d scan data
sampling

Product 2d
graphic design

Material virtual
cutting and match

Figure 2: Implementation step diagram.

Table 1: Digital collection content.

Collection object Collect content

Design patterns
Pattern, animal pattern, plant pattern,

figure pattern, plain pattern

Machining tools
Jade carving flat knitting machine,

jade carving electronic pen, saw blade,
grinding head, grinding needle, drill bit

Jade scan
Hemo jade, lao jade, new mountain

jade, hua jade, jia cui
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the point, line, and surface of the model in three views, sym-
metrical objects are mirrored and replicated, and finally, a
three-dimensional digital display of the jade model in the
design drawings is constructed. When operating, it is neces-
sary to combine both the two-dimensional design drawings
and the three-dimensional scanning data and constantly
try and modify in the most reasonable interactive way to
achieve the final effect [18].

3.3.4. 3D Model Carving. After completing the above steps,
the computer has stored the basic model parameters of the
jade product, but the model at this time is a rough model
designed according to the drawings, and the relief and tex-
ture in the jade need to be further refined [19]. In the
engraving software ZBrush, the rich engraving brushes are
used to simulate the effect of various drill bits in the Xiuyu
process for processing jade. After the model is made, the
subdivision level is increased to achieve the effect of
polishing.

3.3.5. Virtual Reality Display. Import the produced jade
model into Unity3D for an all-round virtual immersive
display.

3.4. Digital Data Collection and Digital Model Establishment

3.4.1. Digital Data Collection. In order to obtain more
detailed information on Xiuyu, the author went deep into
the local area of Xiuyan, conducted a field investigation on
the processing technology, and collected relevant informa-
tion. The main contents include the following: the process-
ing design patterns of Xiuyu are collected, the traditional
Xiuyu processing tools are collected, and the digital model
of jade is scanned and collected [20]. After the inspection,
the materials such as pictures and patterns are further classi-
fied, screened and processed, and turned into digital material
files required for virtual reality design. The contents of digi-
tal collection are shown in Table 1.

3.4.2. Digital Pattern Processing. The evolution of Xiuyu
design has evolved from simple patterns in primitive society
to rough patterns in slave society, then to exquisite patterns
of flowers, birds, fish, insects, birds, and animals and auspi-
cious patterns in feudal society, all of which embody the
unique aesthetics of each period. In the interactive design,
the platform will provide users with traditional Chinese jade
carving patterns and the shapes of Xiuyu plain furnaces, bot-
tles, tripods, and smokes [21]. The collected pictures are

processed into outline graphics by the vector software Corel-
DRAW, which makes the designer’s material calling and ref-
erence more concise and intuitive.

In the Unity3D engine, the texture space coordinates of
the collision point can be ray-detected by using RaycastHit.-
textureCoord. When users pick brushes or other tools
through the VR handle, they can modify the texture space
through the ray collision points in the virtual space. Similar
to drawing operations, many intersections and UV coordi-
nates of the model’s normal map are generated every second.
We can modify the bump on the jade surface by fusing the
normal map. The original model after jade scanning itself
has a flat normal map, and we constantly operate to super-
impose the normal map of the engraving point to appear
scratches and patterns [22].

4. Experimental Results and Analysis

The judgment matrix of the evaluation indicators of the
intangible cultural heritage website and the weight and con-
sistency test of each indicator are as follows; after three
rounds of expert survey and scoring, the full frequency of
the first-level indicators is information content (C1) 100%,
website design (C2) 85.71%, website function (C3) 64.29%,
website influence (C4) 42.86%, and website security (C5)
21.43%. Based on this, the judgment matrix is constructed
and the relative weight is calculated, as shown in Table 2.

According to a big data survey of intangible cultural her-
itage culture, most users prefer to understand intangible cul-
tural heritage culture through “experience” and feel that
personal experience is more intuitive and interesting, as
shown in Figure 3. This provides a broad market prospect
for virtual intangible cultural heritage experience [23].

The dissemination of intangible cultural heritage infor-
mation through virtual reality technology through question-
naires enables more people to experience intangible cultural
heritage culture; the questionnaire survey shows that more
than 60% of more than 1000 people experience intangible
cultural heritage culture.

At the same time, a total of 30 users were selected to test
the visualization platform; the target audience includes three
types of groups: heritage artists, factory apprentices, and col-
lege students; the research includes four factors, namely, the
interactive performance of the visualization platform, system
speed, module experience accuracy, and professionalism
technical acquaintance, as shown in Table 3. The test results
show that 90% of users are willing to combine jade carving

Table 2: Judgment matrix and weight of first-level indicators in the evaluation system of intangible cultural heritage websites.

C1 C2 C3 C4 C5 Wi (权重)

C1 1:000 1:369 2:191 3:509 5:618 0:377
C2 0:731 1:000 1:601 2:563 4:105 0:276
C3 0:456 0:625 1:000 1:601 2:564 0:172
C4 0:285 0:390 0:625 1:000 1:601 0:108
C5 0:178 0:244 0:390 0:625 1:000 0:067
Consistency ratio: 0:000 Largest characteristic root: 5.000
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technology with 3D scanning virtual reality technology, and
only 15% of the test users have some understanding of vir-
tual technology and 3D scanning technology; it shows that
there are few practical cases of 3D scanning virtual technol-
ogy combined with manual skills, which also increases the
difficulty of promoting the visualization platform; in the
later stage, it is necessary to further improve the operation
performance of the system, reduce the technical difficulty
of visualization, and increase the matching degree of tech-
nology [24, 25].

5. Conclusion

In general, 3D scanning and virtual reality technology have
spawned a new concept of subversive visual communication,
challenged the traditional static visual communication form,
and attracted people’s attention and recognition with a more
flexible and dynamic form of expression. The research on
the visualized Xiuyu platform realizes the function of combin-
ing technology and inheritance, breaks the single inheritance
mode of traditional skills, and makes the dissemination of tra-
ditional skills more efficient. Display and disseminate intangi-
ble cultural heritage through digital media and digital
platforms and further realize the cultural inheritance of intan-
gible cultural heritage in the digital space. With the rapid

development of science and technology, virtual reality tech-
nology will definitely become an important way for the inher-
itance and dissemination of my country’s intangible cultural
heritage. Due to its digital and virtual nature, it has broken
through many limitations in the way of protection and solved
the singleness and limitations of traditional intangible cultural
heritage protection methods. The intangible cultural heritage
graphic database, intangible cultural heritage model database,
intangible cultural heritage digital aided design, intangible cul-
tural heritage virtual technology innovation process, etc., will
definitely make more contributions to the inheritance and dis-
semination of intangible cultural heritage in my country.
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In order to solve the problem of the difference in the diagnostic effect of different sequences of magnetic resonance imaging (MRI)
examinations for anterior and posterior cruciate ligament injuries, the author proposes an MRI rehabilitation method to relieve
anterior cruciate ligament injury in dancers. This method retrospectively analyzed the clinical data of 60 patients with knee
anterior and posterior cruciate ligament injuries in our hospital, and all patients were diagnosed with knee anterior and
posterior cruciate ligament injuries. All patients underwent MRI 3D sequence and 2D sequence examination successively to
compare anatomical measurements. This study aimed at comparing the measurements of the posterior cruciate ligament (PCL)
and anterior cruciate ligament (ACL) between the two examination sequences; comparing the diagnosis; comparing the grading
and judgment of the anterior and posterior cruciate ligament injuries of the knee joint between the two inspection sequences;
and comparing the diagnostic coincidence rates of the two examination sequences in the complete tear of the anterior and
posterior cruciate ligaments of the knee. Experimental results show that, in terms of PCL and ACL, the angle, thickness, and
length of two-dimensional MRI examination were significantly different from those of MRI examination and anatomical
measurement (P < 0:05); for PCL and ACL, the angle, thickness, and length of 3D MRI were not significantly different from
anatomical measurements (P > 0:05). The diagnostic accuracy of 2D MRI was 83.33%, which was lower than 95.00% of 3D MRI
(P < 0:05). There was no significant difference in the grading of anterior and posterior cruciate ligament injuries between the
two examination sequences (P > 0:05). The diagnostic coincidence rates of 3D MRI and 2D MRI for complete tear of the
anterior and posterior cruciate ligaments were 95.55% and 80.00%, respectively (P < 0:05). In conclusion, three-dimensional
MRI examination can obtain higher diagnostic value for patients with knee joint anterior and posterior cruciate ligament injury.

1. Introduction

Sports dance is an emerging sport with strong technical and
artistic qualities; it integrates art, sports, music, and dance,
and it is called a model of the combination of “health” and
“beauty” [1]. While the male and female players showed vig-
orous sports movements, it is also necessary to show the
attractive artistic beauty of dance movements. The causes
of sports injuries in sports dance are closely related to the
lack of common knowledge of sports injuries among coaches
and students [2]. Due to the lack of basic knowledge of
sports injuries and the lack of knowledge of various preven-
tive measures, the cause of the injury cannot be properly
analyzed and lessons learned in the event of an injury, result-
ing in the frequent occurrence of the same injury.

In order to achieve outstanding competition results in
sports dance, first of all, in order to ensure the health of
the body, it is necessary to have sufficient muscle strength,
such as explosive power, balance, coordination, and good
quality and state [3]. At the same time, it can avoid the
occurrence of sports injury or reduce the degree of injury.
In addition, for different types of sports dance, we should
pay attention to strengthening the exercise of weak parts
and weak links, improve local functions, and meet special
requirements. Dance sports is a contest of strength and
beauty. In dancing, athletes make good use of loose knee
force, strong leg strength and waist, and abdominal strength
to make some difficult technical movements [4]. However,
the artistry of the project requires the athletes to have the
beauty of muscular lines, upright posture, and the perfect
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combination of strength and beauty. Therefore, correct
grasp of the priority order of muscle strength, coordination
in the relationship between strengths, improvement in the
processing ability of muscles, improvement in the internal
coordination ability of muscles, and exercises that avoid
muscle bulk and weight gain are especially important [5].

Sports injury (Figure 1) is a common situation for sports
dancers in training or competition; it is due to the poor qual-
ity of the athletes or mistakes in technical movements; exces-
sive exercise in teaching, sports training, and competition;
insufficient preparation for warm-up activities; the venue,
equipment, and clothing not meeting the requirements; and
factors such as improper organization and management of
competition events [6]. Injuries that occur during training
have not been adequately rested and properly treated, and
you have to continue training with the injury or without
waiting for the injury to heal, over time, which will cause
the injury to worsen, and this will directly affect the improve-
ment of the level of sports dancers [7]. The injury problem of
sports dancers should arouse the great attention of sports
dance teachers and sports dancers, improve their awareness
of injury prevention, and avoid the occurrence of sports inju-
ries [8]. For this highly technical and artistic combination of
sports and dance, sports injuries often trouble and restrict the
normal performance of players [9]. Therefore, it is very
important to study the sports injury of sports dance.

2. Literature Review

The cruciate ligament of the knee joint is also called the cru-
ciate ligament clinically; it is mainly located in the latter part
of the center of the knee joint, it has high strength and is
covered by the synovial membrane, and it is mainly divided
into anterior cruciate ligament and posterior cruciate liga-
ment [10]. The two ligaments work together to limit exces-
sive knee movement. However, knee cruciate ligament
injuries are more common after a sports injury or injury
from other factors. Due to the low self-healing ability of
the cruciate ligament of the knee joint, after the injury, if it
is not diagnosed in time and effective measures are taken
to intervene, it is very easy to develop into a complete tear,
which will adversely affect the stability of the joint, called
secondary traumatic osteoarthropathy [11]. MRI is a com-
monly used imaging examination method in clinical prac-
tice; it has played a good role in the diagnosis of various
diseases, it can achieve parametric and multidirectional
imaging, and it has strong advantages in displaying articular
cartilage and intra-articular structures. However, there are
few studies on the difference in the effect of different exami-
nation sequences in the diagnosis of knee cruciate ligament
injury, which limits the rational selection of clinical examina-
tion sequences to a certain extent. The three-dimensional fast
spin echo sequence has the characteristics of high signal-to-
noise ratio and high spatial resolution, which can realize
thin-slice and no interval scanning and then clearly display
the complex joint anatomy, which can play an important
reference value in judging soft tissue damage.

Anterior cruciate ligament injury is one of the common
diseases of the knee joint, which can lead to complications

such as knee joint rotation imbalance, osteoarthritis, and
cartilage degeneration; due to the early symptoms of joint
swelling and pain in patients after injury, imaging diagnosis
has caused certain difficulties. MRI is currently the main
imaging method for diagnosing anterior cruciate ligament
injury; however, there are still great limitations in diagnosing
based on MRI signal intensity changes, resulting in low
accuracy and specificity in the diagnosis of partial anterior
cruciate ligament tear, which seriously affects the anterior
cruciate ligament injury and the early diagnosis and treat-
ment of cruciate ligament injury. Diffusion tensor imaging
(DTI), as a quantitative diagnostic imaging technique, has
so far been mainly used in the clinical diagnosis of central
nervous system lesions; however, with the gradual populari-
zation of DTI technology, there have been reports locally
and abroad that it has been applied to other soft tissue
lesions other than the central nervous system, along with
the use of MRI and DTI to study normal anterior cruciate
ligament and anterior cruciate ligament injury reconstruc-
tion. Moreover, there are few DTI studies on the grading
of cruciate ligament injury; the application of DTI-based
tractography (DTT) to evaluate the diagnostic effect of
different grades of anterior cruciate ligament injury has not
been seen [12]. In this study, DTI and DTT techniques were
used to observe the fractional anisotropy (FA) value and
apparent diffusion coefficient (ADC) value of the anisotropy
fraction (FA) and apparent diffusion coefficient (ADC) of
the injured anterior cruciate ligament and the corresponding
parts of the normal group and with different degrees of
injury, and its correlation with the degree of injury, in order
to compare the diagnostic value of DTT in grading the
degree of anterior cruciate ligament injury.

The author conducted a retrospective analysis of the
clinical data of patients with cruciate ligament injury of the
knee joint who underwent MRI examination in our hospital
and were clinically diagnosed; the research content is
described as follows [13].

3. Methods

3.1. Research Objects and Methods

3.1.1. Research Objects. The clinical data of 60 patients with
knee anterior and posterior cruciate ligament injuries were
retrospectively analyzed in a hospital, the inspection time
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Figure 1: Ligament injury.
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was between January 2020 and January 2021, and all patients
were diagnosed with anterior and posterior knee injuries
such as cruciate ligament injury. Among the 60 patients,
28 were female and 32 were male; the age ranged from 25
to 45 years, and the average age was 32:71 ± 4:15 years.
Injury factors were 24 cases of traffic accidents, 15 cases of
falling from heights, 13 cases of heavy objects smashing,
and 8 cases of other reasons; There were 45 complete tears
and 15 partial tears [14].

The inclusion criteria were as follows: (i) clinical man-
ifestations and surgical results were all diagnosed as ante-
rior and posterior cruciate ligament injury; (ii) the clinical
data were complete; (iii) the compliance was good, and the
patients were able to cooperate with the examination; (iv)
the affected knee joint had swelling, pain, and movement
disorders; and for performance, (v) drawer test results
were positive.

The exclusion criteria were as follows: (i) patients who
have undergone knee surgery; (ii) women who are pregnant
or breastfeeding; (iii) those who have a history of severe frac-
tures; (iv) those who have a history of rheumatoid arthritis;
(v) those who have tumor diseases; (vi) those who have con-
genital bone deformities; and (vii) patients with heart, liver,
kidney, and lung organic function damage.

3.1.2. Research Methods. All patients were examined using
the MAGNETOM Skyra 3.0 T magnetic resonance imaging
system, using a special coil for the knee joint. The patients
were assisted in a supine position and instructed to exter-
nally rotate the knee by 15° and maintain this angle during
the examination. The 2D MRI scan parameters were as
follows: (i) For the horizontal axis, the repetition time is
2000ms, the recovery time is 38ms, the matrix is
300× 230, the field of view is 150mm × 150mm, the layer
spacing is 0.5mm, the layer thickness is 2.8mm, the scan-
ning time is 160 s, and the number of excitations is 2. (ii)
For the sagittal plane, the repetition time is 2900ms, the
recovery time is 30ms, the matrix is 240 × 240, the field of
view is 155mm × 155mm, the slice interval is 0.41mm, the
slice thickness is 2.4mm, the scanning time is 150 s, and
the number of excitations is 2 times. (iii) For the coronal
plane, the repetition time is 2600ms, the recovery time is
30ms, the matrix is 300 × 230, the field of view is 155mm
× 155mm, the layer spacing is 0.41mm, the layer thickness
is 2.4mm, the scanning time is 160 s, and the number of
excitations is 2 times. The 3D MRI scanning parameters
were as follows: for the sagittal plane, the repetition time is
1100ms, the recovery time is 38ms, the matrix is 300 ×
230, the field of view is 150mm × 150mm, the slice spacing
is 0mm, the slice thickness is 0.5mm, the scanning time is
320ms, and the number of excitations is 1 time [15]. After
three-dimensional MRI scans, all images were reconstructed
in all planes, with a slice thickness of 1.5mm and a slice
interval of 0mm. The operation was performed by 2 radiol-
ogists with rich clinical experience, and the images were read
together to judge the knee joint injury situation and degree;
when there was disagreement, a unified conclusion could be
reached after discussion.

3.2. Research and Analysis

3.2.1. Observation Items. The posterior cruciate ligament
(PCL) and anterior cruciate ligament (ACL) measurements
were compared between the two examination sequences.
The diagnosis of the two examination sequences were com-
pared, as well as the grading and judgment of the anterior
and posterior cruciate ligament injuries of the knee joint
between the two inspection sequences. The contour and
direction of the anterior and posterior cruciate ligaments of
the knee joint were normal, and no abnormal signal was
observed, which belonged to grade 0. Focal or diffuse swell-
ing of the anterior and posterior cruciate ligaments of the
knee joint as well as a high signal can be observed, the liga-
ment continuity is acceptable, and the contour is clear and
no notch is classified as grade 1. Incomplete rupture of the
anterior and posterior cruciate ligaments of the knee joint
as well as a thickening of the ligament can be observed, local
notch may be present, the contour at the center of the
injured area is incomplete, the ligament is interrupted, and
the continuity is poor, but there are still some ligament con-
nections belonging to grade 2. The anterior and posterior
cruciate ligaments of the knee joint were completely rup-
tured, and the rupture site was incised or displaced, contrac-
ture at the ligament origin and insertion point was observed,
and different degrees of dissolution and absorption at the
rupture site belonged to grade 3. The diagnostic coincidence
rates of the two examination sequences in the complete tear
of the anterior and posterior cruciate ligaments of the knee
were compared [16].

3.2.2. Athletes’ Assessment of Injury Risk from Sports Injuries.
It is shown in Table 1 that among the physical factors of
sports dance professional athletes, injury history, physical
fatigue, poor physical condition, and poor flexibility are the
moderate risk factors for injury. The movement range of
sports dance is large and flexible, and most of the sports
dance movements are in contradiction with the anatomical
structure of the human body; for example, most movements
require a large range of motion and high flexibility of the hip
joint, amplitude, and flexibility, directly affecting the quality
of dance postures and technical movements. Moreover, the
anatomical structure of the hip joint is characterized by good
joint stability and poor flexibility; for example, the athlete’s
flexibility quality is poor, and when forcibly performing
large-scale and high-speed hip joint movements that exceed
the body’s tolerance limit, it is easy to cause corresponding
damage to the site [17]. The above four factors remind coa-
ches and athletes that they should pay enough attention.
Poor physical coordination, strength, and endurance are
low-risk factors and are acceptable risks, but they cannot
be ignored in normal training.

From Table 2, it can be seen that among the risk factors
of injury caused by technical factors of sports dance profes-
sional athletes, incorrect technical essentials and improper
self-prevention measures for injury are medium risk factors,
and improper cooperation between dance partners and
dance style are low. The risk factor is the incorrect technical
essentials which refer to the damage to the body tissue
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caused by the athlete’s technical shortcomings and mistakes,
violating the characteristics of the human body structure and
the laws of activity of various organ systems, as well as the
mechanical principles during exercise.

From Table 3, it can be seen that among the psycholog-
ical factors of sports dance professional athletes, inattention
and excessive mental stress are medium risk factors for
injury, while depression and high excitement during training
or competition are low risk factors. The research of domestic
and foreign scholars shows that psychological factors are not
only related to the performance of sports performance but
also directly related to the pathogenesis of sports injuries.

From Table 4, it can be seen that among the risk of
injury caused by other factors of professional dance athletes,
accidents and emergencies are ranked first, followed by
irregular life and rest, collisions during competitions, and
referee factors; the above four factors are all low-risk factors,
which are acceptable risks [18]. Accidents and emergencies
are unforeseeable and mainly reflect the ability of athletes
to respond to stress; for example, in research on the relation-
ship between the stress level and sports injuries of sports stu-
dents, high stress levels are one of the important causes of
sports injuries. Athletes with high levels of stress are more
easily affected by the external environment, such as obstacles
to marriage and love, the death of relatives and friends, and
emergencies on the training ground or on the field, all of
which can affect the emotional state of athletes, thus affect-
ing the physiological state and attention, so that sports inju-
ries are prone to occur, and irregular life and rest can easily
lead to the athletes’ decline in function and easy fatigue,
thereby increasing the risk of injury.

Based on the assessment results of the injury risk of pro-
fessional sports dance athletes in the above four dimensions,
we can see the main characteristics of the injury risk of
sports dance athletes; the most important injury risks of ath-

letes during training or competition are as follows: injury
training or competition, injury history, physical fatigue, par-
tial overload, incorrect technical essentials, poor physical
condition, inattention, etc. (Figure 2). This is basically con-
sistent with the results of the open-ended questionnaire
Pareto analysis. Athletes should take different preventive
measures when dealing with different injury risks [19]. Coa-
ches and athletes can generally take two types of measures
when preventing injuries: risk avoidance and risk reduction.
Among all the factors investigated, coaches and athletes gen-
erally believe that training or competition with injuries is the
most likely to lead to the occurrence of injuries; therefore,
for such risk factors, it is necessary to consider giving up
training or competitions, or change the original training
program to avoid risks. Excessive partial load or excessive
exercise load on the body can easily lead to physical fatigue,
resulting in decreased function and injury; therefore, coa-
ches should scientifically arrange training plans to control
exercise load, and especially to avoid single repetition of
the same part of the training to reduce local burden to
reduce the risk of injury [20]. Technical errors or mistakes
are also the main cause of injury, so athletes should stan-
dardize their movements in their usual training and
strengthen the learning of correct technical essentials,
thereby reducing the risk of injury. Among the psychological
factors, factors such as inattention and excessive mental
tension may also lead to the occurrence of injuries such as
technical deformation or errors in athletes during training
and competition; for such factors, prevention and response
should start from normal, strengthening the training of psy-
chological adjustment ability to reduce the risk.

3.2.3. Data Processing. In this study, the data were calculated
using SPSS22.0 software, and the measurement data were
expressed in the form of (�x ± s), the t test was implemented,

Table 2: Risk assessment results of technical factors for sports dance professional athletes.

Physiological factors Amount of risk (Rv) Risk level Risk warning signs Sort

Incorrect technical essentials 45:25 ± 9:79 Medium risk Yellow 1

Dance style 25:63 ± 12:05 Low risk Green 4

Improper cooperation between dance partners 30:38 ± 4:84 Low risk Green 3

Improper self-prevention measures 41:75 ± 11:88 Medium risk Yellow 2

Table 1: Risk assessment results of physical factors for sports dance professional athletes.

Physiological factors Amount of risk (Rv) Risk level Risk warning signs Sort

Poor health (such as illness) 43:25 ± 15:42 Medium risk Yellow 3

Injury history 62:25 ± 31:74 Medium risk Yellow 1

Physical fatigue 49:63 ± 31:76 Medium risk Yellow 2

Poor strength 29:25 ± 16:91 Green 6

Poor endurance 25:50 ± 17:72 Low risk Green 7

Poor flexibility 40:75 ± 17:95 Medium risk Yellow 4

Poor coordination 37:88 ± 19:67 Low risk Green 5
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and the F value test was implemented for comparison
between multiple groups. The enumeration data is expressed
in the form of percentage, and the X2 test is implemented;
when the test result shows P < 0:05, it indicates that the data
has research value [21].

4. Results and Discussion

In terms of PCL and ACL, the angle, thickness, and length of
two-dimensional MRI examination were significantly differ-
ent from those of MRI examination and anatomical
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Figure 2: The main risks of injury caused by professional dance sports athletes.

Table 5: PCL measurement values of two groups of inspection sequences.

Check the sequence Number of cases Angle (°) Thickness (cm) Length (cm)

2D MRI 60 119.62 6.51 0.71 0.07 3.82 0.31

3D MRI 60 115.70 5.03 0.53 0.04 3.71 0.19

Anatomical measurements 60 115.53 5.12 0.52 0.03 3.70 0.24

F — 10.260 278.110 4.200

P — <0.05 <0.05 <0.05
X2

1/P1 — 3.825/<0.05 19325/<005 2.371/<0.05
X2

2/P2 — 0.235/>0.05 1.560/>0.05 0.308/>0.05
X2

3/P3 — 3.691/<0.05 17.294/<0.05 2.343/<0.05

Table 4: Risk assessment results of other factors for sports dance professional athletes.

Physiological factors Amount of risk (Rv) Risk level Risk warning signs Sort

Referee factor 11:88 ± 5:19 Low risk Green 4

Irregular life 35:13 ± 16:14 Low risk Green 2

Collision during game 29:50 ± 10:93 Low risk Green 3

Accident, accident 36:00 ± 17:63 Low risk Green 1

Table 3: Risk assessment results of psychological factors for sports dance professional athletes.

Physiological factors Amount of risk (Rv) Risk level Risk warning signs Sort

Feeling down during training or competition 37:00 ± 19:09 Low risk Green 3

Excessive excitement during training or competition 32:75 ± 9:19 Low risk Green 4

Inattention 42:75 ± 11:56 Medium risk Yellow 1

Nervousness 40:13 ± 13:25 Medium risk Yellow 2

5Scanning



RE
TR
AC
TE
D

measurement (P < 0:05) [22, 23]. In terms of PCL and ACL,
the angle, thickness, and length of 3D MRI were not signif-
icantly different from the anatomical measurements
(P > 0:05). See Tables 5 and 6.

5. Conclusion

The author proposes the MRI view of rehabilitation methods
to relieve ACL injury in dancers. The main risks of injury
caused by sports dancers are as follows: injury training or
competition, injury history, physical fatigue, partial over-
load, incorrect technical essentials, poor physical condition,
inability to concentrate, etc. Athletes can take different pre-
ventive measures when dealing with different risks of injury;
generally, two types of measures can be taken: risk avoidance
and risk reduction. Among them, risk reduction is the most
widely used preventive coping strategy for athletes.

Data Availability

The data used to support the findings of this study are avail-
able from the corresponding author upon request.
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In order to improve the physical function of athletes under hypoxic training, the authors propose to observe the effect of
functional food with active ingredients of polypeptide polyamines in deer antler on the physical function of athletes under
ultrasound observation. According to the characteristics of physiological changes during hypoxic training, functional foods
containing the active ingredients of polypeptide polyamines in deer antler were selected and given to athletes under simulated
hypoxic training, observe the changes of red blood cells (RBC), hemoglobin (Hb), hematocrit (Hct), blood lactic acid, free
radical metabolism and immune function of athletes, and musculoskeletal under ultrasound observation, discuss how to
improve the physical function and athletic ability of athletes under hypoxic training. Experimental results show that athletes
after 6 weeks of hypoxic training, red blood cells and hemoglobin were significantly increased, there was a significant difference
compared to the control group (P < 0:05 or P < 0:01). After 6 weeks of hypoxic training, hemoglobin increased by 10.1%, a 5.6
percentage point increase compared to the control group. Conclusion. The antler peptides used by the authors can enhance the
effect of hypoxic training.

1. Introduction

China has attached great importance to functional foods for
a long time. In ancient medicine, China attaches great
importance to dietary therapy and dietary supplements,
and has formed a unique theory of the homology of medi-
cine and food, which is recorded in many ancient Chinese
documents. In “Shan Hai Jing”, “Huangdi Neijing”, “Shen
Nong’s Classic of Materia Medica”, “Treatise on Febrile Dis-
eases”, “Qian Jin Fang”, “Medical Therapy Materia Medica”,
“Compendium of Materia Medica”, and other monographs,
all have the theory of diet therapy, food supplement, food
nourishment, and medicine and food homology. It can be
said that functional food originated from the theory of die-
tary therapy, food nourishment, food supplement, and med-
icine and food homology in my country, medicine tonic is
not as good as food tonic, which has been recognized by
scholars all over the world [1]. Since the implementation of
the functional food management measures in 1996, the state
has strengthened the management and approval of func-

tional food, stipulating functional food refers to food with
specific health care functions, that is, food suitable for spe-
cific groups of people, with the ability to regulate body func-
tions, and not for the purpose of treating diseases [2].

The deer is the most representative special economic
animal with a high reputation both at home and abroad,
and its body is full of treasures. Modern research has
proved that deer antler has the functions of regulating body
metabolism, enhancing physical strength, improving hema-
topoietic function, promoting growth and development,
improving body immunity, and promoting various physio-
logical functions, in addition to deer antler, other deer prod-
ucts, such as antlers, deer whips, deer tails, deer tires, and
deer blood, are important nutritional and health care prod-
ucts, therefore, the use of deer antler and by-products to
develop functional food is the need for the development of
the deer industry, it is the fundamental way to broaden the
utilization of deer products, extend the industrial chain,
increase the added value of products, and then improve the
economic benefits of the deer industry [3].
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At present, there are 22 functions of functional food
accepted by the Ministry of Health. The specific functions
are: Antifatigue, antimutation, anti-radiation, promoting
growth and development, promoting lead excretion, pro-
moting lactation, regulating blood quality, regulating blood
pressure, regulating blood sugar, regulating immunity,
improve memory, improve vision, improve sleep, improve
nutritional anemia, improve osteoporosis, improve gastroin-
testinal tract, delay aging, it is resistant to hypoxia, lose
weight, beautify, clear the throat and moisten the throat,
and has a protective effect on chemical liver damage.

2. Literature Review

Mhb et al. found that deer antler polypeptide can accelerate
the repair of back skin defects in rats and promote fracture
healing, and can also significantly stimulate the proliferation
of chondrocytes and osteoblast-like cells, and show a dose-
effect relationship, and there is no species specificity [4].
Lane et al. treated spinal cord injured rats with deer antler
peptides; it was found that it has a significant promoting
effect on the recovery of motor function in rats [5]. Fang
et al. tested cytokine production and lymphocyte prolifera-
tion, etc., it was found that velvet antler polypeptide can acti-
vate macrophages to secrete IL-12, promote the proliferation
of mouse T and B lymphocytes, and enhance the immune
function of the body. The peptides in velvet antler have obvi-
ous inhibitory effects on various acute and chronic inflam-
mations, and are one of the material bases for the anti-
inflammatory and analgesic effects of velvet antler. Polypep-
tides isolated from deer antler can significantly increase
serum cortisol levels, and reduce ascorbic acid and choles-
terol levels in rat adrenal glands, the results confirmed that
the anti-inflammatory effect of velvet antler polypeptide is
related to the stimulation of the adrenal cortex, and the
anti-inflammatory effect is obvious [6]. Zhbanov and Yang
treated mice with rheumatoid arthritis with antler peptides;
it was found that velvet antler polypeptide has an inhibitory
effect on the development of arthritis [7]. Zhan et al. isolated
and cultured osteoarthritic chondrocytes in vitro and added
low, medium, and high doses (6.25, 12.5, and 25.0μg/ml) of
velvet antler polypeptide, respectively, the results showed

that velvet antler polypeptide has a reversal effect on the oxi-
dative damage of osteoarthritis chondrocytes [8]. Lepelley
and Crow have shown that antler polypeptide can pro-
mote the increase of testosterone and luteinizing hormone
in male rat plasma which indicates that velvet antler poly-
peptide is one of the effective components of velvet antler
affecting sexual function. In addition, studies have shown
that cyclophosphamide-induced damage to mouse genetic
material, deer antler polypeptide also has a certain protective
effect [9]. Hu et al. observed the rod climbing time and
weight-bearing swimming time of mice in the deer antler
polypeptide (PAP) group and the control group, the changes
of serum lactic acid content in mice before and after swim-
ming were measured, and the experimental results showed
that, deer antler polypeptide can significantly prolong the
survival time of mice under normal pressure and hypoxia,
gasping time after decapitation and hypoxia, pole climbing
time and weight-bearing swimming time. It can also signifi-
cantly reduce the increase in serum lactate in mice after
swimming. Experiments show that velvet antler polypeptide
has obvious antifatigue ability [10].

Hypoxic endurance training (Figure 1) is a compensa-
tory change in function induced by a hypoxic environment.
High altitude hypoxia training is generally divided into three
stages—namely, the adaptation period, the training period,
and the end period. During the whole training, hypoxia
and low pressure stimulate the body very strongly, and the
body’s physiology changes accordingly under the stimula-
tion, but the body is prone to fatigue and excessive free rad-
icals when exercising in a hypoxic environment, damage to
the body’s homeostasis, resulting in damage to the body’s
health, decline in the body’s immune system function, etc.,
affecting the training progress and training effect.

Therefore, according to the characteristics of physiologi-
cal changes during hypoxic training, we have targeted the
selection of functional foods containing the active ingredi-
ents of polypeptide polyamines in deer antler and given
them to athletes under simulated hypoxia training, in order
to observe the changes of red blood cells (RBC), hemoglobin
(Hb), hematocrit (Hct), blood lactic acid, free radical metabo-
lism and immune function of athletes, and musculoskeletal
under ultrasound observation, according to the corresponding
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Figure 1: Endurance training.
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data, the active ingredients of the drug are improved, so as to
be able to explore the special food for hypoxic training that can
help improve the physical function and athletic ability of ath-
letes, and make up for the lack of nutritional supplementation
in hypoxic training.

3. Research Methods

3.1. Musculoskeletal Ultrasound. Musculoskeletal ultrasound
(US) is a fast, convenient, nonradiation imaging method
with low cost, there is high acceptance and real-time
dynamic examination of the musculoskeletal system. Ultra-
sound is widely used and is being used by more and more
doctors, and its application in different medical disciplines
is also increasing, covering almost every speciality of medi-
cine: Anesthesia, Cardiology, Intensive Care, Emergency
Medicine, Gynecology, Neurology, Obstetrics and Gynecol-
ogy, Orthopedics, Pediatrics, Pulmonology and Rehabilita-
tion, etc. Ultrasound has also become more portable, and
every year businesses are developing smaller and more con-
venient devices [11]. In recent years, with the continuous
improvement of ultrasound resolution, contrast-enhanced
ultrasound, elastography, and other methods, also gaining
increasing approval and practice, the medical community
has witnessed significant progress in potential applications
of musculoskeletal ultrasound, among them, the use of ultra-
sonography in the treatment of musculoskeletal diseases has
attracted special attention, musculoskeletal ultrasound has
gradually become a new type of ultrasound imaging technol-
ogy practiced in clinic, it is also used in multidisciplinary clin-
ical applications, such as joint, muscle and tendon injuries,
peripheral nerves, musculoskeletal tumors, bone and cartilage
diseases, skeletal muscle function evaluation, rheumatoid
arthritis, pediatric hip dysplasia, rehabilitation therapy, pelvic
floor muscles, intervention, elastography, contrast-enhanced
ultrasound, and ultrasound biomicroscopy.

Mindray Resona ultrasound equipment was used, and
the ultrasound probe frequency was 7-15MHz, the relevant
data of the subjects were measured before and after the
experiment, including the thickness and elastic modulus of
the transversus abdominis in the resting and contracting
positions, thickness and elastic modulus of multifidus mus-
cles in resting and contracted positions. The color ultra-
sound room was kept at 23-27°C and properly ventilated,
before and after the experiment, the data of all subjects were
measured by the same professional ultrasound doctor, avoid
errors caused by different personnel experience [12].

(1) Resting position: The subject is in a supine position,
the body is relaxed, the upper limbs are placed on the side of
the body, and the probe is placed vertically with the skin, the
thickness and elastic modulus of the transversus abdominis
were measured along the upper border of the iliac crest,
and the echo of the oblique stripe muscle was observed,
the measurement was performed at the end of inspiration,
three images were intercepted and the average value was
taken.

(2) Contracted position: The subject completed the
supine position of the suspension group training, and the
measurement was performed while maintaining this action

and the transversus abdominis was activated, the thickness
and elastic modulus of the transversus abdominis were mea-
sured by the probe along the upper border of the iliac crest,
and three pictures were intercepted and the average value
was taken.

The reasons for choosing the suspended supine position
for real-time dynamic data measurement of the transversus
abdominis are: the prone position is inconvenient to mea-
sure the transversus abdominis, and the distance between
the transversus abdominis and the bed surface is not enough
for the probe to be placed. At the same time, the left lateral
position is more difficult to control than the right lateral
position, and the subject is prone to shaking, which affects
the measurement efficiency. Therefore, the supine position
is the best choice of all positions.

3.2. Materials and Methods. The author selected 100 athletes
as the research observation objects of the experiment, and
carried out adaptive training according to the relevant
behavioral indicators. After acclimatization training, athletes
with significant differences in weight and athletic ability and
average developmental levels were eliminated. The selected
athletes were randomly divided into two groups with 50 ani-
mals in each group, and the two groups of athletes were
defined as the hypoxic endurance training control group
and the deer antler polypeptide hypoxic endurance training
group. The hypoxia control group and the deer antler poly-
peptide hypoxia training group were given the same dose of
normal saline, and each group continued to take it for 30
days. Afterwards, two groups of athletes were tested in a
hypoxic chamber provided by a university sports college at
the same time, the oxygen concentration in the chamber
was defined at 15.4%, which was equivalent to simulated
hypoxia training at an altitude of about 2,500 meters [13].
Blood samples were collected in the first 4 weeks of the
experiment, and the physiological and biochemical indica-
tors of the athletes in the hypoxic training group were
recorded and observed by the influence of velvet antler poly-
peptide, that is, the generation speed and quantity of RBC,
Hb, Hct, and Epo, the samples were tested by respective kits
and detection methods.

3.3. Test Indicators. Red blood cell parameters: Red blood
cell count (RBC), hemoglobin concentration (Hb), hemato-
crit (HCT), transverse abdominal muscle thickness, and
elastic modulus.

3.4. Test Equipment. The method of measuring the changes
of RBC, Hb, and Hct is sampling blood from athletes accord-
ing to the specified time, and using the Coulter three-
category whole blood analyzer to analyze the four indicators
of Epo, RBC, Hb, and Hct, Mindray Resona ultrasound
equipment.

3.5. Statistical Processing. The existing data were analyzed by
the statistical software spss11.0, and the results of all data
were shown in the following formula (1):

Y = X ± S ð1Þ
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In the formula, X represents the mean; S represents the
standard deviation.

The independent samples t test was used for the data
analysis between groups, and the paired samples t test was
used for the analysis within the group, and the significance
level was P < 0:05 [14].

4. Analysis of Results

4.1. Changes in Red Blood Cell Parameters

4.1.1. Changes in Erythropoietin. After comparative analysis
of the data, it was found that there was no significant differ-
ence in the basal values measured before training between
the hypoxic control group and the hypoxic peptide group,
after entering the training period, the basal values of the
hypoxic control group increased significantly, on the 4th,
10th, 16th, and 21st day after the start of hypoxic training
and the 5th day after the end of hypoxic training, compared
with the baseline values measured before training, there were
significant improvements (P < 0:05), As in Table 1:

4.1.2. Changes in Red Blood Cells. Analysis from this set of
data. On the base value before training, there was no signif-
icant difference between the hypoxic control group and the
hypoxic peptide group, which indicated that the basic condi-
tions and natural conditions of the two groups of athletes
were consistent, in the 28 days after entering the hypoxic
training period, there were significant changes in both
groups, the degree of red blood cell changes in the hypoxic
polypeptide group was significantly higher than that in the
hypoxic control group on the 4th, 11th, 17th, and 22nd
day of the training period, and the difference was significant
(P < 0:05). This shows that during hypoxic training, velvet
antler polypeptide has the effect of stimulating the hemato-
poietic system and thus promoting erythropoiesis. Figure 2:

4.1.3. Changes in Hemoglobin. The data results show there
was no significant difference in the basal value of hemoglo-
bin before training between the hypoxic training group and
the hypoxic peptide group. After entering the hypoxic train-
ing period, there was no significant change in the hypoxic
training group in the hypoxic training period, but the hemo-
globin content of the polypeptide group increased after
entering the hypoxic training period, with a significant effect
(P < 0:05). As shown in Table 2:

4.1.4. Changes in Hematocrit. The experimental data show
that there was no significant difference in the baseline values
of the two groups of samples before the test, after entering
the hypoxic environment training, the body’s hematocrit
increased on the 9th and 15th day and on the 5th and 8th
day after the end of hypoxia, respectively, and the elevated
value of the hypoxic polypeptide group was higher than that
of the control group, which was significantly different
(P < 0:05). As shown in Table 3:

4.2. Changes in Oxidative Stress Indicators

4.2.1. Changes of Erythrocyte Malondialdehyde. The statisti-
cal results of Table 4 show that 4 weeks ago and 4 weeks

later, after performing incremental load exhaustive exercise,
the MDA production and the respective resting values of the
hypoxic control group and the hypoxic polypeptide group
were compared, showing a significant increase (P < 0:05).
After 4 weeks, compared to the control group and itself 4
weeks ago, there was no significant change in MDA produc-
tion in the hypoxic group after intermittent hypoxic
training.

4.2.2. Changes in Superoxidase. The statistical results in
Table 5 show that before and after 4 weeks, after performing
exhaustive exercise with increasing load, the SOD activity of
the hypoxic control group and hypoxic polypeptide group
did not change significantly, and it showed a downward
trend. After 4 weeks, through intermittent hypoxia training,
both the activity of SOD in the hypoxia group at rest and
after exhaustive exercise showed a significant increase, it
was higher than the values at rest 4 weeks ago and after
exhaustive exercise, respectively (P < 0:05).

4.2.3. Changes of Glutathione Peroxidase. The statistical
results in Table 6 show that 4 weeks ago and 4 weeks later,
after performing exhaustive exercise with increasing load,
the GSH-PX activity and the respective resting values of
the hypoxic polypeptide group and the hypoxic control
group were compared, showed a significant increase
(P < 0:05). After 4 weeks of intermittent hypoxia training
in the hypoxic group, the activity of GSH-PX both at rest
and after exhaustive exercise showed a significant increase,
higher than 4 weeks before at rest and after exhaustive exer-
cise, respectively (P < 0:05) [15].

4.3. Comparison of Transverse Abdominis. The transversus
abdominis in the core muscle group of the control group
and the hypoxic group was measured and evaluated, and a
comparative analysis was performed. Compared with the
control group, the thickness of the transversus abdominis
in the hypoxia group was not statistically significant
(P < 0:05) [16].

4.4. The Effect of Velvet Antler Polypeptide on the
Antioxidant System under Hypoxia. The method used by
the authors is to increase the load to exhaustion, during this
process, the lipid peroxidation reaction, its metabolite MDA
increases significantly, while the SOD activity does not

Table 1: Erythropoietin (unit: IU/ml).

EPO
Hypoxia control

group
Hypoxic peptide

group

Base value 13:3 ± 1:6 13:5 ± 2:3
Hypoxia begins day 1 13:3 ± 1:4 13:8 ± 2:1
Hypoxia begins day 4 13:2 ± 2:4 14:5 ± 3:7
Day 10 of hypoxia 12:4 ± 2:5 15:8 ± 2:3
Day 16 of hypoxia 14:7 ± 1:9 14:7 ± 3:1
Hypoxic training day 21 15:3 ± 2:3 15:2 ± 3:2
End of hypoxia day 5 14:6 ± 3:1 16:9 ± 2:1
End of hypoxia day 8 14:7 ± 3:5 14:6 ± 3:1
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change significantly, but decreases. The activity of GSH-PX
increased. The activity of SOD did not differ significantly
immediately after exercise, but increased significantly after
exercise, and returned to the original normal level within a
few hours afterward. At the same time, by measuring OFR
and MDA in plasma, they both achieved a significant

increase after exercise [17]. However, the fluidity of the
RBC membrane was significantly reduced due to lipid per-
oxidation. Different degrees of exercise intensity and exer-
cise time will cause different degrees of free radical and
antioxidant system reactions. After the exhaustive exercise
with increasing load, the free radicals increased immediately,
the SOD enzyme did not change significantly, and the GSH-
PX showed a significant increase, which may be related to
the different exercise methods used. In the experimental
results, the SOD enzyme activity did not change, which is
related to the increase in the autooxidation of hemoglobin
after exercise, a large number of accumulated in red blood
cells, and promote SOD to catalyze O2-disproportionation
reaction, the generated H2O2 feedback inhibition, inhibiting
SOD activity. A large amount of H2O2 activates glutathione
peroxidase GSH-PX, which significantly increases glutathi-
one peroxidase (GSH-PX). The significant increase in
MDA proves that the number of free radicals generated
increases, which intensifies the peroxidation of lipids, and
may cause oxidative damage to red blood cells, leading to
changes in red blood cell structure and function, and ulti-
mately resulting in reduced exercise capacity due to tissue
hypoxia [18]. Therefore, by using specific training methods
to improve the antioxidant capacity of red blood cells, so
as to effectively improve the sports ability of athletes, which
is very important for the development of sports training
ability.

4.5. Effects of Antler Polypeptides on Exercise Capacity under
Hypoxic Training. In a hypoxic environment, velvet antler
polypeptide can promote the release of EPO from the kid-
neys, and promote the increase of blood indicators Hct,
Rbc, and Hb, thereby improving the blood’s ability to absorb
and transport oxygen, this is an important factor in rapidly
improving aerobic capacity during hypoxic training, the
main task of Hb is to transport oxygen from the lungs to
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Figure 2: Changes in red blood cells (unit: 1012/l).

Table 2: Changes in hemoglobin (unit: g/l).

Hb
Hypoxic training

group
Hypoxic peptide

group

Base value 148 ± 5 150 ± 4
Hypoxia begins day 3 149 ± 6 152 ± 5
Day 10 of hypoxia 150 ± 4 160 ± 7
Day 16 of hypoxia 150 ± 5 163 ± 6
Day 21 of hypoxia 152 ± 5 165 ± 7
Day 28 of hypoxia 153 ± 6 166 ± 8

Table 3: Changes in hematocrit (unit: %).

Hct
Hypoxic training

group
Hypoxic peptide

group

Base value 43:8 ± 2:5 43:9 ± 1:4
Hypoxia begins day 1 43:7 ± 1:9 44:2 ± 1:5
Hypoxia begins day 9 44:2 ± 2:2 45:0 ± 1:8
Day 15 of hypoxia 44:5 ± 1:5 45:4 ± 1:7
Day 17 of hypoxia 43:2 ± 1:9 44:9 ± 2:4
Day 22 of hypoxia 44:4 ± 2:3 44:5 ± 2:0
Day 24 of hypoxia 44:2 ± 2:3 45:0 ± 2:6
End of hypoxia day 5 44:0 ± 2:4 45:5 ± 1:7
End of hypoxia day 8 43:5 ± 1:7 44:9 ± 1:9
End of hypoxia day 15 44:0 ± 2:5 45:1 ± 2:1
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other tissues in the body, and then transport the carbon
dioxide produced by the various tissues of the body back
to the lungs during exercise. The increase of Hb will directly
affect the aerobic exercise capacity index VO2max of the
human body, at the same time, the reduction of Hb is a very
powerful buffer and the increase of Hb content can provide a
certain compensatory function for the decline of human
alkali reserve. When the human body performs strenuous
exercise, the concentration of H+ will increase, and the
increase of the concentration of H+ will accelerate the gener-
ation of exercise fatigue and affect the exercise ability of the
human body [19]. At this time, the conversion between oxy-
hemoglobin and reduced hemoglobin reduces the acid con-
centration of the human body and improves the antacid
buffering capacity of the human body.

The lack of oxygen is an important factor in the decline
of exercise capacity. The experimental group and the control
group in this experiment were experimented under the con-
ditions and intensity of simulated altitude training. The
result shows, athletes after 6 weeks of hypoxic training,
erythrocytes, and hemoglobin were significantly increased
compared with the control group (P < 0:05 or P < 0:01).
After 6 weeks of hypoxic training, hemoglobin increased
by 10.1%, a 5.6 percentage point increase compared to the
control group. This shows that, in theory, the oxygen trans-
port capacity of the blood has been significantly improved.

In the exhaustion experiment, we found that the average
exhaustion time of the peptide was 43 minutes longer than
that of the control group, which was significantly higher
than that of the control group, the velvet antler peptides
taken promote the rise of RBC and HB in the body, which
enhances the oxygen-carrying capacity of the blood, the cir-

culatory system is the main factor affecting the maximum
oxygen uptake, in the absence of other factors, changes in
hemoglobin concentration during exercise are a direct factor
affecting VO2max and athletic performance [20]. After one
month of peptide-assisted training and normal hypoxia
training, we found that HB in the peptide group was signif-
icantly higher than that in the control group, which pro-
vided a reasonable explanation for the longer exhaustion
time in the peptide group than in the control group in the
exhaustion experiment [21].

The above conclusions show that in 4 weeks of hypoxic
training, the performance of the athletes in the antler poly-
peptide group was higher than that in the control group,
deer antler polypeptide has a good effect on promoting the
production of red blood cells in the body, and can signifi-
cantly improve the oxygen-carrying capacity of the body.

5. Conclusion

The antler peptides used by the authors can enhance the
effect of hypoxic training. Given that there was no change
in hemoglobin concentration in this experiment, it is recom-
mended to strengthen nutritional control and intervention
in future studies, and measure blood volume or total hemo-
globin, in order to understand the effect of intermittent hyp-
oxic training on hemoglobin synthesis.

After four weeks of hypoxic training, red blood cell anti-
oxidant enzymes SOD, glutathione antioxidant enzyme
(GSH-PX) activity, and red blood cell antioxidant protein
levels were significantly increased both at rest and after
exhaustive exercise. It shows that deer antler peptides can
be used in hypoxic training, induces an increase in the

Table 4: Malondialdehyde (unit: nmol/ml).

MDA
Before training After four weeks of training

Quiet value Immediately after exercise Quiet value Immediately after exercise

Control group 16:9 ± 1:5 18:7 ± 1:6 ∗ 17:6 ± 2:1 20:2 ± 2:4 ∗
Hypoxia group 17:9 ± 1:8 20:8 ± 2:1 ∗ 15:9 ± 1:9 19:8 ± 1:9 ∗
∗Paired test before and after exercise was significantly different, P < 0:05.

Table 5: Superoxidase (unit: Nu/gHb).

SOD
Before training After four weeks of training

Quiet value Immediately after exercise Quiet value Immediately after exercise

Control group 17383:8 ± 1895:7 15726:6 ± 2879:2 17475:8 ± 1342:7 16034:3 ± 2801:9
Hypoxia group 16183:5 ± 1465:0 14319:6 ± 2013:5 18830:3 ± 1952:2 17786:3 ± 2285:2
∗Paired test before and after exercise was significantly different, P < 0:05. There is a significant difference from the paired test of the quiet value four weeks
ago, P < 0:05. Compared with the value immediately after exercise four weeks ago, there is a significant difference, P < 0:05.

Table 6: Glutathione peroxidase (unit: Nu/gHb).

SOD
Before training After four weeks of training

Quiet value Immediately after exercise Quiet value Immediately after exercise

Control group 72:8 ± 14:5 102:2 ± 20:2 ∗ 73:3 ± 13:6 104:2 ± 19:9 ∗
Hypoxia group 68:7 ± 6:9 94:95 ± 7:5 ∗ 74:3 ± 8:0 105:1 ± 8:8 ∗∗∗
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Objective. The study is aimed at observing the efficacy of the combined platelet-rich plasma and hyaluronic acid after arthroscopic
joint debridement in treating knee osteoarthritis (KOA). Methods. 126 patients with KOA admitted to the Affiliated People’s
Hospital of Ningbo University and Taizhou Orthopaedic Hospital from 2018-11 to 2021-11 were selected. All nominees were
grouped by random drawing; group B (63 cases) received arthroscopic joint debridement while group A (63 cases) received
platelet-rich plasma and hyaluronic acid based on group B. The following metrics are counted, including total efficiency, knee
joint pain and function, inflammatory cytokines levels, and oxidative stress indicator levels; the complication rate is counted.
Results. The total effective rate of group A (93.65%) was higher than that of group B (77.78%) (P < 0:05), and there was no
significant difference in the incidence of complications between the groups (P > 0:05). Three months after treatment, knee joint
pain and function, inflammatory cytokine levels, and oxidative stress indicators levels in group A were better than in group B
(P < 0:05). Conclusion. The combined platelet-rich plasma and hyaluronic acid after arthroscopic joint debridement in treating
KOA can achieve significant effects, reduce knee pain, accelerate the recovery of knee joint function, relieve inflammation, and
inhibit oxidative stress and has high safety.

1. Introduction

Knee osteoarthritis (KOA) is common in orthopedics, with
an incidence of approximately 20% in people over 45 years
of age [1]. At present, the use of step-by-step, individualized
treatment and surgery is an indispensable means for the
treatment of middle and advanced KOA. Arthroscopic joint
debridement is one of the commonly used surgical methods;
cleaning up the diseased tissue in the joint cavity can achieve
the purpose of relieving clinical symptoms [2]. Besides, drug
injection is also a definitive therapy. For example, commonly
used drugs are hyaluronic acid and platelet-rich plasma. The
former plays a role in lubricating joints through its unique
physicochemical properties and molecular structure. At the
same time, the latter contains many growth factors, which

can stimulate cell proliferation, induce vascular formation,
and promote tissue healing [3, 4]. However, there is a lack
of research on the effect of arthroscopic joint debridement
combined with platelet-rich plasma and hyaluronic acid in
treating KOA in China. Herein, this current study focuses
on this topic to provide a clinical reference. The report is
as follows.

2. Material and Methods

2.1. General Information. 126 patients with KOA admitted
to the Affiliated People’s Hospital of Ningbo University
and Taizhou Orthopaedic Hospital from 2018-11 to 2021-
11 were selected; all nominees were grouped by random
drawing. Group B consisted of 63 cases, with a male-to-
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female ratio of 21 : 42; aged 43-70 years (average age, 55:46
± 6:03 years); disease duration 0.5-11.0 years (average dis-
ease duration, 5:45 ± 2:37 years); and side: 30 left and 33
right. Group A consisted of 63 cases, with a male-to-female
ratio of 24 : 39; aged 45-68 years (average age, 57:39 ± 5:21
years); disease duration of 0.5-12.5 years (average disease
duration, 6:09 ± 2:68 years); and side: 26 left and 37 right.
The general data of the two groups were comparable
(P > 0:05).

2.2. Selection Criteria

(1) The following are the inclusion criteria: the study
conforming to KOA diagnostic guidelines [5];
Kellgren-Lawrence grades which are III to IV; con-
servative treatment which is ineffective for 3 to 6
months, with indications for arthroscopic joint
debridement; and unilateral disease

(2) The following are the exclusion criteria: combined
with other joint diseases, such as rheumatoid arthri-
tis and rheumatoid arthritis; skin damage in the
injection area; combined with knee joint trauma;
accompanied by the abnormal liver and kidney func-
tion, infectious diseases, coagulation dysfunction,
severe cardiovascular and cerebrovascular diseases,
malignant tumors, diseases of the immune system,
and diseases of the nervous system; previous knee
surgery; received medication within the past one
month; poor compliance; and lack of clinical data

2.3. Methods

(1) Group B received arthroscopic joint debridement,
spinal anesthesia, supine position, routine disinfec-
tion, and drape, and an incision was made on the
anterolateral and anteromedial aspects of the knee
joint, and the arthroscope was placed through the
anterolateral approach; observe the suprapatellar
capsule, intermuscular groove, and patellar articular
surface in sequence; assist the patient in bending
the knee to 90°; observe the cruciate ligament, artic-
ular cartilage, and meniscus; place the planer from
the anteromedial approach; then, inflammatory
synovium, proliferative tissue, osteophyte and
necrotic cartilage were cleaned with a planer under
the microscope. The edge of the meniscus and the
cartilage defect area were trimmed, the debris in
the joint cavity was sucked, the incision was closed,
and finally, pressure bandaging was performed

(2) Group A received platelet-rich plasma and hyal-
uronic acid based on group B. Platelet-rich plasma
needs to be prepared first. The instrument uses a
sterile centrifuge and a platelet-rich plasma prepara-
tion kit produced by Shandong Weigao Medical
Equipment Co. Ltd. 30min before arthroscopic joint
debridement; collect and centrifuge 40mL of the
patient’s cubital venous blood (1500 r/min, 19 cm,
10min); remove the lower 1/5 red blood cell layer

and continue centrifugation (centrifugation condi-
tions are the same as above); add calcium chloride
(2mL) to the remaining 1/4 liquid, and mix well to
obtain 4mL of platelet-rich plasma. Before closing
the incision under arthroscopic joint debridement,
platelet-rich plasma was injected into the joint cavity
from the anterolateral entrance, and 2mL of hyal-
uronic acid was injected at 10min intervals (Chinese
Medicine Zhunzi: H10960136); close the incision,
and apply a pressure dressing. Clean once during
the operation, 2 weeks, 4 weeks and 6 weeks after
the operation, a total of 4 times

2.4. Observation Indicators

(1) Efficacy: it is assessed by the improvement rate of the
Western Ontario and McMaster university osteoar-
thritis index (WOMAC) score (improvement rate =
ðpretreatment score − treatment posttreatment scoreÞ
/pretreatment score × 100%). Improvement rates of
≥75%, 30% to 74%, and ≤29% represent markedly
effective, practical, and ineffective [6]. The sum of
practical efficiency and apparent efficiency is the total
effective efficiency

(2) Knee joint pain and function: visual analog scales
(VAS) and WOMAC score were used to evaluate
the knee joint pain and function in group A and
group B. The total score on the VAS scale is 0-10,
with 0 representing no pain and 10 representing
severe pain. WOMAC includes 24 items and per-
centage system; the lower the score, the better the
function of the knee joint [7, 8]. The evaluation
was performed once before treatment and three
months after treatment

(3) Levels of inflammatory cytokines and oxidative
stress indicators: before treatment and three months
after treatment, 5mL of joint cavity fluid was col-
lected from the affected side of the patient. The
supernatant was centrifuged to determine inflamma-
tory cytokines by ELISA (interleukin-6 (IL-6), tumor
necrosis factor-α (TNF-α), and interleukin-1β (IL-
1β) levels and malondialdehyde (MDA), superoxide
dismutase (SOD), and other oxidative stress index
levels)

(4) Complication rate: pay attention to thromboembo-
lism, wound infection and lower limb swelling

2.5. Statistical Methods. The data were analyzed by SPSS
22.0, and the test level was α = 0:05.

3. Results

3.1. Curative Effect. The curative effect of group A was better
than that of group B (P < 0:05), as shown in Table 1.

3.2. Knee Joint Pain and Function. Three months after treat-
ment, the VAS and WOMAC score of group A were lower
than that of group B (P < 0:05), as shown in Table 2.
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3.3. Levels of Inflammatory Cytokines. Three months after
treatment, the levels of IL-6, TNF-α, and IL-1β in group A
were lower than those of group B (P < 0:05), as shown in
Table 3.

3.4. Levels of Oxidative Stress Indicators. Three months after
treatment, the levels of MDA and SOD in group A were
better than those in group B (P < 0:05), as shown in
Table 4.

Table 1: Curative effects (n (%)).

Group Number of cases Effective Efficient Invalid Total efficiency

Group A 63 24 (38.10) 35 (55.56) 4 (6.35) 59 (93.65)

Group B 63 17 (26.98) 32 (50.79) 14 (22.22) 49 (77.78)

χ2 6.481

P 0.011

Table 2: Knee joint pain and function (�x ± s, points).

Group Number of cases
VAS score WOMAC score

Before treatment Three months after treatment Before treatment Three months after treatment

Group A 63 6:69 ± 0:90 2:35 ± 0:22 57:28 ± 8:33 35:14 ± 5:62
Group B 63 6:45 ± 0:83 3:21 ± 0:38 55:57 ± 7:64 41:68 ± 6:47
t 1.556 15.546 1.201 3.205

P 0.122 <0.001 0.232 0.002

Table 3: Levels of inflammatory cytokines (�x ± s).

Group
Number of

cases

IL-6 (ng/L) TNF-α (μg/L) IL-1β (ng/L)
Before

treatment
Three months after

treatment
Before

treatment
Three months after

treatment
Before

treatment
Three months after

treatment

Group
A

63 105:34 ± 10:27 75:90 ± 7:46 9:71 ± 2:56 4:22 ± 1:29 2:78 ± 0:33 1:32 ± 0:16

Group
B

63 102:82 ± 9:44 88:59 ± 8:23 9:13 ± 2:08 6:34 ± 1:67 2:69 ± 0:30 1:88 ± 0:24

t 1.434 9.068 1.396 7.974 1.602 15.410

P 0.154 <0.001 0.165 <0.001 0.112 <0.001

Table 4: Levels of oxidative stress indicators (�x ± s).

Group Number of cases
MDA (μmol/L) SOD (U/mL)

Before treatment Three months after treatment Before treatment Three months after treatment

Group A 63 14:15 ± 1:79 5:88 ± 1:02 88:65 ± 6:69 120:32 ± 8:73
Group B 63 13:72 ± 1:53 9:34 ± 1:27 86:58 ± 6:17 104:41 ± 7:24
t 1.449 16.860 1.805 11.923

P 0.150 <0.001 0.073 <0.001

Table 5: Complication rate (n (%)).

Group Number of cases Thromboembolism Wound infection Lower extremity swelling Total incidence

Group A 63 0 (0.00) 2 (3.17) 2 (3.17) 4 (6.35)

Group B 63 1 (1.59) 2 (3.17) 3 (4.76) 6 (9.52)

χ2 0.434

P 0.510
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3.5. Complication Rate. There was no significant difference
in the incidence of complications between the two groups
(P > 0:05), as shown in Table 5.

4. Conclusion

With the acceleration of the aging process in China, KOA
has gradually become a common disease. However, its path-
ogenesis has not been fully elucidated. It is believed by the
most scholars that KOA are involved in mechanical stress,
oxidative stress, and chronic inflammation [9, 10]. Arthro-
scopic joint debridement is an effective procedure for the
treatment of KOA. For instance, arthroscopic joint debride-
ment can remove loose bodies and osteophytes, reduce car-
tilage wear, and joint pain and optimize joint function.
Besides, it can clean up inflammatory and proliferative tissue
and inhibit its erosion of other parts. Cleaning the joint cav-
ity can prevent inflammatory cytokines from entering the
blood affecting other joints. However, the effect of single
arthroscopic joint debridement is limited. Hence, it is usu-
ally used in combination with other drugs.

Hyaluronic acid is a high molecular weight polysaccha-
ride that exists widely in various tissues in the body. Hyal-
uronic acid can combine with glycoproteins to form
aggregates, improve the stability of collagen fiber scaffolds
and synovial cells, and improve the viscoelasticity of tissue
matrix and synovial fluid when injected into the knee joint
cavity. At the same time, hyaluronic acid can reduce
mechanical friction and wear, provide nutrition for articular
cartilage, repair damaged cartilage, and relieve joint pain.
After the platelet-rich plasma is injected into the joint cavity,
a large number of growth factors are released, which can
accelerate the proliferation of chondrocytes and the synthe-
sis of cartilage matrix and stimulate the activation of vascu-
lar endothelial cells, facilitate the formation of new
capillaries and increase the blood supply of damaged tissues,
thereby repairing damaged cartilage. It is obtained by centri-
fugation of autologous blood, which can avoid immune
rejection with high safety. The literature has reported that
platelet-rich plasma is rich in platelets; activated platelets
can release a variety of antimicrobial peptides, which play
a role of bacteriostatic and bactericidal [11, 12]. It can be
seen from this study that the combined treatment method
has a significant effect and can improve the symptoms and
function of knee joint pain in KOA patients. The reason
may be that the combination of the above two drugs can
stimulate the proliferation of chondrocytes and rebuild the
defective cartilage based on surgical treatment of internal
lesions of the knee joint. The drug is injected once every
two weeks, which has a sustained effect; it can relieve pain
and dysfunction significantly.

TNF-α, IL-6, and IL-1β, as inflammatory cytokines, are
involved in the inflammatory response during the KOA
occurrence [13]. TNF-α and IL-1β can stimulate the produc-
tion of chondrocytes and synovial cells as well as secrete
prostaglandins and collagenase. Furthermore, it causes the
degradation and destruction of articular cartilage. IL-6 is
an amplifying factor for the biological effects of TNF-α and
IL-1β and can also reflect the severity of the body’s inflam-

matory response [14, 15]. Relevant studies have confirmed
that the concentration of IL-1β in the joint cavity positively
correlates with the severity of KOA [16]. Some scholars have
pointed out that high levels of TNF-α in the joint cavity can
promote the activation of polymorphonuclear cells, increase
the secretion of prostaglandin E2, cause the aggregation of
inflammatory cells, increase vascular permeability, and
increase local edema [17]. In this study, combining surgery
and drugs can reduce the inflammatory response. The rea-
son is that, on the one hand, hyaluronic acid can inhibit
matrix metalloproteinases and interleukins and resist the
invasion of inflammatory cytokines. On the other hand,
platelet-rich plasma enters the lesion, and anti-
inflammatory factors are released, which can inhibit the
excessive activation of nuclear factor κB; it can stimulate
the production of many inflammatory cytokines and trigger
an inflammatory response.

Oxidative stress plays a massive role in the pathogenesis
of KOA. In healthy people, oxygen-free radicals are gener-
ated and eliminated in a balanced state. In contrast, in
KOA patients, excessive oxygen free radicals hinder the pro-
liferation of chondrocytes and promote the degradation of
the cartilage matrix, resulting in cartilage damage [18].
Under the action of disproportionation, SOD can scavenge
oxygen free radicals and prevent cell lysis and apoptosis,
and its level is proportional to the body’s antioxidant capac-
ity. MDA is one of the membrane lipid peroxidation prod-
ucts, which will aggravate membrane damage and reflect
the degree of tissue peroxidative damage [19, 20]. This study
confirms that combining surgery and drugs can reduce oxi-
dative stress in KOA patients. The reason may be related to
the activation of the Keap1/Nrf2/HO1 signaling pathway by
platelet-rich plasma to increase the expression of SOD. The
elevated SOD level can effectively scavenge excess oxygen
free radicals and reduce oxidative stress. In addition, the
safety of the treatment regimen in this study was confirmed.

To sum up, arthroscopic joint debridement combined
with platelet-rich plasma and hyaluronic acid in treating
KOA achieves significant effects; can reduce knee pain,
accelerate the recovery of knee joint function, relieve inflam-
mation, and inhibit oxidative stress; and has high safety.
Hence, it is worthy of promotion and application.
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In order to explore the problem of digital image restoration, the authors propose a research on digital image restoration based on
multicontour batch scanning. This method recommends key technical problems and solutions based on information represented
by multicontour batch scans, exploring research in digital image restoration. Research has shown that the research on digital
image restoration based on multicontour batch scanning is about 40% more efficient than traditional methods. Aiming at the
new application of digital image inpainting, the application of image inpainting in image compression is studied in depth, and
the technical principles of image inpainting and image compression are complemented.

1. Introduction

Digital image restoration technology is widely used because
of its wide application background; it has become a popular
research topic in the field of image processing in recent years
[1]. In-depth research on digital image inpainting technol-
ogy is carried out, and targeted improvements are proposed
to improve the image inpainting quality, thereby enhancing
the practicability of image inpainting [2]. The application of
images is ubiquitous, and a large proportion of the informa-
tion obtained by human beings in daily life comes from the
visual system; with the vigorous development of the com-
puter industry and the advent of the information age, the
application value of images as a carrier of information is get-
ting higher and higher. For example, the Bureau of Meteo-
rology can study climate change and environmental
pollution through satellite aerial images, and astronomers
can study the laws of galaxies by observing astronomical
images and observing cosmic celestial bodies such as black
holes. Doctors in the hospital inspect relevant parts of the
body by taking CT and MRI scans, and the public security
department uses fingerprints, faces, and other images to
identify and extract the basis for solving cases, etc.; the
development of more and more technologies requires the
use of images; it can be said that the development of modern
technology is inseparable from images.

The concept of “image restoration” originally originated
from the restoration of ancient paintings and other works of
art [3]. Some cultural relics such as calligraphy and painting
are damaged to a certain extent due to environmental fac-
tors, human factors, and other factors during the preserva-
tion process, such as scratches and missing [4]. The initial
image restoration is to repair and fill in the damaged parts
of the work by specialized experienced art maintainers; the
purpose is to restore the damaged image into a complete
and clear work as much as possible by means of image res-
toration, which is the predecessor of image restoration tech-
nology. There is undoubtedly a great risk in directly
repairing the original precious artwork; some simple negli-
gence and carelessness may lead to unpredictable conse-
quences or even irreversible losses. With the realization
and popularization of image digitization, a new restoration
idea has emerged, which can scan the original work into dig-
ital form and store it in the computer and only need to use
the image restoration technology to perform related process-
ing on the scanned digital files. In this way, manipulation of
the original work can be avoided, which greatly reduces the
risk of repairing the image. In the above-mentioned “corre-
lation processing,” image restoration technology plays a piv-
otal role; after years of research and development, digital
image restoration technology has now developed into an
increasingly mature subject.
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Due to the advent of the mobile Internet era and the
medical information revolution, images and videos have
become more and more popular, and image processing has
received more and more attention and has developed into
a promising discipline [5]. Images will inevitably be dam-
aged in the process of acquisition and transmission, which
undoubtedly brings great difficulties to researchers. For dif-
ferent processing purposes, image processing is mainly
divided into image enhancement, image restoration, image
reconstruction, and image segmentation.

In recent years, the popular wavelet transform has devel-
oped very rapidly and has gradually become the frontier and
hotspot in the field of image compression [6]. Wavelet trans-
form takes into account the visual characteristics of the
human eye while eliminating image redundancy and has a
wide range of applications in the field of compression of
static images and dynamic images [7]. The image compres-
sion of wavelet transform has greater advantages than dis-
crete cosine transform, it has high compression ratio and
no block effect, it has strong processing ability for detail
noise and can display image data at multiple resolutions,
and therefore, the image compression method based on
wavelet transform replaces DCT and becomes a main
research direction in the field of image compression. The
current popular JPEG200O is a new standard for image
compression based on wavelet transform, as shown in
Figure 1.

2. Literature Review

Jiao and Wu said that since images are a direct way for peo-
ple to obtain information, the processing of images is partic-
ularly important [8]. With the development of modern
science and technology, image processing technology has
been widely used. Choi et al. said that in the field of medical
research, radiography and micrographs have been used to
diagnose diseases for a long time [9]. Jiu and Pustelnik said
that at present, computer image processing has become an
important processing method for disease diagnosis [10].
Agnes et al. said that the internal conditions of the body that
were previously undetectable by general inspection methods
can now be obtained by special medical imaging modalities
[11]. One of the most representative diagnostic methods is
X-ray CT (computed tomography). The development of dig-
ital image processing and reconstruction to today’s level is
mainly due to (1) the development of the computer itself.
Early computers were difficult to meet the requirements of
real-time processing of massive data in terms of processing
speed and storage capacity. With the development of com-
puter hardware and digital technology, the prices of com-
puters, storage devices, and peripheral devices have
dropped sharply, and their performance has been signifi-
cantly improved. Processing that was previously only possi-
ble with mainframe computers is now possible with personal
computers. (2) The development of mathematics. In partic-
ular, the emergence and development of discrete mathemat-
ics has laid a theoretical foundation for digital image
processing.

Zheng believed that people usually process images in
order to obtain high-quality images in order to achieve satis-
factory results [12]. For example, removing noise in the
image, enhancing or suppressing some parts of the image,
or changing the brightness of the image thereby improves
the quality of the image. Neilson et al. believe that extracting
information or certain features contained in images to facil-
itate computer analysis is also a factor that people consider
image processing, including preprocessing for computer
vision [13]. Espriella et al. believe that the last reason is to
facilitate the storage of images, so as to complete the encod-
ing and shrinking of images [14]. Digital image processing
mainly includes geometric processing, image coding, image
enhancement, image restoration, image reconstruction, and
image segmentation. Any image processing process can be
simply modeled using an input-output system. Unfortu-
nately, most image processing problems are ill-posed inverse
problems that do not satisfy uniqueness, existence, or stabil-
ity. Therefore, how to solve ideal solutions from these under-
determined problems brings great challenges to people.
Since the image is disturbed in the process of acquisition,
transmission, or storage, the image will be degraded; for
example, the image contains noise and is blurred. Therefore,
prior knowledge of the degenerate system is used to con-
struct suitable mathematical models to reduce or eliminate
the distortion of the observed images, resulting in high-
quality images that are easy to observe and study.

The idea of image restoration has a long history, but it is
a relatively new topic in the field of image processing to be
studied as a technology. Until 2000, the concept of image
restoration (image inpainting) was introduced at the Inter-
national Graphics Annual Conference, a more formal and
internationally influential conference, formally proposed by
Bertalmio et al. Since then, digital image restoration technol-
ogy has become a general term for a type of work that uses
computer programs to run autonomously, or to restore
missing images with a small amount of human-computer
interaction. Image restoration is not only a simple image
processing problem but also involves many fields such as
computer vision, computer graphics, and human visual psy-
chology; there are many influencing factors and various pro-
cessing methods, and because of its high practical value, it
has attracted the research of many scholars; the related tech-
nology of digital image restoration has become a relatively
popular research topic.

Because digital image restoration technology involves
technologies in many fields, various research methods
emerge one after another, and the classification of image res-
toration methods is also different based on different classifi-
cation standards. According to different inpainting ideas and
focus, digital image inpainting can be simply divided into
two categories: structure-based inpainting methods and
texture-based inpainting methods. Most of the structure-
based image inpaintings are processing methods in the form
of solving partial differential equations; the main idea is to
imitate the skills of manual inpainting and gradually diffuse
from the boundary of the missing area to the interior
through an iterative method to achieve image filling. In the
original repair scheme proposed, iterative repair is
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performed in sequence from the outside to the inside along
the isoilluminance line with a single pixel as the basic unit;
the repair process is realized by solving a third-order PDE,
which is based on an early classical approach to the structure
of the BSCB model. The repair idea and mathematical
modeling of the BSCB model are easy to understand and
implement, but the repair feature of this repair method is
based on pixels, which determines that the repair speed must
be very slow, and the repair effect lacks overall beauty and
coordination; therefore, the BSCB model is often only used
as a reference model for image inpainting.

3. Methods

3.1. The Process of Adding Blur and Poisson Noise. Typically,
blur and Poisson noise are added to the process, where u is
the real image, H is the blurred point spread function
(PSF), and Poisson represents the effect of Poisson noise
[15, 16]. The formula for this problem is shown in

z = Poisson Huð Þ: ð1Þ

Degradation of acquired signals caused by Poisson noise
is a common phenomenon in applications such as biomedi-
cal imaging, night vision, and astronomy [17, 18]. Therefore,
Poisson noise removal is especially important for further
processing such as image classification and recognition.
Poisson noise is a type of signal-dependent noise. It is very
different from Gaussian noise and does not satisfy the simple
additivity principle, so the commonly used Gaussian noise
removal algorithms cannot be directly applied to Poisson
noise suppression. Specifically, assuming that the observed
noise-contaminated image obeys a Poisson distribution, the

discrete probability is shown in

P f uijð Þ = e−uuf

f i!
: ð2Þ

In the subetwork SubNet1, Taylor’s formula and convo-
lution operator are successively employed to simulate the
generalization of the regular forward transform. More spe-
cifically, by introducing a transformation and applying Tay-
lor’s formula, it can be obtained as shown in

gi = 2
ffiffiffiffiffiffiffiffiffiffiffi
f i + 3
8

r
: ð3Þ

The convolutional operator created by “Conv” is usually
an integral part of the convolutional neural network archi-
tecture. Each convolutional layer is a neuron with learned
weights fwg and biases fbg, as shown in

yi2,j2,d2 = Conv xð Þi2,j2,d2: ð4Þ

First, for stability purposes, the equation is generalized
using the multiple “Conv” layers and summation operators
in SubNet1, i.e., as shown in

g ≈
ffiffiffi
6
2

r
+ 2

ffiffiffiffiffiffiffiffi
6φf
3

r
, ð5Þ

g ≈ Conv 1ð Þ + Conv fð Þ: ð6Þ
Suppose there is a damaged image I, the middle irregular

area Q is the area to be repaired, t is the boundary, and the
known area is in it. The repair process is an iterative process
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Figure 1: Compression scheme combining image inpainting and image compression.
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to-fine and external-to-interior manner, and its iterative
equation can be expressed as

In+1 i, jð Þ = In i, jð Þ: ð7Þ

In the formula, n is the number of iterations, n + 1 is the
current number of iterations, ði, jÞ is the pixel coordinates in
the two-dimensional image, and Δt is the step size of each
iteration, which can usually be set to one constant value.
The improvement amount is a key amount in the formula,
which is directly related to the diffusion mode of the repair
process; its calculation expression is shown in

Int i, jð Þ = δL i:jð Þ�N i, jð Þ: ð8Þ

The CDD model is the curvature-driven diffusion model;
on the basis of the TV model, the curvature-driven term s is
introduced into the expression of the diffusion intensity fac-
tor; its mathematical expression is shown in

s = ∇
∇I
∇Ij j

� �
: ð9Þ

For the convenience of calculation, we can simply take
gðjsjÞ = jsj, so as to obtain the repair expression of the
CDD model as shown in

−∇
g sj jð Þ
∇Ij j ∇I

� �
+ χ I − I0ð Þ = 0: ð10Þ

The values in Table 1 show that the three convolutional
filters are indeed similar in terms of quantitative metrics [19,
20]. In particular, the network trained with the Gaussian
blur kernel is more correlated than the other two blur ker-
nels. Second, the transform layer in the residual subnet con-
tains not only smooth features but also some detailed
features similar to noise. That is, the residual block does play
a role in non-Gaussian noise removal, as shown in Table 1.

4. Results and Analysis

For the convenience of comparison, the repair time and var-
ious repair indicators of the above three groups of experi-
ments are listed in a table [21]. The number of repaired
pixels of the image to be repaired is directly related to the
repair time; the more pixels to be repaired, the longer the
repair time is required. The total number of repaired pixels
reflects the search range of the sample block, which indi-
rectly affects the repair time; the ratio of repaired pixels to

total pixels can also reflect the difficulty of image repairing.
The number of sample replications reflects the specific num-
ber of block replications in the repairing process; this param-
eter is determined by the average size of the replicated
blocks, which can indirectly reflect texture complexity and
structure information of the block to be repaired. The influ-
ence of the number of Poisson treatments to the number of
sample replications on the repair time is also an important
parameter worth referring to [22, 23]. It can be seen from
Table 2 that the repair time of the three images to be
repaired is in the unit of 100 seconds, which is within the
acceptable range, and the proportion of repaired pixels to
the total pixels is 3.5%, 6.8%, and 20.0%, different loss ratios
represent different inpainting difficulties, and all three
groups of images to be inpainted with different ratios have
been inpainted, indicating that the proposed inpainting
algorithm has good versatility [24, 25]. In the three groups
of experiments, the number of Poisson processing accounts
for about 20% of the total number of sample replications;
it can be verified that Poisson processing indeed repairs only
the outermost circle of sample blocks as expected. The algo-
rithm repair indicators are shown in Table 2.

In the field of image restoration, there is currently no
reliable and consistent objective evaluation standard for res-
toration effects; the most widely used in traditional restora-
tion technology researchers is peak signal-to-noise ratio;
since the object removal experiment does not have a known
image as a comparison benchmark, this index cannot be cal-
culated, so this objective evaluation criterion cannot be
applied in the repair experiment in such a situation. This
experiment uses a subjective evaluation criterion; that is,
the observer evaluates the inpainted image without knowing
the inpainted area [26, 27], as shown in Table 3.

As shown in Table 3, the repair method used in the
experiment has achieved good results in terms of repair time
and repair quality; the traditional Criminisi AIEI model has
the shortest repair time; however, it is difficult to guarantee
the repair quality for a specific image; the proposed
improvement method improves the repair quality to a cer-
tain extent, but it increases the time cost significantly; the
proposed improvement method can significantly improve
the image repair quality without increasing too much repair
time, which is an effective improvement scheme.

The discrete cosine transform can play a role in concen-
trating the data energy of the correlation in the image; after
the DCT transform, the image information is concentrated
in the upper left corner of the matrix; it represents the
low-frequency component of the image, and most of the
image information is reflected here. While most of the values
in the lower right part are zero or near-zero fractional values,
this information represents the high-frequency components

Table 1: Correlation values between the first Conv convolutional layers of the training network.

Conv-kernel-Gaussian Conv-kernel-average Conv-kernel-motion

Conv-kernel-Gaussian 1.01 0.89 0.88

Conv-kernel-average 0.81 1.04 0.83

Conv-kernel-motion 0.89 0.83 1.08
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transform, discarding these coefficient values close to zero
has little effect on the picture quality of the reconstructed
image but achieves the purpose of expressing the image with
less data, thus enabling the compression of image data [28].

After the original image is subjected to discrete cosine
transform and some coefficients are discarded, the coeffi-
cient matrix is coded, and the compression method adopts
relatively simple RLE coding. RLE coding is also known as
run-length coding; during image coding, adjacent elements
with the same pixel value in a specified direction are defined
as a round, and the length of the retention is a continuous
run, referred to as a run for short. The main principle of
run-length coding is to represent the same value string in
the image matrix with a representative value plus the run
length, so that the representation length of the matrix data
is smaller than the length of the original data, thereby realiz-
ing data compression.

The selection of reserved block and discarded block is a
key step in image inpainting applied to image compression;
if there are too few discarded blocks, it is not conducive to
improving the compression ratio; and if there are too many
reserved blocks, it is difficult to guarantee the repair effect.
Especially if important feature blocks are discarded by mis-
take, it will cause no repair or obvious repair traces after repair.
Therefore, the goal to be achieved in this step is to find the
most suitable balance between discarding redundant blocks
and retaining important feature blocks. The method adopted
is to extract the edge of the compressed image first and then
sharpen it; at the same time, the extreme points in the image
block are counted; Finally, the pixel on the sharp edge and
all the extreme points of the statistics are processed, that is,
the expansion processing. Then all the selected blocks can be
obtained and then the unselected blocks will be deleted.

The edge of an image generally refers to the position
where the gray value of the image changes significantly, the
principle of edge detection is usually realized by using the
differences in gray, color, and texture characteristics between
the object and the background; common detection operators
include Prewitt operator, Robert operator, Sobel operator,
and Canny operator.

The Canny edge detection operator can process image
edges from multiple stages such as filtering, enhancement,
and detection, and its gradient is calculated using the deriv-
ative of the Gaussian filter. First, smooth the image with a
Gaussian filter, then calculate the magnitude and direction
of the filtered image gradient, and then apply nonmaximum
suppression processing to the gradient value; finally, the
double threshold method is used to connect the edges.

Considering that the image matrix is composed of dis-
crete pixels, the above operators all use the difference
method to approximate the partial derivatives. The adopted
edge detection and sharpening methods are as follows: first,
the Sobe1 horizontal edge sharpening filter is used to extract
and sharpen the image edge, and then, the Prewitt horizontal
edge filter is used to extract and sharpen the image twice.
Sharpening twice with different filters can obtain contours
that are beneficial to inpainting. The source point of the
image is a key point with strong structure, usually such a
key point is a mathematical extreme point, and the extreme
point includes a maximum point and a minimum point, and
such key points are calculated and marked. The image to be
repaired can be obtained by expanding the extracted and
sharpened contours and the obtained source points by sev-
eral pixel widths.

Table 4 is a comprehensive comparison of the three
groups of experiments; after using the compression scheme
of this experiment for compression and redundancy
elimination, each can obtain different compression ratios.
By vertical comparison, it can be found that the overall com-
pression ratio is related to the encoding and decoding
method used in the first compression and the redundancy
elimination amount of the second “compression”, and the
encoding and decoding processing of the first compression
scheme of the three images and the redundancy elimination
method in the second “compression” are the same, but since
the redundancy of the three images themselves are different,
this leads to the difference in the amount of culling, which
directly leads to the difference in the compression rate. Hor-
izontal comparison, the choice of the image restoration
method after secondary “compression,” has a very important
influence on obtaining a complete image; the CDD restora-
tion model can be judged from the objective evaluation
index of PSNR (peak signal-to-noise ratio); the AIEI repair
model and the repair effect of the repair method used in
the experiment show an increasing trend, as shown in
Table 4.

Three sets of experiments demonstrate the feasibility of
applying image inpainting to image compression; however,
since the inpainting mechanism of image inpainting tech-
nology uses the correlation of the image itself, therefore,
the prerequisite for applying image restoration technology
to image compression is that the image content has a certain
correlation. If the correlation of the image is large, a rela-
tively large compression ratio can be obtained, but if the
image itself is an image with low correlation and complex
texture, the compression ratio obtained by this scheme will
be correspondingly reduced. For example, the image in
experiment 3 is relatively complex due to its relatively com-
plex texture; the obtained compression ratio is lower than
that of experiments 1 and 2.

The compression ratio obtained by this scheme is lim-
ited, and the highest compression ratio obtained in the three
groups of experiments is less than 5 : 1, while the compres-
sion ratio that can be achieved by the existing mainstream
compression standard JPEG is usually above 10 : 1; the
emerging development of JPEG2000 can even achieve more,
indicating that the compression ratio obtained by this

Table 2: Algorithm repair indicators.

Indicator records/experimental images Table Horse Jumper

Repair time (s) 130.38 197.63 97.28

Repair pixel(s) 3426 6730 12690

Total pixels (pieces) 98304 98304 63448

Sample replication times (times) 134 212 225

Number of Poisson treatments (times) 35 49 40
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scheme cannot be compared with special compression stan-
dards. As far as the compression ratio is concerned, the
application of digital image restoration technology to image
compression cannot establish its own advantages, but the
significance of this scheme is an attempt to a new compres-
sion idea other than traditional compression methods; from
this perspective, the scheme of applying image inpainting to
image compression enhances the flexibility of image com-
pression techniques. Compared with traditional compres-
sion methods such as JPEG, the scheme applying image
restoration to image compression has the capability of resto-
ration processing in addition to compression. If the image
itself is damaged after compression by JPEG compression,
the desired image cannot be recovered due to no follow-up
processing mechanism; on the contrary, this scheme can
repair the damage caused by the compression itself due to
subsequent repair processing; thus, the fault tolerance of
compression can be enhanced.

At the same time, the compression ratio that can be
obtained by this scheme is also directly related to the resto-
ration capability of the image restoration technology; when
the image is fixed, the reason why a higher compression
ratio cannot be obtained is because the existing digital image
restoration technology has considerable limitations on the
restoration ability of compressed images. For the restoration
after compression, the restoration algorithm obtains a better
restoration effect than the CDD model and the AIEI model.
The compression ratios obtained in the three sets of experi-
ments are all the maximum values obtained under the pre-
mise that the repair algorithm studied can be repaired; that
is, in the case of more discarded blocks, the existing repair
algorithms have been difficult to complete the repair task.
In theory, with the further development of image restoration
technology, under the condition that the new repair technol-
ogy has more powerful repair ability, a higher compression
ratio can be obtained.

Since VST-Net-joint performs better than VST-Net-part,
this section only discusses VST-Net-joint. Some variants of
the network VST-Net-joint are studied from different

aspects, i.e., with/without BN layers in SubNet2, the number
of Conv layers in SubNet1 and SubNet3, and the number of
channels and filter sizes in the entire network. First, the pro-
posed networks with and without BN layers are compared in
SubNet2. Figure 2 lists the average PSNR and SSIM values
on Set11. It can be seen that in the network with BN layers,
it can achieve better performance with regard to medium
and large peaks. Conversely, in terms of peaks, better perfor-
mance can be obtained in networks without BN layers. This
phenomenon shows that the first stage used for variation
stabilization is indeed imprecise, and the noise produced
subsequently in the second stage is not exact Gaussian noise.
BN layers are great for removing Gaussian noise, not for
non-Gaussian noise, as shown in Figure 2.

5. Conclusion

Image restoration and reconstruction have always received
extensive attention from researchers. Traditional algorithms

Table 3: Comparison of repair evaluation and repair time.

Experimental image/repair method Criminisi repair Regular Poisson processing fix
Repair method used

in experiments

Table
Subjective evaluation (score/total score) 7.1/10.0 8.1/10 8.8/10

Repair time (s) 11903 140.43 130.36

Horse
Subjective evaluation (number of approvals/sample) 6.2/10 6.5/10 8.1/10

Repair time (s) 188.71 226.03 197.63

Jumper
Subjective evaluation (number of approvals/sample) 5.2/10 7.2/10 8.3/10

Repair time (s) 90.23 112.81 97.28

Table 4: Comparison of compression and repair schemes.

Number of experimental groups Original image size (KB) Compressed size (KB) Compression ratio (%)

Experiment 1 65.12 15.04 23.47

Experiment 2 65.27 14.78 22.92

Experiment 3 88.17 28.37 32.73
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Figure 2: Average PSNR (dB) and SSIM values with/without BN in
SubNet2.
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can achieve satisfactory results to a certain extent, but with
the increasing maturity of convolutional neural networks,
network learning algorithms have brought more research
directions to people. The work mainly focuses on image res-
toration and reconstruction based on convolutional neural
networks; first, the network is simply constructed; after the
image deblurring has a certain effect, the network is
improved to make it better applicable to Poisson image
denoising task. Subsequently, medical CT images were
explored.

The application of image restoration is studied, includ-
ing conventional applications such as restoration of art
works, cultural relics, photo text removal, and new applica-
tions such as relatively complex video transmission error
concealment and virtual scene generation, the application
feasibility of image inpainting in the above application fields
is expounded, and relevant application examples are made
by using the existing image inpainting technology. A “sec-
ondary compression” scheme is proposed by extracting
and removing information from conventionally compressed
images and then repairing the compressed images with res-
toration technology to obtain complete images for normal
use.
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In order to solve the problem of observing and analyzing the clinical value of MRI diagnosis in patients with knee sports injury
and guiding clinical targeted treatment, the author proposed a sports injury prevention method in sports training teaching based
on MRI image observation. This method retrospectively analyzed the imaging data of 101 patients with knee joint MRI
examination due to osteoarthritis, sports injury and synovitis in joint surgery, and arthroscopic exclusion of true meniscus tear,
MR multisequence and multiplane scans were performed to observe the anatomical features of TGL and MFL images and the
occurrence rate of the lateral meniscus “false tear sign,” and the χ2 test was used to compare the occurrence rate of “pseudo-
tear sign” between genders and sides. Experimental results show that the incidence of TGL on MRI was about 67.3% (68/101),
and the incidence of “pseudo-tear sign” in the anterior horn of the lateral meniscus caused by TGL was 2.9% (2/68). The
overall appearance rate of MFL on MRI was 91.1% (92/101), the appearance rate of plate anterior ligament (HL) was 13.9%
(14/101), and the occurrence rate of “pseudo-tear sign” in the posterior horn of the lateral meniscus caused by HL was 7.1%
(1/14). The occurrence rate of the posterior ligament (WL) was 77.2% (78/101), and the incidence of “pseudo-tear sign” in the
posterior horn was 20.5% (16/78). According to the shape and course of TGL and MFL on MRI, and the direction and
position of the lateral meniscus pseudotear, combined with MRI sagittal plane and coronal plane observation, it can effectively
identify the true and false attributes of lateral meniscus anterior and posterior horn tears, thereby reducing unnecessary
surgical treatment.

1. Introduction

In daily physical education training, it can not only improve
the physical quality of students but also master training
techniques to provide help for the healthy development of
students’ bodies; in special sports, many students enjoy the
fun of sports and will also injured during exercise. With
the continuous innovation and reform of physical education,
higher requirements are put forward for students’ physical
quality. Therefore, through the analysis of the situation
and causes of sports injuries, students are reminded to pay
attention to the possibility of preventing injuries, in order
to ensure their own safety [1]. In daily sports training, the
main reason for students’ injury in sports training lies in
their physical fitness. Students lack of systematic exercise,
resulting in excessive muscle tension and excitement during
training, resulting in poor physical coordination; therefore,

the muscle strength of the students is insufficient, resulting
in some impairment of sports training activities. In addition,
the students are unable to respond quickly to the movement
due to technical factors, resulting in poor flexibility of the
limbs and substandard movements, which can easily cause
the body to lose balance and eventually cause injury. Stu-
dents will also suffer from unresolved fatigue of the body,
which will affect their subsequent training, or train and com-
pete with injuries, resulting in more injuries. In sports train-
ing, students lack coordination and cooperation with each
other, resulting in the phenomenon of limb collision leading
to injury [2]. Figure 1 shows the sports injury prevention
method. The knee joint is a vital weight-bearing joint in
the human body with a complex structure. Once it is overex-
ercised, it may cause knee joint injury, which will not only
cause local pain and discomfort in the patient’s knee joint
but also damage the surrounding tissues. Although CT and
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X-ray have certain value for the diagnosis of knee joint
injury, their spatial resolution is poor, and it is difficult to
accurately judge the degree of knee joint injury. Arthros-
copy, the “gold standard” for diagnosis, although it can help
clinically identify the actual damage of the knee joint, in-
depth analysis of the anatomical structure can guide effective
clinical diagnosis and treatment, but it is more invasive, and
is likely to cause greater trauma to the physical and mental
health of patients, limiting its clinical application [3]. MRI
is noninvasive. This not only enables multiplanar imaging
but also has high soft tissue resolution, which can clearly
observe the cruciate ligament meniscus, synovial membrane,
articular cartilage and joint capsule, and other tissues. So, the
process of clinical diagnosis of patients with knee sports
injury has been widely used.

2. Literature Review

There is a risk of injury in sports training, most of which are
due to the insufficient preparation of the trainee, the incom-
patibility of the trainee’s physical reserve and the training
intensity, the irregular training venue, and the imperfect
training facilities or disrepair. Among them, the personal
physical quality and skill level of trainees vary from person
to person; so, the probability of sports injury risk for differ-
ent training objects is also different. In the process of train-
ing, some common training mistakes can easily lead to
sports injuries [4]. For example, the preparatory activities
before training are insufficient and unreasonable, and the
coaches ignore the necessity of proper relaxation during
the training process and arranged a lot of load sports that
do not match the physical fitness level of the trainees, some
athletes insisted on training with injuries in order to

improve their competition performance and competitive
skills, and the coaches did not organize training programs,
especially confrontational training programs. Athletes’ phys-
ical factors limit their athletic ability to a certain extent; if
athletes and coaches do not realize this, and arrange training
programs that are not in line with their own physiological
level, it is very easy to cause sports injuries [5]. Physiological
factors mainly include muscle strength, flexibility, sensitiv-
ity, coordination, injury history, and degree of fatigue [6].
Among them, the main reasons for sports injuries are insuf-
ficient muscle strength, insufficient flexibility, and excessive
fatigue of the body. The knee joint is the largest and most
complex joint in the human body, due to sports injuries,
high-energy injuries, and degenerative changes, and the
meniscus is prone to damage. MRI can perform multidirec-
tional, arbitrary cross-section, and multiparameter imaging
and has high resolution of soft tissue density. It is currently
the best method for noninvasive diagnosis of meniscus
injury [7]. In the clinical practice of joint surgery, preopera-
tive knee MRI is sometimes misjudged as “pseudo-tear sign.”
“Pseudo-tear sign” is often manifested in the lateral menis-
cus. The formation of the “pseudo-tear sign” in the anterior
horn of the lateral meniscus is often related to the course of
the transverse knee ligament (TGL), and the cause of the
“pseudo-tear sign” in the posterior horn of the lateral menis-
cus is often related to the course of the menisco-femoral lig-
ament (MFL). MFL can be divided into anterior ligament
(Humphrey’s ligament, HL) and posterior ligament (Wris-
berg’s ligament, WL) according to the location of the inser-
tion point [8]. Although TGL, HL, and WL have gradually
attracted attention, there is still a lack of quantitative
research on these three ligament systems. The author retro-
spectively analyzed the MRI data of 101 knee joint subjects,
counted the occurrence rate of TGL, HL and WL, and
observed the cross-sectional morphology of TGL, HL and
WL, the midpoint sagittal diameter and coronal diameter
were measured, and the fascicles of the three ligaments and
the occurrence rate of the lateral meniscus “pseudo-tear
sign” were calculated to improve the understanding of
TGL, HL, and WL, establish an effective identification
method for true and false tears in the anterior and posterior
horns of the lateral meniscus caused by TGL, HL, and WL,
and avoid unnecessary surgery such as arthroscopy [9].

3. Methods

3.1. Information. The data of 101 adult patients who under-
went MRI examination due to knee joint degeneration,

Self management education

Physical activity

Injury prevention

Weight management

Figure 1: Sports injury prevention.

Table 1: Occurrence rate of transverse knee ligament and anterior
and posterior ligaments of femoral plate in 101 patients.

Side
exception

Transverse knee
ligament

Anterior plate
femoral ligament

Plate posterior
ligament

Left knee
43

29 (67.4%) 5 (11.6%) 32 (74.4%)

Right
knee 58

39 (67.2%) 9 (15.5%) 46 (79.3%)

Total 101 68 (67.3%) 14 (13.9%) 78 (77.2%)

x2 value 0.000 0.313 0.336

P value 0.983 0.576 0.562
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traffic accident injury, sports injury, etc. were selected for
retrospective analysis; among them, there were 60 males
and 41 females, with an average age of 42 (18-75) years
old, 43 left knees, and 58 right knees. Inclusion criteria were
as follows: age ≥ 18 years old; MRI data were complete;
arthroscopic examinations were completed, and meniscus
tears were excluded [10]. Exclusion criteria were as follows:
severe knee trauma, severe degeneration, and significant
motion artefacts indicated by arthroscopy and/or MRI.

3.2. Inspection Method

3.2.1. MR Scanning Method and Sequence Parameters. The
German-made Siemens Verio 3.0T superconducting MR
machine and the wrapped surface coil are used for scanning.
The patient was placed in the supine position with the knee
extended, the center of the coil was positioned at the level of
the lower border of the patella, and the knee was fixed with a
plastic fixator. Sagittal, coronal, and axial scans of the knee
joint were routinely performed. Scanning sequence and
parameters were as follows: conventional scanning sagittal,
coronal, and axial [11]. Sagittal PDW-TSE-SPIR were as fol-
lows: TR1500ms, TE15ms, slice thickness 4mm, slice spac-
ing 0.4mm, matrix 216 × 512, and FOV150mm. Sagittal
TSE-T1WI were as follows: TR400ms, TE9ms, slice thick-
ness 3mm, slice spacing 0.4mm, matrix 384 × 256, and
FOV 150mm. Coronal FS-PDWI were as follows:
TR3600ms, TE29ms, layer thickness 3mm, layer spacing
1mm, matrix 448 × 320, and FOV150mm. Coronal TSE-
T2WI were as follows: TR4000ms, TE61.6ms, layer thick-
ness 3mm, layer spacing 1mm, matrix 352 × 288, and
FOV150mm. Cross-sectional FS-T2WI were as follows:
TR4000ms, TE80ms, layer thickness 1mm, layer spacing
1mm, matrix 352 × 288, and FOV150mm [12].

3.2.2. Observation Method. One each of the chief physicians
of the Department of Radiology and the Department of Joint
Surgery and the occurrence rate of TGL, HL and WL were
observed on MRI multisequence and multiplanar images
by single-blind method, the running mode, cross-sectional
shape, midpoint diameter, and beam splitting, whether there

is a “pseudo-tear sign” in the anterior and posterior angles of
the lateral meniscus, etc. [13]. If the result is a quantitative
index, it will be measured twice and averaged for statistical
analysis. If the qualitative index of observation is inconsis-
tent, it will be determined after discussion.

3.2.3. Definition of Midpoint Diameter and Determination of
Anatomical Landmarks. The midpoint diameter defined by
the author is divided into midpoint sagittal diameter and
midpoint coronal diameter. The midpoint sagittal diameter
refers to the anteroposterior diameter (width) of the liga-
ment observed in the sagittal plane; in order to unify the
observation plane, a standardized plane that is clearly dis-
played on the anterior and posterior cruciate ligaments is
selected for measurement. The midpoint coronal diameter
refers to the upper and lower diameter (thickness) of the lig-
ament observed in the coronal plane; in order to unify the
observation plane, a standardized plane above the intercon-
dylar spine that clearly shows the observed ligament is
selected for measurement [14].

3.3. Data Statistical Processing. SPSS 16.0 statistical software
was used for data processing. Measurement data obeyed or
approximately obeyed normal distribution, expressed as
(�x ± s), count data were analyzed by χ2 test, and P < 0:05
was considered statistically significant.

The χ2 test is a widely used hypothesis test method, but
it is often used in the hypothesis test of categorical count
data in medical papers; that is, for the comparison of the rate
of two specimens, the rate of multiple specimens, the inter-
nal structure of the specimen, and the rate of specimens,
compared with the overall rate, the actual distribution of a
phenomenon is compared with its theoretical distribution
[15]. However, when the samples meet the normal approxi-
mation conditions, such as the number of samples n and the
sample rate p meet the conditions np and n ð1 − pÞ that are
greater than 5, the hypothesis test statistic u value can be cal-
culated to make judgments. Commonly used χ2 test is
divided into the following categories: ① 2 × 2 table χ2 test:
applicable to the comparison of 2 specimen rates or compo-
sition ratios and ② paired data χ2 test: it is suitable for the
comparison of the ratios or composition ratios of two sam-
ples in a paired design, that is, whether there is a significant
difference between the two treatment results through the
data of a single sample; ③ R × C table χ2 test is suitable for
the comparison of the ratios or composition ratios of multi-
ple samples [16].

3.4. Identification Method. (1) Observe the lateral meniscus
image in successive slices on the sagittal plane image. Pseu-
dotears of the meniscus are discontinuous and mostly

Table 2: The transverse ligament of the knee and the midpoint diameter of the anterior and posterior ligaments of the plate and femur.

Ligament name
Transverse knee ligament Anterior plate femoral ligament Plate posterior ligament

Midpoint diameter (mm)
Sagittal diameter Coronal diameter Sagittal diameter Coronal diameter Sagittal diameter Coronal diameter

1:88 ± 0:35 1:79 ± 0:60 1:53 ± 0:39 2:82 ± 0:92 2:04 ± 1:03 3:1 ± 1:08

Table 3: The course of the transverse knee ligament and the
anterior and posterior ligaments of the plate and femur.

Way of
walking

Ligament name
Transverse knee

ligament
Anterior plate

femoral ligament
Plate posterior

ligament

Loose 57 (83.82%) 2 (14.29%) 28 (35.90%)

Compact 11 (16.18%) 12 (85.71%) 50 (64.10%)
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confined to the vicinity of the anterior and posterior horns
of the meniscus, while TGL and MLF can be displayed con-
tinuously on other sagittal planes. (2) Observe the running
direction and appearance position of the linear high signal
[17]. The running direction of true meniscus tear is complex,
and its location is not constant, while the running direction
of pseudotear caused by TGL band is from the back to the
front, and it is fixed at the anterior horn of the meniscus.
The linear running direction of the pseudotear caused by
MLF is one of the following two directions: one is from the
posterior superior border of the lateral meniscus to the pos-
terior and inferior, and the other is fixed in the vertical direc-
tion of the medial part of the posterior corner of the lateral
meniscus. (3) Observation of meniscus morphology is as fol-
lows: in a true tear, the meniscus is irregularly shaped and
appears to be completely hyperintense. However, in the
pseudotear of the anterior and posterior horns of the lateral
meniscus caused by TGL and MLF, there is no abnormality
in the lateral meniscus itself, and the edges of the lateral
meniscus are smooth and maintain a regular “bow tie”
shape. (4) The role of coronal position in the identification
of true and false tears: coronal images often show the full
picture of TGL and MLF; in the true meniscus tear, high sig-
nal can be observed in both the sagittal and coronal views,
while the pseudotear coronal view has wireless-like high sig-
nal between the TGL and MLF and the lateral meniscus [18].
The purpose of this study was to systematically observe the
lateral meniscus “pseudo-tear sign” and related TGL and
MLF by MRI and deepen the understanding of TGL and
MLF imaging anatomy, the mechanism of the false tear sign
of the lateral meniscus of the knee joint in MRI was dis-
cussed, and an effective method for identifying the true
and false tear of the lateral meniscus was established.

4. Results and Analysis

Among the 101 knees in this group, TGL was observed on
MRI in 68 cases, the incidence rate of TGL was 67.3%, the
incidence of TGL in the left knee was 67.4%, and that in
the right knee was 67.2%. HL was observed on MRI in 14
cases, and the incidence of HL was 13.9%; among them,

the incidence of HL in the left knee was 11.6%, and the inci-
dence of HL in the right knee was 15.5%. WL was observed
in 78 cases on MRI, and the incidence of WL was 77.2%;
among them, the incidence of WL in the left knee was
74.4%, and the incidence of WL in the right knee was
79.3% [19]. Three target ligaments appeared at the same
time in 2 cases, accounting for 2.0%, and in 5 cases, none
of the three ligaments appeared, accounting for 5.0%. There
was no significant difference in the occurrence rates of TGL,
HL, and WL between the left and right sides (all P values
>0.05), see Table 1.

In sagittal MRI, the TGL is located anterior to the tibio-
femoral joint and posterior to the infrapatellar fat pad, and
the mean midpoint diameter of the TGL is as follows: sagit-
tal diameter (1:88 ± 0:35) mm and coronal diameter
(1:79 ± 0:60) mm. The walking patterns can be divided into
two types: the first one is the common one, which is loosely
related to the tibial plateau; that is, it passes through the
middle of the infrapatellar fat pad, and there are 57 cases
of this type, accounting for 83.8% (57/68); the other one is
less common, which is closely related to the tibial plateau,
that is, crawls on the articular surface of the tibial plateau,
and there are 11 cases of this type, accounting for 16.2%
(11/68). In the sagittal view, the cross-sectional morphology
of TGL was oval in 45.6% (31/68), round in 33.8% (23/68),
irregular in 14.7% (10/68), and flat in 2.9% (2/68), the short
bar accounts for 2.9% (2/68) and 91.2% (62/68) of TGLs
were single beam, 5.9% (4/68) were two beams, and 2.9%
(2/68) were three beams or more, and the midpoint diameter
of the three ligaments measured by MRI is shown in Table 2
[20].

The HL originates from the medial border of the poste-
rior horn of the lateral meniscus, runs obliquely inward
and upward through the posterior cruciate ligament, and
ends in front of the posterior cruciate ligament on the lateral
side of the medial condyle of the femur. The mean midpoint
diameter of HL was as follows: sagittal diameter (1:53 ± 0:39
) mm and coronal diameter (2:8 ± 0:92) mm. There are two
ways of HL running: the first type was closely related to the
posterior cruciate ligament, accounting for 85.7% (12/14) in
12 cases. The other type was loosely related to the posterior

Table 4: Cross-sectional morphology of transverse knee ligament and anterior and posterior plate femoral ligaments.

Example Round Oval Flat Short stick Irregular shape

Knee transverse ligament (68) 23 (33.8%) 31 (45.6%) 2 (2.9%) 2 (2.9%) 10 (14.7%)

Anterior plate femoral ligament (14) 1 (7.1%) 6 (42.8%) 5 (35.7%) 1 (7.1%) 1 (7.1%)

Posterior plate femoral ligament (78) 2 (2.6%) 12 (15.4%) 28 (35.9%) 9 (11.5%) 27 (34.6%)

Table 5: The transverse ligament of the knee and the anterior and posterior ligaments of the plate and femoral ligament.

Example 1 bunch 2 bunches ≥3 beams

Knee transverse ligament (68) 62 (91.2%) 4 (5.9%) 2 (2.9%)

Anterior plate femoral ligament (14) 9 (64.3%) 3 (21.4%) 2 (14.3%)

Posterior plate femoral ligament (78) 66 (84.6%) 11 (14.1%) 1 (1.3%)
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cruciate ligament, accounting for 14.3% (2/14) in 2 cases.
The cross-sectional morphology of HL was observed in the
sagittal view: 42.9% (6/14) were oval, 35.7% (5/14) were flat,
and 7.1% were round, short rod, and irregular (1/14)/14).
HL splitting was as follows: 9 cases of single bundle,
accounting for 64.3%, 3 cases of two bundles, accounting
for 21.4%, and 2 cases of three bundles or more, accounting
for 2.9%, and the running mode is shown in Table 3.

The WL originates from the medial edge of the posterior
horn of the lateral meniscus, is located posterior to the HL,
and continues upward obliquely through the posterior cruci-
ate ligament, ending at the rear of the posterior cruciate lig-
ament on the lateral side of the medial femoral condyle. The
mean midpoint diameter of WL was as follows: sagittal
diameter (2:04 ± 1:03) mm and coronal diameter
(3:10 ± 1:08) mm. WL can also be divided into two types:
one is closely related to the posterior cruciate ligament, 50
cases of this type, accounting for 64.1% (50/78); among

them, 11 cases were directly merged into the posterior cruci-
ate ligament, accounting for 14.1% (11/78). A loose type is
related to the posterior cruciate ligament, 28 cases of this
type, accounting for 35.9% (28/78). The WL cross-sectional
morphology observed in the sagittal view was as follows:
the flat shape accounted for 35.9% (25/78), the irregular
shape accounted for 34.6% (27/78), the oval shape accounted
for 15.4% (12/78), and the short rod shape had 11.5% (9/78)
and 2.6% (2/78) round. WL beam splitting was as follows: 66
cases of single beam, accounting for 84.6%, 11 cases of two
beams, accounting for 14.1%, 1 case of three beams or more,
accounting for 1.3%, the cross-sectional shape is shown in
Table 4, the beam splitting is shown in Table 5, and the scat-
ter distribution of the midpoint diameter is shown in
Figures 2(a)–2(c).

In Figure 2, (a) is the scatter diagram of the midpoint
sagittal diameter of the transverse ligament of the knee, (b)
is the distribution of the midpoint sagittal diameter of the

0 10 20 30 40 50 60 70
0.5

1.0

1.5

2.0

2.5

3.0

3.5

(a)

0 2 4 6 8 10 12 14

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

(b)

–10 0 10 20 30 40 50 60 70 80
0

1

2

3

4

5

6

(c)

Figure 2: Scatter distribution of the midpoint diameter of the transverse knee ligament and the anterior and posterior ligaments of the plate
and femur. (a) Sagittal diameter at the midpoint of the transverse ligament of the knee. (b) Sagittal diameter at the midpoint of the anterior
femoral ligament. (c) Sagittal diameter at the midpoint of the posterior femoral ligament.
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In order to explore the situation of ankle sports injury in physical education, the author proposed the application method of MRI
in sports injury prevention in physical education. In a retrospective analysis of 28 patients with clinically diagnosed ankle injuries,
taking ankle arthroscopy/incision as the standard, the sensitivity and diagnostic value of MRI examination for ankle sports injury
were analyzed statistically. The result shows that 6 cases of ankle fracture were correctly diagnosed by MRI, and the diagnostic
sensitivity for bone marrow contusion and edema was 100%. Among the 19 cases of clinically diagnosed ankle ligament injury,
16 cases were diagnosed by MRI, and the overall sensitivity was 84%. Of the 8 cases of calcaneofibular ligament injury, 6 cases
were correctly diagnosed by MRI, with a sensitivity of 75%. Conclusion. 3.0 T MRI examination has high sensitivity for
ligament, tendon, and cartilage injury, which can well show ankle joint injury and provide an objective basis for early clinical
treatment and rehabilitation.

1. Introduction

It is the obligatory responsibility and obligation of schools
and society to create a safe campus physical education
environment, strengthen the safety management of the
campus body and teaching environment, and carry out
campus sports safety education activities for teachers and
students [1]. At present, the country is paying more and
more attention to sports, and the variety of campus sports
activities has also increased; students also like sports more
and love sports; physical education is playing an increas-
ingly important role in quality education; lack of certain
sports hygiene knowledge, sports safety knowledge, and
emergency measures after sports injuries often cause
unnecessary pain after injury. In physical education, sports
injury accidents occur from time to time, which not only
directly damages the physical and mental health of stu-
dents but also contradicts the purpose of “health first” in
physical education. And one of the biggest obstacles for
students to carry out sports practice is the occurrence of
sports injuries in campus sports teaching activities.

Sports injury is a difficult problem that needs to be faced
in physical education; this phenomenon has seriously

affected the normal progress of physical education; the
occurrence of sports injuries in physical education activities
has caused students to be physically and mentally injured to
varying degrees, adding a heavy burden. It directly affects
students’ learning and life [2]. As the organizer of physical
education, physical education teachers should consider all
aspects; it is very important to take the initiative to prevent
the occurrence of sports injuries and to deal with them
promptly and correctly. The occurrence of sports injuries
is not scary; its serious impact is that it is difficult to recover
from the impact on the students themselves, and later, sports
injuries may leave a shadow on the students’ minds, so that
students are afraid of physical education classes and are tired
of physical education classes.

2. Literature Review

Asselin et al. found that the clinical diagnostic accuracy of
the drawer test was the lowest among the three tests in 85
patients with anterior cruciate ligament injury; nevertheless,
the drawer test is still widely used in clinical practice because
of its simple implementation application [3]. Prasanna et al.
combined mechanical testing with a noncontact full-field
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strain measurement system and quantified the surface strain
distribution of the anterolateral collateral ligament and the
functional movement of the knee joint; it is of great signifi-
cance to study the rupture mechanism of the anterolateral
collateral ligament [4]. Vidhya et al. reconstructed the
three-dimensional anatomical structure of the hip joint by
CT and found that the center of the femoral ball head of
DDH patients was more anterior, superior, and lateral than
normal people, which provided an anatomical reference for
the treatment and classification of DDH patients [5]. By
comparing the preoperative and postoperative CT images
of DDH patients, Weiss et al. found that the preoperative
hip anatomical parameters could predict the postoperative
hip anteversion angle, which provided a reference for the
formulation of the surgical plan [6]. CT also has its limita-
tions. It has poor imaging effects on soft tissues such as car-
tilage, ligaments, and muscles; therefore, when using CT for
joint function evaluation, it is generally only from the per-
spective of bone.

MRI is also a tomography technology (Figure 1); its
principle is through the application of high-intensity mag-
netic field and radio frequency field, using atomic nuclear
magnetic resonance (NMR) to scan specific parts of the
human body; compared with CT technology, MRI has no
ionizing radiation and is harmless to human tissues and
organs, and MRI technology can image different human tis-
sues in a targeted manner by setting different imaging
parameters and can clearly image soft tissues, providing
more abundant joint anatomy than CT for orthopedic infor-
mation. Clement et al. collected MRI image data of knee
joint of 180 patients with anterior cruciate ligament injury;
by measuring the position of the anterior cruciate ligament
on the femur and tibia in three-dimensional MRI images,
it was found that the insertion point of the anterior cruciate
ligament on the femur location is a susceptibility factor for
its noncontact injury [7]. This study well demonstrates the
advantages of MRI in imaging joint anatomy; excellent spa-
tial resolution and clear ligament imaging are the prerequi-
sites for this study; compared with CT, MRI has great
advantages in both areas. Nielsen et al. quantified the T2
relaxation time of knee articular cartilage using T2-
mapping sequence, a quantitative MRI technique, which
found that OA patients had higher T2 relaxation time of
articular cartilage compared to healthy individuals and
found that T2 mapping can distinguish OA of different
severity, indicating that this technology can reflect the level
of knee cartilage degeneration [8]. Toomey et al. used gly-
cosaminoglycan chemical exchange saturation transfer (gag-
CEST) imaging technique to measure a total of 96 lumbar
intervertebral discs in 24 volunteers; the gagCEST signal
was found to be higher in degenerated discs, indicating that
this technique can quantify disc degeneration [9]. Different
quantitative MRI techniques have different sensitivities to
the biochemical components of joint tissue, so different
quantitative MRI detection methods are often used for dif-
ferent diseases.

MRI has the advantage of the best soft tissue resolution
for complex soft tissue anatomy and can display image reso-
lution in multidirectional imaging and can simultaneously

display abnormal signal changes after bone marrow injury.
The author aims to provide an objective basis for the early
clinical treatment of ankle sports injury and its rehabilitation
and focuses on evaluating the diagnostic ability of MRI for
ankle injury in 28 cases.

3. Research Methods

3.1. General Information. A retrospective analysis of 28 hos-
pitalized cases of ankle injury from January 2018 to Decem-
ber 2021 in the department of orthopedics in a hospital was
done, all of which received ankle arthroscopy or/and
arthrotomy. Twenty-eight injured ankles had complete med-
ical records and preoperative MRI examination data; 19
were males and 9 were females (Figure 2), ranging in age
from 16 to 70 years old, with an average age of 42 years.
Clinical manifestations: all affected ankle joints have a clear
history of injury, manifested as ankle joint swelling, pain,
and limited mobility. Among them, 6 cases were sprained
while walking, and 22 cases were sports injuries (Figure 3);
17 cases were left ankle, and 11 cases were right ankle
(Figure 4), postinjury ankle pain, swelling, subcutaneous
ecchymosis, lameness, local tenderness, and positive ankle
inversion test [10]. The 28 injured ankle joints were rou-
tinely taken anterior and lateral ankle X-rays before opera-
tion; among them were 5 cases of medial malleolus or/and
lateral malleolus fractures, 1 case of posterior triangular
bone avulsion, and 2 cases of inferior tibia and fibula separa-
tion, and no abnormal bone structure was found in the
remaining patients. All patients underwent the first exami-
nation within 1 to 5 days after trauma. The interval between
MRI examination and ankle arthroscopy/incision was 1 to 9
days (mean, 4 days).

3.2. MRI Instruments, Examination Methods, and Scanning
Sequences. A Siemens 3.0T Verio superconducting magnetic
resonance imager was used. Use flexible FLEX surface coils.
Scan the ankle on the injured side of the patient. Take the
supine position and adopt the foot advanced method. The
lower limbs on both sides are straight, the affected foot is
in a natural relaxed position (usually, the ankle joint is
planted flexed 20° and slightly supinated), and the inspection
site should be fixed to avoid internal and external rotation of
the affected foot as much as possible [11]. The conventional
scanning sequences are PD + Tse + Fs, TR/TE is 2650/31;
T1-Tse, TR/TE is 750/16. Scanning orientations include (1)
transverse axis scan: parallel to the top of the talus, from
the lower tibiofibular syndesmosis to the lower edge of the
calcaneus; (2) coronal scan: take the transverse axis as the
orientation and perform coronal scan from the front of the
anterior navicular bone to the posterior edge of the heel in
a plane parallel to the line connecting the inner and outer
malleolus; (3) sagittal scan: take the transverse axis as the
orientation and scan from the edge of the medial malleolus
(or lateral malleolus) to the edge of the lateral malleolus
(or medial malleolus) perpendicular to the plane connecting
the inner and outer malleolus; the scanning field of view
(FOV) of the above sequence is 210mm, the layer thickness
is 3-4mm, and the matrix is 256 × 240.
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3.3. Ankle Arthroscopy/Arthrotomy. Orthopedic surgeons
employed standard ankle arthroscopy techniques/arthrot-
omy and detailed documentation.

3.4. Statistical Analysis. MRI findings were compared with
ankle arthroscopy technique/incision surgery, and the four-
table data X2 test was used; the consistency between the
findings of MRI and the findings of ankle arthroscopy/inci-
sion was analyzed, and P < 0:05 was considered statistically
significant.

The mathematical definition formula for the correlation
analysis of factors using the chi-square test is shown in

χ2 = 〠
r

i=1
〠
c

j=1

f 0ij − f eij
� �2

f eij
: ð1Þ

In the formula, r is the number of rows in the contin-
gency table; c is the number of columns in the contingency
table; f 0ij is the observed frequency; f eij is the expected
frequency.

The formula for calculating the expected frequency of f e

is as follows:

f e =
RT
n

∗
CT
n

∗ n =
RT ∗ CT

n
: ð2Þ

In the formula, RT is the sum of the observation fre-
quency of the row; CT is the sum of the observation fre-
quency of the column.

By deriving the chi-square statistic from the above for-
mula, it can be seen that if the expected frequency and the
observed frequency are the same, the chi-square statistic is
the smallest, which is 0; it can be inferred that these two var-
iables are completely independent and have no correlation.
The greater the difference between the expected frequency
and the observed frequency, the greater the chi-square statis-
tic that can be obtained, and the higher the degree of corre-
lation [12].

4. Analysis of Results

4.1. MRI Diagnosis of Ankle Fracture and Bone Contusion.
Of all 28 ankle arthroscopy/otomies, a positive diagnosis
was made for 6 fractures. A total of 6 fractures were found
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by MRI, with a sensitivity of 100% and a 95% CI of 54.07%
to 100.00%, as shown in Table 1, fracture line or bone frag-
ment displacement, and showed bone marrow contusion
and edema associated with the fracture; MR showed patchy
long T1 and long T2 signals in the bone marrow, and fat-
suppressed sequences showed high signal.

4.2. MRI Diagnosis of Ankle Ligament Injury. In this group
of 28 cases of ankle arthroscopy or/and arthrotomy, there
were 19 cases of ankle ligament injury. Among them, there
were 16 cases of lateral collateral ligament injury, includ-
ing 8 cases of simple rupture of the anterior talofibular lig-
ament, 5 cases of simultaneous rupture of the anterior
talofibular ligament and calcaneofibular ligament, and 3
cases of simple rupture of the calcaneofibular ligament,
with 1 case of medial deltoid ligament injury, 1 case of
simple rupture of anterior tibiofibular ligament, and 1 case
of rupture of anterior tibiofibular ligament combined with
deltoid ligament injury (see Table 2). MRI correctly diag-
nosed 16 cases with a sensitivity of 84% and a 95% CI
of 60.42% to 96.62% (Table 3). The MR manifestations
of ligament injury are mainly partial or complete disconti-
nuity of the ligament, thickening, shrinking, abnormal sig-
nal, and widening of the joint space; 1 case was missed,
which was avulsion of the anterior talofibular ligament
without obvious displacement. Among the 8 cases of calca-
neofibular ligament rupture, 6 cases were correctly diag-
nosed by MRI with a sensitivity of 75%, and 2 cases
were misdiagnosed as normal. In 1 case, the calcaneofibu-
lar ligament was normal and MRI suggested a suspicious
tear. No posterior talofibular ligament injury was found
in this group of patients. Statistical analysis showed that
the difference between the two was not statistically signif-
icant, and the MRI findings were in good agreement with
ankle arthroscopy techniques/incision surgery [13].

4.3. MRI Diagnosis of Tendon Injury. Tendon injury was rare
in this group of cases; in 2 cases of Achilles tendon rupture,
MRI correctly showed the continuity of the tendon; in 4
cases of tendon tenosynovitis, MRI showed effusion in the
tendon sheath.

4.4. Cartilage Damage. Arthroscopic and MRI diagnoses
were consistent in 3 cases, joint effusion in 10 cases; MRI
showed muscle and soft tissue contusion in 17 cases.

4.5. Discussion. The ankle joint is one of the major joints of
the lower extremity, and sports injuries are very common,
mostly caused by excessive force during running and jump-
ing, improper landing posture, or uneven ground; most
fracture-dislocation lesions can be initially diagnosed, and
occult fractures can be further diagnosed by CT spiral scan
multiplanar reconstruction. However, for soft tissue trauma
and cartilage trauma, ordinary X-ray and CT scans cannot
provide sufficient diagnostic information. If the diagnosis
of these injuries is ignored in clinical practice and treatment
is not given in time, it is easy to cause persistent joint pain or
joint instability [14]. Therefore, in order to carry out an
early, accurate, and comprehensive evaluation of ankle
sports injuries, in addition to plain X-ray films, it is neces-

sary to use MRI technology with comprehensive evaluation
advantages [15]. Due to its inherent advantages of multipa-
rameter, multidirectional, and the best soft tissue resolution,
MRI can clearly display fractures, bone contusions, and joint
attachment structure damage at the same time, which can
play a good supplementary role to ordinary X-rays in dam-
age evaluation.

The results of this study show that MRI has 100% sensi-
tivity for the diagnosis of fracture injury and bone contusion
and bone marrow edema, as well as the assessment of frac-
ture and dislocation. The T2-weighted fat-suppressing
sequence of MRI cannot detect the large-scale patchy long
T2 signal of bone contusion and edema, which cannot be
found in X-ray plain film and arthroscopy/incision. Its high
sensitivity is because MRI technology can accurately reflect a
series of pathological changes such as bone marrow edema
after bone injury and intraosseous hemorrhage after micro-
fracture and show corresponding abnormal signals and can
obtain timely and comprehensive diagnosis of lesions. Bone
contusion is a concept put forward after MRI is applied to
clinical bone and joint examination, edema, hemorrhage of
phalanx trabecular, and even tiny fracture of trabecular
bone. It is the common main cause of pain after bone and
joint injury, and sometimes, it may be the only cause. The
diagnosis through MRI can avoid unnecessary or invasive
examinations, guide the injured person to rest and recover
in time, and promote the recovery of bone contusion, so as
to avoid excessive weight-bearing which further collapses
the already weak trabecular bone, the formation of compres-
sion fractures or cartilage degeneration, and other sequela
changes. For patients with severe clinical symptoms and no
abnormality in plain X-rays or only suspicious fractures, fur-
ther MRI examinations play an important role [16].

MRI also has high sensitivity for the diagnosis of liga-
ment injury. The sensitivity of this study was 84% based
on the number of ligament injuries. MRI diagnosis of ankle
ligament injury criteria: (1) ligament continuity is inter-
rupted; (2) ligament shape is wavy or curved; or ligament
contour disappears [17]. Satisfying two diagnostic criteria
at the same time can make the diagnosis more accurate.
Since ankle sprains are mostly varus and internal rotation
injuries, usually the lateral collateral ligament is more
involved in ankle sports injuries, including three lateral col-
lateral ligaments, the anterior talofibular ligament, the calca-
neofibular ligament, and the posterior talofibular ligament. It
is easier to diagnose the injury of the anterior talofibular lig-
ament by observing the multidirectional and multiparameter
imaging of MRI, but it is relatively difficult to diagnose the
injury of the calcaneofibular ligament; analysis of the reasons
considers that under the conventional scanning method, the

Table 1: 28 cases of ankle MRI diagnosis of ankle fractures (n).

MR
Operation

Total
+ −

+ 6 0 6

− 0 22 22

Total 6 22 28
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anterior talofibular ligament can be displayed completely on
the single-layer transverse axial image and can also be dis-
played on the coronal image, and it is easy to observe part
or all of its continuity interruption, thickness changes, and
signal abnormalities. The calcaneofibular ligament, whether
on the transverse axial image or the coronal image, is
completely displayed on the single-layer image and intermit-
tently displayed on several consecutive layers. In this way,
MRI is often difficult to accurately determine whether the
continuity of the calcaneofibular ligament is intact, and the
main signs of judging the injury are decreased calcaneofibu-
lar ligament tension and increased ligament signal swelling
on T2WI, resulting in a decline in diagnostic ability [18].
Usually, ankle varus injury results in rupture of the anterior
talofibular ligament or/and calcaneofibular ligament, of
which the anterior talofibular ligament alone is the most
ruptured. The second is the simultaneous rupture of the
anterior talofibular ligament and the calcaneofibular liga-
ment, while the posterior talofibular ligament is rarely dam-
aged. In 3.0T MRI thin-layer 3D scanning, especially
isotropic high-resolution 3D scanning, high-quality images
along the calcaneofibular ligament can be obtained. At the
same time, the MRI technique is used to display these liga-
ments at the best angle. The scanning method is taken in
the supine natural position, and the 20° oblique section to
the head side can better observe the anterior talofibular liga-
ment. Observe the calcaneofibular ligament in a 15° oblique
section on the side of the foot, or adjust the inclination angle
to the direction of 25° on the side of the foot; most of them
can show that the basic requirements for diagnosis are met;
the injury of the posterior talofibular ligament can be
observed in conventional coronal scanning [19].

In this group of 28 cases of ankle injury, 6 cases of ten-
don injury, MRI showed abnormal morphology and signal

to make a definite diagnosis. MRI technology has the best
soft tissue resolution and multiparameter and multidirec-
tional imaging capabilities, which provide it with irreplace-
able advantages. At present, MRI is considered to be the
best diagnostic method for ankle tendon injury. Although
there are many tendons around the ankle joint and their
course is more complicated, through a comprehensive anal-
ysis, pay attention to the following two normal conditions:
(1) there may be a small amount of effusion in the normal
tendon sheath, especially in the flexor tendon sheath; (2)
when the calf tendon is transferred to the sole of the foot
through the medial and lateral malleolus, the “magic angle
phenomenon” is often seen, that is, the signal of the tendon
is increased on the short TE image (TE ≤ 20ms), but the sig-
nal of the tendon on the long TE image is normal. Tendon
injuries can be easily diagnosed. MRI for the diagnosis and
grading of ankle talar osteochondral injury is an effective
and noninvasive evaluation method. The diagnostic sensitiv-
ity of talar osteochondral injury in this group was high
(75%) [20].

5. Conclusion

MRI technology has the advantages of multiparameter, mul-
tidirectional, and high soft tissue resolution and can sensi-
tively reflect the abnormal signal changes of bone cortex,
bone marrow, ligament, tendon, articular surface osteochon-
dral, etc. during ankle injury. It has extremely high sensitiv-
ity to the common fractures of the ankle joint, bone marrow
damage, ligament, tendon, and cartilage damage; it provides
a more “direct” and clear diagnostic basis for clinical diagno-
sis, which cannot be compared and replaced by other imag-
ing methods. But at the same time, there are also some
shortcomings; the optimization of ankle MRI examination
imaging scanning technology plays a key role in the diagno-
sis of ligament injury, which cannot be recognized by most
scanning staff; at the same time, due to the relatively short
application time of imaging technology compared with other
imaging technologies and the complexity of imaging image
display, clinicians generally have limited reading and under-
standing. Relying on the combination and communication
of imaging and clinical, more promotion and interpretation
of image information, so clinicians can better grasp and
apply it to guide the choice of clinical treatment. It is
believed that MRI technology, as a noninvasive, painless,
and nonradiative damage examination method, will have
more and more broad application prospects in ankle injury.
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Table 2: 19 cases of ankle ligament injury (n).

Damage Number

Lateral collateral ligament injury 16

Simple anterior talofibular ligament rupture 8

Anterior talofibular ligament and calcaneofibular
ligament rupture at the same time

5

Simple calcaneal ligament rupture 3

Medial deltoid ligament injury 1

Simple anterior tibiofibular ligament rupture 1

Rupture of anterior tibiofibular ligament combined with
deltoid ligament injury

1

Table 3: Comparison of 28 cases of ankle joint MRI diagnosis and
ankle arthroscopy/incision (n).

MR
Operation

Total
+ −

+ 16 1 17

− 3 8 11

Total 19 9 28
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In order to explore the postoperative nursing effect and functional rehabilitation of rotator cuff repair under ultrasound diagnosis,
a method of nursing and rehabilitation functional training for athletes’ wrist injury under the assistance of microscopic B-
ultrasound was proposed. This study retrospectively analyzed the therapeutic effect of tendon anastomosis in 237 patients with
wrist tendon injury, adopted nursing measures such as health education and functional exercise, and observed its clinical effect.
The results showed that after 3-6 months of follow-up, all patients had satisfactory recovery of tendon function. Of these, 132
patients recovered well. 84 patients recovered well. The excellent and good rate of patients was 91%. Ultrasound diagnosis of
rotator cuff repair combined with functional exercise promotes good recovery of shoulder joint function in patients.

1. Introduction

B-ultrasound is a commonly used medical equipment in
hospitals. It utilizes the characteristics of ultrasonic wave,
such as excellent directivity, strong penetration ability, and
obvious reflection characteristics. According to the basic sit-
uation of the recovery of ultrasonic signal, it completes ultra-
sonic imaging by using the recovery part of acoustic signal.
Hospital B-ultrasound can complete the diagnosis and
observation of diseases, providing a basis for pathological
diagnosis and treatment. And it has the characteristics of
simple, painless diagnosis, low diagnosis cost, and high
acceptance by patients [1].

Wrist joint is one of the joints with the most complex
structure and the most frequent movement in the human
body, which is also an organ necessary for people to com-
plete daily work. The wrist joint is mainly composed of the
distal ulnar and radial bones, eight carpal bones, and the
proximal end of the 1st to 5th metacarpal bones. The com-
plex motion is usually accomplished by the cooperation of
the ulnar deflection force, the dorsiflexion force, and the
rotation force. The three forces affect each other and easily
cause the injury of bone, cartilage, and soft tissue. Therefore,
wrist injuries are mostly mixed injuries, often multiple wrist

fractures, joint dislocation, and soft tissue edema. Wrist joint
injury is a common and frequently occurring clinical disease.
If it cannot be treated timely and accurately, it is easy to lead
to wrist joint function and activity disorders. Therefore,
accurate diagnosis of wrist joint injury is particularly impor-
tant. Imaging examination plays an important role in wrist
joint injury and is the most important auxiliary diagnosis
method, which can provide clinicians with clear and intui-
tive image information and provide reliable basis for subse-
quent clinical treatment plan. X-ray is the preferred clinical
method in the imaging examination of wrist joint injury,
but its two-dimensional image has some limitations in the
imaging diagnosis, which is prone to misdiagnosis and
missed diagnosis. In recent years, multislice spiral CT
(MSCT) and nuclear magnetic resonance (MRI) techniques
have been widely used to improve the accuracy of wrist
injury imaging diagnosis. With the improvement of ultra-
sound technology and the improvement of sensitivity, the
application of ultrasound in wrist joint injury has been fur-
ther expanded [2].

X-ray has the advantages of simple operation and low
price, which is widely used in the diagnosis of tumors and
bone and joint injuries. It can clearly display fracture and
joint dislocation, which has always been the preferred
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imaging examination method for wrist joint injuries.
Patients with wrist trauma are routinely diagnosed by X-
ray anteropostery and lateral radiography. Changes in the
morphology of some wrist joints on radiographs suggest
abnormalities in the wrist joint. For example, there are
“three arcs” in the wrist joint, namely, the two arcs on the
far and far sides of the scaphoid bone, lunate bone, and del-
toid bone and the arc on the proximal articular surface of the
head and scaphoid bone on the orthographic film. Changes
in any one of the arcs indicate joint abnormalities. The width
of the wrist joint space is basically the same, 1~ 2mm. If the
joint space narrowed or even disappeared, indicating the
possibility of dislocation. The lunate bone is located in the
middle of the articular surface of the distal radius on the lat-
eral radiographs and is basically quadrilateral on the antero-
posteric radiographs. If the shape and position of the lunate
bone change significantly, it suggests the occurrence of
lunate bone dislocation. On lateral wrist radiographs, lunate
bone, skull, and radial longitudinal axis should be basically
in a straight line, and severe deviation would be considered
as dislocation [3]. The change of “triangle shadow” has
important diagnostic value for most carpal dislocation. The
determination of “tear drop angle” on X-ray lateral film is
instructive to the determination of step and fissure of artic-
ular surface. It is important to remember that the measure-
ment of length and width is helpful to analyze the changes
and damage degree of radial sigmoid notch. Parameters such
as the width of the distal radius are helpful for diagnosing
the degree of articular surface injury and wrist instability.
Dorsal deltoid fractures can be diagnosed by clinical mani-
festations combined with lateral wrist radiographs. “Terry-
Thomas sign” and “overflow cup sign” are helpful for the
early and late diagnosis of perilunate dislocation, respec-
tively. The anatomical structure of wrist joint is complex,
the shape of carpal bone is diverse, and the injury situation
is also complex and diverse. In addition to fracture or frac-
ture accompanied by dislocation, there can be structural dis-
order and deformity. If accompanied by soft tissue swelling,
bleeding gauze wrapping, etc., it will form interference to the
examination. There are still many deficiencies in the diagno-
sis of wrist joint injury by X-ray plain film. For complex
fractures or multiple fractures, many hidden fractures and
microfractures are often missed and misdiagnosed due to
overlapping. Although X-ray is the first choice in clinical
examination of ulna impingent syndrome, it cannot accu-
rately diagnose the patients with early ulna impingent syn-
drome. X-ray has low sensitivity in the diagnosis of lunate
dislocation and perilunate dislocation, which is easy to be
missed and misdiagnosed. The probability of missed diagno-
sis and misdiagnosis is also high for dorsal fracture of the
wrist triangle bone. Patients with wrist trauma are usually
in passive position. And it is often difficult to take the stan-
dard projection position due to pain, which leads to carpal
bone overlap and deformation, affecting the accuracy of
diagnosis. In the case of wrist plaster external fixation, accu-
rate diagnosis is more difficult [4].

Ultrasonic examination, which is widely used in tumor,
cardiovascular, oral, and other diseases, has the advantages
of safety, speediness, no radiation, and so on. With the

improvement of ultrasonic technology, its sensitivity has
been continuously improved, further expanding the applica-
tion of ultrasonic examination in wrist joint injury and
reducing the dependence of wrist joint lesions on CT and
MRI. As shown in Figure 1, the Ultrasound Institute and
the Radiological Society recommend the use of a broadband,
high-resolution ultrasound probe for wrist examination due
to the relatively shallow position of the wrist. This probe can
obtain better images, which is helpful for doctors to observe
wrist joint injury. Ultrasound examination of wrist joint
injury can not only be used to evaluate the traumatic injured
muscles, tendons, ligaments, and peripheral nerves but also
clearly display joint effusion [5]. The use of 3D ultrasound
provides more images of normal and abnormal tissues than
conventional two-dimensional ultrasound, allowing for
more evaluation of damage. Ultrasound can clearly show
the adjacent situation of the tissues such as blood vessels
and nerves around the wrist and some soft tissue lesions
such as tendinitis, tenosynovitis, bursitis, tenosynovitis, gan-
glion cyst, joint effusion, nerve compression, and injury. The
diagnosis of injury tenosynovitis is convenient and fast.
High-frequency ultrasound can accurately display and diag-
nose TFCC injury and bone erosion in patients with early
and active rheumatoid arthritis (RA), which can be applied
to the diagnosis and follow-up of RA. Combined with angi-
ography, it can also conduct qualitative and semiquantitative
analysis of RA synovial blood perfusion [6].

However, the penetration of ultrasound is weak, and the
anatomical structure of the carpal bone cannot be
completely and clearly displayed by ultrasound examination.
In addition, the compression of the ultrasonic probe will
cause discomfort in patients with wrist trauma, etc., and
there are still some limitations in the examination of wrist
injury.

To sum up, different imaging examination methods have
their own advantages and disadvantages in wrist joint injury.
If a single examination is used for analysis and diagnosis,
missed diagnosis and misdiagnosis may often occur.

2. Literature Review

Sagar et al. proposed the theory of wave-particle duality,
believing that the motion of electrons is similar to the prop-
agation of visible light [7]. Taa et al. proposed the motion
theory of electron in magnetic field and pointed out that
the magnetic field with axial symmetry has the effect of
deflection and focusing on electron beam [8]. The discovery
of wave-particle duality theory and magnetic focusing theory
provides important theoretical guidance for the invention of
electron microscope. Using electron beam instead of visible
light as illumination source can greatly improve the geomet-
ric resolution and effective magnification of electron micro-
scope, which is an important basis for the existence of
electron microscope. Ashkenazi et al. confirmed the possibil-
ity of electronic imaging for the first time and obtained an
electronic image of copper net magnified 12 times [9]. Sub-
sequently, with the joint efforts of El-Rosasy and Ayoub,
transmission electron microscopy of commodities was
developed and gradually popularized [10]. The resolution
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of Elmiskop I transmission electron microscope developed
by Mc et al. was better than 1nm [11]. Chi et al. first pro-
posed the principle and design idea of scanning electron
microscopy [12]. On the basis of the secondary electron
detector designed and improved by Mlha et al., the first
practical scanning electron microscope was specially devel-
oped for the Canadian Pulp and Paper Research Institute,
which made a great contribution to the development of
modern scanning electron microscopy and was in the
National Science Museum of Canada [13]. Ncha et al. made
the first commercial scanning electron microscope of model
Mark I [14]. The secondary electron detector (ET-D)
improved and perfected by Chen et al. had also become a
necessary secondary electron detector for all current scan-
ning electron microscopy [15]. At the end of 1980s, Lotzien
et al. successfully developed the environmental scanning
electron microscope and began to sell them [16].

Improving the image quality and resolution of electron
microscope was the direction of continuous efforts of scien-
tists and electron microscope engineers all over the world. In
terms of electron emission sources, tungsten filament cath-
ode had gradually developed to lanthanum hexaboride cath-
ode and then to high resolution field emission cathode. Field
emission cathodes could be divided into cold field and hot
field, respectively. The electron energy divergence of the cold
field emission cathode was smaller, and the current density
was larger. Although the electron energy divergence of the
hot field emission cathode was slightly larger than that of
the cold field and the current density was slightly smaller
than that of the cold field, the total emission current of the
hot field emission cathode was larger, the stability was better,
and the anti-interference ability was stronger. In the elec-
tronic imaging technology, Americans invented the eight
pole astigmatism device and then gradually invented the
spherical aberration correction device, monochromator,
and other parts which helped to improve the resolution of
the image. In terms of image recording media, the tradi-

tional photosensitive film mode had been replaced by the
CDD camera mode, and more advanced CMOS cameras
had been gradually popularized and used [17]. With the
continuous development and deepening of these new tech-
nologies, the current highest resolution of transmission elec-
tron microscopy and scanning electron microscopy had
reached the high level of 0.07 nm and 0.4 nm, respec-
tively [18].

In addition, energy dispersive spectrometer, spectro-
graph, EBSD, FIB, freezing technology, and 3D reconstruc-
tion technology have also developed rapidly in recent
decades [19]. The combination and integration of these
techniques with the electron microscope greatly enhance
the detection function and analytical ability of the electron
microscope.

3. Methods

3.1. Surgical Methods. In previous literature, brachial plexus
block anesthesia was performed with the patient in supine
position. The shoulder joint was placed on the side table
with the extension 90°. The index finger, middle finger,
and ring finger were put into the traction finger sleeve. Trac-
tion tower was used to tract the radial fracture end longitu-
dinally. After the C-arm perspective was satisfying, the
fracture end was fixed by a 1.5mm Kirschner wire at the sty-
loid process of the radius, and the finger sleeve was removed
from the traction tower. The forearm was horizontally posi-
tioned. The skin and fascia were longitudinally cut between
the flexor carpi radialis tendon and radial artery. The ante-
rior rotator muscle was cut from the radial insertion to
expose the extra-articular fracture. If the traction reduction
was not satisfactory, the Kirschner wire could be withdrawn
to the distal side of the fracture, and the finger press could be
used to continue the Kirschner wire after the reduction was
satisfactory [20]. The plate was placed close to the volar side
of the radius. After the adjustment of the lower C-arm was
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Figure 1: Athlete’s wrist injury assisted by B-ultrasound.
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satisfied, the plate was fixed with ordinary compression
screws through the sliding hole to make it close to the radius,
and then the locking screws on the lower part of the ordi-
nary nail were inserted. Again, the traction finger sleeve
was hung on the traction tower for traction, and the traction
force was 5-7 kg. It approached on 3/4 and 4/5 of the dorsal
side of the wrist joint, each about 0.3 cm long. And the
arthroscope and plane were inserted to attract the blood sta-
sis in the joint and make the field of vision clear [21]. The
radial articular surface and surrounding ligaments were
observed. Kirschner wire and probe hook were used to pry
the joint fracture block to make it smooth. The joint space
was less than 1.0mm, and the joint step was less than
1.0mm. Kirschner wire was used to fix temporarily. After
C-arm fluoroscopic reduction was satisfactory, the plate dis-
tal screw was placed. Arthroscopy was used to assist to
observe whether the screw entered the articular cavity and
whether the length of the screw penetrated out of the dorsal
bone cortex. The traction device was removed, the wound
was rinsed, the radial edge of the anterior muscle was
sutured, and the subcutaneous and skin were sutured. Poste-
rior external fixation was assisted for C3 distal radial frac-
tures. And antirotation flexion and extension bracing was
assisted for C1 and C2 distal radial fractures complicated
with TFCC injury.

3.2. Nursing Methods

3.2.1. Postoperative Day Care. Postures care were taken
immediately after patients entered the ward after surgery.
The affected limb was placed on a 30° elevation pad to
ensure that the wrist was about 10.0 cm higher than the heart
level. At the same time, psychological counseling was carried
out to eliminate patients’ tension. According to the surgical
records, the patients and their families were instructed about
the precautions for the affected limb, and the pamphlet Early
Rehabilitation Guide for Arthroscopic Treatment of Distal
Radius Fracture was issued. The injured wrist was wrapped
with a medical ice pack to help stop bleeding and detuma-
tion and prevent compartment syndrome. Anti-infective
and detumescent drugs were administered intrave-
nously [22].

3.2.2. 2~ 7 Days Postoperative Nursing. On the 2nd day after
surgery, patients could get out of bed and carried out reha-
bilitation training of shoulder, elbow, and finger, especially
the inflexible flexor tendon caused by the stimulation of sur-
gery and steel plate. Early finger flexion and extension train-
ing were beneficial to prevent tendon adhesion and joint
stiffness. The six-step method was used for training. Because
the flexor thumb tendon was located in the deepest layer and
the plate was the largest, the thumb could be used for oppo-
site finger and opposite palm training to the other four fin-
gers in the early stage. At the same time, thumb
dorsiflexion, adduction, and abduction training could be
conducted, with 30min each time and 6 times a day.

3.2.3. 7~ 14 Days Postoperative Nursing. On the 7th day after
surgery, early health equipment (grip ball, grip machine, fin-
ger extension and flexion trainer, etc.) could be assisted. Pas-

sive wrist flexion and extension training could be used for
non-C3 distal radius fractures, with passive flexion and
extension ranging from -10° to 10° at week 1 and passive
flexion and extension ranging from -20° to 20° at week 2.
Patients were encouraged to perform active wrist flexion
and extension training after passive flexion and extension.
Patients without TFCC injury could passively train prona-
tion and supination movements [23].

3.2.4. 3~6 Weeks Postoperative Nursing. Postoperative 3
weeks of wrist range of motion were -30°~30°, and postoper-
ative 4 weeks of wrist range of motion were -40°~40°. At the
same time, the strength training was strengthened. At this
time, auxiliary grip and pinch force training could be con-
ducted. Patients without TFCC injury could be passively
trained in pronation and supination. Five to six weeks after
the operation, patients could take active training, with the
forearm placed on the flat table and wrist joint located at
the table. And when the healthy hand assisted pulling the
affected wrist, flexion and extension training were conducted
at the same time [24].

3.2.5. 7~8 Weeks Postoperative Nursing. At the 7th week
after surgery, wrist weight-bearing drafting was started,
starting with 0.5 kg weight-bearing and progressing step by
step. At this time, the brace was removed for patients with
TFCC injury, and passive pronation and supination training
were conducted. Passive wrist flexion and extension and lat-
eral deflection training were performed. The activity limit
remained 10-20 s. The patient was instructed to carry out
fine motor coordination exercises, such as writing, typing
on the keyboard, and twisting bottle caps. At the 8th week
after surgery, muscle strength training and resistance train-
ing of wrist joint and forearm were mainly started. At this
time, flexion, extension, pronation, supination, and ulnar
deviation were trained with rubber strips with different elas-
tic forces [25].

4. Experiment Results and Discussions

In previous literature and general data, 237 patients with
hand tendon injury were selected, including 150 males and
87 females. The age ranged from 18 to 83 years, with an
average age of (41:6 ± 11:4) years. There were 180 cases of
cutting injury, 20 cases of smashing, 17 cases of rolling, 5
cases of fracture complication, and 15 cases of strangulation.
Of the 237 patients, 12 had edema, 5 had tendon adhesion, 2
had tendon rupture, and 2 had joint stiffness after surgery,
see Figures 2–5, Table 1.

The patients were followed up for 3-6 months. All the
237 patients had satisfactory recovery of tendon function.
132 patients had excellent recovery. 84 patients had good
recovery. 11 patients had moderate recovery. And 10
patients had poor recovery. The rate of excellent and good
treatment was 91%.

Hand is an important tool in daily life and work, which
plays an important role in life and work. With the develop-
ment of economy, people’s living standards have improved
significantly, and their expectation for treatment is
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increasing. For hand trauma patients, functional recovery of
the affected finger after operation is not only simple mor-
phological repair but more attention is paid to the effect of
functional modification. And the medical concept is also
changed from simple surgical treatment to rehabilitation
treatment. Postoperative nursing and functional exercise
guidance are particularly important after hand tendon
injury. Proper treatment can reduce complications such as
tendon adhesion and joint stiffness and maximize the main-
tenance of hand function.

To sum up, hand tendon injury nursing is a comprehen-
sive, systematic, and effective nursing method, which is
mainly through improving patients’ awareness of disease
knowledge to effectively improve the symptoms of patients
and promote the rehabilitation of patients ultimately.

5. Conclusion

In the research, a method of nursing and rehabilitation func-
tion training of athletes’ wrist joint injury assisted by micro-
scope B-ultrasound was proposed. The method was as
follows. Brachial plexus block anesthesia was performed
with the patient in supine position. The shoulder joint was
placed on the side table with the extension 90°. The index
finger, middle finger, and ring finger were put into the trac-
tion finger sleeve. Traction tower was used to tract the radial
fracture end longitudinally. After the C-arm perspective was
satisfying, the fracture end was fixed by a 1.5mm Kirschner
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Figure 2: Comparison of minimum indexes of lung function in the
control group.
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Figure 3: Comparison of maximum indexes of lung function in the
control group.
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Figure 4: Comparison of minimum indexes of lung function in the
treatment group.
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Figure 5: Comparison of maximum indexes of lung function in the
treatment group.

Table 1: Comparison of average hospitalization expenses and days
in the hospital between the two groups (x ± s).

Group Cases
Hospitalization

expenses
Days in
hospital

The treatment group 119 4068:91 ± 746:32 11:12 ± 2:14
The control group 118 5176.39± 14:93 ± 3:21
t 4.92 3.09

P 0.001 0.003
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wire at the styloid process of the radius, and the finger sleeve
was removed from the traction tower. The nursing method
of nursing and rehabilitation measures was taken from the
beginning to the seventh or eighth week after surgery. The
patients were followed up for 3-6 months by retrospective
analysis and observation. All the 237 patients had satisfac-
tory recovery of tendon function. 132 patients had excellent
recovery. 84 patients had good recovery. 11 patients had
moderate recovery. And 10 patients had poor recovery.
The rate of excellent and good treatment was 91%. It proved
the effectiveness of the experience of nursing and rehabilita-
tion function of athletes’ wrist joint injury assisted by micro-
scope B-ultrasound. In the future, it is believed that more
and more cases of nursing and rehabilitation function exer-
cise of athletes’ wrist injury will be completed with the help
of microscope and B-ultrasound.

Data Availability

The data used to support the findings of this study are avail-
able from the corresponding author upon request.
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Objective. A deep learning algorithm was developed for automatic detection and localization of intracranial aneurysms in DSA,
and its clinical characteristics were analyzed, and targeted nursing measures were formulated. Methods. Using a retrospective
multicenter study method based on radiology reports, DSA images of aneurysms were randomly divided into 75 cases in the
training set, 20 cases in the internal test set, and 35 cases in the external test set. Using a computer-aided detection method
based on the three-dimensional U-Net (3D U-Net), after preprocessing DSA images, automatic segmentation of intracranial
blood vessels is performed to obtain regions of interest, and based on the segmentation results, physicians’ annotations are
introduced. The 3D U-Net network model is trained and adjusted, and the obtained model is used to automatically detect the
cerebral aneurysm area. Results. Fivefold cross-validation was used for the training set and the internal test set, and a
sensitivity of ð94:4 ± 1:1Þ% was obtained. Automatic detection of aneurysms was performed on the external test set, and the
average false positive rate was 0.86 FPs/case (false positives/case). The resulting sensitivity was 82.9%. The classification
comparison of external test sets showed that the sensitivity of the method for detecting aneurysms with sizes of
5.00~<10.00mm and ≥10.00mm (88.2% and 100.0%) was higher than that for aneurysms with sizes of <3.00mm and
3.00~<5.00mm (50.0% and 72.7%). The sensitivity of patients aged 50-60 years and >60 years (90.0% and 87.5%) was higher
than that of patients aged <50 years (66.7%), and there was little difference between different genders (84.6% in males and
81.8% in females). Conclusion. The deep learning algorithm has high diagnostic performance in detecting intracranial
aneurysms, which is verified by external datasets.

1. Introduction

An intracranial aneurysm (IA) is a tumor-like dilation
caused by abnormal local cerebrovascular changes and is a
relatively common cerebrovascular disease, with an inci-
dence of about 3%~5% in the general population [1]. Most
(about 90%) patients with unruptured intracranial aneu-
rysms (UIAs) usually have no obvious clinical manifesta-
tions, and only about 10% of patients will have special
manifestations such as headaches and unilateral facial
numbness (an aneurysm that affects an adjacent nerve or
brain structure) [2]. Rupture of IAs is the main cause of non-
traumatic subarachnoid hemorrhage (SAH), with an annual
incidence of about 1% [3, 4] but high mortality and disability

rates [5–7]. About 12% of patients are diagnosed before
treatment. They have died, and there is still a 40% mortality
rate within one month after treatment. About 30% of
patients will be left with neurological dysfunction, and only
a small number of patients have a slightly better prognosis
[8, 9]. Early accurate detection is of great significance to
the clinical management and prognosis of patients with
intracranial aneurysms.

Medical imaging plays an increasingly important role in
the diagnosis and treatment of diseases and is an important
tool for doctors to carry out disease screening, clinical diag-
nosis, treatment guidance, and efficacy evaluation. In recent
years, with the development of medical imaging technology,
the detection rate of IAs is also increasing. Magnetic
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resonance angiography (MRA), computed tomography
angiography (CTA), and digital subtraction angiography
(DSA) are the common examination methods for IAs. At
this stage, the “gold standard” for the diagnosis of IAs is still
DSA, with a sensitivity of more than 95%, but the operation
is more complicated, the equipment and technical require-
ments are high, and it has disadvantages such as difficult
repetition, high price, invasiveness, and many complications.
Clinical application is limited. However, due to the different
shapes and sizes of IAs and the complex morphology of par-
ent arteries, the workload of routine physical examination
for rapid screening is large, and it is easy to miss diagnose
and misdiagnose simply by relying on manual reading.

Computer-aided diagnosis (CAD) is a branch of artificial
intelligence (AI) technology, which uses the machine learn-
ing algorithm to analyze and judge medical images. Deep
learning (DL) is currently the most promising machine
learning algorithm and a key technology to revolutionize
AI+ medical imaging (i.e., CAD). The DL method generally
refers to a deep segmentation network model based on con-
volutional neural networks (CNN), which can automatically
learn features layer by layer from a large number of input
data and complete classification and recognition tasks, form-
ing an end-to-end structure. It has strong robustness and
generalization ability. The CAD system based on DL has
great potential and clinical application value in improving
the accuracy of pathological diagnosis, reducing missed or
misdiagnosis, and reducing the workload of doctors. In this
study, a set of automatic detection methods for cerebral
aneurysms based on DSA technology was established. With
this method, doctors could obtain three-dimensional (3D)
sectional models of suspected aneurysm areas and intracra-
nial arteries for hemodynamic analysis after the input of cra-
nial DSA images. The core of the whole method is the use of
3D FCN, and the detection results can be obtained after the
input of images conforming to the standard of Digital Imag-
ing and Communications in Medicine (DICOM).

2. Materials and Methods

2.1. Research Object. The image data of 130 patients with
unruptured intracranial cystic aneurysms who underwent
routine physical examination or saw a doctor in our hospital
from January 2020 to December 2021 were selected. Accord-
ing to the ratio of the training set and internal test set of
about 4 : 1, the patients were randomly divided into three
groups: training set (75 cases), internal test set (20 cases),
and external test set (35 cases). The age of the patients in
the training set and internal test set was 28-86 years old,
and 37.5% were aged >60 years. Among them, the average
age of the training set patients was ð56 ± 11Þ years old, the
average age of male patients (24 cases) was ð56 ± 10Þ years
old, and the average age of female patients (51 cases) was
ð58 ± 13Þ years old. The average age of patients in the
internal test set was ð56 ± 10Þ years old, and the average
age of male patients (7 cases) was ð56 ± 10Þ years old. The
average age of female patients (13 cases) was ð56 ± 10Þ years.
Age > 60 years old accounted for 42%. Aneurysm sizes in the
training set and the internal test set ranged from 1.39mm to

21.00mm, and 38.5% of patients had aneurysm sizes < 5:00
mm. The training set had a total of 79 aneurysms (4 double
cases, 71 single cases), and the internal test set had a total of
26 aneurysms (4 double cases, 1 triple case, and 15 single
cases). Aneurysm sizes in the external test set ranged from
2.00 to 23.10mm, with 40% of patients having aneurysm
sizes < 5:00mm, with a total of 35 aneurysms (all single cases).
See Table 1. The training set and the internal test set were
marked by two radiologists with more than 5 years of experi-
ence, and the external test set was marked by two radiologists
with more than 3 years of experience, and the DSA results
were used as the gold standard.

2.2. Training Environment and Imaging Methods. The train-
ing environment used in this study is as follows: the central
processor is Intel Core i9-9900k, the memory is Nvidia
DDR4 2400MHz 32GB, the graphics card is Nvidia GeForce
RTX 2080 Ti, and the operating system is Microsoft Win-
dows 10 professional edition. In this environment, the train-
ing process of 200 iterations takes 16 hours, and when
detecting aneurysms, the average detection speed is 58 s/
case, including the output of blood vessel segmentation
results and the output of detection results. Whole cerebral
angiography images of all patients with the same parameters
were collected: GE Innova 4100 digital flat panel angiogra-
phy system and three-dimensional workstation. According
to the Seldinger method, the femoral artery was punctured,
and the internal carotid artery and vertebral artery under-
went angiography with a 5F angiography catheter, and the
frontal and lateral DSA examinations were performed to
obtain DSA images. Due to retrospective data analysis, all
cases with unclear images were excluded at enrollment.

2.3. Research Methods. First, the dataset is expanded, and the
training set is expanded to 600 cases, and the internal test set
is expanded to 160 cases by using flipping, discrete Gaussian
filtering, and histogram equalization filtering in turn. At the
same time, all the data were treated as isotropic and the
blank parts around the data were cut out.

The automatic aneurysm detection method designed in
this study is divided into 2 main steps: (1) automatic seg-
mentation of intracranial arteries and (2) aneurysm detec-
tion performed using an FCN-based method.

2.3.1. Cerebral Artery Segmentation. After the DICOM
image is preprocessed, nonlinear filtering is used to enhance
the grayscale range of blood vessels. The bounding box
method is used to automatically select seed points on the
surrounding surface of the skull, and through the area
growth of the adaptive threshold, the voxels of the skull
region can be obtained, and the skull can be automatically
removed. Since the voxels in the high-signal value area are
mainly blood vessels in the DSA image, binarization is per-
formed on the volume data after removing the skull, and
the connected domain statistics are performed on the binar-
ized data [10]. According to the size of the connected
domain, pick a seed point. The gray value distribution of
blood vessels in the DSA image data is similar to the Gauss-
ian distribution. Using the statistical results of the connected
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tribution, the gray distribution range of the blood vessel
region can be automatically determined, and the obtained
seed points and the range are used to determine the region.
Upon growth, the intracranial arterial vascular tree can be
obtained. A 3D reconstruction of the surface of the vessel
tree is performed, and the resulting vessel tree model can
be used for hemodynamic analysis.

2.3.2. Aneurysm Detection. An optimized 3D U-Net network
is used as the detection core [11]. The network is able to han-
dle 128 × 128 × 128 voxel data. When training the model, all
the data in the training set is first resampled to 128 × 128 ×
128, and the labeled area is inflated with uniform parameters.
There are two kinds of labels in the labeled area, namely, blood
vessels and aneurysms. The network training adopts the form
of online learning, the learning rate is 5e-2, and the optimiza-
tion method is adaptive moment estimation (Adam)+stochas-
tic gradient descent (SGD). The training is completed after
about 200 iterations and takes about 16 hours.

After the training of the network model is completed, the
model is used to detect aneurysms. The data of the test set is
firstly segmented, and then the segmented vessel tree is
detected. The model can give the probability value of aneu-
rysms for each voxel on the vessel tree and adopts the auto-
matic threshold selection method based on the hyperbolic
function to classify the detection results into two categories:
blood vessels and aneurysms. When displaying the detection
result, the center of all voxels of the aneurysm label is taken,
and the aneurysm existing in the spherical space with a certain
radius (the radius is consistent with the radius of the expan-
sion process) is marked as a prompt to the user. See Figure 1.

2.4. Observation Indicator. The Dice coefficient was used to
determine whether the marked area overlapped with the
aneurysm, and the overlapping and nonoverlapping areas
were counted. According to whether there is an aneurysm
in the marked area as the basis for evaluating the perfor-
mance of this method, the following two indicators are used:
(1) sensitivity: the ratio of the number of labeled areas cov-
ered to the total number of aneurysms actually existing
and (2) false positive rate: the ratio of the number of labeled
areas without aneurysms to the sample size.

2.5. Statistical Treatment. Microsoft Excel 2013 software was
applied. The normally distributed measurement data are
represented by �x ± s, and the count data are represented by
frequency (n) and percentage (%).

3. Results

In this study, the dataset is randomly divided into three sub-
sets: training set, internal test set, and external test set.
Among them, the external test set does not participate in
the training and parameter adjustment process at all.

This study used fivefold cross-validation on the training
set and internal test set with an average sensitivity of ð94:4
± 1:1Þ%. For the external test set, the detection sensitivity
of this method is 82.9%, and the false positive rate is 0.86
FPs/case (false positives/case). A classification comparison
of the external test set data showed that the sensitivity
(88.2% and 100.0%) of the method for detecting aneurysms
with a size of 5.00~<10.00mm and ≥10.00mm was higher
than that for aneurysms with a size of <3.00mm and
3.00~<5.00mm (50.0% and 72.7%). The detection sensitivity
of patients aged 50-60 years and >60 years (90.0% and
87.5%) was higher than that of patients aged <50 years
(66.7%). The difference in detection sensitivity between dif-
ferent genders (84.6% and 81.8% for males and females,
respectively) was small. See Table 2.

Among the 6 undetected aneurysms (false negatives) in
the external test set, there were 4 females and 2 males, aged
35-69 years, with aneurysm sizes ranging from 2.60 to
5.67mm. There were 30 false positive results: 17 cases were
found, 5 cases were 2 cases, and 1 case was 3 cases; the
remaining 12 cases had no false positive results.

4. Discussion

Intracranial aneurysms are cerebral hemangioma-like pro-
trusions caused by abnormal changes in local blood vessel
morphology. The etiology of aneurysms is still unclear. Con-
genital factors include the following: the wall thickness of the
cerebral artery is about 1/3 thinner than that of other parts
of the same diameter, and it lacks the support of surround-
ing tissues, so it bears a large blood flow, especially at the
bifurcation. Acquired factors include infection, trauma,
tumor, and atherosclerosis; most of them are congenital fac-
tors. The formation mechanism of intracranial aneurysms is
the stress damage of blood flow to the arterial wall. Due to
the change in blood flow, a part of the arterial wall protrudes
outward, forming a permanent local expansion. The magni-
tude of the stress is usually related to the velocity and angle
of the blood vessel. Intracranial aneurysm is classified as a
serious cerebrovascular disease due to its insidious onset,
complex pathogenesis, and critical onset [12].

DSA combines rotational angiography, DSA technology,
and computer three-dimensional image processing technol-
ogy. After secondary rotation DSA collects image data, it

Table 1: Aneurysm condition of the training set and inner and outer test sets.

Groups N Number of aneurysms (n)
Average aneurysm size

(�x ± s, mm)
Number of aneurysms (n)

<3.00mm 3.00~<5.00mm 5.00~<10.00mm >10.00mm

Training set 75 79 6:86 ± 4:23 9 23 30 17

Internal test set 20 26 6:30 ± 3:56 3 6 15 2

External test set 35 35 6:48 ± 4:00 2 11 17 5
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can observe and accurately measure lesions at any angle,
thereby reducing the number of angiography images. From
the aspect of morphology, clear observation is needed. The
relationship between the tumor body and the parent artery
and the diameter of the tumor diameter can be analyzed,
and the adjacent relationship with the surrounding blood
vessels and the blood circulation can be analyzed, the quality
of image acquisition and the safety of interventional diagno-
sis and treatment can be improved, and the corresponding
treatment can be performed after angiography [13].

All data in this study were DSA images collected with
uniform parameters from outpatients and routine physical
examinations. The age, gender, aneurysm location, and
aneurysm size of the subjects were randomly distributed.
By analyzing the results on the external test set, it can be
seen that in the detection method of this study, different
genders and different ages have little effect on the processing

performance, but the aneurysm size has a greater impact on
the processing performance. In this study, the sensitivity of
the method for detecting aneurysm samples with size ≥
10:00mm was 100.0% (including the internal test set and
external test set), and the sensitivity for detecting aneurysms
with size 5.00~<10.00mm was better than that for aneu-
rysms with size 3.00~<5.00mm. Therefore, considering the
detection performance of aneurysms of different sizes, the
detection ability of aneurysms with a size of ≥5mm is better
than that of aneurysms with a size of <5.0mm. The results
could not demonstrate the detection performance of this
method for aneurysms of this size. In terms of false positives,
the average false positive rate in this study was 0.86 FPs/case,
and the number of false positives in each case was 0-3.

The results of this study show that the detection method
is not sensitive to the age of the samples. The ability of these
methods to detect aneurysms in patients ≥ 50 years old is

Area of interest

Training set Internal test set External test set

Data amplification

FCN training

50% off cross validation

Aneurysm detection

Results visualization

3D-Unet model

3D-Unet model

Figure 1: Aneurysm detection procedure.

Table 2: External test set comparison of aneurysm detection methods (N = 35).

Clinical features N
Aneurysm detection methods

Detection sensitivity (%)
Manual marking+DSA (n) Automatic detection (n)

Gender
Male 13 13 11 84.6

Female 22 22 18 81.8

Age

<50 years old 9 9 6 66.7

50~60 years old 10 10 9 90.0

>60 years old 16 16 14 87.5

Aneurysm size

<3.00mm 2 2 1 50.0

3.00~<5.00mm 11 11 8 72.7

5.00mm~<10.00mm 17 17 15 88.2

≥10.00mm 5 5 5 100.0
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better than that in patients < 50 years old. Since the data
used in this study all use a unified acquisition matrix, the
sharpness of the images does not change in different sam-
ples, so the detection performance of the detection method
in this study on other sharpness samples cannot be proved.
However, in terms of the distribution of the false negative
results of this method in the samples, the FCN used in the
study is suitable for the task of aneurysm detection, and
increasing the data volume of the training samples is
expected to improve the performance of the method. In
terms of false positive performance, the false positive results
obtained in this study are mainly aneurysms with a size of
<3.00mm. Due to the process, the false positive results are
all located on the cerebral arteries, which need to be con-
firmed by the user twice, but the average false positive rate
is higher. In addition, the number of false positives in a sin-
gle sample is at most 3, and the workload of secondary con-
firmation is relatively small. Under the current false positive
rate conditions, it is considered to give priority to improving
the sensitivity of the method to avoid missed diagnosis.

This study is based on the detection method of deep
learning, with a sample size of 130 cases, and the obtained
result has a sensitivity of 82.9% and a false positive rate of
0.86 FPs/case. Ueda et al. [14] used a two-dimensional
ResNet-18 network, Nakao et al. [15] used a 4-layer CNN
and sliced the data in multiple directions, and Hanaoka
et al. [16] used a method based on artificial features and sup-
port vector machines to detect aneurysms. The comparison
shows that the sensitivity and false positive rate of this study
are better than the results of Hanaoka et al. (sensitivity
80.0%, false positive rate 3.00 FPs/case). Its effect is better
than the traditional artificial feature method. However, the
sample size in the study by Nakao et al. is smaller than that
in the study by Ueda et al., and the network with fewer layers
achieves better results, which may indicate that in the case of
sufficient sample size, the network structure has a significant
impact on the detection results. Shallow networks have the
potential to outperform deep networks in the task of aneu-
rysm detection. The sample size of this study is significantly
smaller than that of Nakao et al. (450 cases) and Ueda et al.
(1271 cases), but the number of samples required by the 3D
FCN used is larger than that of the two-dimensional net-
work (the two-dimensional network can convert each slice
that is regarded as 1 sample, while the 3D network treats
each aneurysm as 1 sample), so the sensitivity is lower than
that of Nakao et al. and Ueda et al. The study by Ueda et al.
(2.90 and 6.60 FPs/case) also illustrates the potential of 3D
FCN in aneurysm detection.

To sum up, the detection method in this study has sim-
ilar detection performance for different types of data (age,
gender, and aneurysm size), and it also proves that 3D
FCN has a good effect on structures such as bends, bifurca-
tions, and aneurysms on blood vessels (recognition ability).
However, 3D networks have higher requirements on the
amount of training data, and the noise in the data has a
greater impact on the training results. At present, the sensi-
tivity of the detection method in this study is 82.9%, which is
still a certain distance from clinical application. In future
research, we will focus on improving methods, such as data

expansion and network model layer reduction, in order to
improve the detection method in this study and overall
performance.
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In order to solve the problem of observing the effect of rehabilitation physical training on basketball player injury, a kind of
observation study on the effect of rehabilitation physical training on basketball player injury based on memory ultrasound
examination was proposed. This study makes a comprehensive analysis of physical fitness training factors such as physical
fitness test plan, training arrangement, training method, training monitoring, and effect evaluation. Through the experiment, it
is found that there are still gaps in physical training, diagnostic standards, training plans and requirements, load monitoring,
standardization of operation, nutrition, and recovery in the training organization. There are only 23.81% of full-time physical
coaches and 25.40% of professional team doctors at all levels of sports teams. There were only 23.81% of full-time physical
fitness coaches and 25.40% of professional team doctors in all levels of sports teams. Basketball players in the basketball injury
survey had 67 sports injuries throughout the year, with a rate of 3.35 injuries per person and 2.48 injuries per 1000 hours. The
location of chronic injuries is usually the lower back, knee joint, and ankle. The main injuries are due to the physical
component, with injuries occurring most frequently throughout the training season in July, August, and September.
Experiments show that good and professional physical training can reduce the risk of injury to a greater extent than
strengthening the specific skills of athletes.

1. Introduction

Basketball is one of the most popular sports among contem-
porary college students. With the development of Internet
media and the increase of international exchanges and the
excellent performance of basketball stars in NBA, basketball
and basketball culture have been widely spread on campus.
In particular, basketball has become a part of college stu-
dents’ after-school life with the successful promotion of bas-
ketball competitions such as NBA and CBA and College
Basketball Super League. Basketball is a strong competition,
combined with running jump shooting and other compre-
hensive sports. With the continuous high level of basketball,
the athletes are in all aspects of the ability of higher and
higher requirements for athletes to adapt to the needs of
the development of basketball now. Frequent physical con-
tact in the process of intense cofield confrontation is easy
to cause various injuries. Knee joint injury is one of the most

common and fatal injuries, which seriously affects the sports
career of athletes. Therefore, how to reduce knee joint injury
and prevent injury in basketball has become the research
goal of experts from all over the world for many years. With
the rapid development of modern competitive sports, tradi-
tional physical training theories and methods can no longer
meet the needs of competition and training, and what is con-
ceived is a major breakthrough in the theory and method of
physical training under the background of professional
sports. The United States has formed a whole set of physical
training system dominated by the principles and methods of
functional training, which has attracted worldwide attention.
The physical function training system includes movement
mode training, strength training, sensitivity and balance
training, energy metabolism system training, and recovery
and regeneration training, as shown in Figure 1. Many ele-
ments in the body function training, combined with the
characteristics of basketball special physical strength quality
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training is always an important training contents of body
function training. At the same time, China’s long-term train-
ing time has been confirmed, and the body muscle strength
is the key to the sports technical mastery, improvement is
the guarantee of prevention, and treatment of sports injuries
is the key to the sports level. Therefore, through the study of
the mechanism and symptoms of knee joint injury, the
results of the study can be applied to teaching in the process
of basketball training and put forward the cause and the pre-
vention and treatment of knee injuries and reduce the ath-
lete knee joint injury in training or competition; the knee
joint to minimize the damage rate prolongs the life of sports
and basketball athlete’s knee injury prevention, to reduce the
damage and prevent to provide some reference and provide
certain theoretical basis for further practical research.

2. Literature Review

Basketball is one of the most popular sports in the world,
and it has a solid mass base. Chun et al. said that 15 cities
in China have been named national basketball cities [1].
Park and Lee say that basketball is the top game loved by
audiences all over the world, so there must be more person-
alized and perfect requirements for athletes’ basic physical
ability and technical and tactical level in training [2]. Sene-
Mir et al. said that according to the definition of Chinese
experts, physical training ability refers to the improvement
of athletes’ technical level and tactical level, which is
reflected in three aspects, including basic physical ability,
good physical quality, and technical and tactical level, which
is based on the ability to create excellent competition results
[3]. Lee et al. say that the development of physical ability will
be one of the key factors in the ultimate success and provide
a strong athletic life [4]. The training process is usually
divided into basic training and special training. Kim et al.
said that the former tried to improve and enhance the basic
physical quality and ability of athletes, while the latter
mainly made adjustments based on the characteristics of
special needs and the development of different training con-
tent methods and intensity of athletes, to effectively improve
the physical strength and technical and tactical level of ath-
letes in this sport [5]. Xue et al. said that Chinese athletes
still lack targeted and individualized physical training sys-
tem, which is unable to transform basic physical training

into special physical training. Sports injury is a subject that
every athlete will face, which is most likely to happen in
training and competition [6]. Ji et al. said that the factors
were related to athletes’ sports types, skills, tactics, physical
basic athletic ability training, competition facilities, environ-
ment, and psychological factors [7]. Jafarpoor and others say
that basketball is also one of the sports with a high injury
rate due to overuse of joints, muscles, and ligaments due to
the high-intensity confrontation and high-speed collision
[8]. Yang et al. say that modern basketball is so physical
and confrontational that players are at increased risk of
injury during practice and play [9]. In the whole basketball
sport of different intensity levels, the problem of injury has
been an urgent problem to be solved. According to studies
and reports, the common acute injuries of basketball players
include bruise, contusion, fracture, joint sprain, and muscle
strain. The incidence of sports injury is as high as 71.1%.
Baniaghil and others said that sports injury not only has a neg-
ative impact on the physical and mental health of individual
athletes but also affects their competitive level and restricts
the development of the whole team, forming a vicious circle
[10]. Damage preventive physical training is combined with
rehabilitation physical training basic physical training special
physical fitness training and special requirements of special
technique and method, applied to athletes in different special
physical training under the supervision of sports injury and
functional status, in order to reduce the damage to the athletes
in competitive conditions risk of injury. It combines physical
fitness training and rehabilitation training as a means of inter-
vention, supported by the knowledge of rehabilitation medi-
cine, to ensure the physical health of daily training, mainly
for athletes to provide a basis for postinjury recovery training
and combined with the training concept based on injury pre-
vention, so as to improve and develop training quality. On the
basis of injury prevention, this study mainly studies the status
quo between basic physical fitness and special physical fitness
training of basketball players outside China, explores the cur-
rent operation mechanism of sports training in China, and
constructs the feasibility of injury training content and pre-
vention sports training theory. In this study, the physical train-
ing system for basketball sports is mainly to reduce and
prevent the incidence of sports injury, provide effective scien-
tific basis and methods, ensure the physical and mental health
of athletes, and prolong the life of sports career.

Motor recovery

Functional recovery
Treatment of injury
Return to the field

Lower limb closed
chain multifunctional

test system

Sports trainer

Tension trainer

Dynamic trainer

3D composite sports
training platform

Pressure
training belt

Figure 1: Flow chart of rehabilitation physical training.
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3. Method

The premise of data complementarity and fusion is that the
data of both sides have unified standard requirements. The
data coordinates of human skeleton joints obtained by two
Kinect are recorded and output according to their respective
machine coordinate systems in order to unify the fusion pro-
cessing. Firstly, the two data are registered and calibrated,
and the coordinate systems of the two are transformed with
unified constraints, that is, the space coordinate position is
transformed. The starting position of the reference coordi-
nate system of each Kinect is in the infrared camera. The x
-axis, y-axis, and z-axis with fixed coordinates are all fixed
to the left of the infrared camera, and the top is in the direc-
tion of the center of the detection angle. Based on this, it is
considered that the coordinate position transformation of
two Kinect devices with an angle of a and a distance of d
is unified, and the transformation between coordinate
systems is unified, as shown in Figure 2.

The data of rotation matrix Rx, yz and translation vec-
tor T of the position difference between two coordinate
systems should be obtained according to the calculation
of actual parameters in the process of three-dimensional
space coordinate transformation. The data of the first
Kinect whose three-dimensional coordinate point was
originally (x, y, z) were unified to the reference coordinate
standard of the second Kinect. Therefore, the transformed
data (x′, y′, z′) and the second Kinect marked the three-
dimensional coordinate position of the same bone joint
in the same coordinate system 130. The theoretical deriva-
tion results should be consistent, and the actual noise
error can also be solved by calculation and derivation,
which is convenient for comparison and analysis of the
differences between the data collected by two Kinect
machines and is conducive to processing and obtaining
more reliable three-dimensional coordinate rotation and
translation corresponding to the coordinates of human
skeleton joints. The formula is shown in

x′

y′

z′

0
BB@

1
CCA = Rx,y,z

x

y

z

0
BB@

1
CCA + T: ð1Þ

After coordinate calibration, the two machines unified
the processing reference standard of the data of the two
Kinect, but the different noise errors of each Kinect were
not processed and solved. The existing data fusion tech-
nology merges two sets of data by simple summation of
weighted average when data is successfully captured by
either machine and compensates the prediction by simple
summation average of bone data of the same node before
and after frames of data image when data is lost by both
machines. Although the advantages of dual Kinect are
complementary and fused to a certain extent, there is still
a poor fusion effect, which does not distinguish the differ-
ent data changes caused by different noises caused by dual
Kinect and the reliability of human data. For nonlinear

motion features, in-depth analysis considering errors, in
order to solve such problem, will improve the fusion algo-
rithm; in combination with characteristics of human phys-
iological conditions after a trusted part of the first selected
two groups of data, according to the double platform to
access different angle of view to capture the human body
skeleton key points, the credibility of the contribution to
effect changes the contribution weight when there are
two groups of data fusion. And in view of the two
machines at the same time, data loss situation, the com-
prehensive nonlinear characteristics of human body, can
ensure real time and accuracy for Kalman filter to com-
pensate key points of state data; data fusion for data pro-
cessing in the process of making not only can ensure the
high accuracy of the data and can reduce the requirement
of the amount of calculation and ensure real-time need. In
order to reduce the amount of computation for data
fusion of the two groups and optimize and improve the
stability and reliability of human skeleton junction posi-
tion after data fusion, reliable data screening operation is
given priority during data fusion [11, 12]. There is an
interdependent and restricted relationship between the
joint positions of human bones. According to the physio-
logical characteristics of human body, the bone length is
fixed, so the bone length is calculated and derived accord-
ing to the coordinates of the obtained data, and the bone
position data is constrained and optimized [13]. The cor-
responding bone length L obtained by two groups of dif-
ferent Kinect: in calculation and comparison, the length
should be consistent. According to the data of Lij11, Lij
21, Lij12, Lij22, Lij1N , and Lij2N solved by the N frames
before and after the two sets of data, the bone length with
large deviation should be excluded by comprehensive con-
sideration. The remaining K valid data were averaged to
obtain the fixed value of effective bone length for data
constraint optimization. The corresponding calculation
formula of bone length Lij is shown in

Lij =
1
k
〠
k−1

k=0
Lijk: ð2Þ

According to the characteristics of human motion joint
rotation, it can be found that the bone rotation angle also
has certain limitations, and the data can be optimized
according to the rotation angle threshold constraint.
Because of the human body fixed-point action, the joint
twist rotation, such as rotation of the wrist, the fixed wrist
joint relative to the unified reference coordinate system,

Y

Z

XO

O′

Y′

X′

Figure 2: Transformation diagram between coordinate systems.
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and the fixed point action space coordinates did not
change, but the position orientation changed the angle.
Since the range of position orientation change was not
taken into account in the original data obtained, the data
of human bone joints with high reliability can be screened
in more detail by constraining rotation characteristics
under the condition of a certain bone length, to calculate
the rotation angle value of each joint point, including its
flexion and extension. The calculation of the change of
angle value is the Euler angle problem of rigid body in
space coordinate system [14]. Rotating angle values for
said joint activities, according to the actual physical joints
angle threshold for data selection, convert the rotation
matrix R here to form Euler angle of 60, according to
the z-y-x axis order change, respectively, corresponding
to transform angle value alpha, beta, and gamma, which
converts the rotation matrix R specific formula in the form
of Euler angle as shown in

R = R αð ÞR βð ÞR γð Þ =
cos α −sin α 0

sin α cos α 0

0 0 1

0
BBB@

1
CCCA

Á
cos β 0 sin β

0 1 0

−sin β 0 cos β

0
BBB@

1
CCCA

1 0 0

0 cos γ −sin γ

0 sin γ cos γ

0
BBB@

1
CCCA:

ð3Þ

At this point, the solution is shown in

α = arctan p32
p33 , β = arctan −p31ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

p322 + p332
p , arctan p21

p11 :

ð4Þ

The rotation Euler angle of different joints can be
selected by referring to the angle threshold of normal
physiological activity of joints in medical data [15]. In
order to ensure the accuracy and real time of the calcula-
tion of nonlinear human complex motion by the improved
prediction method, the nonlinear motion features are line-
arized and transformed; to meet the nonlinear motion
conditions, the idea of Kalman filter can be used to
quickly predict and solve the problem and achieve high
efficiency state position prediction. Here, the nonlinear
motion of human body is expressed in the form of Taylor
series expansion, and the position change of human skele-
ton junction is expressed as pðxÞ. When Taylor series
expansion is performed at xo, the speed change is repre-
sented by the −derivative p′ðx,Þ of pðxÞ at xp.

Similarly, Taylor series expansion formula of the first
two terms can be used to convert the complex real-time non-
linear change information of speed of human movement

into a linear expression, as shown in

p xð Þ = p x0ð Þ
0 + p x0ð Þ

1 x − x0ð Þ+⋯+ p nð Þ x0ð Þ
n

x − x0ð Þn + Rn xð Þ:
ð5Þ

Taylor series expansion of multidimensional variables is
carried out in the specific form of the following 3-5 formu-
las, where Jp represents Jacobian matrix; Hðx!kÞ is repre-
sented as Hessian matrix, as shown in

p x!
� �

= p x!k

� �
+ Jp x! − x!k

� �
+ 1
2 x! − x!k

� �T
H x!k

� �
x! − x!k

� �
+ 0n:

ð6Þ

The state change transfer variance formula of the
improved Kalman filter is shown in

sk = p sk−1ð Þ + qk: ð7Þ

The corresponding formula of observed changes can be
expressed as

ok = h skð Þ + rk: ð8Þ

By using Taylor series expansion formula, the two vari-
ances correspond to

sk= p sk−1ð Þ + qk = p s
~
k−1

� �
+ pk−1 sk−1 − s

~
k−1

� �
+ qk, ð9Þ

ok = h skð Þrk = h skð Þ +Hk sk − skð Þ + rk: ð10Þ
The improved Kalman filter can quickly and accurately

obtain the lost data of human bone joints in the nonlinear
complex human motion state. After the prediction, the data
accuracy can be verified again by the constraints of bone
length and joint position rotation angle, in order to ensure
that the predicted data can meet the high accuracy require-
ments of human bone joint data and establish a solid foun-
dation for accurate identification of human knee joint
movement rehabilitation action.

4. Experiments and Analysis

According to the statistics of 20 college basketball players
above grade II who reported injuries, the cumulative inci-
dence rate was 99.3%, and the athlete training rate was
2.33 times per thousand hours, as shown in Table 1.

The affected days are shown in Figure 3.
It can be seen from the research data that the acute

injury of basketball sports is mainly acute injury, among
which the knee injury is the most serious and frequent,
affecting the training days as much as 18.25 days, followed
by the foot and ankle injury 8.48 days, and the spinal injury
still cannot be ignored. Because acute and chronic injuries
accounted for 10.94 days of spinal injury, this is a significant
percentage. The proportion of acute injury is more than
70%, and it occurs during training and competition. It
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represents that the physical quality of athletes cannot bear
such intense training and competition. The number of train-
ing days affected by injury is high, and the impact is huge
and inestimable for a series of intensive basketball events
[16, 17]. From the investigation, it is shown that the sports
injuries of 20 male basketball players above grade 2 occurred
in body position attributes, including acute injuries in 35
cases, accounting for 73%, and ankle injuries in 24 cases,
accounting for most of them; knee injury (5 cases, 14%)
was the second. There were 3 cases of spinal injury (9%).
Shoulder injury in 2 cases (6%); wrist injury in 1 case
accounted for 3%; There were 9 cases (75%) of chronic inju-
ries in the spinal column. There were 3 cases of chronic
injury in the knee joint, which accounted for 25% of the
cases. It was found that in the nonstandard training mode
received from childhood, not to mention the training of
injury prevention, the pursuit of technical sports perfor-
mance is the main cause of the biggest injury to the current
athletes. In order to effectively reduce and prevent basketball
injury, injury prevention measures and good physical train-
ing are necessary. Gradually increase the intensity of training
and teaching competitions and let the athletes gain reason-
able progress. Extensive evaluation and revision of the oper-
ation process are required to ensure the best preparation for
injury prevention and competition excellence [18]. As coa-
ches and team doctors, we must understand how to mini-
mize sports injuries, which is the embodiment of the need
to learn more relevant knowledge and practice, so as to help
athletes grow up healthily. Common injury prevention strat-
egies include the following aspects: pay attention to the field

condition of the sports ground at any time and the influence
of equipment and facilities on the safety of the situation for a
comprehensive inspection, no matter in the training or com-
petition environment, or on the athletes, to reduce the inci-
dence of injury, the software and hardware need to be
complete, and reasonable and careful personalized training
course planning. In order to improve the athletes’ basic
sports ability and strengthen the level of physical training,
strengthening training load control, developing emergency
plans, travel safety, and competitive strategy enhance ath-
letes’ competitive level and physical and mental health [19,
20]. From the feedback questionnaire of coaches and ath-
letes, the most common methods adopted by coaches are
the training method to avoid aggravating the injury and
the strength exercise to strengthen the injured part, and
the proportion is nearly 90%, which indicates that the train-
ing of trainers in the rehabilitation stage after the injury of
athletes is mainly to avoid aggravating the injury and then
strengthen other training of the injured part, hoping that
the injured part of the athlete will not be degraded or other
adverse effects due to the rest of the rehabilitation period.
And in part of the athletes, it is give priority to in order to
strengthen the power of the injured area to practice and
strengthen the core strength training proportion similar to
avoid aggravating the proportion of pain, showing athletes
in convalescence after injury; choose the injured parts of
the relevant training, to maintain the quality of their own
body condition and to avoid physical injury [21]. It can be
found from the feedback of these two degrees that sports
injury has a great impact on athletes, even the whole sports
team, and has a certain impact on the athletes’ competitive
state. How to prevent it through training in advance is a
good solution to reduce or even avoid the occurrence of such
situation. In the prevention of sports injury mechanism, the
coach will focus on the amount of strength training,
strengthen the ability to fight, and implement warm-up
and relaxation exercises before and after the training; ath-
letes also focus more on strength training [22, 23]. It can
be seen that both trainers and athletes believe that strength-
ening strength training and improving body resistance can
avoid sports injuries. However, compared with the ankle,
which is the most common part of injuries, it can be found
that the balance and stability of the body and joint flexibility
are relatively neglected by trainers and athletes. It can be
seen that in the measures to prevent sports injuries, trainers
and athletes do not do specific injury prevention training for
the project and part, resulting in the gap between prevention
and reality, and unable to produce effective and meaningful
effects [24]. Coaches have more perfect ideas and practices
for injury prevention, but lack more complete ideas and
practices for the core training of joint flexibility and body
balance and stability. There are serious deficiencies in the
concept and measures of athletes’ prevention of sports
injury. In the above research data, the overall data found
was only maintained at about 50%. The best was 63.11%
for strong core strength training to improve body collision
ability, and the concept of improving joint flexibility was
only 40.16 for the most lack of injury prevention. This phe-
nomenon shows that the thinking of injury prevention and

Table 1: Injuries to college basketball players.

Ankle Knee Spinal Wrist Lower limbs

Acute 8.48 18.25 5.67 2

Chronic 2.67 5.27 5
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Figure 3: Injuries to college basketball players.
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the actual training effect are not fully played, and the injury
rate of athletes is in a crisis, which not only affects sports
performance, but also affects life and physical and mental
health if the injury is serious, which is worth my strict pre-
vention, as shown in Table 2 and Table 3.

It can affect our life and our health, and it is worth keep-
ing a lid on. In the annual report, it is found that the rate of
upper limb injury accounts for nearly 15% of the total, espe-
cially the waist injury is the most common chronic sports
injury of basketball players. Studying abroad is similar to
the results for the training process; only pay attention to
the training methods, one-way as centripetal and centrifugal
training proportion or pull and push action structure, espe-
cially for mechanical principle and features have failed to
notice, so great pressure on the spine and large joints and
incongruity caused serious imbalance between muscles and
bones, so not only the former back, even left and right sides
due to the inertia of the movement caused by uneven train-
ing phenomenon, so waist injury and knee and shoulder
injuries are common [25, 26]. Therefore, in the course plan-
ning and design, focusing on the relationship between the
corresponding and the two sides can effectively prevent
injury. Because of careful training, athletes can have more
achievements in sports performance. It can be found from
the previous explanation that the prevention ideas and
objects cannot be completely prevented, and it is more wor-
rying when sudden injury really occurs in the process of
training and competition. The coach’s research shows that
the treatment of the occurrence of injury is relatively clear
and effective, and the treatment is more appropriate because
of accumulated experience in the interview, whereas in ath-

lete’s research found that not only prevent insufficient
knowledge, together with the injury how emergency treat-
ment is relatively lack of knowledge, the most striking is
39.34% of athletes to think in the arena to show oneself
and to insist on playing for the injury in a patient and uncer-
tainty and thus the best opportunity to impact damage
emergency treatment. Moreover, only 50 percent of athletes
knew whether they should seek medical attention or not.
Immediate ice treatment is already the best emergency
response measure, and there are only 68.85% of it. From
the above, we can know that athletes’ sports life and
health-related knowledge need to be greatly improved and
paid attention to. This is not only the injury problem, but
also the key to improve the performance of athletes and
sports literacy [27]. Regardless of athletes or coaches,
encounter acute accidental damage, in ice compress and
bandaging treatment as a priority, and subsequent process-
ing is not to a hospital for medical checks, the impact of
these sudden damages for the players is huge; not game is
unable to training; the team’s training policy and curricu-
lum, will produce unexpected delays and the influence
[28]. The most obvious effect of its physical signs is in the
short distance, high intensity, and high explosive power
events; effective anaerobic training can improve speed and
explosive power and maintain strong muscle strength. Sprint
acceleration, deceleration, and change of direction in train-
ing competitions all require anaerobic operation, and effec-
tive anaerobic training can strengthen the use and ability
of muscles in these steering body parts. In the statistical table
of sports trauma, the steering parts, such as ankle and knee,
account for more than 53% of the acute injury sites. It can be

Table 2: Measures adopted by coaches to prevent sports injuries (n = 15).

Option Percentage

Strengthen subjective understanding, always alert to the occurrence of injury accidents 93.33%

Standardize the technical movements of strength exercises, and apply soil to the existing injured parts to prevent injury
support belt

93.33%

Strengthen strength training, improve the ability to fight 100.00%

Strengthen core strength training to improve body balance and stability 66.67%

Improve the athlete’s joint flexibility 60.00%

Warm up and stretch before training or a race 100.00%

Finish with stretching and relaxation exercises 100.00%

Table 3: Measures adopted by athletes to prevent sports injury (=128).

Options Percentage

Strengthen subjective understanding, always alert to the occurrence of injury accidents 54.10%

Standardize the technical movements of strength exercises, and apply soil to the existing injured parts to prevent injury
support belt

56.56%

Strengthen strength training, improve the ability to fight 63.11%

Strengthen core strength training to improve body balance and stability 57.38%

Improve the athlete’s joint flexibility 40.16%

Warm up and stretch before training or a race 54.10%

Finish with stretching and relaxation exercises 54. 10%
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seen from the above points that injury prevention physical
training method can effectively improve the anaerobic ability
of athletes in the part of anaerobic ability and can effectively
prevent the injury caused by anaerobic ability deficiency of
athletes.

5. Conclusion

The investigation shows that the injury of basketball players
is usually concentrated in the acute and excessive use of
muscles, ligaments, and bones, resulting in long-term injury
and inflammation. Chronic injury is the main injury of bas-
ketball players, which is mainly concentrated in the injured
parts of waist, knee, and ankle. In the past, sports medicine
focused on physiology-based recovery and rehabilitation
treatment, but neglected to rehabilitation physical training
and injury prevention physical training. Lead to basketball
players is repeatedly injured, and injury recovery time is
too long and other problems, at the same time, due to the
impact of injury and lack of in-depth understanding of phys-
ical training unknowingly lead to increased risk of sports
injury. Physical training in training organizations, diagnostic
criteria, training program and requirements, load monitor-
ing, operation standardization, nutrition, and recovery, there
is gap between Chinese basketball training in the fitness test
planning training arrangement training method training
monitoring and evaluation, etc. There is a big board; this is
the main cause of the high incidence of sports injuries. Based
on the situation of sports injury of Chinese basketball
players and the deficiency of physical training, the frame sys-
tem of injury prevention physical training is constructed,
which mainly includes the training principle evaluation sys-
tem, content framework, stage division, and effect
monitoring.
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In order to better prepare and analyze bacterial cellulose-based composite hydrogels, an experimental method based on scanning
electron microscopy was proposed. The specific content of the method is to observe the hydrogel through scanning electron
microscope, to observe the space between molecules through experiments, and to improve the effect of bacterial cellulose
preparation of hydrogel. The experimental results show that the gel preparation effect is best when PEG concentration is not
more than observed by scanning electron microscope. It is better to prepare bacterial cellulose complex hydrogel by scanning
electron microscopy.

1. Introduction

Scanning electron microscope (SEM) is a kind of observa-
tion means between transmission electron microscope and
optical microscope [1]. It uses a very narrow focused
high-energy electron beam to scan the sample. Through
the interaction between the beam and the material, various
physical information is stimulated, and the information is
collected, amplified, and reimaged to achieve the purpose
of characterization of the microscopic morphology of the
material. New scanning electron microscopes have a resolu-
tion of 1 nm. Magnification can reach 300,000 times and
above continuous adjustable. In addition, scanning electron
microscope and other analysis instruments can be com-
bined to observe the microscopic morphology and analyze
the composition of the material in small areas. Scanning
electron microscope is widely used in the study of rock
and soil graphite ceramics and nanomaterials. Therefore,
scanning electron microscope plays an important role in
scientific research.

The signals used for scanning electron microscopy imag-
ing come from the interaction of the incident light beam
with atoms at different depths in the sample. Under electron
beam bombardment, the samples will produce many kinds

of signals including back scattering, electron secondary elec-
tron, characteristic X-ray, absorption electron, transmission
electron, auger electron, cathode fluorescence electron, and
beam induced effect [2–4]. While it is difficult for a single
machine to have all the detectors, the backscattered electron
(BSE) and secondary electron (SEI) characteristic X-ray
detector is the standard detector of general scanning electron
microscopes.

Cellulose is the most abundant natural biodegradable
polymer in the world, which exists widely in the plant king-
dom and is one of the main research objects in the birth and
development stage of polymer chemistry [5]. Figure 1 shows
the preparation of the collagen-based hydrogels. At present,
there are two kinds of different ways to obtain cellulose. One
is natural synthetic cellulose, which is synthesized by plants
through photosynthesis or by microorganisms. The other
is synthetic cellulose, which is synthesized by enzyme-
catalyzed synthesis of cellulose and glucose from ring-
opening polymerization of neopentyl derivatives in vitro.
Synthetic cellulose has lower crystallinity and less regular
morphology than natural cellulose. In today’s world facing
four major problems of population, resources, environment,
and food, renewable natural resources have important strate-
gic significance for sustainable development [6, 7].
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In addition to plant cellulose, microorganisms can also
ferment to produce cellulose, which is collectively known
as bacterial cellulose [8]. When using Acetobacter xylan-
toides for static culture, Pfdab et al. found that a membrane
formed on the surface of the medium, which was named BC
after physical and chemical analysis, confirmed that it had a
structure similar to cellulose [9]. According to the research,
bacterial cellulose is a chain polymer composed of glucopy-
ranose residue to residue to glycosidic bond β − 1. It has
nanometer ultrafine network structure and has more excel-
lent characteristics than natural plant cellulose, such as high
purity, high crystallinity, large specific surface area, good
hydrophilicity and biocompatibility, and easy to degrade in
the environment. At present, in developed countries, bacte-
rial cellulose industry has initially formed an annual value
of more than 100 million dollars of market, involving food,
chemical, pharmaceutical, textile, and papermaking indus-
tries. As a kind of environmentally friendly and renewable
biological material, bacterial cellulose has great commercial
value and good development prospect under the situation
of increasing population and resource shortage in the world.

2. Literature Review

Bacterial cellulose exists in the form of pure cellulose and
has a similar structure to cellulose produced by plants or
algae, with unique physical and chemical properties. BC
has a dense three-dimensional network structure, and the
fiber diameter is between 30 and 100nm, which is 1/10-1/
100 of the plant cellulose fiber. The bacteria that can produce
cellulose are mainly acetic acid bacteria, rhizobia, soil bacte-
ria, octadiococcus, etc. The most effective species used in
microbial research is the Gram-negative Acetobacter xyli-
noides, which was renamed as Gluconacetobacter xylinus
internationally.

Studies on bacterial cellulose synthesis contribute to a
better understanding of the biological origin of plant cellu-
lose. At the beginning, the research on BC biosynthesis has
been limited to physiological and biochemical properties,
but in recent decades, with the development of molecular
biology, the research on the mechanism of BC biosynthesis
has been accelerated. The synthesis of bacterial cellulose is
a specifically controlled multistep reaction process involving
a complex system of unique enzymes that catalyze and reg-
ulate protein reactions. These processes include the synthesis
of the cellulose precursor glucose uridine diphosphate,
followed by glucose polymerization β − 1, and the synthesis
of 4-glucan chains, whereby the terminal complex continu-
ously transfers pyranoid glucose residues from UDPGlu to
the newly formed polysaccharide chain. Supramolecular net-
work structure was thus formed. The synthesis pathway of
UDPGlu has been reported, but the molecular mechanism
of the assembly and combination of multiple dextran chains
into fibrils needs to be further elucidated.

The pentose phosphate cycle and tricarboxylic acid cycle
are two main metabolic pathways in cellulose synthesis by
Acetobacter xylantoides. The pentose phosphate cycle is a
metabolic process through glucose alienation and effective
sugar alienation synthesis of cellulose. Because of the possi-

bility of mutual conversion between pyruvate and glucose,
the glycolysis pathway should be inhibited so that pyruvate
is continuously converted to glucose. In the tricarboxylic
acid cycle, glycogen dissimilation occurs from oxaloacetate
through pyruvate, oxaloacetate declothase, and pyruvate
kinase, and hexose phosphate synthesizes cellulose through
isomerization and phosphorylation. When the energy charge
is high, that is, when the activity of 6-phosphate glucose
dehydrogenase is inhibited by ATP, glucose metabolism is
conducive to the synthesis of cellulose, whereas glucose
metabolism enters HMP (Table 1).

In view of this research problem, Ji et al. believed that
bacterial cellulose in wet state had high tensile strength, high
elastic modulus, high water holding capacity, and smooth
internal and external surface, which could be used as artifi-
cial blood vessels in surgery [10]. Vasava and Panchal
believed that bacterial cellulose had a special three-
dimensional network structure, high wet strength, high
water absorption, and water retention due to nanoeffect
and could be formed by in situ processing in wet state.
Because of its high purity and excellent performance, bacte-
rial cellulose fiber can be widely used in medical dressings,
tissue engineering scaffolds, artificial blood vessels, artificial
skin, and other aspects. It is one of the hot fields of interna-
tional biomedical material research [11]. Babu believes that
the combination of scanning electron microscope and other
analytical instruments can be used to observe the micro-
scopic morphology and analyze the composition of the
material in small areas [12].

An experimental method based on scanning electron
microscope is proposed in this paper. The specific content
of this method is to observe the hydrogel through scanning
electron microscope and observe the intermolecular space
through experiment to prove the effect of this method to
solve the problem of preparing hydrogel from bacterial
cellulose.

3. Method

3.1. Secondary Electron Morphology Contrast Principle. Sec-
ondary electron is a kind of free electron produced by bom-
barding the sample with an electron beam so that the outer
electrons of the atom in the sample are separated from the
atom. Secondary electron has a lower energy, generally less
than 50 eV. Since the secondary electrons are generated very
close to the surface of the sample (generally 5-10 nm away
from the surface), the secondary electron imaging (SEI)
can characterize the sample surface with a high resolution
up to 1nm.

3.2. Principle of Atomic Number Contrast of Backscattered
Electrons. Backscattered electrons (BSE) are part of the elec-
trons reflected by the sample in the process of electron beam
bombardment, including elastic backscattered electrons
reflected by the nucleus and inelastic backscattered electrons
reflected by the outer nucleus. The scattering angle of elastic
backscattering electrons is greater than 90, and there is no
energy loss. Therefore, the energy of elastic backscattering
electrons is very high, generally reaching thousands to tens
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of thousands of volts. Inelastic backscattering electrons not
only change direction but also have different degrees of
energy loss due to collision with exonuclear electrons.
Therefore, the energy distribution range of inelastic back-
scattering electrons is wide, generally tens of electron volts
to thousands of electron volts. Since inelastic backscattered
electrons need to be scattered many times before escaping
from the sample surface, the number of inelastic backscat-
tered electrons is much higher than that of inelastic back-
scattered electrons. Therefore, the backscattered electrons
referred to in scanning electron microscopy mostly refer to
elastic backscattered electrons. The resolution of the back-
scattered electron image is lower than that of the secondary
electron image because the backscattered electron image is
generated at a depth of several hundred nanometers from
the sample surface. However, the yield of backscattered elec-
trons is highly dependent on the atomic number of the sam-
ple, so it can be used to provide information on the atomic
number contrast of the sample. In the backscattering mode,
the region with large average atomic number on the sample
surface has strong backscattering signal, which shows high
brightness in the electron microscope image. On the con-
trary, the region with small atomic number is dark. There-
fore, in the analysis of scanning electron microscope,
backscattered electrons are usually combined with the
energy spectrum produced by characteristic X-ray to do
composition analysis. In addition, because the intensity of
backscattered signal is related to the angle between the sam-
ple crystal plane and the incident electron beam, when the

angle between the incident electron beam and the crystal
plane is larger, the backscattered signal is stronger, and the
image is brighter and vice versa; the backscattered electron
can be used for crystal orientation analysis [13, 14].

3.3. Principle of Characteristic X-Ray and Application of
Energy Spectrum. When the high-energy electron beam
bombards the sample and ionizes the electrons in the inner
layer of the atom in the sample, the atom at this time is in
a high excited state, and the high-energy electrons in the
outer layer will transition to the inner layer to fill the
vacancy in the inner layer and release energy, which is called
characteristic X-ray. These characteristic X-rays can be used
to identify components and determine the abundance of ele-
ments in samples.

3.4. Experiment Reagent. Experimental reagents and instru-
ments are shown in Tables 2 and 3.

3.5. Minimal Medium

(1) Inclined surface medium for Acetobacter xylan-
toides: glucose 25 g/L, peptone 3 g/L, yeast extract
5 g/L, agar sterilization 18 g/L, and pH 5; the sterili-
zation was conducted under 121°C for 20min (3
strains all use the same inclined plane medium)

(2) Seed solution of Acetobacter xylantoides slant
medium

Introduce the second
component

Adjust solution environment

Change the
crosslinking environment

Hyaluronic acid/chitosan
polyethylene glycol
polyvinyl alcohol, etc

Collagen Dry

Hydrogels

Washing and
separation

Gel

Ultraviolet irradiation
Y-ray irradiation
heating etc.

Add crosslinking agent
glutaraldehyde
Carbonized diimide
kingpin corporation
TGaes etc.

(temperature, pH,
ion strength, etc.)

Figure 1: Preparation of collagen-based hydrogel.

Table 1: Characteristics of bacterial cellulose species.

Bacterial genus Cellulose characteristics Crystal form Function

Acetobacter Extracellular membrane cellulose Type I of type II Aerobic environment

Rhizobium Extracellular microfibers Type I Adsorb to parasitic plants

Agrobacterium Extracellular microfibers Type I Adsorb to plant tissue

Sarcina Amorphous cellulose Type I Unclear
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(3) Glucose 25 g/L, peptone 3 g/L, yeast extract 5 g/L,
and pH 5.0; the sterilization was conducted under
121°C for 20min

(4) Fermentation medium for Acetobacter xylantoides
seed liquor

(5) Fermentation medium: carbon source 25 g/L, pep-
tone 3 g/L, and yeast extract 5 g/L; the sterilization
was conducted under 121°C for 20min

(6) Note: the carbon source is xylose glucose, arabinose
galactose, or mannose

3.5.1. Acetobacter xylostella Seed Rejuvenation. The medium
used for rejuvenation is liquid seed medium, and the config-
uration method is shown in 3.4 [15]. The seed medium and
activated strain inclined surface were taken, and two ring

strains were selected by inoculation ring and inserted into
100mL liquid medium. The whole process was sterile oper-
ation. After the medium was shaken well, it was placed in a
temperature-controlled shaker and incubated at a speed of
160 RPM for 24 hours.

3.5.2. Preparation of Bacterial Cellulose Membrane. The fin-
ished seed liquid was inoculated into 100mL different fer-
mentation medium by 6% (vt%) and incubated for 30 days
at constant temperature. Gel-like bacterial cellulose film with
certain thickness was generated at the interface between
medium and air [16].

3.5.3. Posttreatment of Bacterial Cellulose Membrane. The
bacterial cellulose membrane, which had been incubated
for 10 days, was removed and rinsed with deionized water.
After 2 hours immersion in NaOH aqueous solution of
0.1% (wt%) at 80 °C, they were then immersed in deionized
water at 80 degrees Celsius for two hours. Cyclic treatment
was performed at least 3 times to remove the remaining thal-
lus and culture medium, resulting in a transparent gel-like
bacterial cellulose membrane. Rinse repeatedly with deion-
ized water until the pH is about 7, and the film appears
milky and translucent [17]. Put it into deionized water and
store it at room temperature after sterilization for 20min.
The wet film is bacterial cellulose. The wet film is quick-
frozen with liquid nitrogen and then freeze-dried with a
freeze dryer to obtain bacterial cellulose dry [18].

3.5.4. Effects of Inoculum Amount on Bacterial Cellulose
Yield and Fermentation Initiation on Bacterial Cellulose
Yield. Three strains of Acetobacillus xyloides used fermenta-
tion medium of E -carbon source D-grapes.The shaking time
of the seed solution was 30 hours.Then the inoculum was
inoculated into 50ml of fermentation medium at 2%, 4%,
6%, 8% and 10%. The initial pH was 5.5 and incubated at
30°C for 10 days. The initial pH was 5.5 and incubated at
30°C for 10 days.Bacterial cellulose membranes were har-
vested and then dried, weighed and averaged.

The fermentation medium of three strains of A. xylobac-
ter strains is D-glucose. The shaking time of seed liquid was
then inoculated into fermentation medium according to the
inoculation amount, starting at 4, 4.5, 5, 5.5, and 6. The bac-
terial cellulose film was harvested and then dried and
weighed for average value [19].

Orthogonal experiment design is to use mathematical
statistics and orthogonality principle, through the reasonable
arrangement of experiments, through a few test times,
quickly obtain experimental results [20]. Orthogonal exper-
iment is within the scope of the investigation; the purpose
of the selected typical minority test conditions and find the

Table 2: Test reagent list.

Name Molecular formula Actual size

Glucose C6H12O6 Analytically pure

Xylose C5H10O5 Analytically pure

Galactose C6H12O6 Analytically pure

Arabinose C5H10O5 Analytically pure

Mannose C12H22O11 Analytically pure

Tryptone Biochemical reagent

Yeast Biochemical reagent

Citric acid C6H8O7·H2O Analytically pure

Agar powder Biochemical reagent

3,5-Trinitro C7H4N2O7 Analytically pure

Trinitro-seignette salt C4H4KNaO6·4H2O Analytically pure

Phenol C6H5OH Analytically pure

Anhydrous
sodium sulfate

Na2SO4 Analytically pure

Sodium hydroxide NaOH Analytically pure

Table 3: Experimental apparatus.

Name of instrument Model

Sartorius electronic scales BS224

Magnetic stirring apparatus 85-1B

Lightning magnetic laboratory digital pH meter PHSJ-4A

Automatic autoclave cooker YXQ-LS-SH

Peying full temperature control shaker HYG-B

Water-jacket incubator 9080

Double single clean table SW-CJ-2FD

Digital display electric thermostatic water bath XMTB

Electrothermostatic blast oven DHG-914OA

Lyophilizer Alpha 1-2 LD

Scanning electron microscope BSESEI

Fully automatic specific surface and porosity
analyzer

TriStar II
3020

Fourier transform infrared Raman spectroscopy NEXUS-670

Table 4: Orthogonal experimental factors and level tables.

Bacterial strain Inoculum age Inoculum size

1 ATCC23770 18 h 6%

2 ZGD201301 24 h 8%

3 ATCCZ200801 30 h 10%
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best condition of production and scientific research Selecting
strains of ages and the quantity of the experiment, to design
the orthogonal scheme with three factors three levels, each
child three parallel experiment, initial 5, fermentation time
for 10 days, harvest bacterial cellulose membrane Then dry
weight average. Table 4 shows the orthogonal experimental
factors and level tables.

3.6. Effect of Fermentation Days on Bacterial Cellulose
Fermentation. The shaking time of carbon source glucose
seed solution in fermentation medium used by three strains
of Acetobacter xylobacter was selected for 30 hours, and
then, 50mL of carbon source glucose seed solution was inoc-
ulated into fermentation medium at an inoculation rate of
8% and incubated for 10 days at a constant temperature
starting at 5 and 30, respectively. Samples were taken every
two days to measure the change in yield and the concentra-
tion of residual carbon source in fermentation liquid. The
carbon source utilization rate and cellulose conversion rate
of the three strains were calculated [21].

Carbon source utilization ratio %ð Þ
= initial carbon source concentrationð

− final carbon source concentrationÞor initial
carbon source concentration,

BC percent conversion g/gð Þ
= BCoutput
Total initial carbon source − Total final carbon source

:

ð1Þ

3.7. Determination of Residual Sugar in Fermentation Broth.
The DNS method was used to prepare standard glucose
solution; then, 10 test tubes (25mL) were taken, and corre-
sponding reagents were added according to Table 5. Then,
DNS reagents were added, respectively, and the boiling
water bath was conducted for 5 minutes. Figure 2 shows
the blood glucose standard curve. After cooling, deionized
water was added. After mixing, the absorption value was
measured at the wavelength with the standard glucose con-
centration as the abscissa and the absorbance value as the
ordinate. The standard curve was drawn, and the regression
equation was calculated [22].

3.8. Observing Colloidal Structure. BC/PVA/PEG composite
hydrogel: add corresponding PEG to the dissolved PVA
solution, place it in a water bath, and form a homogeneous
solution after mixing. After mechanical dewatering, the
thickness of the purified membrane was about, and the
membrane was immersed in the corresponding mixed solu-
tion of PVA and PEG. The impregnation and freeze-thaw
process were the same as above, and the freeze-thaw process
was repeated for 2-6 times to obtain the composite BC/PVA/
PEG hydrogel [23].

The prepared bacterial cellulose film was freeze-dried
and sprayed with gold; then, the microspatial structure and
colloid mesh aperture of bacterial cellulose were observed
by BSE SEI scanning electron microscope, and the micro-
morphology of BC and its composite hydrogels were
observed by scanning electron microscope [24].

4. Results and Discussion

Experiments show that the three-dimensional network
observed by scanning electron microscope has a dense struc-
ture with criss-crossing fibers and an average size of 40-
60 nm. The corresponding results are as follows: the gel
preparation effect is the most ideal when PEG concentration
is below 6%. In addition, adding the following PEG will not
produce a significant increase in hydrophobicity of phase
separation when PEG concentration is above [25].

5. Conclusion

This paper presents an experimental method based on scan-
ning electron microscope. The specific content of this
method is to observe the hydrogel through scanning electron
microscope and observe the intermolecular space through
experiment to prove the effect of this method to solve the
problem of preparing hydrogel from bacterial cellulose. Bac-
terial cellulose is a kind of biocellulose with high application
value. It has many excellent physical and chemical proper-
ties. However, in practical application, some properties of

Table 5: DNS sample list.

Glucose (mL) 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Water (mL) 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0

Sugar concentration (mg/mL) 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

A
bs

or
ba

nc
e 5

50
 m

m

Glucose concentration

Glucose standard curve

Figure 2: Glucose standard curve.

5Scanning



RE
TR
AC
TE
D

bacterial cellulose cannot meet the requirements perfectly, so
its structural characteristics need to be improved.
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In order to solve the problem of nursing education of lateral oblique complications, a nursing education solution of lateral
oblique complications of neurosurgery under the microscope was proposed. The method used subjective evaluation and
objective evaluation to systematically evaluate the basic training module. In subjective evaluation, the authenticity score of
surgical simulator was 3:65 ± 0:01, the realism score of surgical instruments was 3:81 ± 0:01, the realism score of tactile
sense was 3:75 ± 0:01, the operating environment score was 3:60 ± 0:01, and the overall effect score was 3:63 ± 0:01. The
difficulty score of the whole training was 3:15 ± 0:01. In the aspect of objective evaluation, the entropy method was used
to process the data of training track, training angle, training time, trigger times, success times, failure times, and other
indicators of 24 trainers collected, and the experiment verified the nursing education of lateral oblique complications of
neurosurgery under the microscope.

1. Introduction

As one of the most technically demanding medical special-
ties, neurosurgery requires neurosurgeons not only to have
a high level of theoretical knowledge but also to have high
operational skills, in order to ensure the reduction of any
unnecessary mistakes, because any mistakes will lead to
serious consequences, so simulation surgery has become
a daily training for every neurosurgeon to maintain their
surgical skills, as shown in Figure 1. In modern times,
simulation plays an extremely important role in both med-
ical and nonmedical fields, especially in fields with high
risk and high cost, including the training of military per-
sonnel, pilots, car drivers, and nuclear power plant opera-
tors. Through simulation, trainers can study and
experiment with process interactions with different pro-
cesses, consider various processes, monitor the impact of
ideas on models and methods, perform, and select the best
ideas. In medicine, simulated surgery is generally divided
into physical simulation and virtual simulation. Physical
simulations typically include cadaver models, live animal
models, and artificial limb simulation models. Cadaver
model and live animal model are the best training

methods for surgeons to practice their surgical skills, but
they have some problems such as lack of cadaver source
and ethics. Prosthesis simulation is an alternative scheme,
which can achieve 1 : 1 reduction through 3D printing.
However, due to the limitation of materials, this scheme
has low repeatability and cannot improve the real feeling
of surgeons. Virtual simulation includes virtual reality,
augmented reality, and mixed reality. Combined with the
real operation environment, real-time tactile feedback can
improve the immersion of training physicians, achieve
the purpose of training physicians spatial sense, and
improve surgical skills, which is a very promising training
method at present.

2. Literature Review

Yan et al. said that the 2019 China Cancer Report released
by the China Cancer Center indicated that about 10,000 peo-
ple are diagnosed with cancer every day, an average of seven
people every minute. The report pointed out that the most
important treatment for cancer is surgery, so the training
of surgical skills for surgeons has become particularly
important [1]. Swiatek et al. said that with the rapid
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expansion of the enrollment of medical colleges in China,
the difficulty in obtaining cadavers, the unguaranteed surgi-
cal training, the low efficiency, and high cost of the training
of surgeons would greatly prolong the training cycle of a sur-
geon [2]. Krych et al. said that neurosurgery includes cranio-
cerebral surgery, spinal neurosurgery, spinal neurosurgery,
and peripheral neurosurgery. Craniocerebral surgery and
spinal neurosurgery are the most important components of
neurosurgery and also the two most studied directions out-
side China [3]. Martins et al. say that with the development
of science and technology, the concept of minimally invasive
surgery has permeated the whole process of neurosurgery
and treatment. Not only can patients undergo painless neu-
rosurgery, but with the development of visualization tech-
niques such as magnetic resonance imaging (MRI),
computed tomography (CT), and neuroendoscopy. Diagno-
sis and treatment of neurological diseases have become more
reliable [4]. Tamborska et al. stated that the Neurosurgical
Navigation System (NNS) concept originated in the 1990s
[5]. Ivanov et al. stated that NSS uses a high-performance
computer to closely correlate patient preoperative image
data (MRI and CT) with the actual location of intraoperative
lesions. Surgeons can display three-dimensional (3D) images
of surgical sites and instruments in real time through a mon-
itoring screen [6]. Aibar-Duran et al. said that preoperative
imaging often fails to provide accurate guidance to the sur-
geon due to changes in the patient’s position or surgical
environment [7]. Therefore, intraoperative imaging technol-
ogy has attracted more and more attention, such as intraop-
erative MRI, intraoperative three-dimensional ultrasound,
intraoperative CT, and other imaging technology 1. Agrawal
et al. said that surgeons can fuse intraoperative images with
preoperative planning images or omit preoperative images
to simplify the intraoperative imaging process of image-
guided neurosurgery work and provide more auxiliary infor-
mation [8]. Andreev et al. said that the development of neu-
rosurgery depends on advances in existing surgical
techniques [9]. According to Febns et al., the results of com-
puted tomography and magnetic resonance imaging have
ushered in a new era in neurosurgery, with medical applica-
tions including surgical microscopy, ventricular endoscopy,
intraoperative navigation, and multidirectional clinical trials.
The idea of minimally invasive surgery has flooded [10].
However, current methods only use two test models, which

is also a limitation for most new surgeons. VR was first used
in medicine in the early 1990s to view difficult medical
records during surgery and plan preoperative procedures.
For 3D reconstruction, VR is considered one of the most
promising surgical plans.

3. Methods

It indicates that the algorithm is a classical swarm algorithm.
It is one of the partitioning process. The k-word algorithm
uses k as a measure and divides n models into k groups.
The goal is to make the samples within the cluster have high
similarity, while the similarity between samples belonging to
different clusters is low. The algorithm tries to find k parti-
tions that reduce the squared error value, usually ending
up in a local optimum. The k-language algorithm uses dis-
tance as a measure of similarity, that is, the closer the dis-
tance between two models, the greater the probability [11].
The algorithm considers that clusters are composed of sam-
ples that are close to each other, but samples belonging to
different clusters are far apart, so compact and independent
clusters can be obtained. k is assuming that there are n
models in the configuration file, and each model has the
characteristics of P; then, each model can be used as the fol-
lowing vector, as shown in the following formula:

Xi = X1i, X2i,⋯, Xρi

À Á
, i = 1, 2, 3,⋯, n: ð1Þ

k samples were selected as the initial clustering centers,
and the following vectors of each clustering center are shown
in the following formula:

Zi = z1j, z2j,⋯, zpj
À Á

, j = 1, 2, 3,⋯, k: ð2Þ

The calculation method usually uses the error sum of
squares criterion function as a function of the group. The
error sum of squares criterion function is defined by the fol-
lowing equation:

Jc = 〠
k

j=1
〠
nj

i=1
xi −mj

 2, ð3Þ

where k is the number of clustering to be formed, η j is the
number of samples in the j-th class, mj is the mean value
of class J samples and represents the center of gravity of this
type of data set, as shown in the following formula:

mj =
1
n
〠
nj

j=1
xj, j = 1, 2,⋯, k: ð4Þ

The method of iterative updating is adopted: in each
iteration, k clusters are formed according to the sample
points around k cluster centers, and the centroid of each
cluster obtained by recalculation (namely, the average
value of all points in the cluster, namely, the set center)
will be used as the reference point of the next iteration
[12, 13]. The reference points selected iteratively are closer

Nursing
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patients
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Figure 1: Flow chart of neurological examination under
microscope.

2 Scanning



RE
TR
AC
TE
D

and closer to the real center of mass of the cluster, so the
objective function is smaller and smaller, and the cluster-
ing effect is better and better [14]. First, select k points
as the starting point according to the understanding of k,
and then, calculate the distance from each model to the
center point. Center the model where it is closest to it
and adjust the position of the new group. If there is no
change in the clustering center of two adjacent iterations,
it indicates that the sample adjustment is over, the li num-
ber Jc of the clustering criterion has converged, and the
algorithm is over.

Set the sample set size n, the number of clusters k, and
the convergence criterion ε, let the number of iterations
mark/ = I, and select k initial focal points zðjÞð/Þ from the
sample set, j = 1, 2⋯ k. The location DðX, Z, ð/ÞÞ, i = 1, 2:
⋯ of each sample object from the cluster center was calcu-
lated, j = 1, 2⋯ k as shown in the following formula:

D Xi, Z /ð Þð Þ =min D Xið , Z /ð Þf g, j = 1, 2, 3,⋯, n: ð5Þ

The standard function Jc of calculation error is shown in
the following formula:

Jc /ð Þ = 〠
k

j=1
〠
ni

m=1
X jð Þ
m − Z /ð Þ

 2: ð6Þ

AP algorithm is a new unsupervised clustering algo-
rithm developed by Sc IENCC in 2007. The algorithm is
a clustering algorithm based on data transfer between
nodes. The goal of the job is to find the slope at the best
position in the group such that the result for each data
point is similar to the content of the group. The algorithm
is fast and effective and has good application results in
face image clustering, gene recognition, handwriting char-
acter recognition, and optimal air route planning. In the
AP algorithm, two data types, responsible and available,
are usually exchanged, where rði, kÞ represents the number
sent from point i to candidate group k, considering
whether point k corresponds to the midpoint of point i.
Aði, kÞ represents the number sent to me by candidate
group k, considering how I choose k as its midpoint
[15]. In fact, the process of AP algorithm iteration is to
constantly update the attractiveness and belonging values
of each data point and finally generate M cluster center
points and then allocate the remaining data points to the
corresponding cluster according to the similarity. The rela-
tionship between attractiveness and belonging is shown in
Figure 2.

The core steps of AP clustering algorithm are the itera-
tive updating of rði, kÞ and aði, kÞ, and the updating formu-
las are shown as follows:

r i, kð Þ = s i, k −max
j≠k

a i, jð Þ + s i, jð Þf g
�

, ð7Þ

a i, kð Þ =min 0, r k, kð Þ + 〠
j≠i,j≠k

max 0, r k, kð Þf g
( )

, i ≠ k:

ð8Þ
As shown in the following formula,

a i, kð Þ =〠
j≠k
max 0, r j, kð Þf g: ð9Þ

During the entire iterative process of the algorithm, the
rði, kÞ and aði, kÞ information values of each sample point
are constantly updated by the algorithm until the conver-
gence of the algorithm is completed. Thus, k high-quality
exemplar can be generated, and then, the nonclustering cen-
tered exemplar. Data points are allocated to the correspond-
ing cluster. Damping factor lam ∈ ½0:5, 1� is introduced to
avoid oscillation. Increasing dayani factor can effectively
eliminate the oscillation and make the algorithm converge.
lam = 0:9 can be obtained, as shown in the following for-
mula:

r tð Þ i, kð Þ = 1 − lamð Þ ∗ s i, kð Þ −max
j≠k

at−1 i, jð Þ + s i, jð ÞÈ É
+ lam ∗ r t−1ð Þ i, kð Þ

� �
:

ð10Þ

Means algorithm is widely used because of its simple
theory and fast calculation speed. However, it also has many
defects: the number of clustering in k-means algorithm
needs to be given in advance. The clustering result depends
on the reasonable choice of user parameters, but the selec-
tion of the number of clustering is very difficult to estimate,
especially when we do not know the given data distribution
form, so it is impossible to determine how many classes the
data set should be divided into. The algorithm has great
dependence on the selection of initial value. Different initial
values often lead to different results, which leads to poor sta-
bility of the algorithm [16]. The k-means algorithm needs to
update the distribution model regularly and continuously
count new sites after modification. Therefore, when the data
cost is very large, the time cost of the algorithm is very large.
And the algorithm is sensitive to noise and outliers. In the
face of the original data with complex human quantity and
errors (action: operation of fire failure data), we first con-
sider how to convert the original data into data in accor-
dance with the requirements of mathematical analysis
methods. The nursing bed movement history in the system
of “multi-functional nursing and physiological parameters
remote monitoring device” is the source data object of this
paper. This data sheet includes six attributes: control mode

Data
point k

Data
point i 

Figure 2: The relationship between attractiveness and belonging.
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(manual, voice, and timing control), action type, action time,
action value, operation result, fault analysis, and remarks.
Due to inevitable objective reasons, there are errors and
omissions in the data, and the quality of the data will directly
affect the clustering algorithm results, so it is necessary to
preprocess the source data [17]. Nonparametric rank-sum
test analysis showed that patients’ satisfaction with nursing
work in the intervention group was significantly better than
that in the control group, and the difference between the two
groups was statistically significant (Z = 3:479, P < 0:05), as
shown in Table 1 and Figure 3.

4. Experiment and Analysis

The overall framework of the nursing bed experimental plat-
form is shown in Figure 4.

The main control computer as a human-computer inter-
action interface and user input control signal platform, care
bed motor control drive system to complete the analysis of
control signal, and drive the corresponding control bed parts
of the motor [18, 19]. The nursing bed should meet the var-
ious necessary positions and postures which are conducive
to the nursing person’s rehabilitation and self-care. For
example, in order to prevent bedsores and a series of compli-
cations caused by poor blood flow due to a long time in bed,
nursing bed can realize the bed surface left and right side
turn over action. To speed up the healing of a patient’s
injured leg, the nursing bed offers leg lifts and more. The
nursing bed has 12 single movements in total, and all single
movements of the nursing bed are shown in Table 2 below.

They are left turn up, left turn down, right turn up, right
turn down, back up, back down, leg up, leg down, head of
the bed up, head of the bed down, bed end up, and bed
end down. There are also two combined movements: bed

rise and bed fall, which are made by the head and tail of
the bed in coordination [20]. If bed body rises, namely, the
head of a bed and bed end rise at the same time, bed body
drops, namely, the head of a bed and bed end drop at the
same time, because this nurses a bed to share 14 action types.
The nursing bed consists of a number of independent insti-
tutions in mechanical structure, each corresponding to more
than one degree of freedom. Under the unified and coordi-
nated control of the control system, these institutions form
a multichain system, through the cooperative movement of
each bed panel, so that the nursing bed completes a specific
posture [21]. Therefore, the design and implementation of
the control system is one of the most important parts of
the whole nursing bed. In order to make the control system
realize intelligent control of nursing bed and timely under-
stand the current working state of nursing bed, the necessary
number of position sensors is installed on the nursing bed
body. By detecting the data transmitted back through the
sensor, the control system can understand the motion state
of each bed panel in real time, to avoid the mutual interfer-
ence of different institutions or the overimpact of the linear
motor and other unnecessary damage to the bed and the
user. Nursing bed movement control system adopts the con-
trol mode of cascade and feedback between upper and lower
computers [22]. The upper computer is a full-touch tablet
PC under Windows XP system with a resolution of 800 ∗
600. The familiar window operating system makes it easy

Table 1: Comparison of nursing satisfaction score between intervention group and control group (n(%)).

Quite satisfied Satisfied So-so Dissatisfied Z value P value

Intervention group (n = 50) 7 (14) 31 (62) 10 (20) 2 (4) -3.208 0.001

The control group (n = 50) 4 (8) 15 (30) 26 (52) 5 (10)
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Figure 3: Pie chart of satisfaction score of intervention group.
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Figure 4: Overall framework of nursing bed experimental
platform.
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for users to master the operation, while the large high-
resolution screen also enhances the user experience. The
lower computer is a motor drive system based on ATmega16
chip [23, 24]. The user input the control (button or voice)
signal of nursing bed action through the upper computer,
and the lower computer is responsible for driving the corre-
sponding motor to perform the corresponding nursing bed
action. At the same time, the lower computer detects the
limit signal of the relevant position sensor, motor pulse,
and voice recognition trigger signal in real time and feeds
these signals back to the upper computer for relevant pro-
cessing. The control system block diagram of nursing bed
is shown in Figure 5.

Retrospective analysis was conducted in this study, and
100 subjects were selected, including 50 in the control group
and 50 in the intervention group. By comparing the age
composition, gender, education level, marital status, per
capita monthly income (yuan), payment method of medical
expenses, nature of work, and residence of patients in the
two groups, the results show that there were no significant
differences in age composition, gender, education level, mar-
ital status, per capita monthly income (yuan), payment
method of medical expenses, nature of work, and residence
between the two groups (P > 0:05), indicating that the two
groups were comparable. In this study, the patients’ lumbar
function was scored based on the postoperative JOA lumbar
function score. Cronbach’s A coefficient of this scale was
0.89, which had high reliability and validity. The results
showed that there was no significant difference in the JOA
lumbar function score between the control group and the
day control group (P > 0:05). The JOA lumbar spine func-
tion scores of the affected group at 1 month and 3 months
after operation were 21:2 + 1:010 and 28:34 + 0:939, respec-
tively, which were higher than those of the control group

(20:74 + 1:046 and 27:56 + 0:951, respectively). There was
significant difference between the two groups (P < 0:05).
Repeated measure anOVA showed that lumbar function
was restored at 1 and 3 months after surgery in both groups
over time. However, the recovery of lumbar function in the
intervention group was better than that in the control group
(P < 0:05) [25]. It indicates that the implementation of pre-
operative lumbar function training guidance, early postoper-
ative exercise, and timely psychological intervention in
clinical nursing pathway under ERAS concept can promote
the recovery of patients’ lumbar function more quickly. It
has also been confirmed that ERAS has positive significance
for postoperative functional recovery and postoperative pain
recovery of patients after knee surgery. ERAS as a concept
has been recognized and widely used by medical profes-
sionals. The control group was given routine care, while
the intervention group was given ERAS care. ERAS care
covers multiple aspects of preoperative, intraoperative, and
postoperative care, which can reduce the occurrence and
duration of postoperative lumbar pain and achieve rapid
recovery. Fifteen patients were enrolled in the ERAS obser-
vation group. Preoperative drug diagnosis and minimally
invasive surgery should be taken to reduce tissue stimulation
and dissection in the wound. Postoperative combined anal-
gesic drugs, early functional exercise, reasonable diet, and
other methods were used to evaluate the therapeutic effect
using VAS. The results showed that VAS score of the obser-
vation group was significantly different from that of the con-
trol group 1 day after surgery, 3 days after surgery, and at
discharge follow-up, P < 0:05; ERAS is considered to be an
advanced rehabilitation guidance strategy based on
evidence-based medicine research, which optimizes manage-
ment measures for the entire treatment process and every
link to embody humanistic care, better communication,
and cooperation between patients and medical staff. Early
postoperative rehabilitation exercise enhances patient confi-
dence, reduces back pain, prevents nerve root adhesion, and
has a good effect [26]. ERAS-assisted modeling has also been
shown to improve postoperative pain in perioperative
patients. The results of this study showed that there was no
significant difference in the VAS scores of the two groups
in the days of enrollment (P > 0:05). The VAS scores of the
patient group on the 1st, 2nd, and 3rd days after operation
were 3:38 ± 1:008, 2:30 ± 0:931, and 1:48 ± 0:677, respec-
tively. The lower the control group (4:12 ± 1:466, 2:74 ±
1:225, and 1:88 ± 0:872), the difference was significant, P <
0:05. For time (P < 0:05), compared with the control group,
the pain relief in the affected group was significantly better
than the control group (P < 0:05). This indicates that during

Table 2: Basic monomer movements of nursing bed.

Left side
Left turn up

Right side
Right turn up

Left turn down Right turn down

North
Back up

Legs
The leg up

Back down The leg down

The head of a bed
Bed body rise

The end of the bed
Bed rise

Bed body down Bed down

Master 
computer

(host computer)

Nursing bed 
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sensor

Motor drive 
system with 

ATmegal6 as 
the core
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computer)

Figure 5: Control system block diagram of nursing bed.
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the implementation of clinical nursing pathway under ERAS
philosophy for patients, the medical staff has optimized
management measures for every link. Timely psychological
support for patients, teaching patients to relieve pain
methods, enhancing patient confidence, and advancing anal-
gesia and the implementation of multimode analgesia effec-
tively reduce the pain of patients, to achieve the purpose of
rapid recovery. Cerebrospinal fluid leakage caused by dura
injury is a common complication of lumbar spine surgery.
It has been reported that the incidence of cerebrospinal fluid
leakage in primary lumbar surgery is 5.5%-9%. Cerebrospi-
nal fluid leakage can cause direct consequences including
wound sensation and wound healing, and long time without
improvement can cause headache symptoms. The main
cause of cerebrospinal fluid leakage is adhesion of ossifica-
tion and dura, careless operation during the operation, and
damage of dura and arachnoid membrane. Prevention is
the key to avoid cerebrospinal fluid leakage. Therefore, sur-
geons must first be familiar with local anatomy, and fully
evaluate the adhesion degree between the compressor and
the dura, whether there is dura ossification, and fully expose
the surgical field during the operation, so as to avoid cere-
brospinal fluid leakage as much as possible by improving
surgical techniques. For the occurrence of cerebrospinal
fluid leakage, actively take the correct treatment method,
and strive to achieve good results. The results of this study
showed that the incidence of postoperative cerebrospinal
fluid leakage was 2% (1 case) in the intervention group and
2% (1 case) in the control group, and there was no statistical
significance between the two groups (P > 0:05). This may be
related to the small sample size of this study, and a large
number of clinical trials are still needed in the future to ver-
ify the significance of the implementation of clinical nursing
pathway under ERAS concept in reducing the incidence of
cerebrospinal fluid leakage after lumbar interbody fusion fix-
ation. Urinary retention is a common complication after
lumbar surgery. Some studies have found that the incidence
of urinary retention after lumbar surgery is 15%. At the same
time, patients with lumbar spinal stenosis are prone to uri-
nary tract infection due to routine indwelling catheter after
general anesthesia. Foreign studies have reported that the
incidence of urinary tract infection after scoliosis and
kyphosis surgery is 3.9% and 4.8/%, respectively. The study
found that 10.5% of patients developed urinary tract infec-
tions after spinal surgery. The incidence of postoperative
urinary tract infection varies depending on the population,
study, and surgical approach, and patients may experience
severe recurrence of postoperative urinary tract infection.
Therefore, great attention should be paid to actively inter-
vene to minimize the occurrence of urination and urination
[27, 28]. The results of this study showed that the incidence
of urinary incontinence and voiding was 4% (2 cases) in the
study group and 18% (9 cases) in the study group. The inci-
dence of urinary incontinence and urinary incontinence in
the control group was lower than that in the control group,
and the difference between the two groups was significant
(P < 0:05). Li et al. showed that by using therapy in an ERAS
strategy, caregivers could reduce urination and urination by
educating patients about timely preoperative and appropri-

ate interventions and timely handling of catheters during
and after surgery. It is of great significance to prevent uri-
nary retention and urinary tract infection after lumbar inter-
body fusion and fixation. Abdominal distention often occurs
1~3 days after lumbar spine surgery, which seriously affects
the patient’s health and mood, diet, and sleep, and increases
the patient’s pain. Long-term abdominal distention may lead
to intestinal adhesion and intestinal obstruction. Abdominal
distention may squeeze both lungs and cause dyspnea and
dyspnea, which requires extensive attention. Relevant stud-
ies on the effects of ERAS on abdominal distention after
lumbar spine surgery showed that the incidence of abdomi-
nal distension in the observation group (using ERAS nurs-
ing) and the control group (using routine nursing) was 7%
and 21%, respectively, and the abdominal distension was
completely relieved in the observation group 7 days after
surgery, while the rate of abdominal distension in the con-
trol group was 5%. The difference between the two groups
was statistically significant. It is believed that nursing mea-
sures under the guidance of BRAS concept can reduce the
occurrence of postoperative abdominal distension and
relieve abdominal distension as soon as possible, which has
great promotion significance. Studies have found that the
incidence of postoperative abdominal distension can be sig-
nificantly reduced through early postoperative activities and
functional exercises for patients with lumbar degenerative
diseases. In this study, the incidence of postoperative
abdominal distension was compared between the two
groups. The results showed that the incidence of postopera-
tive abdominal distension was 14% (7 cases) in the interven-
tion group and 32% (16 cases) in the control group, and the
difference between the two groups was statistically signifi-
cant (P < 0:05). The results of this study are consistent with
the studies of experts outside China, suggesting that the inci-
dence of abdominal distention can be reduced by imple-
menting relevant measures of clinical nursing pathway
under ERAS concept, such as fasting for 6 h and 2h before
surgery, small amount of water intake early after surgery,
and early ambulation. Deep vein thrombosis of lower limbs
is a common complication after orthopedic surgery, which
is usually caused by longer operation time, longer postoper-
ative bed time, advanced age, fear of wound pain, and poor
postoperative functional exercise. The patient has no obvi-
ous symptoms in the early stage, but if not handled in time,
the severe case may lead to embolus shedding and pulmo-
nary embolism, endangering the patient’s life. Foreign liter-
ature has reported that the incidence of venous thrombosis
in lower limbs after spinal surgery is 0.3%-31%, and the inci-
dence of deep venous thrombosis in lower limbs in patients
with spinal trauma and spinal surgery is 1.2%-3.6%, among
which 50%-70% can be secondary to pulmonary embolism.
The results vary depending on the population and methods
studied. The results of this study showed that the incidence
of postoperative deep vein thrombosis in the lower extremity
was 0% (0 cases) in the patient group and 2% (1 case) in the
control group. There was no significant difference in any one
group (P > 0:05). There was 1 case of lower extremity deep
vein thrombosis in the control group and no case of lower
extremity deep vein thrombosis in the intervention group,
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which was less in both groups. Firstly, it may be closely
related to the high attention paid by medical staff, and sec-
ondly, it may be related to the small sample size of the study,
which still needs to be confirmed by studies with large sam-
ples in the future. Wound infection can be seen in a variety
of factors. Studies have found that the causes of wound
infection after lumbar interbody fusion fixation are often
diabetes, infection history, long operation time, smoking,
and interbody fusion device implantation. Previous back
surgery and diabetes were reported to be significant risk fac-
tors for wound infection. It has been reported that the inci-
dence of incisions after lumbar spinal stenosis is 4% to 6%,
and the incidence of incisions after lumbar spinal stenosis
and interbody fusion is 2.5%. The results of this study
showed that the incidence of postoperative pain in the inter-
vention group was 2% (1 case), and that in the control group
was 10% (5 cases), with no value in either group (P > 0:05).
This may be related to the small sample size of this study
and the improvement of medical asepsis technology. Future
studies with large samples are still needed to confirm the sig-
nificance of clinical nursing pathway implementation under
ERAS concept in preventing wound infection after lumbar
interbody fusion fixation.

5. Conclusion

Here, a BTS (brain tumor) operation training simulator was
developed from the training of neurosurgery, aiming to solve
the practical problems of difficult training and high cost in
neurosurgery. And the existing problems in virtual neuro-
surgery are introduced, and the key problems in virtual neu-
rosurgery are studied. The basic training module of BTS
surgery was designed, and the simulator was analyzed sub-
jectively and objectively to verify its effectiveness. The main
work of this essay includes the following aspects: surface
rendering and volume rendering in 3D reconstruction of
medical images are compared, and volume rendering of
medical images based on Ray Casting algorithm is realized
in Unity3D, which plays a crucial role in preoperative plan-
ning of virtual surgical simulator. The soft tissue modeling
and cutting in neurosurgery were realized based on XPBD
algorithm, and surgical training modules such as skin cut-
ting were realized in Unity3D, which further improved the
simulator of brain tumor surgery. A grid voxel method was
proposed to reconstruct the skull, and a training module
for craniotomy was designed to solve the problem of unreal
tactile simulation in orthopedic surgery.
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In order to understand the problems of the application of MRI and CT images in the early cervical cancer surgery, a method that
the application of MRI imaging and CT images in early cervical cancer surgery was proposed. For the cervical cancer in clinical
practice, the applications of the modern imaging examination and the clinical staging classification were investigated and
analyzed. Compared with the surgical pathology results, the application value of common modern imaging in clinical staging
of cervical cancer was evaluated. It was found that the sensitivity of MRI and CT in diagnosing lymph node metastasis was
56% and 58%, and the specificity was 93% and 92%, respectively. The experiment proved the application value of MRI and CT
in clinical staging of cervical cancer.

1. Introduction

Since the 1940s, with the popularization of cervical cytology,
HPV testing and other cervical cancer screening methods,
patients with cervical cancer have been diagnosed and
treated at the early stage or even precancerous stage, thus
blocking the occurrence and development of cervical cancer.
After the successful application of cervical cancer vaccine in
clinic, the World Health Organization has put forward the
ambitious goal of global elimination of cervical cancer. How-
ever, despite a significant decline in the incidence and mor-
tality of cervical cancer in developed countries, cervical
cancer is still one of the major malignant tumors threatening
women’s health worldwide, ranking fourth in the incidence
and mortality of female malignant tumors, most of which
occur in developing countries. In China, according to the
tumor monitoring data of the National Cancer Center, cervi-
cal cancer ranks first among female reproductive tract malig-
nancies. The prevention and treatment of cervical cancer is
not only a simple medical issue but also affected by social,
economic, cultural, and other complex factors in addition
to medical factors. Research on the prevention and treat-
ment of cervical cancer in China and other developing coun-
tries is not only necessary to reduce the imbalance in the

prevention and treatment of cervical cancer, but also the
only way to achieve the elimination of cervical cancer in
the world.

2. Literature Review

Tuchina et al. believed that since tumor progression was a
continuous process, patients with cervical cancer were pre-
sented as heterogeneous groups with different clinicopatho-
logical features and survival prognosis when they sought
treatment [1]. Dong et al. believed that clinicians first judged
patients’ cancer stage and then conducted doctor-patient
communication, prognosis judgment, and treatment plan
selection according to their stages [2]. Therefore, Xiaodan
et al. believed that accurate clinical staging was an important
influencing factor in evaluating patient prognosis, selecting
appropriate treatment mode, and implementing individual-
ized surgery [3]. Low or high preoperative staging may lead
to inadequate or excessive treatment of cervical cancer. Vor-
onin et al. believed that the high staging caused some
patients to lose the chance of surgery and accept direct
radiotherapy instead, thus losing the advantages of surgical
treatment in preserving ovarian and vaginal functions and
reducing long-term complications. Some patients lost the
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opportunity to receive a smaller range of conservative sur-
gery and received unnecessary extensive hysterectomy,
resulting in increased perioperative complications and
decreased quality of life [4]. Eley et al. believed that low stag-
ing could lead to inadequate treatment, and postoperative
radiotherapy and chemotherapy were often needed, result-
ing in a significant increase in total complications and seri-
ously affecting the quality of life. Or the scope of the lesion
was found to be beyond the expectation during the opera-
tion, resulting in increased difficulty of the operation or even
having to give up the operation [5]. In addition, Masselli
et al. believed the clinical staging classification should be
judged according to unified standards in patients with tumor
staging, which could make the data of the world different
medical institutions being comparable, so as to carry out
data summary and analysis of therapeutic effect evaluation
and the implementation of clinical trials. It could make can-
cer research results applied to the worldwide eventually [6].
Capozza et al. believed that cervical cancer was one of the
earliest malignant tumors with clinical staging. Its history
could be traced back to 1928 [7]. Reinhold et al. believed that
the clinical staging classification was born in the context of
radiotherapy as the main treatment for cervical cancer [8].
At that time, Marchenko et al. believed that in order to com-
pare the therapeutic efficacy of cervical cancer among differ-
ent institutions, different doctors, and different radiotherapy
methods, a standard radiotherapy regimen for cervical can-
cer was established, which changed the chaotic situation of
radiotherapy at that time. The following radiotherapy com-
mittee of the International Health Union commissioned
three professors to develop clinical staging of cervical cancer
[9]. After the staging was proposed, Silvestro et al. believed
that it was gaining worldwide recognition because of its sim-
plicity, practicality, and its ability to reflect prognosis to a
certain extent. It was adopted by the Federation Interna-
tional of Gynecology and Obstetrics (FIGO) in 1954 and
was used to today [10]. Although it was modified for many
times, its periodization principle and framework remained
unchanged. Compared with other malignant tumors using
clinical staging, such as lung cancer, for a long time, the clin-
ical staging of FIGO cervical cancer mainly relied on pelvic
examination and some simple imaging methods, such as
IVP and chest X-ray, while modern imaging examinations
such as CT and MRI were excluded, as shown in Figure 1.

3. Methods

Full convolutional neural networks are widely used in image
segmentation. At present, full convolutional neural network
is used for organ segmentation in medical image. On the
basis of full convolutional neural network, many improved
network structures are derived. In the research, the basic
structure and training method of convolutional neural net-
work were introduced, and the three-dimensional convolu-
tional neural network Vnet network was introduced, and
then, the defects of Vnet network in the field of organ seg-
mentation were pointed out. Full convolutional neural net-
work is used to solve the problem of image semantic
segmentation [11]. Since there is no full connection layer,

the full convolutional neural network does not need to fix
the feature graph into the feature vector of the same length,
so it can receive the input image of any size. Full convolu-
tional neural network is an end-to-end network structure,
and the same size segmentation results can be obtained
directly from the input image data. In essence, full-
convolutional neural network classifies every pixel of the
image [12, 13]. The full convolutional neural network is
mainly composed of convolution layer, pooling layer, and
upsampling layer. The function of convolution layer is to
extract local features of image data. The function of pooling
layer is to enhance receptive field and narrow data dimen-
sion. The function of the upsampling layer is to restore the
feature map to the same size as the input image [14]. The
overall process is as follows. The image is input first. Then,
feature is extracted through convolution layer and pooling
layer to compress feature dimension. Then, the dimension
of the feature map is restored through the upper sampling
layer. Finally, Softmax is calculated for the feature graph to
obtain the category probability of each pixel. According to
the probability, each pixel is classified and the final segmen-
tation result is obtained. According to the dimension of
input image, full-convolutional neural network can be
divided into two-dimensional full-convolutional neural net-
work and three-dimensional full-convolutional neural net-
work. Common two-dimensional full convolutional neural
network includes FCN, Unet, and DeepLab. Three-
dimensional full convolutional neural network includes 3D
Unet, Vnet, and DenseVnet. Full convolutional neural net-
work is generally composed of the following parts including
convolution, pooling, activation function, upsampling, and
Softmax. Schematic diagram of the simple structure of full
convolutional neural network is shown in Figure 2.

Pooling, namely, downsampling, is used to reduce data
dimensions. Pooling typically reduces the dimension of the
image data by a factor of 2. Due to the statistical proper-
ties of features, the feature graph can still describe the
image after the pooling operation. And the pooling opera-
tion reduces the data dimensions, which can effectively
avoid overfitting. There are three main types of pooling:
maximum pooling, mean pooling, and convolution pool-
ing. In maximum pooling, the maximum value of the
region is selected as the output. In mean pooling, the
mean value of the region is calculated as the output. In
convolution pooling, the convolution is calculated, and
the stride is set to 2 to achieve the effect of pooling [15].
After the input convolution calculation, another function
will be applied, and this function is the activation func-
tion. The function of activation function is to introduce
nonlinear relation so that the neural network can approx-
imate to any nonlinear function.

Common activation functions are as follows.
Sigmoid function is shown in the following formula:

f xð Þ = 1
1 + e−x

: ð1Þ

Hyperbolic tangent (tanh) function is shown in the
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following formula:

f xð Þ = ex − e−x

ex + e−x
: ð2Þ

ReLU function is shown in the following formula:

f xð Þ =max 0, xð Þ: ð3Þ

PReLU function is shown in the following formula:

f yið Þ =
yi, ifyi > 0,
aiyi, ifyi ≤ 0:

(
ð4Þ

Sigmoid function is prone to cause the problem of gradi-
ent disappearance. Compared with sigmoid, tanh is
improved but still has the problem of gradient disappear-
ance. At the same time, these two functions are more

Linac

Multileaf collimator

Xray source

Megavoltage detectors

Beam stop
Patient

Table

CT image detectors

Figure 1: Application of MRI and CT images in the surgical treatment of early cervical cancer.
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Figure 2: Schematic diagram of simple structure.
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complicated and require a large amount of calculation.
ReLU function is greatly improved in these two aspects.
ReLU not only does not appear gradient disappearance but
also is easy to calculate. Meanwhile, ReLU function can also
introduce sparsity into neural network. The PReLU function
is unsaturated and converges faster than ReLU. After the
convolution and pooling of the input image, the size of the
feature map is smaller than the original image. The image
segmentation network needs to restore the feature map to
the same size as the input image for further calculation.
Therefore, the size of the feature map needs to be expanded
to improve the resolution of the feature map, which is called
upsampling [16]. There are three common methods of
upsampling: bilinear interpolation, transposed convolution,
and antipooling. At present, transposed convolution is
mainly used. Transposed convolution is performed by first
enlarging the size of the input by adding zeros, then rotating
the convolution kernel, and finally convolving the input. The
operation is shown in Figure 3.

Softmax is used to deal with multiclassification prob-
lems. The final output of neural network needs to be proc-
essed by Softmax function. The definition of Softmax
function is shown in the following formula:

si =
eVi

∑c
i e

Vi
: ð5Þ

Full convolutional neural network is a supervised learn-
ing algorithm, and the parameters of the convolution kernel
in the network need to be obtained through the supervised
training. In the supervised training of convolutional neural
network, three parts are mainly considered including labeled
data, loss function, and gradient descent algorithm.

Loss function is used to measure the difference between
the predicted value and the real value of the model. It is a
nonnegative real value function. The smaller the loss func-
tion, the better the robustness of the model. For image seg-
mentation, there are two commonly used loss functions.

Cross entropy loss function: it describes the difference
between two probability distributions. The smaller the dif-
ference is, the closer the probability distribution is. For the
two probability distributions p and q, q is used to represent
the cross entropy of p, as shown in the following formula:

H p, qð Þ = −〠
x

P xð Þ log q xð Þ: ð6Þ

Dice loss function: it describes the degree of overlap
between the predicted region and the real region in the
image segmentation result, as shown in the following for-
mula:

D = 2∑N
i pigi

∑N
i p

2
i +∑N

i g
2
i

: ð7Þ

Gradient descent algorithm is a kind of iterative method.
Gradient descent is one of the most commonly used
methods for solving model parameters of machine learning

algorithms, namely, unconstrained optimization problems.
The minimum value of the target loss function was itera-
tively solved step by step by gradient descent method, and
the minimum loss function and model parameter values
were obtained. Commonly used gradient descent algorithms
are as follows.

The full name of SGD is Stochastic Gradient Descent. A
batch of samples are randomly selected. Each input in the
sample is output by using the existing parameters, and then,
all the errors are compared with the actual output. After
averaging, the average error is obtained. Based on this,
parameters are updated as shown in the following formulas:

g
Λ
⟵ + 1

m
∇θ〠

i

L f xi ; θð Þ, yið Þ,

θ⟵ θ‐εgΛ :
ð8Þ

One problem with SGD is that the gradient calculated in
each iteration is noisy. Using the idea of momentum for ref-
erence, the previous several gradients are added into the cal-
culation of this gradient, which can effectively alleviate the
noise problem and speed up learning. The cumulative gradi-
ent decays each turn, as shown in the following formulas:

s⟵ ρ1s + 1 − ρ1ð Þg,
r⟵ ρ2r + 1 − ρ2ð ÞgΘg:

ð9Þ

In the case of preparing the training data, the loss func-
tion and gradient descent algorithm are determined. Then,
the full convolutional neural network can be trained to fit
the parameter values of the neural network. However, the
models trained based on training data sets often have poor
generalization ability, which can be mainly divided into
two reasons, namely, underfitting and overfitting. Underfit-
ting is caused by the poor fitting degree of the model to
the data, which can be solved by increasing the depth of
the neural network or improving the network structure.
Overfitting is because during the training of the model, if
there is less training data, that is, the training data cannot
estimate the distribution of the whole data or the number
of training iterations is too many, the noise in the training
data and the unrepresentative features in the training sam-
ples are fitted, which leads to the poor generalization ability
of the model. The overall network structure is the encoder
decoder structure. The left part is the encoding process,
which is composed of convolution and pooling layer, with
a total of 4 convolution layers and 4 pooling layers. The right
part is decoding process, with a total of 4 convolution layers
and 4 upsampling layers. In the middle of the network bot-
tom is convolution layer, which is located between encoding
and decoding process. In the encoding part and decoding
part, the convolution layer with the same size of feature
graph is connected by the cascade layer. Each convolution
layer contains 1 to 2 convolution units, among which the
first left convolution layer and the first right convolution
layer contain 1 convolution unit, and the remaining convo-
lution layers contain 2 convolution units. In the convolution
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layer, residual learning structure is adopted to add the input
of the convolution layer and the final output of the convolu-
tion layer. And then, subsequent calculation is carried out,
so as to alleviate the problem of gradient disappearance.
The pooling layer of Vnet-S network is the convolution
pooling. There are two 1 × 1 × 1 convolution kernels behind
the right 1 convolution layer, which is responsible for the
number of compression channels. At the end of the network
is Softmax, which generates the category probability of each
pixel of the image. Specific network parameters are shown in
Table 1.

The overall process of network coding calculation is as
follows. First, in the coding process, features are extracted
continuously by the convolutional layer, feature dimensions
are reduced by the pooling layer, and receptive fields are
increased. When reaching the middle layer, feature dimen-
sions reach the minimum and the number of feature chan-
nels reaches 256. Then, in the decoding process, the
convolution layer extracts and combines the features, the
upsampling layer restores the size of the feature image, and
the cascade layer compensates the fine granularity image fea-
tures and target location information. On the right 1, the size
of the feature map of the convolution layer is restored to the
same size as the input image. Then, two 1 × 1 × 1 convolu-
tion kernels are combined and the number of channels is
compressed to obtain two feature images with the same size
as the original image. Then, Softmax function is used to
obtain the probability of each voxel in the original image
belonging to foreground and background. If the foreground
probability is greater than the background probability, the
prediction is the foreground target and marked as 1. If the
foreground probability is less than the background probabil-
ity, the prediction is the background and marked 0. The loss

function selected by training Vnet-S network is Dice loss
function.

4. Experiment and Analysis

Twenty patients with LACC admitted to Nanfang Hospital
of Southern Medical University from September 2020 to
May 2021 were selected for a retrospective analysis. The
original data sets of preoperative CTA and DSA images dur-
ing arterial chemotherapy were collected. The patients were
29-52 years old, with an average age of 43:28 ± 7:98 years.
All patients were evaluated by two chief gynecologic oncolo-
gists based on the 2009 Federation International of Gynecol-
ogy and Obstetrics (FIGO) staging, and the size of the tumor
was more than 4 cm. All patients were excluded from basic
cardiovascular diseases, hyperthyroidism, pregnancy, etc.,
and had no history of drug or seafood allergy. After being
informed of the efficacy and risks of arterial chemotherapy
and other alternative treatment plans, they voluntarily
accepted preoperative neoadjuvant arterial chemotherapy,
underwent preoperative CTA examination, and signed rele-
vant informed consent, as shown in Table 2.

Dual source CT (SOMATOM Definition) produced by
Siemens, Uvixian (370mgI/ml, Schering Guangzhou Phar-
maceutical Co., LTD.) and double syringe were used. Scan-
ning conditions were tube voltage 120 kV, tube current
320mA, scanning layer thickness 5mm, layer spacing
5mm, fasting for 4 h to 6 h before examination, and without
other special treatment. During the scanning, the patient was
in supine position in the middle of the bed with his head in
his hands and his legs straight and together. The midsagittal
plane of his body was perpendicular to the bed. The scan-
ning range was from the lower margin of the third lumbar
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Figure 3: ROC comparison of different variables.
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spine to the lower margin of the symphysis pubis [17]. After
the routine plain scanning was performed (plain scanning
period), contrast agent 80ml was injected through the
patient’s right median cubital vein at the flow rate of
4.0m1/s (A tube) with a double simple high-pressure
syringe, followed by 20ml normal saline injection at
4.0ml/s (B tube) and bolus tracking. The region of interest
(ROI) at 2.0 cm above the abdominal aortic bifurcation was
selected for dynamic CT value monitoring, and the scanning
was automatically triggered when the CT value in ROI
reached 100Hu (arterial phase). Finally, the images of each
period were thinned to a thickness of 1.0mm and saved by
disc carving. First, the original data set in plain scanning
period was imported into the Mimics software. After auto-
matic positioning images, tissue images, and interpolation
processing, the minimum reconstruction threshold was set
at 100Hu. After region growing, a complete digital 3D
model of pelvis was directly reconstructed. Finally, the con-
structed pelvic digital 3D model was exported and saved in
STL format by binary STL command in export tool, in prep-
aration for subsequent registration and reconstruction of
vascular network model [18]. The original data set of arterial
phase was imported into the Mimics software, and the min-
imum reconstruction threshold was set to 90Hu~100Hu
according to the display of arterial blood network after auto-
matic positioning image, tissue image, and interpolation
processing. Then, the bone tissue of each layer was automat-
ically generated, and the outline of arterial blood network
was enhanced (initial mask) by region growth. The STL for-
mat file of pelvis was imported into the reconstruction file of
arterial phase, and the 3D model data was inverted into 2D
mask data by calculate mask from subject. After separating
the pelvis from the connected part of the pelvic arterial net-
work layer by layer, the pelvic mask was created by using

erase tools in edit masks. Boolean operations were used to
subtract the pelvic mask from the initial mask. A new digital
3D model of cervical cancer arterial blood network was fur-
ther generated by using the region growth tool, which was
exported and saved in JPEG format. On the basis of the dig-
ital 3D model of uterine arterial blood network for cervical
cancer in vivo, 3Dview, Rotation, and Rescale were used to
scale and rotate the model at any size and angle, so as to
observe the branches and direction of each artery. The
source and number of uterine blood supply arteries were
identified. Using the function of Cut with polyplane and
Cut with curve in the Mimics software, the uterine arterial
blood network model was segmented into uterine or cervical
arterial blood network, left or right uterine arterial blood
network, and left or right cervical arterial blood network.
For each part, the blood volume could be calculated by using
3D properties—volume and the blood supply ratio could be
further calculated. For cervical cancer patients with original
clinical IB1~IIA2 stage included in the research, lymph node
metastasis was first determined according to MRI or CT
examination reports. For patients with positive pelvic lymph
nodes, IICr stage was defined according to the new FIGO
cervical cancer staging standard. Since para-aortic lymph
node dissection was performed in only a few cases, IIC stage
in the research referred to the cases with positive pelvic
lymph nodes. Then, according to the surgical pathological
report, lymph node metastasis was determined, which was
defined as IHICp stage in the same way. And then, IICr
and IIICp were compared. The measurement data were
expressed as mean ± standard deviation (X ± S), and the
counting data were expressed as N (%). According to data
type, intergroup comparison was performed by independent
sample t test, and intergroup rate comparison was per-
formed by χ2 test or Fisher’s exact probability method.
When lymph node metastasis was confirmed, it was defined
as true positive if both MRI and pathological reports indi-
cated the presence of at least one lymph node metastasis
[19, 20]. If only MRI showed lymph node metastasis, it
was defined as false positive. If neither MRI nor pathology
showed lymph node metastasis, it was defined as true nega-
tive. If only pathology showed lymph node metastasis, it was
defined as false negative. The sensitivity, specificity, positive
predictive value, and negative predictive value of imaging

Table 1: Vnet-S network parameters.

Convolution layer Composition Convolution layer Composition

Left 1
Convolution unit X1
Channel number 16

Right 1
Convolution unit X2
Channel number 128

Left 2
Convolution unit X2
Channel number 32

Right 2
Convolution unit X2
Channel number 64

Left 3
Convolution unit X2
Channel number 64

Right 3
Convolution unit X2
Channel number 32

Left 4
Convolution unit X2
Channel number 128

Right 4
Convolution unit X1
Channel number 16

Middle layer
Convolution unit X2
Channel number 256

Output
1 × 1 × 1 convolution
Channel number 2

Table 2: FIGO staging of cervical cancer patients.

Staging Cases

IB2 stage 9 cases

IIA2 stage 3 cases

IIB stage 7 cases

IIIA stage 1 case

In total 20 cases
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examination in diagnosing lymph node metastasis were cal-
culated using surgical pathological results as the gold stan-
dard. The SPSS 21.0 software was used for statistical
analysis. A total of 46313 cases of cervical cancer were
screened from the big database of clinical diagnosis and
treatment of cervical cancer in China, and 6662 cases were
selected for final analysis. The case screening process is
shown in Figure 4.

With the gradual popularization of cervical cytology
screening, HPV testing, and cervical cancer vaccine, there
are great changes in the epidemiology of cervical cancer.
Firstly, there are obvious national and regional differences
[21]. In developed countries, cervical cancer on a whole
has appeared a downward trend. But in the developing
world, because of the disequilibrium of medical and health
conditions, cervical cancer has not been effectively con-
trolled. Even due to factors such as lifestyle changes, new
cases continue to rise. Cervical cancer is still a serious threat
to women’s health gynecologic malignant tumor. Secondly,
the wide application of cervical cancer screening makes
more women get diagnosed at the early stage, and the diag-
nosis proportion of early cervical cancer increases. Thirdly,
the incidence of cervical cancer shows an obvious trend of
younger age. And patients often have the desire to preserve
ovarian function or fertility. Finally, researches on the stag-
ing methods of cervical cancer show that in many countries
worldwide, especially developed countries, the clinical stag-
ing of modern imaging examinations such as MRI is not
strictly excluded but affected by these examinations [22].
The exclusion of modern imaging tests such as MRI from
clinical staging is in fact not universally followed, leading
to a decline in the comparability of clinical staging between
different countries and regions worldwide. From the per-
spective of the change of treatment mode, with the increase
of cases of early cervical cancer, the proportion of patients
with cervical cancer undergoing surgical treatment is on
the rise due to the advantages of surgical treatment in pre-

serving ovarian function, tissue elasticity, and reproductive
function [23]. Nowadays, the treatment mode of cervical
cancer has changed into a comprehensive prevention and
treatment mode. It is mainly diversified surgical treatments
for early cancer and the radiotherapy combined with immu-
notherapy and gene therapy for middle and late cancer.
Tumor staging is not static, but it should be regularly
updated as clinical practice changes, so as to adapt to current
clinical practice. Therefore, with the changes in the epidemi-
ology and treatment mode of cervical cancer, the clinical
staging of cervical cancer should be changed accordingly.
For a long time, a large number of researches have believed
that lymph node metastasis is an adverse factor affecting
the prognosis of patients with early cervical cancer. The 5-
year survival rate of patients with negative lymph node
metastasis can reach 91%, while the 5-year survival rate of
patients with positive lymph node metastasis decreases to
67%. Lymph node metastasis is also a determinant of post-
operative supplementary radiotherapy. Therefore, in the
new stage classification of cervical cancer, lymph node
metastasis is included in the stage and defined as IIC stage.
At the same time, modern imaging examinations such as
MRI and CT are allowed to be included in the clinical stage,
making it possible to assess the presence of lymph node
metastasis through imaging examination before treatment.
Since positive lymph nodes are one of the clear indications
of postoperative supplementary radiotherapy, it is of great
clinical significance to determine whether there is lymph
node metastasis and whether it is IIC before treatment. On
the one hand, if there is no actual lymph node metastasis
and the imaging is determined to be stage IIC, the patient
may be advised to direct radiation therapy, thus losing the
opportunity for surgical treatment. For the women of child-
bearing age, radiotherapy may result in loss of ovarian func-
tion. And for the women who need to have children,
radiotherapy may also result in loss of fertility. On the other
hand, if positive lymph nodes are not found before surgical

Total cervical cancer
cases n = 46313 

Included cases
n = 6662

Non-surgical cases n = 12555
No imaging MRI or CT n = 22988

Stage IA, Stage IIB and above n = 2368
Neoadjuvant chemotherapy or radiotherapy

n = 1207
Non-standard surgery or no lymphatic

dissection n = 533

Figure 4: Case inclusion process.
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treatment, patients will need to receive supplementary radio-
therapy after surgery, resulting in higher total complications
of cervical cancer patients than direct radiotherapy and
decreased quality of life [24, 25].

Therefore, if imaging methods can be used to accurately
diagnose the presence of lymph node metastasis and
improve the accuracy of IICr, it will certainly help improve
the treatment prognosis of patients. At present, the accuracy
of MRI and CT in diagnosing lymph node metastasis is not
ideal. A meta-analysis showed that MRI and CT had a sen-
sitivity of 56% and 58% and specificity of 93% and 92%,
respectively, in diagnosing lymph node metastasis. Bourgioti
et al. reported that MRI had a sensitivity of 50.00% and spec-
ificity of 98.99% in the diagnosis of positive pelvic lymph
nodes. In the research, the sensitivity of MRI and CT in
diagnosing lymph node metastasis was only 26.56% and
12.21%, respectively. Most patients with lymph node metas-
tasis confirmed after surgery could not be accurately diag-
nosed by CT or MRI before surgery. The diagnostic
efficacy of CT and MRI in diagnosing lymph nodes was
not ideal. The reasons were analyzed, which may be related
to the multicenter retrospective research, long time span,
and the lack of advanced early imaging equipment. There-
fore, in the clinical practice of cervical cancer in China,
MRI and CT examination is used to diagnose lymph node
metastasis, and the diagnostic efficacy of IIC stage is low
[26]. Pelvic lymphatic dissection should still be considered
for patients with cervical cancer whose MRI or CT examina-
tion does not indicate positive lymph nodes [27, 28]. Cur-
rently, the commonly used imaging techniques for
detecting lymph node status in clinical practice include B-
ultrasound, CT, MRI, and PET-CT. Among them, CT and
MRI are the most commonly used imaging examinations
for detecting lymph node status of cervical cancer due to
their high popularity. MRI and CT are mainly used to judge
benign and malignant lymph nodes by observing the size of
lymph nodes, and the positive standard is usually shorter
axis diameter ≥ 1 cm. However, normal-sized metastatic
lymph nodes are not uncommon. And enlarged lymph
nodes can also be benign lesions, such as inflammatory
enlargement and reactive hyperplasia. Morphological cri-
teria alone cannot distinguish whether the enlarged lymph
nodes are metastatic lymph nodes and cannot distinguish
inflammatory lesions from tumor metastasis. And normal
size metastatic lymph nodes also cannot be found.

5. Conclusions

The application of FIGO clinical staging of cervical cancer in
China was described in detail, including standardization and
accuracy. The proportion of clinical staging not conforming
to FIGO staging standard was 22.6%, and the nonstandard
staging was more common in age > 70 years old. Nonexo-
genous lesions and other staging parameters were difficult
to determine. The proportion of inaccurate clinical staging
was 34.2%, and the incidence of higher stage was signifi-
cantly higher than that of lower stage. The inconsistent judg-
ment of tumor maximum diameter and vaginal involvement
was the main factor leading to inaccurate staging classifica-

tion. Imaging examination, such as MRI and CT, has appli-
cation value in the clinical staging of cervical cancer. The
inclusion of imaging examination in cervical cancer staging
is helpful to improve the accuracy of clinical staging. In the
past clinical practice of cervical cancer in China, the low
diagnostic efficiency of imaging examination may be related
to the relatively backward imaging examination equipment
and technology and the insufficient attention of gynecologi-
cal oncologists to imaging examination. MRI has the advan-
tage of high soft tissue resolution, which can accurately
display the size of cervical tumor lesions, especially suitable
for early cervical cancer. CT scanning has the advantages
of fast speed and clear images, which is more suitable for
the late stage of cervical cancer.
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In order to solve the nursing problems of local anesthesia patients under arthroscopy, a nursing method and experience based on
local anesthesia patients under arthroscopy was proposed. From June 2019 to May 2021, 478 patients who underwent knee
arthroscopy under spinal anesthesia or local anesthesia were retrospectively investigated, including 186 cases (38.9%) under
local anesthesia and 292 cases (61.1%) under spinal anesthesia. 2% lidocaine plus epinephrine was injected locally and intra-
articular in patients with local anesthesia, and 0.75% bupivacaine in patients with spinal anesthesia. It was found that in the
local anesthesia group and spinal anesthesia group, 94.1% (175/186) and 98.3% (287/292) patients did not feel pain during
operation. 93.0% (173/186 cases) and 96.2% (281/292 cases) of patients in the two groups were satisfied or very satisfied with
the effect of anesthesia, respectively. The experimental results showed that local anesthesia was a simple and effective
anesthesia method for knee arthroscopy, which was more reliable and safer than spinal anesthesia. Local anesthesia could be
used for knee arthroscopy or cleaning and rinsing, free body removal, or even common meniscinoplasty.

1. Introduction

Arthroscopic knee surgery is a minimally invasive knee sur-
gery that has been widely carried out at present. As an inva-
sive surgery, it is inevitable to involve anesthesia,
complications, postoperative pain, and other problems. At
present, spinal anesthesia is the most commonly used anes-
thesia method in China, while local anesthesia as a simpler
anesthesia method has not been widely developed. In the
research, a retrospective research of 478 patients who under-
went arthroscopic knee surgery under spinal anesthesia or
local anesthesia was conducted to compare and analyze the

clinical results. Arthroscopic knee surgery is one of the best
methods for the treatment of knee osteoarthritis. Postopera-
tive pain and swelling of the affected limb are common com-
plications. Pain affects the recovery of patients and even
delays into chronic pain, which affects the daily life of
patients in the future, thus affecting the efficacy of surgery.
Arthroscopic knee surgery avoids the large surgical incision,
reduces many surgical operations, and reduces superficial
trauma, but does not reduce the degree of pain. Because
the surgically repaired structures inside the joint (such as
synovial tissue, anterior fat pad, and joint capsule) are rich
in nerve endings, patients can feel painful stimulation, which
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causes severe pain. The local peripheral nerve compressed by
edema or stimulated by inflammatory reaction substances is
also one of the causes of pain.

2. Literature Review

Niwas, R. et al. believed that the United Nations World
Health Organization (WHO) designated 2000-2010 as the
“Bone and Joint Decade” [1]. In osteoarthropathy, Jrgensen,
L. et al. believed that as the largest joint in the human body,
the knee joint was the most frequently involved joint [2].
Huang, W. et al. believed that knee osteoarthritis was a dis-
ease associated with osteoarthrosis, degenerative arthritis,
hyperplastic arthritis, hypertrophic arthritis, and senile
arthritis caused by degenerative changes of articular carti-
lage, resulting in cartilage loss and destruction, and also
known as osteoarthrosis, degenerative arthritis, hyperplastic
arthritis, and senile arthritis, which were often affected by
middle-aged and old people [3]. Bayahya, R. A. et al.
believed that the knee joint included two articular surfaces,
tibia joint and patella joint. In daily activities, the two artic-
ular surfaces were not only heavily stressed but also had
more complex movement patterns than other joints in the
human body, so the knee joint was one of the joints that
were most vulnerable to damage or aging [4]. With the high
prevalence of knee osteoarthritis, the number of patients
coming to the hospital for knee surgery was also increasing.
Khoshkesht, S. et al. believed that the postoperative pain was
inevitable for most surgical patients. And improper and
timely postoperative analgesia measures would bring serious
influence to patients, which would make patients doubt the
operation and affect doctor-patient and nurse-patient rela-
tionship [5]. Thorarinsdottir, K. et al. believed that the Inter-
national Association for the Study of Pain (IASP) defined
pain as an unpleasant feeling and emotional experience with
actual or potential tissue damage, belonging to a subjective
feeling [6]. Suza, D. E. et al. believed that the inability to
communicate could not negate the possibility that an indi-
vidual had the pain experience and needed the appropriate
pain relief [7]. Mutsonziwa, G. A. et al. believed that in
recent years, perioperative analgesia was paid more and
more attention to the researches in various countries. And
it was advocated that postoperative pain should be treated
as “the fifth vital sign,” which was equal to vital signs such
as blood pressure, heart rate, respiration, and temperature,
and timely treatment should be given [8]. Yu, A. et al.
believed that the Joint Commission on Accreditation of
Healthcare Organizations (JCAHO) (2001) also added the
pain assessment and the pain treatment to the hospital
assessment items [9]. Zhu, L. et al. believed that learning sur-
gical knowledge and understanding the pain mechanism of
the disease could better grasp the characteristics of pain
and alleviate the unpleasant pain of patients by taking effec-
tive analgesic measures in time [10]. Using active and effec-
tive analgesia not only could reduce the degree of pain and
eliminate mental tension, so that patients felt more comfort-
able through the postoperative recovery period. It could also
reduce the incidence of perioperative cardiovascular compli-
cations, which was beneficial to get out of bed early and pro-

mote the recovery of gastrointestinal function for patients.
In addition, effective analgesia could also improve sleep
quality, enhance immunity, and promote the body’s early
recovery. Therefore, active perioperative analgesia is very
necessary. The nursing methods of local anesthesia patients
under arthroscopy are shown in Figure 1.

3. Methods

Cluster statistics mainly includes distance, similarity coeffi-
cient, and correlation coefficient. The distance and similarity
coefficient statistics are used to count the similarity between
objects. According to the different types of objects involved
in cluster analysis, their definitions are also different. In gen-
eral, the value range of the distance is a positive real number,
and the value of the similarity coefficient is generally
between [-1, 1]. In order to divide data objects reasonably,
cluster analysis is based on the degree of affinity between
data points, so the definition of similarity measure for data
objects is the basis of cluster analysis. One is similarity coef-
ficient. The more similar the two sample points are, the
greater the similarity coefficient value is (the closer to the
maximum value 1). On the contrary, the more dissimilar
the sample points are, the smaller the similarity coefficient
value between them is (the closer to the minimum value
0). The other one is distance function. According to the
number of characteristic attributes of sample points, the
sample is regarded as a point in multidimensional space,
so as to define a distance to measure the similarity relation-
ship between sample points. Sample points with a closer dis-
tance have a higher similarity, while sample points with a
longer distance have a greater difference [11, 12]. There are
many ways to measure the distance between sample points.
Let dðx, x,Þ be the distance between sample points x and x,
which is generally required to meet the following conditions
as shown in Formula (1).

d xi, xj
À Á

≥ 0,且d xi, xj
À Á

⇔ xi = xj

d xi, xj
À Á

= d xj, xi
À Á : ð1Þ

Camera

Casing

Guide beam

Perfusion tube

Surgical instruments
Direct arthroscope

Figure 1: Nursing methods of patients under arthroscopic local
anesthesia.
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The Euclidean distance is shown in Formula (2).

d xi, xj
À Á

=
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
〠
n

k=1
xik − xjk
À Á2s

: ð2Þ

The absolute distance is shown in Formula (3).

d xi, xj
À Á

= 〠
n

k=1
xik − xjk
�� ��: ð3Þ

The variance-weighted distance is shown in Formula (4).

d xi, xj
À Á

=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
〠
n

k=1

xik − xjk
À Á2

S2k

vuut : ð4Þ

As shown in Formula (5),

�x = 1
n
〠
n

l=1
xik, S2k =

1
n − 1〠

n

l=1
xik − xkð Þ2: ð5Þ

The Mahalanobis distance is shown in Formula (6).

d xi, xj
À Á

=
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
xi‐xj
À ÁTS−1 xi‐xj

À Áq
: ð6Þ

In Formula (6), S is the mountain sample point x1, x2,⋯
, and the calculated covariance matrix is shown in Formula
(7).

�x = 1
n
〠
n

l=1
xi, S =

1
n − 1〠

n

l=1
xi − �xð Þ xi − �xð ÞT : ð7Þ

The correlation coefficients of polymorphic qualitative
variables are mainly as follows.

The correlation coefficient related to γ2 is shown in For-
mula (8).

γ2 = nss ∗ 〠
p

i=1
〠
q

j=1

nij
2

nSainSbj
− 1

" #
: ð8Þ

γ2 itself is also a correlation coefficient, which can be
expressed as Formula (9).

Gij 1ð Þ = nss ∗ 〠
p

i=1
〠
q

j=1

nij
2

nSainSbj
− 1

" #
: ð9Þ

That is, one variable is used to predict another variable,
and its prediction ability is used as the correlation between
the two variables. When the state of variable A is unknown,
variable B needs to be predicted. Then, the middle edge and
maximum are used as the prediction of state of variable B,
which is expressed as Formula (10).

nSb =max nSb1, nSb2,⋯⋯ , nSbj,⋯⋯ , nSbq
È É

: ð10Þ

The principle of pain after knee arthroscopy is as follows.
Most articular structures, including synovial tissue, joint
capsule, and fat pad, have autonomic nerve endings that
can feel pain stimulation and produce pain sensation. Inner-
vation of joints and synovium is reviewed and it is pointed
out that the nerves connecting any joint originate in the spi-
nal cord. The joint is usually the primary nerve, the acces-
sory nerve that passes the peripheral nerve near the joint,
and the intramuscular nerve branch that passes through
the joint capsule. The knee joint also receives cutaneous
nerves in the skin. About half of axons are composed of fine
fibers, either thin or unmyelinated. Part of them are unmy-
elinated C fibers, which are responsible for pain transduc-
tion that is not active under normal conditions but
released when tissue is damaged [13]. Moreover, in the
inflammatory response after surgical trauma, many media-
tors such as prostaglandins are released, which sensitize the
fibers so that they can stimulate and release pain sensation
in ordinary activities. Pain signals produced by pain recep-
tors in peripheral nerves are transmitted along the dorsal
root ganglia to the dorsal cord, then processed, and then
transmitted to higher centers. Risk factors for pain after knee
surgery are a complex, subjective, and emotional experience
that is influenced by multiple factors, including surgical fac-
tors, anesthesia factors, and patient factors. Surgical factors
include the type of surgery, duration of surgery, and dura-
tion of intraarticular analgesic tourniquet removal. Anesthe-
sia factors include the way of using anesthesia, whether to
apply advanced analgesia and the size of analgesic drug dose
inside the joint. Patient factors include gender of the patient,
preoperative pain rating and duration, previous pain experi-
ence, and psychological expectations of the patient after sur-
gery. Recent researches show that female patients are the
most important risk factor for pain after arthroscopic sur-
gery. The type of surgery, duration of surgery, and tourni-
quet use are less important factors. This may explain the
conflicting results in previous researches of pain manage-
ment after arthroscopy.

4. Experiment and Analysis

In recent years, arthroscopic surgery has increased greatly,
which brings new challenges to the postoperative analgesia.
Although arthroscopic knee surgery allows patients to avoid
the large surgical incisions associated with traditional open
surgery, some patients still have persistent pain that can last
up to two weeks and result in a slow recovery. A recent
research of more than 5,700 surgical patients found that
orthopedic surgery was the third most common procedure
postoperative pain, accounting for 47.7%. In addition, the
same survey found that moderate to severe postoperative
pain occurred in 44.5% of arthroscopic knee surgeries.
Therefore, postoperative analgesia in arthroscopic surgery
is still a problem. And effective postoperative analgesia is
very important for arthroscopic surgery, which is also very
helpful for hand rehabilitation [14]. Effective analgesia is
very important for knee arthroscopy and postoperative reha-
bilitation, which should be started on the day of operation.
The ideal postoperative analgesia technique should have
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specific effects, long duration, easy operation, and high
safety. At present, there are many analgesics and techniques
with different principles of action that can be used to relieve
pain after knee arthroscopy and have been proved to be
effective. These techniques can be divided into the following
three categories: pharmaceutical analgesia (including sys-
temic and intraarticular analgesia), local anesthesia tech-
niques, and nonpharmaceutical techniques. But all kinds of
analgesic drugs and techniques have the potential side effects
and toxicity. Many drugs can act on the pain sensation path-
way, so as to effectively relieve the pain after knee arthros-
copy, but the potential toxic side effects are inevitable [15].
In general analgesia, opioids (such as morphine, pethidine,
fentanyl, and tramadol) may cause respiratory obstruction,
static and dizziness, nausea and vomiting, intestinal obstruc-
tion, urinary retention, itching, and other side effects. Nbe-
lieveds may cause bleeding, gastritis, renal tubular
dysfunction, allergic reactions, bronchospasm, fluid reten-
tion, thromboembolism, and other side effects. C0X-2 inhib-
itors may cause renal tubular dysfunction, allergic reactions,
severe skin adverse reactions, thromboembolism, and other
symptoms. Acetaminophen may cause liver poisoning and
granulocytosis. Clonidine may cause silence, hypotension,
and bradycardia. Gabapentin may cause drowsiness, dizzi-
ness, blurred vision, etc. In intra-articular analgesia, arrhyth-
mias due to systemic absorption of local anesthetics,
poisoning of the central nervous system, sympathetic-like
effects, and catheter insertion techniques can lead to infec-
tion. Opioids can cause side effects through systemic absorp-
tion. The principle of cold therapy and pressure method is
applied to the experimental group. The patient’s limb is
stimulated by cold compression. The human body system
will make control response to this input information, respec-
tively, starting physiological regulator and cognitive regula-
tor to adjust and adapt. The system responds in an
adaptive way that is healthy for the body. It is fed back into
the system as a feedback signal, slowing down nerve conduc-
tion. The excitement of nerve endplate decreases and the
pain threshold increases, which improves the pain after knee
arthroscopy. Vascular permeability and local exudation are
reduced, so as to reduce swelling. Motor function and the
ability of daily living activities should be enhanced to restore
and maintain health (see Figure 2).

The basic framework of nursing is the concept of holistic
nursing. Holistic nursing lays the foundation for nursing
practice and research. The basic orientation of the present
situation and future is that the human body and mind are
regarded as one, and it is needed to completely take a person
as the center. It is not only seeing the disease but also not
seeing the patient (centering on the disease), nor is it just
the patient but not the health (centering on the patient).
The most important thing for people is health, so we must
take the health of the people as a whole (centering on health)
for the concepts, including their psychological, physical, and
social aspects, serving the whole process of life, the whole
process of health and disease, and the fitness of people with
family, society, taking all as a consideration of factors.
Patients are provided with preventive care (environment,
immunization, nutrition knowledge), nurturing care (daily

care), promoting care (self-care, health education), so that
nurses can not only treat patients’ diseases but also take care
of all aspects of health. It can not only provide standardized
medical care services for patients but also develop targeted
care plans. It not only provides high-quality care to patients
during hospitalization but also takes into account the con-
tinuous care of patients after they return home to ensure that
patients can receive whole-process, continuous, and high-
quality care [16]. After the knee arthroscopy, patients often
experience limb pain and swelling several hours after sur-
gery. At this time, the orthopedic clinical nurses cannot be
“inactive.” After the pain and swelling have occurred on
the patient, they passively ask the doctor for corresponding
symptomatic treatment (such as oral administration, intra-
muscular injection, and intravenous infusion of analgesics),
which increases the pain of the patient imperceptively [17,
18]. At this point, the clinical nurse should be proactive in
assessing pain and swelling. They should communicate with
the doctor in advance to do advance analgesia measures,
which can greatly relieve the pain and swelling of the patient.
And it can lay a foundation for establishing a good nurse-
patient relationship and improving the quality of nursing
and patient satisfaction. Experts were selected according to
the following criteria. Willingness: Be willing to participate
in the research. Working experience and professional title:
Intermediate or above professional title and more than 10
years of working experience. Education: Bachelor degree or
above. Specialty: Clinical medicine, nursing management,
clinical nursing, rehabilitation medicine. Finally, 12 experts
were selected for Delphi expert consultation. All 12 experts
had rich clinical experience and scientific research ability
to provide reliable opinions or suggestions. The details of
general information of experts are shown in Table 1.

Thirty patients from a 3-level hospital were selected to
carry on the preliminary experiments. And with the
approval of the department head and patients, the cold ther-
apy watch list was designed. Qualitative interviews were con-
ducted with 5 clinical nurses with the title of head nurse and
5 postoperative patients using this treatment. In order to
ensure the orderly and smooth conduct of the interview,
the interview outline was prepared according to the research
purpose and characteristics of the interviewees. During the
interview, appropriate questioning should be conducted
according to the specific situation to gain an in-depth under-
standing of relevant issues. In order to know whether they
were easy to use, the automatic circulation system of com-
pression cold therapy, clinical effects (effect of relieving pain
and swelling), and complaints of discomfort in the process
of use were recorded. Then, the opinions were recorded,
summarized, and fed back to 3 orthopedic experts (two
well-known chief orthopedic physicians and a head orthope-
dic nurse with decades of clinical experience) and 1 college
nursing expert for consultation. The survey items were mod-
ified and supplemented to optimize the research program.
The information of experts and interviewees is shown in
Table 2.

The patients’ data are shown in Table 3.
Clinical nurses believed that they preferred to apply the

automatic circulation system of compression cold therapy
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for cold therapy operation. Because traditional ice cold ther-
apy used ice to apply towels externally, which was not easy
to fix the patient and easy to move when they moved. Fre-
quent visits are required. When ice melted, it would wet
towels and contaminate the wound. The traditional ice treat-
ment required the nurse to grab ice with bare hands each
time she was frostbitten in her youth and the amount of
ice was only enough for one patient at a time. The ice com-
pression bag of the automatic circulation system of compres-
sion cold therapy is designed in the form of the wrapped cuff
style, which was easier to fix and basically did not shift. And
the new device could hold enough ice water for more than
eight hours with each replacement. It reduced the workload
and did not have to worry about the problem of contaminat-

ing the wound after dissolving the traditional cold treatment
ice, because the ice bucket kept the temperature constant.
There were no cases of chilblains. Inpatients believed that
the automatic circulation system of compression cold ther-
apy was more comfortable and effective. Patients still liked
to use pressure cold treatment automatic circulation system
for cold treatment, which was more comfortable. Traditional
cold therapy was not fixed well, and it would drop when
moving, affecting the patient’s activities. It was very cool at
the beginning and then was wet. The automatic circulation
system of compression cold therapy was a new equipment,
which was better than the traditional method. The wound
was less painful and the leg was less swollen. The cold treat-
ment was affecting the patient’s activity too long. No

Stimulate
adaptation
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Coping
mechanisms:
physiological

regulator
cognitive
regulator

Physiological
function

self-concept
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interdependence

Adaptive
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futility
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Figure 2: Schematic diagram of the adaptive system.

Table 1: General information of experts.

Items Age The number of specialists Composition ratio (%)

Age (years old)

30-39 5 41.67

40-49 6 50.00

≥50 1 8.33

Years of work (years)

10-19 3 25.00

20-29 7 58.33

≥30 2 16.67

Intermediate 4 33.33

Sub-high and above 8 66.67

Table 2: General information of interviewees (nurses).

Interview subjects Clinical professional Age (years old) Years of work (years) Title Education

Nurse A Orthopedic care 44 26 Supervisor nurse Bachelor

Nurse B Orthopedic care 44 26 Supervisor nurse Bachelor in reading

Nurse C Orthopedic care 43 25 Supervisor nurse Bachelor in reading

Nurse D Orthopedic care 36 17 Supervisor nurse Bachelor

Nurse E Orthopedic care 35 16 Supervisor nurse Bachelor

Table 3: General information of interviewees (patients).

Interview subjects Gender Age (years old) Hospitalization (days) Diagnosis

Patient A Female 58 5 Osteoarthropathy of the right knee

Patient B Female 51 6 Osteoarthropathy of the left knee joint

Patient C Female 41 9 Degenerative lesion of the right knee

Patient D Male 56 7 Degenerative disease of the left knee joint

Patient E Male 37 7 Osteoarthropathy of the right knee
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chilblains had occurred so far, regardless of the cold treat-
ment method.

Experts believed that the automatic circulation system of
compression cold therapy was a new cold therapy method,
which theoretically had the advantages of both cold therapy
and pressure therapy. It reduced the nursing work burden
and facilitated the operation. But the specific clinical efficacy
must be verified through the clinical practice and patients’
feelings should be taken into account [19]. The self-made
cold therapy satisfaction questionnaire could effectively eval-
uate the efficacy of postoperative detumescence and analge-
sia, which reflected the subjective feelings of patients.

A total of 64 patients admitted to the research after the
informed consent were randomly divided into the experi-
mental group (the compression cold therapy automatic
circulation system treatment group) and the control group
(the ice treatment group), with 32 patients in each group.
The anesthesia methods used were subarachnoid anesthe-
sia (lumbar anesthesia), continuous epidural anesthesia,
or combined lumbar and epidural anesthesia [20, 21].
The inclusion criteria were as follows. Patients were with
clear consciousness, no communication barriers, and will-
ing to cooperate with the research. Patients underwent
arthroscopic surgery on one knee. The primary disease
was one of the following three, including knee osteoarthri-
tis, knee meniscus injury, and knee free body. The exclu-
sion criteria were as follows: the diseases complicated
with serious cardiovascular and cerebrovascular, severe
anemia, diabetes, hypoproteinemia, and other factors
affecting healing; Raynaud’s syndrome or other vascular
spasmodic diseases such as thrombotic arteritis, hypersen-
sitivity to low temperature, poor local circulation;
hypoesthesia or impairment of lower extremities; other
infectious lesions throughout the body; patients with
indwelling drainage tube after surgery. Two groups of
patients began to perform postoperative functional exer-
cises under the guidance of nurses 8 h after surgery. Quad-
riceps femoris isometric exercises, namely, thigh muscles,
tightened and relaxed. More should be done without
increasing pain. Equal length exercise of popliteal muscle,
namely, the affected leg, pressed the pillow to tighten
and relax the muscles on the back of the thigh. Ankle
movement was the slow and full range of ankle move-
ment. Cold therapy was performed every 8 h after surgery
for both groups. The pain was assessed by Visual Ana-
logue Scale/Score (VAS), and the swelling was assessed
by the difference of leg circumference between the affected
side and the healthy side. Pain and swelling were evaluated
at 24 h and 48 h postoperatively, and knee HSS score and
comfort were evaluated at 48 h postoperatively. Two
groups of patients were treated with different methods of
cold therapy; 32 cases in experimental group were treated
with automatic circulation system of compression cold
therapy and 32 cases in control group were treated with
traditional water ice pack ice treatment. The experimental
group was treated with Aircast Cryo/Cuff Systems (auto-
matic circulation system of compression cold therapy).
The ice water in the ice bucket was changed every 8 h,
and 30min treatment was performed every 8 h after sur-

gery. The control group was treated with ice pack wrapped
with double cotton cloth for 30 minutes every 8 hours
after the operation. The ice pack could be replaced when
the ice pack completely melted. Postoperatively, the
affected limb was routinely raised and the thigh was
actively moved to promote blood circulation and edema
regression [22, 23]. It should be paid attention to the
patient’s complaints during the cold therapy, and the
changes in skin color, tension, and temperature. The pain
was assessed by Visual Ana Loguc Score (VAS). The spe-
cific approach was as follows. There was a 10 cm horizon-
tal line on the scoring ruler, and one end of the horizontal
line was 0, indicating no pain. The other end was 10, indi-
cating severe pain. The middle part represented different
levels of pain. The patient was asked to mark the level
of pain on the line according to how he felt. This method
was sensitive and comparable [24, 25]. The knee function
was scored by Hospital for Special Surgery (HSS) under
the guidance of medical staff. VAS and swelling were
recorded 24 h and 48 h after surgery, and knee HSS score
48 h after surgery. Patients’ satisfaction with the automatic
circulation system of compression cold therapy before dis-
charge was measured by self-designed satisfaction ques-
tionnaire, which was a self-made questionnaire designed
to investigate patients’ subjective feelings and efficacy satis-
faction after application of compression cold therapy [26].
Questionnaire formulation process was as follows. After
reviewing the literature, two directors of orthopedic joint
experts and one nursing expert were invited to judge
whether each item of self-made questionnaire could effec-
tively reflect the effect of compression cold therapy and
the treatment satisfaction of patients. Expert opinions were
collected and summarized, and the questionnaire was
modified according to expert opinions. Again, the special-
ists were invited to evaluate the content validity of the
revised questionnaire. Finally, the content and items of
the questionnaire were compiled under the guidance,
review, modification, and approval of three orthopedic
experts before they were applied to the clinical research.
The questionnaire consisted of five parts. The first part
was basic information of patients. The second part was
the method of analgesia. The third part was the evaluation
of analgesic effect. The fourth part was the evaluation of
patients’ adverse reactions. The fifth part was the subjec-
tive feelings of the patients for the analgesia method.
The patients were invited to write down their own experi-
ence of the analgesia method for improving pain and
reducing limb swelling, as well as their opinions and sug-
gestions. The third and fourth parts were multiple-choice
questions, with four answers including very satisfied, satis-
fied, average, and dissatisfied, with scores of 3, 2, 1, and 0,
respectively. There were 13 multiple choice questions in
the satisfaction questionnaire, and the total score was 39
points. The unit was points. A total of 64 patients were
included, including 19 males and 45 females, with an aver-
age age of 55.31± 15.03 years, 34 on the left side and 30
on the right side. There were no significant differences in
age, gender, disease type, anesthesia method, preoperative
pain, and swelling between the two groups in terms of
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24 h and 48 h postoperative pain and swelling (P > 0:05).
There was no significant difference in HSS score of knee
joint 48 h after operation (P > 0:05), as shown in Table 4.

The application of compression cold therapy after knee
arthroscopy is an important method to prevent and cure
postoperative pain and swelling of patients, which can pro-
mote the early activity and early recovery of patients, so as
to reduce the length of hospital stay and the dosage of anal-
gesics. Local cold therapy can make local blood vessel con-
traction, slow blood flow, so that the permeability of
capillaries is reduced, tissue fluid extravasation is reduced,
local metabolism is slowed down, oxygen consumption is
reduced, and muscle tension is weakened, so as to alleviate
the pain. Compression reduces the joint leakage and reduces
the swelling, which reduces the pain. Compression cold ther-
apy makes full use of the advantages of the cold therapy and
compression to reduce the joint blood accumulation and
relieve the pain, thus playing an important role in the pre-
vention and treatment of the pain and swelling after the knee
arthroscopy. After the introduction of automatic circulation
system products of compression cold therapy and the train-

ing of knowledge of compression cold therapy, the director,
the head nurse, and nurses of the orthopedic joint group
jointly worked out the observation table of the cold therapy.
Through the preliminary test of compression cold therapy
for patients after knee arthroscopy as a case control, the
effect of swelling, pain, and other indicators was observed,
and good preliminary results were achieved. The results of
clinical trials showed that the pain and swelling of the cold
therapy group were lower than those of the control group.
Patients in the compression cold therapy group had a good
compliance, and many patients experienced swelling and
pain relief due to the ice treatment [27, 28]. Based on the
psychological nursing of patients’ cognition of their own
mental health, only the cognitive score of patients’ mental
health was considered to construct a psychological grading
model based on K-Means of pigeons. In this chapter, the
experiment verified the differences between grades formed
by different K values, and the appropriate grades for the
classification model were selected according to the experi-
mental results (see Figure 3).

5. Conclusions

On the one hand, postoperative compression therapy of the
affected limb not only can stop bleeding and prevent exuda-
tion through the physical compression but also can promote
exudation and congestion to squeeze into the surrounding
normal tissues, thus expanding the absorption area, facilitat-
ing absorption, and reducing tissue and joint adhesion,
degeneration, and a series of pathological changes. As the
situation and trend of postoperative bleeding and exudation
are gradually under control, continuous compression cold
therapy should be stopped. And prolonging the time of com-
pression cold therapy will cause muscle stiffness, which is
not conducive to patients’ functional exercise. In addition,
the continued compression cold therapy can reduce the
venous blood flow and even increase the risk of deep vein
thrombosis. This retrospective research showed that local
anesthesia in arthroscopic knee surgery was simple and
effective and had obvious advantages of light postoperative
pain, fewer complications, early recovery of physiological
functions, and higher reliability and safety under the condi-
tions of intraoperative analgesia and patient satisfaction sim-
ilar to spinal anesthesia. Local anesthesia could be used for

Table 4: Comparison of postoperative pain, swelling, and knee HSS score between the two groups.

Comparison items
Automatic circulation system of compression cold therapy

group
Ice treatment

group
Statistic

P
value

Postoperative 24 h VAS 2. 75± 1.48 3. 59± 1. 27 t
= -2.449

0.017

Postoperative 48 h VAS 1.06± 1.67 1.88± 1.13 t
= -2.174

0.027

Swelling 24 h after surgery (cm) 2.28± 0.88 3. 21± 1.23 t
= -3.453

0.001

Swelling 48 h after surgery (cm) 1.60± 0. 83 2. 36± 1.14 t
= -3.035

0.004

Postoperative HSS score 78. 65± 9. 10 73. 84± 13. 13 t =1.704 0.093
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knee arthroscopy, cleaning and rinsing, free body removal,
and even common meniscinoplasty, which was the first
choice for outpatient knee arthroscopy. Anesthesia effect
and patient satisfaction were expected to be higher when
combined with intravenous administration. It was not rec-
ommended for patients with infectious arthritis or diffuse
proliferative synovitis. Patients with bilateral knee arthros-
copy were not involved in this research, which required the
further research.

Data Availability

The data used to support the findings of this study are avail-
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In order to solve the problem ofmicroscopic image noise, a biological microscopic image segmentationmodel based on the smoothing
of the fourth-order partial differential equation was proposed. Based on the functional description of image smoothness by directional
curvature mode value, a fourth-order PDE image denoising model is derived, which can effectively reduce noise while preserving
edges. The result of this method is piecewise linear image, and the gradient at the edge of the target has a step. Using the feature of
noise reduction, a new geodesic active contour model is proposed. The experiment result shows that when the variance of
Gaussian white noise is 15, the enhancement and denoising effects of the proposed method are 80.35% and 69.84 higher than
those of the original vibration filtering method and L. Alvarez method. In terms of time, the proposed method is 1.3075 seconds
slower than the original vibration filtering method and 17.5754 seconds faster than the L. Alvarez method. When the variance of
Gaussian white noise is 25, the enhancement and denoising effects of the proposed method are 97.79% and 81.16 higher than
those of the original vibration filtering method and L. Alvarez method. In terms of time, the proposed method is 1.3246 seconds
slower than the original vibration filtering method and 17.5796 seconds faster than the L. Alvarez method. Conclusion. The new
model is not only stable but also has strong ability of contour extraction and fast convergence.

1. Introduction

Medical imaging is an important part of the noninvasive diag-
nostic process implemented by today’s healthcare systems. It
involves the creation of visual and functional representations
of the body’s interior and organs for clinical analysis. Medical
imaging technology is mainly divided into imaging based on
X-ray (examples include traditional x-rays, computed tomog-
raphy (CT), andmammography), microimaging, magnetic res-
onance imaging (MRI), ultrasound (US), and optical coherence
tomography (OCT). Based on these medical imaging technolo-
gies, various types of biomedical images are increasingly being
used to diagnose various diseases [1]. Medical imaging consists
of two parts: (1) image formation and reconstruction and (2)
image processing and analysis. Image formation involves the
process of forming a two-dimensional (2D) image of a three-

dimensional (3D) object, while image reconstruction relies on
a set of iterative algorithms, usually forming two-dimensional
and three-dimensional images from projected data of the
object. Image processing, on the other hand, involves the use
of algorithms to enhance the properties of the image, such as
noise removal, while image analysis extracts quantitative infor-
mation or a set of features from the image for target identifica-
tion or classification, such as medical image segmentation
techniques [2].

In the field of computer vision, image segmentation refers
to the process of dividing an image into multiple regions. The
goal of segmentation is to simplify and/or change the repre-
sentation of the image, making it more meaningful and easier
to analyze [3]. Some of the practical applications of image
segmentation include medical imaging to study anatomical
diagnosis, treatment planning or locating tumors, and other
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pathological diagnoses. In addition, image segmentation tech-
nology is also widely used in face recognition, machine vision,
satellite target positioning, and other fields, as shown in Figure 1.

2. Literature Review

Özdür et al. combined the excellent time-frequency localization
characteristics of wavelet in the field of filtering and denoising
with the threshold method to overcome the influence of noise
in cell images. This method has a good segmentation effect on
simple adhesions of quasicircular cells (adhesions of less than
3 cells), but poor segmentation effect on complex adhesions of
irregular shape cells [4]. Chen et al. proposed a multithreshold
segmentationmethod for cell images; that is, cell images are seg-
mented into multiple regions by using gray distribution. This
method is effective when there is a significant difference
between two adjacent regions of the target in the image, but
when the cell edge is blurred and the gray distribution of the
image is seriously uneven, the segmentation result is not satis-
factory [5]. Inspired by the features, Li et al. proposed a multi-
threshold segmentation algorithm of color histogram with
block overlapping for cell graphs stained under the microscope,
although this method is better than the traditional color histo-
gram segmentation method. However, it is necessary to update
a histogram with a large color change in real time and calculate
the Euclidean distance between the referencemodel and the ref-
erence model, which requires a large amount of calculation and
is difficult to ensure the segmentation efficiency and robustness
to the light [6]. Liu et al. used Delaunay triangulation to divide
the cell image into irregular triangles [7]. Chen et al. noted that
in addition to dividing the cell image horizontally and vertically,
the image was also split in two at 45 and 275 directions [8]. In
order to solve the problem of fixed segmentation location,
Wang and Chen chose the optimal location to achieve horizon-
tal or vertical segmentation. The above algorithms do not take
into account the actual boundary shape of cells but artificially
divide the image into some fixed shapes and approach the
boundary of cells by constantly subdividing the shapes, which
is easy to produce block effect or oversegmentation at the edge
of cells [9]. Nlü and Kiri proposed a cell segmentation method
based on Sobel operator for the feature of strong speckle noise
in the image of gastric adenocarcinoma cells. This method sup-
pressed the speckle noise by making cursive changes to the
image, but the edge continuity detected by Sobel operator was
not good, and the edge was easy tomiss detection when the gray
difference between cells and background was small [10]. Liu
et al. proposed a method of calculating the segmentation of oval
cells. On the basis of ROI extraction and Canny operator’s pre-
liminary detection of cell edges, Gauss conic curve fitting was
used to accurately locate cell edges. This method has a good seg-
mentation effect on elliptic cells, but not on irregular shape
cells [11].

Image noise has a great influence on the segmentation
effect of active contour model, especially for the edge based
model. Therefore, the regional global partition method is intro-
duced into the region-based model to partially solve this prob-
lem. But in some cases, image smoothing pretreatment is still
needed. In this paper, the directional curvature mode is used
to measure the image smoothness, and a method of biological

microscopic image smoothness based on the fourth-order par-
tial differential equation is derived from the functional. The
result of this method is a piecewise linear image, and there is
a step in the gradient of the target edge. Experimental results
show that the proposed denoising method can greatly improve
the segmentation effect of both edge- and region-based active
contour models.

3. Research Method

3.1. Design and Image Acquisition of Fluorescence
Microscopic Imaging System Based on Structured
Light Illumination

3.1.1. Principle of FluorescenceMicroscopic Imaging.High-per-
formance fluorescencemicroscopic imaging system (including
automatic focusing platform) provides high-quality cell
images for subsequent postprocessing of medical microscopic
cell images, which is the premise and key of medical micro-
scopic cell image segmentation in this paper. This section is
the key and core content of the whole article [12].

As a kind of optical microscope, fluorescence microscope
plays an important role in biomedical research. Fluorescence
microscopy uses fluorescence molecules as probes to label bio-
logical tissues and obtain spatial information of samples by
detecting the distribution of fluorescence signals emitted by
excited fluorescence molecules. When a substance is irradiated
by a light wave with a shorter wavelength, it emits a light with a
longer wavelength, as shown in Figure 2. The energy of phos-
phorescence is lower than that of fluorescence, so its wave-
length is longer than that of fluorescence, and its life span can
reach several hours. Excitation materials emit fluorescent light
called excitation light; its spectrum includes ultraviolet blue
light and has been extended to yellow-green light band [13].

The process of fluorescence is the interaction between light
and matter. Fluorescent groups (fluorescent substances probe
dye proteins, etc.) that stain cell samples absorb excitation
light at a specific central wavelength and undergo an energy-
level transition from the ground state to the excited state.
Then, the Stokes shift occurs, the frequency shifts to the inter-
mediate state, and finally, the transition back to the lower
energy order (ground state) and the emission of fluorescent
photons (emission of light). Due to the Stokes frequency shift,
the energy of the emitted fluorescent photon is lower than that
of the excited photon; that is, the wavelength of the emitted
light is longer than that of the excited light.

3.1.2. How Fluorescence Microscopy Works. Fluorescence
microscope based on fluorescence characteristics has the basic
structure of optical microscope and optical magnification; it
also has the following unique properties: high fluorescence
contrast, selective excitation, high sensitivity, and the red shift
of the signal light relative to the excitation light (which is con-
ducive to the separation of the signal light and the excitation
light). These unique features improve the image quality of
the optical microscope [14]. Given the Stokes shift, how do
you build a fluorescence microscope that irradiates a sample
at a single wavelength, filters out the light reflected back, and
only sees the fluorescence with a longer wavelength shift?
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In fact, it is very similar to how George Gabriel Stokes
first noticed fluorescence: a purple glass window allegedly
filtered sunlight onto a bottle of tonic water, which he then
observed was filled with white wine, blocking out the purple
light. The preferred method of modern fluorescence micros-
copy is surface illumination, that is, falling fluorescence
microscopy, which uses an objective lens to illuminate and
image the sample. An upright microscope with a slide at
the bottom, in this case the light source, is an arc lamp that
sends full-spectrum light to the sample through a fluorescent
cube that selectively illuminates the sample with the wave-
length that excites the particular fluorophore [15]. The
excited red fluorescence sends photons in all directions,
some of which are collected by the objective and sent to
the camera port above through the cube which has two

filters, a dichromatic mirror and a barrier filter, to prevent
the excited wavelength from reaching the detector.

In this structure, the microscope objective not only has
the usual role of imaging and magnifying the sample but also
acts as a condenser to illuminate the sample. The advantage
of this approach over transmission fluorescence microscopy
(in which the excited light passes through the condenser and
the emission is collected by the objective) is that, although
the excitation of the fluorophore is the same as that of the
transmission microscope, only a small portion of the excited
light reflected from the sample needs to be blocked in the
return path in the fall-illumination mode.

The main technical obstacle of falling fluorescence
microscopy is the overlapping of excitation light and fluores-
cence emission in the light path, which requires a special
beam splitter, namely, dichromatic mirror, to separate exci-
tation and emission. The design of dichromatic beam splitter
uses a 45-degree light path. In an ordinary fluorescence
microscope, dichromatic mirror reflects the light from the
source at shorter wavelengths and transmits the longer
wavelengths of the fluorescence emitted. Each dichromatic
mirror is designed to have a transition from reflection to
transmission between the excitation and emission peaks of
the fluorophore for which it is designed. Dichromatic mir-
rors are rarely used without two additional filters: an excita-
tion filter with a preselected excitation wavelength and a
barrier filter that only allows light of longer wavelengths to
return to the detector. All three of these filters are typical
interference filters with very specific wavelength selectivity,
and these are engineering marvels made up of many thin
stacks of materials with alternating refractive indices. With
the exciter beam splitting bicolor circuit and the barrier cir-
cuit, these three components can be very good separation of
excitation light and emitted light.
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Image sequence
a�er processing
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Figure 1: A fourth-order partial differential equation-smoothed biomicroscopic image segmentation model.
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Figure 2: Phosphorescence and fluorescence generation diagram.
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3.2. Image Smoothing Based on Fourth-Order Partial
Differential Equation. The image function I is regarded as
the surface defined in the three-dimensional space ðx, y, Iðx
, yÞÞ, as shown in Figure 3. Specify a point p and a direction

d
!
on I, and then, the change of the normal vector of the sur-

face of the point p in the direction d
!

is expressed by the
directional curvature n!. Directional curvature is a second-
order description of the change speed of the surface along
the tangent direction of a certain point on the surface, which
can quantitatively express the change of the surface around a
certain point:

m2 = 0:5 · I2xx + I2yy
� �

+ I2xy: ð1Þ

Thus, we consider the following defined functional over
the region as shown in

E Ið Þ =
ð

Ω

F m2À Á
dxdy: ð2Þ

m2 is shown in equation (1) and I ∈ C4ðΩÞ. Function F
ð·Þ ≥ 0 is an increasing function, namely, F ′ð·Þ > 0: The oper-
ator m2 can describe the roughness of the local surface.
Therefore, the larger the roughness (noise) of the image sur-
face I is, the larger the functional value of equation (2) is,
and the minimization of EðIÞ is equivalent to image smooth-
ness [16]. Euler equation about equation (2) is obtained by
using variational method:

∂2

∂x2
F ′ m2À Á

Ixx
� �

+ 2 ∂
∂x∂y

F ′ m2À Á
Ixy

� �
+ ∂
∂y2

F ′ m2À Á
Iy

!
= 0:

ð3Þ

Euler equation shown in formula (3) can be solved by
gradient descent method as shown in

∂I
∂t

= & −
∂2

∂x2
F ′ m2À Á

Ixx
� �

+ 2 ∂2

∂x∂y
F ′ m2À Á

Ixy
� �

+ ∂2

∂y2
F ′ m2À Á

Iyy
� �#"

:

ð4Þ

The conduction function is shown in

F ′ m2À Á
= 1
1 +m2/K2 : ð5Þ

K is threshold of conductivity coefficient; selecting dif-
ferent K values can control the retention and smoothing of
different image features. The original image is taken as the
input, and the final solution t⟶∞ is obtained at that time
so that the image is not overly smooth; the iteration must be
terminated within a limited time.

The image whose gray function satisfies the plane equation
is a linear image. Obviously, when the image I is a linear image,

the gradient∇I = ð∂I/∂xÞ i
!
+ ð∂I/∂yÞ j

!
is constant. Laplace∇2I

evaluates to zero and the operatorm2 = 0:5 · ðI2xx + I2yyÞ + I2xy is

zero, so that the left end of equation (3) is equal to

F ′ 0ð Þ Ixxxx + 2Ixxyy + Iyyy
À Á

= F ′ 0ð Þ ∂2

∂x2
Ixx + Iyy
À Á

+ ∂2

∂y2
Ixx + Iyy
À Á

 !

= F ′ 0ð Þ ∂2

∂x2
∇2I
À Á

+ ∂2

∂y2
∇2I
À Á

= 0
 

:

ð6Þ

It can be seen that the linear image satisfies Euler equation
(3), and since the function Fð·Þ is nonnegative, the functional
EðIÞ satisfies

E Ið Þ ≥ 0: ð7Þ

At the same time, the function Fðm2Þ is an increasing func-
tion, and the global minimum is obtained when the linear
image m2 = 0 is drawn, that is, the global minimum of the
functional.

Other minima may exist in the functional EðIÞ, and we
show that piecewise linear images satisfy Euler’s equations.

Set Ωi, i = 1, 2,⋯, n as the division of image region, and
the piecewise linear image is shown in

I x, yð Þ = 〠
n

i=1
Ii x, yð Þ, ð8Þ

where,

Ii x, yð Þ =
planar image, x, yð Þ ∈Ωi,
0:

(
ð9Þ

Ii ∈ C4ðΩiÞ; the composite image Iðx, yÞ should be con-
tinuous. Any two adjacent images Ii, I j shown in formula
(9) must satisfy different plane equations; otherwise, they
can be combined. ∂Ωi is the boundary of area Ωi; Ωi − ∂Ωi
is the internal part of Ωi, satisfying the following equations:

∇Ii x, yð Þ = constant x, yð Þ ∈ Ωi − ∂Ωið Þ, ð10Þ

UP

VP

nP

t
P

Figure 3: Schematic diagram of directional curvature.
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∇2Ii x, yð Þ = 0,
x, yð Þ ∈ Ωi − ∂Ωið Þ, i = 1, 2,⋯, n:

ð11Þ

Therefore, the algorithm is shown in

∇2I x, yð Þ = 0,

m2 x, yð Þ = 0:5∘ I2xx + I2yy
� �

+ I2xy = 0:
ð12Þ

ðx, yÞ ∈ ðΩ − ∂ΩÞ, ∂Ω =Sn
i=1 ∂Ωi. Since any two adjacent

Ii and I j sums are on different planes, the gradient at the
boundary ∂Ω is discontinuous, as shown in

∇Ii ≠ ∇I j
: ð13Þ

As shown in formula (14),

∇2I x, yð Þ =∞, x, yð Þ ∈ ∂Ω: ð14Þ

For the operatorm2ðx, yÞ, the calculation formula is shown
in

m2 = 1
2 I2xx + I2yy
� �

+ I2xy =
I2xx + I2xy + I2yy + I2xy

2
≥
2IxxIxy + 2IyyIxy

2 = Ixy Ixx + Iyy
À Á

= Ixy∇
2I:

ð15Þ

ðx, yÞ ∈ ∂Ω. If Ixy equals to zero, then the calculation
method is shown in

m2 = 1
2 I2xx + I2yy
� �

+ I2xy =
I2xx + I2yy

2 ,

∇2I x, yð ÞÀ Á2 =∞ = I2xx + I2yy + 2IxxIyy ≤ 2 I2xx + I2yy
� �

:

ð16Þ

So we get

m2 = 1
2 I2xx + I2yy
� �

+ I2xy =∞: ð17Þ

The result is shown in

F ′ ∞ð Þ = 0: ð18Þ
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Figure 4: Comparison of synthetic image enhancement and
denoising effect measures (Gaussian white noise variance = 15).
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If Ixx equal to infinity (∞), then the calculation method is
shown in

F ′ m2À Á
Ixx =

1
1/Ixxð Þ + 0:5 ∗ Ixx + I2yy/Ixx

� ��
+ I2xy/Ixx

� �
/K2

� � = 0:

ð19Þ

It is a similar case for Ixx and Iyy.
Therefore, when it is a piecewise linear image, the result

is shown in

∂2

∂x2
F ′ m2À Á

Ixx
� �

+ 2 ∂2

∂x∂y
F ′ m2À Á

Ixy
� �

+ ∂2

∂y2
F ′ m2À Á

Iyy

!
= 0,

x, yð Þ ∈Ω:

ð20Þ

It can be seen that the segmented linear image satisfying
Euler equation (formula (4)) is the noise reduction model of
the fourth-order partial differential equation derived in this
paper [17].

3.3. New Geodesic Active Contour Model Based on Smoothing
of Fourth-Order Partial Differential Equation. Geodesic
active contour (GAC) proposed by Caselles et al. is a model
based on curve evolution theory and level set method. It can
deal with topological structure changes of curve movement
freely without any external control conditions, and it is the
most widely used edge model [18].

Geodesic active contour identifies image features (such
as edges) with functions gðIÞ and was aimed at minimizing
energy functions. The motion equation of the corresponding
contour curve C is shown in

∂C
∂t

= g Ið Þ k +V0ð ÞN! − ∇g Ið Þ ·N!
� �

N
!
, ð21Þ

where k is the curvature of the curve, N
!

is the normal unit
vector of the curve, V0 is the constant, and gðIÞ takes a min-
imum value at the edge, as shown in

g Ið Þ = 1
1 + ∇ Gσ ∗ I½ �j j2 , ð22Þ

where Gσ represents the two-dimensional Gaussian filter
operator with the standard deviation of σ and ∗ is the con-
volution operator.

The last term gðIÞ is edge attraction, which is an image
force pointing towards the edge of the image. When the curve
moves near the target edge, this term applies an external force
pointing towards the edge of the curve, thus pulling the curve
towards the target. In the actual image processing, the target
edge is not the ideal edge, and it is not zero at the edge gðIÞ.
At this point, the curvemotion stops near the target by the bal-
ance of the edge attraction and the force of the first term, so
the target positioning performance is limited [19].

On the basis of image smoothing by the denoising model
derived in this paper, we propose a new edge identification

function as shown in

G Ið Þ = 1
1 + ∇2I
�� ��2 : ð23Þ

The corresponding new geodesic active contour (NEW-
GAC) model is shown in

∂C
∂t

= g Ið Þ k +V0ð ÞN! − ∇G Ið Þ ·N!
� �

N
!
: ð24Þ

As we know from the above, different images K can be
selected to control the smoothness of image features, and
the smoothed image is a piecewise linear image with a step
in the gradient at the target edge, as shown in

∇2I x, yð Þ =∞, x, yð Þ ∈ ∂Ω: ð25Þ

Therefore, the new edge identification function can bet-
ter achieve the effect of the ideal geodesic active contour
model. In the experimental results, we will see that com-
pared with the traditional geodesic active contour model,
the new geodesic active contour model proposed in this
paper is more ideal in edge positioning.

4. Interpretation of Result

In order to verify the effect of the proposed method in image
enhancement and denoising, the synthetic images and brain
images with different variances of Gaussian white noise and
salt and pepper noise were selected for enhancement and
denoising. The original vibration model, L. Alvarez method
model, and the method in this paper are used to process
the noise image, and the results are compared [20, 21].

The results of image enhancement and denoising of
Gaussian white noise and appropriate amount of salt and pep-
per noise are given when the number of iterations is 100. It is
obvious that the vibration filtering equation can enhance the
image and amplify the noise signal at the same time. The L.
Alvarez method has some effect on image enhancement and
denoising. However, when the noise is large, the original
image structure cannot be well maintained, and the sharp cor-
ner information is seriously lost. Compared with the previous
two methods, the method in this paper has a better effect, and
the original image structure is relatively intact, and the sharp
corner information is also well maintained [22, 23].

The enhancement and denoising results of several
methods in medical images are given, in which the variance
of the image noise is 15 Gaussian white noise, and the num-
ber of iterations is 15. It can be seen from the figure that the
processing effect of the method in this paper is significantly
better than that of the first two methods, which not only
enhances the image and removes the noise but also main-
tains more image details.

In this paper, peak signal-to-noise ratio (PSNR) is also
used as the enhancement and denoising effect measurement
index. PSNR reflects the statistical average of image signal-
to-noise ratio changes. It is a widely used method to measure
the subjective quality of images. The greater the PSNR, the
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better the image quality and the worse the image quality. As
shown in Figures 4–7, it can be seen that the effect obtained
by using this algorithm is superior to other methods when
the variance of Gaussian white noise is 15. The enhancement
and denoising effects of the proposed method are 80.35%
and 69.84% higher than those of the original vibration filter-
ing method and L. Alvarez method. In terms of time, the
proposed method is 1.3075 seconds slower than the original
vibration filtering method and 17.5754 seconds faster than
the L. Alvarez method. When the variance of Gaussian white
noise is 25, the enhancement and denoising effect of the pro-
posed method is 97.79% and 81.16% higher than that of the
original vibration filtering method and L. Alvarez method.
In terms of time, the proposed method is 1.3246 seconds
slower than that of the original vibration filtering method
and 17.5796 seconds faster than that of L. Alvarez method.
At the same time, we give the calculation time of various
algorithms in the composite image and find that the time
of the method in this paper is much smaller than that of
the method, mainly because the linear smooth Gaussian ker-
nel Gσ is no longer used to denoise the vibration item in
each iteration [24, 25].

5. Conclusion

This paper proposes a functional to describe the image
smoothness based on the directional curvature mode value
and then deduces a fourth-order PDE image denoising model.
The processing result is piecewise linear image (including lin-
ear image), and the gradient at the edge has a step. In this
paper, a new geodesic active contour (NEW-GAC) model is
proposed, which improves the contour extraction perfor-
mance of the original vibration filtering method and the L.
Alvarez method with good speed. It is worth noting that
NEW-GACmakes full use of the characteristics of the denois-
ing model derived in this paper, and the twomethods together
constitute a new image segmentation method. The region-
based active contour model has some robustness to noise,
but the processing of strong noise graph is still limited. The
noise reduction model in this paper also greatly improves
the segmentation effect of region-based active contour model.
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In order to solve the problem of multisolution and ill-formedness of the 3D reconstruction method of a single image (purpose),
the author proposes a microscope image segmentation algorithm based on the Harris multiscale corner detection. Separating
complex engineering images into several simple basic geometric shapes, rebuild them separately to avoid the ill-conditioned
solution problem of directly recovering depth information. In order to improve the registration accuracy of the corner-based
image registration algorithm, the idea of multiresolution analysis was introduced into the classic Harris corner detection, and a
gray intensity variation formula based on the wavelet transform was constructed, and a scale transformation characteristic was
obtained so that the improved Harris corner detection algorithm is invariant to rotation, translation, and scale. Experimental
results show that after reconstruction, the error between the length of the object measured based on the point cloud data and
the actual length of the object is small, and both remain within the error range of 3mm. The experiment verifies the fast,
accurate, and stable characteristics of the improved algorithm.

1. Introduction

80% of the information that humans understand and explore
the world is the visual information obtained by the eyes.
With the rapid development of modern computer technol-
ogy, people have begun to try to make computers have visual
functions similar to those of humans, replacing human eyes
with cameras, capturing images through cameras, and then
using computers to analyze and understand the captured
images; the output of advanced visual information helps us
to recognize and understand the world faster and better,
resulting in the new discipline of computer vision [1].

3D reconstruction technology is one of the important
branches of computer vision technology (Figure 1), and it is a
popular research field combining computer vision and indus-
trial measurement. Among them, in the fields of rapid design
of industrial products, automatic detection and measurement,
quality inspection and control, 3D printing, and other fields,
the demand for fast, accurate, and convenient acquisition of
3D information on the surface of objects is increasing [2].

At present, structured light technology is the most reli-
able and effective technology to achieve the three-
dimensional reconstruction of the object surface [3]. This
technology first projects the structured light coding pattern
onto the surface of the target object to be measured through
a projector and then uses a camera to shoot the surface of
the target object; the camera will capture the structured light
image whose coding pattern is deformed due to the shape of
the surface of the target object, decode the deformed struc-
tured light image, and then calculate the 3D point cloud data
of the object surface based on the principle of triangulation
so as to realize the three-dimensional reconstruction of the
surface of the measured object. With the rapid development
of science and technology, various fields hope to achieve the
high-precision 3D reconstruction of the surface of high-
speed moving objects; in order to achieve the 3D reconstruc-
tion of moving objects, only a single image can be used for
3D reconstruction; therefore, 3D reconstruction based on a
single image has become an important research direction
in the field of structured light technology.
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2. Literature Review

Research on the application of the active structured light
method in the detection of the three-dimensional topogra-
phy of objects started in the 1970s. Huang et al. proposed
a method for projecting slit structured light to identify poly-
hedra. With the development of structured light technology,
projection modes have also been developed; in particular,
the emergence of encoded structured light solves the limita-
tion of additional geometric constraints. Coding structured
light can be divided into temporal coding and spatial coding
according to different coding methods. The time coding
method uses the preprojected image to the surface of the
object and then creates the code, so the complete final code
pattern cannot be formed until all the patterns are
completely projected, and the encoding is closely related to
the projection position [4]. Li et al. projected a grayscale-
encoded pattern with marked sinusoidal intensities onto
the object surface, solving the problem of ambiguity of the
projected signal at each different time [5]. Based on the use
of N-ary, Tang et al. proposed a color-based projection
scheme and established a reflection model, which contains
nm fringes in the RGB color space, and the number of fringe
projections directly affects the measurement efficiency of the
system [6]. In order to reduce the number of streaks, Pan
and Zhu developed a hybrid system that can simultaneously
fuse temporal and spatial encoding; the system has a fast
processing speed and high measurement accuracy and can
be applied to dynamic measurement; the projected struc-
tured light can be encoded according to the time axis; at
the same time, it can also be encoded according to the spatial
neighborhood points [7]. Gao et al. proposed a pseudoran-
dom sequence; due to the uniqueness of the window, each
different subsequence can find the absolute position in the
whole sequence; it is widely used in spatial coding schemes.
Spatial encoding can be regarded as a sequence set based on
pseudorandom numbers; the encoding pattern is generated
by a Hamming window or an N-dimensional Euler path;
the feature positions are determined by observing the line
colors stored in the same window [8]. In 1998, Peng et al.

proposed an orthogonal vertical grid color coding, which
uses the peak concentration to detect the intersection, and
at the same time, it converts the color from the RGB space
to the HSI space for encoding, but in the decoding process,
due to the different reflection of illuminance, the H channel
is sensitive, which leads to new problems [9]. Feng et al. pro-
posed an encoding scheme combining traditional stripes and
multislit structured light, which again improved the mea-
surement accuracy [10].

For the 3D reconstruction of a single 2D engineering geom-
etry, the author proposes a new research method, which avoids
the ill-conditioned solution problem of traditional methods.
Firstly, using the microscope image segmentation algorithm
based on the Harris multiscale corner detection, a complex
combined graph is separated into several simple primitives,
and then each primitive is reconstructed in 3D, which not only
reduces the complexity of the reconstruction algorithm but also
improves the real-time performance. The improved corner
detection algorithm can obtain corners at different scales, thus
overcoming the possible corner information loss, the position
offset and susceptibility to noise in the Harris corner detection
of a single scale, and the extraction of false corners and other
problems. Secondly, the relationship between image matching
and image corner matching is studied; the algorithm takes the
corner as the feature point of the image and uses four indica-
tors, such as the corner value, the number of neighborhood cor-
ners, the distance between the corners, and the consistency of
parameters; filter the set of corner points step by step; the
unmatched corners are effectively eliminated; the matching
accuracy is ensured, and at the same time, the heavy calculation
of template matching in the traditional algorithm is avoided,
and the matching speed is greatly improved.

3. Research Methods

3.1. Harris Multiscale Corner Detection Principle and
Corner Extraction

3.1.1. The Principle and Limitation of the Classic Harris
Corner Detection. The corner point is an important image

3D laser scanning

ICP algorithm point
cloud registration

Data to streamline

Data optimization

SFM 3D sparse point 
cloud reconstruction

Camera image sequence

Scene surface information

Figure 1: 3D reconstruction algorithm.
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feature point, which contains rich two-dimensional struc-
tural information; in the fields of feature-based image regis-
tration, shape recognition, and three-dimensional
reconstruction, corner point extraction is of great signifi-
cance. The most representative corner detection algorithm
is the Harris corner detection algorithm [11]. The Harris
operator is a signal-based corner feature extraction operator
proposed by Harris and Stephens; it has the characteristics of
simple calculation, uniform and reasonable extraction of
corner features, quantitative extraction of feature points,
and a stable operator. The processing process of the classic
Harris corner detection algorithm is expressed as the follow-
ing formulas:

M =G ~sð Þ ⊗
g2
x gxgy

gxgy g2x

2
4

3
5,

R = det Mð Þ − k · tr2 Mð Þ, k = 0:04,

ð1Þ

where gx and gy are the gradients in the x and y directions,
respectively, Gð~sÞ is the Gaussian template, det is the determi-
nant of the matrix, tr is the straight trace of the matrix, k is a
constant, and R represents the interest value of the corre-
sponding pixel in the graph. If the interest value of a certain
pixel is in the largest neighborhood and is greater than the
threshold (R0), the pixel is called a corner, and the correspond-
ing interest value is called a corner value. Although the Harris
corner detection is a classic algorithm, it has the following
shortcomings. (1) Since corners can only be detected at a sin-
gle scale, nonmaximum suppression is performed on the cor-
ner metric to determine local maxima, and the extraction
effect depends on the setting of the threshold. The threshold
will lose corner information, and if the threshold is small, false
corners will be extracted. Therefore, the lack of scale function
makes the positioning accuracy of the algorithm poor, and it
may also miss some actual corner points, which are also sensi-
tive to noise. (2) The Harris corner detection uses a Gaussian
smoothing function with an adjustable window, but the size of
the Gaussian window is not easy to control. If the window is
small, many false corners will appear due to the influence of
noise. If the window is larger, the position of the corner points
will be greatly offset due to the rounded corner effect of the
convolution, and the calculation amount will be increased
[12]. (3) Smoothing the image with an infinitely smooth
Gaussian function will result in the loss of corner information
due to oversmoothing.

3.1.2. Improved Harris Multiscale Corner Detection. In view
of the problems existing in the Harris corner detection algo-
rithm, the idea of multiresolution analysis is introduced into
the algorithm so that the Harris algorithm has the character-
istics of multiscale detection of corners. This is based on the
following principles. In the Harris algorithm, gx and gy
reflect the gray level change direction of each pixel of the
image, and if the brightness of pixel ðx, yÞ changes suffi-
ciently in all directions, it is extracted as a corner [13]. The
wavelet Ψu,s ðtÞ is a function with a mean of 0, and the wave-
let transform of the signal g is

Wg u, sð Þ = g ∗Ψu,s tð Þ =
ð+∞
−∞

g tð ÞΨu,s tð Þdt: ð2Þ

It measures the variation of the signal within a neighbor-
hood centered on u and whose length is proportional to s.
And if the wavelet has a first-order or n-order vanishing
moment, the wavelet transform is a multiscale differential
operator [14]. Therefore, use the wavelet transform of the
image to redefine the gray intensity change formula of the
image, that is, the following formula:

Eu,y x, yð Þ = S2 j uW
1
2 j+1 f + vW2

2 j+1 + f
À Á2

= S2 ju
2 W1

2 j+1 + f
À Á2 + 2uvW1

2 j+1 fW
2
2 j+1 f + v2 W2

2 j+1 + f
À Á2� �

= Au2 + 2Cuv + Bv2 = u, vð Þ
A C

C B

 !
u, vð ÞT :

ð3Þ

Among them, W1
2 j+1 f and W2

2 j+1 f , respectively, represent
the wavelet transform of the image f in the x and y direc-
tions, that is, the following formulas:

W1
2 j+1 f = Sd2 j f ⊗ Gj,D

À Á
,

W2
2j+1 f = Sd2 j f ⊗ D,Gj

À Á
:

ð4Þ

And S2 j represents the smoothing operator, so we have

A = S2 j W1
2 j+1

À ÁÂ Ã
= W1

2 j+1
À Á2 ⊗ Hj,Hj

À Á
,

B = S2 j W2
2 j+1

À Á2h i
= W2

2 j+1
À Á

⊗ Hj,Hj

À Á
,

C = S2 j W1
2 j+1W

2
2 j+1

À ÁÂ Ã
= W1

2 j+1W
2
2 j+1

À Á
⊗ Hj,Hj

À Á
:

ð5Þ

⨂ is the convolution operation, H and G are the low-
pass and high-pass filters, respectively, D is the Dirac filter,
and Hj and Gj represent the insertion of 2j − 1 zeros
between the filter coefficients of H and G, respectively. In
this way, the autocorrelation matrix of pixel point ðx, yÞ at
scale j + 1 is obtained as follows:

Mj+1
2 =

A C

C B

 !
: ð6Þ

It is worth noting that Equation (3) not only reflects the
gray intensity change of each pixel but also reflects the infor-
mation of the scale space change, which enables corner
detection at different scales [15]. At the same time, the cen-
tral B-spline function with low-pass characteristics is
selected as the smoothing function; it can make up for the
insufficiency of the Gaussian function window that is diffi-
cult to control and oversmooth in the Harris algorithm
and enhance the corner detection performance.

Like the Harris algorithm, if the two eigenvalues λ1 and
λ2 of the autocorrelation matrix are large enough, the pixel is

3Scanning



RE
TR
AC
TE
D

RE
TR
AC
TE
D

detected as a corner point. In order to avoid the eigenvalue
decomposition of the matrixMj−1

2 , the corner response func-
tion (CRF) under the scale s = 2j+1 is defined as the following
formula:

Cj+1
2 x, yð Þ = det Mj+1

2
� �

− k trace Mj+1
2

� �� �2
: ð7Þ

Among them, det ðMj+1
2 Þ = λ1λ2 = AB − C2, trace ðMj+1

2 Þ
= λ1 + λ2 = A + B, and k is a given constant ranging from
0.04 to 0.06. At this time, the noise is eliminated by setting
a threshold value, and nonmaximum value suppression is
performed to determine the corner points; that is, the pixel
point ðx, yÞ that satisfies Cj+1

2 ðx, yÞ > T is determined as the
corner point. The new Harris multiscale corner detection
method obtains corner information at multiple scales,
reducing the restriction of threshold setting on corner
extraction. Usually, the detection operator of small-scale
parameters can detect subtle changes in the gray level and
reflect more singular point information, but it is more sensi-
tive to noise. The detection operator of large-scale parame-
ters can detect rough changes in the gray level and reflect
sharply changing singular points, and it has strong suppres-
sion of noise. Therefore, the multiscale Harris corner detec-
tion achieves precise localization at small scales and removal
of falsehoods and preservation of truth at large scales [16].
After the Harris multiscale corner detection, the author pro-
poses the following “fine-to-coarse” method to accurately
screen corners at different scales.

Firstly, for the modulus maximum point Pj that appears

in the 2j and j = 1 scales, the corner response function Cj
2ð

xj, yjÞ is calculated; when its value exceeds the threshold T j

, this point is extracted as a candidate corner point. Selecting
the scales of 2j and j = 1 is to use the wavelet transform to
accurately locate the corners at small scales to determine
the position of the corners; therefore, all corners can be
included in this step.

Secondly, at the scale of 2j+1, observe whether there is a
maximum point in Cj+1

2 ðxj, yjÞ near the candidate corner
point Pj obtained in the previous step; if it exists, it is deter-
mined that the point is a corner point; if not, the point can
be eliminated from the candidate corner points.

3.1.3. Analysis of the Experimental Results of the Algorithm.
In the experiment, the central B-spline function with low-
pass characteristics is selected as the smooth function of
the corner detection operator because the function has good
approximation ability and compact support and other excel-
lent properties. When the order of the B-spline function
tends to infinity, it converges to the Gaussian function, and
its derivative converges to the derivative of the Gaussian
function. The statistics in Table 1 fully demonstrate the
superiority of the improved algorithm in terms of localiza-
tion, effectiveness, and noise immunity in extracting cor-
ners [17].

3.2. Body Segmentation Algorithm Based on Corner
Detection. The basic idea of the adopted body segmentation
algorithm is as follows. The basic geometric primitives in the
field of engineering drawing are as follows: cylinder, cuboid,
sphere, wedge, cone, etc. If all kinds of basic primitives con-
tained in complex two-dimensional engineering drawings
can be detected, it is easy to segment them. The process of
detecting the basic primitives from the combined image is
actually an image registration process; that is, the images
to be separated are sequentially registered with the standard
images of the basic shapes. Based on this, the categories and
positions of the basic primitives contained in the image to be
separated are determined. But there are two deficiencies in
the common matching algorithms based on image features.
First, the matching accuracy of the algorithm is not high
and the stability is not good. Since the matching algorithm
only uses a small part of the information of the image, the
matching result is easily affected by factors such as noise
and image information distribution, and it is highly depen-
dent on the accuracy and stability of the feature points. Sec-
ond, the matching search speed of feature points still needs
to be improved [18]. Most of the matching algorithms use
the template correlation method to perform the ergodic
matching search; therefore, the algorithm is computationally
expensive and slow.

Aiming at the above two shortcomings, the author pro-
poses a new matching algorithm based on corner detection.
Firstly, the feature points of the image are extracted by the
multiscale Harris operator with less computational complex-
ity and better stability, and the corner sets of the reference
image and the image to be matched are obtained, respec-
tively. Then, according to the relationship between the
matching of corner sets, the image corners are gradually
screened from three aspects: alignment, the number of
neighborhood corners, and the distance between corners;
due to the instability of the corner detection algorithm and
other factors, the image matching is affected, and finally,
an accurate and stable matching corner set is obtained [19].

Figure 2 is a graph in which the cylinder is rotated 45
degrees clockwise, and it can also be regarded as a projection
graph obtained from different viewing angles for the same
three-dimensional entity, which requires the registration
algorithm to map them as an entity, and the improved Har-
ris multiscale corner detection algorithm has rotation invari-
ance, translation invariance, and scale invariance, which
solves the problem of “many” versus “one” very well [18].

When matching the feature points of two images, choos-
ing an appropriate similarity algorithm can improve the
matching efficiency and accuracy. The alignment degree of
the corner point pair (CPAM) is defined to determine the

Table 1: Statistics of the number of corner points.

Detector
Exact
corner

Missing
corner

Pseudocorner

Classic Harris
algorithm

40 7 11

Improved algorithm 45 2 3
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matching point pair; that is, on the basis of the corner point
and its gradient information extracted by the Harris multi-
scale corner point detection algorithm, the approximate
rotation angle is obtained according to the angle histogram
statistics, the feature submaps centered on the corners are
extracted from the two images to be registered, and the
alignment of all these feature submaps is calculated.

3.2.1. Angle Histogram for Corner Point Pairs. Assuming that
there are two images f1ðx, yÞ and f2ðx, yÞ to be registered, the
extracted corner sets are Pf 1 = fpi = ðpix, piyÞgi=1,2,⋯,N and Pf 2

= fqj = ðqix , qiyÞgj=1,2,⋯,N , respectively, where θp1 and θq1 are

the gradient vector directions of pi and qj, respectively. Define
the angle histogram H ðθÞ of the corner point pair, indicating
the number of the corresponding corner point pairs in Pf 1 and
Pf 2 when the angle difference is θ. The θ value when H ðθÞ
takes the maximum value also represents the rotation angle
between the images f1ðx, yÞ and f2ðx, yÞ. In order to improve
the accuracy of the algorithm, modify H ðθÞ.

The rotation angle θ between images can be estimated by
searching for the angle corresponding to the maximum
value of ðθÞ. This method of using statistics to obtain the
rotation angle has the advantages of the small amount of cal-
culation and accurate calculation.

3.2.2. Alignment of Corner Point Pairs. The alignment of the
corner point pair is defined as the following formula:

CPAM p, qj, θ
� �

= 1
100 · CI I1, I2ð Þ + 1 : ð8Þ

In the formula, I1 and I2 are the corresponding two fea-
ture submaps, and CI is the interaction variance of the two

feature submaps, which reflects the stability of the corre-
sponding gray levels of the two feature submaps. For the cor-
ner point qj in the image f2ðx, yÞ to be registered, its
matching corner point p is determined in the corner point
set pf 1 of another image f1ðx, yÞ to be registered. If and only
if p and qj satisfy the following conditions, fp⇔ qjg
becomes a candidate matching point pair.

θi,j − θ
�� �� < 5∘, θi,j = θp − θqj,

CPAM p, qj
� �

= max
pi∈pf 1

CPAM pi, qj
� �

,

CPAM p, qj
� �

> Ta, Ta is the threshold:

ð9Þ

In the formula, θp represents the gradient direction of
the corner point P, and the threshold (Ta) is the mean of
the variance of the two feature submaps. Finally, the candi-
date matching point pairs are linearly weighted to eliminate
the wrong matching point pairs, and a subset of matching
corner point pairs is initially obtained. It should be noted
that the corner points in subsets C1 and C′1 whose corner
point values are matched do not necessarily correspond
one-to-one; that is, the number of corner points contained
in C1 and C′1 may be different.

3.2.3. Neighborhood Corner Matching. If images A and B
match, the two matching corners on them should have the
same number of corners in the same neighborhood. There-
fore, the corner points in C1 and C′1 that do not meet this
condition are eliminated through the number of neighbor-
hood corner points matching, and new corner point sets
C1 = fc1, c2,⋯,cgg and C2′ = fc1′ , c2′ ,⋯, ch′g are obtained.

Figure 2: The various rotation effects of the cylinder.
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Similarly, the number of corner points in C2 and C′2 may
also be different [20].

3.2.4. Corner Spacing Match. If images A and B match, the
distances between the corresponding two corner points
and the other corresponding corner points in their respec-
tive neighborhoods should be the same; therefore, the corner
point spacing matching is to further eliminate the corner
points in C2 and C′2 that do not meet this condition and
get new subsets C3 and C′3. The specific operations are as
follows. Let ci and c′i be a pair of corner points that have sat-
isfied the matching of the value of corner points and the
matching of the number of neighborhood corner points.
Let the number of neighborhood corner points be p, and
the distances from ci and c′i to the corner points of their
neighborhoods are arranged in descending order as fd1, d2,
⋯,dpg and fd′1, d′2,⋯,d′pg; if fd1, d2,⋯,dpg and fd′1, d′2,
⋯,d′pg are equal in one-to-one correspondence within the

allowable deviation range, ci and c′i are considered to be
matching corners; otherwise, they are not. After the above
steps, the number of corner points contained in the two cor-
ner point sets (C3 and C′3) may still be inconsistent. For the
convenience of calculation, the “one-to-one correspon-
dence” or “one-to-many correspondence” corners can be

directly eliminated so that C3 and C′3 contain the same
number of corners, that is, C3 = fc1, c2,⋯,cf g and C′3 = fc1
′ , c2′ ,⋯,c′f g.

3.2.5. Body Segmentation Algorithm Flow. After the above
three steps of detection, it is possible to basically determine
which basic geometric primitives are included in the two-
dimensional graphics to be reconstructed and then deter-
mine the positional relationship between the basic geometric
shapes included; these relationships are the basis for the
BOOL operation on the reconstructed basic shape. The flow
of the whole body segmentation algorithm is shown in
Figure 3. When the final matching subset does not exist, it
is necessary to expand the matching condition to continue
the matching search, but the matching condition has a
threshold; when the maximum search condition is reached
and still no valid subset is obtained, it is considered that
the image to be reconstructed does not have any valid subset
and contains any of the basic shape classes.

4. Analysis of Results

For the combined graph shown in Figure 4(a), it is extremely
difficult to reconstruct it directly in 3D, but if it is separated
into several basic geometric shapes and then 3D

Input image to be
reconstructed 

Image preprocessing

Corner detection

I filter out the subset of jien shapes
contained according to the alignment

criterion

II in the subset of I narrows the range of the
subset according to the matching principle of

the number of neighbor corners

III determines the final subset in the
subset of II according to the corner

spacing matching principle

Output the positional
relationship between the shapes

Output the detected body type

Expand matching
conditions 

Does the final
subset exist?

N

Y

Figure 3: Flowchart of the body segmentation algorithm.
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reconstruction is carried out separately, a complex problem
is solved. Figure 4 is an example of a 3D reconstruction.
Among them, Figure 4(b) shows the corner points extracted
by the Harris multiscale corner point detection algorithm
[21]; the extracted corner point sets are sequentially regis-
tered with the standard corner point subsets of various basic
shapes in order to confirm the basic shape type contained in
the 2D image to be reconstructed. Part of the shape may be
occluded; as shown in Figure 4(b), a corner of the lower
cuboid is covered by the middle cylinder, and sometimes,
there will be more interference corners, such as the intersec-
tion of the middle cylinder and the two edges of the cuboid;
the generated corners, for these cases, require the shape sep-
aration algorithm to appropriately relax the conditions when
making matching criteria. Figure 4(c) is the result of the
shape separation algorithm, which is composed of two cylin-
ders and a cuboid.

Taking the reconstruction of a cuboid as an example to
illustrate the 3D reconstruction process of a single basic geo-
metric body, because it is known that the type of the shape is
a cuboid, in order to reconstruct its contour information in
the three-dimensional space, it is necessary to know the
dimensions of the length, width, and height of the cuboid
and the coordinates of its centroid [22]. The centroid coordi-
nates are easy to determine. Then, using the calculation result
of the corner point histogram in Section 3.2, we can know the
rotation angle of the cuboid in the reconstructed image rela-
tive to the standard shape, use the rotation angle to correct
the cuboid in the image to be reconstructed, and then easily
calculate the length, width, and height information according
to the distance between the corresponding corner pairs. The
rest of the geometry reconstruction process is similar.

The number of reconstructed point clouds proposed by
the author is more than 15,000; in addition, as shown in
Figure 5, the average error and standard deviation of the
three-dimensional point cloud data statistics and the mea-
surement results are compared; the average error and stan-
dard error can show that the author’s reconstruction
algorithm has high accuracy; after reconstruction, the length
of the object measured based on the point cloud data and the
actual length of the object have a small error, which are kept

within the error range of 3mm; through these experimental
data, it is fully verified that the algorithm proposed by the
author can effectively improve the accuracy of 3D recon-
struction [23].

Finally, each reconstructed single shape is drawn in the
three-dimensional space through the BOOL operation. The
system is based on the VC++ 6.0 development platform
through the embedded Open Inventor 3D graphics library
for 3D data processing [24].

5. Conclusion

3D reconstruction based on a single image is one of the
major challenges faced by human beings in basic and applied
research, and there are still many difficulties that have not
been satisfactorily resolved. The improved algorithm pro-
vides a new idea for the 3D reconstruction of engineering
drawings, which is to separate the complex composite body
into simple basic geometric shapes, then reconstruct them,
respectively, and divide the reconstructed basic shapes
according to their relative positions; the relationship per-
forms BOOL operations to obtain the geometric entity
model in the 3D space. The image registration algorithm

(a) Original image to be reconstructed (after binarization) (b) Detected corners (c) Results after separation

Figure 4: 3D reconstruction example.
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Context. Surgical site infection prolongs hospital stay and is one of the main causes of incidence rate and a source of high medical
expenses. There are few clinical studies comparing the risk of infection in orthopaedic surgery after different washing methods.
Objectives. To compare the effects of two hand cleaning schemes on the prevention of surgical site infection in routine
orthopaedic surgery. Compared with the standard surgical seven-step washing technique and detected by ATP fluorescence
method, the handwashing effects of the improved surgical eight-step washing technique and the standard surgical seven-step
washing technique were compared, so as to provide a basis for eliminating the handwashing blind area of the surgical seven
step washing technique and improving the surgical handwashing method. Methods. A total of 800 consecutive patients who
underwent clean and clean-contaminated orthopaedic surgery between January 1, 2020 and December 31, 2020. Twenty
orthopaedic doctors in the operating room of our research team were randomly divided into the improved eight-step washing
technique group (improved group) and the traditional seven-step washing technique group (traditional group), with 10 people
in each group. Each person was randomly sampled 40 times, 400 people in each group, a total of 800 people, and completed
by stages in 12 months. Main Outcome Measures. The infection rate of surgical site 30 days after operation was the primary
end point. The qualified rate of fingertip culture was combined with ATP fluorescence in the two groups and three new culture
areas in the two groups: the lateral edge of the palm, the medial edge of the palm, and the nail groove of the middle finger and
the nail root were secondary end points. Results. The 2 protocols were comparable in regard to surgical site infection risk
factors. The infection rate of surgical site in the traditional group was 10 cases (2.50%) in 400 cases and 0 cases (0%) in the
improved group. Three culture areas were added: the qualified rate of lateral edge of palm, medial edge of palm, and nail
groove and nail root of middle finger, and the nosocomial infection rate of surgical incision between the two groups was
statistically significant (P < 0:05). There was no significant difference in the qualified rate of fingertip culture (P > 0:05). The
handwashing scheme in this study meets the recommended duration of hand disinfection and has good tolerance, and the skin
dryness and skin irritation after using aqueous solution are similar. Conclusions. The improved surgical eight-step washing
technique combined with ATP fluorescence detection is helpful to eliminate the “blind area” of handwashing. It is also
necessary to add three training areas. Handwashing and training are more scientific, rigorous, and effective. They are effective
in reducing orthopaedic surgical infection and have application value. They can safely replace the traditional surgical seven-
step washing technique, which is worthy of clinical promotion.
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1. Background

Due to China’s large population, limited medical resources,
large-scale medical institutions, dense patients, and heavy
workload of medical staff, medical staff often ignore hand
hygiene, resulting in pollution and hospital infection; Hand
is an important way to spread the sense of hospital. Surgical
site infection prolongs hospital stay, is one of the main
causes of incidence rate, and is also the source of high med-
ical expenses [1]. Hand hygiene is the simplest, most direct,
and effective measure to prevent nosocomial infection, and it
is also one of the most important tasks in nosocomial infec-
tion management [2, 3]. Few clinical studies have compared
the risk of infection in orthopaedic surgery after different
cleaning methods. Orthopaedic surgery has more open frac-
tures, and the incision is polluted incision, which is more
prone to infection, because most of them have built-in
objects, and orthopaedic doctors’ fingers are more prone to
occupational exposure, especially the fingertips of index fin-
gers and nail grooves are easily pierced by Kirschner wire
tips, broken ends of bones, and other accidents, resulting
in occupational exposure. The nosocomial infection rate of
surgical incision is high. Therefore, orthopaedic doctors
have higher requirements for handwashing. Handwashing
is the most economical and effective means of prevention
and control. The standard surgical seven-step washing tech-
nique is improved compared with the previous six-step
washing technique, and the technology has become mature,
but there are still “blind areas” where the cleaning is not in
place. It is more necessary to sample and cultivate the “blind
areas” after handwashing, and there is a lack of relatively
objective evaluation criteria for washing to 10 cm above the
elbow and applying disinfectant to 6 cm above the elbow.
The current standard surgical seven-step washing technique
has three handwashing blind areas and training blind areas.
The seven-step washing technique lacks relatively objective
evaluation criteria to wash hands to 10 cm above the elbow
and apply disinfectant to 6 cm above the elbow, which needs
to be further improved.

2. Introduction

In this study, three handwashing blind areas and training
blind areas existed in the standard surgical seven-step wash-
ing technique were improved. While using the standard fin-
gertip sampling culture, the sampling culture of hand-
washing blind areas was increased. The qualified rate of
handwashing and the nosocomial infection rate of orthopae-
dic surgical incision were compared between the two groups.

3. Data and Methods

3.1. Clinical Data. From January to December 2020, the
handwashing environment and other conditions were the
same. 20 orthopaedic doctors in the operating room envi-
ronment were selected and randomly divided into the
improved group and the traditional group, with 10 people
in each group. Each person was randomly sampled 40 times,
with 400 people in each group, a total of 800 people. They

were completed in stages in 12 months. Combined with
ATP fluorescence method, the qualified rates of three new
culture areas in the two groups: the lateral edge of the palm,
the medial edge of the palm, and the nail groove and nail
root of the middle finger, were detected and compared,
and the qualified rates of fingertip culture and the nosoco-
mial infection rate of the incision after operation were com-
pared between the two groups. The sampling work was
completed by the members of this study in stages.

3.2. Research Method

3.2.1. Handwashing Method. ① The traditional group used
standard surgical seven-step washing to wash hands. ②

The improved group used the improved surgical eight-step
washing technique and washed the arm for the first time:
washing hands to 5 horizontal fingers on the elbow was
the objective standard. Wash your arms for the second time:
wash your hands to 4 horizontal fingers on the elbow as the
objective standard, and apply disinfectant to 3 horizontal
fingers on the index finger, middle finger, and ring finger
as the objective standard. The first seven steps are the same
as above. Step 8: similar to step 6, close your fingers together
and put them on the other hand. There are three blind areas:
the outer edge of the palm, the inner edge of the palm, and
the nail groove and the nail root, which are carried out
alternately.

3.2.2. Sampling Method. Before and after handwashing, each
subject took 4 samples from four culture areas, including
conventional fingertips, and three new culture areas: the
outer edge of the palm, the inner edge of the palm, and the
nail groove of the middle finger and the root of the nail. Spin
and smear the cotton swab of the bacterial culture tube at the
above four sampling places twice and submit it for inspec-
tion; biological detection method: take the samples stored
in PBS and shake them sufficiently to make the microorgan-
isms on the cotton swab dissolve in PBS as much as possible.
After the Petri dish is numbered, add 0.5ml of the sample
into the Petri dish, spread it evenly with a sterile l rod, and
make 3 copies of each sample. After all smearing and cul-
ture, put it into 37°C incubator for 72 hours. Record the
number of growing colonies and calculate the average value
as the test result. The control adopts PBS solution control
and empty Petri dish control. The positive control of Escher-
ichia coli is added to the Petri dish. It is cultured at 37°C for
72 hours with the sample for observation and detected by
ATP fluorescence method. Observe and record the results
of finger improved surgical eight-step handwashing
combined with ATP fluorescence detection and bacterial
culture+drug sensitivity test after surgical washing
manipulation.

3.2.3. Interventions. Calculation formula of biological moni-
toring quantity is as follows: total bacteria ðCFU/cm2Þ =
plate colony × dilutionmultiple/sampling area ðcm2Þ. The
ATP fluorescence test of the operator is negative, and the
bacterial culture ≤ 5CFU/cm2 is qualified. The infection rate
of the operation site was calculated when the patient had no
infection at the operation site within 30 days after the
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operation, which was negative and positive. 30 days after
operation, the infection rate of operation site in the two
groups was the primary end point. The qualified rate of fin-
gertip culture in the two groups and three new culture areas
in the two groups: the lateral edge of the palm, the medial
edge of the palm, and the nail groove of the middle finger
and the nail root were detected by ATP fluorescence
method. The qualified rate of culture after operation was
the secondary end point. The SPSS23 0 statistical software
was used for data analysis. The normal measurement data
is expressed by “mean ± SD,” and the counting data is
expressed by the number of cases or percentage.

4. Result

4.1. Bioassay Results before and after Handwashing. Before
handwashing, the number of bacteria in the hands of
orthopaedic doctors in the traditional group was
29.32~593.32CFU/cm2, respectively, and the detection result
of ATP fluorescence method was positive. Before handwash-
ing, the number of bacteria in the hands of orthopaedic doc-
tors in the improved group was 28.32~596.32CFU/cm2,
respectively, and the detection result of ATP fluorescence
method was positive. The hand hygiene of the two groups
before handwashing was similar. After handwashing, the
total number of bacteria in the hands of orthopaedic doctors
in the traditional group is 1.32~62.67CFU/cm2, respectively,
which indicates that careful handwashing with flowing water
and hand sanitizer can significantly reduce the amount of
bacteria in the hands, and as long as they are cleaned accord-
ing to the normal operation, they can basically meet the
hygienic standard. In the improved group, the total number
of bacteria in the hands of orthopaedic doctors was
1.32~32.67CFU/cm2, respectively, indicating that the
amount of bacteria in the hands can be greatly reduced by
carefully washing hands with improved step washing
method with flowing water and hand sanitizer, and the
hygienic standard can be reached as long as they are cleaned
according to the normal operation. The infection rate
between the two groups was statistically significant.

4.2. Pass Rate after Handwashing. From January 2020 to
December 2020, according to the biological monitoring
results after handwashing by orthopaedic doctors, the quali-
fied rate of conventional fingertips, lateral edge of palm,
medial edge of palm and nail groove and nail root of middle
finger were 97%, 91%, 90% and 92%, respectively. In the
improved group, the qualified rates of conventional finger-
tip, lateral edge of palm, medial edge of palm, and nail
groove and root of middle finger were 98%, 97%, 98%, and
99%, respectively. There was no significant difference in
the qualified rate of fingertip samples between the two
groups (P > 0:05). There were significant differences in the
samples of the lateral edge of the palm, the medial edge of
the palm, and the nail groove of the middle finger and the
nail root (P < 0:05) (Table 1).

4.3. Biological Monitoring Results after Handwashing. After
800 orthopaedic doctors washed their hands, the number

of samples in the traditional group was 400, and the incision
infection rate was 2.5%. The number of samples in the
improved group was 400, and the incision infection rate
was 0%. The difference was statistically significant
(P < 0:05) (Table 2).

See Table 1 for the comparison of the qualified rate of
handwashing between the two groups.

See Table 2 for the comparison of infection rate of hand-
washing surgical incision between the two groups.

5. Discussion

In the 19th century, Semmelweis first noted the link between
hospital-acquired diseases and hand hygiene [4]. Nosoco-
mial infection places a heavy burden on patients and health
care providers and economically affects health care institu-
tions [5]. Hand is the main carrier of transmitting bacteria,
viruses, and microorganisms. Bacteria carried by surgeons’
hands or arms are the culprit of surgical incision infection
and one of the most important factors. Surgical cleaning
and surgical handwashing disinfection are effective methods
to prevent handwashing. Hospital surgical wound infection
is an important measure to prevent infection. Hand hygiene
has always been an important part of perioperative practice.
Effective handwashing is one of the most simple and easy
means, an important measure to prevent exogenous hospital
feeling, and an effective means of two-way protection
between patients and medical staff. The sense of hospital
has brought great economic impact to medical institutions.
However, studies [6] have proved that the audit cycle can
improve the efficiency of surgical handwashing. Among all
tested compounds, the local skin microflora was significantly
lower than that before scrubbing at two time points after
scrubbing and operation [7]. Research [8] shows that hand-
washing feedback video monitoring is an effective tool to
measure hand hygiene and improve compliance. Surgical
site infection (SSI) remains a major problem for patients
and medical systems. Paying attention to nursing and
standardized quality measures continue to promote the
improvement of surgical sterility, but there are still some dis-
putes in the field of surgical hand disinfection [9]. It has
been reported [10, 11] that the preoperative surgical hand
disinfection scheme of hand is related to surgical wound
infection (SSI). Preoperative handwashing is essential to pre-
vent surgical site infection (SSI) [12]. Careful surgical scrub-
bing can reduce the number of bacteria on the skin, but it
cannot completely eliminate bacteria. There are temporary
microorganisms left on the hands after surgery. Studies
[13] have proved that two-layer wound closure during surgi-
cal handwashing is not only an effective barrier to prevent
microbial transmission, but also an effective barrier to pro-
tect surgeons. Handwashing is a necessary measure to pre-
vent nosocomial infection [14]. Studies [15–17] have
shown that effective hand hygiene, such as effective hand-
washing and hand disinfection, is the basis for slowing down
the spread of COVID-19. The novel coronavirus pneumonia
is being studied and popularized by studying the [18] medi-
cal staff’s handwashing and hand disinfection. After hand
disinfection, nails coated with conditioner or mixed varnish
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have a similar risk of pathogenic microorganisms as natural
nails. Lasting regular nail polish will increase the risk of
hand disinfection ineffective [19]. Clinical application of
handwashing brush although the skin is common all over
the world, the feeling, appearance, and integrity of the skin
are obvious. It even causes serious damage. Pittet et al. [20]
confirmed that after the pathogen is discharged from the
infection source, it needs five consecutive steps to colonize
or infect the new host. The seven-step washing technique
includes the outer edge of the palm, the inner edge of the
palm, and the nail groove of the middle finger and the root
of the nail. There are “blind areas” in the seven-step washing
technique. There are many wrinkled skin, and it is relatively
difficult to clean and disinfect. Young medical personnel,
especially interns, are mostly limited to textbooks, and their
handwashing is easy to miss or insufficient, resulting in
infection at the surgical site. ATP bioluminescence is a sen-
sitive and rapid method for evaluating the quality of end
cleaning. We emphasize the value of using quantitative
methods to monitor the cleanliness of hospital environment
[21]. Studies have shown that ATP biological fluorescence
method has a certain correlation with the traditional bacte-
rial culture method, can better reflect the cleaning status of
hands, can help measure the sanitary quality of hospital sur-
face, and can be used as a useful agent of microbial pollution
[22]. By providing rapid feedback, ATP analysis helps to
raise the awareness of operators and allows immediate
action in case of emergency [23]. The research shows that
ATP biological fluorescence detection method can provide
an objective and real-time analysis method and effectively
reduce the nosocomial infection rate [24–27]. After the
application of ATP biological fluorescence on-site monitor-
ing method, the hand hygiene compliance of all kinds of per-
sonnel in the operating room is higher than that before the
application, and the qualified rate of hand hygiene is higher
than that before the application, indicating that the hand
hygiene compliance and qualified times of all kinds of per-
sonnel can be improved. Through regular on-site random
sampling inspection, strengthen supervision and ensure the
safety of patients and personnel. At the same time, formulate
scientific, simple, and fast on-site hand hygiene monitoring
standards, reduce the monitoring cost, eliminate the occur-
rence of nosocomial infection caused by poor hand disinfec-
tion effect, and improve the quality and image of medical
services, which is expected to provide reference basis for
on-site standardized management of hand hygiene. How-
ever, there is still a certain infection rate of surgical incision

after rubbing and washing hands, especially in patients with
orthopaedic surgery, surgical treatment, large incision sur-
gery, long operation time, large intraoperative bleeding,
and so on. It is easy to be infected and affect the treatment
effect of infection in patients undergoing orthopaedic sur-
gery. In serious cases, it will endanger the life of patients.
Orthopaedic surgery has more open fractures, and the inci-
sion is polluted incision, which is more prone to infection,
because most of them have built-in objects, and orthopaedic
doctors’ fingers are more prone to occupational exposure,
especially the fingertips of index fingers and nail grooves
are easily pierced by Kirschner wire tips, broken ends of
bones, and other accidents, resulting in occupational expo-
sure. The nosocomial infection rate of surgical incision is
high. Therefore, orthopaedic doctors have higher require-
ments for handwashing.

This study focuses on orthopaedics with higher risk of
implant infection, which requires higher and more rigorous
surgical procedures. If it can reduce the infection of ortho-
paedic surgery, the improved eight-step washing technique
is suitable for preoperative handwashing in orthopaedics
and other surgeries with built-in objects, and it is also more
suitable for preoperative handwashing in other surgeries.
ATP fluorescence method and traditional bacterial culture
method are effective and scientific. ATP fluorescence
method is simpler than traditional bacterial culture method.

Therefore, this study selected a group of orthopaedic
doctors as the research object. It was found that the two
handwashing methods were handwashing and sampling
according to the requirements of disinfection technical spec-
ifications. There was no significant difference in the qualified
rate of fingertip samples (P > 0:05). It shows that the disin-
fection of fingertips by standard seven-step washing tech-
nique is qualified. However, there were three new culture
areas: the lateral edge of the palm, the medial edge of the
palm, and the nail groove and nail root of the middle finger.
The difference of the infection rate of the surgical incision
was statistically significant. The difference was statistically
significant (P < 0:05). It shows that the seven-step washing
technique has a “blind area.” The improved surgical eight-
step washing technique combined with ATP fluorescence
detection is helpful to eliminate the “blind area” of hand-
washing. It is also necessary to add three training areas.
Handwashing and training are more scientific, rigorous,
and effective. They are effective in reducing orthopaedic
surgical infection and have application value. They are wor-
thy of preoperative handwashing with built-in devices in
clinical orthopaedics and are also more suitable for preop-
erative handwashing in other surgeries. In addition, ortho-
paedic doctors wear double gloves to prevent occupational
exposure caused by accidental puncture of Kirschner wire
tip and broken bone end, which is also worthy of promo-
tion. Novel coronavirus pneumonia, which is now safe,
more scientific, more rigorous, and effective, is also worth
promoting in the new crown pneumonia epidemic. It can
reduce cross infection, protect the patients who are fighting
the epidemic, and protect the people in the isolated area.
The eight-step washing technique is also worth promoting
in the COVID-19.

Table 2: Comparison of incision infection rate between two
groups.

Group Number of samples
Incision infection

rate (%)

Improvement group 400 0

Traditional group 400 2.5

χ2 5.063

P <0.05
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In order to study the high-strength sports injury in sports, this paper proposes a method based on NMR to identify the high-
strength sports injury of sports athletes. This method carries out a questionnaire survey and research on the athletes who are
excellent in sports dance major from 2019 to 2021 in the Institute of Physical Education. The athletes’ age range is 18-25 years,
and the training period of sports dance is 3-5 years. The results show that compared with other recognition methods, the
recognition method based on NMR has higher accuracy and efficiency. The method of this study is helpful to improve the
recognition efficiency and accuracy. Athletes are very easy to get injured during sports. In order to reduce the degree of injury
of athletes, we should strictly follow the action standards in the training process to avoid serious injury.

1. Introduction

Any injury occurring in the course of sports training is
closely related to the sports and the technical characteristics
of the sports. For example, sports dance events require ath-
letes to do a lot of somersaults, jumps, supports, and other
actions, which is easy to cause sports injuries to the waist,
shoulders, and wrists of sports dance athletes [1]. Tennis
players and javelin throwers are prone to “tennis elbow.”
The main causes of injury are improper training methods,
poor physical fitness, wrong technical movements, athletes’
lack of self-protection awareness, lack of attention to
warm-up activities, accumulation of body fatigue, inappro-
priate environment, and unfavorable training and competi-
tion organization [2]. Sports injury can be divided into
acute sports injury and chronic injury (Figure 1). Acute
sports injury can be caused by external factors, such as fierce
physical confrontation with other athletes, or by their own
factors. Muscle strain and ligament strain are common in
training. Acute sports injury can be distinguished as follows
according to the specific location of the injury: (1) skin dam-
age, (2) muscle injury, (3) joint injury, (4) nerve injury, etc.,

or classified according to the type of injury, such as strain, dis-
location, and fracture. Chronic sports injury may be caused by
local overburden, accumulation of repeated minor injuries,
and failure to deal with acute injuries in time or improper
treatment methods. The characteristics of chronic injury are
slow onset, gradual deepening of symptoms, and long recovery
time, such as fatigue periostitis and patella strain [3].

Khodov et al. pointed out that sports dance competition
and training cause more injuries, mainly soft tissue injuries.
The knee, ankle, waist, back, and shoulder are easy to be
pulled, and the toe is easy to be abraded and bruised. Sec-
ondly, the injuries of ligaments, muscle bonds, muscles,
and joint capsules were mostly soft injuries. Chronic strain,
repeated accumulation of minor injuries, and failure to heal
major injuries may cause chronic injuries to sports dancers
[4]. Novakovic et al. pointed out that the psychological
causes of sports injury mainly include anxiety, stress
response, personality characteristics, motivation, life events,
psychological preparation, and psychological fatigue. Inter-
vention measures mainly include guiding athletes’ correct
attribution, setting feasible rehabilitation goals, mastering
psychological coping skills, and problem oriented analysis
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[5]. Gkoura et al. started with the mechanism analysis of
sports injury; focused on the circular relationship between
muscle balance, abnormal posture, and movement mode
and injury; and analyzed and pointed out the key factors of
posture and movement mode, as well as the role of rehabil-
itation functional exercise on human motion system and the
basic principle of injury rehabilitation. Then, it puts forward
the process of injury rehabilitation functional exercise from
the aspects of posture, movement, and muscle balance
assessment, mainly including assessment process and detail
requirements, targeted muscle tension and muscle weakness
treatment methods and processes, proprioceptive training,
and integration training points [6]. Siudem et al. pointed
out that the hot spots of sports injury research mainly focus
on four categories: sports related concussion, anterior cruci-
ate ligament injury, joint instability, and overuse injury; and
each research is closely focused on the mechanism of sports
injury, injury prevention, treatment, rehabilitation, and
rehabilitation standards that can return to the field [7]. Der-
man et al. proposed a recognition method based on linear
discrimination and ultrasonic image features. This method
has good recognition efficiency, but its recognition accuracy
is relatively low [8]. Wang and Li proposed a recognition
method based on improved spectral clustering, which has
certain recognition effect, but its accuracy is not high [9].
Sollerhed et al. proposed a recognition method based on
wavelet coefficient Hu, which can obtain more accurate rec-
ognition effect, but it takes a long time [10]. Therefore, this
paper will study a recognition method based on NMR to
investigate and analyze the sports dancers in the Institute
of Physical Education, in order to improve the accuracy
and efficiency of recognition.

2. Athletes’ High-Strength Sports
Injury Identification

Firstly, it is necessary to perform gray-scale conversion on
the sports injury image. For the color image, the pixels can
be represented by 3 bytes, and their bytes correspond to
the brightness generated by 3 components [11], of which 3

components are represented by R, G, and B, respectively.
When the 3 components are the same, it is a gray-scale
image; otherwise, it is a color image. The gray-scale value
conversion formula is as follows:

Gray i, jð Þ = 0:299 ⋅ R i, jð Þ + 0:587 ⋅G i, jð Þ + 0:114 ⋅ B i, jð Þ:
ð1Þ

After conversion, the 24 bit image representation of the
image still does not change. The main function of the gray
conversion is to improve the efficiency of damage recogni-
tion [12].

In order to improve the accuracy of damage identifica-
tion, it is necessary to extract its contour. In this study,
mathematical morphology and adaptive thresholding are
used to extract the contour, and curve fitting method is also
used to obtain a curve, that is, the damaged contour [12].
The damage active contour model is a snake model, which
can obtain the contour of the damaged part. When the snake
point is at an equilibrium position, the energy will be at a
very small value, and the obtained contour will converge to
the edge of the identified damaged part. Therefore, in order
to identify the damaged part, it is necessary to make the con-
tour energy reach a very small value. The expression formula
of contour energy is as follows:

E Cð Þ = αEin Cð Þ + βEex Cð Þ½ �Gray i, jð Þ, ð2Þ

where α and β are the weighted values and EexðCÞ and Einð
CÞ are the complementary energy and internal energy,
respectively. After the damage contour is obtained, the dam-
aged part can be preliminarily identified by using the K − L
transformation analysis method. After obtaining the con-
tour, the number of damaged pixels and other relevant
information can be obtained, so the digital matrix is estab-
lished by using these information [13]. In order to improve
the accuracy of identifying the damaged position, it is neces-
sary to arrange the images into 64 feature vectors, which are
arranged in series according to the column. Then, there are
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Figure 1: Sports injury.
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m images, and the formula for X = fx1, x2,⋯xng to calculate
the overall mean vector of images is

μ = 1
m
〠
m

i=1
xiE Cð Þ: ð3Þ

Arrange the eigenvalues A in a decreasing manner. After
the arrangement, select the first J eigenvalues λ that are not
zero, and then, extract their corresponding vector O. Then,
the covariance matrix eigenvector μ can be calculated
according to the following formula. Select the first 60% of
the eigenvalues, so that most of the damage images can be
retained.

2.1. Pixel Calculation of Damage Location Based on NMR.
Through the above analysis, the damage location can be pre-
liminarily identified, but the exact location cannot be
obtained. Therefore, the article will further identify the dam-
aged part by using NMR, so as to obtain a more accurate
damaged part and calculate the area of the damaged area.
Using NMR in image damage recognition is to treat each
solution as a fish and then form a solution set of all solu-
tions. There are two ways to find the final solution in the
solution set: taking the cluster center as the solution and
the cluster result as the solution [9]. In order to improve
the recognition accuracy, this paper uses the cluster center
as the solution. That is, the objective function (4) of fish
can be expressed by the following formula:

jg = 〠
E

i=1
Vi − xkk k2 ⋅ d x, yð Þ, ð4Þ

where g represents the number of cluster centers, xk repre-
sents the cluster object, and Vi represents the pixel cluster
centers. When jg is the minimum value in the formula, it
is set as the best clustering point, which is helpful to achieve
the purpose of damage image segmentation [14]. After clus-
tering, the gray pixel value of the image will reach the corre-
sponding effect with the original pixel. After clustering
results, the color rendering of pixels is realized, so different
colors in the image will represent different representations.
Thus, the RGB representation value of pixels can be calcu-
lated by accumulating the GRB flux of each type of pixel
value and dividing it by the total number of pixels.

3. Research and Analysis

3.1. Research Object. A questionnaire survey was conducted
on the professional athletes of sports dance major from
2019 to 2021 in the Institute of Physical Education [15].
The athletes were 18-25 years old, and the training period
of sports dance was 3-5 years.

3.2. Research Methods.We conducted face-to-face interviews
with experts in aerobics, sports dance, sports injury, sports
statistics, and sports art in the Institute of Physical Educa-
tion; solicited their opinions on the research content, ques-
tionnaire, and other aspects; and obtained valuable

information. At the same time, during the period of issuing
the questionnaire, the coaches and principals of sports dance
examinee training institutions in various colleges and uni-
versities had an in-depth understanding of the relevant con-
tents of this article and obtained valuable information [16].

In order to fully understand the sports injury of college
sports dance candidates, a questionnaire for college sports
dance candidates in 2021 is designed according to a large
number of data, the opinions and suggestions of relevant
experts, and the characteristics of the survey object.

Ten experts (associate professors or professors) were
employed to evaluate the contents of the questionnaire
design, content design, and structure design according to
the five grades of indicators (a) very appropriate, (b) rela-
tively appropriate, (c) average, (d) inappropriate, and (e)
very inappropriate. After the first round of evaluation, the
experts put forward many valuable opinions. After the mod-
ification of the questionnaire, the same experts were asked to
evaluate again. Experts do not disagree with the question-
naire design, questionnaire content, and structure design.
27.7% think it is very appropriate, and 58.7% think it is more
appropriate [17].

The reliability test adopts the retest method. After two
weeks of issuing the questionnaire, 50 candidates are ran-
domly selected from the sports dance candidates and sent
the questionnaire again by e-mail. After recovery, the scores
are given to each option, and the two-time correlation coef-
ficient is calculated (r = 0:882, p < 0:01), indicating that the
survey results have high reliability [18].

3.3. Data Statistics. After the questionnaire was collected, the
questionnaire data were analyzed, the invalid questionnaires
were eliminated, all the survey results were carefully
counted, and the data were analyzed by SPSS, mainly using
chi-square test, factor analysis, and other statistical methods,
which provided strong data support for this paper. The
questionnaire information is sorted and summarized by
Excel software, and the database is established on the soft-
ware, and the software is used for statistical analysis.

3.4. Result Analysis. Figure 2 shows the time-consuming
results of different recognition methods. From the figure, it
can be seen that when the number of images to be recog-
nized is different, the recognition method based on NMR
is the shortest among the three methods. Therefore, it can
be concluded that the method studied in this paper has faster
recognition efficiency than other methods. Because this
method has gone through image gray conversion before rec-
ognition, this step is conducive to improve the recognition
efficiency.

3.4.1. Comparison of Injury Rates of Athletes of Different
Genders. Table 1 shows that the injury rate of women is
52.6% and that of men is 51%. It shows that no matter in
Latin dance, the injury rate of women in modern dance is
higher than that of men. Women’s dance steps are complex
and fancy, so the requirements for women’s flexibility and
body coordination are higher than that of men. The injury
rate of women is bound to be higher than that of men.

3Scanning



RE
TR
AC
TE
D

As can be seen from Figure 3, Latin dancers suffer more
injuries than modern dancers in general. The injury rate of
female Latin dancers is higher than that of modern dancers,
and that of male Latin dancers is also higher than that of
modern dancers.

So the conclusion is as follows: (1) the probability of
injury in Latin dance competition training is higher than
that in modern dance. (2) The injury rate of women is higher
than that of men, whether they are Latin dancers or modern
dancers. This result is closely related to the technical style
characteristics of the two dances. Compared with modern
dance, Latin dance is more complex and changeable in tech-
nical movements, and the music rhythm is more cheerful
and passionate, all of which have higher requirements for
athletes [19]. Whether it is Latin dance or modern dance,
women’s technical movements are more abundant, mainly
to show women. Women’s coordination and flexibility are
highly required, and it is inevitable that their injury rate is
higher than that of men.

According to the classification of injury nature, 112 Latin
dancers were counted, including 47 men and 65 women.

From Table 2, we find that the skin abrasion rate caused
by Latin dance competition training is as high as 65.6% for
women and 58.6% for men. Latin dancers have varied
shapes. In addition to the basic dance steps, there are many
different styles of modeling actions, such as the man kneel-
ing at the end of the dance in the Paso. Repeated training
is very easy to cause skin abrasion or even subcutaneous
bleeding.

In Latin dance, the probability of muscle strain and mus-
cle contusion is also very high. Among them, the probability
of female muscle strain is 51.7%, and the probability of mus-
cle contusion is 45.6%; In men, the probability of muscle
strain is as high as 54.2%, and the probability of muscle con-
tusion is as high as 43.6%. The results show that the proba-
bility of muscle strain and muscle contusion of women is
higher than that of men [20]. This is because the Latin dance
mainly shows women’s dance posture. Except for the bull-
fight dance, women’s dance moves are more difficult and
complex than men’s. Frequent muscle control during com-

petition and training, muscle stretching is very easy to cause
muscle strain, and the probability of joint dislocation and
fracture during competition and training is very low.

3.4.2. Cause Analysis of Sports Injury. Many factors can
cause sports injuries to sports dancers, such as (1) no
warm-up activities or perfunctory warm-up activities before
exercise; (2) poor technical level of athletes; (3) poor physical
quality; (4) unscientific training methods, excessive exercise
volume, and intensity; (5) the training time is unreasonable
and too long; (6) choose difficult dance movements that do
not meet their own level; (7) uncoordinated cooperation
between male and female athletes; (8) unreasonable music
rhythm; (9) decreased physical fitness during the competi-
tion; (10) unable to reasonably adjust their own state before
the competition; and (11) collision with other players during
the competition.

From Table 3, in the investigation of sports dance athletes,
it is found that the main factors leading to athletes’ injury are
insufficient warm-up preparation; poor physical fitness; unsci-
entific training methods; it is too difficult to select technical
action; and poor condition before the game [21].

(1) Sports dancers do not pay attention to warm-up
activities, or insufficient warm-up activities are an
important factor causing sports injuries. Both Latin
dance and modern dance need a high degree of coor-
dination of athletes’ bodies. In particular, Latin
dance has very high requirements for movement
speed and strength. Without preparatory activities
or without systematic preparatory activities, the
excitability of nervous system cannot be reached,
and the stiffness and uncoordinated muscles and
joints are very easy to cause sports injuries to ath-
letes. In the survey, it is found that most sports
dancers are dismissive of preparatory activities.
Some athletes mistakenly think that doing prepara-
tory activities will appear to be their own low level
and directly start training their unskilled movement
routines or difficulties. Another situation is that
sports dance athletes lack targeted special prepara-
tion warm-up, only basic preparation activities.
Sports dance includes two categories, ten dance types
with different styles and simple and single prepara-
tion activities, which simply cannot meet the
requirements of this sports art project

(2) The physical quality of sports dancers is poor. Dur-
ing the investigation of the athletes in the Institute
of Physical Education, it is found that although the
institute has set up a ballet body course, the athletes
generally lack basic physical quality training and spe-
cial physical quality training. It is difficult to effec-
tively improve strength, explosiveness, speed, and
endurance, which is unfavorable to the development
of sports dance. With the continuous development
of sports dance competition towards difficulty and
beauty, the competition is becoming increasingly
fierce. Athletes’ poor physical quality makes it
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Figure 2: Time-consuming of damage identification method based
on NMR.
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difficult to support technical requirements and com-
petition intensity. Except for a few athletes in sports
dance training institutions who will invite profes-
sional physical fitness coaches to carry out physical
fitness training, most of them also have the same
problem, or even more serious

4. Discussion

In the process of competition performance, athletes must
first do a good job in warm-up activities to make the nervous

system and joint muscles active and excited. Athletes should
scientifically and systematically formulate training programs
and training plans. In combination with the characteristics of
special projects, special physical quality training is carried out
to better support the development of special projects, such as
strength, explosiveness, flexibility, and endurance. Athletes
should reasonably choose the technical difficulty, avoid aiming
too high, aim too high and do too little, and resolutely follow
the principle of step-by-step training. Athletes should learn
to adjust their physical state before the competition or before
the performance. They should reduce heavy load training
about a week before the competition and avoid long-term
training. They can do some low-intensity adaptive exercises,
get familiar with the music rhythm, review the competition
routine with their dance partners, and adjust their diet and
sleep to prepare for the competition.

The athletes’ preparatory activities should consist of free
hand exercises, stretching exercises, and basic pace exercises.
This can not only improve the flexibility of athletes’ joints
and muscles but also significantly improve the excitability of
the nervous system, effectively prevent sports injuries caused
by uncoordinated joint muscle stiffness and athletes’ inatten-
tion, and greatly improve the training efficiency of athletes.
The intensity of warm-up preparation activities should be
controlled at low to medium intensity [22]. Athletes should
feel their bodies warm and sweat slightly and do not make
their bodies feel tired. According to the characteristics of
sports, it is appropriate to control the time of daily training
warm-up preparation activities to about 10 minutes. In the
competition, the athletes should prepare for warm-up accord-
ing to the actual situation, dance types, and weather factors.

In the training process, athletes of different levels should
be different from person to person when formulating training
plans. They must follow the principle of step-by-step and per-
sistent sports training. They should formulate annual training
plans, monthly training plans, and weekly training plans to
deal with competitions and performances, so as to avoid tem-
porary cramming before competitions. In the training process,
it is not that the greater the amount of training, the faster the
improvement of technical level. The improvement of technical
level is a cumulative process. Excessive training will only cause
physical and mental fatigue of athletes, reduce training enthu-
siasm, and increase the risk of sports injury.

By massaging the joints, the elasticity of the ligaments
can be enhanced and the range of motion of the joints can
be increased, especially for the damaged joints, ligaments,
and muscle bonds, which can greatly accelerate the recovery
effect. When massaging and relaxing, you can choose to
focus on the parts that are easy to be damaged, such as the
soleus, gastrocnemius, and quadriceps femoris of the lower
limbs in Latin dance. You can also massage and relax the

Table 1: Comparison of injury rates of athletes of different genders.

Female Male Total
Number of people
investigated

Number of
injured

Damage
rate

Number of people
investigated

Number of
injured

Damage
rate

Number of people
investigated

Number of
injured

Damage
rate

123 66 52.6% 60 30 51% 183 96 52.5
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Figure 3: Comparison of injury rates of athletes of different dances.

Table 2: Investigation and research on injury nature of Latin
dancers.

Lady Man

Injuries
Number of
injured

Injury
probability

Number of
injured

Injury
probability

Skin
abrasion

20 65.6% 15 58.6%

Muscle
strain

10 51.7% 14 54.2%

Muscle
contusion

11 45.6% 11 43.6%

Ligament
injury

21 46.6% 6 40.4%

Dislocation
of joint

2 1.8% 1 4.3%

Fracture 1 1.6% 0 0
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tired parts according to your body feeling. When athletes
feel very tired, they need to massage and relax their muscles
and joints [23]. The timing of massage and relaxation can be
carried out together with stretching activities after the end of
competition and training, or after bathing or before going to
bed after the end of competition and training. During the
massage, the strength shall be from light to heavy, and the
feedback of the massaged athletes shall be listened to, and
the strength and massage parts shall be adjusted appropri-
ately according to the feedback.

5. Conclusion

Athletes will inevitably be injured during sports. The identi-
fication of injury pictures is helpful to improve the therapeu-
tic effect of athletes. In this paper, the damaged parts are
identified based on NMR; the method in this paper helps
to improve the identification efficiency and accuracy. Ath-
letes are very easy to get injured during sports. In order to
reduce the degree of injury of athletes, we should strictly fol-
low the action standards in the training process to avoid
serious injury. The strategies to deal with the risk of acute
sports injury are risk control and risk transfer. There are
two methods for risk control: take risk prevention measures
before the occurrence of risk events and take risk mitigation
measures during and after the occurrence of risk events. The
main measure to transfer the risk of acute sports injury is
insurance. As an advanced noninvasive and nonradioactive
diagnostic method, NMR provides an effective auxiliary
diagnostic method for doctors with high accuracy, and its
examination results are an important basis for arthroscopic
examination. However, its cost is high, and there are still a
certain degree of false positives and false negatives, but with
the reduction of inspection costs, the development of MRI
technology, and the accumulation of clinical data, NMR will
become the first choice for early diagnosis of sports injuries.

In the future, we will formulate the archives of sports
dance athletes’ acute sports injury risk events, study the
quantitative probability of sports dance athletes’ acute sports
injury risk, and establish the sports athletes’ acute sports
injury risk model, in order to obtain the correlation between
sports injury and sports performance.
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In order to improve the diagnostic value of color Doppler ultrasonography in placenta accreta and make the diagnosis more
accurate, a method to detect placenta accreta by combining color Doppler ultrasonography and magnetic resonance is
proposed. The patients with placenta accreta were selected for color Doppler ultrasonography and MRI examination. Kappa
test was used to analyze the consistency between the results of ultrasound and MRI examination alone and combined diagnosis
and pathological examination results, and the receiver operating characteristic (ROC) was drawn. Price compliance, sensitivity,
specificity, good estimate rate, negative bid success rate, and Youden index were chosen as the basis for measuring the value of
our tests. The results showed that the Kappa combined test rate was 0.609, the equivalent efficiency was 80.90%, and the
correlation was good; ROC curve analysis showed that the sensitivity and specificity of articular placenta accreta were 91.75%
and 89.26%. The sensitivity, uniqueness, good estimate, negative predictive value, and Youden index of color Doppler
ultrasound combined with magnetic resonance imaging>magnetic resonance imaging>color Doppler ultrasound in our
laboratory were compared, and the difference was significant (P < 0:05). The experimental results show that color Doppler
ultrasound and MRI are effective in the diagnosis of placenta accreta, and each has advantages and disadvantages. Therefore, it
has been improved in the diagnosis of placenta accreta, is helpful for the diagnosis of placenta accreta, and is suitable for
popularization and use.

1. Introduction

Placenta accreta is a rare obstetric critical illness due to
hypoplasia or absence of the decidua of the uterus, and the
placental villi invade the uterine serosal layer and even pen-
etrate the serosal layer and involve surrounding organs. In
patients with placenta accreta, the placenta is partially
stripped, and the subplacental blood sinus is open for a long
time. It is easy to cause severe bleeding and urinary system
damage that are difficult to control during the operation,
which seriously endangers the life of the mother. Therefore,
the correct diagnosis of placenta accreta in the early prenatal
period and the determination of the type of placenta accreta
are very important for the selection of treatment methods
and the prevention and control of intraoperative bleeding
[1]. Color Doppler ultrasound is easy to operate, and it not

only has the advantages of traditional two-dimensional
ultrasound structural images but also provides rich hemody-
namic information for the diagnostic staff, as shown in
Figure 1. However, the diagnosis results are greatly influ-
enced by the operating factors and diagnosis experience of
the diagnosing personnel. In addition, in patients with
placenta accreta, if the abdominal fat is thicker, the fat is
produced in the intestinal lumen, which may adversely affect
the diagnosis and distort the diagnosis. Magnetic resonance
imaging is a medical technique that was only used in medi-
cine in the 1980s. It uses static and radio frequency magnetic
fields to acquire image data of human tissue. HD images
without using different materials can be seen in [2].
Although magnetic resonance imaging has high spatial reso-
lution, it is easily affected by the specific structure of the
uterus in the diagnosis of placenta accreta, and misdiagnosis
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and missed diagnosis are inevitable. Since color Doppler
ultrasound and magnetic resonance have their own advan-
tages and disadvantages, the combined application of the
two diagnostic methods can become an important method
to improve the diagnostic accuracy and avoid unnecessary
hysterectomy. This article analyzes the effect of combined
diagnosis [3].

2. Literature Review

Shainker et al. showed that placenta accreta is an obstetric
complication in which placental tissue invades the myome-
trium due to a variety of reasons, and while placenta accreta
penetrates the serosa and involves parametrial tissues, it can
lead to hemorrhage, miscarriage, damage to pelvic organs,
and even death in severe cases, endangering the safety of
patients [4]. Xu et al. showed that for the diagnosis of pla-
centa accreta, magnetic resonance imaging has a high evalu-
ation value, especially for preoperative risk assessment.
There are relatively specific indicators of preestimated bleed-
ing, which can well help clinicians make decisions [5]. Apgm
et al.’s study showed that magnetic resonance imaging
(MRI) examination can show signs such as myometrial thin-
ning or discontinuity, placental type, and abnormal blood
vessels in the placenta. Clinically, it can be determined
according to the type of placental bulge and the accumula-
tion of blood vessels in the serosal layer of the uterus. Signs
to differentiate between penetrating and nonpenetrating pla-
centa accreta have high clinical application value [6]. Hong
et al. showed that MRI has high resolution, has simple oper-
ation, is not easily affected by other factors, and can display
placental structure well. Ultrasound diagnosis of placenta
accreta, although simple and low cost, is easily affected by
the patient’s body size and bladder filling degree, and its
accuracy and sensitivity are not high [7]. Horng et al. com-
bined the advantages and disadvantages of color Doppler

ultrasound and MRI, and the combined results were identi-
fied and demonstrated that the application of color Doppler
ultrasound combined with magnetic resonance imaging in
clinical trials of placenta accreta can improve sensitivity
and specificity of prenatal testing. Fewer diagnoses and
invalid diagnoses can be seen in [8]. Bao et al. showed that
placenta accreta is caused by the invasion of placental villi
into the myometrium caused by traumatic defects of the
endometrium and primary decidual dysplasia and has a high
incidence. The incidence of placenta accreta is acute and
very dangerous. During childbirth, the placenta is difficult
to be stripped, resulting in intrapartum and postpartum
hemorrhage, secondary infection, and uterine rupture,
which seriously threatens the safety of mothers and fetuses
[9]. Experiments have shown that color Doppler ultrasound
(US) and magnetic resonance imaging (MRI) and alpha-
fetoprotein (AFP) imaging are currently used for prenatal
screening for placenta accreta. Among them, AFP is not spe-
cific because of its many influencing factors and can only be
used as a screening method, while the clinical reports of US
and MRI diagnosis of placenta accreta are mostly used alone
[10]. Zhi et al. stated that the current prenatal diagnosis of
placenta accreta mainly relies on two-dimensional color
ultrasound, three-dimensional ultrasound Doppler ultra-
sound, three-dimensional color power Doppler ultrasound
and magnetic resonance imaging (MRI), and other methods.
Among them, two-dimensional color ultrasound is a widely
used method in clinical practice, but it cannot display the
blood flow of the posterior wall of the placenta and requires
high medical skills for the operator, so the misdiagnosis is
common [11]. Wei et al. believed that three-dimensional
color Doppler ultrasound can clearly display the blood flow
of the posterior placenta, with simple operation and high
resolution, which greatly improves the diagnostic coinci-
dence rate [12]. Hussein et al. stated that MRI also has the
advantages of noninvasiveness, repeatability, and no ionizing
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Figure 1: Color Doppler ultrasound.
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radiation, but the price is relatively expensive and the imaging
speed is slow and sensitive [13].

3. Research Methods

3.1. General Information. A total of 89 patients with sus-
pected placenta accreta were selected from January 2019 to
January 2020 in A Central Hospital and B People’s Hospital.
BMI was 21:12 ± 1:45 kg/m2, including 20 primiparas, 69
multiparous women, gestation times 3:40 ± 2:40, parity
times 2:30 ± 2:00, 26 cases of previous abortion, uterine
cavity surgery history of 21 cases, and 28 cases of cesarean
section history [14]. Among them, there were 25 patients
with placenta accreta. This study has been approved by the
hospital ethics committee.

3.2. Inclusion and Exclusion Criteria. (1) Inclusion criteria
are as follows: ① The patient has a history of abortion,
placenta previa, a history of uterine cavity operation, and a
history of cesarean section and other high-risk factors; ②
the routine ultrasound examination after 28 weeks before
delivery indicates placenta previa, that is, the lower edge of
the placenta is less than 20mm from the internal cervical
os; ③ the patients were informed and signed the informed
consent. (2) Exclusion criteria are as follows: ① pregnancy
complicated with pelvic mass; ② the existence of other
underlying diseases such as heart, liver, and kidney dysfunc-
tion; ③ the existence of malignant tumor; and ④ placental
stagnation caused by congenital malformation of the uterus

3.3. Instruments and Equipment. The VolusionE8 three-
dimensional color Doppler ultrasound diagnostic apparatus
(GE, USA) and the Siemens Symphony 1.5T superconduct-
ing MRI scanner (Siemens, Germany) were used, and the
apparatus was equipped with a workstation for image post-
processing [15].

3.4. Inspection Method

3.4.1. Color Doppler Ultrasonography. The VolusionE8 3D
color Doppler ultrasound diagnostic instrument was used
with built-in virtual computer-aided analysis software, and
the 4Dview software was used for 3D reconstruction [16].
The patient has a proper bladder, and the patient is in a
supine or lateral position. The probe is placed on the
patient’s abdominal wall, perpendicular to the abdomen,
for horizontal, vertical, and dynamic detection. The direc-
tion of the probe is constantly changed during observation,
and the body position is changed if necessary. Pay attention
to observe the routine fetal and amniotic fluid indicators, the
space area of the posterior wall of the placenta, the relation-
ship between the edge of the placenta and the cervical fora-
men, and the blood flow in the placenta. Three-dimensional
image observation of blood vessels at the placenta implanta-
tion site was performed to analyze the location of suspicious
placental lesions and the three-dimensional structure of
blood supply around them. All patient examination images
were jointly completed by 2 deputy chief physicians of
obstetrics [17].

3.4.2. MRI Examination. Image postprocessing was per-
formed using a Siemens Symphony 1.5T superconducting
MRI scanner and a LEONARDO workstation equipped with
the instrument. The patient had a full bladder, and the
patient was placed in the supine position. Temporary scan
mode is Fast Low Angle Shot (FLASH)/T1WI, while T2WI
is Half-Fourier Fast Acquire One Shot. Echo Sequence
(HASTE) Transient Time (TR) is 1000ms, Echo Sequence
(TE) is 74ms, transverse slice thickness is 5mm, slice spac-
ing is 2.4mm, excitation times (NEX) are 1 second, the field
of view (FOV) is 25 cm, the matrix is 164 × 256, the fast spin
echo (TSE) series is used in the sagittal position, the slice
thickness is 6mm, the slice spacing is 1.8mm, the NEX
times are 2, and the matrix is 240 × 320. At the same time,
fat suppression and flow compensation techniques are used,
and the contrast agent used in some stillborn or postpartum
patients is the nonspecific extracellular space contrast agent
gadolinium-diethylenepentaacetic acid (Gd-DTPA) cubital
vein injection [18]. The scanning range is from the lower
border of the pubic symphysis to about 2 cm above the uter-
ine fundus. All patient examination images were jointly
completed by 2 senior radiologists.

3.5. Observation Indicators. Select value coincidence, sensitiv-
ity, particularity, positive estimate, negative estimate, and
Youden index according to the measured values of our test
rating, sensitivity ð%Þ = really good/ðtrue good + false falseÞÞ
× 100%; specificity ð%Þ = true negatives/ðtrue negatives +
false positivesÞ × 100%; positive predictive value ð%Þ = true
positives/ðtrue positives + false positivesÞ × 100%; negative

Table 1: Value analysis of color Doppler ultrasonography in the
diagnosis of placenta accreta.

3D
ultrasound

Gold standard Coincidence rate
(%)

Kappa
valuePositive Negative

Positive 42 10
71.91 0.410

Negative 15 22

Table 2: Analysis of the value of MRI in the diagnosis of placenta
accreta.

MRI
diagnosis

Gold standard Coincidence rate
(%)

Kappa
valuePositive Negative

Positive 36 7
68.91 0.376

Negative 21 25

Table 3: Value analysis of the combined diagnosis of placenta
accreta by the two methods.

Joint
diagnosis

Gold standard Coincidence rate
(%)

Kappa
valuePositive Negative

Positive 44 4
80.90 0.609

Negative 13 28
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predictive value ð%Þ = true false/ðfalse true + false falseÞ ×
100%; Youden index = sensitive + special − 1.

3.6. Statistical Methods. The data of this study were analyzed
using the SPSS 20.0 software. Data expressed as a percentage
(%) was calculated using the χ2 test. The Kappa coefficient is
used to measure the similarity of two measurement models.
The diagnostic value of the two methods for placenta accreta
was determined by recipient characteristics and ROC curves.
The statistical results show that the difference is significant
when P < 0:05 [19].

4. Result Analysis

4.1. Analysis of Color Doppler Ultrasonography in Patients
with Placenta Accreta. Color Doppler ultrasonography
showed that patients with penetrating placenta accreta had
the following: abundant blood vessels between the uterine
serosa layer and the bladder wall, interruption of the conti-
nuity between the uterine serosa layer and the bladder, and
local mass of the placenta protruding into the bladder and
other manifestations.

4.2. Analysis of MRI Manifestations in Patients with Placenta
Accreta. MRI shows that patients with placenta accreta have
the following: the placenta gathers and shows a hump-like
change; the placenta signal is significantly uneven; the
placenta is irregular in the internal cervical os; it has
posterior wall, with unclear demarcation and other manifes-
tations [20].

4.3. Analysis of the Value of the Two Inspection Methods
Alone and in Combination in the Diagnosis of Placenta
Accreta. The 89 patients with suspected placenta accreta
were diagnosed as 57 by the “gold standard” such as clinical
and pathological diagnosis, among which 42 were diagnosed
as positive by ultrasound. κ = 0:410, the coincidence rate was
71.91%, and the consistency of the two diagnostic methods
was acceptable [21]. Among the 57 confirmed patients, 36
patients were positive by MRI. The Kappa coefficient test
was κ = 0:376 for the two diagnostic methods of MRI and
the “gold standard,” and the coincidence rate was 68.91%.
The consistency of the two diagnostic methods was general.
Among the 57 confirmed patients, 44 patients were positive
in the joint examination. The Kappa coefficient method for
the joint diagnosis and the “gold standard” diagnosis
method had a κ = 0:609, and the coincidence rate was
80.90%. The two diagnostic methods had good consistency.
ROC curve analysis showed that the sensitivity of ultraso-
nography in detecting placenta accreta was 86.49%, the spec-
ificity was 82.16%, the positive estimate was 75.19%, and the
negative estimate was 85.31%; the sensitivity of MRI in the
diagnosis of placental implantation was 79.43%. The pla-
centa accreta rate was 79.43%, the primary sex was 79.43%,
the specificity was 75.21%, the positive estimate rate was
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Figure 2: ROC curve analysis of the value of the two methods alone and combined in the diagnosis of placenta accreta (%).

Table 4: Comparison of the coincidence rates of the three
diagnostic scheme.

Diagnostic program
Placenta
piercing

Color Doppler ultrasound 15 (78.95)

Magnetic resonance imaging 17 (89.47)

Color Doppler ultrasound combined with
magnetic resonance imaging

19 (100.00)
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64.12%, and the negative estimate rate was 75.21%; the sen-
sitivity of the two placenta accreta samples was 91.75%., the
odds are 89.26%, the positive odds are 68.59%, and the odds
are 89.67% (see Tables 1–3 and Figure 2).

4.4. Sequence of Diagnostic Coincidence Rate and Analysis of
Diagnostic Energy Efficiency. The detection rate of color
Doppler ultrasound, magnetic resonance, and color Doppler
ultrasound combined with magnetic resonance on placental
puncture was determined as follows: color Doppler ultra-
sound combined with magnetic resonance>magnetic reso-
nance>color Doppler, and the difference was statistically
significant (P < 0:05) (see Table 4). In terms of performance
evaluation, the sensitivity, specificity, positive estimate, neg-
ative estimate, and Youden index of each test were com-
pared: color Doppler ultrasound combined with magnetic
resonance imaging>magnetic resonance imaging>color
Doppler ultrasound, and the contrast value is P < 0:05 (see
Table 5).

4.5. Discussion. In this study, the hypoechoic zone between
the posterior wall of the lower placenta and the myometrium
disappeared in patients with placenta accreta under two-
dimensional ultrasonography, and there was no obvious
protrusion of the uterus and bladder. The placenta showed
abundant blood flow and obvious blood sinuses. There is a
high-speed pulsed arterial blood flow with venous blood
flow in the placental space. Three-dimensional color Dopp-
ler ultrasound in vascular transparency mode showed that
the distribution of blood vessels between the uterine serosa
and the bladder wall in patients with placenta accreta was
significantly increased, and the local mass of the placenta
protruded toward the bladder. In the images under 3D color
power Doppler ultrasound, the distribution of blood vessels
in the placenta of patients with placenta accreta was signifi-
cantly increased, and it was difficult to distinguish the blood
vessels between the villi and the intervilli. MRI images
showed irregular mass shadows in the uterine cavity and
strip-shaped signal shadows in the anterior abdomen, show-
ing postoperative changes. The placenta is located in the
uterine fundus, showing an arc-shaped soft tissue signal
shadow, protruding into the myometrium of the uterine wall
on the right side of the uterine fundus. In patients with pla-
centa accreta, the space in the posterior wall of the placenta
has largely disappeared with partial disappearance of the
muscular layer, and there are multiple anechoic areas of dif-

ferent sizes and irregular shapes in the placental parenchyma
and basal layer. The patient can see the appearance of irreg-
ular placenta in the internal cervical os. In order to further
analyze the application value of color Doppler ultrasonogra-
phy and MRI alone and in combination in the diagnosis of
prenatal placenta accreta, in this study, 89 patients with sus-
pected placenta accreta were diagnosed as 57 by the “gold
standard” of clinical and pathological diagnosis. Among
them, 42 patients were diagnosed as positive by ultrasound,
and the consistency between the two diagnostic methods of
ultrasound and the “gold standard” was acceptable. Among
the 57 confirmed patients, 36 were positive by MRI, and
the consistency between MRI and the “gold standard” diag-
nostic methods was general. Among the 57 confirmed
patients, 44 patients were positive by the combined exami-
nation, and the two diagnostic methods of the combined
diagnosis and the “gold standard” were in good agreement
[22]. The ROC curve analysis in this study showed that the
sensitivity and specificity of Doppler ultrasound in the
diagnosis of placenta accreta were 86.49% and 82.16%,
respectively; the sensitivity and specificity of MRI in the
diagnosis of placenta accreta were 79.43% and 75.43%. The
sensitivity of placenta accreta was 91.75%, and the specificity
was 89.26%. It can follow color Doppler ultrasound, MRI
diagnosis, color Doppler ultrasound combined with mag-
netic resonance imaging examination, the cost consistency,
sensitivity, specificity, and good estimates of this examina-
tion can be compared with submitted surgical results. Price,
negative bid, and Youden index were chosen as the basis for
measuring the value of our tests. The surgical results confirmed
that the diagnosis of patients with different placental pathways
was as follows: color Doppler ultrasound combined with mag-
netic resonance imaging>magnetic resonance imaging>color
Doppler ultrasound, and the difference was statistically
significant (P < 0:05), our diagnosis. There were significant dif-
ferences in sensitivity, specificity, positive estimation rate, neg-
ative estimation rate, and Youden index between color Doppler
ultrasound combined with magnetic resonance imaging>mag-
netic resonance imaging>color Doppler ultrasound (P < 0:05).
Based on this, it can be seen that in the diagnosis of placenta
accreta, color Doppler ultrasound combined withmagnetic res-
onance imaging is more effective, suggesting that color Doppler
ultrasound and MRI have better value in the diagnosis of pla-
centa accreta, which is helpful for physician. Early diagnosis
and taking corresponding measures are extremely important
for the treatment of placenta accreta.

Table 5: Comparison of diagnostic efficacy of three diagnostic schemes.

Diagnostic program N
Sensitivity

(%)
Specificity

(%)
Positive predictive

value (%)
Negative predictive

value (%)
Youden
index

Color Doppler ultrasound 64 78.13 81.25 80.65 78.79 0.59

Magnetic resonance imaging 64 93.75 87.50 88.24 93.33 0.81

Color Doppler ultrasound combined
with magnetic resonance imaging

64 100.00 100.00 100.00 100.00 1.00

χ2 7.905 8.847 9.011 7.905 9.250

P 0.005 0.001 0.000 0.005 0.000

5Scanning



RE
TR
AC
TE
D

5. Conclusion

This article discusses the application of color Doppler ultra-
sound combined with magnetic resonance imaging in pla-
centa accreta. A feature of this method is the combination
of color Doppler ultrasound and magnetic resonance imag-
ing, which can improve the sensitivity and specificity of pre-
natal diagnosis and reduce the cost of misdiagnosis and non-
diagnosis. Through the experimental analysis, the following
conclusions were drawn: (1) ROC curve analysis showed
that the sensitivity and specificity of the combined diagnosis
of penetrating placenta implantation were higher than those
of the single method. (2) Combined diagnosis and gold stan-
dard have good consistency and high coincidence rate. The
“gold standard” diagnostic method has a high coincidence
rate. (3) Compared with sensitive, specific, good estimate,
negative estimate, and Youden index, color Doppler ultra-
sound combined with magnetic resonance imaging has the
best effect. In the diagnosis of placenta accreta, since the pla-
centa is attached to the posterior wall of the uterus, MRI
scans are multifaceted and minimally invasive and can reveal
information such as fresh and old bleeding. And it can reveal
the information of fresh bleeding and old bleeding for the
diagnosis personnel. The detection results are more in line
with the actual characteristics. Color Doppler ultrasound
has the advantages of simple operation, short diagnosis time,
low cost, and patient cooperation, so it still has a high clini-
cal status. Since the uterus is an important organ for women
to conceive the next generation and also plays an important
endocrine function in the body, it is the top priority to pre-
serve the uterus as much as possible. In this case, the use of
color Doppler ultrasound combined with magnetic reso-
nance is promoted in the diagnosis work. Imaging can
improve the sensitivity of the diagnosis of placenta accreta
and make the diagnosis more accurate.
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In order to solve the problem of image noise, the author proposes a computer microscope image segmentation model based on the
smoothing of fourth-order partial differential equations. On the basis of the functional describing the smoothness of the image by
the directional curvature modulus, the author deduces a fourth-order partial differential equation (PDE) image noise reduction
model, while effectively reducing noise, the edges are well preserved. The processing result of this method is a piecewise linear
image, and there is a step in the gradient at the edge of the target. Taking advantage of this feature of the noise reduction
results, the author proposes a new geodesic active contour model. The experimental results show that the reference method
directly segments the results, iterates 10 times, and takes 160.721 seconds. Using the noise reduction model in the paper to
preprocess and then using the reference method to segment the result, iterating 8 times, it takes 32.347 seconds. Conclusion.
The new model is not only stable but also has strong contour extraction ability and fast convergence speed.

1. Introduction

Image processing serves two audiences, human and com-
puter. The research content involves three levels: low-level,
intermediate, and high-level, namely, image processing
(image acquisition, denoising, enhancement, and segmenta-
tion), image analysis and understanding (edge, contour, and
recognition), and computer vision (object and scene under-
standing) [1]. On the one hand, image processing is helpful
for human analysis, such as image acquisition for space pro-
jects, medical images, earth remote sensing monitoring, and
astronomy. Image contrast enhancement or colorization is
used in the interpretation of X-rays, industry, medicine, bio-
logical sciences, geography, etc. Image enhancement and
restoration are used in archaeology, physics, and other fields.
On the other hand, image processing helps to solve the prob-
lem of machine perception, that is, extracting information
from images that is more suitable for computer processing;
the application fields include automatic character recogni-
tion, industrial machine vision for production inspection,
military identification, automatic fingerprint processing,

X-ray processing, radiation and blood sample classification
processing, and aerial and satellite image processing [2].
Therefore, in order to complete high-level computer vision
tasks, the accurate acquisition of images and the proper
representation of image visual information are the basic
problems of image processing, which have very important
theoretical significance and practical value. As a carrier of
visual signals, images contain rich color, texture, and edge
information. Ideally, images should objectively reflect the
scene, and computers should be able to read image informa-
tion that is meaningful to humans. However, these two
requirements cannot be directly satisfied in practical applica-
tions. On the one hand, noise is inevitably introduced in the
process of image acquisition and transmission. During image
acquisition, the sensor may generate noise due to factors such
as ambient light and temperature. During image transmis-
sion, noise may be generated due to transmission channel
interference, such as when wireless channels are interfered
with by light or atmospheric pollution. Therefore, image
denoising is an important basic problem in image processing
[3]. On the other hand, scientific studies have shown that, in
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the process of observing and analyzing scenes and images,
humans tend to focus on the outline of objects rather than
trivial details, and it is easy to distinguish the main edges
and understand information in complex natural images.
Therefore, if the structural image can be extracted, it will help
the computer to simulate the human visual system to under-
stand the image and the scene and also help to improve the
effect of a series of applications such as edge extraction,
image abstraction, and tone mapping, as shown in Figure 1.

2. Literature Review

Wang and Chen express the deformation curve in a para-
metric form, imagine it as an elastic rubber line, and use
the internal energy to describe the tension and smoothness
of the curve. The external energy is defined based on the
image and forms a minimal value. At the same time, internal
and external energies are minimized to generate internal and
external forces: the internal force contracts the curve and
keeps the curve from being over-bent; the external force
attracts the curve to the target edge [4]. Xh et al. proposed
an attractive field based on the vector diffusion equation,
by diffusing the gradient of the image boundary to a position
far from the boundary, the attractive range of the boundary
to the deformation curve was improved. The resulting force
field is called the Gradieni Vector Ffow. This method is not
only insensitive to the initial position of the curve but also
can segment image boundaries with concave shapes [5].
Silva et al. proposed guided filter, which introduced a new
image to guide the filtering of the current image in the linear
translation transformation filtering process. The principle of
the guided filter to preserve the edge is similar to the bilateral
filter, but the bilateral filter is easy to cause gradient reversal,
and the visual effect of the guided filter near the edge is bet-
ter than that of the bilateral filter [6]. Nlü and Kiri proposed
the local Laplacian filter, which uses the classic Laplacian
pyramid on the image after local enhancement processing.
Its advantage is that it can handle multiscale details and
obtain halo-free results [7]. Liu et al. proposed local extrema.
The method first constructs the maximum and minimum
envelopes on the extreme values selected in the local sliding
window and then calculates a smooth mean envelope, so
that the oscillations with high contrast can be removed [8].
Zhang and Tian proposed relative total variation (RTV).
They observed that the intrinsic variation (cumulative sum
of signed gradients) is much larger in the texture sliding
window than in the structure window, and the purpose of
smoothing the image can be achieved by controlling the rel-
ative total variation of the output image. RTV can remove
the texture of mosaic images well, but due to the complex
illumination and perspective distortion of natural images,
some details of natural images may be oversmoothed [9].
Yang propose a nonlocal averaging algorithm over the spa-
tial domain to solve the problem of image denoising. This
method uses the similar pixel information in the image to
estimate the true gray value of the target pixel, where the
pixel similarity is measured by the similarity of the image
block. The introduction of nonlocal self-similarity greatly

improves the image denoising effect, and it has created a
new research idea for the field of denoising [10].

The image noise has a greater impact on the segmentation
effect of the active contour model, especially for edge-based
models. To this end, the region-based model introduces the
method of region global division, which partially solves this
problem. But in some cases, image smoothing preprocessing
is still required. The author uses the directional curvature
modulus to measure the smoothness of the image and deduces
an image smoothing method based on the fourth-order partial
differential equation from the functional, the processing result
is a piecewise linear image, and there is a step in the gradient of
the target edge. On this basis, we propose a new geodesic active
contour model. Experimental results show that, using the
noise reduction method as preprocessing, the segmentation
effect of edge-based and region-based active contour models
has been greatly improved.

3. Research Methods

3.1. Anisotropic Diffusion Method. The feature blurring
caused by Gaussian filtering is mainly because the degree
of diffusion is consistent across all image locations and does
not distinguish features from noise [11]. If it is used as a fea-
ture detection operator to reduce the diffusion in the area
with larger ∇I, the features can be protected more, and the
diffusion coefficient of the following formula is proposed

c ∇I0j jð Þ = 1ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1 + ∇I0j j2/k2À Áq : ð1Þ

Among them, k > 0 is used to judge features.
The diffusion equation corresponding to equation (1) is

the following equation

∂I
∂t

= div c ∇I0j jð Þ∇Ið Þ: ð2Þ

Compared with Gaussian filtering, equation (2) is more
ideal for feature preservation. But on the other hand, when
the time t is large, some pseudoedges that reflect the differ-
ential structure of the original image appear in the smooth
image [12].

The easiest way to remove these false edges is to provide
feedback to the diffusion coefficient cð·Þ in the iterative
process, so that it is adjusted according to the current image
Iðx, y, tÞ at time t, rather than calculated according to I0.
Accordingly, Perona and Malik proposed their famous
P-M method as shown in the following formulas:

∂I
∂t

= div cP−M ∇Ij jð Þ∇Ið Þ: ð3Þ

Among

cP−M ∇Ij jð Þ = 1
1 + ∇Ij j/kð Þ2

: ð4Þ
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Or

cP−M ∇Ij jð Þ = exp −
∇Ij j
k

� �2
 !

: ð5Þ

The P-M method does not have the blurring and
“boundary drift” of Gaussian filtering, nor does it exist
the pseudoedge of formula (2), it also has a strengthening
effect on some features (such as brain outline), and the
effect is ideal.

The P-M method has attracted extensive attention due to
its good characteristics and has been rapidly applied to var-
ious fields of image processing; however, with the deepening
of research, many problems of the P-M method have gradu-
ally emerged [13].

Starting from the one-dimensional signal, we analyze the
reasons for the “ill-conditioned” and feature strengthening
effects of the P-M method, then focus on the “staircase”
effect of the P-M method, and give solutions to partial differ-
ential equations in the following chapters.

Set the flow function as follows

Φ sð Þ = s ∗ c sð Þ: ð6Þ

If ΦðsÞ is monotonically increasing; then, the P-M
method is regular, and equation (3) is guaranteed to have a
unique solution. But in the case of the actual diffusion coef-
ficient such as (4), ΦðsÞ can only guarantee a partial increase,
as shown in Figure 2. At this time, the flow ΦðsÞ satisfies
ΦðsÞ ≥ 0, s ≤ k ;ΦðsÞ < 0, s > k.

The reason why the P-M method produces the “stair-
case” effect is that its partial differential equation is the deci-
sive factor. From the above, it can be seen that both image

smoothing and feature enhancement of the P-M method
are performed autonomously. In a homogeneous region
with a smaller gradient j∇Ij, the diffusion coefficient cðj∇Ij
Þ is larger, and the diffusion proceeds rapidly, further reduc-
ing the gradient in this region and reducing noise. In the
characteristic region with a larger gradient j∇Ij, the diffusion
coefficient cðj∇IjÞ is smaller, the diffusion is weakened, and a
weak “barrier” is formed. As diffusion progresses, these bar-
riers are strengthened by backward diffusion and rapidly
evolve into discontinuities with infinite gradients and zero
diffusion coefficients, called “shocks.” Accordingly, features
are consolidated and maintained.

The bidirectional diffusion coefficient is the following
equations:

c1 sð Þ = 1
1 + s/kf
À Áp −

α

1 + s − kbð Þ/ωð Þ2q
: ð7Þ

c2 sð Þ =

1 − s
kf

 !p

, 0 ≤ s ≤ kf ,

α
s − kbð Þ
ω

� �2q
− 1

" #
, kb − ω ≤ s ≤ kb + ω

0, otherwise:

8>>>>>>>><
>>>>>>>>:

,

ð8Þ
3 and 4 are schematic diagrams of diffusion coefficients

c1 and c2 and flow rates, respectively. As can be seen, the dif-
fusion coefficient of the P-M method is always greater than
zero, although the gradient decreases rapidly after the gradi-
ent is greater than the threshold value k, the diffusion to the
corresponding feature area is reduced, but the smoothing of

Low resolution
image sequence

Motion estimation,
fuzzy function
initialization

 High resolution
image initialization

The super resolution
reconstruction model

is established

Image fidelity term
calculation

Regularization
item

TV modelSuper resolution
reconstruction image

convergence Gradient descent
optimization

Yes 

No 

Coupling FPDE model

Figure 1: Computer microscope image of fourth order partial differential equation smoothing.
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the important content of the image still exists. Whereas the
bidirectional diffusion shown in Figures 3 and 4 consists of
parameters kf , kb, and ω. The joint control includes both
the smoothing of low-gradient noise and homogeneous
regions, the enhancement of mid-gradient feature regions,
and the prohibition of diffusion on high-gradient regions.
Experiments show that bidirectional diffusion is an effective
image smoothing and sharpening method, the processing
results are not affected by “stairs,” and the details in the
image can be well preserved.

Compared with the diffusion coefficient of P-M type, the
diffusion coefficient of bidirectional diffusion is essentially
the same, and both use the threshold to divide the image into
two parts: feature and noise, but the processing of features is
different. In order to obtain a better feature enhancement
effect, the two-way diffusion must strictly control the range
of backward diffusion [14].

3.2. Image Smoothing Based on Fourth-Order Partial
Differential Equations. Consider the image function I as a
surface defined in the three-dimensional space ðx, y, Iðx, yÞ
Þ, as shown in Figure 5, determine a point p and a certain

direction d
!
, on I; then, the change of the surface normal vec-

tor n! of point p in the direction d
!
is expressed by the direc-

tional curvature. The directional curvature is a second-order
description of the speed of surface change along the tangent
direction of a point on the surface, and it can quantitatively
express the change of the surface around a point [15]. An
operator describing the (direction) curvature modulus is
the following formula:

m2 = 0:5 · I2xx + I2yy
� �

+ I2xy: ð9Þ

Therefore, we consider the following functional defined
on the region Ω as the following formula:

E Ið Þ =
ð
Ω

F m2À Á
dxdy ð10Þ

Among them, m2 is as in formula (9), ∈C4ðΩÞ. Function
Fð·Þ ≥ 0 is an increasing function, i.e., F ′ð·Þ > 0: The opera-
tor m2 can describe the roughness of the local surface.
Therefore, the greater the roughness (noise) of the image
surface I, the greater the functional value of (10), and
minimizing EðIÞ is equivalent to image smoothing. The
Euler equation about (11) is obtained by using the varia-
tional method:

∂2

∂x2
F ′ m2À Á

Ixx
� �

+ 2 ∂
∂x∂y

F ′ m2À Á
Ixy

� �
+ ∂
∂y2

F ′ m2À Á
Iy

!
= 0:

ð11Þ

The Euler equation shown in equation (11) can be solved
by the gradient descent method as the following equations:

∂I
∂t

= −
∂2

∂x2
F ′ m2À Á
Ixx

 !
+ 2 ∂2

∂x∂y
F ′ m2À Á

Ixy
� �

+ ∂2

∂y2
F ′ m2À Á

Iyy
� �" #

:

ð12Þ

Among

F ′ m2À Á
= 1
1 + m2/K2À Á : ð13Þ

For the conduction function, K is the conduction coeffi-
cient threshold, and choosing different K values can control
the preservation and smoothing of different image features.
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Figure 2: Diffusion coefficient and flow rate of P-M.
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Taking the original image as input, the final solution is
obtained when t⟶∞. In order for the image not to be
oversmoothed, the iteration must be terminated with a time
limit [16].

The image whose grayscale function satisfies the plane
equation is a linear image (planar image). Obviously, when

the image I is a linear image, the gradient ∇I = ∂I/∂x i
!
+

∂I/∂y j
!

is constant, the Laplace calculation ∇2I is zero,
the value of operator m2 = 0:5 · ðI2xx + I2yyÞ + I2xy is also zero,

and at this time, the left-hand side of equation (13) is
equal to the following equation:

F ′ 0ð Þ Ixxxx + 2Ixxyy + Iyyy
À Á

= ,

F ′ 0ð Þ ∂2

∂x2
Ixx + Iyy
À Á

+ ∂2

∂y2
Ixx + Iyy
À Á !

= ,

F ′ 0ð Þ ∂2

∂x2
∇2I
À Á

+ ∂2

∂y2
∇2I
À Á

= 0
 

:

ð14Þ
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Figure 3: Diffusion coefficient and flow.
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It can be seen that the linear image satisfies Euler’s
equation (14). Since the function Fð·Þ is nonnegative, the
functional EðIÞ satisfies the following equation:

E Ið Þ ≥ 0: ð15Þ

At the same time, the function Fðm2Þ is an increasing
function, and the global minimum is obtained when m2

= 0 is a linear image, that is, the global minimum of the
functional EðIÞ [17].

There may also be other minima of the functional EðIÞ;
below, we prove that the piecewise linear image satisfies
the Euler equation.

Let Ωi, i = 1, 2,⋯, n be the division of the image area Ω,
and the piecewise linear image is the following formula:

I x, yð Þ = 〠
n

i=1
Ii x, yð Þ: ð16Þ

Among

Ii x, yð Þ =
planar image, x, yð Þ ∈Ωi,
0:

(
ð17Þ

Ii ∈ C4ðΩiÞ, the composite image Iðx, yÞ should be con-
tinuous. Any two adjacent images Ii and I j shown in equa-
tion (17) must satisfy different plane equations; otherwise,
the two can be merged. ∂Ωi is the boundary of the area Ωi,
Ωi − ∂Ωi is the interior of Ωi, which satisfies the following
equations:

∇Ii x, yð Þ = constant x, yð Þ ∈ Ωi − ∂Ωið Þ, ð18Þ

∇2Ii x, yð Þ = 0, ð19Þ
Among them, ðx, yÞ ∈ ðΩi − ∂ΩiÞ, i = 1, 2,⋯, n.

So as the following formula:

∇2I x, yð Þ = 0,

m2 x, yð Þ = 0:5∘ I2xx + I2yy
� �

+ I2xy = 0:
ð20Þ

Among them, ðx, yÞ ∈ ðΩ − ∂ΩÞ, ∂Ω =Sn
i=1 ∂Ωi. Since

any two adjacent Ii and I j are on different planes, the gradi-
ent on the boundary ∂Ω is discontinuous, that is, as in the
following equations:

∇Ii ≠ ∇I j
: ð21Þ

Then

∇2I x, yð Þ =∞, x, yð Þ ∈ ∂Ω: ð22Þ

For operator m2ðx, yÞ, as in the following equation

m2 = 1
2 I2xx + I2yy
� �

+ I2xy =
I2xx + I2xy + I2yy + I2xy

2 ≥,

2IxxIxy + 2IyyIxy
2 = Ixy Ixx + Iyy

À Á
= Ixy∇

2I:

ð23Þ

Among them ðx, yÞ ∈ ∂Ω. If Ixy is equal to zero, then

m2 = 1
2 I2xx + I2yy
� �

+ I2xy =
I2xx + I2yy

2 ,

∇2I x, yð ÞÀ Á2 =∞ = I2xx + I2yy + 2IxxIyy ≤ 2 I2xx + I2yy
� �

:

ð24Þ

So the following formulas are obtained:

m2 = 1
2 I2xx + I2yy
� �

+ I2xy =∞: ð25Þ

Then

F ′ ∞ð Þ = 0: ð26Þ

If Ixx is equal to infinity (∞), then

F ′ m2À Á
Ixx =

1
1/Ixxð Þ + 0:5 ∗ Ixx + I2yy/Ixx

� �� ��
+ I2xy/Ixx
� �

/K2
� � = 0:

ð27Þ

The situation is similar for Ixx and Iyy.
Therefore, when I is a piecewise linear image as in the

following equation:

∂2

∂x2
F ′ m2À Á

Ixx
� �

+ 2 ∂2

∂x∂y
F ′ m2À Á

Ixy
� �

+ ∂2

∂y2
F ′ m2À Á

Iyy

!
= 0,

x, yð Þ ∈Ω:

ð28Þ

UP

Vp 

np

t
P

Figure 5: Schematic diagram of directional curvature.
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It can be seen that the piecewise linear image satisfies the
Euler equation.

3.3. A New Geodesic Active Contour Model Based on the
Smoothing of Fourth-Order Partial Differential Equations.
The geodesic active contour (GAC) proposed by Shokri
and Pishbin is a model based on the curve evolution theory
and the level set method; without any external control con-
ditions, it is one of the most widely used edge models to deal
with topological changes in curved motion freely [18].

The geodesic active contour uses the function gðIÞ to
identify the image features (such as edges) and aims to min-
imize the energy function, and the motion equation corre-
sponding to the contour curve C is the following formula:

∂C
∂t

= g Ið Þ k +V0ð ÞN! − ∇g Ið Þ ·N!
� �

N
!
, ð29Þ

where k is the curvature of the curve, N
!

is the normal unit
vector of the curve, and V0 is a constant. gðIÞ takes a mini-
mum value at the edge, often using the following formula:

g Ið Þ = 1
1 + ∇ Gσ ∗ I½ �j j2 , ð30Þ

where Gσ represents a two-dimensional Gaussian filter opera-
tor with standard deviation σ, and ∗ is a convolution operator.

The last term gðIÞ in equation (29) is the edge attractive
force, which is an image force that points to the edge in the
image. When the curve moves near the target edge, this term
exerts an external force on the curve directed towards the
edge, thereby pulling the curve towards the target [19]. In
actual image processing, the target edge is not an ideal edge,
and gðIÞ is not zero at the edge. At this time, the curve
movement is terminated near the target by relying on the
balance between the edge attraction force and the force of
the first term in equation (29), so the target localization per-
formance is limited [20, 21].

Based on the denoising model derived by the author for
image smoothing, we propose a new edge identification
function as follows:

G Ið Þ = 1
1 + ∇2I
�� ��2 : ð31Þ

And the corresponding new geodesic active contour
(New-GAC) model is as follows:

∂C
∂t

= g Ið Þ k +V0ð ÞN! − ∇G Ið Þ ·N!
� �

N
!
: ð32Þ

From the above, we know that selecting different K can
control the smoothing of image features, the smoothed
image is a piecewise linear image, and there is a step in the
gradient at the target edge, that is, the following formula:

∇2I x, yð Þ =∞, x, yð Þ ∈ ∂Ω: ð33Þ

Therefore, the new edge identification function (31) can
better achieve the effect of the ideal geodesic active contour
model [22].

In the experimental results section, we will see that com-
pared with the traditional geodesic active contour model,
and the new geodesic active contour model proposed by
the author is more ideal in edge localization [23–25].

4. Analysis of Results

The segmentation effect of the traditional geodesic model
and the new model proposed by the author is compared,
both of them segment the results processed by the noise
reduction method. Among them, select the conduction coef-
ficient threshold K = 2:0, and iterate 100 times. The segmen-
tation result of the traditional geodesic model, with 514
iterations, takes 67.938 seconds. New-GAC segmentation
results, iterating 310 times, takes 38.165 seconds. Traditional
GAC uses gradient as edge detection operator, which is
easily affected by nontarget features; however, New-GAC
uses the Laplacian operator to detect and makes full use of
the characteristics of noise reduction results. Not only the
number of iterations is less, the time-consuming is shorter,
but the segmentation results are also better than those of
traditional GAC.

Examining the effect of noise reduction models on
region-based active contour models. The author chooses
the direct segmentation method because the model in the
direct segmentation method is very robust and robust. Using
the processing results of the noise reduction method, the
threshold K = 3:5 is selected, and the iteration is performed
300 times. The method iterates 10 times and takes 160.721
seconds. Using the noise reduction model to preprocess,
and then using the direct segmentation method to segment
the result, iterating 8 times, it takes 32.347 seconds.
Although the global optimal division method has a certain
robustness to noise, it is still greatly affected by it, after pre-
processing using the author’s method, the target edge is con-
solidated and strengthened, the number of iterations is
reduced, the time consumption is greatly reduced, and the
segmentation effect is reduced, also greatly improved.

5. Conclusion

The author proposes a functional describing the smoothness
of the image based on the directional curvature modulus
value and derives a fourth-order partial differential equation
(PDE) image noise reduction model, the processing result is
a piecewise linear image (including linear images), and there
is a step in the gradient at the edge. Taking advantage of this
feature, the authors propose a new geodesic active contour
(New-GAC) model, which improves the contour extraction
performance of traditional GAC and is much faster. It is
worth noting that New-GAC makes full use of the character-
istics of the denoising model derived by the author to
process the results, and the two together constitute a new
image segmentation method. The region-based active con-
tour model has a certain robustness to noise, but the pro-
cessing of strong noise maps is still limited, and the noise
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To explore the clinical efficacy of microscope combined with Wechat smart platform in patients with cholecystolithiasis and
choledocholithiasis, this paper proposes the effect of microscope combined with Wechat smart platform intervention after
laparoscopic lithotomy and choledocholithotomy on the clinical efficacy and gastrointestinal function of patients with
cholecystolithiasis combined with choledocholithiasis. From February 2018 to March 2019, 78 patients with gastric cancer were
selected by our clinic and included in the research team. Evaluate the efficacy of endoscopic biliary lithotomy (LBL) + bile duct
lithotomy (TBL) +T-tube drainage therapy to provide reliable evidence for improved efficacy and efficacy in order to provide a
strong reference for improving the effectiveness and safety of surgical treatment of choledocholithiasis. Safety of surgical
treatment of diseases. Gallstone disease. The experiments did not show any significant differences between the two groups
during surgery. Diabetes was lower in the control group, and hospital incidence was lower in the control group. There were no
significant differences between the two groups for preoperative WHOQOL-100 scores. Two weeks and four weeks after
surgery, the man-key-100 score was higher than that of the control group. Endoscopic cholecystectomy + choledocholithotomy +
choledochoscopic lithotomy + T-tube fluid have been shown to be effective in promoting rapid intestinal function and improving
patient quality of life and are appropriate for therapeutic use.

1. Introduction

Nowadays, young adults rely more on the online world for
interpersonal communication. Wechat platform is a highly
influential interactive information dissemination platform,
which not only has text function, but also can add pictures,
voice, and video. Through the health publicity of Wechat
platform, patients and their families can obtain effective
nursing knowledge related to diseases more directly and
quickly [1]. It not only saves human resources, but also
enables patients to continue to obtain relevant knowledge
after discharge, and can communicate with medical staff
anytime and anywhere. It is an efficient way of work. The
degree of nursing knowledge of minimally invasive opera-
tion for gallstones was investigated in the continuous care

of patients. By investigating the patients’ awareness of gall-
bladder disease and their satisfaction with health education,
the clinical efficacy of wechat platform health education in
the continuous care of patients undergoing minimally inva-
sive gallstone surgery was explored [2, 3]. The incidence
rate is about 12%~ 18%. The incidence rate of gallstone is
rising because of the change of living standard. However,
8%~25% of patients have choledocholithiasis, which may
lead to serious complications if effective treatment is not
taken in time [4, 5]. However, the treatment of cholecysto-
lithiasis combined with common bile duct stones is more
difficult. Therefore, it is necessary to innovate the treatment
scheme to improve the treatment effect of cholecystolithia-
sis combined with common bile duct stones, as shown in
Figure 1.
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2. Literature Review

To solve this research problem, Rasheed, N. et al. studied the
use of traditional open surgery for choledocholithiasis, and
the postoperative complication rate was 20%, indicating that
there were many postoperative complications. Laparoscopic
cholecystectomy can explore and observe the abdominal
cavity through high brightness and multiangle, and the oper-
ation field is enlarged under the display of endoscope, which
is conducive to overall grasp and local fine operation [6].
Sebastian, M. and others used laparoscopic cholecystectomy
to treat common bile duct stones. It shows that laparoscopic
cholecystectomy combined with choledochotomy and chole-
dochofiberscope lithotomy T-tube drainage can reduce
blood loss and shorten abdominal drainage time, intestinal
function normalization time, and hospital stay [7]. Akool,
M. A. and others studied that laparoscopic cholecystectomy
was used to treat common bile duct stones, and the postop-
erative complications were only 6% [8]. VV Boiko and
others found that after cholecystectomy, it is easy to have
insufficient bile, resulting in abdominal distension and diar-
rhea after eating. How to preserve the gallbladder and its
functional integrity while ensuring the surgical effect is a
hotspot in clinical research [9]. Boiko, V. V. and others per-
formed duodenoscopy, choledochoscopy, and laparoscopy
combined with cholelithotomy for the patients in the obser-
vation group. Different endoscopes can give full play to their
own advantages and improve the stone clearance rate, and
the clinical effect is definite [10]. Osuch, C. and others
believe that after cholecystectomy, although the recurrence

of gallstones can be avoided, there is compensatory expan-
sion of common bile duct, resulting in narrow opening of
duodenal papilla, resulting in the change of bile flow charac-
teristics of common bile duct, and increasing the recurrence
rate of common bile duct stones [11]. Klarica, L. and others
found that LC combined with bile duct exploration can sig-
nificantly shorten the length of incision, improve the speed
of postoperative recovery, and reduce the economic burden
of patients because of its use of minimally invasive technol-
ogy [12]. Hao, Jiang and others used LC combined with bile
duct exploration to treat common bile duct stones combined
with gallbladder stones, which helps to preserve the integrity
of duodenal papilla, and can treat gallbladder stones and
common bile duct stones at one time, which is more in line
with normal physiological conditions [13].

Based on the current research, this paper proposes the
effect of laparoscopic lithotomy and choledocholithotomy
with microscope combined with Wechat smart platform on
the clinical efficacy and gastrointestinal function of patients
with cholecystolithiasis combined with choledocholithiasis.
Laparotomy was performed in the study group and in the
control group. There were no significant differences in the
operating time of the two groups.

3. Method

3.1. Data. The medical records of 78 gallstones patients
treated in our hospital from February 2018 to March 2019
were divided into two groups, with 39 patients in each
group. The control group included 21 males and 18 females.
Age range is 26 to 73 years and average (48:31 ± 2:11) years.
The course of disease is 1~11 years, the average (5:57 ± 0:24)
years. 21 men and 18 women on the board. Ages are between
25 and 74 years and average (48.33±2.12) years. The course of
disease is 1-11 years, the average (5:55 ± 0:25) years. There
was no significant difference in clinical data such as gender
and age between the two groups, indicating comparability.
This study was approved by the Medical and Ethical Research
Institute of our hospital. Inclusion criteria: surgical treatment
was required for choledocholithiasis. Patients should be con-
scious and can actively cooperate with this study. In this study,
laparoscopic cholecystectomy, choledochotomy, choledocho-
scopic lithotomy and T tube drainage were well tolerated,
and there were no relevant contraindications. The number of
calculi was less than 5 and the maximum diameter of calculi
was less than 2 cm; patients and their families were fully

�e gall bladder

Intrahepatic bile ducts
Cystic duct

Common bile duct

Duodenal papilla

Figure 1: Cholecystolithiasis combined with choledocholithiasis.

Table 1: Comparison of surgical indexes between the two groups.

Group
Intraoperative

time
Intraoperative

bleeding
Postoperative
hospital stay

Research group 94:37 ± 13:38 50:54 ± 10:17 6:73 ± 0:18
Control group 94:26 ± 13:32 106:61 ± 18:22 10:55 ± 0:37

Table 2: Comparison of postoperative intestinal function recovery
between the two groups.

Group
Postoperative bowel
sounds recovery time

First postoperative
anal exhaust time

Research group 32:36 ± 5:12 15:34 ± 3:18
Control group 60:54 ± 9:85 41:27 ± 6:52
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informed of the study contents and signed relevant agree-
ments. Exclusion criteria are as follows: patients with recurrent
choledocholithiasis [14, 15]; patients with other gallbladder
diseases; patients with a history of abdominal surgery; patients
with malignant tumors; female patients with choledocholithi-
asis in special physiological periods such as pregnancy, puer-
perium, and lactation; persons with mental illness; and those
who refuse to sign informed consent [16].

3.2. Method

(1) Surgical Methods of Study Group

The study group was treated with laparoscopic cholecys-
tectomy + common bile duct incision, choledochoscopic
lithotomy + T-tube drainage. The details were as follows:
drinking and fasting for 8 hours before operation, continu-
ous ECG monitoring and oxygen inhalation after entering
the room, and routine general anesthesia; the four hole
method was used to enter the abdominal cavity, effectively
separate the gallbladder triangle, and remove the gallbladder;
fine needle puncture to confirm the position of the common
bile duct, make a longitudinal incision (length 0.5~ 1.0 cm)
on the front wall of the common bile duct, select the appro-
priate specification of choledochoscope according to the
diameter of the common bile duct, and place it through
the operation hole; routinely explore the location, quantity,
and size of common bile duct stones, and reasonably expand
the incision according to the exploration results [17]; the
stones in the common bile duct were taken out with the
stone taking basket, and the choledochoscope was used to
explore again to determine whether there were stones left
in the common bile duct and intrahepatic bile duct and to
confirm that the duodenal papilla was unblocked; after
washing the common bile duct effectively with 0.9% sodium
chloride solution, place a “t” tube for drainage, close the
incision of the common bile duct, place the drainage tube
in the small omental hole, and close each incision of the
abdominal wall. One month after operation, pull out the
drainage tube after the T-tube cholangiography is clear that
there is no stone residue and the common bile duct is
unobstructed [18, 19].

(2) The details were as follows: the preoperative prepa-
ration was the same as that of the study group. After

general anesthesia, take the middle of the upper
abdomen (slightly to the right) to make a straight
incision, routinely explore the gallbladder, dissect
the gallbladder triangle, and remove the gallbladder
(combination of forward and reverse). After the
common bile duct was cut, the stones were taken
out, and the “t” drainage tube was routinely placed;
the postoperative treatment was the same as that in
the study group

3.3. Observation Indicators. Intestinal function: The recovery
time of intestinal sounds and the first exhaust time of anus
were recorded in the two groups. Complications: The occur-
rences of postoperative abdominal infection, acute cholangi-
tis, acute pancreatitis, and other complications in the two
groups were recorded [20]. Quality of life: The world Health
Organization (WHO) quality of life measurement scale was
used. The scores of each item of the WHOQOL-100 scale
were 0~ 4 (involving social relations, psychology, environ-
ment, physiology, independence, spiritual pillar and other
evaluation contents). The total score was 0~ 100 [21, 22].

4. Results

4.1. Comparison of Surgical Indexes between the Two Groups.
Diabetes mellitus is lower in the control group, and after
hospitalization, it is lower in the control group, with a signif-
icant difference (P < 0:05), as shown in Table 1.

4.2. Comparison of Intestinal Function between the Two
Groups. In the study group, postoperative bowel noise and
the first time postoperative rectal excretion time are shorter
in the control group as shown in Table 2 (P < 0:05).

4.3. Comparison of Complications between the Two Groups.
No patients had two or more problems occurring at the
same time in this study. The incidence of problems in the
control group was lower than in the control group, and the
difference was significant (P < 0:05) (see Table 3).

4.4. Comparison of Quality of Life between the Two Groups.
There was no significant difference between the two groups
in preoperative WHOQOL-100 scale score, at 2 and 4 weeks
after operation (see Table 4 and Figure 2).

Table 3: Comparison of postoperative complications between the two groups.

Group
Subcutaneous

effusion
Subcutaneous
emphysema

Incision
infection

Abdominal
infection

Acute
cholangitis

Acute
pancreatitis

Total

Research group 0 2.57 0 0 0 2.57 5.14

Control group 7.68 0 2.57 2.57 2.57 0 17.96

Table 4: Comparison of wh0qol-100 scores between the two groups.

Group Preoperative 2 weeks after operation 4weeks after operation 8 weeks after operation

Research group 64:36 ± 6:12 72:55 ± 3:69 79:83 ± 3:92 85:27 ± 3:65
Control group 64:37 ± 6:11 64:32 ± 6:09 73:37 ± 4:56 85:26 ± 3:67
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4.5. Discussion. The open surgery operation has been used in
clinic to provide good surgical field for the operator and
obtain ideal stone clearance rate. However, the patients with
large trauma and high blood loss are not conducive to post-
operative health recovery, and the incidence rate of postop-
erative complications is high, which may increase the
hospitalization time and treatment cost of [23, 24]. Endo-
scopic retrograde cholangiopancreatography choledocho-
lithotomy has been gradually applied to the treatment of
choledocholithiasis. However, after this operation, the
patient needs to choose another time for laparoscopic chole-
cystectomy, and the patient will suffer secondary trauma.
Therefore, it is not conducive for them to actively accept this
scheme and cooperate with the treatment room. Laparo-
scopic cholecystectomy + choledocholithotomy + choledo-
choscopy + T-tube drainage is one of the minimally
invasive treatment schemes for choledocholithiasis popular-
ized in the clinic at this stage. During the operation, choledo-
choscopy is used to explore the local bile duct lesions and take
stones with the help of laparoscope, which can effectively
reduce the surgical trauma and bleeding [25]. In addition, lap-
aroscopic cholecystectomy + choledochotomy, choledocho-
scopic lithotomy + T-tube drainage can completely preserve
the structure of duodenal papillary sphincter, reduce the risk
of abnormal conditions such as biliary infection and intestinal
reflux, and solve the operations such as lithotomy and chole-
cystectomy at one time, which can effectively avoid the injury
of patients after secondary surgery, which is of great signifi-
cance to promote the recovery of patients’ health as soon as
possible and ensure their quality of life. Postoperative intesti-
nal function recovery, postoperative complications, postoper-
ative quality of life, and other indicators of the study group are
treated with laparoscopic cholecystectomy + choledochotomy
+ choledochoscopy + T-tube drainage.

Cholecystolithiasis combined with choledocholithiasis is
a common surgical disease. With the continuous maturity of
endoscopic technology such as choledochoscopy, laparos-
copy, and duodenoscopy and the deepening of minimally

invasive concept, in recent years, there are many reports
on the combination of endoscopic cholangiopancreatogra-
phy, duodenal papillotomy, bile duct stone removal, and lap-
aroscopic cholecystectomy. However, some scholars believe
that the above operation requires cholecystectomy, which
may damage the bile duct and cause a variety of complica-
tions. Another study found that after cholecystectomy, it is
easy to have insufficient bile, resulting in abdominal disten-
sion and diarrhea after eating. How to preserve the gallblad-
der and its functional integrity while ensuring the surgical
effect is a hotspot in clinical research.

5. Conclusion

In this paper, the combination of choledoscopy, choledocho-
scopy, choledochoscopy, and choledochoscopy for choledo-
choscopy shows that postoperative bowel movements in
patients with gallstones affect the quality of life and the treat-
ment rate of fluid in patients with gallstones. The 78 patients
with biliary tract disease treated between February 2018 and
March 2019 were divided into two groups, with 39 patients
in each group. Bleeding was less in the control group during
the study and less in the hospital after surgery than in the
control group (P < 0:05). Previously, there was no difference
between the two groups of WHOQOL-100 scores. The
WHOQOL-100 score in the study group was higher in the
control group between 2 and 4 weeks after work (P < 0:05).
Endoscopic cholecystectomy + choledoscopy + T bronchial
fluid plays an important role in the treatment of gallstones,
which improves the function of the digestive tract and
improves the patient’s quality of life.
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In order to observe the effect of rehabilitative physical training on sports injuries under ultrasound examination, this study firstly
carried out experiments, induction and analysis of ultrasound examination, and evaluation-related content, especially the
diagnosis of ultrasound examination in muscle and tendon injuries caused by various reasons. And the clinical application of
treatment (clinical research) is reviewed, in order to provide reference data for clinical stage summary. Then, by determining
the fasciculation and location of the tendon rupture injury by ultrasound, the clinic can decide whether or not to proceed with
surgery. Small Achilles tendon tears only require conservative treatment to avoid the development of complete Achilles tendon
rupture. Finally, 26 patients and 10 healthy adults were examined by ultrasonography, and each subject was segmented to
examine 11 muscles, including the tongue muscle. The bilateral trapezius, bilateral biceps brachii, bilateral abductor pollicis
brevis, bilateral quadriceps femoris, and bilateral tibialis anterior muscles were evaluated by ultrasound and statistical methods.
The experimental results show that if the fasciculation of the Achilles tendon injury does not reach more than 3/11, it indicates
that no surgical treatment is required; for those with a complete tear of the Achilles tendon, the distance between the broken
ends should be further measured in the toe flexion state to evaluate whether surgical treatment is required. It effectively solves
the problem of visual diagnosis of sports injuries.

1. Introduction

Common clinical imaging diagnostic techniques mainly
include X-ray, computed tomography (CT), magnetic reso-
nance imaging (MRI), and ultrasound [1]. In the diagnosis
of soft tissue lesions such as muscles and tendons, X-ray
examination is difficult to clearly display soft tissue lesions,
and the detection sensitivity of early lesions is poor; so, it
is not applicable for the diagnosis of such diseases
(Figure 1). X-ray examination is more suitable for the detec-
tion of abnormal structural changes in bones and joints. CT
and MRI have clear advantages in diagnosing the anatomical
details of musculoskeletal system, muscles, tendons, and
other soft tissue lesions; however, its clinical application is
limited by the purchase of equipment in medical institu-
tions, whether the operating physicians have professional
skills and experience, etc., there are strict requirements for

the indication population. Ultrasonography is widely used
in clinical practice because of its advantages of noninvasive-
ness, simple operation, and quick results. Existing studies
have shown that ultrasonography can detect skeletal, muscu-
lar system muscles, tendons, joints and superficial soft tissue
injuries, and even deep muscle lesions. Ultrasonography can
dynamically observe the movement of muscles and tendons
in real time [2]. However, both CT and MRI cannot perform
real-time dynamic examination, which is the main defi-
ciency in their clinical diagnostic applications.

Computed tomography (CT), magnetic resonance imag-
ing (MRI), and ultrasound can be used to diagnose and treat
musculoskeletal disorders, both positive and negative. Com-
pared to CT and MRI, ultrasound is easier for patients to
receive and can be transmitted in a hospital for the first time.
This is a normal observation. In recent years, new ultra-
sound technology has increased the benefits of conventional
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ultrasound treatment and compensated for the inadequacy
of imaging, especially in diagnostic and diagnostic proce-
dures: treatment of musculoskeletal disorders. To this end,
the author discusses the use of ultrasound in the diagnosis
and treatment of bone and bone marrow to provide a sum-
mary of medical data [3].

2. Literature Review

In my country’s competitive sports, “physical rehabilitation
training” was formally proposed by Dr. Deshmukh et al.,
and it belongs to a relatively new discipline, but it does not
deny that there is no relevant training in our country before
[4]. Bertollo and others believe that in foreign countries, the
application of rehabilitation physical training to physical
training is relatively tight, the training is more refined, the
training institutions are more commercial, there are sports
rehabilitators, sports protectionists, and physical trainers in
terms of personnel distribution, and these three professional
talents play a very important role in the medical treatment
and physical training of athletes [5]. Gr Bovi et al. believe
that a new definition has been added on the basis of the def-
inition of the concept of physical rehabilitation, which is
roughly classified as adding attribution: a highly targeted
functional training; adding functional value: enabling ath-
letes who are injured or in poor competitive condition to
reduce the risk of injury and improve their competitive sta-
tus; add specificity: combined with special training, it is ben-
eficial to improve the physical function and physical quality
of athletes and help athletes prevent sports injuries; and add
key differences: in physical rehabilitation training, rehabili-
tation is the core, and training is the soul [6]. Kudo-Saito
and others believe that individualization and differentiated
treatment should be emphasized, the impact of injuries on
athletes’ physical functions should be understood from
training, and training plans should be adjusted in time

according to athletes’ feedback. Among them, Kudo-Saito
et al. believe that rehabilitation physical training belongs to
a new comprehensive discipline [7]; Choi et al. believe that
it is a training method and belongs to functional training;
Liu Dongsen believes that it is a physical training program.
The ultimate goal of rehabilitative physical training for ath-
letes is not only to restore basic functions but also to
improve physical function and sports performance and
return to training ground and competition field. For the
stage of acute injury of athletes and local inflammation after
surgery, medical rehabilitation must be the main focus, and
the rest of the body should be rehabilitative physical training
by means of balance training [8]. Haller et al. found that
there are various classifications of rehabilitation, classifying
rehabilitation from the perspective of physiology, and there
are sports system rehabilitation, nervous system rehabilita-
tion, cardiopulmonary function rehabilitation, urinary
system function rehabilitation, circulatory function rehabili-
tation, respiratory system function rehabilitation, digestive
system function rehabilitation, reproductive system function
rehabilitation, and endocrine system function rehabilitation
[9]. Xun et al. found that, according to the stage of sports
injury recovery, it can be divided into the following: it
includes 4 stages: acute stage of injury, medical rehabilitation
period, rehabilitation fitness period, and physical training
period. It can be divided into upper extremity, lower extrem-
ity, and core area according to the part of injury recovery,
which is further divided into muscle injury, ligament injury,
fascia injury, muscle key sheath, and joint capsule injury.
According to the specific purpose of rehabilitation, it can
be divided into functional rehabilitation type, disease pre-
vention type, functional rehabilitation type, core strengthen-
ing type, nerve rehabilitation type, muscle group
rehabilitation type, balance and joint rehabilitation type,
and stretching rehabilitation type of physical training [10].
Guo et al. found that physical fitness is divided into broad
and narrow concepts, and generalized physical fitness refers
to the physical ability elements stored by the human body in
order to adapt to the needs of exercise, which is the perfor-
mance of the basic ability of human activities. The narrow
concept is the synthesis of the special strength system and
related qualities that athletes need to complete high-level
competition [11]. Traylor et al. divided the concept of phys-
ical fitness into physiological aspects and psychological
aspects, physiological aspects represent sports performance
and adaptability, and mental abilities represent the second
manifestation of volitional qualities. Traylor et al. more
comprehensively summarized the influence of nature and
nurture, the elements of physical fitness, and the core quality
in the elements [12].

The author takes the content system of rehabilitative
physical training as the research object, from the theoretical
basis of rehabilitative physical training, to the concept and
principle of the programmatic construction of the content
system, and the programmatic construction of the content
system of rehabilitative physical training, etc.; to sort out
the article, the program is used to construct the system,
and the program of the rehabilitation physical training con-
tent is reflected through case presentation.
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Figure 1: Ultrasonic examination.
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3. Research Methods

3.1. Ultrasound Examination and Evaluation

3.1.1. Ultrasound Inspection Equipment. The authors used
the Mindray M7 Ultrasonic System with 11MHz linear
high-frequency probe, and in all tests, all settings were stored
in the factory preset tissue imaging facility, with a magnifica-
tion of 50 and one seeks depth and breadth for each. Muscles
and self are different [13].

Ultrasound was performed on 26 patients and 10 adults
for good health, and each study examined 11 muscles,
including the tongue, two-sided trapezius, two-sided biceps,
two-sided abductor pollicis brevis, two lateral quadriceps,
and both anterior tibial. The specific inspection methods
are as follows: (1) medullary segment: check the tongue
muscle and bilateral trapezius muscle and check the trape-
zius muscle from the back at the level of the cervical spinous
process and the midclavicular line; (2) cervical segment:
check bilateral biceps and bilateral abductor pollicis brevis;
and (3) lumbosacral segment: check bilateral quadriceps
and bilateral tibialis anterior muscles. All subjects were
trained by 1 or 2 muscle ultrasound and the inspection by
professionals who are proficient in muscle ultrasound tech-
nology, and the examiner knows the clinical findings of each
subject but is unaware of the final diagnosis of each patient.
The tongue and bilateral trapezius muscles were examined
in a sitting position, and other muscles were examined in a
supine position [14]. During the examination, the subject’s
muscles remain completely relaxed. With the exception of
the trapezius, the rest of the muscles were imaged laterally
at the largest diameter with B-mode.

3.1.2. Counting Method of Ultrasonic Beam Flutter. Referring
to the method of Tsuji et al. to detect fasciculation by ultra-
sound, the probe was hit in the middle of the muscle belly of
each muscle and observed for 30 seconds, ultrasound-
identified fasciculations are unspontaneous twitching of a
small part of the muscle, for 0.2 to 0.5 s, observe at least three
fasciculations in the same muscle (three identical or inde-
pendent fasciculations), and detected by ultrasound, and it
is recorded as a fasciculation detected. In order to assess
whether ultrasound can correctly identify fasciculations,
when examining each muscle group, the probe detection
area needs to be changed, in order to rule out the problem
that the muscle structure itself and the surrounding tissue
cannot be evaluated, the fasciculation detection is affected.
Record the number and types of observed muscle fascicula-
tions; according to the distribution of fasciculations, the fas-
ciculations are divided into two types: focal and multifocal,
and the number of fasciculations in each muscle is calculated
separately. For muscles with continuous multifocal fascicula-
tions that are difficult to count, count as a maximum of 30.
Patients with suspected ALS and healthy adult controls were
tested in the same way, and the number and distribution of
muscle fasciculations were recorded.

3.1.3. Ultrasound Beam Score. To differentiate ALS patients
from non-ALS patients, an “Ultrasonic fibrillation score”
developed, which was determined by the number of muscles

seen by fasciculation in the muscle selection by ultrasound.
Use the ROC curve to find the most important and measure
the sensitivity and specificity of the number of fascicular
muscles in a patient to differentiate ALS in non-ALS
patients: diagnosis of ALS [15].

3.1.4. Statistical Methods. All data in this study were ana-
lyzed using SPSS statistics 22.0. Age, gender, number of
muscle fasciculation, and amount of fasciculation detected
were compared by ALS group, non-ALS control group, and
health control group, and the measurement data are pre-
sented as the normal distribution. The measurement data
conforming to normal distribution were expressed in the
form of mean standard deviation (SD) and comparison of
the two groups were designed using the independent model
t-test; census data were presented at different frequencies,
and differences between two or more digits were determined
using the Kruskal-Wallis test or the Man-Whitney U test.
Pearson’s chi-square test was used to calculate muscle differ-
ences and differences between groups of ALS and non-ALS.
ROC regression was used to verify the accuracy of the diag-
nosis, mark the ROC curve, calculate the area under the
curve (AUC), find the optimal cut-off value, and identify
the sensitivity and specificity. Spearman correlation analysis
was used to filter the relationships between difference and
nondifference. Each key test is a two-way test. P < 0:05 was
considered significant (Table 1).

3.2. Distribution of Fasciculations Detected by Ultrasound in
Each Group. The classification of muscle fasciculation in the
ALS group, the control group, and the health control group
was 2.5, 0.6, and 0.3, respectively. The distribution of fascic-
ulation differs between three groups (P < 0:001) values [16].
Compared with the disease control group and the health
control group, the distribution of muscle fasciculation in
the group of ALS patients is constant, and the anatomical
distribution is broad, generally living into 2 or more seg-
ments, and in the distal and near end and follows the results
of electromyography, which showed the patient symptoms
and upper and lower motor brain damage. Most patients
in the control group had no more than 1 stage of fascicula-
tion, but our results showed 2 stages of fasciculation per
patient, and in healthy individuals, distribution of fascicula-
tion is most often affected and involved in 2 segments
(Figure 2).

3.3. Comparison of Fasciculation Muscle Number and
Fasciculation Detection Rate among Groups. The number
of fasciculations diagnosed in each of the 11 subgroups in
the ALS group, the control group, and the health control
group was 6.44, 1.20, and 0.50, respectively, and the num-
bers of people are very different. Of the three groups, the
number of fascial muscles found in the ALS group was
higher than that in the disease group and the health control
group (P < 0:001), and the difference was significant (see
Table 2).

As shown in Tables 2 and 3, the overall detection rate of
fibrillation in the ALS group, the non-ALS control group,
and the health management group was 58.5%, 10.9%, and
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4.5%, respectively, according to the Kruskal-Wallis U test.
The rate of detection of total muscle fasciculation was signif-
icantly different in the three groups (H = 24:008, P < 0:001),
and the detection rate of fasciculation in the ALS group was
higher than in the non-ALS group and health management
committee. Of the 176 muscles in the ALS group, 103 were
diagnosed with fasciculation, with the muscles with the
highest scores being the right two-headed (81.3%) and the
tongue with the lowest scoring (18.8%) item. The muscle
segment we tested, the lumbosacral fasciculation muscle,
had the highest detection rate. Fasciculation was found in
12 of the 110 muscles in the non-ALS control group, with
the most common in the left biceps (30%) and no fascicula-
tion in the three elongated muscles (0). Of the 110 muscles
in the healthy adult group, only 5 had fasciculation, with
two left head (10%), two right head (10%), right leg muscle
(10%), anterior left tibia (10%), and right tibia anterior mus-
cle (10%) [17].

Table 3 shows that the diagnosis of muscle fasciculation
differs from the distribution of muscles in an individual in
the ALS group, the disease control group, and the health
control group, and the high level of fasciculation detection
is usually divided into lower extremities (lumbosacral seg-
ment): quadriceps femoris and anterior tibial muscle. With
the exception of muscle mass, the detection of fasciculation
in each muscle of the ALS group was greater than in the

health control group, and the right biceps, the right pollicis
brevis, and the fourth were as follows. The lower limbs are
important square testP < 0:001. The difference is significant.
The detection rate of ALS muscle fasciculation is generally
higher in the control group, but the detection rate of the fol-
lowing three muscle fasciculations does not differ between
the two groups, namely, left biceps and left abductor pollicis
brevis [18].

In all groups of ALS patients with upper and lower
tubercle onset, the detection rate of fasciculation was
60.84% and 48.49%, P = 0:376, and the difference was not
significant. According to the diagnostic procedure for Awaji
ALS, there should be no significant differences in the diagno-
sis of muscle fasciculation in patients with ALS confirmed
and those with ALS outcome and in the study Mann–
WhitneyUdetectorP = 0:302(P > 0:05). He met the medical
procedure for Avaji.

Spearman’s analysis of the relationship between the
speed of diagnosis of fasciitis in the ALS group and two diag-
noses of ALS (chronic disease, ALSFRS-R) shows that the
value of investigation of muscle fasciculation by muscle
ultrasound is associated with acute myocardial infarction
(ALSFRS). R was negative (r = 0:501), the results were signif-
icant (P < 0:05), and the detection rate of ALS fasciculation
was independent of infection (ðrÞ = 0:014, P = 0:960). The
results are shown in Table 4.

3.4. Accuracy of “Ultrasonic Beam Fibrillation Score” in the
Diagnosis of ALS. To help identify ALS patients in the diag-
nosis and treatment of non-ALS disease and health control
groups, we developed “fasciculation scores,” which are
defined as muscles with fasciculation detected by muscle
ultrasound: 11 bodies. Quantity was as follows. Compared
with the control group (0:85 ± 1:531), this score was higher
in the ALS group (6.44± 2.56), P < 0:001, and the difference
was significant. The area below the ROC curve was used to
measure the further diagnosis of ultrasonic radiation fibrilla-
tion scores. The results showed that the area under ROC
curve (AUC) was 0.96, AUC > 0:9, with liver biopsy and
accuracy.

3.5. High Frequency Ultrasound Examination. Closed muscle
and tendon injuries are common in clinical practice. For
example, the common clinical injuries of fingers, wrist,
Achilles tendon, quadriceps tendon, etc. are mostly closed
muscle and tendon injuries. Routine ultrasonography fails
to identify closed muscles, edema due to muscle, tendon
rupture in tendon injuries, hemorrhage, and lymphocytic
inflammatory infiltration, hypoechoic images appear due to

Table 1: Demographic characteristics of the three groups undergoing muscle ultrasonography.

ALS (n = 16) Disease control group (n = 10) Healthy control group (n = 10) P value

Gender: male, female 11 : 5 8 : 2 6 : 4 0.531

Age 61:69 ± 7:26 45:20 ± 16:03 54:50 ± 11:81 0.024

Disease duration (months) 15:13 ± 9:70 13:80 ± 18:55 N/A 0.234

ALSFRS-R score 38:40 ± 5:75 N/A N/A N/A
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Figure 2: Anatomical distribution of three groups of muscle
fasciculations.
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degeneration and necrosis of damaged tissue or local hypo-
echoic (calcium deposition) due to disease progression and
old lesions, strip hyperechoic (fibrogranular tissue, nodule),
etc. or may overlook the scan of the proximal end of the rup-
tured tendon, resulting in missed diagnosis [19].

Compared with conventional ultrasonography, high
frequency ultrasonography can clearly diagnose and evalu-
ate the structural and morphological changes and echoic
changes of muscle and tendon injuries, and it can more
accurately locate the relationship between the injury site,
extent, and surrounding tissues (with or without adhe-
sion), degree (with or without fracture) and whether there
is hematoma formation. High-frequency ultrasonography
is more sensitive than conventional ultrasonography to
detect hidden muscle and tendon lesions. High-frequency
ultrasound is better than MRI in resolving the fine struc-
ture of muscle and can provide more detailed diagnostic
information for clinical practice. Li Jing’s study used
high-frequency ultrasound (5-10Hz) to examine 135
patients with calf tendon and muscle injuries, and the
results show that high-frequency ultrasonography can
detect muscle contusion, tear and tendon injury, and rup-
ture patients and can accurately assess the course (acute,
chronic) and degree of disease (partial/complete rupture)
[20]. Simple operation, strong repeatability, and high reso-

lution in the diagnosis of lower extremity muscle and ten-
don injuries and high-frequency ultrasonography can
provide clearer and more accurate ultrasonographic
images, which can improve the positive rate of clinical
diagnosis of lower extremity muscle and tendon injuries.
In conclusion, the application of high-frequency ultra-
sound has advantages in the diagnosis of superficial organ
lesions, muscle, and soft tissue damage [21].

Because ultrasonography cannot clearly display the whole
picture of blood vessels and the details of anatomical structure,
there are certain limitations in the diagnosis of soft tissue
tumors. High-frequency ultrasonography was used for the
diagnosis of muscular system lesions with high sensitivity
(100%). Muscle injury, tumor and inflammatory lesions, ten-
don rupture, ligamentous fibroma, etc. can show specific
changes on high-frequency ultrasonography [22]. Therefore,
the author believes that high-frequency ultrasonography can
be used for the diagnosis of muscle, tendon injury, hemangi-
oma, and other space-occupying lesions. Because high-
frequency ultrasonography can display lesions from multiple
sections and orientations, it can dynamically observe hema-
toma changes, etc., and it can clearly distinguish cystic and
solid lesions; so, high-frequency ultrasonography has
expanded the application scope of ultrasonography, making
ultrasonography more and more widely used in the diagnosis
of muscle system injuries and tumors.

4. Result Analysis

This study examined the role of muscle ultrasound in the
diagnosis of ALS by studying muscle fasciculation. What
we have found is that muscle ultrasound detects more mus-
cle mass in patients with ALS, making it easier to diagnose
ALS and more effective in diagnosing it. Muscle ultrasound
can provide important information about fasciculation in
patients with neurological and musculoskeletal disorders.

Table 2: Comparison of the detection rate of muscle fasciculation among the three groups.

ALS Disease control group Healthy control group P value

Total fibrillation detection rate 58.50% 10.90% 4.50% <0.001
Fasciculation muscle number 6:44 ± 2:56 1:20 ± 1:87 0:50 ± 1:08 <0.001

Table 3: Comparison of the fasciculation detection rate of each muscle by muscle ultrasound in the three groups.

Muscle
Detection rate of fibrillation (%)

P value P value P value
ALS Disease control group Healthy control group

Tongue muscle 18.8 0 0 0.129 0.145 0.145

Trapezius, left 37.5 0 0 0.011 0.026 0.027

Trapezius, right 43.8 0 0 0.004 0.014 0.015

Biceps, left 56.3 30.0 10.0 0.051 0.193 0.018

Biceps, right 81.3 20.0 10.0 <0.001 0.003 <0.001
Abductor pollicis brevis, left 50.0 20.0 0 0.016 0.125 0.007

Abductor pollicis brevis, right 75.0 10.0 10.0 <0.001 0.001 0.001

Table 4: The correlation between the detection rate of fascicular
fibrillation in patients with ALS and the course of disease and
ALSFRS-R.

Variable
Linear correlation
coefficient (r)

P

Disease duration-fasciculation
detection rate

-0.501 0.048

ALSFRS score-fasciculation
detection rate

0.014 0.960
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Our study showed that there was a significant difference
between the prevalence of fasciculation detected by ultra-
sound examination of patients with ALS and those suspected
of having ALS in patients with ALS and older healthy peo-
ple. We also demonstrated that muscle ultrasound has a
higher sensitivity for the detection of muscle fasciculations
in ALS patients and developed a more concise and conve-
nient ultrasound fasciculation score to assist in the diagnosis
of ALS; that is, 3 of 11 muscles in each patient were detected.
Fasciculation, that is, ultrasound fasciculation reaching 3/11,
can be used as a diagnostic marker in ALS patients [23].

Under the guidance of ultrasound, local lesions can be
located, guided puncture and auxiliary diagnosis, and ten-
don lengthening surgery, fenestration surgery can be per-
formed for patients with tendinopathy, and injection
therapy can be performed for muscle tear injuries and tendi-
nopathy and interventional therapy for bone, muscle, tendi-
nopathy, or nerve damage [24]. By determining the
fasciculation and location of tendon rupture injuries by
ultrasound examination, the clinic can decide whether to
take surgical treatment of the patient. Small Achilles tendon
tears only need conservative treatment to avoid developing
into complete Achilles tendon rupture. If the fasciculation
of the Achilles tendon injury is less than 3/11 after ultra-
sound evaluation and statistical evaluation, no surgical treat-
ment is required. For those with a complete tear of the
Achilles tendon, it is necessary to further measure the dis-
tance between the broken ends in the toe flexion state, in
order to evaluate surgical treatment. Visible, through ultra-
sonography, the diagnosis of tendon injury can provide pos-
itive guidance for clinical determination of treatment plan.
For the diagnosis of muscle and tendon injury, X-ray has
no diagnostic specificity; CT, MRI, etc. have high diagnostic
rates, but their clinical application is limited. Ultrasound
examination is noninvasive, simple to operate, reproducible,
and can quickly obtain diagnostic results. It plays an impor-
tant role in the diagnosis of muscle and tendon injuries. In
clinical practice, more application of ultrasonic fusion imag-
ing technology, in order to do a good job of differential diag-
nosis, improves the accuracy of diagnosis [25].

5. Conclusion

The author conducts experiments, induction, and analysis of
the relevant contents of ultrasound examination and evalua-
tion, and the data confirms that ultrasound examination can
meet the needs of sports injury visualization. Due to time con-
straints, the programmatic content system proposed by the
author has not found enough practical cases to prove it. The
rationality and rigor of the content system programming still
need to be further verified in future practice. In future
research, quantitative research needs to be carried out accord-
ing to specific cases to determine more quantitative indicators,
in order to confirm the effect of the program of rehabilitative
physical training under ultrasound examination. In short,
the programming of the content system of rehabilitation phys-
ical training under ultrasound examination needs to be further
verified in future research and makes the program arrange-
ment more reasonable and scientific.
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The data used to support the findings of this study are avail-
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The objective of this research is to study the effect of obstructive sleep apnea-hypopnea syndrome on cognitive function of stroke.
Based on linear regression equation and Montreal Cognitive Assessment Scale, the degree of cognitive impairment in OSAHS
patients was evaluated and the influencing factors of OSAHS-induced cognitive impairment and the correlation between the
degree of OSAHS and cognitive impairment were explored. The results are as follows: about 68% of OSAHS patients have
cognitive dysfunction, and the incidence of cognitive dysfunction is positively correlated with OSAHS; cognitive impairment of
OSAHS patients was associated with age, obesity, years of schooling, and intermittent nocturnal hypoxia or hypoventilation;
the severity of cognitive dysfunction of OSAHS patients was positively correlated with age and obesity but negatively correlated
with education level; Logistic regression analysis results showed that there were three factors that were finally entered into the
regression equation, namely, LSaO2, BMI, and AHI, and the Logistic regression equation obtained was as follows: LogistP = −
0:109X1 + 0:785X2 + 1:228X3. This study helps clinical workers to detect and intervene the impaired cognitive ability of
patients with OSAHS early, so as to reduce the incidence and mortality of related complications and improve the quality of life
of patients.

1. Introduction

In recent years, obstructive sleep apnea-hypopnea syndrome
(OSAHS) is a kind of sleep disorder with serious harm to
human health. Due to the complete or incomplete collapse
and obstruction of the upper airway during sleep, apnea or
hypopnea occurs repeatedly, causing indirect hypoxia hyper-
capnia and sleep structure disorder. The main clinical man-
ifestations are snoring during sleep accompanied by
recurrent apnea, daytime sleepiness, dry mouth, dizziness,
headache, and fatigue, as shown in Figure 1 [1]. The inci-
dence of OSAHS increases with age. For people under 70
years old, the risk of death will increase if risk factors such
as obesity, smoking, and drinking are combined with
OSAHS. At the same time, the investigation found that the

incidence of OSAHS in males was higher than that in
females. The incidence of OSAHS in adult males was 3%-
7%, while that in adult females was 2%-5%. Moreover, the
incidence of OSAHS in menopausal women was on the rise
[2]. The differences in prevalence are due to regional and
ethnic differences, age differences, and gender differences
in epidemiological investigation methods. Due to the limita-
tions of current epidemiological research methods, it is esti-
mated that the actual prevalence of OSAHS should be higher
than the above values. OSAHS is a disease involving multiple
systems of the whole body, which can cause damage to mul-
tiple target organs of the whole body to a certain extent, such
as cardiovascular and cerebrovascular diseases, diabetes, pul-
monary heart disease, respiratory failure, and cognitive dys-
function. In recent years, studies have shown that the
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cognitive dysfunction caused by OSAHS patients is mainly
mild cognitive impairment, and with the development of
the disease, severe cases may evolve into Alzheimer’s disease,
among which the incidence of cognitive dysfunction is
higher in severe OSAHS patients [3]. Stroke is a kind of cere-
bral blood circulation disorder with transient or permanent
brain dysfunction as the main clinical manifestations. Acute
ischemic stroke is a serious threat to patients’ life safety due
to its rapid onset and often without obvious prodromal
symptoms. Studies have pointed out that sleep-disordered
breathing is closely related to the prognosis of patients with
cerebrovascular diseases, and the incidence of vascular
dementia in patients with acute ischemic stroke complicated
with OSAHS is significantly higher than that in patients
without OSAHS [4]; therefore, it is of great significance to
clarify the impact of OSAHS on patients with acute ischemic
stroke and take targeted preventive measures to improve the
prognosis of patients. Cognition refers to the ability of
human brain to process, preserve, and extract information,
which involves many fields such as learning, memory, execu-
tion, calculation, and understanding [5]. Cognitive dysfunc-
tion refers to the impairment of cognitive ability of different
degrees caused by different factors. Clinically, it can be man-
ifested as difficulty in concentration, memory decline, exec-
utive function decline, reasoning and abstract thinking
ability decline, etc. There are more serious disorders such
as agnosia and aphasia. At present, the clinical evaluation
methods for the cognitive function of patients with OSAHS
include the cognitive function assessment scale neuroelec-
trophysiological imaging. This study explored whether the
cognitive function of patients with OSAHS is related to the
severity of OSAHS. The objective of this research is to study
the correlation between cognitive function and AHI LSaO2
ODI in patients with OSAHS.

2. Literature Review

Currently, the commonly used scales for cognitive function
testing of OSAHS patients includeMontreal Cognitive Assess-
ment Scale (MoCA), Simple Mental State Examination Scale
(MMSE), Wechsler Adult Intelligence Scale (WAIS),
Extended Dementia Scale (ESD), Lowenstein Cognitive Scale
Language Fluency Test (VFT), daily living activity scale, and
complete neuropsychological test [6]. Because the assessment
scale is relatively simple and time-consuming, it is widely used
in the detection of cognitive function. WAIS is mainly aimed
at the assessment of intelligence and operational ability, so it
is not suitable to evaluate the neurological impairment of
OSAHS patients alone. As the scale is complicated, it is also
not suitable for large-sample tests. MMSE is widely used in
the screening of cognitive dysfunction due to its strong sensi-
tivity, easy operation, and less time-consuming. However,
MMSE is relatively simple and easy to miss diagnosis of mild
cognitive impairment [7]. ESD is a scale commonly used to
assess brain cognitive function at home and abroad in recent
years. Its content and items are more detailed, and it can
reflect the brain cognitive function comprehensively and
completely [8]. Some studies believe that MoCA is more reli-
able than MMSE in the detection of cognitive dysfunction in
patients with OSAHS [9, 10].

Electroencephalography (EEG) and magnetoencepha-
lography (MEG) are widely used in clinical neurophysiolog-
ical examination [11]. It is believed that event-related
potentials (ERPs) extracted from EEG and MEG are closely
related to cognitive functions such as memory, judgment,
and attention. The concept of event-related potentials was
put forward, which provided a more objective and simple
method for the study of cognitive function [12]. ERPs are
the cognitive processing process of the human brain’s
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Figure 1: Obstructive sleep apnea-hypopnea syndrome.
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perception of stimulus events and responses to stimulus
events recorded on the tester’s scalp surface, and the brain
potentials are obtained by repeated superposition. It can be
understood that it is the evoked potential of cognitive func-
tion. P300 is the main indicator for evaluating cognitive func-
tions which are amplitude and latency. A cross-sectional study
by Yang and Sun found poor differentiation of ERP waves in
patients with cognitive dysfunction, the incubation period of
P300 was prolonged, and the amplitude was significantly
reduced. It can be used to assess whether a patient’s cognitive
function is impaired [13]. Compared with imaging, EPRs have
the advantages of low cost, high time resolution, and noninva-
sive multimode assessment. It is a more objective, sensitive,
and easy to operate electrophysiological technique for the
assessment of cognitive dysfunction.

At present, the clinical evaluation methods for the cogni-
tive function of patients with OSAHS include the Cognitive
function Assessment Scale. The commonly used assessment
scale for neuroelectrophysiological imaging is Montreal
Cognitive Assessment (MoCA), Mini Mental Status Exam
(MMSE), Expansive Scale of Dementia (ESD), etc. MMSE
is too simple, insensitive to mild cognitive impairment, and
ESD is complex and time-consuming, which is not suitable
for the screening of cognitive impairment. Therefore, Mon-
treal Cognitive Assessment Scale is commonly used to eval-
uate cognitive ability in clinical practice. Therefore, the
Montreal Cognitive Assessment Scale (ERPs) is commonly
used to evaluate the event-related potentials (ERPs) in neu-
roelectrophysiology of cognitive ability, in which P300 can
be used to evaluate the impairment of cognitive function,
which is relatively sensitive. Imaging is an objective and
user-friendly assessment method, but it is rarely used in clin-
ical assessment of cognitive function due to its radioactivity
and high cost.

In recent years, more and more domestic and foreign
scholars began to pay attention to and study the influencing
factors and pathogenesis of cognitive dysfunction in OSAHS
patients. Most scholars believe that the related factors affect-
ing the cognitive dysfunction of OSAHS patients are as fol-
lows: education level, age, education level, obesity,
smoking, nocturnal interrupted hypoxia, and sleep structure
were considered to be the main factors. OSAHS patients
have repeated intermittent hypoxia during sleep, which can
lead to abnormal functional metabolism in the hippocampus
and cerebellum and other areas of the brain and cause cog-
nitive impairment in learning and memory behaviors. At
the same time, hypoxia can produce a large number of oxy-
gen free radicals and lead to oxidative damage, thus inducing
neuronal apoptosis [14]. However, sleep fragmentation in
OSAHS patients may cause changes in neurotransmitter
concentration, resulting in impaired cognitive function. At
present, the influencing factors and pathogenesis of cogni-
tive dysfunction in OSAHS patients are still unclear, and
there is a lack of large sample data studies, and there are also
different literature reports at home and abroad [15].

Some studies believe that OSAHS patients have extensive
cognitive dysfunction, which is positively correlated with the
severity of OSAHS [16]. The main characteristic of the
OSAHS patient is repeated intermittent hypoxia in the pro-

cess of sleep, and hypoxemia can cause systemic dysfunction
of many organs, among which the central nervous system is
particularly sensitive to hypoxemia [17]. The hippocampal
cerebellum and other structures of the brain are very sensi-
tive to hypoxia, which can lead to abnormal brain function
and metabolism in this region and cause cognitive impair-
ment such as learning and memory behavior [18]. Morris
water maze test was used to investigate the relationship
between cognitive function and chronic intermittent hyp-
oxia in rats. The results showed that the progressive decline
of cognitive function in chronic intermittent hypoxia rats
was associated with pathological injury of prefrontal cortex
and hippocampal neurons and progressive reduction of
ChAT expression. Studies have shown that the concentra-
tion and executive ability of patients with OSAHS are signif-
icantly decreased compared with normal people and are
correlated with average blood oxygen saturation (r = −0:51,
P = 0:002) and blood oxygen saturation < 90% (r = 0:56, P
< 0:001), but not with daytime sleepiness. Recent studies
have shown that chronic intermittent hypoxia can affect
neuronal proliferation and differentiation, but there is no
data to show whether chronic intermittent hypoxia increases
or decreases neuronal proliferation [19]. Other studies sug-
gest that chronic intermittent hypoxia may cause learning
and memory impairment and increased apoptosis of hippo-
campal neurons through activation of Wnt/β-catenin, thus
leading to cognitive dysfunction in OSAHS patients [20].
OSAHS patients repeatedly have apnea or hypoventilation
at night, resulting in hypoxy-reoxygenation damage, result-
ing in increased oxide production and reduced antioxidant
production, resulting in oxidation or antioxidant imbalance,
and resulting in oxidative stress reaction [21, 22]. Oxidative
stress can cause the release of various vasoactive substances
and lead to vascular endothelial cell damage and endothelial
dysfunction, resulting in atherosclerosis [23]. At the same
time, hypoxemia can stimulate vasoconstriction and increase
in red blood cells, which can cause slow blood flow of the
body and then aggravate brain tissue ischemia and hypoxia,
which in the long run causes extensive damage to brain cells
and induces nerve cell apoptosis [24]. Neuronal apoptosis
induced by cerebral ischemia and hypoxia is mainly located
in the cerebral cortex and hippocampus, which are impor-
tant parts of information processing, memory, and signal
transmission [25]. Based on the current study, the Montreal
Cognitive Function Assessment Scale was used to evaluate
the cognitive function of the case group and the control
group. The incidence of cognitive impairment in the case
group with MoCA score of 26 as normal cognitive function
(68%) was significantly higher than that in the control group
(3%), and moderate to severe OSAHS was higher than that
in mild OSAHS patients who are more likely to develop cog-
nitive dysfunction. The detection rate of cognitive dysfunc-
tion is also different due to the difference of sample
assessment methods and research methods.

3. Research Method

3.1. Research Object. A retrospective analysis was conducted
on patients aged 18-70 years who complained of sleep
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snoring and daytime sleepiness in outpatient department of
respiratory medicine or ward of a hospital from August 2021
to December 2021. All patients underwent PSG test and
MoCA questionnaire for at least 7 hours overnight. During
the examination, the subjects were not allowed to drink cof-
fee or take sedative drugs.

3.2. Inclusion and Exclusion Criteria. Patients aged between
18 and 70 years old, with junior high school education or
above, who could read and write Chinese, were included with
the chief complaint of snoring during sleep and daytime sleep-
iness. The diseases related to cognitive impairment, such as
frontotemporal lobe infarction, hypothyroidism, psychiatric
diseases, or severe liver insufficiency with a history of psychi-
atric diseases, were excluded. Patients with history of drug
abuse; with serious heart, liver, and kidney insufficiency or
malignant tumor; complicated with pneumonia, asthma,
chronic obstructive pulmonary disease, and other respiratory
diseases; and with diabetes mellitus and vascular complica-
tions were excluded.

3.3. General Data Collection. A self-made questionnaire was
used to collect general information of the subjects, including
the following: gender, age, height, weight, occupation, edu-
cation level, blood pressure, history of smoking and drink-
ing, history of basic diseases such as cardiovascular
diseases, history of brain trauma, and history of diabetes.
BMI is calculated according to the height and weight. BMI
= weight ðkgÞ square ðm2Þ of each height, BMI 24.0 is over-
weight, and BMI 28.0 is obese.

3.4. Cognitive Function Assessment. All subjects underwent
MoCA to assess cognitive function. The MoCA scale
includes the following: executive ability, naming, attention,
speech, and other different cognitive areas. The total score
of the scale is 30, and the score is 26, which is normal, and
the higher the score is, the better the cognitive function is.
Meanwhile, for ≤12 years of education, the MoCA score
increases by 1 point.

3.5. Polysomnography (PSG). All subjects underwent over-
night PSG testing in a respiratory and sleep monitoring
room of a hospital. Subjects were not allowed to use sed-
atives, alcohol, coffee, etc., within 24 hours before the
examination. The monitoring time was from 22 : 00 p.m.
to 7 : 00 p.m. the next day, and the monitoring content
was mouth and nose airflow, chest respiration, pulse, oxy-
gen, pulse, etc. Monitoring indicators include AHI, LSaO2,
and ODI. All monitoring data are automatically analyzed
by computer, and finally, the results are obtained after
manual reading inspection and correction. Each AHI < 5
times was divided into control group, and each AHI < 5
times was divided into case group. The case group was
divided into three groups (5 AHI 15 times per mild
OSAHS, 15 < AHI 30 times per moderate OSAHS, and
AHI 30 times per severe OSAHS).
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Figure 2: MoCA score of the case group and control group. Note:
the total score of MoCA was 30, and 26 was normal.

Table 1: Comparison of general situation between the case group and the control group.

Project Control group OSAHS mild OSAHS moderate OSAHS severe F P

Age (years) 45:78 ± 10:96 51:88 ± 10:59b 51:56 ± 10:99a 43:34 ± 9:63 5.190 0.002

Years of education (years) 14:25 ± 1:76 13:84 ± 1:85 13:72 ± 1:78 14:16 ± 1:74 0.637 0.593

BMI 26:13 ± 3:99a 27:60 ± 4:61 27:40 ± 3:13 29:12 ± 3:66 3.183 0.026

Note: compared with the OSAHS severe group, aP < 0:05 and bP < 0:01.

Table 2: Comparison of the incidence of cognitive dysfunction between the case group and the control group.

Grouping
Cognitive function

χ2 P
Normal Abnormal

Control group 31 1

OSAHS mild 21 11

OSAHS moderate 7 25 62.436 0.000

OSAHS severe 3 29

Add up 62 66
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3.6. Data Statistics and Analysis. A total of 128 patients were
included in this study, including 32 in the control group and
32 in the case group with mild, moderate, and severe
OSAHS. The SPSS20.0 statistical software was used to pro-
cess the test data. The measurement data ± was expressed
as mean standard deviation (x ± s), and the counting data
was expressed as percentage, and pairwise comparison was
used withχ2test. Logistic regression analysis was used to ana-
lyze the risk factors, and P < 0:05 was considered statistically
significant.

4. Interpretation of Result

4.1. The General Situation of Case Group and Control Group.
The average age of patients with mild, moderate, and severe
OSAHS in the case group was 51:88 ± 10:59, 51:56 ± 10:99,
and 43:34 ± 9:63, respectively; 15 (46.9%), 16 (50%), and
12 (37.5%) had high school education, 17 (53.1%), 16
(50%), and 20 (62.5%) had college education, and the aver-
age length of education was 13:84 ± 1:85, 13:72 ± 1:78, and
14:16 ± 1:74, respectively. Body mass indexes were (27.60
4.61) kg/m2, (27.40 3.13) kg/m2, and (29.12 3.66) kg/m2,
respectively.

The average age of the control group was 45:78 ± 10:96.
11 (34.4%) have high school education, 21 (65.6%) have col-
lege education or above, and the average length of education
is 14:25 ± 1:76. Body mass indexes were (26.13 3.99) kg/m2.
There was no significant difference in the index of years of
education among different groups (P = 0:593). The differ-
ence in BMI of age was statistically significant, as shown in
Table 1.

4.2. The Incidence of Cognitive Dysfunction in Case Group
and Control Group. In the case group, 65 patients showed
cognitive impairment, i.e., MoCA score < 26, OSAHS with
accounting for 68%. There were 11 cases (34 cases) in the
mild OSAHS group. There were 25 cases (78%) in the mod-
erate group. There were 29 cases (90%) in the severe group.
One of the 32 control group had cognitive dysfunction. Chi-
square test showed that the incidence of cognitive dysfunc-
tion was statistically different between the control group
and the case group (χ2 = 62:436, P = 0:000), and the inci-

Table 3: Cognitive impairment in case group and control group.

Project Control group OSAHS mild OSAHS moderate OSAHS severe F P

MoCA grade 27:72 ± 1:30 26:03 ± 2:394a 24:63 ± 1:90a 21:56 ± 3:23bc 40.609 0.000

View space 4:75 ± 0:44 4:38 ± 0:98 4:56 ± 0:76 3:72 ± 1:17ac 8.339 0.000

Name 2:91 ± 0:3 2:78 ± 0:55 2:88 ± 0:42 2:94 ± 0:25 0.924 0.431

Notice 5:75 ± 0:44 5:5 ± 0:57 4:81 ± 0:74ab 4:66 ± 1:07ab 16.252 0.000

Language 2:09 ± 0:64 2:06 ± 0:76 1:41 ± 0:5ab 1:5 ± 0:62ab 10.398 0.000

Abstract 1:94 ± 0:25 1:72 ± 0:52 1:78 ± 0:49 1:59 ± 0:67 2.571 0.057

Delayed recall 4:00 ± 0:149 3:28 ± 0:239 3:09 ± 0:231a 1:44 ± 0:25abc 24.119 0.000

Directive force 5:97 ± 0:18 5:81 ± 0:4 5:53 ± 0:72a 5:38 ± 0:71ad 7.650 0.000

Note: compared with the control group, aP ≤ 0:01; compared with the mild group, bP < 0:01; compared with the moderate group, cP < 0:01; compared with the
mild group, dP < 0:05.
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Figure 4: Delayed recall scores in the case group and control
group. Note: the total score of delayed recall was 5.
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Figure 3: Visual spatial score of the case group and control group.
Note: the total score of visual space is 5.
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dence of cognitive dysfunction in the non-OSAHS group
was significantly lower than that in the OSAHS group.
Meanwhile, the incidence of cognitive dysfunction in the
moderate and severe OSAHS group was significantly higher
than that in the mild OSAHS group, as shown in Table 2 and
Figure 2.

4.3. Cognitive Impairment in Case Group and Control Group.
In patients with mild to moderate OSAHS and the control
group, MoCA scores from high to low were 27:72 ± 1:30,
26:03 ± 2:39, moderate, 24:63 ± 1:90, and 21:56 ± 3:23,
respectively. The score difference was statistically significant
(F = 40:609, P = 0:000). The moderate difference between
the control group and OSAHS mild OSAHS was statistically
significant (P ≤ 0:01). The moderate difference between the
severe OSAHS group and the mild OSAHS group was statis-
tically significant (P < 0:01), that is, the more severe the
OSAHS patients were, the lower the MoCA score was. The
language index of the control group was significantly differ-
ent from that of the moderate OSAHS group (P ≤ 0:01).
There was statistically significant difference between the
mild OSAHS group and the moderate OSAHS group
(P < 0:01). There was significant difference in delayed recall
index between the control group and the moderate OSAHS
group (P ≤ 0:01). There was statistically significant differ-
ence between the severe OSAHS group and the moderate
OSAHS group (P < 0:01). There was significant difference
in orientation index between the control group and the
moderate OSAHS group (P ≤ 0:01). The difference between
the severe OSAHS group and the mild OSAHS group was
statistically significant (P < 0:05), as shown in Table 3 and
Figures 3 and 4.

4.4. Logistic Regression Analysis of the Factors Affecting the
Cognitive Function of OSAHS Patients. The cognitive func-
tion score of OSAHS patients was divided into a dichoto-
mous variable by MoCA score of 26: (1) <26, indicating
cognitive dysfunction and (2) a score of 26 indicates normal

cognitive function. The dichotomies of cognitive function
scores in the converted OSAHS group were used as depen-
dent variables, and years of education, age, BMI, LSaO2,
AHI, etc., were used as independent variables. According
to the standard of A in = 0:05A out = 0:10, a progressive
binary Logistic regression analysis was performed to explore
the age and years of education. The meanings and values of
the variables influencing the cognitive function of patients
with OSAHS, including BMI, LSaO2, and AHI, are shown
in Table 4.

4.5. Multivariate Logistic Regression Analysis of Influence on
Cognitive Function of Patients with OSAHS. The results of
Logistic regression analysis showed that there were three fac-
tors that were finally entered into the regression equation,
namely, LSaO2, BMI, and AHI, in which LSaO2 OR value
and 95% CI were all <1, which were protective factors for
the occurrence of cognitive dysfunction in OSAHS patients.
The OR value and 95% CI of BMI and AHI were all >1, indi-
cating that OSAHS is a risk factor for cognitive dysfunction
in patients. With the increase of LSaO2, the risk of cognitive
dysfunction in OSAHS patients decreased, and the OR value
was 0.897 (95% CI: 0.815, 0.987). The increase of abnormal
BMI also increased the risk of cognitive dysfunction in
OSAHS patients, with an OR value of 2.133 (95% CI:
1.047, 4.346). Similarly, the increase of AHI anomaly level
also increased the risk of cognitive dysfunction in OSAHS
patients, and the OR value was 3.415 (95% CI: 1.695,
6.882), and the Logistic regression equation was LogistP =
−0:109X1 + 0:785X2 + 1:228X3. The results of the multivari-
ate logistic regression analysis are presented in Table 5.

5. Conclusion

About 68% of OSAHS patients showed cognitive impair-
ment, and patients with moderate to severe OSAHS were
more likely to develop cognitive impairment than those with
mild OSAHS. Cognitive dysfunction of OSAHS patients was

Table 4: Logistic regression analysis variable meaning and assignment description.

Y (MoCA total marks) Normal ≥26marksð Þ = 0, abnormal <26marksð Þ = 1
X2 (age) <40 years = 1 = X21, 40 − 49 years = 2 = X22, 50 − 59 years = 3 = X23, ≥60 years = 4 = X24

X3 (education years) ≤9 years = 1 = X31, 10 − 12 years = 2 = X32, ≥13 years = 3 = X33

X4 (BMI) Normal 18:5‐23:9ð Þ = 2 = X41, overweight 24:0‐27:9ð Þ = 2 = X42, obesity ≥28ð Þ = 3 = X43

X5 (apnea and hypopnea index)
Normal <5 times/hð Þ = 1, mild 5‐15 times/hð Þ = 2

Moderate 15 − 30 times/hð Þ = 3, severe >30 times/hð Þ = 4

X6 (minimum oxygen saturation at night)
Normal >90%ð Þ = 1, mild 85%‐90%ð Þ = 2

Moderate 80% − <85%ð Þ = 3, severe <80%ð Þ = 4

Table 5: Logistic regression analysis results.

Regression coefficient Standard error Wald P OR 95% CI of OR

Minimum sATS (X6) -0.109 0.049 4.965 0.026 0.897 0.815 0.987

BMI (X4) 0.758 0.363 4.357 0.037 2.133 1.047 4.346

AHI (X5) 1.228 0.357 11.806 0.001 3.415 1.695 6.882
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associated with age, obesity, education, and intermittent
nocturnal hypoxia or hypoventilation. Age, obesity, and edu-
cation level are risk factors for cognitive dysfunction in
OSAHS patients. The severity of cognitive dysfunction of
OSAHS patients was positively correlated with age and obe-
sity and negatively correlated with education level. The
results of this study showed that the total MoCA score of
OSAHS patients was negatively correlated with AHI and
positively correlated with the lowest blood oxygen saturation
at night. The orientation of visual spatial attention language
delay recall was negatively correlated with AHI. Delayed
recall of visuospatial attention language was positively corre-
lated with the lowest blood oxygen saturation at night. The
results showed that patients with more severe nocturnal
hypoxia or hypoventilation had more severe cognitive
impairment, especially in visual spatial attention, language
delay, recall orientation, and other aspects, confirming that
nocturnal hypoxia or hypoventilation is one of the influenc-
ing factors of cognitive function in patients with OSAHS.
However, whether nocturnal hypoxia or hypoventilation
causes cognitive dysfunction in OSAHS patients through
oxidative stress inflammatory response or apoptosis induc-
tion needs further research and exploration. The older the
age, the higher the BMI, and the more severe the cognitive
dysfunction. At the same time, the more times of nocturnal
apnea and hypopnea in OSAHS patients, the lower the min-
imum blood oxygen saturation at night, and the more seri-
ous the cognitive function impairment, especially in
memory, attention, and language.
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In order to solve the problems of large trauma, many postoperative complications, and complex operation of artificial hip
arthroplasty, a method to analyze the application effect of operating room nursing intervention in artificial hip arthroplasty
was proposed. Firstly, 120 patients who underwent hip arthroplasty in our hospital from January to December 2017 were
selected; Secondly, they were randomly divided into routine group (60 cases) and intervention group (60 cases); finally, on this
basis, the intervention group strengthened the nursing in the operating room and used nanoceramic prosthesis. The Harris
score of hip joint, the incidence of postoperative complications, and the satisfaction with nursing services were compared
between the two groups. The results showed that the Harris score of hip joint and the satisfaction score of nursing service in
the intervention group were significantly higher than those in the routine group (P < 0:05); the incidence of postoperative
complications in the intervention group was significantly lower than that in the routine group (P < 0:05). It is proved that
actively carrying out nursing intervention in the operating room and using nanoceramic prosthesis can not only improve the
clinical efficacy and nursing service satisfaction of patients undergoing total hip arthroplasty but also reduce the incidence of
complications.

1. Introduction

With the aggravation of aging and the continuous increase
of the elderly population, hip disease is one of the main
reasons affecting the healthy life of the elderly. However,
with the rapid development of medicine, hip arthroplasty
has gradually matured and relieved more pain for patients.
At present, the operation has been quite mature. Total hip
arthroplasty (THA) uses artificial hip prosthesis to replace
the femoral head and acetabulum of the diseased hip joint.
Its purpose is to relieve pain, restore joint function, and
improve the quality of life of patients. Relevant data show
that there are nearly 2 million joint replacement operations
in the United States every year, and there is a growing trend
year by year. Some researchers have predicted the growth
trend of hip arthroplasty. It is speculated that hip
arthroplasty will increase to 174% by 2030. Therefore, the

professional and technical requirements of the operation
for medical staff are also increasing, and the patients’ post-
operative effect and life recovery are increasing accordingly.
Both doctors and patients hope to experience the least pain
and obtain the best postoperative recovery through efficient
surgery. The main nursing staff for the rehabilitation of
patients after hip arthroplasty will play an important role,
as shown in Figure 1.

2. Literature Review

Despite the rapid development of hip arthroplasty
technology, patients will still leave some unique
complications, such as postoperative joint instability and
dislocation, bleeding and hematoma, infection, and throm-
bosis. Among them, the most common is deep venous
thrombosis (DVT), which mostly occurs in the lower limb,
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and the left side is the most common. If the patient does not
receive timely and effective treatment and care, the
thrombus will affect the whole limb through retrograde
expansion, and there will be serious complications—pulmo-
nary embolism (PE), which threatens the life of the patient.

Scholars Wang and others predict that the demand for hip
arthroplasty among the elderly in China will be greater, and the
growth of hip arthroplasty will be faster [1]. Liu and others
reported that the probability of DVT after hip arthroplasty is
as high as 75% [2]. Synderm and others synthesized relevant
guidelines and literature and found that if corresponding pre-
ventive measures were not taken after hip arthroplasty, DVT
confirmed by venography occurred in 30% [3]. Li and Zhang
also showed that the incidence of DVT after hip arthroplasty
was 20% without preventive measures [4]. According to Trian-
tafyllou et al., the probability of DVT after joint replacement is
45% [5]. Garcia-Rey and other studies show that caregivers’
mastery of disease-related knowledge will have a positive
impact on patients’ knowledge and even behavior [6]. Clarkeic
and others carried out health education for relatives and
caregivers of stroke patients. The results showed that the psy-
chological state and health and safety problems of elderly
stroke patients were significantly improved [7]. Liu and others
implemented health education for caregivers of patients with
pancreatitis at the same time. The results further confirmed
that health education participated by caregivers can enhance
patients’ mastery of relevant disease knowledge and effectively
improve patients’ psychological status [8]. Lucchini et al.
believe that standardized operating room nursing intervention
is helpful to improve the clinical treatment effect of total hip
arthroplasty [9]. Xiong and Ge believe that surgeons are
responsible for the organization and operation of the surgical
process, cooperate with assistants, anesthesiologists, and nurs-
ing staff, maintain positive communication and exchange with
each other, and jointly discuss the treatment methods of vari-
ous emergency problems [10].

On the basis that patients with hip arthroplasty will still
leave some unique complications, this paper puts forward that
surgical nursing intervention combined with nanoceramic
prosthesis can not only reduce the probability of postoperative
complications but also reduce the cost of follow-up treatment
and maintenance. Finally, the analysis data under the control
test are given to prove the feasibility of this technology. It is

proved that actively carrying out nursing intervention in the
operating room and using nanoceramic prosthesis can not only
improve the clinical efficacy and nursing service satisfaction of
patients undergoing total hip arthroplasty but also reduce the
incidence of complications.

3. Effect of Nursing Intervention in Operating
Room Combined with Nanoceramic
Prosthesis on Total Hip Arthroplasty

3.1. Application of Nanoceramic Prosthesis in
Hip Arthroplasty

3.1.1. Application Method. Inclusion criteria: (1) primary total
hip arthroplasty patients with surgical indications; (2) agreed to
participate in this study. Exclusion criteria: (1) coinfection; (2)
with mental illness; (3) those with insufficient bone mass and
unfit for biological fixation; (4) there are other surgical contra-
indications. The fourth-generation nanoceramic interface hip
prosthesis was used in 28 patients. The basic information of
the research object is shown in Table 1.

3.1.2. Prosthesis Materials. The materials of hip prosthesis
are the fourth-generation nanoceramics (Ceramtechag, Plo-
chingen, Germany); the lining and ball joint compatibility
interface all adopt biological fixed mortar cup and femoral
handle (Corail DePuy, Warsaw, IN).

3.1.3. Operation Method. All patients were treated with
intravenous inhalation combined with general anesthesia.
In the healthy lateral position, take the posterolateral inci-
sion of the hip, cut the gluteus maximus muscle membrane,
and separate the gluteus maximus muscle. Cut off some
external rotation muscles and joint capsule. Osteotomy was
performed 1.5 cm on the lesser trochanter, and the femoral
head was taken out. Remove the labial margin of acetabulum
and femoral round ligament, expand the acetabulum, and
test the model in turn. Choose a suitable Pinnacle metal ace-
tabular cup, keep it abducted about 40 degrees and tilted for-
ward about 20 degrees, and fix it with two acetabular screws.
Implant corresponding nanoceramic lining. Remove the
proliferative osteophyte around the acetabulum. The femo-
ral medullary cavity was found out, and the medullary cavity

CT examination

Definite diagnosis

History of hip replacement,
hip trauma, local pain,

inability to walk

Hip swelling,
tenderness,
deformity,

ecchymosis, etc

Hip and femoral
X ray film

Figure 1: HIP arthroplasty.
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file was expanded in turn. Appropriate femoral head test
model was placed and reset. Measure the limb length, and test
the hip flexion, adduction, internal rotation, extension, external
rotation, and abduction without dislocation. Select suitable
Corail femoral stem and nanoceramic femoral head [11]. Reset
check is the same as before. Wash repeatedly, stop bleeding
thoroughly, and place a drainage tube for drainage. Repair
the joint capsule and external rotator brevis muscle, and suture
the wound in layers. 1.4 postoperative treatment after opera-
tion, cefuroxime was routinely used for 2-3 days to prevent
infection, low molecular weight heparin was used for 14 days
to prevent venous thrombosis (rivaroxaban was taken if the
patient was discharged from the hospital), and celecoxib was
used for 3-5 days to relieve pain. The drainage tube was pulled
out 24 hours after operation. Two days after operation, they got
out of bed with the aid of walking aid for walking function
training [12]. After 6 weeks, gradually abandon the turn and
walk independently.

3.1.4. Evaluation Index. Harris hip score was performed
before operation. The patients were followed up at 3 months,
6 months, 12 months, and every other year. Harris score, X-
ray implant analysis, and complications were investigated
[13]. The last follow-up score was taken as the final result.
Harris hip function score grading standard: excellent is 90-
100 points, good is 80-89 points, medium is 70-79 points,
and poor is 70 points.

3.1.5. Statistical Analysis. Spss21.0 software was used to
conduct paired t-test on the Harris score data before and
after operation. The measurement data were expressed in x
± s, with P < 0:05 as the difference, which was statistically
significant, as shown in Table 2.

3.2. Characteristics of Nanoceramic Materials

3.2.1. Advantages of Nanoceramic Materials. The excellent
tribological properties of nanoceramic materials are its main
advantages. Alumina nanoceramics are widely used in clinic.
Theoretically, the hardness of alumina nanoceramics is 10
times that of cobalt chromium alloy. Alumina with almost
2000VH hardness is the second hard material on earth after
diamond. This hardness gives it scratch resistance [14]. The
good lubrication brought by the wettability of nanoceramics

is another advantage, especially when a microliquid film is
formed on the surface. In addition, the close combination
between oxygen and aluminum atoms provides excellent
corrosion resistance of nanoceramics, so the
biocompatibility is also superior [15]. At the same time, its
chemical properties are inert, so there is no need to worry
about allergy or rejection. However, the high hardness of
alumina nanoceramics is accompanied by low toughness
and low bendability [16]. Therefore, it is relatively fragile
and cannot be completely deformed.

3.2.2. Innovation of Nanoceramic Materials. In order to meet
the strict requirements of increasing patient activity and long
service life expectation, the material industry has developed a
new fourth-generation nanoceramics, namely, alumina-based
composite nanoceramics (AMC). This material synthesizes
and strengthens the tribological properties of nanoceramics
and creates better mechanical resistance. In the friction test,
AMC shows excellent wear resistance, especially under the con-
dition of challenging thermal aging, a variety of new technolo-
gies have been introduced into the production of AMC, such as
the integration of zirconia in alumina matrix, resulting in bio-
loxdelta nanoceramics [17]. Nanoyttria-reinforced tetragonal
zirconia particles prevent the generation and expansion of
nanoceramic cracks, improve mechanical properties, and fur-
ther reduce wear. The flake crystal structure provided by the
oxide additive disperses the force leading to the crack. Chro-
mium oxide (0.5%) was added to increase hardness; strontium
oxide crystal (0.5%) enhanced toughness and dispersed crack
energy. The final AMC consists of 82% alumina, 17% zirconia,
and less than 1% chromiumoxide and strontium oxide. In vitro
experiments, the wear rate of AMC to AMC with 28mm ball
head was reduced from 1.84mm3 to 0.16mmpermillion cycles
compared with the traditional alumina to alumina interface,
and the AMC particles were reduced to less than 0.8μm com-
pared with the size of the third-generation alumina nanocera-
mic particles (1-5μm). This is more favorable for the
formation of liquid film layer [18], as shown in Figure 2.

3.2.3. Excellent Wear Resistance. Due to the high strength and
hardness of nanoceramics, nanoceramics can resist the wear of
bone tissue, bone cement, and metal debris. In this way, the
wear of the weight-bearing surface between prostheses is
reduced. Nanoceramics is the compatibilitymode with the low-
est wear rate in hip arthroplasty. Lusty and others reported that
283 hips (301 hips) underwent the third-generation COC hip
arthroplasty, the 7-year in place rate was 99%, the wear rate
of nanoceramic head was 0.2mm3, and only one femoral stem
had aseptic loosening 2 months after operation.

3.2.4. Extremely High Hardness. Nanoceramic materials are
very hard, and their hardness is second only to diamond,
which is much higher than metal materials such as cobalt
chromium alloy and titanium alloy. Therefore, parts made of
nanoceramics are not easy to be scratched. It is a kind of brittle
material, but its tensile strength is still significantly lower than
that of nanoceramic material. The reported incidence of pros-
thesis fragmentation is 0.015%, and most reports suggest that
the incidence of nanoceramic lining is much higher than that

Table 2: Harris score before and after operation.

Project Preoperative After operation t P

Score 41:7 ± 10:8 92:2 ± 7:0 37.6 0.000

Table 1: Basic data of research object.

Project Data Diagnostic type Data

Gender (male/female) 15/13 Osteoarthritis 8

Age (years) 52.2 Dislocation of hip joint 4

BMI 24.7 Femoral head necrosis 9

Left/right hip 14/15 Ankylosing spondylitis 1
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of nanoceramic femoral head fragmentation [19]. Zirconia
nanoceramics have higher hardness and better toughness than
alumina, which can reduce the incidence of fragmentation of
nanoceramic parts.

3.2.5. Good Biocompatibility. The concentration of metal ions
in serum of patients with metal prosthesis increases after
replacement. The metal particles produced by metal metal
prosthesis are not only toxic to macrophages but also affect
the growth of osteoblasts. Metal prosthesis can also lead to
the hypersensitivity of human tissue to metal ions. Friedman
et al. pointed out that the principle to solve osteolysis around
the prosthesis is to reduce the wear particles around the pros-
thesis. Alumina nanoceramics reduce the biological reaction
caused by wear and prolong the service life of prosthesis.
Nanoceramics can work normally under humid conditions,
which overcomes the problem that metal prosthesis is easy
to release metal ions in the humid environment in the body.
Alumina nanoceramics are biologically inert materials with
stable chemical bonds, low histological reaction, and no corro-
sion. Nanoceramic particles also have less stimulation to the
tissue thanmetal particles. The particles produced during wear
are small, and the tissue reaction is small, so the nanoceramic
joint can effectively reduce osteolysis [20]. It was found that
the wear particles of alumina nanoceramics induced the pro-
duction of interleukin- (IL-) 6, tumor necrosis factor (TNF),
and granulocyte macrophage colony stimulating factor (GM-
GSF) lower than polyethylene wear particles. The average
diameter of alumina nanoceramics wear particles used in the
experiment was 94μm. Human peripheral blood monocytes
were used to establish the artificial joint model in vitro tomake
it closer to the actual situation in vivo. The results show that
alumina nanoceramic wear particles have lower bioactivity.

These improvements have improved the rupture strength of
the material, and each part has been subjected to failure test,
which is a standard that cannot be reached by early nanocera-
mic materials.

4. Experimental Results and Discussion

4.1. Effect of Operating Room Nursing Intervention
Combined with Nanoceramic Prosthesis on the
Rehabilitation of Total Hip Replacement

4.1.1. Technical Route. Multidisciplinary team usually refers
to the clinical treatment mode that experts from multiple dis-
ciplines form a relatively fixed expert group to put forward
diagnosis and treatment opinions through regular and local-
ized meetings for an organ or system disease. It is widely used
in many clinical fields. In this study, it refers to the establish-
ment of a team with researchers as the coordinator, including
surgeons, surgical nurses, anesthesiologists, rehabilitators,
psychological counselors, nutritionists, and nurses. Under
the coordination of caregivers (caregivers are educators of
patients’ disease related knowledge, transmitters of patients’
information, supervisors of patients’ compliance with medical
orders, and supporters of patients’ exercise and medication to
prevent DVT), intervention is implemented for elderly
patients after hip arthroplasty to effectively prevent DVT
[21], as shown in the technical roadmap in Figure 3.

4.1.2. Inclusion Criteria

(1) Age ≥ 60 years old

(2) There are fixed caregivers during the whole
hospitalization, and the education level of caregivers
is junior middle school or above
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Figure 2: Formation curve of AMC particles and liquid film layer.
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(3) After hip arthroplasty, they can accept intervention
measures with the help of caregivers

(4) No serious diseases such as cardiac and renal
dysfunction

(5) Clear consciousness without obvious impairment of
language and cognitive function

(6) Voluntary participation, informed consent, and
researchers

4.1.3. Exclusion Criteria

(1) Preoperative B-ultrasound examination of patients
with lower extremity deep venous thrombosis,
thrombophlebitis, or pulmonary embolism

(2) Abnormal local conditions of lower limbs (such as
dermatitis, gangrene, and recent skin
transplantation)

(3) Severe arteriosclerosis or other ischemic vascular
diseases and severe deformities of lower limbs

(4) Congestive cardiac failure and pulmonary edema

4.1.4. Exit Criteria

(1) The participants were unable to continue the study
due to the aggravation of their condition

(2) Patients asked to withdraw for various reasons
during the study

4.1.5. Sample Size Calculation. According to the comparison
formula of the mean of two samples (1),

x + að Þn = 〠
n

k=0

n
kð Þxkan−k: ð1Þ

According to the research results of literature, the differ-
ence of health belief score is 4.10, and the standard deviation
is 3.6. Finally, it is calculated that 49 patients in each group
need hip arthroplasty. Considering the 15% loss of follow-
up rate, about 55 samples are needed in each group, and
the final total sample size is 110 [22].

4.2. Effectiveness Analysis of Operating Room Nursing
Combined with Nanoceramic Prosthesis in Total
Hip Arthroplasty

4.2.1. General Information. The subjects of this study were
94 patients who underwent total hip arthroplasty in our hos-
pital from March 2017 to February 2019. According to the
application of nursing cooperation in the operating room,
48 patients in the observation group (after application:
March 2018 to February 2019) and 46 patients in the control
group (before application: March 2017 to February 2018)
were analyzed. There were 28 males and 20 females in the
observation group. The age range was 49-75 years, with an
average age of 61:18 ± 4:42 years. There were 29 males and
17 females in the control group. The age range was 48-76
years, with an average of 62:31 ± 4:29 years. The basic data
were comparable P > 0:05 [23].

Propose and establish the research problem

Consult literature

Design a caregiver collaborative multidisciplinary team intervention program

Expert consultation pre-experiment

Subjects were selected, baseline assessment, and randomized grouping

Caregiver coordinated
multidisciplinary team

intervention

The control group routine
health education

Improve intervention program

Figure 3: Technical roadmap.
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4.2.2. Method. Patients in the control group received routine
nursing during total hip arthroplasty. During the total hip
arthroplasty, the patients in the observation group received
nursing cooperation in the operating room. The specific
measures are as follows:

(1) Preoperative preparation: prepare the operating
room, and adjust the temperature and humidity to
the appropriate range after strict cleaning and disin-
fection. Check the surgical instruments and various
medical items, and check the operation performance
of relevant instruments. In the operation guidance,
nurses should care about the feelings of patients
and ask patients about their thoughts and attitudes
towards total hip arthroplasty. According to the
patients’ cognition of their own diseases and opera-
tions, appropriate publicity, and education methods
should be applied. Understand the causes of patients’
anxiety and tension, and conduct psychological
counseling. In order to reduce patients’ concern
about surgical risk, it is necessary to carry out surgi-
cal guidance in combination with successful treat-
ment medical records, improve patients’ self-
confidence, relax, and accept surgical treatment with
a peaceful attitude [24]

(2) Intraoperative nursing: combined with previous
experience, emergency treatment measures should
be prepared for common risk events during surgical
treatment. When the patient has elevated blood pres-
sure and accelerated heart rate, they need to be vigi-
lant, and the medical staff can respond quickly and
deal with it in time. During the operation, the prin-
ciple of sterility must be strictly followed. Disinfect
the skin of the operation field and prepare sterile
bandage and operation film. Nurses need to fully
master the operation process and actively assist and
cooperate with doctors. Deliver surgical instruments
timely, accurately, and stably according to the

operation process. According to the patient’s hip
injury, select the appropriate specification of pros-
thesis materials. Before installing the prosthesis, it
is necessary to prepare the femoral medullary cavity,
expand the medullary cavity, correct the osteotomy
surface, and reset the femoral head, and then, install
the prosthesis correctly after washing and drying
with normal saline. At the same time, keep the
surgical incision clean and drain and rinse [25]

(3) Postoperative care: during the postoperative care
period, sort out the surgical instruments and related
medical articles, and place them in the designated
position after checking them, to recycle the medical
waste. Strengthen the monitoring of signs, check
whether there is loosening and dislocation of artifi-
cial acetabulum, and ask the patient’s feelings. To
properly adjust the patient’s posture, we need to con-
sider the patient’s comfort and pay attention to pro-
tecting the patient’s surgical incision. In the hip bone
carina, axillary nerve, and other parts, protection
should be done to avoid skin damage. Under the
guidance and assistance of nursing staff, functional
rehabilitation training is carried out, such as hip lift-
ing and turning over

4.2.3. Results. The physical signs of the two groups before
and after nursing are shown in Table 3.

The nursing effects of the two groups are shown in
Table 4.

5. Conclusion

During the treatment of total hip arthroplasty, affected by a
variety of risk factors, the safety and effectiveness of the
operation are reduced, resulting in an unsatisfactory progno-
sis. The effective development of nursing work in the operat-
ing room can provide a good safety guarantee for surgical
treatment and postoperative rehabilitation. Strengthening
the nursing cooperation in the operating room can effec-
tively manage and control the whole process of surgical
treatment, more standardized, and refined implementation
of surgical operation, and reduce the occurrence of errors
and errors. In the preoperative nursing stage, medical
devices, instruments, and various items should be fully pre-
pared and in place. Respect the opinions and ideas of
patients, take into account the actual feelings of patients,
pay attention to their emotional state, and implement psy-
chological nursing intervention. Through psychological
nursing intervention, eliminate patients’ negative emotions,

Table 3: Physical signs of patients in the two groups before and after nursing.

Group Time SBP (mmHg) DBP (mmHg) HR (times/min)

Observation group (n = 48)
Before nursing 123:6 ± 7:9 79:1 ± 6:3 73:1 ± 4:6
After nursing 127:3 ± 9:4 83:5 ± 5:2 74:9 ± 3:7

Control group (n = 46)
Before nursing 124:2 ± 8:3 79:5 ± 5:9 73:5 ± 4:4
After nursing 35:4 ± 9:6∗ 89:7 ± 7:3∗# 84:6 ± 5:5∗#

Table 4: Nursing effect of two groups of patients.

Group Satisfaction
Postoperative
complications

Observation group
(n = 48) 46 (95.83) 1 (2.08)

Control group (n = 46) 35 (76.09) 8 (17.39)

χ2 7.686 4.713

P <0.05
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and guide patients to face treatment with a positive and
optimistic attitude. In intraoperative nursing, medical staff
need to divide their work reasonably and clarify their own
responsibilities. The results also showed that the Harris score
of hip joint and the satisfaction score of nursing service in
the dry group were significantly higher than those in the
routine group (P < 0:05); the incidence of postoperative
complications in the intervention group was significantly
lower than that in the routine group (P < 0:05). For common
risk events, emergency treatment preparations can be made
in advance, which can fully ensure the safety of surgery
and reduce the harm of risk events. At the same time, good
posture management, pain nursing, and complication
prevention can actively promote the postoperative rehabili-
tation of patients. In conclusion, the operating room nursing
in total hip arthroplasty combined with nanoceramic pros-
thesis has a positive impact on improving the safety of
surgical treatment and promoting the postoperative
rehabilitation of patients.
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The data used to support the findings of this study are avail-
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Based on the knowledge of the previous film, the CT scan was used to diagnose the disease of women and men after the diagnosis
of atherosclerosis by scanning the CT microscope. This article first examines the existing medical procedures in China,
highlighting the advantages and disadvantages of various systems in terms of usability and user experience. Combined with the
actual needs of hospitals, this paper developed a set of preoperative intelligent measurement system (MIPS) based on pattern
recognition for total skeletal joint replacement. It is beneficial for doctors to better observe the lesions of patients before
surgery and carry out necessary operations in the PATIENT DR film. In the process, the model is used to identify the patient,
and the patient is given a fake score based on the characteristics of the DR film. In nonsymptomatic patients, 13.5% had
muscle contraction > 50%, 2.0% had muscle contraction 70%, and the mean pelvic area was 23.48%. The left ventricular muscle
has a 45.0% contraction rate, the left ventricle has a 70% contraction, and the median contraction rate is 47.58%. The right
muscle, which is inserted between the right artery and the inner lymphatic artery, is the most common type of compression of
the right muscle, accounting for 59.26%. In terms of the mean muscle contraction rate on the right side, patients with DVT
with right muscles were higher than patients with DVT with left ventricles (48.54% to 22.29%, P < 0:001). The mean incidence
of left ventricular DVT patients was higher than that of right ventricular DVT patients (71.88% versus 45.83% P < 0:0011).

1. Introduction

At present, China has a certain theoretical basis for the study
of deep vein thrombosis after bone joint replacement and
some prevention systems, but most of them are clinical expe-
rience, and there is a lack of clinical application standards
based on evidence-based theory for the prevention of deep
vein thrombosis. Nursing managers and clinical nursing
workers in China are focusing on the appropriate prevention
measures and effects of DVT, but the viewpoints are outdated
and the content is relatively limited. More importantly, cur-
rent studies lack evidence-based prevention strategies and
cluster interventions for DVT, as well as simple, scientific,
and effective guiding prevention measures and standardized
standards in clinical work, which are not conducive to nursing
quality management and process monitoring. In 2008, the

American College of Chest Physicians (ACCP) has developed
the 8th edition of its clinical practice guidelines for antithrom-
botic therapy and thrombotic prophylaxis and issued the 9th
edition in 2012. Evidence-based nursing (EBN) is a nursing
concept, which is influenced by evidence-based medicine
(EBM), also known as evidence-based nursing. The core idea
of evidence-based nursing is to use the most reliable scientific
evidence to achieve the best nursing effect, which contains
three elements: first, use the most appropriate nursing
research evidence; second, the clinical experience and personal
skills of the nursing staff; and third, the patient’s actual situa-
tion, values, and subjective will. Combine these three elements
together to guide practical work. The implementation of nurs-
ing for patients should be patient-centered and should also be
combined with the personal experience and rich clinical skills
of nursing staff.
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2. Literature

Gitelzon et al. said that in recent years, with the rapid devel-
opment of expressways and railways, cars and electric vehi-
cles have increased dramatically, and people’s lifestyles
have changed. These factors lead to an increase in the inci-
dence of car accidents, joint injury and joint disease, and
the deterioration of patients’ joint function, leading to the
reduction of patients’ quality of life [1]. Is et al. said a study
shows that joint replacement is on the rise, increasing by 11
percent a year in Europe and the United States and in China,
too [2]. Ming et al. said that the patient’s damaged limb
joints cannot be repaired and replaced with prosthetic limbs,
which are usually made of artificial materials to replace the
damaged joints, so as to restore and improve the structure
and function of the affected joints [3]. At present, total skel-
etal joint replacement is effective and widely used. Lm et al.
said that artificial joint replacement has the advantages of
relieving pain, maintaining joint stability, improving joint
movement, and preventing shortened and deformed limbs
[4]. But artificial joint replacement is not perfect. Dozie
et al. said that in addition to the limitation of the stability
of the joint itself, venous thromboembolism (VTE) and
potentially more harmful secondary pulmonary embolism
(PTE) have been widely concerned with the widespread
development of such surgeries [5]. One study showed that
in patients undergoing joint replacement surgery without
effective anticoagulant therapy, many patients developed
thrombosis after surgery, and the incidence of deep vein
thrombosis reached 88,070. Even with effective interven-
tions, the incidence is high, with approximately 2% to 5%
of patients presenting with symptoms of VTE. In the United
States, approximately 300,000 people die from DVT each
year. Deep vein thrombosis kills about 300,000 people a year
in the United States. Zhang et al. said that DVT can cause
swelling, pain, and even necrosis of the affected limb, requir-
ing amputation in severe cases, significantly reducing the
ability to work and quality of life. More importantly, throm-
boembolism can be secondary to pulmonary embolism,
which can even lead to death due to the urgency and severity
of the disease [6]. Therefore, in the diagnosis, treatment and
nursing work of joint replacement, prevention, and effective
intervention should be strengthened. The patient underwent
bone joint replacement surgery and developed deep vein
thrombosis after surgery, mainly due to the slow blood flow
of the three elements of thrombosis (identified by Virchow
in 1856): the main causes of slow blood flow are the weaken-
ing of local venous return power caused by the lack of mus-
cle pump in the affected limbs and the weakening of
systemic venous return power caused by systemic cardiac
function. Popivanov et al. said that due to the need to use
anesthesia and sedative muscle relaxation drugs during the
operation of the patient, at the same time, the postoperative
limb needs a longer time to brake, which better provide local
stability for fracture healing, resulting in temporary partial
or complete loss of muscle pump function, and local venous
return power weakened and slowed down [7]. When the
patient’s systemic blood flow slowed down and local affected
limb blood flow slowed down, local tissues appeared meta-

bolic waste retention, different degrees of tissue hypoxia,
and some cell metabolism abnormalities. This can not only
lead to decreased fibrinolytic activity and local thrombin
aggregation but also lead to varying degrees of vascular
endothelial damage, thereby promoting local venous throm-
bosis. Damage to the blood vessel wall: the normal lining of
blood vessels is a barrier to platelet aggregation. Endothelial
cells produce prostaglandins, a hormone that dilates blood
vessels. In the process of artificial bone arthroplasty,
although the adjacent blood vessels are rarely directly dam-
aged, they can still be indirectly damaged. The main possi-
bilities are as follows: indirect injury of bone cement
during surgery, thermal injury, infection, and chemical
injury. Gitelzon et al. said that the thermal effect of cement
can cause blood vessel damage and exogenous clotting when
it is filled with cement [1]. In addition, the above mentioned
local tissue metabolic waste retention of different degrees of
hypoxia and abnormal cell metabolism caused by local and
systemic slow blood flow of the affected limb can also lead
to intima vein injury. Hypercoagulable state: increased clotting
factors can increase blood viscosity. For patients undergoing
artificial bone arthroplasty, stimulating cytokines released by
local injury and systemic stress response can lead to increased
clotting factors, inactivation of fibrinolytic system, and throm-
bosis. In the process of coagulation fibrinolysis and thrombo-
sis, D dimer changes and can reflect fibrinolysis activity, so
DD can be used as a test indicator for diagnosis and monitor-
ing of thrombosis. Yadavalli et al. said that there are many fac-
tors that can affect the formation of blood clots during bone
arthroplasty [8]. These factors include reduced preoperative
activity, immobilization, prolonged postoperative bed rest,
and the administration of a tourniquet, which may slow
venous return. Stress response surgical trauma, thermal injury
of local tissue caused by bone cement, and mannitol used to
relieve postoperative soft tissue swelling can cause intima
injury. At last, perioperative blood loss, fasting, and abstaining
from drinkingmay result in blood concentration and hyperco-
agulability due to volume factors. Therefore, skeletal joint
replacement is a high-risk disease for DVT. Salahuddin and
Armstrong said that risk factors for DVT include advanced
age, bed rest after trauma, anesthesia, foreign body implanta-
tion, and a history of blood clots [9]. In patients with deep vein
thrombosis, there are many clinical symptoms. For example,
lower limbs can appear pain swelling, skin pigmentation, skin
sclerosis, venous ulcer, and so on. Patients even lose the labor
force, increasing the pain and economic burden of patients.
Therefore, the focus of DVT treatment is prevention. We
should do a good job in the assessment of high-risk factors
and actively take scientific and reasonable treatment and nurs-
ing methods for effective preventive intervention. See Figure 1.

3. Method

The UI is also known as the user interface, which is between
the system and the user, which knows the internal informa-
tion and allows people to take the form of the user interface
and interact between the user and the device. The related
software designed for mutual interaction and communica-
tion enables users to operate the hardware conveniently
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and effectively to achieve two-way interaction and complete
the desired work. This will make it easier for users to com-
plete the hardware and successfully complete the interface
and on-demand tasks. The user interface is broadly defined,
including human-computer interaction and graphical user
interface. The user interface exists in the field of human
and mechanical information exchange [10]. In the long his-
tory of interface design and software development, he has
been called an artist who does not pay attention to the work
of interface design and insults people. In fact, the design of
the software interface is similar to the standard design of
commercial products, which is the key to purchasing. Inter-
face design is not an easy artwork, it needs to locate the use
of the user environment and design for the end user. There-
fore, the design of the interface should be combined with
user research, which is the process of creating a visual expe-
rience for end users [11]. Critically speaking, the interface
can be divided into two levels: cognitive (visual, visual, and
auditory) and cognitive. The user interface design is an
important part of the test equipment [12, 13]. Interface
design is a complex task that involves many disciplines such
as thinking, reasoning, and speaking, in which everyone
plays an important role. The three principles of user inter-
face design are as follows: put the interface under the control
of the user; reduce the memory burden of users; keep the
interface consistent. Image translation is one of the simplest
geometric transformations. Image translation means that all
points in the image are blown horizontally and vertically
according to the specified translation amount. Let ðx0, y0Þ
be a point on the original image, the horizontal translation
of the image is tx, and the vertical translation is ty; then,
the coordinates of the point ðx0, y0Þ after the translation will
become ðx1, y1Þ. Obviously, the relationship between ðx0, y0Þ
and ðx1, y1Þ is shown in

x1 = x0 + tx,
y1 = y0 + ty:

(
ð1Þ

The matrix representation is shown in
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The inverse of the matrix can be obtained as shown in

x0

y0
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It is shown in

x0 = x1 − tx,
y0 = y1 − ty:

(
ð4Þ

In this way, every point on the translated image can be
found in the original image. For example, for the pixel (0,
0) in the new graph, substitute into the above equations,
and the corresponding pixel ð−tx,−tyÞ in the original graph
can be obtained. If tx or ty is greater than 0, then ð−tx,−tyÞ
is not in the original image. For points that are not in the
original image, you can simply set the pixel value to 0 or
255 (black or white for grayscale images). Similarly, if some-
thing is not in the original image, it means that something in
the original image has been removed from the display area.
If you do not want to lose part of the removed image, you
can enlarge the width by jtxj and height of the newly gener-
ated image by jtyj. Changing the image mirror is divided into
two types: one is horizontal glass and the other is vertical
glass. The operation of the horizontal mirror of the image
is to replace the left and right half of the image with the ver-
tical line of the image. Vertical mirror work is the shape of
the upper half and half of the image, with the horizontal axis
of the image being the center of the mirror. Set the height of
the image as height and width as width. After horizontal
mirroring, the coordinates of ðx0, y0Þ in the original image
will change to ðWidth‐x0, y0g, and the matrix expression is
shown in
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Figure 1: CT application of microscope scanning in diagnosis of iliac-femoral vein thrombosis after hip replacement.
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The expression of inverse operation matrix is shown in

x0
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1
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−1 0 Width
0 1 0
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It is shown in

x0 =Width − x1,
y0 = y1:

(
ð7Þ

Similarly, the coordinate of ðx0, y0Þ will change to ðx0,
Height‐y0Þ after vertical mirror image, and its matrix expres-
sion is shown in

x1

y1

1

2
664

3
775 =

1 0 0
0 ‐1 Height
0 0 1

2
664

3
775

x0

y0

1

2
664

3
775: ð8Þ

The expression of inverse operation matrix is shown in
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It is shown in

x0 = x1,
y0 = Height − y1:

(
ð10Þ

According to the above transformation formula, image
horizontal and vertical mirror operation can be very simple.
The following is the procedure flow chart of mirror opera-
tion, as shown in Figure 2:

The requirements of medical image processing system
are analyzed, and the software development tools and devel-
opment environment are introduced. Then, the whole frame
of image processing is designed according to the functional
requirements, and the function of each module in the frame
is simply introduced. Then, according to the framework
structure, the design of software is carried out. First, the user
interface is designed according to the system framework.
Then, according to the functions involved in the interface,
the basic functional principles and program design ideas
are described [14]. It focuses on the application and realiza-
tion of image segmentation and pattern recognition in this
software, which can be used as an auxiliary tool for doctor
diagnosis.

4. Experiments and Analysis

Among the 90 patients under investigation, all of them com-
pleted the treatment without quitting during the course of
treatment (the hospital stay of patients undergoing bone

joint replacement is generally about 2 weeks, which is short
and patients have good compliance) [15, 16]. There were 27
males and 63 females, with an average age of 20-883 years,
with an average age of 52:45 ± 12:39. There are 32 patients
with fractures in the neck, 51 patients with gynecological
necrosis and osteoarthritis, and 7 patients with osteoarthritis
of the bones and spine. There was no significant difference in
the sex, age, and disease history of the patients (P > 0:05), as
shown in Table 1:

At the end of the experiment, the number of patients
with deep atherosclerosis in both groups was low. Diagnosis
of atherosclerosis was confirmed by color Doppler ultra-
sound and was the rate of venous thrombosis in both groups.
The control group had 6 patients, the incidence was
13.33070, and the intervention group had 0 patients, with a
difference between the two groups (P = 0:034). The probabil-
ity of intervention in the signature group (+) was 28.89%,
and the difference was significant compared to the control
group (X2 = 4:630, P = 0:031). The Neuhof mark (+) inci-
dence in the intervention group was 22.220%, and the statis-
tical difference was significant compared to the control
group (X2 = 5:954, P = 0:015). The incidence of both the
human mark (+) and the Neuhof mark (+) in the affected
group was lower than that in the control group, with a sig-
nificant difference (P < 0:05) as shown in Table 2.

The body surface temperature of 5 cm above the ankle of
the two groups was measured and compared. It was found
that there was no difference in the body surface temperature
of the two groups before surgery, and the body surface tem-
perature showed an upward trend after surgery and gener-
ally decreased gradually on the 7th day after surgery [17,
18]. On days 2, 3, 4, and 7 after surgery, the feet in the
affected group had a body height of more than 5 cm lower
than that of the body temperature control group (P < 0:05
). On day 1, one day after surgery, 5 days after surgery, on
day 6, day 8, and one day after surgery, the body tempera-
ture was 5 cm higher than the ankles of both groups
(P > 0:05), as shown in Table 3.

The temperature changes of the two groups of patients
were depicted by drawing, and it was intuitively found that
the temperature of 5 cm above the ankle in both groups
increased after surgery. The peak value was reached on the
fourth day and then decreased, and the decline rate was con-
sistent from the eighth day. The changes of body tempera-
ture at 5 cm above the ankle in the two groups showed that
in the early postoperative period, the body temperature at
5 cm above the ankle in the intervention group was lower
than that in the control group (P < 0:05), as shown in
Figure 3.

The peak velocity and average velocity of femoral vein
were detected before surgery and the 1st and 7th day after
surgery for statistical analysis. The results showed that there
was no significant change between the two groups before
surgery, and there was no statistical difference (P > 0:05).
One day after the first surgery, the control group was lower
than the surgery, the response group was higher than the
surgery, and the highest of the two groups was significantly
higher (P > 0:05). But no difference was found in mean
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speed (P > 0:05) [19]. On the 7th day after the surgery, the
peak and moderate flow rates of the two groups were higher
than before the surgery, and the increase was more pro-
nounced in the affected group. The differences between the
two groups were significant (P < 0:05), as shown in Table 4.

Virchow proposed that the conditions of venous throm-
bosis need three factors: slow blood flow, damage to the vas-
cular wall, and high blood coagulation state. Venous
thrombosis requires a combination of at least two factors,

neither of which alone can lead to thrombosis, and either
of which can lead to thrombosis, especially slow blood flow
and hypercoagulability. Virchow’s theory has been clinically
verified for more than half a century and tested by a variety
of advanced technologies [20]. Many factors can lead to
venous thrombosis after trauma, including pathogenic
genes, hypercoagulability, cytokine interactions in inflam-
matory response, and immobilization [21]. At present, the
research on the causes of venous thrombosis after trauma

Program starts

Click file -> Open to open an image

Click "Geometric transform -> image
mirror -> horizontal mirror"

Click "Geometric transform -> image
mirror -> vertical mirror"

Operates on the left half of each row
of the image Operate on the top half of the image

Calculate the pointer to the i-th row,
the j-th pixel from the bottom

Calculates a pointer to the start of the
pixel in the i-th last row

Computes a pointer to the i-th last
row, the jth pixel from the last

computes a pointer to the start of the
pixel in row i

Backup a pixel Make a backup

Figure 2: Flowchart of image mirroring program.

Table 1: General patient information.

Project Control group (n = 45) Intervention group (n = 45) t/X2 P

Number of cases 45 (constituent ratio) 45 (constituent ratio)

Sex Male 13 (28.98%) 14 (32.33%) 0.053 0.818

Female 32 (71.11%) 31 (68.89%)

Education Junior high and below 31 (68.89%) 29 (64.44%) 0.200 0.655

Junior high and above 14 (31.11%) 16 (35.56%)

Replacement parts Left 18 (40.00%) 19 (42.22%) 0.118 0.943

Right 21 (46.67%) 21 (46.67%)

Two sides 6 (13.33%) 5 (11.11%)

Material type Biological type 24 (53.33%) 27 (60.00%) 0.407 0.523

Bone cement type 21 (46.67%) 18 (40.00%)

Hypertension 17 (37.78%) 15 (33.33%) 0.194 0.660

Diabetes 11 (24.44%) 10 (22.22%) 0.062 0.803

Varicosity 12 (26.67%) 10 (22.22%) 0.241 0.624

Age 6233 ± 6:58 61:12 ± 7:08 O.840∗ 0.403

BMI (kg/m2) 24:85 ± 3:08 24:35 ± 3:11 0.766∗ 0.446

Operation time (min) 125 ± 32:05 128:11 ± 30:18 -0.474∗ 0.637
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is not perfect, and active postoperative prevention is not
given, and the problem of venous thrombosis after joint
replacement is not sufficiently understood. Major orthopedic
surgery, femoral shaft fracture, femoral neck fracture, and
other operations, especially bone joint replacement, are
prone to thrombosis in lower limb veins due to the long
operation time and complicated operation process. During
surgery, the body tissue and blood vessels are pulled for a
long time, causing tissue damage and then activating the
endogenous and exogenous coagulation system [22, 23].
After the coagulation system is started, the coagulation fac-
tors in the blood increase, while the operation causes dam-
age to the intima of the blood vessel wall. Platelets attach
to the damaged blood vessel wall, release bioactive sub-
stances, and promote the formation of thrombosis. During
surgery, blood loss can lead to blood concentration, further
exacerbating hypercoagulability. Elderly patients often com-
bine with a variety of diseases, such as hyperlipidemia and
hypertension. These illnesses can make the body enter the
state of hypercoagulability. After surgery, the patient was
weak and needed to stay in bed for a long time to slow down
the venous return of the lower limbs. Therefore, more atten-
tion should be paid to the prevention of DVT in the elderly
who undergo bone marrow transplantation. Once the DVT
is established, the blood vessels can lead to loss of function,
which not only reduces the quality of life of the patient but
also worsens the patient, so prevention of DVT should be
mentioned. Caring for patients with evidence of drug abuse
refers to the process of planning the work of nursing staff
in a nursing home, carefully considering and combining
research findings with clinical and patient needs according
to their needs. Perform the procedures. Evidence-based
nursing practice has become a global consensus in nursing,
and any professional decision in practice should be based
on scientific evidence, not simply on experience. Bundles
of care refer to a collection of therapeutic and nursing inter-
ventions that are based on evidence. It is aimed at the impact
of many factors, difficult to solve the nursing problem. This
nursing intervention is supported by evidence-based theory
and was first proposed by the Institute for Healthcare
Improvement (IHI). Its purpose is to help medical staff to
provide better service, as far as possible to provide patients
with more perfect and optimized medical and nursing ser-
vices. This approach significantly reduces the incidence of
DVT by combining evidence-based and effective measures
for preventing DVT and maximizing the impact of these

measures. Cluster nursing requires nursing staff to con-
stantly sum up experience and lessons and grasp evidence-
based evidence when implementing intervention measures.
According to the original nursing evidence, give the best
nursing plan, and in the nursing process, constantly improve
the nursing basis and nursing plan. For patients with deep
vein thrombosis, the main local symptoms are limb pain,
heavy feeling of limbs, limb swelling, and tenderness (+).
Sometimes, it can be accompanied by systemic symptoms,
such as increased body temperature and accelerated heart
rate; common signs are lower limb edema, skin pigmenta-
tion, ulcer, and other signs in severe cases. The larger and
the lower limb thrombus, the more blocked blood flow, the
slower the reflux, and the larger the swelling range. The fas-
ter the clot forms, the more pain the patient feels [24]. Distal
venous thrombosis is slow, insidious, and usually unde-
tected, with only mild pain in some patients. Or only the
knee below the slight swelling of the limb, the disease further
development, can appear Homan sign and Neuhof sign pos-
itive. Proximal venous thrombosis is rapid, the onset of
acute, can quickly appear lower limb pain, accompanied by
high fever and other systemic symptoms, and due to blood
reflux disorder, can lead to obvious swelling of the lower
limb, the affected side of the skin, subcutaneous weakness
and subcutaneous venous expansion. Some blood vessels in
the process of thrombosis, because thrombosis stimulates
the blood vessel wall, can cause vascular spasm, aggravating
the obstruction of blood return of patients with limb ische-
mia, severe pain, pale limbs, and other symptoms [25]. In
clinical work, we found that most patients with venous
thrombosis did not have typical symptoms, and the more
common symptoms were limb swelling, increased skin tem-
perature, and lower limb pain. Therefore, it is necessary to
strengthen the comparison of lower limb swelling degree,
temperature, and skin color to improve the early diagnosis
rate. In this study, there were 6 cases of thrombosis in the
red control group and no cases of thrombosis in the inter-
vention group, and the difference between the two groups
was statistically significant. Evidence-based cluster nursing
intervention can effectively reduce lower extremity deep vein
thrombosis after bone joint replacement. The main symp-
toms of venous thrombosis are local and systemic reactions.
Iliac vein, femoral vein, and popliteal vein thrombosis often
caused varying degrees of pain, swelling, and heaviness in
the affected limbs. Sometimes, it can be accompanied by sys-
temic symptoms, such as increased body temperature and
accelerated heart rate; common signs are lower limb edema,
skin pigmentation ulcer, and other signs in severe cases.
Clinical common thrombosis is mostly a small range of
thrombosis, thrombosis of small venous plexus generally
has a small embolization range, the systemic reaction is rel-
atively mild, generally only showing mild pain, and mild
swelling of the side of the limb skin temperature slightly
increased. This study showed that the postoperative surface
temperature of the affected limbs showed an upward trend
and generally decreased gradually on the 7th day after sur-
gery. The body surface temperature of 5 cm limb above the
ankle in the intervention group was significantly lower than
that in the control group on the 2nd, 3rd, 4th, and 7th day

Table 2: Comparison of venous thrombosis and Homan sign (+)
and Neuhof sign (+) between the two groups.

Group n
Homan
sign (+)

Neuhof
sign (+)

Deep vein thrombosis of
the lower extremity (%)

Control
group

45 23 21 6 (13.33%)

Intervention
group

45 13 10 0 (0.00%)

X2 4.630 5.945 4.460

P 0.031a 0.015a 0.034b
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after surgery (P < 0:05). The body temperature is 0 cm below
the skeleton and 15 cm above the skeleton and is lower than
that of the control group on the 1st, 2nd, 3rd, and 4th day
after surgery. In this study, it was confirmed that evidence-
based cluster nursing intervention could reduce the skin
temperature of 5 cm above the ankle, 10 cm below the skel-
eton, and 15 cm above the skeleton of the affected limb 1–4
days after surgery. After surgery, due to postoperative bed
rest, slow venous reflux, and other factors, mild swelling
around the incision after surgery can be caused, which is
mostly normal. If the patient develops edema of the limb
and progresses from the distal to the proximal end of the
limb, it is usually caused by venous stasis. When a thrombus

forms in the venous tube, blood return is slowed and the dis-
tal venous return is blocked, causing the distal venous pres-
sure to rise. Capillary filter pressure increased, coupled with
anoxia and capillary permeability, and increased limb swell-
ing. In venous thrombosis, the arteries spasm and lymphatic
return is blocked, causing swelling of the limb in the affected
area. Femoral vein thrombosis, resulting in blocked blood
flow in the lower limb, blocked capillary flow, and tissue
fluid cannot smoothly enter the vein, resulting in swelling
of the knee or lower thigh limb. The results of this study
showed that cluster nursing intervention could significantly
reduce the limb circumference of 15 cm on the affected side
of the body bones on the 3rd, 4th, and 5th day after surgery,

Table 3: Comparison of the temperature of 5 cm upper ankle limb between the two groups (x ± s, °C).

Group n Preoperative Postoperative day 1 Postoperative day 2 Postoperative day 3 Postoperative day 4

Control group 45 33:49 ± 1:49 33:95 ± 0:82 35:85 ± 1:02 35:48 ± 0:55 35:39 ± 0:75
Intervention group 45 33:46 ± 1:56 33:65 ± 1:01 34:94 ± 0:57 34:70 ± 0:88 34:99 ± 0:96
t 0.093 1.547 5.224 5.042 2.203

P 0.926 0.125 0.000 0.000 0.030
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Figure 3: Comparison of temperature of 5 cm upper ankle limb between the two groups.

Table 4: Comparison of peak and average velocity of femoral vein between two groups.

Group n
Preoperative Postoperative day 1 Postoperative day 7

Peak systolic
velocity

Mean flow
rate

Peak systolic
velocity

Mean flow
rate

Peak systolic
velocity

Mean flow
rate

Control group 45 17:01 ± 2:78 12:01 ± 3:03 16:32 ± 3:15 11:86 ± 3:71 20:01 ± 3:57 13:91 ± 3:26
Intervention
group

45 16:78 ± 3:47 11:68 ± 3:01 17:89 ± 4:01 12:01 ± 4:15 25:10 ± 4:79 15:75 ± 3:02

t 0.347 0.518 -2.065 -0.181 -5.716 -2.778

P 0.729 0.606 0.042 0.857 0.000 0.007
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but there was no significant difference in the limb circumfer-
ence of 5 cm on the ankle [26, 27]. Evidence-based cluster
nursing interventions can reduce limb swelling. After
thrombosis of the muscle vein of the calf, certain physical
stimulation can cause pain, especially in dorsiflexion of the
ankle joint, the pain is more obvious, and this phenomenon
is called Homan sign (+). If the patient has pain when press-
ing on the fat intestinal muscle, this is called Neuhof sign
(+). The main mechanism is that the soleus muscle and fat
intestine muscle are passively elongated at the dorsiflexion
position of the ankle joint, which stimulates the diseased
veins and causes limb pain. When distal deep vein thrombo-
sis occurs in lower limbs, Homan sign and Neuhof sign can
show positive signs, so Homan sign and Neuhof sign can be
used as the examination to judge whether there is distal vein
thrombosis. The results of this study show that compared to
the control group, the positive characteristics of Homan and
Neuhof in the group were slightly affected, with significant
differences between the two groups. Evidence has shown
that DVT can reduce the risk of a combination of surveil-
lance services.

5. Conclusion

Iliac vein compression syndrome (IVCS) is also known as
May-Thurner syndrome or Cockett syndrome. It refers to
long-term compression of the right iliac artery in the ante-
rior left iliac vein (LIV) of the lumbar spine with symptoms
of deep iliac vein thrombosis (DVT) or venous hypertension
such as swollen varicose veins in the left leg. It is associated
with symptoms of atherosclerosis, such as deep atherosclero-
sis (DVT) or atherosclerosis in the left leg. Because of this
relationship, many people have varying degrees of muscle
contraction on the left side of the CT, but there are no signs
of deep atherosclerosis or high blood pressure on the left
side. Left lean muscle compression during CT scan is not
the same as general lean muscle compression disease. Diag-
nosing the syndrome of atherosclerosis requires three com-
ponents. First, the left ventricle is compressed by the right
artery. Second, the angiography of the arteries shows that
the air sac is thin and narrow and that a large artery can
be seen in the abdominal cavity. Third, there is clinical evi-
dence of deep atherosclerosis or intravenous hypertension,
such as atherosclerosis or lower limb inflammation. Fourth,
treatment occurs at the lower extremities of the arteries, such
as at the lower extremities or at the lower extremities, or at
the lower right atrium. Complications of pulmonary embo-
lism are very rare. Foreign data has now been reported in
right-hand muscle contractions. Fretz reported abnormal
contractions of the right muscle due to a split in the pan-
creas, resulting in a narrowing of the inferior vena cava
through most of the pelvic floor muscles and the right artery.
Abboud and Burkespierre reported narrowing of the right
artery from the right artery due to differences in the veins
on the left. All of the above 3 conditions for right-hand mus-
cle contraction have vascular changes. Molloy reports data
on right-sided muscle contraction syndrome, in which the
right muscle is compressed by the right internal artery, but
the lower extremity and CT images are missing. The study

reported that right-sided vascular compression syndrome
was reported without modifying the blood vessels and that
the patient’s treatment of low blood pressure (e.g., lower
limb arteries) was suggested. Lower venous arteries indicate
severe pain in the arteries and many arteries in the abdomen.
CT scan shows that the right atrium is constricted by the
right artery. Some studies have shown that compression of
the coronary artery disease and deep vein congestion of the
lower left leg are more common in women. Malignant neo-
plasms are more common in men. This is because in the
development of lumbar spine in women, the lumbar spine
rises forward, increasing the risk of muscle spasms on the
left side. This is because in the development of lumbar spine
in women, the lumbar spine rises forward, increasing the
risk of muscle spasms on the left side. During the three
months, lumbar spine disease also increases, so the contrac-
tion of the left intestinal muscle becomes more pronounced
in the third trimester and after childbirth, which increases
the risk of DUT in the lower left. In this study, men had
more muscle contraction on the right side than women,
and women had more muscle contraction on the left than
men. The number of female patients with left ventricular
compression is >50% higher than in men. These are anatom-
ical features that describe the different sexes in the DUT that
occur on the right and left.

Data Availability
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In order to explore the effect of comfort care on patients with advanced malignant tumors assisted by bioceramics, 82 patients with
advanced malignant tumors admitted to a cancer hospital were selected as the research object control group: 26 males and 15
females and the observation group: 25 males and 16 females. The control group was given routine care, and the observation
group was given comfort care on the basis of the control group. The quality of life (QLQ-C30 functional scale) and nursing
satisfaction before and after nursing were compared between the two groups. The results of the study indicate that after care, the
physical, role, emotional, cognitive, social, general health, and symptom scores of the observation group were significantly
higher than those of the control group, the nursing satisfaction degree of the observation group was 97.56%, which was
significantly higher than that of the control group of 82.93%, and the difference was statistically significant (P < 0:05).
Comfortable care has a definite effect on the care of patients with advanced malignant tumors; it can improve the overall
comfort and satisfaction of patients, effectively reduce adverse events, and improve the quality of life of patients.

1. Introduction

The body function of patients with advanced malignant
tumors is reduced, there are more psychological problems,
and the quality of life is significantly reduced; at the same
time, the family members of the patients were also affected,
and their psychological status was deviated. Therefore, effec-
tive interventions for patients and their families can help
them alleviate bad psychology and improve the quality of life
[1]. Comfort care was first proposed in the 1960s; studies
believe that applying it to patients with advanced malignant
tumors can play an important role, reflecting the value of his
life. Advanced tumors mainly refer to the failure of cancer
detection and treatment; once discovered, it is already at
an advanced stage, which increases the difficulty of disease
treatment. Pain is the most common subjective symptom
in patients with advanced cancer, the probability of occur-
rence is as high as 70%; if timely and effective treatment is
not available, it will reduce the quality of life of patients
and increase the psychological pressure of patients [2, 3].
With the development of medical care reform, humanized
nursing is applied to the treatment of advanced tumors, pro-

vides patients with personalized and creative care, solves the
pain on the patient’s body, and improves the patient’s confi-
dence in disease treatment [4].

Malignant tumors seriously affect the life and health of
patients; at present, the clinical treatment of this malignant
tumor is to first perform surgical treatment on the patient,
complete removal of tumor tissue. And adjuvant chemother-
apy and radiation therapy after surgery prevent the residue
and metastasis of tumor cells, but the side effects of chemo-
therapy and radiotherapy are great [5]. For bone tumors,
clinical treatment can also cause irreparable bone defects
[6]. Therefore, the construction of selenium-doped potas-
sium sodium niobate bioceramics is used to achieve bone
defect filling and use the piezoelectric properties of the
ceramic sheet and the released Se element to achieve an effec-
tive combination of electrotherapy and drug therapy to
achieve the purpose of anticancer. For malignant tumors,
construction of selenium-doped potassium sodium niobate
ceramics, utilizing the photocatalytic performance of ceramic
powder and the released Se element, can realize the effective
combination of photodynamic therapy and drug therapy to
achieve the purpose of anticancer. During the nursing of
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patients with advanced malignant tumors assisted by bio-
ceramics, the principle should be to reduce the pain of
patients and improve their quality of life. Traditional nursing
methods cannot meet the care needs of patients. Th et al.
investigated the prognosis of patients with stage I and stage
II OSCC, especially the impact of biopsy and operation inter-
vals; research has shown that preoperative interventions for
patients with oral malignancies such as tooth extraction, inci-
sion, and curettage may be related to poor prognosis.
Although biopsy is another preoperative intervention, its
impact on the prognosis of patients with oral squamous cell
carcinoma (OSCC) is unclear [7].

On the basis of this research, we observe the evalua-
tion of the effect of comfortable nursing on the nursing
of patients with advanced malignant tumors assisted by
bioceramics. 82 patients with advanced malignant tumors
were selected as the research objects. Using a random
number table method, they were divided into the control
group and observation group with 41 cases each. The con-
trol group was given routine care, and the observation
group was given comfort care on the basis of the control
group. The quality of life and nursing satisfaction of the
two groups before and after nursing were compared. The
physical, role, mood, cognition, social, general health,
and symptom scores of the observation group were signif-
icantly higher than those of the control group. Using com-
fortable care on the basis of routine care can improve the
quality of life of patients with advanced malignant tumors
and improve nursing satisfaction.

2. Research Methods

2.1. General Information. 82 patients with advanced malig-
nant tumors admitted to a cancer hospital were selected as
the research objects; all met the relevant standards in
“Malignant Tumor Interventional Therapy” and signed an
informed consent form. Using a random number table
method, they were divided into the control group and obser-
vation group with 41 cases each. Control group: 26 males
and 15 females; age 25-67 years old, average 45:7 ± 0:8 years
old. The course of illness is 2-7 years, with an average of
4:9 ± 0:6 years; disease types: 14 cases of gastric cancer, 12
cases of esophageal cancer, 8 cases of liver cancer, 6 cases
of cervical cancer, and 1 case of lung cancer. Observation
group: 25 males and 16 females; age 25~68 years old, average
45:8 ± 0:9 years old. The course of the disease is 3~ 7 years,
with an average of 4:8 ± 0:5 years; disease types: 13 cases of
gastric cancer, 10 cases of esophageal cancer, 9 cases of liver
cancer, 6 cases of cervical cancer, and 3 cases of lung cancer.
There was no statistically significant difference between the
two groups of general information (P > 0:05), and they were
comparable.

2.2. Method. The control group was given routine care: ①
provide patients with a quiet and comfortable ward environ-
ment; ensure fresh air, suitable temperature, and humidity;
and disinfect the ward on time every day and dry the bed-
ding to prevent pressure sores. ② In view of the digestive
tract reactions that are prone to chemotherapy, 30 minutes

before chemotherapy, give antiemetic drugs and sedatives
as prescribed by the doctor. ③ For patients with mild pain,
use cold compresses, physical therapy, and distraction to
relieve pain. For patients with moderate to severe pain, use
analgesics as directed by your doctor. The observation group
was given comfort care on the basis of the control group: ①
layout+ward environment according to patients’ interests
and hobbies, place green potted plants indoors and avoid
noise during the nursing process and keep a quiet ward envi-
ronment; ② pay attention to the psychological changes of
patients, when communicating, think about the problem
more from the perspective of the patient, pay attention to
the use of communication skills, pour in your own emotions
and establish a friendly nurse-patient relationship, gain the
trust of patients, reduce their psychological pressure, and
improve their confidence in treatment; ③ formulate an
appropriate diet plan for the patient, focusing on digestible
foods with high vitamin content, it is forbidden to eat too
sweet and greasy food; instruct patients to drink plenty of
water to promote the excretion of metabolites, and prevent
constipation; ④ make appropriate exercise programs based
on the patient’s situation, such as walking, Tai Chi, jogging,
etc., the first exercise time is 10~15min, then gradually
increased to 30min, 2~ 3 times a week; ⑤ for patients with
bone marrow suppression caused by chemotherapy, urge
patients to pay attention to oral hygiene and maintain
indoor ventilation, wear a mask when going out, and strictly
restrict people entering and leaving the ward to prevent
cross-infection.

2.3. Observation Indicators. The QLQ-C30 functional scale
was used to assess the quality of life of the two groups of
patients, including physical function, role function, emo-
tional function, cognitive function, the seven dimensions of
social function, general health, and symptoms, the full score
is 100 points, the higher the score, the better the quality of
life. A self-made questionnaire was used to calculate the
nursing satisfaction of the two groups, the total score is
100 points, >90 points to satisfaction, 60 to 90 points to
basic satisfaction, and <60 is divided into dissatisfaction:
satisfaction = ðsatisfied + basic satisfactionÞ number of cases/
total number of cases × 100%.

2.4. Potassium Sodium Niobate Bioceramics. Potassium
sodium niobate piezoelectric ceramics have piezoelectric
properties similar to those of natural bone tissue; the chem-
ical elements contained in KNN are potassium, sodium, oxy-
gen, and niobium; among them, potassium, sodium, and
oxygen are all chemical elements required by the human
body: niobium has also been proven to have a bone-
promoting effect, and its biological safety has also been rec-
ognized. The biocompatibility of potassium sodium niobate
piezoelectric ceramics has been confirmed, and its piezoelec-
tric properties are used in antitumor research. At the same
time, bioceramics have good photosensitivity; its photosensi-
tivity can also be used for antitumor research. Under visible
light, the conduction band and valence band of KNN photo-
sensitive ceramics will generate photo-induced electrons and
positively-charged photo-induced holes, respectively, cause a
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in the solution and generate reactive oxygen species. There-
fore, the use of bioceramics as a photocatalyst to achieve
photodynamic therapy of cells has become a means of
advanced malignant tumors.

2.5. Statistical Methods. Use SPSS 18.0 statistical software to
process the data, and the measurement data is represented
by (�x ± s); t-test was used for comparison, x2 test was used
for count data, and P < 0:05 was considered statistically
significant.

3. Result Analysis

3.1. Comparison of Serum Tumor Standard Levels between
the Two Groups. The serum levels of tumor markers such
as CA-125, Cyfra21-1, and NSE in the observation group
were significantly lower than those in the control group,
and the difference was statistically significant (P < 0:05,
Table 1).

3.2. Comparison of Quality of Life before and after Nursing
between the Two Groups. Before care, two groups of physical
function, role function, emotional function, cognitive func-
tion, social function, general health, there was no statistically
significant difference in symptom scores (P > 0:05). After
nursing, the observation group’s body, role, emotion, cogni-
tion, the social, general health status, and symptom scores
were significantly higher than those of the control group;
the difference was statistically significant (P < 0:05), see
Table 2.

3.3. Comparison of Nursing Satisfaction between the Two
Groups. The nursing satisfaction degree of the observation
group was 97.56%, which was significantly higher than that
of the control group of 82.93%, and the difference was statis-
tically significant (P < 0:05), see Table 3.

According to statistics, the treatment compliance of
patients in the observation group after nursing was 84.8%,
significantly higher than the 65.2% of the control group,
and the treatment compliance of the two groups of patients
after nursing was statistically different (P < 0:05). Compar-
ing the pain relief of the two groups of patients, the pain
relief effectiveness of the observation group was higher than
that of the control group, and the difference was statistically
different (P < 0:05), see Figure 1.

4. Discussion

Comfortable care is the most pleasant state for patients to
obtain physical, psychological, and social functions during

treatment, in order to achieve the above goals, an effective,
holistic, creative, and personalized nursing model should
be established in clinic and meet the needs of patients to
the greatest extent and from multiple angles [8, 9]. For
patients with malignant tumors receiving chemotherapy
and radiotherapy, comfortable care mode mainly includes
basic comfort care, pain care, clinical symptom care, psycho-
social care, and adverse reaction care, it can significantly
improve the clinical treatment effect, improve the quality
of life of patients, and relieve symptoms; it can also reduce
the adverse reactions of radiotherapy and chemotherapy
and improve patient tolerance, ensuring the smooth prog-
ress of clinical treatment [10–12].

At present, with the continuous increase in the incidence
of various malignant tumors, cancer pain has become a
problem that medical staff cannot ignore. Pain not only
affects the patient’s body but also puts a huge shackle on
the patient’s psychology. This requires that the implementa-
tion of pain care for patients should start from the “physical,
psychological, and social spirit” at the same time to carry out
the “trinity” holistic care; this is a challenge to the current
role change of medical staff and the level of care [13]. In
order to effectively improve the nursing staff’s pain nursing
service skills, the hospital should regularly arrange nursing
staff to participate in pain management lectures, strengthen
the pain management awareness of medical staff by organiz-
ing various channels such as “teaching, further training, and
going out to study” and accurately grasp the assessment
method of cancer pain; on the basis of continuous and accu-
rate pain assessment, we strictly abide by the three-step anal-
gesic principle formulated by the WHO and implement
corresponding pain care measures [14]. For patients with
advanced malignant tumors, comprehensive nursing inter-
vention can play a good role in pain control; nursing staff
should not only pay attention to the patient’s symptoms
and pain, through correct assessment and scientific pain
management, at the same time, patients should be given a
clean and quiet ward, by strengthening psychological
counseling to meet the needs of patients as much as possible,
so that patients can maintain a positive attitude to face the
disease, so as to effectively alleviate the pain of patients
and improve their compliance with treatment, in order to
ensure the quality of life in the late stage, so that patients
can spend this time comfortably and peacefully [15–17].

Patients with advanced malignant tumors have a short
survival time, affected by the disease, patients and their fam-
ilies are under great psychological pressure, and most
patients have severe cancer pain, and their quality of life is
significantly reduced. We apply comfort care interventions
to the treatment of patients with malignant tumors; the

Table 1: Comparison of serum tumor marker levels between the two groups of patients (�x ± s).

Tumor markers
Observation group (n = 913) Control group (n = 710)

Before care After care Before care After care

CA-125 87:91 ± 4:54 43:66 ± 2:12 29:11 ± 3:56 67:15 ± 2:83
Cyfra21-1 5:92 ± 0:48 2:05 ± 0:21 6:26 ± 0:53 3:87 ± 0:24
NSE 37:92 ± 2:05 17:41 ± 1:93 38:46 ± 2:41 23:63 ± 1:88

3Scanning



RE
TR
AC
TE
D

results showed that the general nursing group performed
basic general nursing, and the comfort care group gives
comfort care [18]. The results show that the satisfaction
of nursing care for advanced malignant tumors in the
comfort nursing group was higher than that in the general
nursing group, P < 0:05. Before the intervention, the phys-
ical health, mental health, social function, and overall
quality of life of the two groups were similar, P > 0:05.
After the intervention, the physical health, mental health,
social function, and overall quality of life of the comfortable
nursing group were better than those of the ordinary nursing

group, P < 0:05. The comfort care group nursing operation
comfort, speech comfort, and the comfort of the ward envi-
ronment are 97:40 ± 4:57 points, 96:61 ± 2:51 points, and
97:40 ± 2:87, which were higher than the score of 85:51 ±
2:62, 85:62 ± 1:88, and 89:51 ± 1:21 of the general nursing
group, P < 0:05. The incidence of adverse nursing events in
the comfort care group was 2.50% lower than 20.00% in the
general care group, P < 0:05.

For patients with advanced malignant tumors, chemo-
therapy is often given clinically; although it can get a certain
effect, it is easy to cause vomiting, nausea, and other adverse
reactions, coupled with the particularity of the disease, affect-
ing patient comfort. Routine care cannot meet the needs of
patients for care [19–21]. Comfort care is a new type of care
model that follows the patient-centered concept and meets
the psychological and physical needs of patients; the patient
can feel the respect and care of the nursing staff, thereby
improving the comfort of the patient. The results of this
study show that the observation group’s body, role, emotion,
cognition, society, general health status, symptom score, and
nursing satisfaction were significantly higher than those of
the control group. This is because it strengthens communica-
tion with patients during comfort care and comprehensively
evaluates the psychological condition of patients, choosing
effective measures to guide can not only meet the physical
and psychological needs of patients but also allows patients
to feel the care from society and family during their hospital-
ization, so as to improve its treatment compliance and ensure
the treatment and nursing effect [22–24]. At the same time,
preaching disease knowledge to patients and guiding them
to perform aerobic exercises can improve the patient’s health
knowledge mastery, self-care awareness, and autonomy.
Combining the patient’s condition to formulate a scientific

Table 2: Comparison of quality of life between the two groups before and after nursing.

Project
Observation group (n = 41) Control group (n = 41)

Before care After care Before care After care

Physical function 32:24 ± 5:10 54:20 ± 6:18∗# 32:20 ± 5:11 45:28 ± 4:62#

Role function 39:51 ± 4:57 53:61 ± 6:43∗# 39:47 ± 4:41 44:65 ± 4:31#

Emotional function 40:54 ± 4:77 52:50 ± 5:38∗# 40:62 ± 4:83 46:02 ± 4:91#

Cognitive function 40:10 ± 4:21 55:22 ± 5:64∗# 40:01 ± 4:16 47:60 ± 4:62#

Social function 38:84 ± 3:45 54:44 ± 5:62∗# 38:78 ± 3:38 48:05 ± 4:50#

Symptom 41:10 ± 6:13 52:80 ± 5:70∗# 41:15 ± 6:02 45:12 ± 5:68#

General health 39:24 ± 6:01 59:20 ± 5:73∗# 39:17 ± 5:95 47:21 ± 5:03#

Note: compared with the control group, ∗P < 0:05; compared with before nursing, #P < 0:05.

Table 3: Comparison of nursing satisfaction between the two groups (n (%)).

Group Satisfy Basically satisfied Dissatisfied Satisfaction

Observation group (n = 41) 17 (42.8) 21 (53.65) 1 (2.43) 39 (97.55)

Control group (n = 41) 13 (34.14) 19 (48.76) 6 (17.06) 343 (82.92)

x2 value 3.462

P value 0.025

0

5

10

15

20

25

Non-remissionPartial remissionComplete remission

n 
(%

)

Control group

Observation group

Figure 1: Comparison of pain relief between the two groups of
patients after nursing.
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and reasonable diet plan can increase the body’s nutrition
and improve the quality of life [25].

5. Conclusion

In summary, the effect of comfort care on the nursing of
patients with advanced malignant tumors assisted by bio-
ceramics is definite; it can improve the overall comfort and
satisfaction of patients. It can not only reduce the pain and
anxiety of patients but also enhance their nursing satisfac-
tion, effectively reduce adverse events, and improve the qual-
ity of life of patients.

Data Availability

The data used to support the findings of this study are avail-
able from the corresponding author upon request.
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In order to solve the problem of multislice spiral CT and three-dimensional image reconstruction technology in the observation of
ankle sports injuries under the microscope, to meet the needs of the accuracy of the diagnosis of traumatic fractures, to make up
for the shortcomings of the traditional treatment cycle, and to improve the recovery speed of patients. The subjects were inpatients
in the Orthopedics and Traumatology Department of a hospital from January 2020 to January 2021.The ankle joint belongs to the
flexion joint, which is formed by a dense joint at the lower end of the fibula, tibia, and talus. Osteoarthritis is the most common
type of bone fracture, accounting for approximately 3.9% of the total skeletal system, and is most likely to occur in adolescents.

1. Introduction

Ankle injury is a medical injury that includes an ankle injury
and a peripheral ligament injury. In addition to orthopedics,
care should be paid to the diagnosis and treatment of
concomitant lower tibiofibular syndesmosis and deltoid
ligament injury. If the test is missing or incorrect, there will
be serious consequences such as traumatic arthritis in the
ankle joint in the later stage. The joints are made up of bones
and ligaments, and stability is also supported by the bones
and ligament system. The skeletal structure consists of the
tibia, the end of the fibula, and the talus [1]. The size of
the end of the tibia, which functions internally and exter-
nally, creates the medial malleolus, the smaller size at the
end of the fibula leading to the lateral malleolus, and the
posterior margin of the lower end of the tibia protrudes
slightly back, which makes the rear malleolus. The lower
tibiofibular ligament deepens to the posterior malleolus, thus
limiting the posterior transition of the talus at the ankle
point. The talus can be divided into three parts: the head
of the talus, the neck, and the body. Due to the special shape
of the talus, the talus body is wide in the front and narrow in
the back, and the difference between the transverse diame-

ters is 2.4mm on average. It is accommodated in the ankle
hole formed by the inner and outer malleolus. The joint
formed by the lower end is the main part of the ankle joint.
The articular surfaces on both sides and the corresponding
inner and outer malleolus form joints. The lateral malleolus
is about 1 cm lower than the medial malleolus on the coronal
plane, and it is about 1 cm behind the medial malleolus [2].
When the ankle joint is dorsiflexed, the wider part of the
external pronation of the talus enters the ankle hole, and
the fibula undergoes posterolateral movement and external
rotation to adapt to the movement of the talus. When the
ankle joint is planted, the internal pronation of the talus is
narrower. Part of it enters the ankle point; so no matter
where the ankle joint is dorsiflexed or plantar flexed, the
talus is in close contact with the articular surfaces in the
ankle point. Some people liken the flexion and extension
activities of the talus in the ankle cavity to the rolling of a
cone with a cut-off point in the ankle joint rotate outside [3].

The ligament structure of the ankle joint mainly includes
two ligament complexes, namely, the inferior tibiofibular
complex and the internal and external collateral ligament
system. Anterior ligament, posterior qis tibiofibular ligament
thiab interosseous ligament, ntawm in which interosseous
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ligament is the strongest, followed by the posterior inferior
tibiofibular ligament, and the anterior inferior tibiofibular
ligament is the weakest. The medial and lateral ligaments
strengthen the joint on both sides, which can prevent the
talus from twisting and tilting in the ankle. Inversion of
the foot and the anterior talofibular ligament are also impor-
tant models to prevent anterior displacement of the talus.
Ankle sprain is not only the most common injury in athletes
but also a high incidence injury in the general population, of
which 85% are lateral injuries, which are more common
when patients walk on uneven roads, go down stairs, run,
jump and land during sports. The ankle joint is plantar-
flexed, and the foot is suddenly turned medially, resulting
in strong traction on the lateral ligament of the ankle joint,
as shown in Figure 1.

2. Literature Review

Lu et al. said that ankle ligament injury is the most common
sports injury, accounting for approximately 25% of all sports
injuries, of which varus sprain leads to injury to the lateral
collateral ankle joint in the ankle joint, 85% of ligament
injuries. The lateral collateral ligament of the ankle joint is
an important structure for maintaining the stability of the
ankle joint, especially the anterior talofibular ligament
(ATFL) and the calcaneofibular ligament (CFL) play a major
role in the stability and their damage can lead to instability
of the lateral ankle joint., which severely affects the function
of the ankle joint [4]. At the same time, CFL also has the
security of subtalar sharing, and damage may also affect
the performance of subtalar sharing. The subtalar joint is
involved in many movements of the ankle joint. If the
subtalar joint is damaged or unstable, it may also affect the
function of the joint.

The external ligament, which is prone to injury, and the
medial ligament of the ankle alone are rare, and most deltoid
ligament injuries are combined with lateral malleolus frac-
tures, or in combination with syndesmosis [5]. Valentini
et al. recorded 281 patients with ankle sprains, and the
average joint stiffness was only 3% [6]. Almost all medial
ligament injuries are partial ligament avulsion. Zhao et al.
underwent 42 patients with complete rupture of the deltoid
ligament, all with no exceptions combined with other
injuries [7]. However, intense valgus violence can still lead
to isolated deltoid ligament injury. The three main mecha-
nisms of deltoid ligament injury are pronation-abduction,
pronation-external rotation, and supination-external rota-
tion of the foot.

Davydov et al. concluded that although the medial del-
toid ligament has a very low incidence of injury and most
do not require repair, deltoid ligament injuries often cause
significant pain and dysfunction [8]. According to Ishiji
et al., patients with deltoid ligament injury experience
medial malleolus discomfort and at the same time the ankle
joint will exhibit valgus and abduction [9]. Patients often
require reconstructive surgery to correct rotational instabil-
ity, talar tilt, and valgus angulation in the coronal plane.
The incidence of adult-acquired flatfoot caused by posterior
tibial tendon injury is higher in women than in men, espe-

cially in the elderly over 60 years of age. The disease is clin-
ically characterized by insufficiency of the posterior tibial
tendon and medial longitudinal arch of the foot, causing
external rotation of the heel, abduction of the midfoot, and
supination of the forefoot. The X-ray imaging features are
that with the development of the deformity, the lateral first
metatarsal-crawl angle continues to increase, and the contact
area of the talonavicular joint in anterior and posterior view
continues to decrease, and other joints will also have similar
deformities.

Improving classification for posttibial muscle injury [10].
Wang et al. added step III to the first division, which is asso-
ciated with deltoid ligament damage, causing the valgus to
tilt at the talus of the ankle point. Stage IV flat feet can be
divided into two sections, namely, flat feet and flat feet. Flat
feet, often accompanied by a slip of the middle ankle, require
arthrodesis. When Phase IV flatfoot is associated with a
joint, joint or joint replacement requires further treatment
of the foot deformity. However, flat feet can be treated with
deltoid ligament reconstruction procedures.

Zhou et al. described a technique for reconstructing the
deltoid ligament [11]. They cross half of the posterior tibia
tendon at the distal end of the tibia and then cut it length-
wise. The distal end of the muscle is still connected to the
connective tissue of the body, and the end of the end passes
through the middle malleolus hole which has already been
drilled. Schwarz and Schwarz describe a new procedure with
peroneal longus tendon transplantation [12]. They cut the
peroneal longus tendon across the insertion point, passing
the peroneal longus tendon through the iliac crest of the
talus to the medial malleolus, then through the iliac crest
of the medial malleolus to the outside of the tibia, and
connect the muscles to the lateral side of the tibia.

3. Methods

The subjects were inpatients in the Orthopedics and Trau-
matology Department of a hospital from January 2020 to
January 2021. When the patient falls off, the patient or
family member should be contacted as much as possible by
visiting the door, making an appointment for follow-up,
telephone, etc., asking the reasons, and completing the
evaluation items that can be completed. Related research
data should be stored securely for record keeping, not only
for archiving data but also to complete statistical analysis.
Patients do not need to be replenished. Orthopedics and
radiologists work together to perform standardized X-ray
films and then use spiral CT three-dimensional reconstruc-
tion technology to examine fractures, the location of frac-
tures, and fractures of the joint for further examination.
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Figure 1: Ankle sprain.
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Based on the results of X-ray and CT three-dimensional
reconstruction, according to Lauge-Hansen classification,
and according to CT and three-dimensional reconstruction
examination, self-made CT classification of ankle fractures
was obtained[13].

After removal of the surgical contraindications, open
reduction and internal healing were performed. The surgery
was appropriate and effective. Prevention and daily treat-
ment after surgery were completed, and patients were
instructed to achieve optimal function of the legs and feet.
The data were processed by SPSS13.0 statistical analysis
software, and the values were compared with χ2 test, P <
0:05 was considered as significant [14].

This group of 42 patients, 23 males and 19 females, aged
19-887 years, with an average of 51 years. Causes of injury
are as follows: 29 cases of bone disease, 5 cases of collision,
6 cases of injury, and 2 cases of other diseases. Internal
and external microscopic images of the ankle joint and spiral
CT scan of the articular cartilage were affected, and a three-
dimensional reconstruction was completed. According to
Danis-Weber classification, there were 3 cases of type A,
22 cases of type B, and 11 cases of C (6 cases of noninvasive
malleolus rupture). According to the Lauge-Hansen classifi-
cation, there were 3 cases of supination and adduct, 23 cases
of supination-external rotation, 8 cases of pronation-abduc-
tion, 3 cases of pronation-external rotation, and 5 cases of
vertical compression.

The CT images of all cases showed the course of the
fracture line, the position and displacement of the bone
fragments, and the involvement of the articular surface. In
this group of 42 patients with ankle fractures, CT scan and
three-dimensional reconstruction showed 42 cases, includ-
ing 4 cases of medial malleolus fractures, 8 cases of lateral
malleolus fractures, 20 cases of bilateral malleolus fractures,
and 10 cases of tri malleolar fractures. Plain X-ray showed
42 cases, including 4 cases of medial malleolus fractures, 3
cases of lateral malleolus fractures, 18 cases of bilateral
malleolus fractures, and 17 cases of trimalleolar fractures.
41 cases were confirmed by CT three-dimensional recon-
struction, and the diagnostic coincidence rate was 97.6%.
Plain films were suspicious in 3 cases, missed diagnosis in
14 cases, and the diagnostic coincidence rate was 59.5%,
and the difference was statistically significant, as shown in
Figure 2 and Tables 1 and 2.

For the two groups of patients, the sensitivity, specificity,
and Youden index of MRI were significantly higher than
those of MSCT in sensitivity, specificity, and Youden index,
and the difference was statistically significant (P < 0:05), as
shown in Table 3.

Examination of the unique and sensitive nature of mul-
tiple CT 3D reconstruction for joint injuries using surgery
and pathology as a standard temperature for diagnostic
and specialized testing incidence of multiple CT 3D recon-
struction for ankle injuries is 92% and 86%. AUG is 0.954,
as shown in Figure 3.

Supplementary diagnosis was made in 14 cases of X-ray
missed diagnosis based on CT images. Among them, 9 cases
were difficult to display posterior malleolus fractures by
conventional X-rays but could be clearly displayed by CT,

and 5 cases were not found medial malleolar fractures by
X-rays but could be clearly displayed by CT. 12 cases chan-
ged the surgical plan based on X-ray films, and 5 cases of
newly discovered medial malleolus fractures were treated
with Kirschner wire or cannulated nails. Postoperative plas-
ter fixation was performed in all cases, 2 cases of posterior
malleolus were changed from no internal fixation to 2 cases,
and 4 cases of surgical approach were changed due to the
position of posterior malleolus. All patients achieved or
approximated anatomical reduction after operation, and
there was no infection, fracture nonunion, and malunion,
and the patients basically recovered their original ability to
live after operation [15].

Through ankle CT scan and 3D reconstruction, doc-
tors can comprehensively and accurately understand the
position and direction of the fracture line, which is condu-
cive to the judgment of fracture classification. Forty-two
cases in this group have been completely isolated and clas-
sified according to the Lauge-Hansen classification and
Danis-Weber classification, and it is important to conduct
surgical treatment [16].

CT three-dimensional reconstruction technology is a
non-invasive examination. There is no need to change the
body position during the examination, and the scanning
speed is fast, basically without the cooperation of the
patient. It can display the characteristics of fractures three-
dimensionally and intuitively, so that clinicians can detect
fractures in three-dimensional space comprehensive knowl-
edge. It can accurately display the fracture type and displace-
ment of the medial, lateral, and posterior malleolus and guide
clinicians to formulate a careful and detailed surgical plan, so
it has great advantages in the diagnosis and treatment of
ankle fractures. The X-ray films in this group missed the
diagnosis of 5 cases of medial malleolus fractures, and 4 cases
were because the medial malleolus fracture line was coronal,
and the front and lateral X-ray films were all blocked by the
bones on the same plane, so they could not be visualized on
the X-ray films. Some of the missed posterior malleolus
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Figure 2: Line chart of diagnosis.
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fractures were also not shown because the fracture fragments
were small and the images overlapped each other on the
X-ray films. In addition, CT can clearly display the bone
fragments involved in the joint and the soft tissue changes
around the bone and joint, which has a high diagnostic value
for complex bone and joint injuries. The diagnostic rate of
CT three-dimensional reconstruction in this group of cases
reached 97.6%, which was significantly better than that of
X-ray, thus effectively avoiding missed diagnosis [17].

Spinal CT can not only confirm the presence of bone
marrow but also affect the relationship between bone mar-

row and bone marrow bone, providing an important role
in the choice of surgery. Because the indication of internal
fixation for posterior malleolus fractures is generally deter-
mined according to the size of the posterior malleolus
fragment, most scholars believe that when a posterior mal-
leolus fracture involves more than a quarter of the distal
articular surface of the tibia, the stability of the ankle joint
is significantly reduced, and internal reduction should be
performed and fixed. When it is less than 1/4, closed reduc-
tion and plaster fixation are feasible in most cases [18].

Surgery for the ankle bone depends on the posterior mal-
leolus damage. There are several variations for the ankle to
choose from: the path to the outside of the ankle, the path
to the inside of the heart malleolus, the path to the back to
the medial malleolus and the path posterolateral to the
ankle. If the posterior malleolus fragment deviates to the
medial side, the medial malleolar approach is optional, and
if the posterior malleolus fragment deviates to the lateral
side, the posterolateral ankle approach is optional. Because
the incision of the medial malleolar posterior pathway can
not only rehabilitate and repair the medial malleolus but also
resume the posterior malleolus, so it is now widely used in
medicine. Yuan Tao et al. publish a case in their publication.
X-ray films of one of their patients’ affected limbs showed a
fracture of the medial malleolus. From the images of spiral
CT and three-dimensional reconstruction, only the posterior
colliculus of the medial malleolus was fractured, while the
anterior colliculus was fractured. The patient was completely
intact and free of fractures, and they used the medial malleo-
lus reduction and fixation of the ankle joint through the pos-
teromedial approach. Without the assistance of spiral CT
and 3D reconstruction data, the conventional anteromedial
approach will inevitably increase the difficulty of intraopera-
tive exposure and internal fixation. In this group of patients
with both medial malleolus and posterior malleolus frac-
tures, the posterior malleolus approach was used, and the
posterior malleolus were well reduced [19].

For larger bone fragments, according to the fracture line
shown on the CT image, compression screws perpendicular
to the direction of the fracture line are often used for fixation
to obtain a good fixation effect. For ankle fracture fixation,
the lateral malleolus usually uses steel plates. For screw fixa-
tion, medial malleolus fractures are usually fixed with two
cannulated screws. For small bone fragments, compression

Table 1: Types of ankle fractures shown by ordinary X-ray films and three-dimensional reconstruction of spiral CT.

Group
Number of

cases
Medial malleolus

fracture
Lateral malleolus

fracture
Fracture of both

ankles
Three ankle
fractures

Combined
dislocation

CT 3D reconstruction 42 4 3 18 17 9

Ordinary X-ray 42 4 8 20 10 9

Table 2: Diagnosis of ankle fractures.

Group Number of cases Diagnosed Suspicious Missed diagnosis Diagnosis coincidence rate (%)

CT 3D reconstruction 42 41 1 0 97.6

Ordinary X-ray 42 25 3 14 59.5

Table 3: Diagnostic sensitivity, specificity, and Youden index of
two groups of patients.

Detection method
Sensitivity

(%)
Specificity

(%)
Youden index

(%)

MRI 97.09 90.77 87.89

MSCT 86.47 66.81 53.12

L 7.798 17.580 29.349

P 0.005 0.000 0.000
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Figure 3: Analysis of specificity and sensitivity of three-
dimensional reconstruction of multislice spiral CT for acute ankle
injury.
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screws are not suitable. If the intra-articular free bone frag-
ment is removed, it should be removed first to reduce the
possibility of traumatic arthritis; for posterior malleolus frac-
tures, closed reduction and fixation with anterior tibial can-
nulated screw is a common method, because it is difficult to
fully expose the posterior malleolus and the incision is rela-
tively small. Small, reduction and fixation at the same time
did not damage the soft tissue on the posterior malleolus
fragment, which is conducive to fracture healing. Its indica-
tion is that the fracture bones of the posterior malleolus are
large and indistinguishable. All posterior malleolus fractures
to be fixed in this group were fixed with anterior tibial can-
nula screws, with stable and good bone quality. For crack
repair, compression screw fixation is not necessary [20]. In
addition, the rupture of the posterior malleolus does not
need to be parallel to the coronal plane at the lower end of
the tibia. Therefore, when repairing the posterior malleolus
damage, the direction of the nail insertion should be based
on data from spiral CT and three-dimensional reconstruc-
tion. The direction of the needle is perpendicular to the
direction of the fracture line. For minor treatments of poste-
rior cartilage cartilage, it is difficult to develop detailed infor-
mation and be treated without data by three-dimensional
reconstruction of spiral CT and line data alone [21].

4. Results and Analysis

The soft tissue composition around the ankle point was
introduced, but the diagnosis and treatment of ligament
injury were not described. As explained below, in the
absence of fracture of the ankle joint, the soft tissue must
bear significant energy. The injury of soft tissue is usually
manifested in the injury of the ligaments around the ankle
joint. The ankle joint is composed of many bones, and the
ligaments of the joint are complex, and the injury is often
combined with surrounding ligament injury, and deltoid lig-
ament injury is the most common complicating injury [22].
In the ankle joint, 15% of them injure the deltoid ligament.
The deltoid band plays an important role in maintaining
the stability of the ankle. When the deltoid ligament is dam-
aged, it will inevitably lead to ankle instability and displace-
ment of the talus, often with lateral malleolus damage and
damage to the syndesmotic ligament.

The ligament structure of the ankle joint usually includes
two ligament complexes, the tibiofibular complex and the
internal and external ligament system. Anterior ligament,
posterior lower tibiofibular ligament, and interosseous liga-
ment, of which the interosseous ligament is the strongest,
followed by the posterior inferior tibiofibular ligament, and
the anterior inferior tibiofibular ligament is the weakest
[23]. The medial and lateral collateral ligaments strengthen
the joint capsule from both sides, which can prevent the
talus from inverting and tilting in the ankle joint. The ante-
rior talofibular ligament is also an important structure to
prevent the anterior displacement of the talus. The medial
collateral ligament, also known as the deltoid ligament, is
mainly composed of the superficial tibiocalcaneal ligament
and the deep anterior and posterior tibiotalar ligaments
[24]. If the deltoid ligament rupture is not repaired, it can

not be repaired directly due to the separation of the rupture,
and the scar is packed and attached, and the tensile strength
is not good, so sequelae such as ankle are not stable. Freezing
and pain are usually left behind.

The upper layer of the deltoid ligament in the ankle joint
starts from the anterior and lower part of the medial malleo-
lus, extending in a fan and in the neck of the talus and cal-
caneus. It mainly resists valgus stress in the hind foot, can
limit the external rotation of the talus, and can withstand
the external rotation of the talus. Scientists generally believe
that the deep deltoid band has a greater impact on the stabil-
ity of the ankle than the top layer. Earll M cuts the tibiocal-
caneal ligament, reduces the tibial-speech contact area from
26% to 43%, increases tibial pressure from 20% to 30%, and
moves the center of gravity to side. The average is 4mm,
when the other end of the deltoid band is removed and the
contact characteristics change slightly. Therefore, it is
believed that the tibiocalcaneal ligament plays an important
role in the stability of the joint. The most important of the
joints, and Sharma et al. believe that the most important
delta ligaments are the tibiocalcaneal ligament and the deep
tibiotalar ligament [25].

Deltoid ligament injury is divided into two types: acute
and chronic. Severe injury usually occurs as tenderness and
hematoma in the angular ligament of the medial malleolus,
while injury occurs as a dull pain in the medial sulcus of
the joint. Anterior symptoms [26]. There is a noticeable sen-
sitivity in the front and bottom of the medial malleolus tip,
subcutaneous ecchymosis can be seen, and there is depres-
sion or nothing on the inside of the ankle. Because of the
severity of the injury, the patient has obvious symptoms,
so he or she can usually appeal to the patient’s heart and
use similar measures to protect the ligament. But in long-
term injury, the patient’s heart is not comfortable because
of the symptoms, so the deltoid ligament can. It does not
relax, but it can cause instability in the joints in the middle,
which often occurs when walking on uneven ground. When
going up or down stairs, the performance of “play legs”
occurs [27].

The structure of the talus is unique. When the ankle joint
is plantar bent, the joint area of the tibia is smaller than the
contact area of the tibia. Similarly, the size of the medial area
in the ankle will change according to the degree of plantar
flexion in the ankle. There are scientists who have suggested
that the inaccurate quality of the diagnosis of deltoid liga-
ment damage during X-ray film is high. A simple CT scan
can better show the direction of the rupture and damage to
the joint, cavity joint and capsule, as well as the location of
fractures and fractures and subluxation of the joint. The
lower the degree to the MRI, MRI can better describe the
edema and blood supply to the soft tissue. Therefore, MRI
of ankle joint is an important indication for diagnosing del-
toid ligament injury [28].

Arthroscopy technology has gradually become a popular
technology because of its unique characteristics of small
trauma and strong maneuverability, because it can not only
complete the exploration but also can complete the opera-
tion under the microscope after reexploration. The 5mm
arthroscope can freely enter and exit the joint cavity, making
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it in. Joint injury repair surgery has become the main force.
Ankle arthroscopy can intuitively describe the internal struc-
ture of the ankle joint and the degree of damage to the soft
tissue and can verify the findings of imaging examinations.
Surgery is used to diagnose deltoid ligament injuries,
because of the large trauma and the difficulty of exposing
the tissue, and it is less used in the case of only soft tissue
injury. Henari et al. believed that ultrasonography was a sim-
ple and accurate way of diagnosis. They performed ultraso-
nography, X-ray plain film, and arthrography, respectively,
for supination and external rotation ankle fractures. Sensi-
tivity and specificity were both 100%.

Ankle deltoid ligament injury usually does not occur
alone but is accompanied by lateral malleolus fracture and
lower tibiofibular syndesmotic ligament injury. The treat-
ment plan of deltoid ligament is currently divided into two
camps. Some scholars believe that as long as the anatomic
reduction and displacement can be achieved. Fibula and
talus, and strong internal fixation, the deltoid ligament with
strong repair function can heal quickly. During the opera-
tion, when reducing the medial malleolus fracture, we will
find that no matter how the dislocation of the talus is
reduced, the anatomical reduction cannot be achieved, and
it was found that the broken end of the deltoid ligament
entered the joint space and prevented the reduction of the
talus. At this time, it is necessary to expand the deltoid liga-
ment and pay attention to the connection and protection of
the torn ligament. Whether the deltoid band needs to be
repaired depends on the modification of the ankle point.
There were no significant differences in the treatment of
both surgical and nonsurgical deltoid ligament rupture
groups.

For repositioning, the deltoid ligament does not need
repair, and some researchers believe that the deltoid liga-
ment plays an important role in maintaining the stability
of the ankle. When it is damaged, surgery must be per-
formed. When it comes to the treatment of ankle sprains,
there are currently three types: direct suture, suture anchor
repair, and deltoid ligament reconstruction. A clinical study
of 42 patients was conducted to explore the therapeutic
benefits of osteoarthritis with deltoid ligament injury. The
results showed that the best was 93.5% in the control group
and 67.7% in the control group, with significant differences.
They believe that after a hip joint injury with a deltoid liga-
ment injury, cosmetic surgery for the deltoid ligament is
critical to the proper functioning of the ankle joint. To mon-
itor the healing of the deltoid ligament damage with suture
anchors, suture anchors were screwed into the deltoid liga-
ment at the insertion site of the talus during surgery, and
the deep deltoid ligament was repaired and reconstructed.
Again simultaneously, the top layer was directly sutured.
All care was paid to the repair and reconstruction of the
deltoid ligament, and the deltoid ligament was repaired with
suture anchors, which not only repaired the extension of the
ligament but also the reconstruction of the deltoid ligament.
When dealing with a deltoid ligament, first comb the torn
ligament, insert two small bone holes with a drill bit at the
attachment point to the talus, the tissue, and suture the
broken end of the torn ligament, and fix the ligament with

a thin wire from the ankle. The torn body is sewn with silk
thread 8. For medial malleolus avulsion, 2 small bone holes
were drilled with a bone drill at the medial malleolus, and
then, the ligaments were fixed with silk thread through the
bone holes. After surgery, the ankle joint is cast in varus
position for 4-6 weeks. Compared with the traditional direct
suture, the suture anchor to repair the deltoid ligament has
less surgical damage and is easy to operate. The anchor is
completely embedded in the bone tissue, and the fixation is
firm, which is very suitable for the ankle. The joint move-
ment is not affected, and there is no need to resurgery to
remove the characteristics.

5. Conclusion

It has been proven that the use of multitape spiral CT and
three-dimensional imaging reconstruction technology in
the examination of ankle sprains in the microscope is possi-
ble, which can solve the problem of the fact of diagnosing
fractures, causes. There is no natural treatment available,
and patients are rehabilitated fast. X-rays are also the easiest
way to detect bone damage. It has the advantages of simplic-
ity, convenience, and low cost. It is a commonly used imag-
ing diagnostic method for traumatic fractures, for complex
fractures such as the ankle, knee, and shoulder. On the one
hand, CT scan and three-dimensional reconstruction are
more agile in diagnosis of broken small bone fragments or
nondisplaced fractures than X-ray and can also further eval-
uate the condition of soft tissue at the injury site, which can
make up for the insufficiency of X-ray and has a high clinical
rate. It has application value, and CT examination has
basically been popularized in large and small hospitals at
present. It is reasonable to believe that CT examination will
definitely play a pivotal role in today’s diversification of
auxiliary examinations.
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In order to explore the practical application of ultrasonic imaging in the pregnancy stage of Mongolian sheep and the role of
L-selectin in the embryo implantation process of Mongolian sheep, this paper systematically observed the early embryonic
development by B-mode ultrasonic imaging wave diagnostic instrument with 5MHz rectal probe and detected the
expression of sLex and L-selectin in embryonic cells (jar cells) and endometrial cells (RL95-2 cells) by immunoassay to show the role
of L-selectin in embryonic adhesion. The results were as follows: the correct rate of fetal sex determination by ultrasound imaging
increased with the increase of pregnancy days and reached 93% at 84 days; sLex/L-selectin on the surface of Jar/RL95-2 cells is
involved in the adhesion between embryo and endometrium; and when the concentration of L-selectin was 30μg/ml, the
implantation success rate of fertilized eggs and embryos was the highest, reaching 95%. It is proved that ultrasonic intelligent
imaging exploration can summarize the imaging characteristics of the early development law of sheep fetus, which provides a basis
for B-ultrasound to monitor fetal growth and predict fetal age. While discussing the molecular mechanism of implantation, it
provides a new idea andmeans for the clinical intervention of contraception and pregnancy assistance with oligosaccharide as the target.

1. Introduction

Livestock embryo transfer technology has developed from
the experimental stage after the 1980s to 1990s to the appli-
cation of livestock production, which has become a major
revolution in livestock breeding and improvement technol-
ogy. Sheep embryo transfer technology refers to the use of
improved breeds or excellent individual ewes as donors for
superovulation, so that they can produce more embryos
and take the varieties or individual ewes with poor produc-
tion performance as recipients. The embryos produced by
the donor are transferred into the recipient’s uterus by surgi-
cal method, and the fetus of excellent individuals is con-
ceived by the belly of poor ewes, so as to achieve the
purpose of rapidly expanding the offspring of good breeding

sheep. The reproduction speed of purebred sheep can be
greatly accelerated by carrying out sheep embryo transfer
technology [1]. Due to the current shortage of purebred
sheep in China, the market price of each purebred sheep is
tens of thousands of Yuan. Embryo transfer technology
can improve the reproduction efficiency of purebred sheep
several times or more than ten times. As an effective way
to speed up the reproduction speed of improved sheep,
embryo transfer technology can obtain good economic and
social benefits, and its application prospect is very broad.
Among the factors affecting the production efficiency of rais-
ing sheep, variety is the primary factor. The application of
excellent sheep breeds is the basis for improving the produc-
tion level of sheep and promoting the development of sheep
industry [2]. The growth performance and meat production
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performance of some excellent foreign sheep breeds are
better than those of domestic local breeds. However, due to
the expensive introduction of breeding sheep, low reproduc-
tive rate and, long reproductive cycle, they cannot be popu-
larized rapidly. Young sheep aged 2-5 years old with good
phenotype, high production level, stable heredity, healthy
physique, normal estrous cycle, no reproductive tract dis-
eases, and normal reproductive history of 1-2 fetuses were
selected as donors [3]. The donor and recipient sheep must
be selected and kept in place 3~4 months before the
operation, and the epidemic disease vaccination, necessary
epidemic disease monitoring, and insect repellent shall be
done well, and the feeding shall be strengthened from 2
months before the operation. Especially in the treatment of
donor sheep, if the feeding management is not in place, it
will cause nonovulation or corpus luteum to form white
body and affect embryo quality and nonfertilization of
embryos [4]. It is suggested to eliminate the donor sheep
that are too thin and avoid the waste of hormones and
human and material resources. The sheep also suffer from
poor embryo production effect and slow surgical recovery.
Select an excellent donor and acceptor. Empty ewes with
large size, no reproductive tract diseases, high milk yield,
and strong lactation ability are selected as the acceptor.
The acceptor sheep are 2~5 years old and have a history of
normal reproduction of 1~2 fetuses. It is suggested to
eliminate too thin recipients. The embryo transfer rate of
too thin recipients is low, resulting in the waste of hormones,
manpower, and material resources. In addition, before and
after embryo transfer, how to promote the success rate of
transfer and judge whether embryo implantation has
become a key issue [5].

2. Literature Review

Sui et al. believed that after embryo transfer, pregnancy diag-
nosis should be made as soon as possible to determine the
sheep without pregnancy, and timely measures should be
taken to make them pregnant, which is of great significance
for protecting the fetus, reducing empty pregnancy, shorten-
ing the litter interval of ewes, and improving the reproduc-
tive rate of sheep [6]. Pillarisetti et al. believe that in
practice, the most commonly used pregnancy identification
method is to test the estrus of rams to observe whether the
transplanted sheep return to estrus. If they do not return
to estrus, they are pregnant, and if they return to estrus, they
are not pregnant. Generally, they test estrus continuously for
2-3 estrus cycles. This method has a good effect on ewes with
normal estrus, and the accuracy is more than 90%. It is not
applicable to false pregnant sheep without pregnancy and
estrus and those who have estrus after pregnancy, but this
phenomenon occurs less in sheep production [7]. Labuda
et al. believe that after pregnancy, ewes have vigorous metab-
olism, increased appetite, and improved digestive function,
which are manifested in weight gain, glossy coat, docile tem-
perament, cautious and stable action, etc. these phenomena
can be used as important indicators for external observation.
In actual production, the number of no return cases is often
higher than the actual number of conceived babies. To solve

this problem, the following methods can be adopted for fur-
ther inspection [8]. Zhang et al. believed that ultrasonic
detection method is to use the reflection of ultrasonic wave
for pregnancy examination. This method is generally used
at 6 weeks of estrus, and the accuracy rate is about 98%.
Ultrasonic diagnosis is a physical examination method that
closely combines the physical characteristics of ultrasound
with the acoustic characteristics of animal tissue structure.
The specific method is to keep the ewe standing in the sem-
iniferous frame, fix the neck with a rope, and examine it in
two ways: rectum and in vitro. First from the rectum, when
the rectum cannot be accurately examined, use in vitro
examination. During rectal examination, first take out the
resident feces in the rectum, apply the coupling agent on
the probe, bring it into the rectum by fingers, send it to the
front and back of the pelvic entrance, and scan it at 45°-90°

downward. In in vitro examination, it is mainly in the hair-
less area on the inner side of the roots of the two strands or
on both sides of the breast without shearing. After the probe
is coated with coupling agent, it is scanned by sticking the
skin to the direction of the uterus at the entrance of the pel-
vic cavity, and typical images are selected for photography
and video recording [9]. Mohammadkhani et al. believed
that the content of progesterone in the blood of ewes
increased significantly after pregnancy. According to this
characteristic, the ewes were diagnosed for early pregnancy,
that is, measured by fluorescence spectrophotometry 20 days
after transplantation. The progesterone content per milliliter
of plasma in sheep was more than 1.5μg, the accuracy of
infertility was 100%, and the accuracy of pregnancy was
93%. The progesterone content per milliliter of milk of dairy
goats is greater than or equal to 8.3μg, the accuracy of infer-
tility is 100%, and the accuracy of pregnancy is 90%. The
accuracy of infertility and pregnancy was 100% and 98.6%
in sheep when the content of progesterone in plasma per
milliliter was greater than or equal to 3μg. The plasma pro-
gesterone content of goats per milliliter is greater than 3μg,
and the pregnancy accuracy is 86% [10]. Luo et al. believe
that after ewe pregnancy, the embryo, placenta, and mater-
nal tissue produce prolactin or enzyme chemicals, respec-
tively, and their content increases significantly in a certain
period after pregnancy. Some substances have strong antige-
nicity and can stimulate the immune response of ewe body.
Pregnancy can be identified through some physical and
chemical properties of antigen antibody binding reaction,
such as agglutination reaction and precipitation reaction.
Generally, the specially prepared anti pregnancy serum can
be used to check whether the ewes 10-15 days after mating
are pregnant [11]. After Fan et al. first used the ultrasound
imaging technology to diagnose sheep pregnancy, many
scholars used it to predict gestational age and gestational
period [12]. For example, Zhong and others used it to
measure placental diameter to predict gestational age. They
believed that there was a positive correlation between gesta-
tional age and placental growth, but they found that the
placental diameter had developed to the maximum by 80d
of pregnancy [13]. Tenorio-Chávez and others used it to
measure the biparietal diameter (BPD) of the fetal skull to
predict fetal age [14] In addition, Reichert and others
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also used it to monitor the effects of forage poisoning on
sheep fetal development, such as abortion and teratogen-
esis. Although the above prediction has gone deep into
the study of fetus itself, there is no report on the obser-
vation of sheep fetal development system [15].

Based on this, this experiment is to observe the early
development law of sheep fetus through systematic tracking
and exploration on the basis of ultrasonic imaging in the
diagnosis of early pregnancy of sheep, in order to provide
useful data for the feeding and management of sheep during
pregnancy, the monitoring of embryo growth, and develop-
ment and the diagnosis of related diseases (Figure 1).

3. Research Methods

3.1. Ultrasonic Imaging Exploration. The Alokassd210dx-ii
ultrasonic diagnostic device (referred to as B-ultrasound,

with rectal probe), frequency 5MHz, with photographic
and video equipment, was used

9 Mongolian and hybrid pregnant ewes of 1~2 genera-
tions, 4 at 15~18 days after mating, and 5 at 30~38 days of
pregnancy were included. Ewes stand or lie on their sides,
exclude feces stored in the rectum, take the probe into the
rectum by fingers after applying coupling agent, and scan
it to the front of the bladder, down and at 45 on both sides,
observe the fetal body, fetal heart, fetal viscera, fetal move-
ment, placenta, etc., and select typical images for photogra-
phy and video recording [15].

3.2. Effect of L-Selectin on Embryonic Cells

3.2.1. Cell Culture. RL95-2 cells were cultured in the DMEM/
F12 (1 : 1) medium (containing 10% fetal bovine serum, 5 g/ml
insulin, 100 IU/ml penicillin, and 100g/ml streptomycin), and
jar cells were cultured in the RPMI1640 medium. Culture
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Figure 1: Ultrasonic imaging method.
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conditions are as follows: 37°C, volume fraction 5% CO2, and
90% saturated humidity.

3.2.2. Cell Transfection. The cells were spread on 6-well
plates and transfected with liposome 2000 when they grew
to 70%-80% fusion. Take 4.0μg FUT7 overexpression vector
and gently mix it with 250μl medium (no serum, no double
antibody); 10μl liposomes were gently mixed with 250μl
DMEM/F12 medium (serum-free, double antibody free)
and incubated at room temperature for 5min. Mix the above
two liquids evenly and incubate them at room temperature
(25°C) for 20 minutes to form DNA and liposome complex.

Add the cell pores to be transfected, culture for 4 hours
under the conditions of 37C, volume fraction of 5% CO2
and 90% humidity, and add 1ml of DMEM (containing vol-
ume fraction of 20% fetal bovine serum) to each well. After
transfection, the cells were cultured for 48 hours under the
same conditions [16].

3.2.3. Cell Adhesion Test. Endometrial cells (RL95-2) are laid
in the culture hole with cover glass in advance, and the cells
climb and grow. After the cells grew to 90% fusion, jar cells
were collected, counted, and added to RL95-2 cells for cocul-
ture for 1 h. Take out the cover glass containing RL95-2 and
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Figure 3: Changes in placental growth.
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Figure 4: Effect of L-selectin on adhesion of jar cells to RL95-2 cells (sLex Ab).
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jar cells, invert it into a centrifuge tube containing PBS,
and centrifuge at 1000 r/m for 5min. Take out the cover
glass and collect and count the nonadherent jar cells. Cal-
culate the adhesion rate of embryonic cells. The adhesion
rate = ðnumber of jar cells adhered/number of jar cells addedÞ
× 100%.

3.3. Role of L-Selectin in Embryo Transfer. Different concen-
trations of L-selectin were incubated with Mongolian sheep
fertilized eggs and then transferred to the uterus of healthy
age recipient ewes, and then the embryo implantation was
detected by ultrasonic imaging to analyze the effect of
L-selectin on Mongolian sheep embryo implantation [17].

4. Result Analysis

4.1. Results of Ultrasonic Imaging Detection of Pregnant
Ewes. The fetal body reflex is an oval light mass with weak
reflection in the dark area of the uterine horn. The body
length is about 0.6 cm at the first 19 days after mating and
increases to 1 cm at 21 days. The measurement was carried
out until the 43rd day of pregnancy, and then the measure-
ment was stopped because the full length of the fetus could
not be displayed. The fetal body increases with the increase
of pregnancy days. It takes about 7 days for the fetal body
to grow by about 1 cm from 28 to 41 days. It seems to grow
faster after 40 days of pregnancy.
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Figure 5: Effect of L-selectin on adhesion of JAR cells to RL95-2 cells (L-selectin Ab).
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Figure 6: Effect of L-selectin on the adhesion of RL95-2 cells to jar cells (sLex Ab).
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Fetal heart beat can be observed on the 20th day of preg-
nancy. After 43 days of pregnancy, due to fetal growth, fetal
heart beat can be seen only when fetal chest is scanned. Fetal
chest depth was 2.7 cm at 58 d and 4.6 cm at 83 d. Fetal heart
area is 1:8 cm × 1:5 cm at 68 d 2 cm, 2:1 cm × 1:2 cm on 76d,
and 2.5 cm wide on 83d [18].

According to whether there is scrotal reflex, due to fetal
movement, fetal position is difficult to fix, and it is difficult
to judge the gender. Three cases were randomly judged in
the test, one case on the 47th and 61th days of pregnancy.
A convex weak reflex was observed between the roots of
two hind limbs, which was considered the scrotum. It was

judged as a male lamb, and the postmortem examination
was in accordance with [19]. One case was judged as a male
lamb according to the convex reflection at 52 d, and the
sheep scanned the part at 89 d, but no convex weak reflec-
tion was found, so it was judged as a female lamb, and it
was confirmed as a female lamb after autopsy. The specific
results are shown in Figure 2. The correct rate of fetal sex
determination by ultrasound imaging increased with the
increase of pregnancy days and reached 93% at 84 days.

The placenta was first detected on the 30th day of preg-
nancy. There was a small flat oval bulge on the uterine wall,
about 0.3 cm long. From the first detection of the placenta on
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Figure 7: Effect of L-selectin on the adhesion of RL95-2 cells to JAR cells (L-selectin Ab).
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the 30th day of pregnancy to the 77th day of pregnancy, it
increases with the increase of the number of days of preg-
nancy, as shown in Figure 3. The size of placenta detected
after 77 d did not increase with the increase of gestational
days. The umbilical cord reflex and umbilical artery pulsa-
tion were found at 33 d of pregnancy. The umbilical cord
diameter increased with the increase of pregnancy days.
On 89 d, four lumen umbilicuses were detected, that is, the
cross-section of umbilical cord showing the lumen of
four vessels of umbilical cord at the same time, which
is 1:5 cm × 1:3 cm. The fetal urachal tube and bladder
connected to it were observed [20].

4.2. The Role of L-Selectin in the Adhesion between the
Embryo and Endometrium. Under normal conditions, the
adhesion rate between jar cells and RL95-2 cells is 69:7 ±
2:6%. When jar cells are blocked with sLex antibodies of
0.05μg/ml, 0.5μg/ml, and 5μg/ml, respectively, the
adhesion rates between JAR cells and RL95-2 cells are
64:9 ± 1:1%, 53:8 ± 4:4%, and 35:3 ± 1:5%, respectively,
that is, after sLex antibody treatment, the adhesion rate
between jar cells and RL95-2 cells decreases in a dose-
dependent manner [21]. When the antibody concentration
was 30μg/ml, the adhesion rate was 40:3 ± 3:68% (P < 0:01),
as shown in Figures 4 and 5.

After blocking RL95-2 cells with the sLex antibody, the
adhesion rate between jar cells and RL95-2 cells decreased.
When the concentration of sLex antibody was 5μg/ml, the
inhibition degree was the most obvious (35:3 ± 1:5%). The
difference was statistically significant (P < 0:01) [22]. RL95-
2 was blocked with the L-selectin antibody. When the
concentration of L-selectin antibody was 30μg/ml, the adhe-
sion rate was 42:6 ± 2:4% (P < 0:01). Compared with the
untreated group (68:9 ± 1:4%), the adhesion rate decreased
significantly, as shown in Figures 6 and 7.

In order to further explore the role of sLex/selectin adhe-
sion system in embryo implantation, the role of sLex in
embryo implantation was studied by regulating the synthesis
level of sLex [23]. Both in vivo and in vitro studies show that
FUT7 is the key enzyme for sLex synthesis. After transfec-
tion of FUT7 overexpression vector into jar cells or RL95-2
cells, the expression of FUT7 increased, and the synthesis
of sLex oligosaccharide antigen on the cell surface increased.
Cell adhesion experiment showed that after jar or RL95-2
cells were transfected with FUT7 overexpression vector,
compared with the nontransfected group (68:9 ± 1:4%), the
adhesion rate between jar and RL95-2 cells increased
(86:6 ± 3:0%, 84:3 ± 1:9%). After two kinds of cells were
transfected with the FUT7 overexpression vector at the same
time, the adhesion rate between jar and RL95-2 cells
increased most significantly (89:4 ± 1:2%) (P < 0:01), as
shown in Figure 8.

In conclusion, sLex/L-selectin on the surface of JAR/
RL95-2 cells is involved in the adhesion between embryo
and endometrium.

4.3. Effect of L-Selectin on Embryo Implantation. After incu-
bation with Mongolian sheep fertilized eggs with different
concentrations of L-selectin, they were, respectively, trans-
planted into the uterus of healthy age recipient ewes, and
then the implantation of embryos was detected by ultrasonic
imaging. The results are shown in Figure 9.

When the concentration of L-selectin is 30μg/ml, the
implantation success rate of fertilized eggs and embryos is
the highest, reaching 95% [24].

5. Conclusion

The results of this experiment have a preliminary under-
standing of some regularity of the early development of
sheep fetus. Although there are few data and need to be
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Figure 9: Effect of L-selectin on embryo implantation.
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further studied in the future, it has been explained that ultra-
sound imaging is a good method to visually study the fetus
and its physiological activities. This paper preliminarily
summarizes the imaging characteristics of the early develop-
ment law of sheep fetus, which provides a basis for monitor-
ing fetal growth by B-ultrasound and predicting fetal age.
For the prediction of gestational age and gestational period,
it is more scientific to make a comprehensive judgment
when measuring the fetal body length, head length, and pla-
cental size, combined with the characteristic changes of fetal
development in different stages of pregnancy. During the
implantation window, embryonic jar cells express sLex oli-
gosaccharide antigen, and endometrial RL95-2 cells express
L-selectin. The mutual recognition of sLex and L-selectin
mediates the adhesion between mother and fetus. At the
same time, jar cells express L-selectin, and RL95-2 cells
express sLex. The combination of the two also plays a bio-
logical function in the process of embryo implantation, that
is, sLex/L-selectin adhesion system plays a role in the two-
way recognition of sLex and L-selectin between the mother
and fetus. While exploring the molecular mechanism of
implantation, this study provides a new idea and means for
the clinical intervention of contraception and pregnancy
assistance targeting oligosaccharides.
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In order to investigate the changes of temporal function metabolism of lumbar and back muscles after exercise, a magnetic
resonance imaging- (MRI-) based assessment of fatigue injury during exercise was proposed. A total of 100 healthy adult
volunteers were selected, including 48 males and 52 females, aged from 19 to 30 years, with an average age of 24:8 + 2:3 years.
They were divided into four groups according to the different time points of 0, 15, 30, and 45 minutes after exercise, with 25
persons in each group. PHILIPS Achieva 3.0 T Tx MRI scanner was used to perform BOLD and T2-mapping before and after
exercise in four groups of healthy volunteers. All data were analyzed by statistical software. The results showed that the total
CSA of the dorsi extensor muscle group and the CSA value of the dorsi extensor muscle group at different levels at different
time points before and after exercise increased slowly in exercise period and decreased rapidly in recovery period. It was
verified that BOLD MRI and T2-mapping imaging can indirectly evaluate the trend of CSA water metabolism and blood
oxygen level in healthy adults after exercise.

1. Introduction

The lumbar dorsiflexors, including the multifidus longissi-
mus and iliocostus muscles, are the most important part of
the core muscles of the human body. Its main role is to
participate in the bearing of the spine to maintain human
standing posture to maintain the shape of the spine and par-
ticipate in human walking and other activities. The extensor
dorsi muscle group is the largest at the lumbar level, but it is
also the most vulnerable part [1]. Long-term poor posture or
bending weight can make the low back muscle group
(mainly multifidus erector longissimus) in passive stretch
or contraction state for a long time. This can lead to insuffi-
cient oxygen supply to local muscle tissue, accumulation of
metabolites, and stimulate local formation of injurious asep-
tic inflammation. Severe cases can cause local soft tissue
hyperplasia, adhesion, and even degeneration. Patients show
recurrent lumbar pain or discomfort, which is often clini-

cally diagnosed as lumbar muscle strain or chronic lower
backpain (LBP) [2]. At present, the diagnosis of psoas
muscle strain or LBP patients mainly depends on the signs
and symptoms, and its treatment is mostly rehabilitation
training or massage acupuncture laser irradiation. At pres-
ent, imaging evaluation of the paralumbar muscles in these
patients is only limited to morphological evaluation, includ-
ing measurement of muscle CSA and CT value of lumbar
and back muscles to evaluate the degree of muscle atrophy
and fat infiltration.

2. Literature Review

Wouters et al. found that long-term poor posture or bending
and loading can keep the low back muscles (mainly the mul-
tifidus erector longissimus) in a passive stretch or contrac-
tion state for a long time. This will lead to insufficient
oxygen supply to local muscle tissue, accumulation of

Hindawi
Scanning
Volume 2022, Article ID 9971966, 7 pages
https://doi.org/10.1155/2022/9971966

https://orcid.org/0000-0003-3923-0623
https://orcid.org/0000-0002-9106-7483
https://orcid.org/0000-0002-6492-0848
https://orcid.org/0000-0001-6929-1967
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/9971966


RE
TR
AC
TE
D

metabolites, and stimulate local formation of injurious asep-
tic inflammation. Severe cases can cause local soft tissue
hyperplasia, adhesion, and even degeneration. Patients show
recurrent lumbar pain or discomfort, which is often clini-
cally diagnosed as lumbar muscle strain or chronic lower
backpain (LBP). At present, the diagnosis of psoas muscle
strain or LBP patients mainly depends on the signs and
symptoms, and its treatment is mostly rehabilitation training
or massage acupuncture laser irradiation [3]. Zhang et al.
found that imaging assessment of the paralumbar muscles
in these patients is currently limited to morphological
assessment, including measurement of muscle CSA and
lumbar back muscle CT values to assess muscle atrophy
and fat infiltration [4]. Zhu et al. believed that BOLD MRI
could achieve noninvasive detection of microdeoxygenated
hemoglobin changes in tissues and could be superimposed
with high-resolution anatomical images. Therefore, BOLD
MRI could not only achieve accurate spatial positioning
but also noninvasive reaction of microblood perfusion in tis-
sues. T2-mapping is a magnetic resonance examination
technology that uses T2 relaxation time as a measurement
index to quantitatively analyze changes in tissue compo-
nents. It can also achieve accurate spatial positioning and
detect changes in microwater content in soft tissues [5].
Studies have proved that BOLD MRI and T2-mapping can
be applied to muscle functional magnetic resonance imag-
ing. Therefore, this study intends to use functional magnetic
resonance BOLD MRI and T2-mapping to scan the lumbar
extensor muscle group before and after exercise in healthy
young people, as shown in Figure 1. Observe the changes
of R2∗ and T2 values of the lumbar dorsiflexor muscle group
before and after exercise. Tantawy et al. analyzed the charac-
teristics of blood perfusion changes of the lumbar dorsi
muscle group and water molecule changes in muscle space
before and after exercise and compared with the changes
of muscle cross-sectional area before and after exercise, to
further explore the feasibility of functional magnetic reso-
nance assessment of lumbar and back muscle function [6].

3. Methods

In order to further clarify its curative effect and therapeutic
advantage, medical records were retrospectively analyzed to
explore the clinical effect of magnetic resonance imaging
on fatigue injury caused by exercise. A total of 100 healthy
volunteers were selected, including 48 males and 52 females,
aged from 20 to 28 years, with an average age of (24:8 + 2:3)
years. The average body weight was (57:52 kg ± 9:20 kg). The
average height is (164:28 + 7:26) cm. The body mass index is
17.78~ 23.65 kg/m2, and average body mass index is
(20:77 ± 2:26) kg/m2. All volunteers were scanned before
exercise and divided into four groups with 25 participants
in each group, including 12 males and 13 females, accord-
ing to different time points of 0, 15, 30, and 45 minutes
after exercise.

If skeletal muscle’s own blood perfusion and water
molecular content are affected, the results of the study will
produce errors [7]. The content of muscle fiber in the skele-
tal muscle and the activity of the target muscle before the

experiment will affect the experimental results. Muscle
degeneration caused by any disease through special muscle
resistance training or heavy manual labor will lead to
changes in the content of muscle fibers in the skeletal muscle
compared to normal people, as well as changes in the
amount of blood perfusion in the skeletal muscle. However,
the intense activity of the target muscle group before the
examination will increase the content of water molecules in
the intracellular and intercellular space of the skeletal mus-
cle, thus interfering with the experimental results [8]. There-
fore, the selection criteria for volunteers are listed below:

(1) Normal serial MRI scans of healthy adult volunteers
showed no abnormalities in lumbar and paraverteb-
ral muscles

(2) Light manual workers, such as student civil servants

(3) Within 48 hours before the scanning, the volunteers
had not done strenuous exercise such as running,
playing ball, fitness, and swimming

(4) Fasting within 2 hours prior to scanning and coffee
drinking within 24 hours prior to scanning

The exclusion criteria for volunteers are as follows:

(1) Routine magnetic resonance sequence lumbar degen-
erative changes: bulging of lumbar intervertebral disc
or atrophy of lumbar muscle and fat infiltration

(2) People who have undergone special resistance train-
ing of lumbar and back muscles and heavy manual
workers, such as athletes and fitness coaches

(3) Low back pain, long-term bed rest, low back surgery,
history of scoliosis deformity, neuromuscular dis-
eases, etc.

(4) Unable to complete the lumbar muscle training
program

(5) The volunteers could not undergo MRI tests for
claustrophobia or carrying metal objects

A Dutch PHILIPS Achieva 3.0T superconducting mag-
netic resonance scanner (maximum gradient field intensity
> 80Mtm, maximum gradient switching rate 220mT (m))
was used. The acquisition coil was an orthogonal 15-channel
spinal coil. The scanning flow chart is shown in Figure 2. Then,
with the lumbar spine as the axis, sagittal T2WI scan was per-
formed with 9 layers and a thickness of 0.4mm.

Axial T1WI scanning was performed with sagittal T2WI
as the reference plane and the upper edge of L3 and L4 as the
center. The scanning layers were 32, and the interval was
0.4mm. All volunteers underwent preexercise scanning
and were divided into 4 subgroups according to time points:
0min, 15min, 30min, and 45min. Each subgroup under-
went scanning at corresponding time points. Scan sequence
and parameters are shown in Table 1 [9].

The whole exercise process was guided by a special per-
son and lasted for about 10 minutes. After 15, 30, and 45
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minutes of exercise, the volunteers lay flat on a simple folding
bed and rested until the scan to avoid the influence of paraver-
tebral muscle tension caused by standing or sitting position.

Precautions before scanning were as follows: the volun-
teers rested for 30 minutes before scanning, lying flat on a
simple folding bed. Before scanning, the volunteers used a
double abdominal band to compress the abdomen to avoid
artifacts caused by excessive breathing. The volunteers lay
flat on the scanning bed with their heads fixed. In order to
prevent discomfort caused by the noise during the scanning,
they wore earphones to reduce the noise. Foam boards were

placed below the waist, and foam pads were placed on both
lower limbs to raise the legs, so as to reduce the gap between
the waist and the scanning bed. At the same time, volunteers
were asked to adopt chest breathing as far as possible during
the scanning process, so as to reduce the generation of respi-
ratory motion artifacts [10]. During the scan, place your
hands in front of your chest, but avoid crossing them. Keep
your elbows out of your body and as far away from your
waist as possible to minimize artifacts. If the volunteers were
female, they should remove their underwear to avoid metal
artifacts. They were asked to keep their bodies still during

Movement
10 min

T2map
10.35 min

BOLD
1.38 min

T2map
10.35 min

Pre- Post-
T2 sagittal
position

T1 shaft
position

BOLD
1.38 min

Rest for 30 minutes 

Scan timeline

Figure 1: Flow chart of muscle functional magnetic resonance scan.

30 min rest

1. 12 sagittal
2. T1 transverse position

3. BOLD ( 3.55min)
4. T2mapping (10.35min)

Imme
diately

15 min
rest 

30 min
rest 

45 min
rest 

1. BOLD (3.55min)
2. T2mapping (10.35min)

Figure 2: Magnetic resonance scanning flow chart.

Table 1: MRI scanning sequence and scanning parameters.

Scan
sequence

Sweeping solid
(mm)

Echo time (ms)
Repeat

time (ms)
NEX

Thickness of
layer (mm)

Interlamellar
spacing (mm)

The layer
number of
scanning

T2WI sagittal
view

PSE 0:91 × 1:32 × 4:00 120 2000 2 4 0.4 9

TlWI cross-
sectional place

FSE 0:71 × 0:90 × 4 00 7.6 344 3 4 0.4 32

BOLD cross-
sectional place

EPI 1:5U × 1:50 × 4:00 3.7/10.3/15.9/
21.5/27.1/32.7

466 6 3 0.7 24

T2-napping cross-
sectional place

FSE 0:76 × 0:76 × 0:30 7/13/19/25/31/37 1974 1 3 0.7 24
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the scanning and avoid motion artifacts [11]. The exercise
method is as follows: adopt simple Roman stool to do goat
stand up movement, namely, the upper body antigravity
flexion and extension movement. In the past, dorsiflexion
was a movement, the whole movement process was divided
into three groups, each group did 15 movements, and the
interval between groups rested for 30 seconds. The main
points of action are as follows: the feet are fixed, the body lies
on the bench, the upper body slides to the lower abdomen
and sticks to the side of the stool, the hands are crossed in
front of the chest when the action is carried out, the upper
body is quite upward as far as possible, when the highest
point stops for three seconds, and then the body overcomes
the gravity effect and slowly goes down [12]. The whole
movement should be maintained in the way of fast rise
and slow fall, not relying on gravity or inertia to complete
the action quickly.

After scanning, GE ADW4.4 postprocessing workstation
was used for image processing and analysis. Taking the
upper edge of L3 and L4 vertebrae as the level of interest,
the boundary of longissimus multifidus and iliocostus mus-
cle was delineated in the cross-section of the corresponding
level, and the CSA and corresponding T2 values of each
muscle were recorded. The R2∗ values of each muscle were
measured by the same method. During the measurement
of muscle values, the range of the region of interest should
avoid tendon and intramuscular fat components. The post-
processing threshold of BOLD MRI is 71~ 201, the confi-
dence is 0.05, and the color level is 20~ 100. The
postprocessing threshold of T2-mapping was 10, the confi-
dence was 0.05, the value of color levels ranging from 33 to
71 was measured by two attending physicians who had been
engaged in bone and muscle imaging diagnosis for a long
time by the double-blind method, and the average value
was calculated [13].

SPSS 24.0 software was used for statistical analysis of the
general condition of the volunteers (height, weight, age,
BMI) and independent sample t-test. One-way ANOVA
was used for the CSA, T2 values, and R2∗ of all muscles of
different genders (longissimus multifidus and iliocostal
muscle) on the left and right sides at multiple time points
before and after exercise. The LSD method was used for
pairwise comparison of CSA, T2 values, and R2∗ values of
all muscles. Pearson correlation analysis was used for corre-
lation analysis.

The general information of male and female healthy vol-
unteers is shown in Table 2. After statistical analysis, the
average height and weight of male were higher than that of
female (P < 0:05), while there were no significant differences
in age and body mass index (BMI) between male and female
(P > 0:05).

The general situation of volunteers in each group was
shown in Table 3. After statistical analysis, there was no
significant difference in the height, weight, age, and BMI of
volunteers in each group (P > 0:05).

The comparison of the total CSA of the dorsi extensor
muscle group at different time points before and after
exercise showed that the changes of the total CSA of the
dorsi extensor muscle group at different time points before

and after exercise were statistically significant (P < 0:05).
CSA increased 15 minutes after exercise compared with 0
minutes before exercise and decreased 30 and 45 minutes
after exercise compared with 15 minutes after exercise.
There is a comparison of CSA of dorsi extensor muscle
groups at different levels at different time points before
and after exercise by statistical analysis, L3 upper margin
layer, and L4. The changes of CSA of the dorsi extensor
muscle group at the upper margin were statistically signifi-
cant at different time points before and after exercise
(P < 0:05). CSA increased 15, 30, and 45 minutes after exer-
cise compared with that before exercise, and CSA increased
15, 30, and 45 minutes after exercise compared with that at
0 minutes after exercise [14].

The comparison of CSA of muscles at different levels at
different time points before and after exercise was shown
in Figure 3. After statistical analysis, THE CSA of multifidus
muscle at L4 level increased 15 and 45 minutes after exercise
compared with before exercise and decreased 30 minutes
after exercise compared with 15 minutes after exercise, with
statistical significance (P < 0:05). The CSA of multifidus
muscle at L3 increased 15 minutes after exercise compared
with before exercise and decreased 30 minutes after exercise
compared with 15 minutes after exercise, with statistical sig-
nificance (P < 0:05). The CSA of the longissimus muscle at
L4 increased 15, 30, and 45 minutes after exercise compared
with that before exercise, and the CSA increased 15, 30, and
45 minutes after exercise compared with that at 0 minutes
after exercise with statistical significance (P < 0:05). L3 level
of longissimus muscle increased 15 minutes after exercise
compared with 0 minutes before exercise and decreased 30
and 45 minutes after exercise compared with 15 minutes
after exercise, with statistical significance (P < 0:05).

CSA changes of iliocostal muscle at L3 and L4 levels at
different time points before and after exercise were not sta-
tistically significant (P > 0:05).

The comparison of the CSA of the left and right muscles
at different levels at different time points before and after
exercise showed that the CSA at L4 level increased 15 and
45 minutes after exercise compared with before exercise
and decreased 30 minutes after exercise compared with 15
minutes after exercise, with statistical significance (P < 0:05).
At L3 level, the CSA of the left multifidus muscle increased
15 and 45 minutes after exercise compared with before
exercise, decreased 30 minutes after exercise compared with
15 minutes after exercise and increased 45 minutes after exer-
cise compared with 30 minutes after exercise, with statistical
significance (P < 0:05). The CSA of the right longissimusmus-
cle at L4 level increased 15, 30, and 45 minutes after exercise
compared with that before exercise, the CSA at L4 level
increased 15, 30 and 45 minutes after exercise compared with
that at 0 minutes after exercise, and the difference was statisti-
cally significant (P < 0:05). CSA increased in 45 minutes com-
pared with 0 minutes after exercise, and the difference was
statistically significant (P < 0:05). At L3 level, the CSA of bilat-
eral longissimus muscle increased 15 minutes after exercise
compared with 0 minutes before exercise and decreased 30
and 45 minutes after exercise compared with 15 minutes after
exercise, and the differences were statistically significant
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(P < 0:05). There was no significant difference in CSA at L3
and L4 levels at different time points before and after exercise
of bilateral iliocostal muscles (P > 0:05).

The comparison of CSA of left and right muscles at dif-
ferent levels and different genders at different time points
before and after exercise was statistically analyzed. In male
volunteers, the CSA at L4 level increased 15 minutes after
exercise compared with before exercise, CSA decreased 30
minutes after exercise compared with 15 minutes after exer-
cise, and CSA increased 45 minutes after exercise compared
with 30 minutes after exercise, with statistical significance
(P < 0:05). At L3 level, the CSA of right multifidus muscle
increased 15 minutes after exercise compared with before
exercise, increased 15 minutes after exercise compared with
0 minutes after exercise, and decreased 30 minutes after
exercise compared with 15 minutes after exercise, with sta-

tistical significance (P < 0:05). The CSA of right multimul-
tius muscle of female volunteers increased 15, 30, and 45
minutes after exercise compared with that before exercise
and 45 minutes after exercise compared with that 0 minutes
after exercise, with statistical significance (P < 0:05). The
CSA of left multifidus muscle at L4 level increased 30 and
45 minutes after exercise compared with that before exercise,
and the difference was statistically significant (P < 0:05). L3
level CSA of right multifidus muscle increased at 0min after
exercise compared with before exercise and decreased at 15,
30, and 45min after exercise compared with 0min after
exercise, and the difference was statistically significant
(P < 0:05). L3 level CSA of left multifidus muscle increased
15 minutes after exercise compared with before exercise
and decreased 30 minutes after exercise compared with 1S
after exercise, with statistical significance (P < 0:05) [15, 16].

Table 2: Male and female volunteers were generally compared.

Cases Height (cm) Weight (kg) Age (year) BMI (kg/m2)

Male 48 170:75 ± 5:43 63:28 ± 8:31 24:48 ± 2:56 21:72 ± 2:42
Female 52 160:05 ± 4:95 53:17 ± 6:56 23:39 ± 2:06 20:28 ± 2:26
T value 11.06 8.45 2.53 3.37

P value <0.001 <0.001 0.054 0.131

Table 3: Analysis of general situation among each group.

Time
First group Second group Third group Fourth group F P

Height (cm) 165:34 ± 7:25 164:41 ± 8:37 164:72 ± 7:18 165:92 ± 8:14 0.180 0.963

Weight (kg) 56:83 ± 7:54 57:54 ± 7:53 56:38 ± 8:31 57:13 ± 6:89 0.653 0.349

Age (year) 23:3 ± 3:1 23:8 ± 2:0 22:8 ± 1:7 22:7 ± 0:6 0.543 0. 197

BMI (kg/m2) 21:3 ± 1:9 21:7 ± 2:9 20:7 ± 2:2 20:4 ± 2:5 1.326 0.078
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Figure 3: Comparison of CSA of muscles at different levels at different time points before and after exercise.
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4. Discussion

The lower part of the human dorsi extensor muscle group
starts from the posterior edge of the dorsal iliac ridge of
the sacrum and passes up to the level of the L4 vertebra to
the longissimus multifidus and iliocostus muscles. The iliac
costal muscle is located in the inner side of the posterior
edge of each costal arch, and its main function is to partici-
pate in spinal dorsi extension and assist the rotation of the
upper body. The longissimus is attached upward to the mas-
toid process, and the multifidus arises laterally in the form of
a short tendon of lumbar vertebrae’s nipple. At the top, the
spinous process of the upper vertebral body, the longissimus
muscle, and the multifidus muscle are mainly involved in
spinal dorsi extension [17, 18]. The dorsiflexor muscle group
is the most important part of the core muscle group of the
human body, and its role is to maintain the normal shape
of the spine and participate in the maintenance of walking
and posture. The dorsi extensor muscle group is the largest
at the level of lumbar vertebrae, its morphology and struc-
ture are relatively complex, and it is also the most vulnerable
to injury. It is closely related to LBP strain of psoas muscle or
disc herniation, and it is the most important muscle group to
be paid attention to in clinical rehabilitation training. MRI
has a high resolution of soft tissue, and its display of the
lumbar extensor muscle group is superior to CT and ultra-
sound and with the advent of functional MRI. In particular,
magnetic resonance phosphorus spectrum analysis can not
only observe the changes of CSA before and after muscle
exercise but also dynamically monitor the mutual transfor-
mation process between phosphocreatine and ATP before
and after muscle exercise. However, phosphorus spectrum
analysis requires special magnetic resonance detection
equipment and is difficult to be popularized in clinical use.
Bold MRI is widely used in the study of nervous system
function, usually to detect changes in local blood M flow in
the brain under a certain disease state or a certain task state,
so as to reflect the range of lesions or functional areas in the
brain. With the development of fMRI, BOLD MRI has also
been gradually applied to the research outside the nervous
system, including kidney, liver, and skin tissue. However,
BOLD MRI is rarely reported in the study of the skeletal
muscle system, especially in the study of the lumbar dorsi
muscle group [19, 20]. In the 1990s, Ogawa et al. discovered
that deoxygenated hemoglobin changed the signal of blood
vessels and surrounding water molecules, and this changed
signal could be detected by gradient echo sequence of
high-field MRI, thus discovering BOLD enhancement effect.
Deoxyhemoglobin in the human body is a paramagnetic
material, and its iron ions contain four unpaired electrons;
so, it can affect the relaxation time of neighboring protons.
When the amount of deoxygenated hemoglobin in a single
blood vessel increases, decreased T2 or T2∗ signaling of
water molecules in and around blood vessels, that is, the
transverse relaxation rate of adjacent water molecules R2
(1/T2)和R2∗ (1/T2∗) is increased. The decrease of R2∗ sig-
nal in tissues can indirectly reflect the decrease of deoxygen-
ated hemoglobin content in small blood vessels in tissues,
thus reflecting the changes of blood perfusion volume in
tissues in the resting task state.

There were significant differences in R2∗ values of the
left and right iliocostal muscles at the L3 upper margin of
normal healthy volunteers before and after exercise, and
the difference was more significant in the female group
(left change > right) but not in the male group. Comparison
of the CSA of the left and right iliocostal muscles at the L3
upper margin before and after exercise showed that the
CSA changes of the left iliocostal muscles before and after
exercise were more obvious in the female group than in
the right side, while the difference between the left and right
sides was not obvious in the normal male group. However,
there was no significant difference in the changes of CSA
or R2∗ before and after muscle exercise at the upper edge
of L4 in both male and female groups. After analysis, the
R2∗ values and CSA changes of the left and right iliac-
costal muscles before and after exercise at the upper margin
of L3 in the female group were more obvious than those on
the right. The two showed corresponding consistency, and
the difference existed in the female group, while there was
no difference in the male group. The reason may be that
during the whole dorsiflexion movement, the longissimus
muscle of the female multifidus is not strong enough to con-
tralateral iliocostal muscle contraction, and corresponding
blood flow is reduced due to the compensatory assistance
of one side (left) iliocostal muscle contraction. In L4, there
was no significant difference in CSA and R2∗ between the
left and right sides before and after the exercise of each mus-
cle in the upper margin layer, but L3. There are significant
differences between the left and right iliocostal muscles at
the upper margin, which may be due to the fact that the dor-
sal extensor muscle group at L4 and L3 is mainly involved in
the dorsal extension movement, while the iliocostal muscles
at L3 are not only involved in the dorsal extension move-
ment but also have the function of assisting lateral rotation.

5. Conclusion

BOLD MRI and T2-mapping’s imaging can indirectly assess
the trend of CSA water metabolism and blood oxygen level
in the back muscle of healthy adults after exercise. After
exercise, the CSA and T2 values of lumbar and back muscles
showed slow movement: rising and rapid downward trend
in the recovery period; R2∗ showed a rapid decrease in the
exercise period and a rapid increase in the recovery period.
The T2 value of the longissimus muscle at level 3 increased
earlier than that at L4, and the change rate of T2 value of
the longissimus muscle at the right level of L3 increased ear-
lier than that at the left level of L3 and L4. The T2 value of
the horizontal left iliocostal muscle increased later than the
right side of L4. The left and right sides of the muscle could
affect the change rate of T2 value of the longissimus muscle
and iliocostal muscle after exercise. The CSA of longissimus
multifidus of different genders increased slowly during the
exercise period and maintained a trend during recovery
period in females, while decreased slowly during the recov-
ery period in males. The changes of CSA after exercise of
multifidus muscle and longissimus muscle were influenced
by different genders.
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In order to solve the complex and recurrent problem of chronic pelvic inflammation disease (CPID) in the process of the clinical
treatment, a method of understanding the influencing factors of CPID by investigating the actual situation of clinical cases and
using logistics regression analysis was proposed in this study. A total of 204 outpatients were selected from a certain hospital.
The ratio of the cases in the experimental group to those in the control group stands at 1 : 1. The results were obtained as
follows. According to the data of CPID patients collected in the paper, the majority of patients had a high school education
background or below technical secondary school education background, accounting for 66.7%. And the majority of patients
were manual workers, accounting for 69.1%. All the exp (B) values of the frequency of sex life per month ≥ 9 times, frequent
sex life during menstruation, IUD contraception, no contraception, abortion ≥ 3 times, vaginal irrigation per week ≥ 1 time,
and intrauterine surgery ≥ 3 times were more than 1. These seven factors were the risk factors for chronic pelvic inflammation.
Oral contraceptives were a weak protective factor of chronic pelvic inflammation. These factors including early drug
withdrawal (53.1%), without understanding the condition of the disease (35.7%), no time to review the disease (24.5%), and
irregular medication (21.4%) accounted for a large proportion. They were associated with the recurrence of CPID. This
method is aimed at providing some foundations for establishing effective prevention and control measures for chronic pelvic
inflammation and providing a recognized clinical diagnosis and efficacy evaluation criteria for the treatment of chronic pelvic
inflammation.

1. Introduction

Pelvic inflammatory disease (PID) refers to the inflammation
of the female upper genital tract and its surrounding tissues,
mainly including endometritis, salpingitis, fallopian tube and
ovarian abscess, and pelvic peritonitis. Inflammation can be
limited to one site or involve several sites simultaneously. Pel-
vic inflammation is divided into two categories, namely, acute
and chronic. The deterioration of acute pelvic inflammation
can cause diffuse peritonitis, sepsis, and septic shock. And it
is life-threatening for severe cases. If it is not completely cured

in the acute phase, it will become chronic pelvic inflammatory
disease (CPID), which often lasts for a long time and occurs
repeatedly. It can cause the diseases including infertility, tubal
pregnancy, and chronic pelvic pain, seriously affecting
women’s health and increasing the economic burden of the
family and society, as shown in Figure 1. Pelvic inflammation
is a common gynecological disease. The main pathogens are
staphylococcal, streptococcus, Escherichia coli, anaerobic bac-
teria, and so on [1]. In recent years, due to the wide prevalence
of sexually transmitted diseases, the pathogen type of pelvic
inflammatory disease has changed. And because of the change
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of modern human life patterns, the pathogenic factors of pelvic
inflammatory disease have also become more complicated. At
present, the incidence of pelvic inflammation has an upward
trend, which has become the focus of domestic and foreign
researches and has attracted the attention of experts from dif-
ferent countries. Because of the long disease course of PID that
lasts for several months or years, or even decades, which has a
great impact on women’s health and fertility, the disease can
lead to chronic pelvic pain (CPP), infertility, tubal pregnancy,
and so on, seriously affecting women’s health and increasing
the economic burden of the family and society. Chronic pelvic
pain caused by the long-term inflammation can cause a nega-
tive influence on women’s daily life, work, and sexual life. It
is because some viruses can threaten mother and child simulta-
neously through vertical infection that the treatment of PID is
getting more and more attention and has become a highly
anticipated topic in themedical community [2]. Over the years,
professional workers have explored the etiology, pathogenesis,
and treatment of pelvic inflammation unremittingly. Many
drugs and methods have been used in the treatment of pelvic
inflammation, but its curative effect is not very satisfactory. In
order to explore the related factors of chronic pelvic inflamma-
tion and provide a scientific basis for further preventing the dis-
ease, the investigation of chronic pelvic inflammation still
needs to be studied. This paper is aimed at investigating the
related factors and relapse factors affecting the incidence of
chronic pelvic inflammatory disease and at providing a refer-
ence for the prevention and treatment of this disease. At the
same time, through the diagnosis of chronic pelvic inflamma-
tion patients and the exploration of the syndrome characteris-
tics, it is aimed at providing new ideas for chronic pelvic
inflammation syndrome and at providing clinical basis for sci-
entific treatment [3]. Based on the above, logistic multivariate
regression analysis was used to analyze the effect of chronic pel-
vic inflammation on infertility in women.

2. Literature Review

Pelvic inflammatory disease (PID) refers to a group of infec-
tious diseases in the female upper genital tract, mainly includ-
ing endometritis, salpingitis, fallopian tube and ovarian
abscess (cyst), and pelvic peritonitis. Liu et al. believed that
inflammation could be limited to one site and could also
involve several parts at the same time. It could spread to the

whole pelvic organs and peritoneum. The most common were
salpingitis and salpingoophoitis, and simple endometritis and
ovaritis were less common [4]. Reyftmann et al. believed that
these symptoms including lower abdominal pain and discom-
fort, lumbosacral pain, low heat fluctuations, fatigue-prone,
menstruation disorder, increased menstrual volume, and infer-
tility were common. Even neurasthenia symptoms appeared,
such as depression, fatigue and weakness, body discomfort,
and insomnia [5]. Balla et al. believed that PID was the name
of western medicine, and the name of pelvic inflammation
did not appear in the ancient books of traditional Chinesemed-
icine. According to the symptoms, signs, and clinical manifes-
tations, it could be attributed to “female abdominal pain,”
“leukorrhea disease,” “heat into blood room,” and “dysmenor-
rhea” [6]. Dabis considered that PID was one of the most fre-
quent and important inflammation in pregestational women.
PID was characterized by stubborn and recurrent disease,
which seriously affects women’s physical and mental health
[7]. Chen et al. believed that its incidence rate remained high
in recent years, and it was prone to recurrence, which seriously
affected women’s health. About 1 million women in the United
States each year developed PID from a variety of pathogenic
bacteria. The infection rate was highest among teenagers. Every
year, more than 100,000 women were infertile due to pelvic
inflammatory disease, and about 70,000 women have tubal
pregnancy caused by PID [8]. According to Kaplan and Kirici,
a woman spent 1060-3180 to treat PID in her lifetime on aver-
age. If the diagnosis and treatment were not timely, there would
be a variety of sequelae, such as ectopic pregnancy, tubal ovar-
ian abscess, infertility, dyspareunia, and chronic pelvic pain [9].
Siegenthaler et al. noted that chlamydial pelvic inflammatory
disease had been reported as a risk factor for ovarian cancer.
About 33.74% of PID patients were infected with HPV virus,
so they were more prone to cervical cancer than the general
population [10]. Yang et al. believed that the transmission route
of pelvic inflammation usually included the following four
forms: lymphatic system, blood circulation, spread along the
genital mucosa, and direct spread. At present, it was believed
that PID episodes were mostly related to the following factors:
infection after intrauterine operation, sexual activity and age,
lower reproductive tract infection, poor sexual hygiene, and
inflammation of adjacent organs [11]. Lemly and Gupta sum-
marized the following 10 inducing factors of PID: female geni-
tal anatomy characteristics, female genital natural defense
function vulnerable, female life period of physiological charac-
teristics, sexual activity, sexually transmitted diseases, contra-
ception, abortion or vaginitis, vaginal flushing, iatrogenic
infection, and other diseases such as tuberculosis and appendi-
citis [12]. Perhar et al. believed that the pathogens causing pel-
vic inflammatory disease had two sources, including aerobic
and anaerobic pathogens from the original living in the vagina
and pathogens from the outside, such as Neisseria gonor-
rhoeae, Chlamydia trachomatis, Mycobacterium tuberculosis,
and Pseudomonas aeruginosa. The main pathogen was pyo-
genic bacteria, such as pathogens of streptococcus PID can be
simple aerobe, simple anaerobic bacteria, or aerobic bacteria
and anaerobic bacteria mixed infection, which may or may
not be associated with sexually transmitted diseases. In order
to prevent PID from attacking recurrently, in addition to the
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Figure 1: Influencing factors of pelvic inflammation.
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comprehensive treatment, attention must be paid to its
nursing, so as to obtain better treatment effect and prevent its
recurrence [13].

3. Research Methods

3.1. Diagnostic Criteria. Diagnostic criteria are formulated
with reference to the relevant contents of the Guiding Prin-
ciples for Clinical Research of New Chinese Medicine issued
by the Ministry of Health.

(1) Medical history: having a history of acute pelvic
inflammation

(2) Symptoms

(i) Low fever and fatigue: systemic symptoms are
not obvious. Sometimes the patients are prone
to fatigue, with only low fever. Neurasthenia
symptoms can appear for some patients with a
long disease course, such as depression, physical
discomfort, insomnia, and other diseases

(ii) Lower abdominal swelling pain or low lumbar
swelling pain: this is the main clinical symptom.
The pain is caused by the chronic inflammation
of the uterus, tubal adhesion, or pelvic blood sta-
sis. The pain may aggravate before and after
fatigue, sexual intercourse, and menstruation [14]

(iii) Increased leucorrhea: leucorrhea is star-yellow
or light yellow in form of water, or yellow green,
sometimes with a bad smell

(iv) Menstrual imbalance: the symptom is with more
menstruation volume or prolonged menstrua-
tion, due to pelvic blood stasis caused by chronic
inflammation or affecting ovarian function

(v) Infertility: the symptom appears due to tubal adhe-
sion obstruction caused by chronic inflammation

(3) Signs: the uterus is often in a backward flexion posi-
tion, with limited activity or fixed adhesion. When it
is uterine myositis, the uterus can have tenderness. If
it is salpingitis, the cord to phase the fallopian tube
on one side or both sides of the uterus will be touched,
with tenderness. If it is the fallopian tube water or fal-
lopian tube ovarian cyst, cystic mass on pelvic side or
both sides can be touched, with limited activity and
tenderness. If it is pelvic connective tissue inflamma-
tion, the plate thickening can be touched on one or
both sides of the uterus with tenderness. Or low liga-
ment in the uterus is thickening and hardening, with
tenderness [15].

For the above signs, the following two items should
appear at the same time at least. The one is uterine move-
ment being limited or adhesion fixation with tenderness.
The other is tenderness in attachment area (corticulate
thickening or sheet thickening or packing).

(4) Auxiliary examination

(i) Blood routine: the total number of leukocyte or
neutrophils slightly increases

(ii) Blood sedimentation rate examination: if
inflammatory mass forms, the blood sedimen-
tation rate increases slightly faster

(iii) B ultrasound examination: thickening fallopian
tube, effusion, or pelvic inflammatory mass can
be explored

(iv) Vaginal or cervical canal discharge smear
examination: it is abnormal or pathogens can
be detected

(v) C reaction protein determination: if there is an
inflammatory mass formation, examine whether
C reaction protein increases or not

(vi) Serum CA-125 measurement: if there is an
inflammatory mass formation, examine whether
serum CA-125 increases or not

(vii) Laparoscopy: the formation of uterine and
tubal adhesion lesions or pelvic inflammatory
mass can be seen. It can be diagnosed according
to the above main symptoms and necessary
signs, combined with the medical history and
auxiliary examination [16]

3.2. Data of the Experiment Subjects. A total of 204 outpa-
tients were selected from a certain hospital. The ratio of
the cases in the experimental group to those in the control
group stands at 1 : 1. The control group was mainly selected
from family members, relatives, friends, colleagues, or class-
mates of the selected cases. And healthy people aged no
more than 3 years compared with the selected cases were
randomly selected, with a total of 204 cases [17] (note: all
research subjects had a sexual history).

The average age of the experimental group was 29:16 ±
7:63 years old. The average age of the control group was
30:08 ± 7:54 years old. There was no statistical difference
in age between the two groups. Age distribution is shown
in Table 1.

4. Results Analysis

4.1. Clinical Data of the Experimental Group. The minimum
age was 19 years old, and the maximum age was 46 years old
in the experimental group. And the patients were graded at 5
years as an age group. The specific information is shown in
Figure 2.

As shown in Figure 2, in the collected data of CPID
patients, the high incidence age of chronic pelvic inflamma-
tion was 25-34 years old, and the number of cases in this age
group accounted for 55.9% of the total number of cases in
the experimental group.

In the collected data of CPID patients, education and
occupation are distributed in Figure 3.
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As shown in Figure 3, in the collected data of the CPID
patients, the majority of patients had a high school educa-
tion background or below technical secondary school educa-
tion background, accounting for 66.7%. And the majority of
patients were manual workers, accounting for 69.1%.

4.2. Analysis of the Factors Associated with CPID Pathogenesis.
By using the logistic regression analysis, the dependent vari-
able Y is whether to suffer from chronic pelvic inflammation
(0 = not suffer fromCPID, 1 = suffer fromCPID). The factors

with the significant differences between the experimental group
and the control group were obtained, including education,
occupation, frequency of sex, menstrual sex, contraception
(no contraception, IUD contraception, oral contraceptives),
number of abortions, vaginal irrigation, intrauterine surgical
operation, degree of work fatigue, and life pressure, which were
regarded as independent variables. By using the backward dele-
tion method, the binary logistic regression model was adopted.
Logistic regression analysis was performed [18]. Results are
shown in Table 2.

According to Table 2, the Sig. values of the eight factors
listed were all less than 0.05, which were statistically signifi-
cant. All the exp (B) values of the frequency of sex life per
month ≥ 9 times, frequent sex life during menstruation,
IUD contraception, no contraception, abortion ≥ 3 times,
vaginal irrigation per week ≥ 1 time, and intrauterine
surgery ≥ 3 times were more than 1. These seven factors
were the risk factors for chronic pelvic inflammation. Com-
bined with the regression factor B (positive correlation), it
could be known that those with the above 7 factors were
prone to chronic pelvic inflammation [19]. The exp (B)
value of oral contraceptives was less than 1. Combined with
the regression coefficient B (negative correlation), it indi-
cated that it was a protective factor of chronic pelvic inflam-
matory disease. But its exp (B) value was close to 1,
indicating that it was a weak protective factor.

The logistic regression equation was obtained from
Table 2, as shown as follows:

P = e−1:194+0:691A+0:754B+0:311C+0:415D−0:023E+1:564F+0:761G+2:045H

1 + e−1:194+0:691A+0:754B+0:311C+0:415D−0:023E+1:564F+0:761G+2:045H
,

ð1Þ

where A is the frequency of sex life per month ≥ 9 times,
B is the frequent sex life during menstruation, C is the IUD
contraception, D is the no contraception, E is the oral con-
traceptives, P is the abortion ≥ 3 times, G is the vaginal irri-
gation per week ≥ 1 time, and H is the intrauterine
surgery ≥ 3 times.

The positive probability of CPID can be calculated in the
regression equation.

4.3. Analysis of the Factors Associated with the Recurrence of
CPID.Among the 204 CPID cases investigated, 98 were patients
with CPID recurrence. The recurrence patients filled in the

Table 1: The distribution of CPID cases and age of the control group.

Age (years old) Case load (case) The control group (case)

Below 20 (not including 20) 3 2

20-24 32 35

25-29 62 61

30-34 52 55

35-39 39 36

Above 40 (including 40) 16 15

Total 204 204

Note: the age distribution of the two groups was tested by X2. P > 0:05. It is not significant.
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Figure 2: Age distribution of the CPID cases.
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Figure 3: The distribution of education and occupation of the
CPID cases.
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recurrence-related factor table and the recurrence-related fac-
tors were investigated [20]. The results are shown in Table 3.

As can be seen from Table 3, according to the collected
data in this survey, these factors including early drug with-
drawal (53.1%), without understanding the condition of
the disease (35.7%), no time to review the disease (24.5%),
and irregular medication (21.4%) accounted for a large pro-
portion. They were associated with the recurrence of CPID.

As shown in Table 4, in the collected data in this paper, the
factor stopping themedication after the symptoms decrease by
yourself (55.1%) accounted for a large proportion.

As can be seen from Table 5 that in the collected data in this
survey, patients have a good compliance with doctors’ advice on

paying attention to hygiene and forbidding sex life during men-
strual period, but poor compliance with regular review [21].

4.4. Discussions. As for patient care, patients suffering from
CPID should follow the following five pieces of advice. First,
one should pay attention to rest, avoid sex life being too fre-
quent, and arrange the work and rest time. Second, one
should adjust the mood to have a happy and optimistic
spirit. Third, one should protect the spleen and stomach,
pay attention to the diet and nutrition, and avoid spicy
and stimulating foods. Fourth, one should beware of the
invasion of wind, cold, and humid heat. Fifth, one should
do appropriate exercises and strengthen the resistance ability

Table 2: Results of the logistic regression analysis of the factors associated with CPID.

Correlative factors B S.E. Wald df Sig. Exp (B)
95.0% C.I. for exp

(B)
Lower Upper

The frequency of sex life per month ≥ 9 times 0.691 0.297 5.430 1 0.020 1.996 1.116 3.570

Frequent sex life during menstruation 0.754 0.259 8.510 1 0.004 2.126 1.281 3.528

IUD contraception 0.311 0.140 4.914 1 0.027 1.365 1.037 1.796

No contraception 0.415 0.146 8.061 1 0.005 1.514 1.137 2.016

Oral contraceptives -0.023 0.006 13.027 1 0.000 0.977 0.965 0.989

Abortion ≥ 3 times 1.564 0.774 4.084 1 0.043 4.778 1.048 21.783

Vaginal irrigation per week ≥ 1 time 0.761 0.771 0.976 1 0.032 2.141 0.473 9.700

Intrauterine surgery ≥ 3 times 2.045 0. 807 6.421 1 0.011 7.732 1.589 37.675

Constant -1.194 0.338 12.450 1 0.000 0.303

Table 3: Table of correlative factors related with recurrence of CPID.

Correlative factors Number Percentage (%)

No time to review the disease 24 24.5

Underestimating the disease 12 12.2

Without understanding the condition of the disease 35 35.7

Irregular medication 21 21.4

Early drug withdrawal 52 53.1

Other 8 8.2

Note: patients should fill in two or more related factors at the same time when filling in the form.

Table 4: Reasons for drug withdrawal.

Reasons Number Percentage (%)

Forgetting to take medicine 8 8.2

Stopping the medication after the symptoms decrease by yourself 54 55.1

Poor effect 16 16.3

The side effect of drug 9 9.2

High prices 11 11.2

Table 5: Table of the doctor’s advice.

Regular medication Paying attention to hygiene Regular review Forbidding sex life during menstrual period

Yes 61.2 66.3 80.6 51.2

No 38.8 33.7 19.4 48.8
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of the body. Logistic regression is a multivariate analysis
method to study the relationship between dichotomous or
multicategorical dependent variables and multiple influencing
factors. Logistic regression belongs to probabilistic regression,
which is applicable to data with categorical variables (including
ordered classification and disordered classification) [22].
According to the study design, it can be divided into noncondi-
tional logistic regression and conditional logistic regression.
According to the type of dependent variable, it can be divided
into binary logistic regression, multiclassified disordered logis-
tic regression, andmulticlassified ordered regression. In dichot-
omy logistic regression, if the effect of an event (such as disease
or not)Y(dependent variable) is affected by a group of indepen-
dent variablesX1, X2, X3,⋯, Xmthat is dichotomized, the value
ofY = 1indicates an event (such as disease and positive reac-
tion), andY = 0means an event does not occur (such as disease
does not occur and negative reaction). Logistic regression anal-
ysis is widely used in the epidemiological study of disease risk
factors and can also be used to screen the meaningful symp-
toms of syndrome differentiation. The syndrome is composed
of a group of symptoms of different influences on the
syndrome, which should distinguish between the primary and
secondary symptoms. A logistic regression model of the syn-
drome can be established if the symptoms of the syndrome
are used as the dependent variable Y and the symptoms appear
in the syndrome are used as the independent variable X. The
different contribution rates of these independent variables
(symptoms) to the dependent variables (syndrome) can be ana-
lyzed by logistic regression. And the independent variables with
too small or more scattered contribution rates can be excluded.

5. Conclusion

Chronic pelvic inflammation disease (CPID) is a common dis-
ease clinically in gynecology, which frequently occurs. The
treatment of chronic pelvic inflammation is a more complex
process. In this study, CPID was investigated with the help
of the case-by-case method, and the related factors and recur-
rence characteristics of CPID were preliminarily understood.

The results of this study are shown as follows.

(1) By the means of X and X2 test, the correlation factors of
the difference with statistical significance between the
experiment group and the control group were found.
By using logistic regression analysis, the high risk factors
of chronic pelvic inflammation were obtained including
the frequency of sex life per month ≥ 9 times, frequent
sex life during menstruation, IUD contraception, no
contraception, abortion ≥ 3 times, vaginal irrigation
per week ≥ 1 time, and intrauterine surgery ≥ 3 times.
And the weak protective factor was oral contraceptives

(2) According to the collected data in this survey, these
factors including early drug withdrawal (53.1%), with-
out understanding the condition of the disease
(35.7%), no time to review the disease (24.5%), and
irregular medication (21.4%) accounted for a large
proportion. They were associated with the recurrence
of CPID
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To investigate the clinical benefits of coronary CT angiography in older adults. The results of this trial were 110 patients who
underwent CT angiography (selected from 20 March 2016 to 20 March 2017). Use computer group mode. The control group
received health care, including 50 patients, and the control group received usual care, including 60 patients. Then, the best and
best image quality, time-consuming analysis, and satisfaction were compared between the two groups. The experimental results
showed that the best and best image quality (83.00%), examination time (5:72 ± 1:81) minutes, and patient satisfaction
(100.00%) of the experimental group were better than those of the control group (P < 0:05). Targeted healthcare for patients
undergoing coronary CT angiography can improve the patient’s ability to receive a diagnosis with a consistent attitude, reduce
work hours, reduce adverse factors, and improve patient satisfaction with care.

1. Introduction

Coronary heart disease is a fatal heart disease that kills many
people. The literature shows that heart disease accounts for
about 15% of all deaths and has a significant impact on the
life and health of patients [1]. Early diagnosis and early
treatment are important ways to reduce cardiovascular
mortality and improve prognosis. Conventional coronary
angiography (CAG) is the gold standard for diagnosing
coronary heart disease, but treatment is limited by high
costs. CT coronary angiography (CTCA) is widely used for
the diagnosis of coronary heart disease because of the phys-
ical improvement and resolution of a large number of CT
films. However, how to reduce patient discomfort, complete
screening, and good imaging has become an important part
of electrical research [2]. Multislice spiral CT coronary angi-
ography (MSCTCA) is a new, concealed, and safe device that
has been widely used in hospitals. MSCTCA can be used as a
first-line diagnosis and clinical examination of vascular
stenosis. The sensitivity, specificity, and accuracy of its
measurements have been recognized, leading to better and
more accurate treatments for hospitals [3].

Coronary CT angiography (Figure 1) is an important
basis for screening and preliminary diagnosis of coronary
intervention at present. It belongs to a new diagnostic
mode. It has the advantages of safety, noninvasive, high-
diagnostic accuracy, and simple operation. It has high
sensitivity and specificity for coronary artery and can
accurately evaluate the degree of lesions, so as to provide
basis for the formulation of treatment plan. However, with
the deepening of relevant reports, it can be found that the
CT angiography of coronary artery can be affected by fac-
tors such as environment, psychology, respiratory coordi-
nation, and heart rate. In this regard, it is also necessary
to strengthen nursing intervention and guidance, so as to
ensure image quality and improve the success rate of
examination. Routine nursing is more passive and one-
sided, which is not conducive to wide promotion. There-
fore, targeted nursing intervention should be selected to
improve the imaging quality by standardizing the nursing
before, during, and after the examination. This paper is
aimed at exploring the value of different nursing methods
in patients undergoing coronary CT angiography, as
described below [4].
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Liu and others think that coronary heart disease is the abbre-
viation of coronary heart disease, and it is often found in the
middle and old age population. With the increase of age, the
incidence rate of disease is gradually increasing. CAG is the
gold standard for judging the degree of coronary artery
stenosis, but the examination price is high and invasive,
causing serious damage to the patient’s body [5]. Smeets
and others believe that CTCA is a new noninvasive and safe
technology with high sensitivity and specificity. How to
maintain the best state of patients during examination and
improve the imaging quality of CTCA has become the most
concerned issue of Radiology Department [6]. Faan and
others believe that CTCA is an important screening method
for evaluating coronary artery disease in patients with coro-
nary heart disease. 64 slice spiral CT has the characteristics
of fast scanning, high image quality, and high diagnostic
accuracy, but good nursing cooperation is an important part
of successful examination, especially heart rate and psycho-
logical regulation [7]. Yang and others found that the change
of heart rate plays an important role in the imaging quality
of CTCA. When the heart rate is slow, CTCA can get the
best imaging quality. Therefore, a stable heart rate should
be maintained during the examination [8]. Msosa and others
believe that the factors affecting heart rate include basic
heart rate, mood fluctuation, and severity of disease. Before
the examination, nurses actively communicate with patients,
listen to their voices, find the source of patients’ anxiety fac-
tors, explain the pathogenesis of coronary heart disease and
the importance of CTCA examination through professional
knowledge, patiently answer patients’ questions, improve
patients’ understanding of CTCA examination of coronary
heart disease, alleviate patients’ tension, enhance their
self-confidence to overcome the disease, reduce patients’
psychological burden, and stabilize their heart rate [9].
Zima and others since the wide application of multislice
spiral CT, the CT scanning speed have been significantly
improved. The imaging mode has entered the era of three-
dimensional volume scanning from two-dimensional image
acquisition. Moreover, the postprocessing methods of multi-
slice spiral CT images are diverse, which increases the appli-
cation range of spiral CT [10]. Sole and others believe that CT
angiography (CTA) refers to rapid spiral CT scanning while
rapidly injecting contrast agent into vein, and the obtained
data is processed by advanced computer to form the image
of blood vessel. Cti1 examination has the advantages of small
trauma, rapid examination, convenient imaging, and accu-
rate diagnosis. This imaging examination method provides
a reliable anatomical basis for surgical operation planning

and plays an extremely important role in the evaluation
of blood vessels before and after liver operation [11].
Alperovitch-Najenson and others believe that powerful CT
postprocessing function, after scanning, dual source CT can
automatically select the best phase of coronary artery devel-
opment for reconstruction through prospective ECG gating
equipment. When the automatic selection is wrong, manual
reconstruction can also be further selected [12].

3. Experimental Analysis

3.1. Subjects. A total of 100 subjects were accepted from
March 20, 2016, to March 20, 2017. The researchers divided
the patients who underwent CT angiography into two
groups of 40 before and after admission. The procedure
includes (1) when the patient is resting, the heart rate is less
than 100 beats per minute, and the breath is less than 30;
(2) after the ECG examination, the patient can see the
clear vision of the nasal cavity, as well as the sound quality;
(3) all patients have coronary artery CT angiography indica-
tions; (4) all patients have signed the written consent [13].

Exclusion procedure: (1) exclude patients with severe
arrhythmia; (2) exclude patients with congestive heart fail-
ure; (3) exclude patients with liver and kidney insufficiency
and hyperthyroidism; (4) exclude patients who are allergic
to iodine concentration. The mean age of the research
group was (52:86 ± 3:22) years, including 26 males and
24 females [14].

3.2. Experimental Method. Scanning method: the CT scanner
used this time adopts the light speed 61 row model provided
by GE company to assist the patient in the supine position,
and 350mg/ml iohexol is injected through elbow vein. The
coronary artery and intracardiac and extracardiac structures
of the observation group are observed, and the patient
images are processed after surface reconstruction, multipla-
nar reconstruction, volume reproduction, and maximum
density projection. The control group was given routine
nursing guidance and informed of relevant knowledge
and precautions before the examination [15]. The observa-
tion group adopted targeted nursing intervention, mainly
including

(1) Nursing before Examination. ① Psychological nurs-
ing: in order to reduce the image artifacts caused
by arrhythmia or rapid heart rate and maintain a sta-
ble heart rate, it is also necessary to do a good job of
psychological counseling to help patients eliminate
their inner tension and patiently explain the func-
tion, purpose, and relevant matters of concern of this

4-slice CT 16-slice CT 64-slice CT

165 ms0.25 s 188 ms

Dual-source CT

83 ms

Figure 1: Coronary CT angiography.
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examination. In order to prevent accidents, it is also
necessary to ask the patients whether they have
organ diseases and drug allergy history before exam-
ination; ① in order to ensure the accurate and
smooth pushing of the contrast medium, it is also
necessary to select the blood vessel puncture without
puncture, phlebitis, and thick and straight on the
same day and select the corresponding needle model
according to the injection flow rate and blood vessel
conditions. At the same time, the venous trocar has
unique elasticity and flexibility, safe and simple oper-
ation, little stimulation to blood vessels, and will not
lead to leakage or trocar prolapse due to high pres-
sure or too fast injection speed [16]. After successful
puncture, 1ml of contrast medium needs to be
injected and observed for 15 minutes. The examina-
tion can be continued only after it is confirmed that
there is no allergic reaction; ① respiratory training:
respiratory artifact is the main factor leading to the
failure of the examination. For this, it is also neces-
sary to teach the patients the correct nursing
methods before the examination and reasonably
adjust the respiratory rate according to the instruc-
tions of the CT machine, so as to improve the image
quality. During the examination, the respiratory rate
should be kept in a uniform state, the chest and
abdominal wall should not move up and down, and
the lips should be closed tightly. Breathe only after
hearing the breath holding display light goes out or
the instructions, and the breath holding time should
not be pushed back. Train several times according
to the method until the patients fully master and
understand it. For patients with poor hypoxia toler-
ance or lung diseases, oxygen inhalation intervention
is also needed to maintain body braking, and the
patients are instructed not to sneeze, swallow, cough,
and other actions; ① therefore, it is also necessary to
take β receptor blocker before the examination, so as
to control the heart rate, and so as to avoid arrhyth-
mia and artifacts. Before the examination, ask the
patient to lie down and rest for 15 minutes, and then
continue the examination after the mood fluctuation
is stable [17]

(2) In order to avoid the failure of breath holding, breath
holding training should be carried out again, and the
smoothness of the indwelling needle should be
checked. When injecting contrast agent, maintain
the speed of 5ml per second. In the process of exam-
ination, once the patient has abnormal phenomena,
it is necessary to stop the examination immediately
and give corresponding symptom intervention [18]

(3) Postexamination Care. After the scanning is com-
pleted, separate the puncture needle and high-
pressure syringe, and keep the needle for observation
for 30 minutes. After the patient has no abnormali-
ties, it can be removed. For patients with vomiting
symptoms, they need to be treated with correspond-

ing antiemetic drugs and encourage patients to drink
more water to promote the discharge of contrast
agent

3.3. Observation Indicators. The nursing satisfaction of
patients was evaluated by nursing evaluation scale. The total
score was 100, 80~100 was very satisfied, 60~79 was satis-
fied, and <59 was dissatisfied. The nursing satisfaction was
ðvery satisfied + satisfiedÞ/total person × 100%. Excellent rate
of image quality: excellent rate = excellent rate + good rate;
excellent: the vessel contour is clear, and there is no artifact
in the coronary artery; good: the contour of local blood ves-
sels is blurred or there are artifacts in local coronary arteries;
poor: vessel contour is blurred or vessel display is inter-
rupted, and artifacts appear in all or most of the coronary
arteries.

3.4. Statistical Treatment. The statistical software SPSS 22.0
was used for data processing. The inspection time was repre-
sented by ðx ± sÞ, and the t-test was used; the excellent rate
of image quality and nursing satisfaction of counting data
are expressed in (%), and x2 test is adopted. If the final com-
parison result shows that P < 0:05, it indicates that the data
difference is statistically significant [19].

3.5. Result Analysis. The image quality of the control group
was higher than that of the control group, and the difference
was statistically significant (P < 0:05), as shown in Table 1.

The nursing rate in the control group was higher than
that in the control group, and the monitoring period was
shorter than that in the control group (P < 0:05), as shown
in Table 2.

The comparison of baseline heart rate and postoperative
heart rate after the health study between the two groups is
shown in Table 3. As can be seen from Table 3, there was
no difference in heart rate between the two groups; after a
healthy workout (waiting for a 15-minute rest), heart rate
increased faster than heart rate in both groups. Compared
with the group, the difference was statistically significant;

Table 1: Excellent and good rate of comparative image quality
(cases (%)).

Group Number of cases Excellent Good Poor

Observation group 50 42 8 0

Control group 60 31 12 7

X2 — 7.623

P — <0.05

Table 2: Comparison of nursing effects.

Group
Number of

cases
Inspection

time
Nursing

satisfaction

Observation group 50 5:54 ± 1:75 50

Control group 60 8:14 ± 1:34 41

t — 7.356 9.836

P — <0.05 <0.05
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after the health study, the heart rate of the control group was
faster than that of the affected group. There were significant
differences between the two groups.

The comparison of cardiac control time and breathing
time in the combined breathing group between the two
groups is shown in Table 4. As can be seen from Table 4,
after oral administration of metoprolol hydrochloride, the
heart rate was below 70BPM and the time it took for the
joint to breathe. Training time in both groups was shorter
in the group intervention than in the control group. The
difference between the two groups was significant [20].

The incidence and efficacy of heart rate > 10 bpm
between the two groups are shown in Figure 2. As can be
seen from Figure 2, the effect of the heart rate change >
10 bpm control group was lower than that of the control
group, and the success rate was higher than that of the
control group. Differences between the two groups were
significantly identified.

4. Discussion

It can be seen from the experiment that the heart rate of the
examiners in both the intervention group and the control
group is faster than the basic heart rate after entering the
waiting room and resting quietly for 15 minutes, which is
related to the examiners’ tension in the specific environment
of the hospital, fear of the examination process, and strange-
ness to the medical staff [21]. Nervous and fearful emotions
can cause the examiner’s sympathetic nerve to be excited
and his heart rate to increase. The faster heart rate coronary
angiography, in addition to the higher chance of image arti-
facts, the time of image postprocessing is also significantly
prolonged. Therefore, the examiner’s emotional tension will
increase the examiner’s dose of heart rate control and pro-
long the time of heart rate control, resulting in the prolonga-
tion of the workflow. Its center rate is an important factor
that directly affects the image quality. At present, some stud-
ies believe that when the heart rate of patients is ≤65BPM
during coronary artery imaging, relatively good image qual-
ity can be obtained. Some scholars also observed that the

greater the fluctuation range of heart rate during the exami-
nation, the more obvious the decline of image quality, espe-
cially when the fluctuation range of heart rate is ≥0.5 bpm.
Therefore, we routinely require that the examiner’s heart
rate be controlled below 70BPM before examination. When
the heart rate fluctuation amplitude is 10 bpm during the
examination, it has little impact on the quality of coronary
artery imaging. Some authors suggest using a receptor
blocker to control heart rate. When the subject is in the rou-
tine examination room, it may be related to the increase of
heart rate fluctuation when we are in the examination room
or lying in the examination room. When the subject is ner-
vous, it may be found that the heart rate of some subjects
will increase when we are lying in the examination room.
Some subjects need to wait for β long time after taking met-
oprolol orally for many times, and the heart rate is still dif-
ficult to control, resulting in failure of examination and
prolongation of workflow, resulting in waste of personnel
and equipment resources [22].

It can be seen from the experimental data that there was
no significant difference in the basal heart rate between the
two groups of examiners. After 15 minutes of rest in the
waiting room, the heart rate in the control group was sig-
nificantly higher than that in the intervention group
(P < 0:001), and the difference was statistically significant.
By fully communicating with the inspectors in the inter-
vention group before the inspection, the inspectors have
a full understanding of the entire inspection process,
actively cooperate with the inspection, and reduce tension
and fear [23]. At the same time, combined with oral meto-
prolol hydrochloride, it can quickly control the examiner’s
heart rate and reduce the fluctuation range of heart rate dur-
ing the examination. The results showed that the heart rate
control time of the examiners in the intervention group was
significantly shorter than that in the control group, the inci-
dence of heart rate fluctuations > 10 bpm during the inspec-
tion process was significantly lower than that in the control
group, and the inspection success rate was significantly
higher than that in the control group. It shows that effective
health education and psychological nursing measures can

Table 3: Comparison of basic heart rate and heart rate after health education between the two groups.

Group n Basal heart rate Heart rate after health education t P

Observation group 50 62:38 ± 3:58 94:26 ± 8:06 10.31 <0.001
Control group 60 63:49 ± 3:48 93:16 ± 6:23 8.87 <0.001
t 1.13 7.16

P >0.05 <0.001

Table 4: Comparison of heart rate control time and breathing coordination training time between the two groups.

Group n Heart rate control time (min) Breathing coordination training time (min)

Observation group 50 52:37 ± 12:62 62:34 ± 11:24
Control group 60 31:63 ± 12:56 34:21 ± 6:37
t 6.91 10.35

P <0.001 <0.001
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ensure the success rate of examination while optimizing the
workflow.

In the process of coronary artery imaging, it is generally
necessary for the subject to hold his breath for 5~ 10 s, but
some subjects cannot hold their breath due to tension and
other reasons, resulting in respiratory motion artifacts. In
order to reduce the impact of breathing on coronary artery
imaging, train the examiner to hold his breath after inhaling
evenly and repeat it many times until the examiner can suc-
cessfully complete the inhaling and holding action within
the estimated scanning time after hearing the instruction.
In addition, the respiratory movement of some examiners
is uneven, resulting in the selection of trigger points some-
times low and resulting in shear artifacts. Therefore, it is
necessary to emphasize the importance of uniform breathing
to the examiners [24]. In the control group, the technician
only instructed the examiner to follow the instructions of
the machine, inhale deeply first, and then hold his breath,
but the examiner often breathed involuntarily, so that the
technician needed to repeatedly train the examiner’s breath-
ing cooperation. In the intervention group, the nurses
trained the examiners to inhale evenly before the examina-
tion and then hold their nose while holding their breath.
This has a better effect, controlling the examiners’ involun-
tary spontaneous breathing and reducing the generation of
respiratory artifacts.

Coronary CTA examination should obtain excellent
images. As a nursing staff, every patient can achieve the best
state before the examination. Let patients actively cooperate
during the examination and actively communicate with
patients after the examination, which is not only to ensure
clear image quality but also the main purpose of nursing
work.

In terms of psychological nursing, targeted psychological
intervention should be implemented before the examination
to overcome the tension of patients, such as eliminating the

fear of large-scale instrument examination, the harm of
ionizing radiation to the body and the safety of contrast
agent, so as to reduce the psychological burden of patients,
and so as to stabilize the heart rate. Some studies have
shown that the relaxation training of behavior and scien-
tific comforting language can significantly reduce the
impact of patients’ bad emotions on their physical state,
restore the homeostasis of internal environment, and suc-
cessfully check.

In terms of heart rate control, the intervention group
gave 25mg Betaloc sublingual with a heart rate of more than
70 beats/min, with a maximum of no more than 100mg.
When necessary, oxygen inhalation was given to reduce
the heart rate and stabilize the heart rate. The heart rate
was controlled below 70 beats/min, which achieved good
results and obtained the best image quality. In terms of
breath control, good breath holding is a necessary and key
factor for the successful completion of cardiac coronary
artery examination. If the patient cannot hold his breath
during the scanning process, the respiratory artifact is large,
resulting in tomography and displacement of cardiac vascu-
lar image, which has a great impact on the image quality and
has an impact on the diagnosis, which must be avoided [25].

5. Conclusion

In addition to the direct impact on heart rate and respira-
tion, the quality of multislice spiral CT coronary imaging
has a direct impact on its scanning technology, the amount
of contrast medium, and the injection rate. Any improper
operation may lead to the failure of the examination. There-
fore, before apricot examination, giving patients careful and
scientific nursing and controlling interference factors will
help patients complete the examination better and faster
and improve the image quality of coronary CTA. All patients
in the intervention group obtained satisfactory images,
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Figure 2: Comparison of incidence and examination success rate of heart rate fluctuation amplitude > 10 BPM between the two groups.
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which is inseparable from the careful nursing work before
and during the examination. Careful nursing is an important
guarantee for the success of the examination. To sum up, the
nursing staff should fully communicate with the examinee
before the contrast examination, and the appropriate com-
bined application of metoprolol hydrochloride tablets can
effectively control the examinee’s tension, slow down the
examinee’s heart rate, and narrow the range of heart rate
fluctuation during the examination. In addition, simple
and easy breathing cooperation training can ensure better
image quality, improve the success rate of examination and
diagnosis accuracy, optimize the workflow, and give full play
to the equipment and human resources. In a word, targeted
nursing intervention can provide patients with high-quality,
comprehensive, and scientific nursing service guidance.
When used in patients undergoing coronary CT angiogra-
phy, it can not only improve the examination quality but
also reduce the artifacts caused by various influencing fac-
tors on the imaging image, meet the needs of diagnosis, pro-
mote the smooth progress of the examination, and improve
the image quality.
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In order to meet the needs of the analysis and application of regression equation in clinical medicine of tonsil infection, this paper
focuses on the semiparametric regression model method, cross-validation method, empirical method, and multiple regression
equation analysis of atypical data using regression equation. The general method of analyzing this kind of data is given, and
the parameter estimation and hypothesis testing of the model are systematically studied. The experimental results showed that
among the 90 paraffin-embedded tissue specimens of chronic tonsillitis and adenoid hypertrophy in this study, 26 out of 49
male children were EBERs positive, accounting for 53.06% of male children (26/49 cases). 28 of the 41 female children were
positive, accounting for 68.29 of the female children (28/41 cases). There were 14 cases in infant group, 20 cases in preschool
age group, 25 cases in school-age group, and 31 cases in adolescence group; the EBERs-positive rate was 42.86% (6/14 cases) in
early childhood and 55.00% in early school-age (11/20 cases), and the EBERs-positive rate was 60.00% in school-age group
(15/20 cases) and 70.97% in adolescent group. The results showed that the latent infection rate of adenoid hypertrophy EBV in
children with chronic tonsillitis showed no significant difference between genders. It is proved that the regression equation
method can meet the needs of clinical analysis and application of tonsil infection.

1. Introduction

Tonsillitis is a very common disease that is rarely considered
an important risk factor for oropharyngeal cancer, but the
relationship between inflammation and carcinogenesis has
been well documented. Foreign scholars have also confirmed
that there is a correlation between the development of naso-
pharyngeal carcinoma and surrounding inflammation [1].
Although inflammatory processes are known to increase
the risk of cancer, the relationship between chronic tonsillitis
and cancer remains unknown. High-risk HPV and EBV
infection play an important role in tumor transformation
of human oral epithelial cells, and viral infection does play
a role in inducing cancer mechanism, but the potential role
of viral infection leading to virus-induced carcinogenesis
has not been verified [2]. As a simple and effective method

to find the regression equation, the least square method
has been mastered and widely used. Recent studies on the
robustness of mathematical statistics have found that when
there are out varies, the robustness of the regression equa-
tion obtained by the least square method is often affected
[3]. In this regard, some methods of robust regression are
proposed to overcome this defect. For example, a more
robust regression equation can be obtained by using the
absolute sum of residuals as the objective function of mini-
mization, that is, the least one method; see Figure 1 [4]. In
this paper, by using the robustness of median over mean,
and with the aid of residual analysis, a new robust regression
equation is presented to analyze the characteristics of tonsil-
lar infection pathogens and nursing factors that can resist
the interference of abnormal data by several iterations of
the initial regression equation.
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Wang and Zhang believed that the parameter estimation of
multiple regression models in previous studies usually
adopts the least square parameter estimation method, but
the least square regression model requires no collinearity
between independent variables. When there is serious collin-
earity between independent variables, the parameter estima-
tion will be seriously harmed, the model error will be
increased, and the robustness of the model will be destroyed.
In addition, multiple linear regression often requires the
sample content to be 10~20 times of the number of vari-
ables. In practical problems, it is sometimes difficult to
expand the sample content [5]. To solve this problem,
Undiyaundeye proposed a new multivariate statistical analy-
sis method partial least squares (PLS) regression in 1983 [6].
Grauso et al. has studied and pointed out that in the regres-
sion modeling of dependent variable to multiple indepen-
dent variables, when there is a high degree of correlation
within each variable set, the partial least squares regression
modeling analysis is more effective than the general multiple
regression, and its conclusion is more reliable [7]. By analyz-
ing the function of partial least squares regression on the
synthesis and screening of multivariate information, Atta-
fuah et al. revealed the modeling mechanism of partial least
squares regression under multiple correlation conditions
and also demonstrated the extensive application scope of
this new multivariate analysis method [8]. Yu et al. used spe-
cific examples to compare and analyze the least squares
regression (MLR) principal component regression (PCR)
and partial least squares regression (PLS), revealing that
PLS can provide a more reasonable. In addition to the robust
regression model, some research contents similar to princi-
pal component analysis and canonical correlation analysis
can be completed at the same time to provide more rich
and in-depth information [9]. Lu et al. believes that partial
least squares regression analysis provides a many-to-many
linear regression modeling method to establish linear or
even nonlinear regression prediction equations of dependent
variables with respect to independent variables. It is espe-
cially suitable for the case where two groups of variables
have a large number of multiple correlations and the amount
of observed data is small [10]. Bazan et al. believed that the
least square regression analysis was initially applied in the
field of metrology and achieved success. In recent years, it
has been rapidly extended to other fields, such as bioinfor-
matics and social sciences, and achieved good results. How-
ever, it is seldomly applied in the field of medicine and
health, which explains the application analysis of partial least
square regression of tonsil infection pathogen characteristics

and nursing influencing factors [11]. Tarr et al. noted that with
the deepening understanding of disease and its influencing
factors and various indicators, multifactor analysis method
has been widely used. Multivariate analysis, also known as
multivariate statistical analysis, is a series of statistical methods
to study the relationship between multiple factors (variables)
and the relationship between samples (individuals) with these
factors, such as discriminant analysis, cluster analysis, and
principal component analysis [12]. In this series of methods,
multivariate linear regression is the basis of multivariate statis-
tical methods to study the linear relationship betweenmultiple
independent variables and one dependent variable.

On the basis of the current research, this paper focuses on
the semiparametric regression model method, cross-
validation method, empirical method, and multiple regression
equation analysis of atypical data by using regression equation;
gives the general method of analyzing this kind of data; and sys-
tematically studies the parameter estimation and hypothesis
testing of the model, to prove the effect of regression equation
method on clinical analysis and application of tonsil infection.

3. Research Method

3.1. Semiparametric Regression Model Method. In practical
problems, people often encounter other situations where the
assumptions of the classical statistical model cannot be fully
satisfied. For example, the specific dependency relationship
between response variables and explanatory variables is not
clear or linear; that is, the model formal assumption does not
meet the distribution of response variables, is not easy to
judge, or does not meet the required distribution, that is, the
data source assumption does not meet. At this point, the clas-
sical regression analysis method cannot guarantee good
results, parameter estimates are unreliable, and it is even diffi-
cult to give a reasonable explanation for the selling problem.
Therefore, classical statistical methods have their limitations;
it is difficult to conduct regression analysis on atypical data,
while nonparametric regression, one of the exploratory analy-
sis methods, can effectively analyze atypical data.

At this point, the classical regression analysis method
cannot guarantee good results. Parameter estimates are not
reliable, and it is even difficult to give a reasonable explana-
tion of the sellability problem. Therefore, classical statistical
methods have their limitations. It is difficult to perform
regression analysis on atypical data, but nonparametric
regression, one of the exploratory analysis methods, can
effectively analyze atypical data [13].

According to the different assumptions of regression
function, regression models can be divided into two types:
parametric regression model and nonparametric regression
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Figure 1: Regression equation flow.
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model. If the regression function belongs to a class of func-
tions determined by a finite number of parameters, the func-
tion form is known, and the parameters are unknown, that
is, the model form is known, and it is called parametric
regression model. If the regression function is restricted to
a certain class of smooth functions, such as continuously dif-
ferentiable functions with square integrable second deriva-
tives, that is, a set of functions belonging to an infinite
dimension, it is called a nonparametric regression model.
Like classical regression, nonparametric regression also has
two main purposes: one is to explore and describe the rela-
tionship between variables, and the other is to predict and
estimate, that is, regression is regarded as a model-based
data induction method [14].

The model studies the dependence between the response
variable and the single explanatory variable t, and it can
solve many important problems. However, in practical work,
many things or phenomena are affected by multiple vari-
ables, so it is necessary to study the relationship between
multiple variables. Multiple regressions are often used in sta-
tistical analysis to study the dependence relationship affected
by multiple explanatory variables, and the more general
model of multiple regressions is the linear model: yi = x’iβ
+ εi. xi is the vector composed of the ith observed explana-
tory variable, which can be a continuous variable or a cate-
gorical variable. β is the unknown regression coefficient
vector. In general, xi contains a constant L corresponding
to the intercept [15]. In order to relax the linearity assump-
tion of one of the explanatory variables in the linear model, a
semiparametric regression model can be considered.

3.1.1. Model Description. Assume that for each observation
yi, there is a p + 1 explanatory variable, in which the p
-dimensional vector xi and the quantitative variable t, and
if the reaction variable y is linearly related to the explanatory
variable x, there is the following model, as

yi = x’iβ + g tið Þ + εi ð1Þ

is an unknown p-dimensional regression coefficient vector β,
g ðtÞ is an unknown smooth function, x is a linear variable,
and t is a spline variable. ε is independent of delta ðx, yÞ. E
ðεÞ = 0, and V ðεÞ = σ2 (unknown). Obviously, xi does not
contain constant l, and the constant term can be included
in gðtÞ, so the above model is called semiparametric regres-
sion model or partial spline.

The semiparametric regression model is more adaptable
than the parametric linear model. In practical work, the semi-
parametric regression model is an extension of the linear
model because some variable often has an influence on the
performance of the unknown function. In the actual applica-
tion of Model Formula (1), response variables are linearly cor-
related, and most explanatory variables should be based on
professional theoretical knowledge or previous experience.
The processing of spline T variable is different from other lin-
ear variables in that it is processed in a nonparametric form.

The semiparametric regression model is solved by the
penalty least squares method, where the estimation of β

and gðtÞ minimizes the following weighted sum of penalty
squares.

Sw β, gð Þ = 〠
n

t=1
wi yi − x’iβ − g tið ÞÈ É2 + α

ð
g′′ tð Þ2dt: ð2Þ

Smooth parameter α > 0, wi > 0, and wi = 1 without
weighting [16].

Set Y = ðyl ⋯ ynÞ’,W = diag ðwi,⋯, wnÞ, X is n ∗ p n-
matrixn, the ith is xi

’; to consider the stalemate, suppose t1
, t2,⋯, tn by s1, s2,⋯, sq; and the matrix that shows the rela-
tionship between them is called the incidence matrix, which
is denoted by N . N is an n ∗ qmatrix whose elements are Ni,
if ti = sj, and Nij = 1; otherwise, Nij = 0. If ti is not identical,
then q ≥ 2. Make aj = gðsjÞ, j = 1, 2,⋯, q. Then the vector g

to be estimated is ða1, a2,⋯, aq。Þ’. Similarly, if s1 < s2 <
⋯<sq, and aj = gðsjÞ, then two matrices Q and R can be
defined, except that tl, t2,⋯, tn should be replaced by s1, s2
,⋯, sq and K = OR−1Q’, and then

Ð
g′′ðsÞ2ds = g′Kg.

Use matrix notation to represent Swðβ, gÞ, then:

Sw β, gð Þ = Y − Xβ −Ngð Þ′W Y − Xβ −Ngð Þ + αg′Kg: ð3Þ

When β and g are solutions to the following partitioned
matrix equation, the above formula takes a minimum.

X ′WX X ′WN

N ′WX N ′WX + αK

" #
β

g

 !

=
X ′

N ′

" #

WY : ð4Þ

3.2. Cross-Validation. Cross-validation is a method in which
each observed value participates in both model establishment
and model evaluation, in order to obtain the sum of squares of
residuals (Prediction Residual Error Sum of Squares, PRESS),
which reflects the disturbance error caused by the change of
observation points. Finally, the total sum of squares of all
residuals is obtained as the total sum of squares of residuals
[17, 18]. The cross-validation method can be divided into

(1) leave-one-out (LOO)

(2) two batch cross-validation method

(3) split-sample cross-validation method

(4) random sample cross-validation method. For exam-
ple, the batch cross-validation method, that is, q con-
secutive observations are detained as test data set
each time, and the remaining observations are used
to establish the model. When Q = 1, it is the trun-
cated cross-validation method [19]. The larger the
PRESS value is, the more unstable the model is.
Finally, the number of extracted components is
determined according to the principle of minimizing
the sum of squares of predicted residuals

3.3. Experience Method. It is determined according to the
cumulative contribution rate of components. Generally,
extracted components explain most of the variation
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information of independent variables and dependent vari-
ables, such as 65%, 75%, and 80%. This method is similar
to the determination of the number of principal components
in principal component analysis. This method is simple and

convenient but not accurate, and the accuracy of regression
equation is not high [20].

3.4. Determination Method of Multiple Regression Equation

3.4.1. Forward Selection Method. The forward selection
method is to investigate the relationship between variables
outside the equation and dependent variables and introduce
the variables with the closest relationship into the equation
one by one until there are no variables with significant rela-
tionship outside the equation to be introduced [21].

3.4.2. Backward Elimination. That is, each variable is first
included in the equation, and then the significance of the lin-
ear relationship between X ′ and Y is judged, and the inde-
pendent variables with no significant significance are
removed from the equation one by one until all the indepen-
dent variables contained in the formula have significant sig-
nificance for Y .

3.4.3. Stepwise Regression. This is a more reasonable and con-
venient method established on the basis of the previous two
methods; that is, from the selected m independent variables,
according to the size of the corresponding variable contribution
of each variable, two-way cross is introduced and removed one
by one for screening. Before and after an independent variable is
selected or removed, a hypothesis test is performed to ensure
that each time a new variable is introduced, only the indepen-
dent variable that has a significant effect on Y is included in
the equation. This is repeated until no independent variable
with no significant effect can be removed from the equation,
and no independent variable with significant effect can be
selected outside the equation to achieve the optimal standard.

3.4.4. Optimal Subset Regression Method. That is, from the
subset regression equation of all possible combinations of all
independent variables, the best one is selected according to

Table 1: Data list 1.

t x1 x2 ε y ŷ

1 13.7573 9.0395 3.75143 117.821 113.7

2 15.052 7.3279 1.14067 122.813 122.411

3 8.6033 7.3862 0.23542 94.179 92.477

4 8. 6597 8.5354 -7.34831 75.51 81.595

5 15.260 7 4.0964 3.86252 127.148 124.918

6 12.7431 7.4814 -3.4369 88.786 92.752

7 16.268 6.4557 9.27355 114.115 106.738

8 10.168 5.2876 -3.75255 81.923 85.032

9 13. 2466 5.3008 0.40266 92.177 92.14

10 11.5926 5.5634 1.03347 81.719 80.133

11 6.7552 12.4906 -0.30367 24.013 21.325

12 12.956 8.818 -3.99901 56.798 60.147

13 11.1053 3.6854 -6.52679 71.167 76.288

14 7.7996 6.2757 -1.49224 48.193 46.746

15 16. 1694 6.3666 0.46688 75.036 74.903

16 12.5233 4.4313 1.40592 70.742 68.307

17 16.213 9.0616 -7.86257 47.241 55.469

18 12.7037 6.6083 4.72638 58.156 52.658

19 11.1916 6.9559 -0.50045 43.68 43.025

20 9.0719 10.1228 -2.09744 16.307 16.571

21 13.2374 8.2352 -2.20841 38.275 40.706

22 14.1714 6.0503 1.91203 55.233 54.373

23 12.148 5.0736 -5.52984 44.491 50.723

24 11.029 10.0753 3.65699 22.564 19.43

25 10.8887 8.3597 3.08169 29.333 27.203

26 15.014 5.5422 3.69035 57.719 57.095

27 14.0647 6.6078 2.63609 47.195 47.519

28 10.9326 6.8775 0.81989 32.828 33.939

29 12.3795 6.8564 3.39402 40.131 39.377

30 15.2033 11.4076 9.15392 31.726 26.192

31 12.7406 4.4082 3.07456 53.77 53.48

32 14.3541 4.9055 -2.34343 51.552 57.089

33 7.2211 7.3388 4.36714 21.857 17.452

34 12.2964 7.379 -0.13148 35.106 36.812

35 7.5594 5.2159 6.15973 37.439 30.556

36 13.783 6.797 0.10761 45.426 46.447

37 11.7396 6.5214 2.97025 44.074 40.832

38 9.2977 5.9949 -4.85962 32.179 35.232

39 8.6071 6.3306 -5.48525 29.16 32.042

40 11.2352 9.6646 -4.16542 23.979 26.075

41 13.8607 7.6723 -4.27133 45.259 48.329

42 13.6616 8.4751 -0.61364 46.365 45.577

43 14.8575 10.0036 -0.35908 45.238 44.672

44 11.3236 5.1932 -4.19473 57.101 59.337

Table 2: Data list 2.

t x1 x2 ε y ŷ

45 13.0163 4.9998 -9.97231 60.984 70.019

46 11.2934 3.7157 0.90965 75.786 73.759

47 12.3691 4.0188 5.37863 85.636 80.071

48 13.1409 8.0467 9.53689 74.973 65.923

49 11.8286 7.1126 -8.29482 61.239 70.013

50 12.0206 5.9175 6.27481 86.574 81.372

51 9.9082 7.023 -3.72382 67.744 72.118

52 11.4828 8.8829 1.1973 72.648 73.099

53 7.1578 5.1667 -3.58128 76.989 81.040

54 16.1750 4.2811 6.46804 127.001 124.974

55 8.0296 3.9454 8.23395 107.718 100.957

56 12.2365 7.2613 -1.83271 99.812 104.805

57 14.5338 9.3725 2.89922 106.677 107.781

58 12.2149 8.6182 2.84722 108.163 108.284

59 14.1007 4.9623 8.82781 145.267 139.972

60 13.6661 48874 2.12864 143.379 144.101
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some index (such as R2, modified R2, and Cp). This method is
foolproof, but when there are many independent variables, the
calculation amount is very large (for example, there can be 2m-
1 subset equation with m independent variables).

4. Outcome Analysis

4.1. Simulated Example Calculation

4.1.1. The Research Group. All study samples were divided
into age groups according to the age staging standard of
pediatrics of the third edition of the eight-year program pub-
lished by People’s Medical Publishing House. It is divided
into early childhood: 1-<3 years old; preschool age: 3-<6
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Figure 3: Residuals of semiparametric model fitting.
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Figure 2: Residuals of linear model fitting.

Table 3: Expression rates of EBERs in children of different genders.

Sex Cases
EBERs expression rates

Positive Negative

Male 49 26 (53.06%) 23 (46.94%)

Female 41 28 (6829%) 13 (31.71%)

(note: χ2 = 2:16 ; P > 0:05).

Table 4: EBERs expression in different age groups.

Group Cases
EBERs expression

Negative Positive

Children’s group 14 6 (42.86%) 8 (57.14%)

Preschool age group 20 11 (55.00%) 9 (45.00%)

School-age 25 15 (60.00%) 10 (40%)

Adolescence group 31 22 (70.97%) 9 (29.03%)

(Note: χ2 = 3:48 ; P > 0:05).
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to 20 years old; there are four groups.
Forty pathological specimens of children with chronic

tonsillitis were assigned to the tonsil group, and 50 patholog-
ical specimens were selected from 191 children with adenoid
hypertrophy to the adenoid group by simple random sam-
pling method. Ninety tonsil and adenoid specimens were
divided into male group (n = 49) and female group (n = 41)
according to sex. According to age grouping criteria, 90 cases
of tonsil and adenoid pathological specimens were divided
into infant group (n = 14), preschool age group (n = 20),
school-age group (n = 25), and adolescence (n = 31). Ninety
tissue specimens were divided into 1, 2, 3,… 90. After num-
bering, immunohistochemistry and in situ hybridization
were performed [22].

4.1.2. Simulation Example Calculation. A simulation exam-
ple is given to illustrate the fitting effect of semiparametric
model. In this example, P = 2, n = 60, t changes from 1 to 60,
x1 ~ n ð12:66, 2:572Þ, x2 ~N ð6:7, 1:872Þ, error terms ε are
independent and distributed N (0, 52), and y = 3:4x1 + 5:2x2
+ 0:1ðt − 30Þ2 + 30:2 + ε. A sample simulation data can be
generated by SAS program, as shown in Tables 1 and 2.

Assuming that y is linearly dependent on x1 and x2, if the
data is artificially fitted with a parametric linear model, the
regression equation can be obtained: ~y = 49:0545 + 0:1282t +
4:4925x1 − 6:0078x2. Although the regression equation is
meaningful (P ≈ 0:0005), the fitting effect is poor, SSE =
45494:6025, R2 = 0:2692, and the mean square error is
812.4037. It can be seen from Figure 2 that there is a conic trend
between residual and T; that is, residual still contains useful
regression information. If the semiparametric regression model
is used for fitting, the calculated α value is 148.75, and the
regression coefficients of x1 and x2 are 3.7976 and -5.2356,
respectively. The test results were significant (P < 0:01), SSE =
980:6252, MSE = 19:2357, and R2 = 0:9842. The residual error
of model fitting is shown in Figure 3. As can be seen from the
above calculation results and Figure 3, the fitting effect of the
semiparametric model has been greatly improved, and the rela-
tionship between Y and T has been correctly reflected [23, 24].

4.2. Comparison of EBER-Positive Rate in Different Tissues,
Sex, and Age Groups

4.2.1. Comparison of EBERs-Positive Expression Rate
between Different Genders. In this study, paraffin-embedded
tissue sections of 90 patients with chronic tonsillitis and ade-
noid hypertrophy were collected. EBERs were positive in 26
of the 49 male children, accounting for 53.06 of male children
(26/49 cases); among 41 female children, 28 were EBERs pos-

itive, accounting for 68.29 of the female children (28/41cases).
Set χ2 test, χ2 = 2:16, and P = 0:14 > 0:05 (see Table 3).

4.2.2. Comparison of EBERs-Positive Rate in Different Age
Groups. In 90 cases of chronic tonsillitis and adenoid
hypertrophy of tonsils, there were 14 cases in the infant
group, 20 cases in the preschool age group, 25 cases in
the school-age group, and 31 cases in the adolescent
group. The positive rate of EBERs was 42.86% (6/14 cases)
in early childhood and 55.00 in preschool age (11/20 cases).
The EBERs-positive rate was 60.00% in school-age group
(15/20 cases) and 70.97 in adolescent group (22/31 cases).
Set χ2 test, χ2 = 3:48, and P = 0:32 > 0:05 (see Table 4).

4.3. Analysis of T Lymphocyte Subsets in Children with
Chronic Tonsillitis. The CD3+T lymphocytes of 19 children
with chronic tonsillitis in Epstein-Barr virus-positive group
were 68:83 ± 3:941, CD4+T cell were 31:23 ± 4:79, CD8
+T cell were 30:54 ± 5:54, and the ratio of CD4+/CD8+
was 1:02 ± 0:25. There was no statistical significance
between these cells and the lymphoid subsets of children
with chronic tonsillitis in the Epstein-Barr virus-negative
group [25]. See Table 5 for details.

5. Conclusion

In this study, 40 cases of chronic tonsillitis in children and
50 cases of adenoid hypertrophy in children were exam-
ined for LMP1 and EBER. Based on regression equation,
this paper focuses on semiparametric regression model
method, cross validation method, empirical method, and
multiple regression equation analysis of atypical data and
gives the general method of analyzing this kind of data.
The parameter estimation and hypothesis testing of the
model were systematically studied. The T lymphocyte sub-
sets in peripheral blood of 40 children with chronic tonsil-
litis were detected by flow cytometry, and the following
conclusions were drawn:

The latent infection rate of adenoid hypertrophy EBV in
children was higher than that of chronic tonsillitis in
children.

The latent infection rate of adenoid hypertrophy EBV in
children with chronic tonsillitis showed no significant differ-
ence between genders.

This study involves a relatively new field of statistics,
many analytical methods are not perfect, and there is a lack
of ready-made statistical software. In order to be convenient
and practical, the obtained analysis methods need to be pro-
grammed in the future and then analyzed by examples to
obtain satisfactory results through the program and verify
their practicability.

Table 5: Analysis of T lymphocyte subsets in children with EB-positive and negative Epstein-Barr virus chronic tonsillitis.

CD3+T(%) CD4+T(%) CD8 +T(%) CD4+/CD8+

EB virus positive 68:83 ± 394 31:23 ± 479 3054 ± 5:54 102 ± 0:25
EB virus negative 68:62 ± 390 32:82 ± 6:29 2993 ± 6:28 1 09 ± 0:27
P value >0.05 >0.05 >0.05 >0.05
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In order to study the vascular density and retinal thickness of myopic children, a depth study was carried out on the basis of
OCTA microscope. Through the methods of prospective cross-sectional research, statistical analysis, and basic data
comparison, the research examination of myopia children under OCTA was successfully analyzed. There were significant
differences in the density of superficial capillaries in the whole macular region, inner ring, temporal side of inner ring, and
nasal side (P = 0:033, 0.024, 0.018, 0.032), and there was no significant difference in other ranges (P > 0:05). Macular fovea, as
the most sensitive part of the retina, has pathological changes, which will also lead to serious negative effects on vision. The
limitations of cross-sectional studies include the results of a relatively small sample size. After the study of OCTA in the
macular region of children with myopia, it is related to the progressive atrophy of the retina and choroid in the macular
region. When there are obvious pathological changes in the macular region, the thickness of the macular region becomes
significantly thinner. We found that there was a positive correlation between retinal vascular density and retinal thickness in
the fovea and above of myopia. The retinal thickness of the whole macular region, the inner ring and its four quadrants, and
the outer ring and its four quadrants were positively correlated with SE (standard error) (all P < 0:05); Foveal ring retinal
thickness was not associated with SE.

1. Introduction

The changes of retinal vascular density and thickness in the
macular region of adolescents with different degrees of myopia
and their correlation were studied by optical coherence tomog-
raphy and vascular OCTA imaging. Relevant reports show that
ametropia has become the second general disability disease in
the world, which will seriously affect the health and visual func-
tion of patients. Myopia is the highest incidence of refractive
errors in the world. With the continuous changes of people’s
lifestyle in recent years, the incidence rate of myopia is increas-
ing year by year, and it is beginning to become younger. Rele-
vant data show that the number of myopia in China accounts
for about 33% worldwide, which is 10% higher than the world
average. It has become an important public health problem.
Juvenile myopia has become a major public health problem

in the world. It is estimated that 13% of children will become
highly myopia by 2050. Lutein, also known as “eye gold,” is
themost important nutrient in the human retina. Lutein is con-
tained in the macula (center of vision) and lens of the retina of
the eye, especially in the macula. Lutein is an important antiox-
idant and a member of the carotenoid family, also known as
“phytolutein.” It coexists with zeaxanthin in nature. Scientific
research has shown that lutein is the only carotenoid found
in the retina and lens of the eye. This element cannot be man-
ufactured by the human body and must be supplemented by
external intake. Without this element, the eyes will be blinded.
Ultraviolet and blue light from sunlight entering the eyes will
produce a large number of free radicals, leading to cataracts,
macular degeneration, and even cancer. Lutein can filter blue
light, decompose the damage of strong light and ultraviolet rays
to the human eye, so as to avoid the damage of blue light to the
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eye, and prevent vision deterioration and blindness caused by
the lack of lutein, so lutein is also called the eye’s guardian.
High myopia has a high probability of vascular related fundus
complications. Due to the limitations of previous detection
techniques, we can rarely observe the subtle changes of fundus
blood vessels in healthy adolescents with myopia. In recent
years, the emerging optical coherence tomography angiogra-
phy (OCTA) can obtain the blood flow and structural informa-
tion of retinal vessels and choroidal microvessels in a
noninvasive, high-resolution, and three-dimensional way,
which provides a new method for clinical observation of fun-
dus vessels and structures inmyopia children. In patient groups
with different diopters, the application of the same OCTA can
show obvious differences in retinal vascular density and thick-
ness in macular area. There is a positive correlation between
density increase and thickness thickening in relevant patients.
The close relationship between them can be found through rel-
evant examination and control, as shown in Figure 1. The
superficial retinal vascular density and retinal thickness in the
fovea and parafovea of four groups of myopia were collected
and analyzed by OCTA. Results the superficial vessel density
and retinal thickness of macular fovea were not correlated with
equivalent spherical lens (r = 0:119, 0.221; P > 0:05) and ocular
axis length (r = −0:026, -0.119; P > 0:05). There was a positive
correlation between superficial vascular density and retinal
thickness (r = 0:674). The vascular density and retinal thick-
ness of the superficial layer near the fovea were positively cor-
related with the equivalent spherical mirror (r = 0:429, 0.379;
P < 0:05) and negatively correlated with the length of the ocu-
lar axis (r = −0:297, -0.274; P < 0:05). There was no correlation
between superficial vascular density and retinal thickness
(r = 0:199, P > 0:05).

2. Literature Review

Gus and others said whether there will be changes in retinal
choroidal microvessels and blood flow with the elongation of
ocular axis in the process of progressive myopia in children.
To study the application of the emerging OCTA technology
to detect the retinal choroidal blood flow and structure in the
macular region of myopia children [1], Xiu and others believe
that theoretically, the perfusion of central retinal artery may
be related to the thickness of inner retina, and the perfusion
of ciliary artery may be related to the thickness of outer retina
and choroid. The superficial and deep retinal vessels are located
in the inner retinal tissue. There is no significant difference in
the inner retinal thickness among the three groups in the study,
and there is no correlation between the superficial and deep ret-
inal vessel density and the inner retinal thickness [2]. Chan and
others believe that the pathological changes of fundus macula
caused by myopia are an important reason affecting visual
function. Therefore, studying the changes of retinal tissue
structure in patients with myopia is helpful to early detect mac-
ular lesions, so as to provide guidance for early diagnosis and
clinical treatment of the disease [3]. Nambudiri and others said
that the macula, as the most sensitive part of vision on the ret-
ina, plays an extremely important role in visual function. Once
the macular retina has abnormal deformation, hole, or bleed-
ing, it will seriously damage the patient’s visual function and

reduce the patient’s quality of life [4]. Therefore, Li and others
believe that due to the limitations of detection methods, it is
impossible to carry out accurate morphological quantitative
examination and functional measurement of myopia macular
retina in clinic. With the gradual development of imaging tech-
nology, optical coherence tomography angiography (OCTA)
began to be applied in clinic and achieved ideal results [5]. Rah-
mati and others believed that the equivalent spherical lens in
the mild myopia group, moderate myopia group, high myopia
group, and ultrahigh myopia group showed a gradual decreas-
ing trend, while the axial length showed a gradual increasing
trend. There were statistically significant differences in indexes
between groups (all P < 0:05) [6]. Therefore, Doubi and others
studied that the retinal vascular density and retinal thickness of
fovea, parafovea, temporal side, upper, nasal side, and lower in
the ultrahigh myopia group were significantly lower than those
in the mild myopia group, moderate myopia group, and high
myopia group [7]. Yamada and others said that myopia is the
most common eye disease in the world. The prevalence of
myopia among children in East Asia and Southeast Asia, espe-
cially Singapore, Japan, Korea, Taiwan, Hongkong, and Chi-
nese mainland, has reached 80% to 90%. The prevalence of
myopia in Sydney, Europe, the United States, and Israel is also
increasing by [8]. Hashemi and others believe that at this stage,
myopia will lead to degenerative changes in the retina, such as
thinning of the retina, reduction of the thickness of nerve fiber
layer, and atrophy around the optic disc. Retinal degenerative
changes in myopia are related to the decrease of retinal blood
flow and vascular changes [9]. Li believes that the increase of
myopia degree and the lengthening of ocular axis will cause a
series of fundus complications. Among them, high myopia
macular disease is the main cause affecting visual function. Its
pathological changes are closely related to the thickness and
density of macular retina. Early structural examination can be
carried out for early diagnosis and treatment [10].

3. Research Methods

3.1. Prospective Cross-Sectional Research Methods. After
admission, all patients underwent routine examinations,
including vision, intraocular pressure, axial length, and slit
lamp, and the basic data of all patients were counted and
recorded by using a self-made patient basic data questionnaire,
mainly including age, gender, contact information, home
address, equivalent spherical mirror, and axial length [11].
All patients underwent OCTA test. The specific methods are
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Loss of
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Figure 1: Process of retinopathy.
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as follows: help patients take their seats and adjust their eye-
balls to a reasonable position. The frequency domain system
RTVue XR Avanti was purchased from an American com-
pany. Collect the microvessel density and retinal thickness in
the macular region. The relevant scanning parameters are set
as follows: the scanning frequency is 70kHz, the light source
is 840nm, and the bandwidth is 45nm. All patients are
required to complete the examination scan of both eyes in
the same examination [12]. The microvascular maps of the
surface and deep layers of the retina were obtained by auto-
matic stratification. The retinal thickness pattern was col-
lected, and the scanning range was 5mm× 5mm, the retinal
thickness in the central area of macula, above the inner ring,
below the inner ring, nasal side of the inner ring, temporal side
of the inner ring, and nasal side of the outer ring was calcu-
lated by automatic stratification. Outdoor activities can inhibit
myopia by secreting dopamine. Wearing antiblue light glasses
at night can improve sleep quality and reduce the incidence of
myopia. Lutein eye patch can supplement various nutrients to
protect photoreceptor cells to prevent vision decline. Atropine,
photobiological goggles, and breastfeeding light instrument to
thicken the choroid to improve myopia, and eye training to
enhance the ability of the ciliary muscle to adjust, these
methods are useful for myopia improvement. In the strategy
of prevention and control of myopia, we should combine these
methods to treat together, wear antiblue light glasses when fac-
ing the computer at work and apply lutein eye patch after get
offwork to supplement the nutrients consumed by the eyes, or
photobiomodulation Repair damaged cells and thicken the
choroid, participate in outdoor activities to stimulate dopa-
mine secretion, etc., in order to maximize the deterioration
of myopia, and to protect young children who have not devel-
oped highmyopia more quickly. Figure 2 shows the average of
children’s ocular axis development, and Figure 3 shows the
trend of myopia and high myopia in recent years and in the
future. All patients were examined routinely, and their visual
acuity, intraocular pressure, and optometry were checked.
Then, the same OCTA (Cai Si OCT5000) examination was
performed. The patient took the seat and adjusted the eyeball
to a reasonable position. Then, the device frequency was set to
70kHz, the wavelength was controlled at 840mm, and then,
the bandwidth was further set to 35mm. The microvessel den-
sity pattern was controlled within 3mm× 3mm, scan the cen-
ter of the concave sitting position in the form of a fence, scan
both horizontally and vertically, and then remove the motion
artifact. The time is controlled at about 2.9 s [13].

3.2. Statistical Analysis. SPSS 20.0 software was used to analyze
all the data. The equivalent sphericity and axial level of
patients with different degrees of myopia were also different.
It is considered that with the continuous increase of myopia,
the ocular axis expands, and the retina of myopia without fun-
dus disease has changed accordingly, resulting in obvious
changes in the above indicators. High myopia is prone to ret-
inal detachment, hydrops, floaters, etc., and even lead to per-
manent blindness. Supplementing enough lutein can make
the eyes have enough nutrition, which can reduce the occur-
rence of lesions. Tests have shown that lutein can help patients
with age-related macular degeneration to improve vision. Pos-

sibly related to altered fluid transport in the social and devel-
opment jump. There is a project phone of ions and water
between the social and the retinal verse equipment. The study
found that in the case of recovery of emmetropia after form
deprivation myopia, with thickening of the choroid, there is
an area of high osmotic pressure that is in the retina during
form it, but moves to the outside after vision recovery. For
the choroid, shifting the location of high osmotic pressure
changes the flow of them, allowing fluid from the rest to flow
to the choroid, thereby thickening the choroid. Studies have
explored ways of choroidal thickening and found not just
one, but as many as five. Choroidal thickening can improve
myopia to a certain extent, that is to say, we can improve myo-
pia in five ways from the choroidal thickening alone. And cho-
roidal thickening is only one of the ways to improve myopia.
Myopia is a multifactor eye disease, and there are many ways
to improve it. In addition to the abovementioned choroidal
thickening, outdoor activities secrete dopamine, sufficient
sleep every night, and high-density macular pigment, etc. have
also been found to have the effect of improving myopia. There
are five ways of choroidal thickening. Studies have found that
atropine, OK mirror, and myopia defocusing methods may
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regulate choroidal thickening in different ways, but they can
all make choroidal thickening. If we use the combination ther-
apy method, when using atropine eye drops, and also use OK
lens or myopia defocus treatment, the choroidal thickening
will be greater, and the effect of myopia improvement will be
more obvious. In addition, the levels of microvessel density
in the surface and deep layers of macula in the three groups
were gradually increased [14]. This suggests that myopia is
closely related to the change of microvessel density in macula,
that is, with the increasing degree of myopia, the microvessel
density in macula also shows a corresponding change. The
author believes that the increase of myopia degree will lead
to more obvious extension of ocular axis, then promote the
reduction of retinal thickness, further reduce oxygen demand
and blood circulation, and finally change the microvessel den-
sity in macula. Therefore, the ocular axis and retinal thickness
may be important factors leading to the change of microvessel
density, which should be paid attention to [15]. Figure 4 shows
the decline curve of children’s hyperopia reserve age. The
detection of vascular parameters in the macular region of
myopia by OCTA is also gradually rising, but most studies
know little about the peripheral vessels in the macular region,
and few studies analyze the macular blood flow parameters
separately. In this study, we used a high-resolution system to
quantitatively compare the density of shallow and deep capil-
laries and retinal thickness in the macular region of adoles-
cents and children with different diopters and explore their
correlation with diopters, in order to find the thickness in
myopia adolescents and children with different diopters, and
provide more clinical evidence for myopia prevention and
control [16]. Figure 5 shows the effect of ocular axis extension.

3.3. Basic Data ComparisonMethod.A total of 115 adolescents
and children were included. There was no significant differ-
ence in age and gender among the four groups (P > 0:05).
The SE of the four groups were 0 ± 0:3, -1:7 ± 0:6, −4:2 ± 0:9
, and −7:7 ± 1:5D, respectively (P < 0:001). We believe that
the lengthening of ocular axis may lead to the thinning of ret-
ina and the reduction of oxygen demand, resulting in the
reduction of blood circulation and the decrease of vascular
density. However, this study shows that with the increase of
myopia, only themacular vascular density of ultrahighmyopia
decreases significantly, which may be related to the small sam-
ple size of this study or the individual differences of the sub-
jects [17]. For myopia, an eye disease with a high incidence
and incurable, you may not know that it is also related to
changes in choroidal thickness. The choroid is also involved
in the refraction adjustment of the eyes. By increasing its
own thickness, it pushes the position of the retina forward
and shortens the distance between the focal plane and the ret-
ina, thereby improving the blurred image of myopia to a cer-
tain extent. Although no excellent prove in its thickness was
seen in mild and moderate myopia, there was a significant dif-
ference in choroidal thickness between mild and high or very
high myopia groups. The choroidal thickness was thinner in
subjects with high myopia and thicker in those with low. This
is consistent with previous knowledge that choroidal thickness
was significantly negatively correlated with diopter. Choroidal
thickening is an important indicator of myopia improvement,

so it is necessary to explore the possible causes of changes in
choroidal thickness. In this study, we also found that the reti-
nal vascular density of fovea was not correlated with the equiv-
alent spherical mirror and the length of ocular axis, while the
parafoveal vascular density was positively correlated with
things. We believe that the degree of myopia increases and
the eyeball gradually extends, which causes the mechanical
expansion and thinning of the retina, the straightening of ret-
inal blood vessels and the narrowing of blood vessel diameter,
resulting in the reduction of blood vessel density [18]. Figure 6
shows the prevalence of myopia at different ages. Because the
fovea is closely connected with the vitreous, the influence of
fovea on vascular density is small. It was found that there
was no proof of difference in social vascular density in differ-
ent degrees of myopia. Figure 7 shows the factors that reduce
retinal vascular density. It may be related to the younger age
andmyopia of the subjects, and the fundus changes are mainly
located in the peripheral retina. Therefore, the mechanism of
the effect of different myopia diopters on macular vascular
density needs to be further studied [19].

4. Results and Analysis

In the correlation analysis of macular vascular density, retinal
thickness, and diopter in adolescents and children with differ-
ent myopia diopters, this study found that in general, shallow
capillary density, deep capillary density, and retinal thickness
were negatively correlated with myopia diopter. That is, the
detection values of these three indicators decrease with the
increase of myopia diopter, which is consistent. It may be
due to the increase of myopia diopter, the growth of ocular
axis, and the stretching of retina, so that the diameter of blood
vessels decreases and the density of blood vessels decreases
[20]. Choroidal thickening may be associated with increased
size and number of capillary openings. The capillaries of the
choroid come down to Bruch’s membrane, then to the retinal
pigment epithelium, and then to the photoreceptor area.
When the oxygen and nutrients of the capillaries and the fluid
flow out through the orifices of the blood vessels, they will be
screened and passed by the blood-retinal barrier formed by
Bruch’s membrane and the retinal pigment epithelium, and
the fluid that cannot pass through the barrier will stay in the

4 5 6 7 8 9 10 11 12 13
–0.5

0.0

0.5

1.0

1.5

2.0

2.5

D
io

pt
er

Age

Figure 4: Age decline curve of hyperopia reserve in children.
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lumen of the choroid. The size and number of capillaries open
to determine the flow of fluid into the choroid. When the ori-
fice is enlarged and the number of openings increases, it means
that the fluid flow of the choroid will also increase, and the
natural choroid will thicken. With the increase of myopia,
the thickness of retina and choroid becomes thinner, while
the thickness of nerve fiber layer decreases and the area of
peripheral atrophy increases. To a certain extent, it can
increase the risk of a series of pathological changes such as
macular hemorrhage, retinal hole, retinal split, and retinal
detachment, which will lead to visual loss and seriously
threaten the physical and mental health of patients and their
existing visual function. There were significant differences in
the density of superficial capillaries in the whole macular
region, inner ring, temporal side of inner ring, and nasal side
(P = 0:033, 0:024, 0:018, 0:032), and there was no significant
difference in other ranges (P > 0:05). The mechanism of this

pathological change is not completely clear, but it is mainly
closely related to the blood supply of retina and choroid.
Figure 8 is a curve of the relationship between age and myopia
incidence rate. As the sharpest part of vision on the retina, the
macular fovea produces pathological changes, which will also
lead to serious negative effects on vision [21]. Due to the
limitation of cross-sectional study, the included sample size
is relatively small, so it is difficult to rule out the impact of indi-
vidual differences on the measurement results. It is urgent to
further increase the sample size to further confirm the research
results. In addition, children’s eyeballs are in the period of
development and growth, and the influence of age can not
be ignored. Due to the limitation of sample size, there is no
stratified study on age in this group. In conclusion, OCTA
can be used as a noninvasive and practical imaging technology
to quantitatively evaluate and find various early pathological
changes related to ametropia. The discovery of these early
changes provides key evidence for the prevention of early
complications of the disease.

5. Conclusion

It should be noted that most of the previous research reports
focus on the macular retinopathy of the elderly, while there
are few studies on similar lesions in juvenile myopia, which is
also the frontier and innovation of this study. From the results
of this study, it can be seen that juvenile myopia may also affect
the macular microvessel density and retinal thickness of
patients. In the process of clinical diagnosis and treatment in
the future, we should pay full attention to the ocular examina-
tion data of such patients, so as to prevent myopia and related
complications more scientifically and objectively. With the
gradual increase of myopia, a series of pathological changes will
occur in the eyeball, such as the elongation of the ocular axis,
the weakening of mechanical properties and the stretching
and thinning of the sclera. The capillary density of the whole
macular region, the inner ring and its temporal and nasal
superficial layer is positively correlated with SE
(r = 0:201, 0:201, 0:221, 0:219; P = 0:002, 0:002, 0:001, 0:001),
which may lead to the stretching and thinning of the retinal
thickness. It is also considered that it may be related to the pro-
gressive atrophy of the retina and choroid in the macular
region. When there are obvious pathological changes in the
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The aim is to study the benefits of using advanced medical services for coronary CT angiography. From August 2019 to August
2020, 50 patients who underwent CT angiography were selected and divided into control groups and study groups, with 25
patients in each group. The monitoring team provides basic support, and the training team provides maximum support.
Experimental results showed that the positive microscopic image of the study group after the intervention was better than that
of the control group, and the stress score was lower than that of the control group (P < 0:05 s and30:73 ± 9:57min) and are
short (58:32 ± 13:15seconds and53:17 ± 11:84minutes) between control groups, with significant differences. The significance is
(P < 0:05. Patient care is relevant to patients with coronary CT angiography, which has been shown to improve heart rate,
reduce stress, improve microscopic imaging, and provide relevant liver function tests. It is recommended to promote the show.

1. Introduction

With the advancement of science and technology, imaging
technology has also advanced in medicine, and CT has
become the most widely used form of computed tomogra-
phy. The sensitivity of CT scans to medical scans from both
scanner and cardiology clinics is 99%. Today, it is an
important method in the diagnosis of heart disease and
can be used to reduce the risk of heart disease due to its
unique properties, such as reducing heart disease, changes
in heart rate, differences in heart rate, changes in heart rate,
and pulmonary edema. Some effective measures are needed
to control the patient’s breathing, and a decrease in heart
rate is the most important factor in reducing the diagnosis
[1]. The process of examining CT images when comparing
tomography is complex and difficult, and many factors
need to be determined during the scanning process, which
can lead to major complications if there is an error during
testing. The results of the patient’s diagnosis affect the effec-
tiveness of the patient’s treatment; in most cases, the patient
does not affect the timing of the disease; some procedures
are difficult to access. Mind and know the concept of CT
scanner, and some simple ideas are forgotten. Physicians
should be available to assist and guide the patient in a CT

scan, to minimize the incidence of errors during patient
examination and to improve the patient’s microscopic per-
formance pictures. Nursing staff should make preparations
in advance in the process of patient inspection and cooper-
ate with doctors to provide safety guidance for patients, and
refined nursing can effectively guide patients to conduct
inspections [2].

2. Literature Review

Kelion believes that coronary CT examination is a way of
checking whether various indicators of arterial blood vessels
are normal. The CT equipment in coronary CT examination
generally consists of 3 parts. The first part is the scanning
part, which is composed of a scanning frame, a detector,
and an X-ray tube. The second part is a computer system,
which systematically processes the scanned information
and data and stores and calculates data. The third part is
the storage system and the microscope image display system.
After the data in the storage system is processed by the com-
puter, the irradiated microscope image can be displayed on
the TV screen, or the microscope image can be photo-
graphed with an organ camera and multiple cameras [3].
Henein et al. believe that, with the development of science
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and technology, the number of detectors has gradually chan-
ged from the original 1 to 4800, and the capacity of the com-
puter has become larger and the calculation speed has been
accelerated, so that the imaging of the injected contrast agent
in angiography is clearer and then displays, according to the
microscope image, information to more clearly identify the
underlying condition [4]. Christian and Loewe believe that,
in coronary CT examination, the examination process is
very tedious and complicated, and there are many things
that patients should pay attention to before examination,
and there are still many patients who are not suitable for
CT examination. During the examination, the doctor should
not only instruct the patient to carry out the precautions for
the examination, but also the patient should perform breath-
ing training before the examination, so that the examination
results obtained are more accurate, and the examination
cannot be arbitrarily moved to avoid artifacts and affect
microscope image quality, so patients need a refined mode
of care [5]. Schmermund et al. believe that, through the
detection of coronary CT images, the degree of lesions and
blockages in the coronary arteries can be clearly seen [6].
Wang et al. believe that CT imaging of coronary arteries is
a way to review the recovery status after treatment, and it
is also a diagnostic method to check the condition of cardio-
vascular disease, which can provide a basis for doctors’ clin-
ical diagnosis; the refined nursing mode is based on the
different conditions of each patient, in order to provide
patients with a refined nursing model and formulate reason-
able management plans for patients [7]. Pontone et al.
believe that, in the nursing process, nursing staff must for-
mulate a detailed nursing plan and integrate it into their
daily work, do the best in every nursing link, continuously
improve the quality of their work, and bring more comfort-
able nursing services to patients [8]. Rossi and Ferrante
believe that the patient receives a sophisticated nursing
mode before the examination, which can enable the patient
to understand the characteristics of his disease in detail after
admission, help the patient to reduce anxiety and tension,
and at the same time cooperate with the treatment method
to control the heart rate to ensure that the heart rate can
be in a stable state. Nursing staff should also observe the
patient’s psychological mood, so that the patient can actively
cooperate with the treatment [9]. In coronary CT angiogra-
phy, the results are easily interfered by various factors,
thereby reducing the accuracy. In order to this end, Zhon-
ghua and Sun believe that it is proposed to conduct simple
training on patients before the examination to make their
heart rate and breathing match; in addition, medical staff
provide refined nursing care to patients, such as health edu-
cation and psychological guidance, which also relieves the
patient’s nervousness and achieves better inspection results
[10]. Kay believes that, with the rapid development of mod-
ern medical devices, many CT spiral machines have been
widely used in medicine. Dual-source CT is a very impor-
tant, specialized, and proven method of screening patients
with cardiovascular disease and is the preferred method of
cardiology. Coronary CT angiography reveals changes in
the function of various organs, pulmonary motility, and
heart rate [11].

In the current study, the authors selected 50 patients
who underwent CT angiography between August 2019 and
August 2020 and selected 25 patients from the control panel
and study group. Participate in patient care on the manage-
ment team and learn more about patient care on the
research team. X-ray performance, stress scores, duration
of cardiac output, and heart rate monitoring time were com-
pared between the two groups. The experiments showed that
the microscopic image quality of the postreflection study
group was better than that of the control group and that
the stress was lower than that of the control group
(P < 0:05 s and 30:73 ± 9:57min), the control panel is
shorter than 58:32 ± 13:15 and 53:17 ± 11:84 minutes, and
the difference is significant. The significance is P < 0:05.

3. Materials and Methods

3.1. General Information. In our hospital, 50 patients with
diabetes were included in the study, and according to the
admission criteria, 25 patients were included in the study
and control group. The group consisted of 12 men and 8
women, with an average age of 36–772 (54:32 ± 1:05). There
were 11 males and 14 females on the dashboard, with an
average age of 35–773 (55:02 ± 1:05). The coronary arteries
are shown in Figure 1. There were no significant differences
in the total data of the two groups (P > 0:05). Outcome: all
patients with multiple sclerosis with symptoms of cardiovas-
cular disease such as pain, chest pain, and palpitations [12].
All patients were physically and mentally healthy. Proce-
dure: patients over 80 years of age, patients with heart fail-
ure, patients with arrhythmias, and patients with impaired
liver function. The study was approved by the Health Coun-
cil, and all patients agreed on the purpose and procedures of
the study and provided information to all patients’ families.
It is a pleasure to participate in this study.

3.2. Methods. The test method is as follows: CT scan using a
dual-section CT machine and two high-pressure vessels,
injecting 85ml of nonionic medium, and controlling the
injection rate to 5ml/s. After injecting another substance,
20ml of saline solution is usually injected in the same
amount. Patients were examined transversely, posteriorly,
and anteriorly, with a control level of 1 cm through the tra-
chea and main thoracic vein. The start of the stimulus was
100HU, the delay time was set to 5 s, and the scanning range
was up to 2 cm from the diaphragm below the tube. The
board provided general care to the patient, the radiologists
helped prepare the patients for the examination, and the
patients explained the diagnostic procedures and concepts
[13]. The research group was given refined nursing interven-
tion, and the main measures were as follows: (1) nursing
before examination. Before the examination, the medical
staff should learn about the patient’s past medical history,
the results of echocardiography, and the results of the elec-
trocardiogram, closely observe the patient’s breathing and
heart rate, understand the contraindications of the examina-
tion, assess the risk issues that may arise during the patient
examination, including drug risk, heart failure, and arrhyth-
mia. The psychological state of the patient and whether he is
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allergic to the contrast medium should also be clarified. (2)
Psychological care. Because most patients do not understand
the content of coronary CT angiography, they are prone to
negative emotions such as fear and tension. Nursing staff
should evaluate the patient’s psychological state, inform the
patient in detail the examination process and precautions,
and ensure that the patient understands the noninvasiveness
and safety of coronary CT angiography, so as to relieve their
negative psychological emotions. Nursing staff should also
inform patients about the impact of respiratory rate and
heart rate on test results and make sure he is at peace of
mind throughout the inspection [14]. (3) Heart rate control
measures. When the patient’s basal heart rate is about 75
beats/min, betaloc 25mg is given orally; for patients whose
basal heart rate exceeds 85 beats/min, the dosage of betaloc
is increased. During the administration period, the blood
pressure changes of the patients were closely observed. If
the patient’s basal heart rate still did not reach the standard
range, oral atenolol was given. (4) Breathing training. In the
waiting area, the nursing staff instructed the patient to per-
form breathing exercises, the inspiratory volume was 80%
of the maximum air volume, and instructed the patient to
practice breathing repeatedly until the prescribed breathing
frequency was mastered. During breath-holding, the patient
was instructed to keep the abdomen in a stable state to pre-
vent artifacts in the microscope image. (5) Observe the
occurrence of adverse reactions. There may be a certain
burning sensation after the injection of contrast agent, which
is a normal physiological phenomenon [15]. Inform the
patient not to worry too much, so as to ensure that the heart
rate after the injection of the drug is stable. In addition,
patients should be closely observed for the occurrence of
adverse reactions. During the specific scan, the nursing staff
observes whether the patient has abnormal reactions, and if
there is an adverse reaction, the scan should be stopped
immediately. (6) After the examination care. After the
inspection, the nursing staff should ask the patient whether
there is any discomfort and instruct the patient to observe
it in the observation room for 30 minutes. If there is no
adverse reaction during the period, the venous branch can
be pulled out. Instruct the patient to drink plenty of water
within 24 hours after the examination; in this way, the con-
trast agent is excreted to avoid the absorption of the contrast
agent by the kidneys, causing discomfort [16].

3.3. Evaluation Indicators. The quality of microscope
images, waiting time for examination, examination time,
and radiation dose were compared between the two groups.
(1) Microscope image quality evaluation criteria. The quality
of microscope images was evaluated by 2 radiologists with
more than 5 years of experience. Grade I: the outline of
coronary vessels is clear and free of artifacts. Grade II: the
outline of local blood vessels is unclear, and there are arti-
facts in the coronary arteries. Grade III: the contours of
blood vessels are blurred or show terminals, and most of
the coronary arteries are artifacts. Grades I and II are diag-
nostic success. (2) Waiting time for inspection: the time
the patient entered the examination room from the lounge,
accurate to the minute. Inspection time: the time from enter-
ing the inspection room to the completion of the inspection,
accurate to minutes. Radiated dose = dose length product ×
chest conversion coefficient (0.017). Comparing the excellent
and good rate of imaging in patients: excellent: the trunk is
clear, the diagnosis is comprehensive, and there is no arti-
fact; good: the entire length of individual trunks is blurred,
and the microscope image is slightly artifact; and poor: the
diagnosis is limited, the artifact is moderate, and it cannot
be used for clinical diagnosis. In addition, the SAS stress
assessment and SDS stress assessment were used to measure
patients’mood swings, a score of 0-100 or higher, and higher
than the patient’s mental health [17].

3.4. Statistical Methods. Data analysis was performed using
SPSS22.0 statistical data, census data were analyzed by chi-
square test, and measurement data were analyzed by t test.
P < 0:05 indicates the size difference [18].

4. Results and Discussion

4.1. Microscope Image Quality Levels. After intervention, the
quality of microscope images in the study group was signif-
icantly better than that in the control group (P < 0:05). See
Figures 2 and 3.

4.2. Anxiety Score. Prior to the intervention, there was no
significant difference in anxiety scores between the two
groups (P > 0:05) [19]. See Figures 4 and 5.

4.3. Breathing Coordination Training and Heart Rate
Control Time. Respiration time and heart rate control time
in the study group were 32:14 ± 8:22 seconds and 30:73 ±
9:57 minutes, while in the control group, 58:32 ± 13:15 sec-
onds and 53:17 ± 11:84minutes were shorter, and the differ-
ence is statistically significant (P < 0:05) [20].

4.4. Comparison of SAS and SDS Scores of Patients before
and after Nursing. Prior to intervention, there was no dif-
ference between SAS and SDS in patients (P > 0:05). After
intervention, the control panel and the control panel SAS
and SDS were lower than the control panel (P < 0:05).
See Figures 6 and 7.

4.5. Discussion. Coronary CT angiography can comprehen-
sively reflect the status of coronary obstructive lesions and
malformed lesions and clarify the specific location and scope
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Figure 1: Coronary artery image.
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of lesions. Coronary CT angiography must be done when
giving patients cardiovascular perfusion and interventional
therapy, which can provide an important reference for clin-
ical diagnosis and treatment. Coronary CT angiography has
become the preferred method for diagnosing patients with
coronary heart disease [21]. Refinement nursing interven-
tion is an individualized management plan for different
patients, which continuously improves and optimizes the
quality of nursing, comprehensively applies the management
concept to nursing intervention work, comprehensively
improves the quality of nursing services, and provides
high-quality nursing services for patients. Numerous studies
have shown that early diagnosis and early treatment can
reduce mortality from heart disease. Coronary heart disease
occurs in areas with more than 70% stenosis [22]. Coronary
CT angiography has been shown in many studies to be used
in the early diagnosis of coronary heart disease and in some
cases is recommended for use in avoidable cardiovascular
ventilation in patients with abnormal or inappropriate blood
vessels. CT angiography of coronary arteries has been

proved by a number of studies to be applicable for the pre-
liminary diagnosis of coronary heart disease and has a high
positive predictive value for moderate and severe coronary
artery stenosis, which can avoid invasive angiography for
some patients with normal coronary arteries or those who
do not need interventional therapy [23]. The development
of coronary angiography affects not only the visual and
structural features but also the patient’s breathing, heart rate,
and heart rate during the experiment. Therefore, care should
be taken when examining the patient to minimize image dis-
tortion and distortion. The results of this study showed that
the performance of the emergency group was 96.36%, which
was higher than that of the normal group (85.45%) (P < 0:05
), and the experiment was due to the following reasons: (1)
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Figure 2: Comparison of image quality levels in the study group.
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Figure 3: Comparison of image quality levels in the control group.
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Before the examination, the patients in the intensive nursing
group received more careful and meticulous nursing inter-
vention, and the patients could receive detailed health edu-
cation services after admission; in addition, the nurses also
provide psychological care to the patients according to their
different ages and personality characteristics, so as to control
their nervous emotions, so that the patients’ anxiety, depres-
sion, and other negative emotions can be significantly
relieved, so that the patients can stay in the hours; you can
quickly control your emotions during the test, maintain a
more stable mental state, and shorten the waiting time

[24]. (2) Before injecting the contrast agent into the patient,
store it in a 37°C incubator, which can significantly relieve
the irritation to the patient during the contrast agent injec-
tion process and further shorten the waiting time for exam-
ination. (3) The patients in the intensive care group also
received breathing training before the examination, which
can effectively reduce the breathing range of the patients
and keep their breathing stable, reduce the artifacts caused
by excessive breathing amplitude, improve the success rate
of microscope image diagnosis, effectively shorten the
inspection time, reduce the exposure of patients to rays,
and reduce the radiation dose. (4) The patient’s heart rate
can also be effectively controlled through refined nursing;
some studies have shown that heart rate is negatively corre-
lated with coronary imaging quality, and low heart rate is
conducive to improving the quality of coronary imaging,
further shortening the exposure time of patients under the
radiation, and reducing the dose of X-ray radiation [25].

Coronary CT angiography can better reveal the anatom-
ical malformation of coronary confluence in patients, which
is of great significance for clinical diagnosis and treatment.
The accuracy of the test results is affected by many subjective
and objective factors, especially the patient’s own emotions,
psychology, breathing, heart rate, etc. Therefore, nursing
intervention for patients, improving the patient’s coopera-
tion ability, and changing the patient’s cognition have an
important impact on ensuring the accuracy of the inspection
results. True management is about improving the manage-
ment of everyone, from the actual needs of the patient to
the continuous improvement of care, with the focus on solv-
ing all aspects of the patient’s problem and providing the
best service. For patients, take good care. The results of this
study showed that the negative attitudes of the patients in
the study group were more stressful and the patient out-
comes were very positive. Intensive care begins with patient
care, seeks to improve and model their work, continues to
improve communication between patient care and staff,
and provides care to the patient [26].

5. Conclusion

In this study, advanced nursing measures were taken in the
study group, and general nursing measures were taken in
the control group. The cardiac study group was much better
than the control group. This difference is statistically signif-
icant (P < 0:05) and suggests that the use of advanced nurs-
ing interventions had a significant effect on coronary CT
angiography. In conclusion, careful nursing treatment has
a significant healing effect in patients with coronary CT
angiography and helps to stabilize the heartbeat, relieve the
patient’s anxiety, and improve the quality of the microscopic
image. The accuracy of clinical diagnostic results is high. It is
recommended to seek advice and advertise program.

Data Availability

The data used to support the findings of this study are avail-
able from the corresponding author upon request.
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In order to study the application value of CT three-dimensional microscope reconstruction technology in the diagnosis of cervical
cancer. In this paper, 232 patients with newly diagnosed stage IA-II A2 and some stage III C: cervical cancer (stage IB1-IIA2 of
stage f go in 2009) were selected, and 204 patients with stage IB1-IIA2 of stage 2009 fig 0 were selected. The original data of
DICOM were obtained by CT scanning and imported into mics10.01 software to complete lymph node reconstruction. The
short diameter value > 10mm is used as the standard to judge whether the lymph node is metastatic. Referring to the 2018fig 0
staging standard, if it indicates that the lymph node is positive, it is IIICr stage. The gold standard is the diagnosis of III CP
according to the surgical and pathological results, and then the diagnostic efficiency of III C stage is evaluated. The
experimental results showed that 65 cases were diagnosed as IIIC stage, and 70 cases were diagnosed as IIICp stage. There was
consistency between IIICr and IIICp stage, and the kappa value was 0.340. Using CT multiphase enhanced scanning and three-
dimensional reconstruction technology to diagnose cervical cancer has high detection rate and high accuracy of staging
diagnosis, which is worthy of clinical application.

1. Introduction

Every year, there are more than 490000 new cervical can-
cer patients worldwide, of which the number of new cervi-
cal cancer patients in China accounts for about 30% of the
total number of patients in the world. In recent years, the
society has been developing continuously, people’s life
rhythm is quickening, the pressure of women is increasing,
and the degree of sexual openness is increasing, making
the incidence rate of cervical cancer increasing year by
year, and the group of patients is becoming younger. Stud-
ies have shown that since 2001, the incidence of cervical
cancer in my country has increased by 13.5% every year,
and the mortality rate has increased by 8.1% every year.
Accurately diagnosing the stage of a patient’s condition
can improve treatment outcomes and reduce mortality.
Traditional gynecological examinations are not very effec-
tive in diagnosing cervical cancer staging [1]. Spiral CT
has high accuracy and short scanning time. After three-
dimensional reconstruction, the images are more vivid

and clear, and the diagnostic accuracy of various diseases
is higher.

Imaging suggests that lymph node metastasis is classified
as IIICr for these patients, 2021nccn guidelines do not rec-
ommend stratified treatment, and all recommend radiother-
apy. Different scholars have different opinions [2]. Some
scholars believe that direct surgical treatment can also be
selected for young patients with lymph node metastasis (III
CR) indicated by the imaging of go stage a-iia2 in 2009.
On the one hand, the purpose of the operation is to evaluate
and remove the pelvic and paraaortic lymph nodes more
accurately, play a role in staging and reducing the tumor
load, and avoid the damage of ovarian function caused by
direct radiotherapy and chemotherapy. On the other hand,
through postoperative pathology, we can understand
whether there are high-risk factors affecting the prognosis
of patients, such as lymph node metastasis and parauterine
infiltration, so as to further determine whether radiotherapy
and chemotherapy and radiotherapy irradiation field are
needed for individualized treatment [3]. Of course, the
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difference in the prognostic effect between the two treatment
regimens needs to be verified by further clinical prospective
research data. Therefore, we should be cautious in the clini-
cal diagnosis and treatment of stage III C. Considering that
patients with positive lymph nodes need supplementary
radiotherapy after operation, resulting in significantly
increased total complications and decreased quality of life,
it is very important for the treatment strategy decision and
prognosis of patients with cervical cancer to further clarify
the existence of lymph node metastasis through imaging
before operation.

Imaging examination has important clinical significance
in evaluating the accuracy of stage III C and studying the
high-risk factors of lymph node metastasis. According to
the clinical data of cervical cancer patients treated in O1,
the application value of 3D reconstruction technology based
on CT original data (Figure 1) in the MCR stage of cervical
cancer was discussed, and the risk factors of cervical cancer
lymph node metastasis were further analyzed. The second
part of this study mainly constructs the digital three-
dimensional model of in vivo lymph nodes through three-
dimensional reconstruction technology, measures the short
diameter and long diameter of their lymph nodes and calcu-
lates their ratio, discusses the value of different indicators to
judge lymph node metastasis, and looks for a more suitable
diagnostic standard for metastatic lymph nodes of cervical
cancer [4].

2. Literature Review

Zhang et al. improved computed tomography (CT) equip-
ment and improved image processing techniques, showing
that CT can not only accurately reflect the morphological
characteristics of primary cervical cancer and distant lymph
node metastasis, but also reflect the pathophysiological char-
acteristics of cervical cancer. [5]. Xiao et al. believed that the
spectral CT imaging technology uses kV fast conversion
technology to obtain monochromatic images of various
energy units and weakens the iodine contrast through mate-
rial separation technology, so that the iodine concentration
can be calculated [6]. Li et al. expand the use of traditional
CT scans to provide hospitals with more metrics and diag-
nostic tools. However, few studies have reported the applica-
tion of spectral imaging in cervical cancer. The 640-line CT
three-dimensional energy spectrum imaging can be com-
pleted in only two times [7]. Zhang and others found that
sure exposure smart Ma technology can automatically match
different kV, maintain consistent noise level, and obtain the
best image quality [8]. Konarev and others believe that the
combination of 3D adaptive iterative dose reduction (aidr-
3d) reconstruction technology can effectively reduce the
radiation dose of CT energy spectrum imaging of cervical
cancer [9]. Zhang and Zhu believe that compared with con-
ventional pelvic extraperitoneal radiotherapy, 3D-CRT and
intensity-modulated radiotherapy developed in recent years
can obtain the image information of lesions and adjacent
normal tissues under the enhanced CT simulator and for-
mulate the radiotherapy plan in combination with MRI,
PET-CT, and other image diagnosis images [10]. Ali and

others reported that during radiotherapy for cervical cancer,
before cervical and uterine body displacement, the anterior
and posterior directions of cervical and uterine body dis-
placement are the largest [11]. Zhang and others performed
imaging examination under different conditions on patients
with radical cervical squamous cell carcinoma through mul-
tiple CT scans. The three-dimensional spatial coordinates of
the reference center point in the CT image were compared
with the bone reference point, and the influencing factors
of the bladder skin on the positioning of target areas such
as the cervix under different bladder skin filling degrees were
analyzed. It was confirmed that the deviation of cervical
lesions and uterine body in the x-axis direction was the
smallest, and the mobility of cervical lesions and uterine
body increased with the increase of bladder skin filling [12].

3. Experimental Analysis

3.1. Subjects. Patients with cervical cancer initially diagnosed
as stage ia-iia2 and some stage III Cr (stage b1-iia2 of FIGO
staging in 2009) from January 2018 to January 2019 were
selected.

3.1.1. Inclusion Criteria

(1) Cervical cancer was diagnosed by pathological exam-
ination before operation. According to gynecological
examination and imaging examination, the included
cases were staged according to the FIGO staging
standard in 2018

(2) The initial treatment of all cases was radical
hysterectomy + pelvic lymphadenectomy and
abdominal paraaortic lymphadenectomy

(3) All patients underwent whole abdominal enhanced
CT scanning before operation

(4) There was no preoperative infection and no other
malignant tumor

(5) Complete clinical and pathological data

(6) This study obtained the consent of patients and their
families and passed the review of the ethics commit-
tee of the hospital

3.1.2. Exclusion Criteria

(1) Preoperative radiotherapy or chemical therapy

(2) Vaginal cancer and other primary tumors

(3) Incomplete clinical or pathological data

(4) The stage was late and there was no indication of
operation

3.2. Research Methods. In this study, the new version of
FIGO staging of uterine barium cancer in 2018 was used to
revise the results of gynecological examination and imaging
examination of cases of uterine barium cancer in Yili in
2018. IIICr patients included in the study were cervical
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cancer cases with the original clinical stage of I b1-II A2 [13,
14]. According to the size of lymph nodes measured by CT
three-dimensional reconstruction technology, if the short
diameter value is ≥10mm, it is regarded as positive imaging
lymph nodes, and the stage is IIICr stage. Because only a
small number of cases have undergone abdominal paraaortic
lymph node resection, IIIc stage in this study refers to the
cases with positive pelvic lymph nodes. Then, according to
the pathological results, whether lymph node metastasis is
determined. If it is positive, it is defined as IIICp stage. In
the process of clinical staging, two doctors above the level
of deputy chief physician shall conduct gynecological exam-
ination to understand the general situation of cervical vagina
and organs and tissues around the cervix, and then judge the
focus and lymph node metastasis in combination with imag-
ing examination to obtain the final staging.

The selection of diagnosis and treatment plan for
patients with cervical cancer is based on FIGO staging and
NCCN guidelines. Surgical treatment
(radical hysterectomy + bilateral pelvic lymphadenectomy
and abdominal paraaortic lymphadenectomy) is the main
treatment. The operation shall be completed by doctors at
or above the level of deputy chief physician. For stage IIICr,
NCCN guidelines recommend concurrent radiotherapy and
chemotherapy. However, since most of these patients are
stage I A2-II A2 with or without lymph node metastasis

according to the 2009 FIGO stage, most of the previous
treatment will choose surgery. Therefore, for stage III C:
patients with cervical cancer (stage I B1-II A2 in 2009 FIGO
stage), surgery pathological staging
(-
pelvic lymphadenectomy + paraaortic lymphadenectomy
and sampling) can be performed before concurrent radio-
therapy and chemotherapy [15].

3.2.1. Data Import and Processing. The DICOM raw data
obtained from CT scanning is directly imported into mimics
10.01 3D reconstruction software developed by Belgian
materialise company to automatically complete image (tis-
sue) positioning, obtain different cross-sectional data
required for 3D reconstruction, and realize gray value inser-
tion according to signal strength [16].

3.2.2. Pelvic Lymph Nodes In Vivo. In two-dimensional CT
images, pelvic lymph nodes usually show medium density
circular or oval soft tissue shadow, which can be compared
with surrounding fat. Anatomically, lymph nodes are mostly
distributed along blood vessels and need to be distinguished
from continuous arteriovenous. Import the obtained
DICOM data of delay period into Mimics software; conduct
operation through automatic positioning, interpolation pro-
cessing, and other methods; and set the best reconstruction
wide value (4-130 hu). After segmentation by using the
threshold tool in the software editing tool (edit masks), draw
the lymph nodes with the help of the sketching tool, and
finally, calculate the reconstruction to obtain the corre-
sponding three-dimensional model [17].

3.3. Statistical Methods. In this study, SPSS 18.0 software was
used as the information processing tool. Measurement data
should be presented as mean ± standard deviation and count
data as frequency and percentage. For age as a continuous
variable, the one-sample K-S test was used to test for nor-
mality; to compare ratios between groups, the chi-square
test, univariate analysis, and Mann–Whitney U test were
used to analyze differences in degree data. P < 0:05 indicates
a statistically significant difference. Multivariate analysis
ROC curves were drawn using logistic regression analysis,
and the best predictors of blood SCC Ag and PLR were cal-
culated. Using the results of lymph node analysis as the gold
standard for evaluating lymph node metastasis, the sensitiv-
ity, specificity, positive predictive value, and negative predic-
tive value of CT 3D reconstruction were calculated [18].

3.4. Result Analysis. 204 patients with FIGO stage b1-II A2
in 2009 were selected. The diagnosis efficiency of MC stage
was evaluated by CT three-dimensional reconstruction
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Figure 1: 3D reconstruction technology.

Table 1: Determination of IIICr and IIICp in different clinical
stages.

Clinical
stages

Phase III C was
determined by CT

examination

Stage III C was
determined by operation

and pathology
Number of

cases
Percentage

Number of
cases

Percentage

IB (n = 158
)

54 26.8% 46 28.7%

IIA (n = 56
)

20 26.5% 21 40.1%

(n = 214) 56 29.4% 69 31.7%

Table 2: Diagnostic efficacy of CT in stage IIC at different clinical
stages.

Clinical
stages

Susceptibility Specificity
Positive
predictive
value

Negative
predictive
value

IB 46.94% 7.08% 49.27% 78.95%

IIA 60.87% 75.83% 45.67% 74.29%

Total 52.87% 80.41% 73.92% 85.65%
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technology with the diagnosis of MCP as the gold standard.
As shown in Table 1, 204 patients with cervical cancer
underwent the construction of digital three-dimensional
models of pelvic lymph nodes before treatment. It was found
that 56 patients were diagnosed as stage III Cr; 60 cases of
positive lymph nodes were found after operation, that is,
60 cases of stage III CP. At the same time, it is also con-
cluded that with the increase of stage, the detection of lymph
nodes by CT and pathology shows an upward trend [19].

The diagnostic effect of CT on lymph node metastasis in
different clinical stages is further calculated as shown in
Table 2. The CT diagnosis results of stage IIA lymph node
metastasis are higher than those of stage IB, but the overall
diagnostic accuracy of stage IIC is not high. The sensitivity
and specificity were 52.86% and 80.56%, respectively, and
the positive and negative predictive values were 56.92%
and 77.85%, respectively. The results of IIICr and III CP sta-
bility studies showed that there was a correlation between
CT and pathology in the diagnosis of lymph nodes, with a
kappa value of 0.340. Insensitivity leads to an increased risk
of misdiagnosis, i.e., stage III C indicates that a large propor-
tion of postoperative disease is lymphadenopathy (IIICp),
even if it was not diagnosed before surgery [20].

From January 2017 to January 2021, a total of 242 patients
were diagnosed with cervical cancer for the first time in the
Affiliated Hospital of the Third Medical University. Of these,
71 cases of pelvic lymphadenopathy were diagnosed as metas-
tases in 29.3% (71/242). Their age distribution was 25-80 years
[21], which was inconsistent with a normal distribution. As
shown in Figure 2, the mean age was 50:86 ± 11:20 years,
and the mean age was 51 years. The Mann–Whitney U test
showed that there was no significant difference in age between
patients with nonmetastatic lymph nodes and those with non-
metastatic lymph nodes (P = 0:139).

The age, FIGO stage, tumor diameter, tumor growth
scheme, disease type, degree of differentiation, lymphatic
invasion, interstitial invasion depth, uterine invasion, vagi-
nal resection margin, and lymph node metastasis of 242 cer-
vical cancer patients were statistically analyzed. Table 3
shows that FIGO stage, tumor diameter, tumor growth pro-

tocol, disease type, degree of differentiation, lymphatic inva-
sion, interstitial penetration depth, uterine cavity, and
vaginal margin were statistically different between positive
and negative lymph nodes. That is, pelvic lymph node
metastasis is related to the above factors, and the P value is
less than 0.05. Age was not associated with lymph node
metastasis (P > 0:05).

Statistically significant risk factors examined by univari-
ate analysis were analyzed using multivariate logistic regres-
sion methods. The results are shown in Table 4. Finally,
differentiation, lymphatic invasion, depth of interstitial inva-
sion, and uterine invasion were independent factors affecting
lymph node metastasis (P < 0:05). Among them, parathy-
roid attack significantly affected lymph node metastasis
(OR = 35:649, 95% confidence interval CI 4.356-291.739, P
= 0:001); the incidence of pelvic lymph node metastasis
was 5.806 times higher in patients with positive vascular
invasion (OR = 5:806, 95% CI: 1.373-24.557; 0.017). The risk
of lymph node metastasis was 3612 times higher in patients
with incomplete cervical stromal invasion than in patients
with invasive stroma < 1/2; 95% CI: 1.442-9.049; OR =
3:042, 95%, CI: 1.0-8.992. The greater the tissue difference,
the lower the risk of pelvic lymph node metastasis [22, 23].

4. Discussion

The status of pelvic lymph nodes is closely related to the
prognosis of cervical cancer and is an important factor in
the choice of treatment for cervical cancer. The 2021nccn
guidelines highlight node positivity as one of the risk factors
for additional postoperative radiotherapy. Therefore, in clin-
ical practice, it is clinically important to carefully evaluate
whether cervical cancer patients develop pelvic metastases
before treatment, that is, the following two conditions,
mainly stage IIIC. First, imaging examination showed that
lymph node enlargement was diagnosed as stage IIICr, but
postoperative pathology confirmed that lymph nodes were
negative, because not all enlarged lymph nodes in imaging
examination were true metastasis. Because the latest guide-
lines did not recommend stratified treatment for stage III
C patients, synchronous radiotherapy and chemotherapy
were recommended for all these patients, which would make
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Figure 2: Age distribution of patients.

Table 3: Variable test results for pelvic lymph node metastases in
cervical cancer patients.

Clinicopathological
factors

Negative
lymph node
metastasis

Positive
lymph node
metastasis

X2/z
value

P
value

Age

≤45 52 26
2.126 0.15>45 118 35

Stage

IA 25 1

-5.740 <0.001IB 78 19

IIA 21 14

IIICr 26 34
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condition; on the other hand, radiotherapy will make
women of childbearing age lose ovarian function and thus
lose reproductive function [24]. Second, imaging examina-
tion failed to find lymph node metastasis, but the operation
showed positive lymph nodes (stage III CP). At this time, the
patient needs to receive supplementary radiotherapy. This
unnecessary lymph node dissection and radiotherapy will
increase the total complications, such as lower limb lymph-
edema and pelvic lymph cyst with infection, and reduce
the quality of life. Therefore, if we can judge whether lymph
node metastasis is more accurate through imaging examina-
tion before treatment and improve the accuracy of stage III
CX diagnosis, the prognosis of cervical cancer patients will
be greatly improved.

At present, the conventional imaging methods used to
predict cervical cancer lymph node metastasis include CT
and MRI, which mainly rely on the short axis diameter of
lymph nodes > lomm as the diagnostic standard. However,
considering that cancer cell infiltration and reactive prolifer-
ation can lead to, the traditional imaging methods can not
make accurate judgment, and their diagnostic value is
medium. Therefore, some studies have confirmed that the
size of lymph nodes combined with some imaging features,
such as irregular shape or adhesion with surrounding tis-
sues, ring enhancement after enhancement.

Cervical cancer is the second-largest female reproductive
system malignancy after breast cancer. Patients with this dis-
ease account for 1/8 of all women with malignant tumors.
Early determination of the condition of patients with cervi-
cal cancer and FIGO staging will help doctors to formulate
an appropriate treatment plan as soon as possible and
improve the effect of treatment. In the past, FIGO staging
mainly depended on the subjective judgment of doctors,
which required doctors to have solid theoretical knowledge
and rich clinical experience. With the wide application of
spiral CT in clinic, the results of multiphase enhanced spiral
CT scanning and three-dimensional reconstruction technol-
ogy have become an important basis for staging diagnosis of
cervical cancer. The coincidence rate between the results of
CT examination and pathological examination in these
patients is high. When using spiral CT to examine patients
with cervical cancer, the diameter of their lymph nodes can
be measured on the cross-section, and then, the shape and
location of lymph nodes can be reconstructed [25]. How-
ever, when this method is used to examine patients with cer-
vical cancer, it has poor ability to distinguish the internal
structure of lymph nodes and low sensitivity to lymph nodes
with metastasis but small volume, especially lymph nodes
with a diameter of less than 10mm. This will make the diag-

nosis false positive or false negative. The detection rate and
staging accuracy of these patients using spiral CT multiphase
enhanced scanning and three-dimensional reconstruction
technology are significantly higher than those using B-
ultrasound. This is consistent with the results of relevant
studies. It can be seen that the detection rate of cervical can-
cer diagnosed by spiral CT multiphase enhanced scanning
and three-dimensional reconstruction technology is high,
which is worthy of clinical application.

5. Conclusion

This study measured and analyzed the diameter of the
three-dimensional model of pelvic lymph nodes. It was
found that if the shortest diameter of lymph nodes ≥ 6:47
mm was used as the standard to judge the lymph node
metastasis of cervical cancer, the diagnostic efficiency was
improved, the sensitivity was 0.892, the specificity was
0.686, and the yoden index was 0.578. In order to make
up for the deficiency of judging whether the lymph node
is metastatic only by the short diameter value in clinical
work, this study also combined the morphological stan-
dard of short length diameter ratio to comprehensively
judge the metastatic lymph node. The normal lymph
nodes without metastasis are long oval, and their short/
long diameter ratio will be less than 0.5. The difference
is that the abnormal positive lymph nodes tend to be
spherical or irregular, and their short long diameter ratio
is more than 0.5. With the help of digital three-
dimensional reconstruction technology to reconstruct the
three-dimensional model of pelvic lymph nodes, and accu-
rately measure the relevant anatomical parameters, it is
preliminarily concluded that taking the shortest diameter
of lymph nodes ≥ 6:47mm and the ratio of short to long
diameter ≥ 0:57 as the diagnostic criteria, it has a certain
reference value to judge lymph node metastasis.

This study selects the case study of our unit, which has
selective bias on the selection of research objects. The small
sample size has certain limitations on the research results.
In this study, the diagnostic efficiency of three-dimensional
reconstruction technology is moderate. The reason may be
that the research department is retrospective study, the
imaging equipment lacks advanced nature, and only the
lymph node short diameter > l0mm is the diagnostic stan-
dard. It cannot make correct judgment for normal size
lymph nodes and lead to an increase in missed diagnosis
rate. In addition, it is necessary to further combine other
imaging features of lymph nodes, such as edge and enhance-
ment, to improve the accuracy of diagnosis.

Table 4: Multivariate logistic regression analysis of high-risk factors for lymph node metastasis.

Factor Partial regression coefficient Standard error Wald P OR 95% CI

Degree of differentiation

Low differentiation — — 10.952 0.004 — —

Medium differentiation -2.168 0.918 6.225 0.006 0.082 0.014-0.456

High differentiation -2.280 1.029 11.842 0.001 0.043 0.005-0.254
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For the postoperative treatment of oocyte carcinoma, CT and CT ultrasonography combined with microscopic intraperitoneal
should be combined with peritoneal heat perfusion chemotherapy. The authors selected 50 patients who received treatment for
ovarian cancer from 2017 to 2018 and divided them into two groups (observation group, 30 cases, control group, 20 cases).
Cisplatin, associated with peritoneal hyperthermia, led the control group, and we monitored all patients for 1 year and
provided clinical trials, lifestyle, and results for both disease group. The experimental results showed that the target reduction
rate of the control group was 70%, while that of the control group was only 40%, lower than that of the control group P < 0:05
. The life expectancy of the control group was higher than that of the control group, P < 0:05. Nausea, vomiting, diarrhea, bone
marrow compression, and constipation in the study group were slightly higher than those in the control group (35%), but
there was no significant difference between the two groups (P > 0:05). Chemotherapy combined with intraperitoneal infusion
of loplatin has no side effects, helps improve survival, and can be used in a variety of clinical trials.

1. Introduction

Disease and mortality rates were higher than and lower than
for uterine and endometrial cancers. The disease poses a
serious threat to the physical and mental health of countless
women. According to statistics, 295,000 new cases of ovarian
cancer are reported worldwide each year, and about 185,000
people die from ovarian cancer. In 2018, the American jour-
nal CA published statistics on ovarian cancer. In 2019,
23,000 new cases and 15,000 deaths are expected nationwide.
Over the past 10 years, the incidence of ovarian cancer in
Mongolia has increased by 30 percent and the death rate
by 18 percent. Recent statistics show that the incidence of
ovarian cancer is high, and monitoring the development of
ovarian cancer and improving treatment is of great signifi-
cance to support women’s lives, physical health, and social
development [1]. There are many types of ovarian cancer,
of which above skin cancer is the most common, accounting

for more than 70 percent of all ovarian cancers. Ovarian
cancer is unique in that there are no specific symptoms in
the early stages of the disease, and 70-80% of patients miss
the best time to seek treatment to advance to a higher level.
Ovarian cancer is associated with chronic metastasis. There
is no good treatment. The 5-year survival rate is 20%~30%.
Ovarian death is the leading cause of death in women.
Therapy has become a hot topic in the research community,
especially when it comes to ovarian cancer [2].

The main feature of advanced ovarian cancer is tumor
metastasis, and the main route of metastasis is in the pelvis
and abdomen, which makes the cancer cells difficult to
control, and the survival rate of patients is low. Many
researchers seek to study ways to control disease progression
and prolong patients’ lives. With the development of medi-
cal devices, CRS has become an important part of the treat-
ment of ovarian cancer, eliminating as much pelvic and
abdominal cancer as possible, reducing the residual tumor

Hindawi
Scanning
Volume 2022, Article ID 5444552, 6 pages
https://doi.org/10.1155/2022/5444552

https://orcid.org/0000-0003-3752-3756
https://orcid.org/0000-0002-2463-6383
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/5444552


RE
TR
AC
TE
D

diameter to less than 1 cm, and even eliminating macro-
scopic cancer cell damage. Although CRS can maximize
the increased risk of injury in ovarian cancer patients, the
combination of CRS-based systemic chemotherapy in ovar-
ian cancer patients can improve the treatment effect of ovar-
ian cancer patients [3]. However, due to the limited
penetration of chemotherapy drugs into the meridians of
the whole body, the ability to kill cancer cells in the perito-
neal cavity is not strong, so after systemic chemotherapy,
tumor lesions and cancer cells may remain in the peritoneal
cavity. Patients with severe ascites associated with an
increased risk of postoperative cancer recurrence are affected
by combined treatment outcomes, and long-term survival
remains suboptimal. The effectiveness of local abdominal
therapy (Figure 1) is closely related to the prognosis of
advanced ovarian cancer. Therefore, optimizing local perito-
neal therapy and controlling ascites is an effective way to
improve the therapeutic effect of ovarian cancer [4].

2. Literature Review

Lee et al.’s study, ovarian cancer is considered one of the
three most common cancers in pregnant women. Ovarian
cancer cannot be diagnosed early and often develops because
of the location of the ovaries and the absence of specific
symptoms early on. In the absence of effective treatment
for heart disease, death can affect a woman’s quality of life
and well-being [5]. In Kim et al.’s study, CRS and systemic
platinum and paclitaxel chemotherapy improve prognosis
and survival in ovarian cancer patients but are currently
accepted as adjuvant therapy for advanced ovarian cancer
surgery. Despite the use of paclitaxel-based intravenous che-
motherapy, the long-term survival of ovarian cancer patients
after this procedure remains poor, and most ovarian cancer
patients eventually die of recurrence [6]. In Alberti et al.’s
study, the main approach to ovarian cancer metastasis is
considered to be the removal of implants on various organ
surfaces in the abdominal cavity, wide-abdominal implants,
residual disease at the site of metastatic implantation, and
free cancer cells, which focuses on improving the treatment
outcomes of advanced ovarian cancer [7]. In Hu et al.’s
study, drugs are not considered to be fully effective because
sunlight and peritoneal occlusion inhibit the spread of anti-
cancer chemotherapeutic drugs to the cancer, resulting in
reduced effective concentrations of chemotherapeutic drugs
reaching tumor tissue. The remnants of the metastatic
implantation site help repair damage and destroy cancer-
free cells [8]. Intraperitoneal hyperthermia, studied by Gray
and Haworth, has been shown to improve ascites control
and quality of life in patients with epithelial ovarian cancer
[9]. In Yiu et al.’s study, intravenous chemotherapy with
paclitaxel has been shown to combine cisplatin with perito-
neal hyperthermia, and the treatment of ovarian cancer
may extend disease-free life. Therefore, it can be concluded
that intraperitoneal hyperthermic perfusion therapy for
ovarian cancer helps control ascites, destroys pelvic perito-
neal cancer cells, and significantly improves the effect of
destroying cancer cells [10]. Therefore, Matrone et al. sug-
gest that localized cancers are more accessible to chemother-

apeutic drugs if the drugs can be injected directly into the
abdomen, which is an effective treatment to improve the
effect of advanced peritoneal therapy and cancer metastasis
[11]. In Wang’s study, CRS combined with intraperitoneal
hyperthermic perfusion therapy is more serious after 7 to
10 days, the main reason is that the body temperature
changes greatly when the body’s stress response is severe
due to intraperitoneal perfusion therapy. This increases the
incidence of adverse reactions and their complications
[12]. Horry et al. have shown that peritoneal hyperthermia
is effective in the treatment of peritoneal hyperthermia
because it effectively eliminates symptoms of ovarian cancer,
prolongs patient survival, improves patient quality of life,
and reduces complications and adverse reactions. This is
considered the best treatment for ovarian cancer [13] .

3. Experimental Analysis

3.1. Experimental Subjects. There were 50 inpatients with
ovarian cancer in our hospital from 2017 to 2018, and 20-
30 patients were randomly examined. In the control group,
there were 11 cases of cystadenocarcinoma, 6 cases of muco-
sitis, and 4 cases of lymphoma. According to FIGO staging
procedure, there were 3 cases of endometrial leukemia, 10
cases of stage III, and 10 cases of stage IV [14]. The age
group was 45-669 years old, and the mean age was 53:5 ±
38 years old. The pathological group included plasma cysta-
denocarcinoma, mucous membrane carcinoma, lymphocytic
carcinoma, and endometrioid carcinoma 8, 6, 5, and 3.
Under the Fi-Go programme, 10 cases were registered in
phase III and 8 in phase IV. There were no differences in
age, type of disease, or level of treatment between the control
groups. P > 0:05 can be compared [15, 16].

3.2. Experimental Method

3.2.1. Included and Excluded Procedures. Selection criteria
were as follows: (1) All patients were diagnosed with ovarian
cancer by postoperative pathology, imaging, and gynecological

Peritoneal thermal perfusion therapy

41° – 43°

Figure 1: Intraperitoneal hyperthermic perfusion chemotherapy.

Table 1: Comparison of treatment between the two groups (n = 20,
cases/%).

Group CR PR SD PD Objective response rate

Observation group 2 11 6 1 69.0

Control group 0 7 7 4 3.0
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and (3) the patients should voluntarily cooperate with the
research activities and sign the informed consent. Inclusion
criteria were as follows: (1) Patients with severe heart, brain,
liver, renal failure, or other cancers; (2) patients with contra-
indications to surgery; (3) patients with mental illness or cog-
nitive impairment; (4) not signed patients who do not
cooperate with the consent form for research activities spec-
ified in this guideline; and (5) patients diagnosed with stage I
and II ovarian cancer [17].

3.2.2. Treatment. Patients in the control group were given car-
boplatin AUC (100mg) and combined injection of 135mg/m2

paclitaxel (30mg), once every three days. Patients were treated
once a week for up to six hours. The control group was pro-
vided with chemotherapy and carboplatin AUC administra-
tion (100mg) combined with 135mg/m2 paclitaxel (30mg)
intravenous infusion. Patients were treated once for 3 weeks
and continued for 6 times as a course of treatment. Patients
were directly assisted with chemotherapy (same below). On
this basis, patients in the observation group were treated with
cisplatin intraperitoneal thermal perfusion. On the first day of
intraperitoneal perfusion chemotherapy, paclitaxel was intra-
venously injected, and 75mg/m2 cisplatin (20mg) was intra-
peritoneally injected on the second day for continuous
treatment [18]. Paclitaxel was reapplied on day 8. If the patient
had ascites, abdominal heat infusion should be started only
after ascites had been drained.

3.2.3. Observation Indicators. The clinical effects of the two
groups of patients were compared: complete remission in
CR means that the patient’s injury has disappeared for more
than 1 month; PR partial remission means that the patient’s
injury has been significantly eliminated; stable SD injury
indicates that the patient’s injury still exists; and PD lesions
indicate that these conditions are in treatment and were not
satisfied. The staff of our hospital followed up the patients
for one year, accurately recorded the survival time and side
effects of the two groups of patients, and used the Karnofsky
scale to evaluate patients’ higher quality of life [19, 20].

3.3. Statistical Methods. Statistical analysis was performed by
SPSS 20.0 software. The number of data was expressed as n
and %, and the measured data was expressed as the mean
standard deviation of brothers, based on which T tests were
performed. P < 0:01 indicated statistically significant
difference.

3.4. Analysis of Results. As shown in Table 1, the target
response rate was 70% higher in the control group, x2 = 4:8,
and P < 0:05.

As shown in Table 2, the mean values of negative results
were similar between the two groups, there was no signif-
icant difference between the two groups, x2 = 0:265, and
P > 005.

The mean 1-year and 2-year life expectancy of the exper-
imental group was 91.18% and 82.35%, respectively, higher
than that of the control group (70.59% and 55.88%, P < 0:05)
(see Table 3).

The incidence of adverse events in the study group was
28.57%. Negative cases accounted for 25% in the user group,
and there was no significant difference (P > 0:05) (see
Table 4).

The PFS of control group and control group were
(9:59 ± 6:50) months and (9:30 ± 4:38) months, respectively.
As shown in Figure 2, there was no significant difference
between the control panels in terms of PFS and operating
system (P > 0:05).

4. Discussion

Surgical resection is very common in the treatment of ovar-
ian cancer and has also been found in long-term clinical
practice. However, in ovarian cancer patients, surgery may
achieve some therapeutic effect, but it is not possible to
completely eliminate the cancer. There are still many
patients with tissue, lymph nodes, and postoperative recur-
rence [21] . Therefore, ovarian cancer patients should
undergo surgical removal of the ovaries with appropriate
chemical and physical methods as adjuvant therapy. In the
past, clinicians administered intravenous chemotherapy to
patients, but this treatment is prone to adverse conse-
quences, resulting in patient intolerance, serious decline in
patient compliance, and many patients abandoning treat-
ment. With the continuous development and application of
medical technology, more and more doctors are researching
and using peritoneal chemotherapy, making full use of long-
term care and high-concentration local drugs to chemother-
apy patients. Direct contact with the injured part of the
patient reduces the risk of adverse patient reactions and

Table 2: The adverse reactions between the two groups were compared (n = 30, %).

Group Feel sick and vomit Diarrhea Constipate Myelosuppression Incidence

Observation group 3 1 3 2 34.0

Control group 2 2 1 1 31.0

Table 3: Comparison of survival between the two groups ½nð%Þ�.

Group
Example
number

Survival in 1
year

2 years of
survival

The research
group

34 31 28

Anchoring
group

34 24 19

X2 4.660 5.581

P 0.031 0.018
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ensures high safety. Some scholars have shown in the results
of their research reports the use of hyperthermia that can kill
tumor cells in patients, so the combined application of
hyperthermia and chemotherapy for tumor patients can
help to enhance the effect of treatment, control the patient’s
lesions, and further reduce the volume of the lesions, it has a
very important application value for the treatment and
recovery of patients [22, 23].

The incidence of ovarian cancer has hidden characteris-
tics, and the disease will spread and metastasize to the
abdominal cavity in the early stage, and at the time of diag-
nosis, it has generally developed to the middle and late
stages, and most of them are treated with chemotherapy.
Ovarian cancer is highly malignant and has a low cure rate,
and in clinical practice, comprehensive surgical treatment is
mainly used, but surgery cannot completely stop the seeding
and dissemination of intra-abdominal cancer cells, so the
postoperative recurrence rate is high. Chemotherapy cannot
have a good inhibitory effect on tumor proliferation and
implantation and cannot reduce ascites [24]. The main
spread of ovarian cancer is to spread to adjacent organs or
implant in the parietal and visceral peritoneal surfaces.
Therefore, the direct infusion of chemotherapeutic drugs
can effectively increase the local drug concentration and
improve the ability to kill tumors. Paclitaxel and cisplatin
are the most commonly used chemotherapy regimens in
clinical practice, and paclitaxel is a cell cycle-specific drug
that can effectively accelerate the polymerization of tubulin

and inhibit its depolymerization, thereby affecting tumor
proliferation. Cisplatin is the first-generation platinum prep-
aration and is the most widely used drug in intraperitoneal
hyperthermia. Through intraperitoneal hyperthermic perfu-
sion of cisplatin, free cancer cells in the abdominal cavity can
be killed and eliminated, and the rate of liver metastasis and
postoperative recurrence can be reduced. At the same time,
because the drug does not directly enter the body’s circula-
tion, there is less damage to the kidneys and a lower inci-
dence of adverse reactions in the digestive tract. Since the
new blood vessels in the tumor do not respond to heat, when
the temperature reaches >40°C, the cancer cells will gradu-
ally die, and the critical temperature of general tissues is
about 45.7-47.0°C. Therefore, hyperthermic perfusion ther-
apy can effectively stimulate the body’s immunity and
achieve the effect of antitumor. Hyperthermic perfusion che-
motherapy can improve the internal blood supply of the
body and accelerates the accumulation and response of che-
motherapy drugs and reversal of drug resistance in ovarian
cancer cells. Elevated temperature can also make cancer cells
generate nitric oxide (NO), increase cytotoxicity, and
enhance the expression of some genes under the action of
cisplatin [25].

5. Conclusion

Ovarian cancer is the most common cause of the disease, but
it spreads early without any symptoms and is usually diag-
nosed in the secondary and later stages of the cancer. Cur-
rently, cancer treatment is relatively low, surgery is an
important choice, but does not affect the spread of breast
cancer, and surgery cure rate is very high. Postoperative che-
motherapy is therapeutic, but inhibition is unclear. Increas-
ing the local concentration of loplatin is more effective in
stopping the spread of cancer because loplatin penetrates
the abdominal cavity, circulates directly into the gastrointes-
tinal tract, and improves the ability to fight cancer. In this
study, patients in the user group received the same treatment
and patients in the study group received abdominal hyper-
thermia. The incidence of adverse events and subsequent
survival was compared between the two groups. The results
showed that the incidence of adverse events was 28.57%.
The incidence of adverse events in control group was 25%,
and there was no significant difference (P > 0:05) and
(P < 0:05). In conclusion, loplatin combined with peritoneal
hyperthermia in the treatment of ovarian cancer will not
cause adverse reactions compared with physicians but also
play an important role in improving the quality of life and
survival rate of patients and general treatment.

At present, studies have found that the application of intra-
peritoneal hyperthermic perfusion and basic chemotherapy
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Figure 2: Kaplan-Meier survival curve was used to compare the
overall survival rates between the two groups.

Table 4: Comparison of the incidence of adverse events between the two groups ½nð%Þ�.
Group Diarrhea Bone marrow transplant Nausea and vomiting Astriction Total incidence

The research group 1 3 3 2 27.56%

Anchoring group 2 2 1 2 24.00%

4 Scanning



RE
TR
AC
TE
D

has application advantages, but there are few relevant research
data, and there is a lack of application research on tumor cytor-
eduction combined with intraperitoneal hyperthermic perfu-
sion chemotherapy. Ovarian cancer treatment is feasible.
Based on the current research status analysis, cytoreductive
surgery combined with intraperitoneal hyperthermic perfusion
chemotherapy will become a hot topic in future research.
Research and analysis on this can achieve breakthrough
research results and provide a reference for the clinical treat-
ment of advanced ovarian cancer.
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