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/e effect of autogenous fat filling was evaluated by computerized tomography (CT) image features based on the symmetric
extended convolutional residual network image denoising algorithm in this research, and the pathological examination was
conducted for the lesions of patients with complications. /e examination provided more valid research basis for the clinical
application of autogenous fat filling. 60 patients who received double eyelid operation were selected as the research objects, and the
patients were randomly divided into the control group and the experimental group, where each group included 30 cases. /e
conventional double eyelid operation was adopted in treating the cases in the control group, while autogenous fat filling was
adopted in the treatment of the cases in the experimental group. All patients in two groups were examined by CT images based on
the symmetric extended convolutional residual network image denoising algorithm, and the therapeutic effects on patients in two
groups and the evaluation of complications were compared. Next, the lesions of the complications of patients in the experimental
group were examined pathologically. Besides, the efficacy and security of the pathological examination were assessed. /e result
showed that the values of peak signal-to-noise ratio (PSNR) and structural similarity (SSIM) (σ (noise level)� 60 : 24.78 dB,
0.7022) in different noise images of the artificial intelligence algorithm adopted in the research were obviously higher than those
obtained by the convolutional neural network (CNN) and deep convolutional neural network (DCNN) algorithms (P< 0.05). /e
therapeutic efficacy of patients in the experimental group was higher than that in the control group (68.67% vs 60%). In addition,
eyelid swelling scoring, double eyelid line width, and upper eyelid muscle strength of patients in the experimental group were all
better than those of patients in the control group (P< 0.05). Besides, the incidence of complications (10%) of patients in the
experimental group was significantly lower than that (30%) of patients in the control group./e pathological results of patients in
the experimental group demonstrated that the lesion tissues might denature in future. As a result, the CT image processing of the
algorithm adopted in this research could denoise effectively, and PSNR and SSIM values were high. In terms of the treatment by
double eyelid operation, autogenous fat filling was effective, noninvasive, simple and resulted in low incidence of complications
with a certain degree of security.

1. Introduction

To some extent, the sag or even sinking of upper eyelid is
alleviated by double eyelid operation [1–3]. /ere are many
types of methods of double eyelid operation, including
mainly the incision method and the suture method. /e

incision method is commonly used in practice [4]. However,
the incision method of double eyelid operation can beautify
people’s faces on the premise of success, but it may aggravate
the sag of upper eyelid if the operation fails and even cause a
series of complications [5]. /erefore, autogenous fat filling
is proposed.
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Autogenous fat is viewed as the most natural and safest
noninvasive filling material [6, 7] because of its little re-
jection reaction and perfect fusion with patients themselves.
Research showed that autogenous fat filling is widely
adopted in the treatment of the sag of upper eyelid with little
trauma, no rejection [8], and high security. /is method can
be applied not only in the treatment of the sag of upper
eyelid but also in the filling treatment of other parts of the
face [9, 10]. However, some research demonstrated that
autogenous fat filling causes complications, such as localized
hematoma, infection, and necrosis caused by poor fat sur-
vival at the filling parts [11], especially swollen eyes.

Swollen eyes are usually examined by the imaging features
in clinical practice, such as magnetic resonance imaging (MRI)
and computerized tomography (CT) [12]. MRI can show the
boundary between lesions and normal tissues, and CT can
present the cystic nodules of lesions with vague boundary
[13, 14]. /erefore, the adoption of MRI in most clinical
treatments reflects the monotony of examination methods. To
make the examination methods of swollen eyes more diverse,
an intelligence algorithm is adopted to improve CT images and
the accuracy of imaging in ocular examination. Research points
out that the deep convolutional neural network (DCNN) has
positive effects on the extraction and recognition of image
features and is adopted in denoising images successfully [15].
DCNN is more learnable compared with the traditional
denoising algorithm [16]. As a result, a symmetric extended
convolutional residual network (SECRN) image denoising
algorithm is proposed. Based on DCNN, symmetric extended
technology is supplemented in SECRN. /e results of the
research demonstrate that the algorithm shows better
denoising performance. It can not only remove the noises
and artifacts in CT images but also retain the details of
images [17].

To further explore the effects of the adoption of au-
togenous fat filling of double eyelid operation in treating the
sag of upper eyelid, the imaging features were combined in
the related analysis. /e surgical effect of autogenous fat
filling on patients was evaluated by CT images based on the
symmetric extended convolutional residual network image
denoising algorithm, and the lesions of patients with
complications were examined. /e results of these analyses
provided more valid research bases for the clinical appli-
cation of autogenous fat filling.

2. Research Methods

2.1. Research Objects. Sixty patients who received double
eyelid operation in the hospital between March 2017 and
March 2020 were chosen as research objects. All the patients
were divided into two groups, including the control group
and the experimental group. /ere were totally 30 cases in
each group. /e conventional double eyelid operation was
adopted in the treatment of patients in the control group, and
patients in the experimental group were treated by autoge-
nous fat filling. Among 60 patients, there were 10 males and
50 females, ranging from 20 to 50 with the average of
(34.67± 1.78). /e therapeutic effects of two methods were
evaluated by the comparison of the curative effects and

complications of patients between two groups, and the
properties of the lesions of patients with complications in the
experimental group were detected. /is study had been ap-
proved by the Ethics Committee of the hospital, and the
patients and their families had known the research situation
and signed the informed consent.

Inclusion standard: (a) patients without contradictions
for the surgery in this research; (b) patients whose muscle
strength of levator upper eyelid was higher than 8mm; (c)
patients without receiving other surgical treatments in the
past one month; (d) patients without infectious disease; (e)
patients with high tolerance and compliance; (f ) patients
who were informed about and consented to the research.

Exclusion standard: (a) patients with trauma around
eyes; (b) patients suffering from the dysfunction of the liver
and kidney, and coagulation disorders; (c) patients with
severe malignant tumors; (d) female patients in breast-
feeding and pregnancy periods; (e) patients whose clinical
data are incomplete.

2.2. Examination Methods. Examination apparatus was 16-
slice CT scanners, patient position was supine position, and
scan position was on the scan baselines paralleling to orbital
downlines. Scanning occurred on cross-sectional sides,
coronal planes, and sagittal planes. Images in three groups
were reconstructed. Scan parameter: the width of window
was 350H, window level was +30, and the thickness was 2m.
/e details of ocular lesions were observed, such as location,
size, form, and boundaries. All the above examinations were
conducted by the same physician, and images were inspected
by two experienced physicians.

2.3. Symmetric Extended Convolutional Residual Network
Image Denoising Algorithm. /e denoising of the symmetric
extended convolutional residual network image denoising al-
gorithm consists of three steps. (a)/e features of the input noise
images are extracted and learned by the symmetric convolu-
tional network. (b) /e features of the extracted images are
reconstructed. (c)/e images and noises are separated effectively
by integrated residual learning and batch standardization, and
the residual images are output (the size remains the same).

/e denoising algorithm aims mainly at value additive
white Gaussian noise, which is defined as follows:

Y � X + N. (1)

Here, Y refers to images containing noises, X means
noiseless images, N stands for the noisy images distributed
at (0, σ2), and σ refers to the standard deviation of noises.
/e potential noisy-free images are predicted by the learning
mapping function f(Y) � X, and the corresponding loss
function can be expressed as follows:

L �
1
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Here, f refers to the denoised images, X means the
original noiseless images, n stands for the number of training
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samples, and w × h refers to the width and height of samples.
Later, the error mapping R(Y) ≈ N is trained according to
residual learning, and mean square errors between the ex-
pected images and the predicted images are calculated by
X � Y − R(Y). Mean square errors can be expressed as
follows:

ℓ w, b, Xi, Yi(  �
1
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Here, w, b means learnable parameters, Xi, Yi 
N

i�1 refers
to the N noisy images and denoised images, ℓ(w, b, Xi, Yi)

stands for N predicted sample noise images, and
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2
F refers to the cost function. To

figure out the minimum value of equation (3), w and b are
optimized iteratively and updated by the random gradient
descent algorithm [18], which are shown in
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In equations (4) and (5), ℓ(w, b, Xi, Yi) refers to the
target loss function, α means the learning rate, l stands
for the ordinal number of layers where the number is in,
and z represents the iterative coefficient. /e random
gradient descent algorithm improves network perfor-
mance and training speed, but the network structure
should not be ignored. Batch standardization [19] and
residual learning [20] are widely used in the design of the
structure of CNN, especially the former one, which is
defined as follows:

Z
(i)

� cZ
i
norm + β. (6)

Here, c and β refer to adjustable parameters,Zmeans the
distribution of Znorm after the adjustments of c and β. Znorm
can be shown in the equation as follows:

Z
i
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Z
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Here, ξ refers to small parameters (denominator must
not be 0), Znorm means regularization, Z stands for neutrons
before activation, μ represents sample average, and σ2 means
sample square errors. As a result, sample average and square
errors can be shown as follows:
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/e denoising effect of models is measured by peak
signal-to-noise ratio (PSNR) and structural similarity
(SSIM) in the research. /e measurement is expressed by

PSNR � 10 log10
M

‖I − I‖
2
2

⎛⎝ ⎞⎠. (9)

Here, I stands for noiseless diffusion weighted images
(DWI), I means denoised images, and M represents the
number of pixels in images.

SSIM(x, y) �
2αxαy + e1  2βxy + e2 

α2x + α2y + e1  β2x + β2y + e2 
. (10)

Here, αx refers to the average of x, αy means the average
of y, β2x stands for the square errors of x, β

2
y means the square

errors of y, and βxy refers to the covariance of x and y.

2.4. ;erapeutic Methods

2.4.1. Control Group. /e conventional double eyelid
operation was adopted in the treatment. Firstly, all pa-
tients received blood routine and palpebralis function
examinations related to surgical effects before surgery,
and the targeted surgical treatment plan was made by the
comprehensive assessment of patients’ clinical manifes-
tations. Secondly, double eyelid lines were drawn on
patients’ upper eyelids. In surgery, patients laid on their
backs, and local anesthesia was adopted. After that, the
upper eyelids were disinfected regularly, and the skin and
subcutaneous tissue were cut through along the double
eyelid lines. /en, the orbicularis oculi at the anterior
meibomian gland were cut off, and fat was removed. Next,
the blepharon was sutured to the skin incision and ad-
justed appropriately according to the radian of double
eyelids. After surgery, the incision was bound up under
pressure and cooled by ice pack. Besides, patients were
treated by antibiotics for consecutive five days to avoid
complications.

2.4.2. Experimental Group. Double blepharoplasty was
performed by autogenous fat filling. Preoperative exam-
ination methods were the same with that adopted in the
control group, including blood routine, levator muscle
function of upper eyelids, comprehensive evaluation of
diseases, and stipulation of targeted plan. In surgery, local
anesthesia or combined intravenous anesthesia and local
swelling anesthesia at the donor area were adopted. Be-
sides, the inner thigh was suctioned repeatedly by a li-
posuction needle to absorb sufficient fat particles, which
were then rinsed and filtered by salt water and purified for
the use of injection. Based on the size of fat particles,
multichannel and multilayer injection was conducted.
1 ml of fat particles was injected into fat around and in the
rim of eyes through 30 to 50 channels. After surgery, the
surgical area was iced to reduce swelling. Patients were
prohibited to press hard the surgical area within seven
days after surgery. Besides, an antibiotic therapy was
offered to patients for five consecutive days to avoid
complications.
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2.5. Evaluation Indexes

(a) /e surgical effects of patients in two groups after
surgery were divided into significantly effective (the
shape was satisfactory, and the line was smooth),
effective (the shape was slightly satisfactory, and the
line was slightly smooth), and invalid (the shape was
unsatisfactory, and the line was not smooth).

(b) Degree of eyelid swelling, width of double eyelid
lines, muscle strength of upper eyelids, and degree of
swelling of tissue around eyes were graded by the
four-level scoring method [20] four months after
surgery. Specific scoring criteria are shown in
Table 1.

(c) /e incidence of the complications from seven days
to six months after the surgery of patients in the two
groups was observed. /e complications included
infection, hematoma, skin necrosis, and ecchymosis.
/e calculation method was shown as follows:
/e incidence of complication� the number of pa-
tients with complications/the total number of
cases× 100%.

(d) /e tissues of lesions of patients with complications
in the control group were extracted and examined
pathologically to evaluate their properties.

2.6. Statistical Methods. /e data were processed by statis-
tical product and service solutions (SPSS) 24.0 software.
Enumeration data were expressed by (%), and the com-
parison was tested by χ2. Measurement data were expressed
by (x± s), and the comparison was tested by t. P< 0.05
indicated that the differences had statistical meaning.

3. Results

3.1. Comparison of Denoising Performance

3.1.1. Comparison of the Results of PSNR. Figure 1 shows the
PSNR values of the algorithm adopted in the research,
traditional CNN algorithm, and DCNN algorithm when σ
(noise intensity)� 30, 40, 50, and 60. According to Figure 1,
PSNR value of the algorithm adopted in the research was
27.11 dB, PSNR value of the CNN algorithm was 25.81 dB,
and PSNR value of the DCNN algorithm was 26.45 dB when
σ � 30.When σ � 60, PSNR value of the algorithm adopted in
the research was 24.78 dB, PSNR value of the CNN algo-
rithmwas 23.20 dB, and PSNR value of the DCNN algorithm
was 23.32 dB. /e analysis demonstrated that the PSNR
values of the three algorithms all decreased as the noise level
rose. However, PSNR values of the algorithm adopted in the
research were all higher than those of CNN and DCNN
algorithms (P< 0.05).

3.1.2. Comparison of the Results of SSIM. Figure 2 dem-
onstrates the comparison of SSIM results of three algorithms
when σ � 30, 40, 50, and 60. When σ � 30, SSIM value of the
algorithm adopted in the research was 0.8121, SSIM value of
the CNN algorithm was 0.7601, and SSIM value of DCNN

was 0.7609. When σ � 60, SSIM value of the algorithm
adopted in the research was 0.7022, SSIM value of the CNN
algorithm was 0.6712, and SSIM value of DCNN was 0.6821.
/e analysis showed that the changing trend of three al-
gorithms and the results of comparison were consistent with
PSNR value. All the data indicated that the denoising per-
formance of the algorithm adopted in the research was the
best (P< 0.05).

3.1.3. Comparison of Denoising Effect Diagrams. Figure 3
shows the comparison of denoising effect diagrams of CTimages
of three algorithms when σ � 30, 40, 50, and 60. Figure 3
demonstrates that the denoising effect that adopted the algo-
rithm in the researchwas obviously better than that that adopted
other two algorithms, and the resolution ratio of the denoising
effect diagram that adopted the algorithm in the research was
higher than other two diagrams with higher definition.

3.2. Comparison ofGeneralData. /e general clinical data of
patients in two groups were compared. /e general data of 5
male patients (50%) in the control group and 25 female
patients (50%) in the control group were selected. In the
experimental group, the general data of 5 male patients
(50%) and 25 female patients (50%) were selected. /e
average age of patients in the control group was
(31.72± 1.69), and the average age of patients in the ex-
perimental group was (33.02± 1.29). /e related analysis
and comparison showed that the comparison of the dis-
tribution of the above general clinical data of patients in two
groups had no statistical significance (P< 0.05), which in-
dicated the feasibility of the comparison in this research.

3.3. Comparison of Surgical Effects. Table 2 shows the sta-
tistics of therapeutic effects of patients in two groups. /e
therapeutic efficiency of patients in the control group was
66.67% and that in the experimental group reached 86.67%.
Obviously, the therapeutic efficiency of patients in the ex-
perimental group was higher than that in the control group
(P< 0.05). /e double eyelid operation on a female patient
was taken as the example, which is shown in Figure 4. /e
operation was successfully performed. CT images also
demonstrated that there were no obvious nodules in eyelid
areas.

3.4. Comparison of Clinical Indexes. Table 3 shows the
scoring results of eyelid swelling scoring, width of double
eyelids, and muscle strength of upper eyelids four months
after treatment. /e results demonstrated that the average of
the scores of eyelid swelling scoring, width of double eyelids,
and muscle strength of upper eyelids of patients in the
experimental group were all better than those of patients in
the control group (P< 0.05).

3.5. Incidence of Complications. Table 4 shows the incidence
of infection, pruritus, hematoma, skin necrosis, and ec-
chymosis. According to Table 4, hematoma was the
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commonest disease among the complications of patients in
the experimental group (6.67%), and infection was the
commonest symptom among the complications of patients
in the control group (23.33%). In contrast, there was no skin
necrosis among patients in the experimental group. Besides,

the total incidence of all complications in the control group
(73.33%) was significantly higher than that in the experi-
mental group (6%). In terms of the number of patients with
complications, there were 9 cases in the control group and 3
cases in the experimental group. /e related calculation and

Table 1: Four-level scoring method of swelling of tissues around eyes.

Levels Degree of swelling Changes of skin Score
Level 1 No swelling No change 0
Level 2 Slight swelling No cyanosis 1
Level 3 Moderate swelling Slight cyanosis and texture appeared 2
Level 4 Severe swelling Lots of cyanoses, skin became cold, and texture disappeared 3

21

22

23

24

25

26

27

28

30 40 50 60

PS
N

R 
(d

B)

σ

SECRN
CNN
DnCNN

*
*

*

*

Figure 1: Comparison of PSNR values of three algorithms. ∗PSNR of SECRN algorithm with that of CNN and DCNN showed obvious
differences (P< 0.05).
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Figure 3: Denoising effect diagrams.

Table 2: Statistics of therapeutic effects.

/erapeutic effect Control group (n� 30 cases) Experimental group (n� 30 cases) Total number
Significantly effective 12 18 28
Slightly effective 8 8 16
Invalid 10 4 14
Efficiency 66.67%∗ 86.67%∗ 73.33%
∗/e comparison showed statistical differences (P< 0.05).

Figure 4: /erapeutic effects of a patient in the experimental group (female, 35 years old, and purpose of surgery: double-fold eyelids).

6 Scientific Programming



analysis indicated that the incidence of complications of
patients in the experimental group (10%) was obviously
lower than that of patients in the control group (30%)
(P< 0.05).

3.6. Pathological Results of Patients with Complications in the
Experimental Group. Figure 5 shows the manifestations of
normal eyelids and eyelids with hematoma in CT images.
Compared with normal CT images of eyes, high signal
shadows appeared in the soft tissues in the left eyes of
patients with complications, and the density inside the
shadows was uneven (marked by the yellow arrow). /e
tissues in the lesions of this patient were extracted (as shown
in Figure 6(a)) and examined pathologically (as shown in
Figure 6(b)), and there were hemorrhage and denaturation
in local areas of the extracted tissues. /e discovery implied
that the complications appearing after autogenous fat filling
may cause the denaturation of the tissues, which was risky.

4. Discussion

With the growing widespread clinical application of au-
togenous fat filling in cosmetology, its security and efficacy
drew people’s attention widely [21]. /e research also fo-
cused on the security and efficacy of this technology, and the
adoption in double eyelid operation. /e security and effi-
cacy of autogenous fat filling were examined by CT images.
To improve the effectiveness of examination by CT images,
an AI algorithm was adopted to denoise CT images. /e
algorithm used in denoising processing was the symmetric
extended convolutional residual network image denoising
algorithm, which was compared with CNN and DCNN
algorithms. /e results showed that SPNR and SSIM values
of the algorithm in the research in different noise images
(σ � 60 : 24.78 dB, 0.7022) were obviously higher than those
of CNN and DCNN algorithms (P< 0.05). Besides, it was

proposed that the denoising methods of CNN and DCNN
algorithms should resort to external information during a
complex process over a long period of time, and the
denoising effect on high-noise images was not significant
enough [22]. In contrast, the symmetric extended con-
volutional residual network image denoising algorithm
could solve the above problems, and the denoising effect of
this algorithm was better according to related research re-
sults, which was consistent with the outcome of the research
conducted by Yao et al. [23].

Autogenous fat filling and traditional double eyelid
operation were compared in this research. /e research
proposed that the tissue activity of autologous fat was high,
and postoperative cosmetic effect was satisfactory. Autog-
enous fat filling made skin become elastic, and lines look
plump again [24, 25]. Also, the research results showed that
the therapeutic efficiency of patients in the experimental
group was higher than that in the control group (68.67% vs
60%), and eyelid swelling scoring, width of double eyelids,
and muscle strength of upper eyelids of patients in the
experimental group ((0.10± 0.01), (4.48± 0.59)mm, and
(14.08± 2.07)mm) were all better than those of patients in
the control group ((0.23± 0.04), (3.45± 0.46)mm, and
(10.98± 1.57)mm) (P< 0.05)./is result was consistent with
the research results of Shue et al. [26]. According to the
research, the commonest complication among patients in
the experimental group was hematoma (6.67%), and in-
fection was the commonest one in the control group
(23.33%), which was related to the surgical incision. Waltz
and Zuckerbraun [27] proposed that the size of surgical
incision and postoperative nursing was closely related to
incision infection. Injection filling was the main method
adopted in the surgeries of patients in the experimental
group, so hematomawas the commonest adverse reaction, as
Toyoda et al. [28] found out. However, the research also
pointed out that the incidence of adverse reactions of au-
togenous fat filling was low./is viewpoint was a supporting

Table 3: Statistics of results of clinical indexes.

Indexes
Evaluation results

P
Experimental group (n� 30 cases) Control group (n� 30 cases)

Eyelid swelling (score) 0.10± 0.01 0.23± 0.04 0.001∗
Width of double eyelids (mm) 4.48± 0.59 3.45± 0.46 0.002∗
Muscle strength of upper eyelids (mm) 14.08± 2.07 10.98± 1.57 0.001∗
∗/e comparison showed statistical differences (P< 0.05).

Table 4: Statistics of the incidence of all complications.

Complications
Number of complications

Experimental group (n� 30 cases) Proportion (%) Control group (n� 30 cases) Proportion (%)
Infection 1 3.33 7 23.33
Pruritus 1 3.33 4 13.33
Hematoma 3 6.67 5 16.67
Skin necrosis 0 0 3 10
Ecchymosis 1 3.33 5 16.67
Total 6 20∗ 22 73.33∗
∗/e comparison showed statistical differences (P< 0.05).
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theoretical basis for the results of this research, which
demonstrated that the incidence of complications of patients
in the experimental group (10%) was obviously lower than
that of patients in the control group (30%) (P< 0.05). Later
on, histopathologic biopsy was performed on patients with
complications to further know about the security of the
treatment by autogenous fat filling. Eventually, the results
showed that lesion tissues might denature. However, de-
naturation seldom occurred based on the analysis of the
above research results, and considerable research indicated
that the incidence of the adverse reaction of denaturation
was low, so the surgical treatment by autogenous fat filling
was secure [29–31].

5. Conclusion

/e therapeutic effects of autogenous fat filling were eval-
uated by CT images based on the symmetric extended
convolutional residual network image denoising algorithm,
and the lesions of patients with complications were exam-
ined pathologically. /e results are shown as follows: (a) /e
algorithm in the research hadmore positive denoising effects
on CT image processing than PSNR and SSIM, the noise
levels of which were higher than the algorithm in the re-
search. (b)/e therapeutic efficiency of autogenous fat filling
in double eyelid operation was high, the incidence of
complications was low, and the adoption in surgical

treatment was safe. Nevertheless, the factors that cause
complications were not analyzed in the research, such as the
relationship between infection and incision, and between
skin necrosis and tissue activity. Further explorations would
be made in future research. In general, autogenous fat filling
had positive effects on double eyelid operation without
severe complications. In addition, it could be adopted safely
and exerted obvious effects in surgical treatment. Besides, it
caused little trauma, and the operating procedure was simple
with high value of clinical application.

Data Availability

/e data used to support the findings of this study are
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