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-is paper aimed to discuss regarding diagnosis and postoperative care of uterine malignant tumor, the effect of MRI image based
on low-rank matrix denoising algorithm in diagnosis, and postoperative care of uterine malignant tumor. 100 patients with
uterine malignant tumor are selected for MRI examination and the MRI examination based on low-rank matrix denoising
algorithm. -e accuracy, sensitivity, and specificity of the two kinds of MRI are evaluated and compared by three or more
experienced doctors through a double-blindmethod. At the same time, under the guidance of MRI image after denoising, relevant
postoperative care is carried out. -e results are compared with the previous results in our hospital. -e results showed that the
sensitivity, specificity, and accuracy of denoised MRI images in the diagnosis of uterine malignant tumors are higher than those of
ordinary MRI. After denoising, the postoperative nursing guided by the MRI image effectively reduces the occurrence of
postoperative complications. In postoperative nursing, the overall satisfaction of patients with nursing increases by 10.9%.
Conclusion. -e MRI image based on the low-rank matrix denoising algorithm has an obvious effect on diagnosis and post-
operative care of uterine malignant tumor.

1. Introduction

-e uterus is a unique female reproductive organ [1, 2].
Various reasons, such as early marriage, prolificacy, and
sexual disorder, have a certain impact on the uterus and
induce uterine malignant tumor [3]. Uterine malignant
tumor is the most common malignant tumor in females,
generally including cervical cancer and endometrial cancer
[4]. For malignant tumor, the best prevention is regular
physical examination, early diagnosis, early treatment, and
perfect postoperative care to prolong the survival period of
patients. Magnetic resonance imaging (MRI) can be used to
clearly see the tissue structure of the human body, so it has
become a conventional method for the diagnosis and
treatment of human diseases [5]. However, MRI is easy to be
polluted by noise in the imaging process, which makes the
image quality poor and has a certain impact on the doctor’s
diagnosis [6].

-ung et al. (2018) found that the denoising algorithm
based on low rank matrix has better denoising effect than
other latest denoising algorithms [7]. Haldar et al. (2020)
showed that the denoising algorithm based on low rank
matrix can perform high-resolution quantitative diffusion of
MRI from relatively fast acquisition [8]. In the study of MRI
in the diagnosis of uterine malignant tumor, Malek et al.
(2019) found that the computer-aidedmethod based onMRI
can effectively distinguish myoma of uterus and leiomyoma
[9]. Huang et al. (2019) studied that MRI combined with AI
has a certain effect on distinguishing uterine sarcoma and
improving the prognosis [10].

-e research of the above scholars shows that the
denoising algorithm based on low-rank matrix has a good
effect in image denoising. However, it is not commonly used
in MRI image denoising. -erefore, the research innovation
is that MRI images play a certain role in the diagnosis of
uterine tumors. Noise-contaminated MRI images may affect
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clinicians’ judgment of uterine tumors. -erefore, the al-
gorithm based on low-rank matrix is used to effectively
remove the noise in MRI images to significantly improve the
quality of MRI images and help doctors diagnose diseases
more accurately. -erefore, the role of MRI image based on
the low-rank matrix denoising algorithm in the diagnosis of
uterine malignant tumor and postoperative care is studied.

2. Materials and Methods

2.1. General Information. -e subjects were examined with
MRI and MRI based on the low-rank matrix denoising
algorithm to compare the sensitivity and specificity of the
two methods for uterine tumors. After the operation, the
patients were given the postoperative care under the guid-
ance of MRI based on the low-rank matrix denoising al-
gorithm, and the difference between the care data of uterine
malignant tumor and that of the hospital before was ob-
served. -e two methods were compared to show the role of
the MRI image based on low rank matrix denoising algo-
rithm in the diagnosis of uterine malignant tumor and
postoperative care.

One hundred patients with uterine malignant tumor
admitted to the hospital from June 2019 to August 2020 were
selected as the research objects. Each patient was given
pathological diagnosis and clinical examination. -e ex-
perimental operations carried out were agreed by the pa-
tients and their families and agreed by the ethics committee
of hospital. After the patient was diagnosed with uterine
malignant tumor, the relevant clinical data were collected.
-e age of the subjects was between 29 and 75 years, with an
average of 44.39± 9.25 years. -e main clinical symptoms
were irregular uterine bleeding in 32 cases, abnormal vaginal
discharge in 30 cases, other symptoms in 23 cases, and 15
cases without symptoms. After admission, all patients un-
derwent MRI examination. Conventional and enhanced
scans from the inferior pole of the left kidney to the peri-
neum plane were performed with MRI equipment. After the
scan, the doctor carried out the diagnosis. At the same time,
patients underwent MRI examination based on the low-rank
matrix denoising algorithm. -e inclusion and exclusion
criteria were as follows:

Inclusion criteria: (1) received surgical treatment during
hospitalization; (2) did not receive radiotherapy, chemo-
therapy, and endocrine therapy before operation; (3) not
allergic; and (4) suspected of uterine malignancy through
clinical symptoms and routine gynecological examination
before operation.

Exclusion criteria: (1) may have consciousness disorder;
(2) unable to complete the operation or the gynecologist in
the same group was not designated to complete the oper-
ation; (3) had other serious diseases; and (4) did not co-
operate with the examination or MRI.

2.2.MRIBased on the Low-RankMatrixDenoisingAlgorithm.
In general, any image is composed of many rows and many
columns from the aspect of matrix. When these rows and
columns are taken apart, each row and column of the image

is highly correlated. Because the rank of image matrix is
much smaller than the number of rows and columns, any
image has low rank from the perspective of matrix. For MRI
images, the noise pollution in the imaging process will
destroy the correlation of each row and column in the image
matrix, which will increase the rank of the image matrix and
affect the image quality. -erefore, the low-rank matrix
denoising algorithm aims at the problem of rank rise and
makes certain restrictions on the rank of the image matrix in
the process of MRI imaging, so as to achieve the effect of
image denoising.

If the noisy image is Y, the noiseless image is I, and the
noise matrix is N, Y can be expressed as:

Y � I + N. (1)

However, because I and N are unknown, there may be
errors in practical application.-erefore, in order to balance
the sparsity of the noise matrix and the low rank of the real
image, it is necessary to introduce the super parameter λ.-e
specific equation is as follows:

min
I,N

λ‖N‖1 +‖I‖∗, s.t.Y � I + N. (2)

In (2), ‖I‖∗ is the nuclear norm of the sum of all singular
values in the image matrix.

Figure 1 shows the core steps of the denoising algorithm
involved.

2.3. Postoperative Care. MRI based on the low-rank matrix
denoising algorithm was used to diagnose the patient’s
condition and customize the operation plan. Combined with
the physical quality of patients, the operation was carried
out. After operation, blood pressure and other indexes of
patients were continuously detected. According to the cases,
the preoperative complications were treated. After anes-
thesia recovery, the physical andmental status of the patients
was evaluated according to the operation records, and the
patients who felt pain were given timely analgesic treatment.
-e patient’s wound was checked regularly to prevent in-
fection. Regular examination of urine routine was carried
out to prevent the occurrence of urinary tract infection.
Comfort and psychological counseling were given in time, so
that patients could keep good sleep and rest and recovered
their physical strength as soon as possible. For the elderly
patients, the care of respiratory diseases was strengthened to
exercise the lung function of patients. According to the
observation of ventilation and defecation, diet should be
adjusted timely to avoid cardiovascular disease and digestive
system disease in elderly patients.

Postoperative complications such as urinary retention,
bleeding, nausea, and vomiting should be indicated by MRI.
For patients with possible complications, early prevention
was carried out. -e incidence of complications was sta-
tistically analyzed.

2.4. Observation Index. For the diagnosis of uterine ma-
lignant tumor with the MRI image, a double-blind method
was used to analyze and judge. MRI images and MRI images
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based on the low rank-matrix denoising algorithm were read
by three or more experienced doctors and the diagnosis
results were made. -e unified results of all doctors were
obtained and the accuracy, sensitivity, and specificity of the
two kinds of MRI were compared. Accuracy was the close
degree of MRI results with the actual situation of patients
with uterine malignant tumor, sensitivity was the ability of
MRI to detect patients with uterine malignant tumor, and
specificity was the ability of MRI to detect patients without
uterine malignant tumor.

Postoperative care was evaluated through the patient
satisfaction with care staff and the occurrence of compli-
cations. Satisfaction evaluation was divided into three levels:
very satisfied, satisfied, and dissatisfied. All patients were
investigated with care satisfaction before discharge. -e
satisfaction was compared with that of the previous unified
survey in hospital, and the total satisfaction rate of patients
with postoperative care was obtained.

2.5. Statistical Analysis. SPSS18.0 software was used for data
analysis, and (x ± s) was used to describe the measurement
data. Chi-square test was used for statistical analysis of
counting data. -e structure was expressed by rate or
constituent ratio, and p< 0.05 meant that the difference was
statistically significant.

3. Results

3.1. Basic Information of Patients. 100 patients with uterine
malignant tumor were selected and diagnosed by MRI and
MRI based on the low-rank matrix denoising algorithm.
Table 1 shows the statistical analysis results of 100 patients
with uterine malignant tumor. Among them, there are 46
patients with cervical cancer, 32 patients with endometrial
cancer, 10 patients with uterine leiomyosarcoma, 3 patients
with uterine lymphoma, and 9 patients with trophoblastic
tumor.-rough these 100 patients, the prevalence of uterine
cancer in the population can be inferred. Cervical cancer is
the most common, followed by endometrial cancer.

3.2. Effect Analysis of the Low-Rank Matrix Denoising
Algorithm. -rough the denoising of the clinical MRI image
based on the low-rankmatrix denoising algorithm, the visual
effect and clarity of the denoising effect image are compared
with the original MRI image. -e results show that the
denoised MRI image has a better visual effect, and it can
effectively retain the details of the image itself while mini-
mizing the noise pollution, and the image edge structure is

also well processed. -erefore, the denoising algorithm
based on low rank matrix can not only effectively suppress
the noise pollution in the process of MRI imaging but also
deal with the details well, which contribute a lot to the
improvement of MRI image quality (Figure 2).

3.3. Comparison of Two Kinds of MRI in the Diagnosis of
Uterine Malignant Tumor. Tables 2 and 3 show the diag-
nostic results of two kinds of MRI in 100 patients with
uterine malignant tumor. Table 2 shows the diagnosis results
of common MRI images for uterine malignant tumor.
Among 46 cases with cervical cancer, 40 cases are detected
by MRI, and the detection rate is 93.4%; among 32 cases of
endometrial carcinoma, 30 cases are detected by MRI, and
the detection rate is 93.8%; among 10 cases of uterine
leiomyosarcoma, 8 cases are detected by MRI, and the de-
tection rate is 80.0%; 3 cases of uterine lymphoma are all
detected by MRI, and the detection rate is 100%; and among
9 cases of trophoblastic tumor, 7 cases are detected by MRI
and the detection rate is 77.7%.

Table 3 shows the diagnostic results of MRI images
denoised by low-rank matrix for uterine malignant tumor.
Table 3 shows that in 46 cases with cervical cancer, 45 cases
are diagnosed by MRI after denoising, and the detection rate
is 97.8%; among 32 cases of endometrial cancer, 31 cases are
detected by MRI after denoising, and the detection rate is
96.8%; 10 cases of uterine leiomyosarcoma are all detected by
MRI after denoising, and the detection rate is 100.0%; 3 cases
of uterine lymphoma are all detected byMRI after denoising;
9 cases of trophoblastic tumors are all detected by MRI after
denoising, and the detection rate is 100%.

-e two methods are compared. After denoising, the
detection rate of cervical cancer is increased by 4.4%, the
detection rate of endometrial cancer is increased by 3.0%, the
detection rate of uterine leiomyosarcoma is increased from
80% to 100%, and the detection rate of trophoblastic tumor
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Figure 1: Core algorithm steps.

Table 1: Distribution of uterine malignant tumors.

Tumor type Number of
cases

Cervical
cancer

Violation of the uterus 19
Violation of the side of the

uterus 18

Violation of the vagina 9
Endometrial cancer 32
Uterine leiomyosarcoma 10
Uterine lymphoma 3
Trophoblastic tumor 9
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is also increased to 100%. -erefore, the low-rank matrix
denoised MRI image improves the detection rate of various
uterine malignant tumors and provides better auxiliary
conditions for clinicians to master the disease.

Figure 3 shows the sensitivity, specificity, and accuracy of
MRI and MRI based on the low-rank matrix denoising
algorithm for the diagnosis of uterine malignant tumor. It
shows that the sensitivity, specificity, and accuracy of MRI
image based on low-rank matrix denoising algorithm for the
diagnosis of uterine malignant tumor are higher than those
for the ordinary MRI image. -erefore, the MRI image
processed by low-rank matrix denoising algorithm can ef-
fectively improve the diagnosis of uterine malignant tumor.

3.4. Postoperative Care Results. Figure 4 shows the statistical
analysis results of postoperative complications in patients
with uterine malignant tumor. It shows that after care, the
incidence of various complications is reduced, except for
ureterovaginal fistula. In patients, there is one case of
postoperative ureterovaginal fistula, accounting for 1.0% of

the cases. -e incidence of urinary retention, vesical vaginal
fistula, lymphatic cyst, and intestinal obstruction decreases
by 3.87%, 0.79%, 0.57%, and 1.94%, respectively. -erefore,
after the care based on denoising MRI, the occurrence of
postoperative complications in patients with uterine ma-
lignant tumor is reduced, and the quality of life of patients is
improved.

Table 4 shows the survey results of 100 patients’ satis-
faction with this care after the care based on denoising MRI.
-is satisfaction survey is divided into three levels: very
satisfied, satisfied, and dissatisfied.-e data results in Table 4
show that the overall satisfaction of patients has been sig-
nificantly improved after the care based on denoising MRI.
-e number of patients who are very satisfied with the care
increases from 26.3% to 39.0%, the number of patients who
are satisfied with the care increases to 43.0%, and the number
of patients who express dissatisfaction decreases from 28.9%
to 18.0%. -e overall satisfaction of patients also increases
from 71.1% to 82.0%. To sum up, the survey results of
patients’ satisfaction with care show that the care work
under the guidance of MRI based on the low-rank matrix

(a) (b)

Figure 2: Comparison of original MRI image and denoising result image. (a) MRI image. (b) MRI image after low rank matrix denoising.

Table 2: Diagnosis results of uterine malignant tumor based on MRI.

Tumor type Actual number of cases Number of cases detected by MRI Percentage (%)
Cervical cancer 46 43 93.4
Endometrial cancer 32 30 93.8
Uterine leiomyosarcoma 10 8 80.0
Uterine lymphoma 3 3 100
Trophoblastic tumor 9 7 77.7

Table 3: Diagnosis results of uterine malignant tumor using MRI based on the low-rank matrix denoising algorithm.

Tumor type Actual number of
cases

Number of cases detected byMRI based on the low-rankmatrix denoising
algorithm

Percentage
(%)

Cervical cancer 46 45 97.8
Endometrial cancer 32 31 96.8
Uterine
leiomyosarcoma 10 10 100

Uterine lymphoma 3 3 100
Trophoblastic tumor 9 9 100
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denoising algorithm not only reduces the occurrence of
postoperative complications but also improves the recog-
nition of patients for care work.

4. Discussion

In China, about 700 thousand people lose their lives due to
cancer every year, and 53000 of them die of cervical cancer
[11]. Uterine malignant tumor has become the main cause of
endangering women’s life and health, especially cervical
cancer [12]. For the diagnosis of uterine malignant tumor,
MRI is the most commonly used imaging technology in
clinic. MRI not only has a good resolution and contrast for
the tissue structure of the body but can also form a three-
dimensional image, which can better show the location and
structure of the lesion [13]. However, in the process of MRI
imaging, it is also easy to be polluted by noise, which affects
MRI imaging [14]. In the research of MRI image denoising,
some studies suggest that the denoising method based on
low-rank matrix has a better denoising effect on MRI image
[15]. -erefore, the role of MRI based on the low-rank
matrix denoising algorithm in the diagnosis and postop-
erative care of uterine malignant tumor has been studied.

-e research results show that the denoising algorithm
based on low-rank matrix can not only improve the visual
effect of theMRI image but also better process the details and
edge contour of the MRI image, which is consistent with the
research results of Gu et al. [16]. -e sensitivity, specificity,
and accuracy of MRI based on the low-rank matrix
denoising algorithm are better than ordinary MRI in di-
agnosis of uterine malignant tumor. At the same time, re-
search results of postoperative care guided by theMRI image
after denoising show that targeted care not only reduces the
incidence of postoperative complications of patients with
uterine malignant tumor but also improves the satisfaction
of patients for care. -erefore, the MRI image after
denoising is used for the diagnosis of uterine malignant
tumor and the guidance of postoperative care. For doctors,
they can diagnose the disease more quickly and accurately.
For patients, the life quality can be improved.

5. Conclusion

In view of the diagnosis and postoperative care of uterine
malignant tumor, the role of the MRI image based on low-
rank matrix denoising algorithm in the diagnosis and
postoperative care of uterine malignant tumor is studied.
-e results show that the denoising algorithm based on low-
rank matrix improves the MRI image quality and improves
the diagnostic rate of uterine malignant tumor. In addition,
under the guidance of MRI after denoising, targeted post-
operative care for patients can reduce the incidence of
postoperative complications and further improve the life
quality of patients. -erefore, this study provides a reference
for the diagnosis and treatment of uterine malignant tumor.
Of course, there are still some research deficiencies. For
example, the number of research objects in this experiment
is too small and the sample is relatively single. -erefore, in
the follow-up study, the number of samples can be further
increased, and patients from multiple hospitals can be taken
as the research subject to make the results more reliable and
provide a powerful reference for the diagnosis and treatment
of uterine malignancies in the follow-up clinic.
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Figure 4: Comparison of postoperative complications of uterine
malignant tumor.

Table 4: Comparison of care satisfaction.

Satisfaction Normal circumstances
(%)

After care
(%)

Very satisfied 26.3 39.0
Satisfied 44.7 43.0
Not satisfied 28.9 18.0
Overall satisfaction
rate 71.1 82.0
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Figure 3: Comparison of sensitivity, specificity, and accuracy of
two kinds of MRI in diagnosis of uterine malignant tumor.
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