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Objective.-e aim of this study was to explore the application value of double X-ray image based on neural network in comparison
of the efficacy and safety of deep-water proteolytic milk powder and parenteral nutrition in the intervention of neonatal
noninfectious abdominal distention. Methods. Clinical data of 58 neonates diagnosed with noninfectious abdominal distention
were retrospectively analyzed. 2D-3D registration was simplified into two steps by decomposing spatial rigid-body transformation
parameters into two planes, including 2D-2D approximate rigid-body registration and single-parameter 2D-3D rigid-body
registration. -en, the convolution neural network was used to fit the nonlinear mapping relationship between the residual of
X-ray images and the corresponding attitude differences of children, and the residual regression spatial rigid-body transformation
parameters of the X-DRR image pairs were obtained. Noninfectious abdominal distention was diagnosed in all neonates, of which
28 neonates were treated with deep hydrolyzed protein milk powder. Another 30 neonates who received parenteral nutrition
support were set as control group. All newborns received two weeks of treatment. -e total effective rate, birth weight recovery,
weight growth rate, intestinal feeding recovery time, and incidence of feeding intolerance were compared between the two groups.
Results. Spatial coordinate decomposition using double X-ray can simplify the mapping relationship between spatial coordinate
transformation and X-DRR residual image. Compared with the gray level iterative optimization registration algorithm, the
registration accuracy and speed were significantly improved. -e total effective rate in the treatment group (92.86%) was
significantly higher than that in the control group (9%). -e recovery time of birth weight, intestinal feeding recovery time, and
meconium excretion time were significantly shorter than those in the control group, and the body weight in the treatment group
increased faster than that in the control group (P< 0.05). In addition, the incidence of feeding intolerance was 3.57% (1/28) in the
treatment group and 36.36% (8/22) in the control group, which was significantly lower than that in the treatment group (P< 0.05).
Conclusion. After data training, the network can complete accurate double ray registration in 0.04 s. Deep hydrolyzed protein milk
powder had remarkable therapeutic effect on neonates, with no infective abdominal distention, fast recovery, and low incidence of
feeding intolerance, which was safe and reliable in clinical application.

1. Introduction

Abdominal distention is a common disease of newborns. It is
often a complication of multiple diseases of newborns, which
affects their breathing and heart rate, and often accompanies
other serious diseases. -erefore, it is necessary to diagnose

the causes in time and make treatment as early as possible
[1, 2]. Neonatal abdominal distention is generally divided
into infectious and noninfectious. Infectious abdominal
distention is caused by a variety of viruses and bacteria. -e
disease develops rapidly, often with serious water electrolyte
disorder and other critical symptoms [3]. Noninfectious
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abdominal distention is mild, usually caused by stress re-
actions caused by other serious diseases or by the inhalation
of a large amount of air by the newborn. Although the
symptoms of noninfective abdominal distention are not
serious, children often have dyspepsia and other symptoms,
so they also need to be treated carefully [4].

-e traditional intelligent image diagnosis method was
to compare the automatically marked or segmented area
with the predefined reference template, but it still needed the
final diagnosis result from the imaging expert. In the ap-
plication of disease diagnosis, double X-ray imaging was the
most important imaging method in the clinical diagnosis
and follow-up of noninfectious abdominal distension, which
was widely used in lesion detection, segmentation, and di-
agnosis. Because different lesion types correspond to dif-
ferent characteristics, how to separate lesion areas from
images was the key to the success of high-precision diagnosis
system. With the application of artificial intelligence in
computers, deep learning has been widely used in organ
segmentation and lesion detection tasks in CT images [5, 6].
Deep learning methods include target detection network,
image segmentation network, and classification network
[7, 8]. CTorgan image segmentation method based on deep
learning and CT lesion image segmentation method based
on deep learning algorithm, as well as lesion target detection
method based on deep learning algorithm, have significantly
improved the diagnostic efficiency of diseases in the ap-
plication [9]. In current medical technology, the use of
image-guided radiotherapy can also reduce side effects while
ensuring the accuracy of radiotherapy. -e 2D-3D medical
image registration technology can calculate the positioning
error. -e traditional 2D-3D registration algorithm usually
uses the way of wearing a butterfly, which uses the spatial
posture of CT to generate digitally reconstructed radio-
graphic images (DRR). -e similarity of the X-ray images
acquired in the image determines the difference between the
CT posture and the patient’s posture. Lei and Yan [10] used
the combination of coarse registration of two single panels
on a pair of orthogonal X-ray images as 2D3D registration
initialization to reduce the number of iterations. Ghafurian
et al. [11] used a new image gradient probability density
histogram as an image feature to optimize the transfor-
mation vector of degrees of freedom. With the continuous
and in-depth application of deep learning in medical im-
aging, some scholars also applied convolutional neural
networks to image residuals to change the parameters of the
rigid body transformation in CT space.

Deep hydrolyzed protein milk powder was to hydrolyze
milk protein with enzyme, and after heating and ultrafil-
tration, more than 95% of milk protein was short peptide
with molecular weight less than 3000 daltons. Compared
with whole protein, short peptide and amino acid were easier
to digest and absorb, which was more suitable for children
with immature digestive tract and low digestive enzyme
activity. Some studies had found that deep hydrolyzed
protein could promote gastric emptying of premature in-
fants, promote gastrointestinal hormone secretion, and
shorten the transit time of milk in gastrointestinal tract, thus
reducing the incidence of gastroesophageal reflux and

feeding intolerance in premature infants and achieving total
intestinal nutrition as soon as possible and so shortening the
time of parenteral nutrition and reducing the complications
of parenteral nutrition.

-rough measurement, assessment, classification, di-
agnosis, and preoperative design, deep learning-based im-
ages can assist physicians to make early disease diagnosis,
positive treatment plans, and effective clinical decisions. It
can effectively improve the efficiency of medical imaging in
disease detection, recognition, and diagnosis and then
promote and realize computer-assisted therapy in the
medical and health field [12]. In this study, an iteratively
optimized medical image registration algorithm was pro-
posed to improve the registration speed of medical images by
applying deep hydrolyzed protein milk powder and par-
enteral nutrition in the treatment of neonatal noninfectious
abdominal distension. 2D-3D registration was simplified
into two steps, including 2D-2D approximate rigid body
registration and single-parameter 2D-3D rigid body regis-
tration.-en, the convolution neural network was used to fit
the nonlinear mapping relationship between the residual of
the X-ray images of children and their corresponding atti-
tude differences. -e residual regression spatial rigid-body
transformation parameters of the X-DRR images were ob-
tained, and fast 2D-3D registration was realized, thus
providing reference for clinical diagnosis of abdominal
distension in children.

2. General Materials and Methods

2.1. Convolutional Neural Network. Convolutional neural
network (CNN) is a kind of feedforward neural network that
contains convolutions and has deep learning results and is
one of the representative algorithms of deep learning.
Convolutional neural network has constant learning ability
and can classify input information according to its level. -e
parameter sharing of convolutional kernel in the hidden
layer and the sparsity of interlayer connections enable the
convolutional neural network to learn lattice features, such
as pixel and audio, with a small amount of computation,
with a stable effect and no need for additional features of
data. Figure 1 shows the structure of convolutional neural
network.

2.2.X-RayGeometricDecomposition. Dual X-rays establish a
spatial coordinate system and decompose two plane coor-
dinate systems.-e geometric diagram is shown in Figures 2
and 3. -e ray source X1 O1 and the ray source X2 O2 have
an angle θ around the Y axis, and both rays are parallel to
plane 0.

In the geometric relationship, the spatial parameter
decomposes the X-ray image into a plane coordinate system.
R rotates along the XY axis, RX, RY, scale represents the
scaling factor, and the equation for decomposing the spatial
parameter to the plane parameter is as follows:

Tx1� scale1×Tx r1�Rz
Tx1� scale1×Ty
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Figure 1: Schematic diagram of convolutional neural network.
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Figure 2: -e geometric relationship between the space coordinate system and a pair of orthogonal plane coordinate systems.
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Figure 3: -e geometrical schematic diagram of two orthogonal plane coordinate systems.
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Ty2� −scale2×Ty r2�RX× sin (θ) +Rz× cos (θ)
Tx2� −scale2× (Tx× cos (θ) Tz× sin (Xθ))

-e distance from the ray source to the digitally
reconstructed radiographic image plane is the source image
distance (SID), and SAD represents the distance from the ray
source to the isocenter. -en, the scaling factor is calculated
as follows:

Scale�

scale1 �
SID

SAD + TY
,

scale2 �
SID

SAD +(TX × sin θ + Tz × cos θ)
.

(1)

After simulated shooting, the angled ray images are
simulated in the above-mentioned coordinate system to
generate two DRR plane images, and the coordinate system
is decomposed to obtain accurate pairing of X-DRR images
on the two planes. -en, the spatial parameters are
calculated.

2.3. Step-by-Step Registration. -e X-DRR image under the
rays is formed in the space of the CT pose, and the trans-
formation from the residual error in the image to the spatial
pose also has a highly nonlinear mapping. -e neural
network wirelessly approximates any nonlinear function,
and the rotation parameter appears as a rotation in the DRR
image. At the same time, the light path from the ray source to
the pixel of another DRR image changes through the CT
pixel.-e specific process of distribution regression is shown
in Figure 4.

2.4. Network Structure. After the use of three convolutional
neural networks (CNN), the parameters of the two planes
are returned to ensure the consistency of the network
framework. For the residual image of the input X-DRR
image pair, a 512× 512 image is divided into four 258× 258
areas that overlap each other, which can reduce the size of
the input image. -e overlapping images are input to a
feature extraction network composed of only a few con-
volutional layers, and then the amplified feature map is input
to the feature extraction network composed of dense block.
All images are obtained through the feature fusion operation
of 1× 1 convolutional layer after the feature dull agreement
is passed through different pooling layers, and the pooling
result is input to the connection layer to output the
placement error of the patient. -e internal structure of the
network is shown in Table 1. Figure 5 shows the main
framework of the network. RELU is the activation function.
-e conv2D-1 uses deep separable convolution, conv2D-5
uses 1× 1 convolution kernel for feature fusion, and other
convolution kernels are 3× 3. -e image processing in the
third network can remove the error introduced at the edge of
the image when the two residual images are around the edge
of the plane, and the result of the segmented image is taken
as the output image of the network.

2.5. Subjects. -e clinical data of 58 neonates who were
diagnosed as noninfectious abdominal distension in our
hospital from July, 2017, to July, 2019, were retrospectively
analyzed. -e main complaint and physical examination of
the parents confirmed that the child had abdominal dis-
tention, and the child was diagnosed as having noninfectious
abdominal distention. Among them, 30 cases swallowed a lot
of gas during crying or lactation, 12 cases were neonatal
jaundice, 10 cases were neonatal malnutrition, 5 cases were
neonatal hypoxic-ischemic encephalopathy, and 3 cases
were neonatal intracranial hemorrhage. -ere were 21
premature infants and 47 full-term infants. 28 cases were fed
with deeply hydrolyzed protein milk powder as the treat-
ment group, and 30 children who received parenteral nu-
trition support were classified as the control group. -ere
were 16 males and 12 females in the treatment group, with
an average gestational age of 37.82± 2.02 weeks, an average
birth weight of 2.38± 0.72 kg, and an average age of ad-
mission of 3.63± 0.23 days. -ere were 17 males and 13
females in the control group, with an average gestational age
of 37.66± 2.06 weeks, an average birth weight of 2.37± 0.68
kg, and an average age of admission of 3.66± 0.25 days.
-ere was no significant difference between the two groups
in the clinical data of gestational age and weight (P> 0.05),
so general information is available. -e newborn guardian
understood the research and signed the informed consent
form.

2.6. Treatment Methods. -e patients’ condition was con-
firmed by routine examination of abdominal standing and
lying films, procalcitonin, C-reactive protein, electrolyte,
blood routine examination, and defecation routine exami-
nation. Meanwhile, the patients’ abdominal circumference
and bowel sounds were monitored at any time during the
treatment. Normal milk powder is not used for patients and
breast milk is not used for children. According to the rec-
ommended feeding method in the Chinese Clinical Appli-
cation Guide of Neonatal Nutrition Support, the infants in
the treatment group were fed; that is, the infants with stable
condition and strong breathing and strong sucking could be
fed by mouth. If the gestational age or body weight is too
small, those with poor sucking ability can be fed by naso-
gastric tube gradually to oral feeding. Premature infants with
birth weight less than 1 kg and severe anoxia and asphyxia
can delay the weaning time to 1-2 days after birth, and those
with birth weight more than 1 kg and stable condition can
start oral feeding within 1 day after birth. In the treatment
group, newborns were fed for only two weeks of Nestlé’s
deep hydrolytic protein milk powder, and two weeks later,
the children were observed to try to change into ordinary
milk powder. During the transfer, 1/4 of the infant’s
common milk powder was mixed with deep hydrolytic
protein milk powder, and the infant’s stool and eating were
observed to be normal, then gradually adjusted to 1/2 of the
mixture, and then all of them were converted into common
milk powder. In case of abnormal stool characteristics, it is
necessary to change to the last milk powder. All day long, if
the feeding intolerance occurred, the feeding volume was
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adjusted according to the gastric retention. If the infant’s
stomach retention reached the 1/3 of the total feeding
amount, the 1 time of the total feeding volume could be
stopped. If the total amount of the day’s feeding was less than
half of that of the whole day, the next day’s milk volume was
the same as the previous day. If the vomiting occurs more
than 3 times in 1 d during the feeding process and the gastric
retention or vomit contains bile and coffee liquid, abdominal
distension is aggravated, abdominal circumference increases
more than 1.5 cm or with intestinal type, abdominal muscle
tension and abdominal X-ray abnormalities occur, fecal

occult blood positive or obvious bloody stool appear, bowel
sounds weaken or disappear, and fasting and further di-
agnosis and treatment are needed. If the fasting time is less
than 1 day, start feeding again, and themethod is as above. In
the control group, parenteral nutrition support was used,
and 1 g/kg glucose liquid was given on the first day after birth
and 1 g/kg amino acid fat emulsion was added on the second
day according to the Clinical Application Guide for Neonatal
Nutrition Support in China. -e dosage of the two was
gradually increased by 0.5–1 g to 3 g/kg amino acid fat
emulsion and 10–12mg/kg glucose per day under the stable
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Figure 4: Flow chart of distribution regression.

Table 1: Internal structure of CNN network.

Layer Input Output
Batch normalization 4@258× 258 4@258× 258
2D convolution 4@258× 258 64@258× 258
RELU 64@258× 258 64@258× 258

Average pooling 64@258× 258 64@258× 258
4@258× 258

Batch normalization 64@258× 258 64@258× 258
2D convolution 64@258× 258 128@258× 258
RELU 128@258× 258 128@258× 258
Average pooling 128@258× 258 128@258× 258

CNN Dense
Block

Dense
Block

Feature
fusion

Feature
fusion
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Average
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Fully
connected
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Correction

error

Figure 5: Network framework diagram.
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condition of the baby. At the same time, electrolytes, water-
soluble fat-soluble vitamins, and microelements were dis-
solved in the nutrient solution and maintained by the micro
infusion pump throughout the day. Before and after the
infusion, the condition of the baby was observed regularly,
the liver function of the baby was checked in time and the
infection prevention work was done well. -e treatment
time of the two groups was two weeks, and the patients were
followed up for two weeks after the treatment.

2.7.Observation Index. At the end of the treatment, the total
effective rate, the time from recovery to birth weight, the
time to complete gastrointestinal feeding, the time of fetal
defecation, the speed of weight growth, and the incidence of
feeding intolerance were compared between the two groups.

2.8.EvaluationMethods. When the child’s stomach retention
is greater than 50% of the feeding volume, accompanied by
abdominal distension or vomiting, it is regarded as feeding
intolerance. -e effective rate of treatment in two groups can
refer to literature [5]. -e symptoms of infant abdominal
distension basically disappeared, vomiting stopped, sucking
improved, gastric retention decreased, and bowel sounds
recovered as markedly effective. -e symptoms of infant
abdominal distension obviously improved, vomiting de-
creased, gastric remnant decreased, and sucking and bowel
sounds improved which were regarded as effective. If the
baby’s abdominal distention is still the same, the residual
amount of stomach, bowel sounds, and sucking force is not
changed as before, and then it is considered as ineffective.-e
total effective rate + effective rate of the two groups.

-e data training environment is as follows.-e graphics
card is Tesla P100 and the CPU is Intel E5-2680 server, and
the deep learning framework PyTorch 0.4 is adopted to write
training. In the training, the deep learning network is used
for optimization. -e training discussion Epoch is 32, and
the size of the mini-Bach that is not sufficiently randomly
selected in each round is 64. To compare the effect of the
registration method, a comparison algorithm is used to
accelerate the iterative dual X-ray image registration. -e
registration standard uses mTRE, and the registration pa-
rameter evaluates the error MSE.

mTRE �
1
N



N

T�1
TregQi − TgdQi

�����

�����. (2)

-e CT image contains a set Q of N points. When the
change in the registration result is calculated, Treg and the
target are exactly the mean distance error of the point
corresponding to the change in Tgd. -e physical size length
of 2CTdata is 1%, which is 2.83. As a criterion for successful
registration, the MSE calculation is as follows:

MSE(B) �
1
N



N

T�1
Bi
′ − Bi

����
����. (3)

B′ is the vector of the registration parameters of B
through the N unit translation. -e registration parameters

and the real parameters are used to calculate the translation
and reversal MSE.

2.9. Statistical Methods. SPSS 17.0 was used, chi square test
was used to compare the counting data, the results of
measurement data were expressed in (x± S), t test was used
to compare the measurement data, and the difference was
statistically significant (P< 0.05).

3. Results

3.1. Sample Training. For the parameter regression training
in one of the plane coordinate systems, the error of the
translation parameter regression equation was 0.052mm,
which was a decrease of 83.6% relative to the iteration. -e
rotation parameter regression error was 0.068, which was a
significant improvement (Figure 6).

3.2. Images. Figures 7(a) and 7(b) are X-ray images of two
children. Figure 7(b) shows that there was an abnormality on
the right side of the children. -e abnormal bowel sounds
were detected in children, and routine tests were performed
on the children’s C-reactive protein, electrolytes, and stool
for the next step of analysis. Figure 8(a) shows the CNN
algorithm image diagram, Figure 8(b) shows the Compute
Unified Device Architecture (CUDA) algorithm image di-
agram, Figures 8(c) and 8(d) are the local feature extraction
diagram, and the red box in the image showed the feature
extraction part.

3.3. Result Comparisons. -e running times and MSE values
of the two algorithms were compared, and the results are
shown in Figure 9. -e CNN running time was 0.053 s, the
CUDA running time was 12.409 s, and the CNN algorithm
was significantly lower than the CUDA algorithm; the
difference was statistically significant (P< 0.05). -e error
MSE of the CNN algorithm was 0.041mm, and the error of
CUDA was 0.301. -at of CNN algorithm was obviously
more accurate than the CUDA algorithm, and the difference
was statistically significant (P< 0.05).

3.4. Comparison of the Effective Rate of Treatment between
Two Groups of Children. After treatment, the total effective
rate of the treatment group is 92.86%, and the effective rate
of the treatment group is 9%. -e total effective rate of the
treatment group was significantly higher than that of the
control group (P< 0.05), as shown in Table 2.

3.5. Comparison of Recovery Time to Birth Weight, Total
Gastrointestinal Feeding Time, Defecation Time, and Weight
Growth Rate between the Two Groups. Compared with the
control group, the recovery time of total gastrointestinal
feeding, the recovery time of birth weight, and the time of
defecation in the treatment group were significantly shorter
than that in the control group, and the growth rate of body
weight was also faster than that in the control group
(P< 0.05), as shown in Table 3.
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3.6. Comparison of Feeding Intolerance in Two Groups.
-e incidence of feeding intolerance was 3.57% (1/28) in the
treatment group and 36.36% (8/22) in the control group.-e
incidence of feeding intolerance in the treatment group was
significantly lower than that in the control group (X2 � 4.26,
P< 0.05) (Figure 10).

4. Discussion

-e development of digestive system of newborn is slow and
the function is not perfect, so there are many cases of
noninfectious abdominal distention. For example, due to the
slow gastrointestinal peristalsis, dyspepsia often occurs, and
the stool characteristics and times are abnormal. -e
newborns fed with milk powder are allergic to milk powder,

feeding intolerance, crying, and swallowing a lot of gas,
resulting in pneumoperitoneum and noninfectious ab-
dominal distention [13, 14]. Neonatal abdominal distention
is generally accompanied by other digestive system dis-
comfort, such as constipation, diarrhea, stomachache, or
sleep instability. Abdominal distention is a sign of intestinal
dysfunction in children [15]. After abdominal distention, the
newborn can only express discomfort through crying, but
the crying aggravates the swallowing gas and leads to more
serious inflation. Moreover, the newborn adopts abdominal
breathing, with high respiratory frequency.-e inflation can
significantly affect the newborn’s compensatory ability, re-
duce the gas exchange rate, and affect the growth and de-
velopment of all aspects of the newborn [16, 17]. At the same
time, the newborn with abdominal distention is prone to
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Figure 7: Images: (a) child, male, 36 weeks old and (b) child, female, 38 weeks old.
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(a) (b)

Figure 8: Continued.

(c) (d)

Figure 8: Image comparison between CNN algorithm and CUDA algorithm.
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Figure 9: Running time and MSE comparison between CNN algorithm and CUDA algorithm. Note. ∗ indicates that the difference with
CNN was statistically significant (P< 0.05).
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multiple symptoms, such as endless feces, vomiting, feeding
intolerance, and even necrotizing enteritis, which is a serious
threat to the health and life of the newborn. -erefore, it is
necessary to pay attention to the situation of neonatal ab-
dominal distention and identify the causes for timely
treatment. Because noninfectious abdominal distention is
often a complication, it is often caused by the incomplete
gastrointestinal function of the newborn. During the
treatment, patients can be helped by speeding up the
peristalsis in the intestine, feeding outside the intestine, and
relieving the pressure. Abdominal massage and parenteral
vein injection are common treatment methods.

-e application of deep learning in imaging can com-
plete a variety of imaging techniques, with high image
quality. -e virtual endoscopy not only is realistic but also
improves the detection rate of smaller lesions and mucosal
lesions, which effectively improves the image. CNN is often
used to learn original images in medicine and is widely used
in image segmentation, image classification, and target
image positioning [18]. Some scholars proposed that
combining pixel information of different scales can extract
the best size information [19]. Some researchers believed

that reducing the size of the convolution kernel can improve
the running speed of the neural network [20]. X-DRR image
is a highly nonlinear function of spatial transformation
parameters. In the traditional iterative process, it is very
likely to fall into the local optimal value, which will cause
registration errors. For a trained neural network, only one
one-way calculation is required for the residual image during
registration. -ere is no need to iteratively generate digitally
reconstructed radiographic images and calculate image
similarity, which avoids the most time-consuming part of
traditional iterative optimization algorithms and has very
fast registration capabilities. Zikic et al. [21] used the point
set projection on the minimized 3D data to perform distance
registration with the points on the 2D image. Jin et al. [22]
used surgically implanted radiopaque artificial markers as
features to increase the extraction of image features. -e
X-ray shooting process simulated in the computer made the
ray tracing method project the CT DRR image.-e CTspace
transformation parameters were optimized so that the
similarity measurement function of the radiographic image
reached the optimal value.

To a certain extent, massage can accelerate the gastro-
intestinal peristalsis, help the baby defecate and exhaust, and
relieve the pressure of abdominal distention. But this is only
for slight abdominal distention, which can be used as an
auxiliary means of treatment. Parenteral feeding is a com-
mon means to provide nutritional support for newborns. It
can provide the nutrition needed by newborns and ensure
the survival of children. However, its disadvantages are also
obvious. Parenteral nutrition can only be temporary.
Newborns need to achieve parenteral nutrition finally. Be-
sides the pain caused by puncture, it will also be accom-
panied by the risk of infection through venipuncture. At the
same time, parenteral nutrition support also brings heavy
economic burden to parents of children, which is unfa-
vorable to the promotion of neonatal abdominal distention
treatment [23].

-e effects of deep hydrolytic protein milk powder and
parenteral nutrition on noninfectious abdominal distention

Table 2: Comparison of the effective rate of treatment between two groups of children.

Name of group Number of cases Markedly effective Effective Ineffective Total effective rate
Treatment group 28 17 (60.71) 9 (32.14) 3 (7.14) 92.86%
Control group 30 8 (26.67) 10 (33.33) 12 (40.00) 60.00%
X2 6.84
P <0.01

Table 3: Comparison of recovery time to birth weight, total gastrointestinal feeding time, defecation time, and weight growth rate between
the two groups.

Name of group Number of
cases

Recovery time to birth
weight (d)

Total gastrointestinal feeding
time (d)

Defecation time
(d)

Weight growth rate
(g/d)

Treatment
group 28 9.54± 1.45 13.23± 2.07 4.79± 0.65 17.51± 2.35

Control group 30 11.72± 1.68∗ 18.52± 2.64∗ 6.07± 1.52∗ 13.11± 3.42∗
t 5.273 8.451 4.11 5.67
P <0.001 <0.01 <0.01 <0.01
Note. ∗ indicates that the difference was statistically significant compared with the treatment group (P< 0.05).

3.57

36.36*

Treatment
group

Control
group

Incidence rate of intolerance

5 10 15 20 25 30 35 400
Proportion (%)

Figure 10: Incidence rate of neonatal intolerance in two groups.
Note. ∗ indicates that the difference was statistically significant
compared with the treatment group (P< 0.05).
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of neonates have been compared.-e results showed that the
total effective rate of abdominal distention treatment of
infants fed with deep hydrolytic protein milk powder two
weeks later was significantly higher than that of infants fed
with parenteral nutrition, suggesting that deep hydrolytic
protein milk powder can effectively alleviate the symptoms
of abdominal distention. -e time of recovery to birth
weight, total gastrointestinal feeding time, and fetal excre-
tion time of children fed with deep hydrolyzed protein milk
powder were significantly shorter than those fed with par-
enteral nutrition support, the growth rate of children’s
weight was also faster, and the incidence of feeding intol-
erance was significantly lower [24, 25]. It suggested that
children’s absorption of deep hydrolyzed protein milk
powder was better and acceptance was higher, and children’s
stomach was more adaptable to DHP degree hydrolyzed
protein milk powder. It may be due to the low activity of
enterokinase and the weak digestion of protein in newborn,
although parenteral nutrition support can provide the nu-
trients needed by newborn, due to the unstable formula of
nutrient solution and the problem of the solubility of nu-
trients, its molecules are larger and the absorption effect of
newborn is not good. Due to the special production process,
the molecular weight of more than 95％ of the deep hy-
drolyzed protein milk powder is less than 3000 daltons by
enzymatic hydrolysis, heating, ultrafiltration, and other
processing methods, which is very suitable for the delicate
gastrointestinal absorption of newborns. At the same time, it
has a stable formula, which can effectively reduce the an-
tigenicity of protein components and greatly provide nu-
trients for newborns, and its short peptides and amino acids
are more easily digested and absorbed by infants. For the
newborns with immature digestive tract and low digestive
enzyme activity, the deep hydrolyzed protein milk powder
can help them to empty their stomach as soon as possible,
improve the secretion of gastrointestinal hormones, shorten
the transit time of milk in the gastrointestinal tract, promote
digestion, help the newborns to recover normal defecation
and exhaust, reduce gastroesophageal reflux, and shorten the
feeding time of the whole gastrointestinal tract [26]. At the
same time, without the pain and discomfort of repeated
parenteral nutrition puncture, the newborn is less frightened
and more stable in mood. -is method is conducive to the
recovery of birth weight as soon as possible and speeds up
their daily growth and development. Meanwhile, the ac-
ceptance of parents will be higher.

In conclusion, the effect of deep hydrolyzed protein milk
powder in the treatment of noninfective abdominal dis-
tention is significant, the recovery of children is fast, and the
incidence of feeding intolerance is low, safe, and reliable.

5. Conclusion

In this study, a 2D-3D registration algorithm for dual X-ray
images based on CNN was proposed. -e orthogonal de-
composition of spatial rigid body motion was transformed
into two simple arrangements through convolution network
processing. After the data training, the network completed
the accurate dual-ray registration in 0.04 s. CNN network

improved the accuracy of 2D-3D registration. Deep hy-
drolyzed protein milk powder had remarkable therapeutic
effect on neonates. In addition, there was no infective ab-
dominal distension, but fast recovery and low incidence of
feeding intolerance, which suggested that it was safe and
reliable. 2D-3D registration algorithm based on deep
learning network is a potential method. A new registration
algorithm based on dual X-rays was proposed. -e limita-
tion of this study was that the convergence range and ro-
tation range of 2D-3D registration algorithm were difficult
to set, and the system error could not be avoided, which
needed to be improved later. In general, it is difficult to
obtain massive medical images with labels, and it is nec-
essary to configure the results manually. Nevertheless, it also
provides a new direction for the development of semi-
supervised and unsupervised deep learning algorithms,
minimizing the need for data volume.
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