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Auto interpretable depth learning model to
analyze the hemodynamic changes and
pulmonary complications in laparoscopic
gynecologic tumor surgery with nalmefene
hydrochloride combined with general anesthesia

L-T. WANG, A.-R. ZHANG, Q.-Q. WANG, B. BAI

Department of Anesthesiology, Cangzhou People’s Hospital, Cangzhou, China

Abstract. — OBJECTIVE: In this work, based
on intelligent computing, the biological signals
of patients were analyzed to investigate the he-
modynamic changes and pulmonary complica-
tions of Nalmefene Hcl combined with general
anesthesia (GA) in laparoscopic gynecological
tumor surgery (GTS).

PATIENTS AND METHODS: Eighty comput-
er-aided GTS patients were randomly divided in-
to a control group (n = 40) and an observation
group (n = 40). Biomedical electrocardiogram
(ECG) signals were detected by wavelet neural
network in all patients undergoing laparoscopic
gynecological tumor surgery and were comput-
erized according to the android interface defini-
tion language model (AIDL). GA was used during
surgery. The observation group was injected in-
travenously with 0.2 ug/kg naproxenacin hydro-
chloride after operation. The control group was
given 1 mL 0.9% sodium chloride solution after
operation. Mean arterial pressure (MAP), heart
rate (HR), respiratory rate (RR), pulse oxygen
saturation (SPO), coma score, and adverse re-
actions (AR) were compared between the two
groups at 10, 20, and 30 minutes after wakeful-
ness. The hemodynamic parameters between
the two groups were compared. Serum urocho-
line (URO) and creatinine (Cre) levels were ana-
lyzed in patients without complications.

RESULTS: ECG waveform based on wavelet
neural network has a high recognition rate and
strong generalization ability. 37 patients in the
observation group recovered within 10 minutes
after surgery, and the recovery rate at 30 min-
utes was 95%. 30 patients in the control group
awoke 10 minutes after the operation, and the
recovery rate at 30 minutes m-AR was 75%. The
average abstract windows toolkit (AWT) of the
observation group and control group was 11.87
+ 5.78 min and 16.46 + 5.32 min, respectively,
and the difference was significant (p < 0.05).
There were significant differences in HR, sys-
tolic blood pressure (SBP), and diastolic blood

pressure (DBP) between the observation group
and the control group during the extubation (p <
0.05). Blood gas indexes PaO,, PvO,, PaCO,, and
PvCO, in the observation group were signifi-
cantly different from those in the control group
half an hour after the operation and half an hour
after pneumoperitoneum (p > 0.05).
CONCLUSIONS: Intelligent computational bi-
ological signal detection was beneficial to the
development of surgery. Nalmefene Hcl com-
bined with GA on the basis of the AIDL model
has a significant effect on the awakening of GTS
patients and can shorten sleep time. Patients
with underlying cardiac disease were more like-
ly to develop postoperative lung complications.
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Introduction

Laparoscopic surgery is a minimally invasive
surgical method. This type of surgery has become
widely used to operate on gynecological diseas-
es. Laparoscopy has many advantages, including
small trauma, quick postoperative recovery, and
small impact on patients, and has been widely
used in clinical practice'?. In gynecological lap-
aroscopic surgery, good analgesia and muscle re-
laxation, as well as physiological changes caused
by artificial pneumoperitoneum are required to
be alleviated or relieved®*. Rational anesthesia
can effectively relieve the pain of patients, effec-
tively reduce the stress response, shorten the op-
eration time, and play a very important response
in the expectation of the surgery®. Hemodynamic
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changes can cause a series of viscous factors in
the blood. The dilatation of the lower extremity
veins slows blood flow under the influence of
anesthetic drugs®. Nalmefene Hcl (17-cyclopropyl
methyl 4, 5-epoxy-methylene moran-3, 14-diol)
has been used for nearly 20 years, successfully
replacing naloxone. It has a long half-life, fast
onset, more routes of administration, a wide
range of safety, low efficiency, and fewer adverse
reactions (ARs). In clinical practice, Nalmefene
Hcl is widely used and suitable for waking up af-
ter surgery, and the incidence of ARs is less than
1%’. As a new generation of opioid receptor an-
tagonists for neuroprotective therapy, Nalmefene
Hcl has a longer metabolic time than traditional
naloxone and has been applied in septic shock
and chronic respiratory failure®. Some research’
results show that Nalmefene Hcl is safe and re-
liable. The reasons for the delayed awakening
of patients after general anesthesia are different,
and the treatment methods in clinical practice are
also different. Nalmefene Hcl is used to wake up
patients, especially for those who have been con-
firmed to have delayed awakening after surgery,
rather than a common way to accelerate GA'™.
With the continuous development of anesthesiol-
ogy technology, a relatively perfect level has been
reached up to now, but further research is needed
to explore whether patients can recover quickly
after GA'"'2, Pulmonary complications are also
clinically common after an operation, and they
may cause serious prognosis. They are the prima-
ry complications after abdominal surgery, seri-
ously threatening the life and health of patients®.

The development of information technology
shows the characteristics of digitization, network,
and intelligence. The explainability of intelligent
computing uses enough comprehensible infor-
mation to solve a problem, and the explainable
depth model can provide a decision-making basis
for each prediction result'*">. Computational in-
telligence makes it possible to study the adaptive
mechanism of intelligent behavior in complex and
changing environments. The methods of comput-
ing intelligence include artificial neural network,
genetic algorithm, genetic program, evolutionary
program, local search, simulated annealing, etc.
These algorithms of computational intelligence
have the characteristics of self-learning, self-or-
ganization, and self-adaptation'®”. Biomedical
signal processing (BSP) is a new signal-process-
ing method that seeks important information
from human physiological signals to guide and
diagnose. Intelligent biological signal processing

helps us to extract valuable information'®. In
medical data processing, interpretability based
on intelligent computing can be used to achieve a
rapid diagnosis of lesions, greatly shortening the
diagnosis time?®. Wavelet analysis is a very effec-
tive technology in signal processing. Neural net-
work and wavelet analysis form a new intelligent
information processing method. In the processing
of medical, biological signals, the training is sim-
plified to avoid the blindness of network structure
design and local optimal nonlinear optimization
problems, so as to achieve more obvious results.

Therefore, based on the theory and method
of the intelligent algorithm, this work adopted
Wavelet Neural Network (WNN) to detect the
biomedical ECG signal in patients undergoing
laparoscopic gynecological tumor surgery to in-
vestigate the hemodynamic changes and pulmo-
nary complications of Nalmefene Hcl combined
with GA in automatic vision of gynecological
tumor surgery (GTS) and to provide reference
for the early recovery of patients during clinical
surgery and the improvement of patients’ quality
of life.

Patients and Methods

Research Objects

80 patients with computer-based GTS admitted
to Cangzhou People’s Hospital of Hebei Province
from 2019 to 2021 were selected and randomly
rolled into a control group (n = 40) and an obser-
vation group (n = 40). In the observation group,
the average age was (41.5 £ 3.61) years old (28
- 50 years old), the average body weight (ABW)
was (47.67 + 4.2) kg (43 - 72 kg), and the average
body mass index (BMI) was (23.67 + 1.2) kg/m?.
There were 3 cases of bilateral tubal formation, 9
cases of ovarian teratoma resection, 10 cases of
ovarian cysts, 11 cases of uterine myomectomy,
and 7 cases of infertility patients with bilateral
tubal fluid. In the control group, the average age
was (40.3 £ 3.23) years (27 - 53 years), the ABW
was 41.6 - 69 kg, and the average BMI was (23.52
+ 2.4) kg/m?. No visible difference was observed
in general data between the two groups (p >
0.05). The main types of surgery included bilat-
eral tubal formation in 5 cases, ovarian teratoma
resection in 11 cases, ovarian cyst in 6 cases,
uterine myomectomy in 8 cases, and bilateral
tubal fluid in 10 cases of infertility.

The liver and kidney functions of the two
groups were normal without obvious anemia and
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abnormal blood pressure. The general informa-
tion, course of disease, and type of disease be-
tween the two groups showed no obvious differ-
ence. All patients were computerized based on
the AIDL model. Intraoperative GA was used.
According to the American Society of Anesthe-
siologists (ASA), all patients were classified as
I - II. The patients in the observation group were
given Nalmefene Hcl 0.2 pg/kg intravenously to
wake up after the operation, while those in the
control group were given 1 mL 0.9% sodium
chloride solution. The mean arterial pressure
(MAP), heart rate (HR), respiratory rate (RR),
pulse oxygen saturation (SPO), coma scale, and
adverse reactions (Ars) of the two groups were
compared at 10 min, 20 min, and 30 min after
awakening. The hemodynamic parameters of pa-
tients in different groups were compared. The
serum urocholine (URO) and creatinine (Cre)
levels of patients with and without complications
were analyzed.

Objects included in this work had to satisfy the
following items: (1) first onset of disease; (2) sta-
ble basic vital signs, verbal expression, and clear
consciousness; (3) no neuromuscular disease; (4)
no abnormalities in blood pressure, heart, lung,
liver, and renal function before operation; and
(5) gynecologic tumor after computed tomogra-
phy (CT) or magnetic resonance imaging (MRI)
examination. Patients with any of the following
conditions had to be excluded: (1) a history
of drug dependence and abuse, and alcoholism;
(2) previous manic episodes; (3) suffering from
mental disorders other than depression; and (4)
being unable to receive MRI examination due to
their own reasons. All patients who fully met the
inclusion criteria accepted the experimental reg-
ulations and signed the experimental informed
consent, and their families were also informed
and agreed to the study. The study was approved
by the Ethics Committee of Cangzhou People’s
Hospital.

Wavelet Neural Network

Wavelet neural network (WNN) is a com-
bination of wavelet analysis theory and neural
networks. Wavelet changes can carry out multi-
scale analysis of signals through scaling and shift
transformation and can easily extract local infor-
mation of signals. The wavelet neural network
uses the wavelet element function to replace the
neuron and uses the activation function to re-
place the located wavelet function to replace the
Sigmoid function, and establishes the connection

6512

between the network coefficient and the wave-
let change by an affine transformation. Wavelet
change was essentially an integral change be-
tween different parameters:

M(s)=[ fOn(s.t)dr () e L’ (R)
! W

In the above equation (1), 4 (5", t') represented
the wavelet basis, t= (t,, 7,, ..z ) and 8= (s,, s,,
...s ) represented the coordinate vectors in the
parameter space of m and n dimensions, respec-
tively.

If f(t) was a one-dimensional signal, the wave-
let base could be generated according to equation

2):
1
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In the above equation (2), x represented the ex-
pansion factor, Y was the translation factor, and
h(t) referred to the basic wavelet, and \/|7c| was the
normalization coefficient. The size and position
of the wavelet base window can be changed by x
and y parameters, so as to realize the resolution
of the local structure of the signal f(t).

Wavelet neural network is a neural network
model constructed based on wavelet analysis.
The selected wavelet base was used for linear
superposition to achieve signal expression. Signal
s(t) was fitted with wavelet base h(x,y,t), and the
expression equation was as follows:
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W_ represented the weight, n represented the
number of wavelet bases, x referred to the expan-
sion factor of the wavelet base, and y, stood for
the translation factor of the wavelet base.

Network parameters W , x , and y, were opti-
mized using the minimum error energy function.

0-33(s(0,)=5(1.))

@

Q was the optimization function value.
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The output error Q° equation of the wavelet
neural network was expressed as follows:

> (s(1,)-5(,))
0=

> (s(2,))

! ®)

The specific implementation steps of the learn-
ing algorithm were as follows:

Step 1: Initializing network parameters. The scal-
ing factor, translation factor, network connec-
tion weight, learning rate, and momentum fac-
tor of the wavelet were assigned initial values.
The sample counter P = 1 was entered.

Step 2: Inputting learning sample and corre-
sponding expected output

Step 3: Calculating the output of the hidden layer
and output layer

Step 4: Calculating the error and gradient vector

Step 5: Inputting the next sample

Step 6: Identifying whether the algorithm was
calculous. If Q was less than a preset precision
value, the network learning was stopped; oth-
erwise, it was reset, and the calculation was
repeated.

In recognition of ECG signals, the wavelet
signal processing ability is to get stronger and
stronger, so it can estimate the time and fre-
quency location well. In addition, it can also
construct the wavelet neural network model
for signal processing along with the nonlinear
mapping of neural network, learning ability, and
high fault tolerance, which has a good response
effect.

Wavelet Neural Network
The Wavelet Neural Network (WNN) is a

method that combines wavelet analysis and neu-

ral networks. In the context of ECG signal detec-
tion, the following steps are involved:

1. Data preparation. ECG signal data is collected
and divided into training and testing sets.

2. Feature extraction. Wavelet analysis is em-
ployed to extract features from the ECG sig-
nals. Wavelet analysis decomposes the signal
into sub-signals in different frequency ranges,
capturing the signal’s time-frequency charac-
teristics.

3. Network construction. The WNN model is
constructed using the principles of wavelet
analysis and neural networks. By combining

these two approaches, the WNN can effec-
tively handle non-linear and time-varying sig-
nals.

4. Model training. The WNN is trained using the
training set. The training process includes for-
ward propagation and backward propagation,
adjusting network parameters to minimize the
error between the predicted output and the ac-
tual output.

5. Model evaluation. The performance of the
trained WNN model is assessed using the
testing set. Various metrics such as accuracy,
recall, and precision can be employed to evalu-
ate the model’s performance.

6. Prediction and detection. The trained WNN
model is utilized to predict and detect new
ECG signals. The signal is inputted into the
network, and the prediction results are ob-
tained through forward propagation.

Research Methods and Main Reagents

Main reagents

Atropine injection (Harbin Pharmaceutical Group
Sanjing Pharmaceutical Co., LTD., SFDA ap-
proval number: H23021177, China);

Lidocaine (Hebei Yipin Pharmaceutical Co., Ltd.,
China, SFDA approval number: H20063371,
China);

Scopolamine injection (Shanghai Hefeng Phar-
maceutical Co., Ltd., SFDA approval number:
96092, China);

Fentanyl (Yichang Renfu Pharmaceutical Co.,
Ltd., SFDA approval number: 070702, China);

Atracurium (Shanghai Hengrui Pharmaceutical
Co., Ltd., SFDA approval number: H20061298,
China);

Propofol (Xi’an Libang Pharmaceutical Co., Ltd.,
SFDA approval number: H19990282, China);

Midazolam (Jiangsu Enhua Pharmaceutical Co.,
Ltd., SFDA approval number: H19990027,
China).

Research methods

Half an hour before surgery, patients were in-
jected with atropine injection 0.5 mg . After the
patient entered the operating room, routine tests
were performed, including indwelling catheter-
ization, oxygen mask administration, and open
venous access. The patients were subjected to
epidural anesthesia, and the L1-L2 space of the
patients was selected to be pierced vertically, and
2% lidocaine was injected into the catheter at the
puncture head 5 mL. The anesthetic drugs can be
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selected according to the patient’s blood pressure
level, and 500 mL lactate Ringer’s solution was
given to the patient intravenously within half an
hour.

For fast HR patients, intramuscular injection of
Scopolamine was adopted, and 0.7 mg/kg fentan-
yl, 0.7 mg/kg atracurium, 2 mg/kg propofol, and
0.04 mg/kg midazolam were used. During the
operation, intravenous drugs were given accord-
ing to the operating conditions. Within 5 minutes,
the patient was intubated and connected to the
anesthesia machine. During the maintenance of
anesthesia, patients were given an additional dose
of 5 mL every 45 minutes, depending on the time
at which the procedure was initiated.

During the operation, the mask oxygen was
given to the patient at a flow rate of 5 L/min, the
abdomen was filled with carbon dioxide at 1-2
L/min using an automatic pneumoperitoneum
machine, and the abdominal pressure was main-
tained at 12-14 mmHg. After the operation, the
patient was sent to the post-anesthesia testing and
treatment room, and Nalmefene Hcl was selected
as the wake-up drug for intravenous injection.
GA maintenance drugs were stopped before the
end of the operation, and routine muscle relax-
ation and induced breathing were performed after
the end of the operation.

Recovery

The observation group underwent lung recruit-
ment before the tracheal tube was removed at the
end of the operation, while the control group did
not. Specific operations of lung recruitment were
as follows. The overflow valve was set at 30 cm-
H,0, hand-controlled breathing was ensured, and
the balloon was squeezed to maintain an airway
pressure of 30 cmH,O for 20 seconds. After this
process was performed fully three times, the me-
chanical mode could be switched back. After the
patient woke up and breathed well, the doctor can
unplug the tracheal intubation.

The patient was transported to the anesthesia
recovery room, where hypoxemia was recorded.
The duration of stay in the anesthesia recovery
room, respiratory status, and difficulty in cough-
ing were recorded. Hypoxemia was defined when
the patient’s SpO, on oxygen was lower than
95%, and intervention was required. The inci-
dence of hypoxemia was observed.

A DUSH 4000 monitor (Shenzhen Ningke-
wode Technology Co., Ltd., Shenzhen, China)
was employed to detect HR, and blood gas chang-
es were detected using arterial and mixed venous
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blood samples. MAP, pulmonary artery pres-
sure (PAP), pulmonary artery wedge pressure
(PAWP), cardiac output (CO), cardiac index (CI),
and resistance of peripheral vascular (SVR) were
detected continuously.

Statistical Analysis

Excel 2007 and SPSS 24.0 (IBM Corp., Ar-
monk, NY, USA) were adopted to input the
collected data. The analysis method was selected
according to different situations. The measure-
ment data conforming to normal distribution
were expressed as mean = standard deviation (+
s), and the inconsistent count data were expressed
as frequency and frequency (%). The count data
were analyzed by the ¢? test. p < 0.05 was consid-
ered statistically significant.

Results

ECG Signal Detection Based on
Wavelet Neural Network

In the experiment, part of the data provided by
the open database was used to verify the classifi-
cation ability of the wavelet neural network. The
ECG signal data obtained from the ECG database
are shown in Figure 1.

ECG data were T100 (A), T140 (B) and T220
(C), respectively, and the waveform number was
400. ECG signals identified by wavelet neural
network are shown in Figure 2.

Comparison of
Hemodynamic Parameters

Before anesthesia, the hemodynamic parame-
ters analysis of the two groups showed that HR,
SBP, and DBP of the control group were 83.83 +
8.67 cycles/min, 129.24 + 10.18 mmHg, and 71.32
+ 9.87 mmHg, respectively; while those in the
observation group were 84.32 + 8.79 times/min,
128.84 £ 9.08 mmHg, and 72.52 + 8.89 mmHg,
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Figure 1. ECG signal waveform.



Adoption of intelligent analysis algorithm in gynecological tumor surgery

...........

MESSSEEEE

,,,,,,

Figure 2. ECG signals of different data. A, T100; B, T140; C, T220.

respectively. Compared with before induction,
the results showed p < 0.05. The specific results
data are given in Figure 3.

During extubation, the HR, SBP, and DBP of
the observation group were (84.62 = 8.97) times/
min, (134.64 + 8.53) mmHg, and (80.36 + 8.27)
mmHg, respectively, while those in the control
group were (93.67 £ 8.57) times/min, (148.64 +
8.93) mmHg, and (92.36 + 7.76) mmHg, respec-
tively, showing statistically obvious differences
(p <0.05). Figure 4 illustrates the above results.

Recovery Parameters in
Anesthesia Recovery Room

Among the patients for observation, there was
1 case of hypoxemia (2.5%), 1 case of dyspnea
(2.5%), and 3 cases of cough (7.5%) in the anes-
thesia recovery room. In the observation group,
there were 6 cases of hypoxemia (15%), 2 cases
of dyspnea (5%), and 4 cases of cough (10%) in
the anesthesia recovery room. The difference be-
tween the two groups was observable (p < 0.05),
as demonstrated in Figure 5.
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Figure 4. Hemodynamic parameters during extubation
(*indicated p < 0.05 between two groups).

Awaking Rate

Among the patients in the observation group,
37 cases woke up within 10 minutes after the
operation, and 30 m-AR was 95%. Among the
patients in the control group, 30 cases woke up
for 10 minutes after operation, and the 30 m-AR
was 75%. p < 0.05 was found in 30 m-AR in two
groups, as exhibited in Figure 6.
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Figure 3. Comparison of hemodynamic parameters before
anesthesia induction.

Figure 5. Recovery parameters in the anesthesia recovery
room (*indicated p < 0.05 between two groups).
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Figure 6. Comparison of awakening rate (*indicated p <
0.05 between two groups).

Figure 7 compares the AWT of patients with
different treatment methods. The AWT of the ob-
servation and the control group was (11.87 + 5.78)
min and (16.46 £ 5.32) min, respectively, showing
p < 0.05. The operation time of the observation
and the control group was (52.7 £ 8.78) min and
(54.8 £ 9.82) min, respectively, showing p > 0.05.
The pneumoperitoneum time in the observation
and control group was (52.7 £+ 8.78) min and 54.8
+ 9.82 min, showing p > 0.05.

Comparison of Hemodynamic Changes

As illustrated in Figure 8, p > 0.05 was found
in MAP, PAP, PAWP, CO, and CI between the
two groups before anesthesia.

The PAWP, PAP, and MAP of the observation
group were higher than those of the control group
(p < 0.05), and CO and CI exhibited no obvious
difference (p > 0.05), as exhibited in Figure 9.

As shown in Figure 10, no obvious differences
in PAWP, PAP, MAP, CO, and CI were observed
between the two groups (p > 0.05).
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Figure 7. Comparison of wake-up time, operation time, and
pneumoperitoneum time (*indicated p < 0.05 between two

groups).
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Figure 8. Comparison of hemodynamic changes before
anesthesia.
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Figure 9. Comparison of hemodynamic changes 20 min
after the operation (*indicated p < 0.05 between two groups).
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Figure 10. Comparison of hemodynamic changes in 30
min after pneumoperitoneum (*indicated p < 0.05 between
two groups).

Blood Gas Changes During Anesthesia

Figure 11 suggested that before anesthesia, the
Pa0,, PvO,, PaCO,, and PvCO, between patients
in dif-ferent groups showed p > 0.05.



Adoption of intelligent analysis algorithm in gynecological tumor surgery

= Observation group = Control group

i
(i

PvCO2

|
(I

PaC02

e

PvO2
JALLLERRALCCCAERLCECCRRRRRLAERRRRLLLARERE

i

Pa02
SRR R ECAEEER AR AR AR AR AR EERRRELCAARERCRRRENLAERRIARRELE

0

20 40 60 80 100 120

u Observation group  ® Control group

*
-

qmmmm
PaC02 T
qmmmm - *
PO
AT EERCCERRCCCERCCCRRRECCCNR

O

Pa02

0 100 200 300 400 500 600

Figure 11. Comparison of blood gas changes before anesthesia.

Figure 12 indicated that PaO,, PvO,, PaCO,,
and PvCO, in the observation group were signifi-
cantly different from those in the control group
half an hour after operation (p > 0.05).

The PvO,, PaCO, and PvCO, of the observa-
tion group were sharply different from those of
the control group for half an hour after pneumo-
peritoneum (p > 0.05), but the PaO, showed p <
0.05, as shown in Figure 13.

Case Analysis

Figure 14 shows the CT image of case 1 (fe-
male, 63 years old). In Figure 14A, enhanced CT
showed a subcapsular liver implant. Figure 14B
showed diffuse multilocular cystic implantation
along the omentum, peritoneum, and gastrosplen-
ic ligaments, with marked calcification at the
gastrosplenic ligaments and a large number of
ascites. The red arrow indicates the location of
the calcification.
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Figure 12. Comparison of blood gas changes 30 min after
operation (*indicated p < 0.05 between two groups).

Figure 13. Comparison of blood gas changes 30 min after
pneumoperitoneum (*indicated p < 0.05 between two groups).

Figure 15 shows the image of case 2 (56 years
old, papillary serous cystadenoma). Figure 15A
showed a multilocular mass near the uterus with
irregular substantial components and papillary
processes inside the capsule. Figure 15B showed
that the signal was enhanced, the papillary pro-
cess was significantly enhanced, and the degree
of enhancement in the parenchymal part was
lower than that in the papillary process. The red
arrows indicated papillary projections.

Figure 16 shows the images of case 3 (a
41-year-old patient with an ovarian endometrioid
tumor). Figure 16A shows a cystic solid mass in
the right lower abdomen with partially enhanced
parenchyma and irregular wall thickness. Figure
16B showed a thickened endometrial mass with
nodular enhancement.

Discussion

The information world has further developed
into a holographic world, and intelligent infor-
mation processing has become a research hotspot
in many fields. With the rapid development of
science and technology, many systems are be-
coming more and more complicated, and data
accumulation is multiplying. A large amount of
data needs to extract superior data information.
Intelligent computing systems can collect holo-
graphic information from the environment, and
intelligent computing can classify the observed
data and strengthen the numerical calculation,
so as to discover, reason, and identify the re-
sult objects predicted by the system?!. Intelligent
computing has been emphasized in the fields of
biological signals, computational biology, intelli-
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Figure 14. Imaging results of case 1. Red arrow indicates the location of the calcification. A, Enhanced CT image of the liver.
B, Enhanced CT image of stomach and spleen.

Figure 15. Imaging results of case 2. Red arrows indicate papillary protrusions. A, CT image of multilocular mass near
uterus. B, CT image of papillary serous cystadenoma.

Figure 16. Imaging results of case 3. Red arrow indicates the location of the lump. A, Cystic solid mass in the lower right
abdomen. B, CT image of thickened endometrial mass.
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gent game, medical diagnosis, and so on. In this
work, wavelet signals and neural networks were
combined to detect biomedical ECG signals in
patients undergoing laparoscopic gynecological
tumor surgery. ECG signals were identified by
wavelet neural network using ECG data of T100,
T140, T220, and waveform number 400. Wavelet
analysis can decompose the signal into sub-sig-
nals in different frequency ranges, thus capturing
the time-frequency characteristics of the signal.
The training set is used to train the wavelet neural
network. The training process includes forward
propagation and backward propagation, and the
error between the predicted output and the actual
output is minimized by adjusting the network
parameters. The trained wavelet neural network
model is used to predict and detect the new ECG
signal. The signal is input into the network,
and the prediction result is generated through
forward propagation. In feature extraction, the
time-frequency local features of the wavelet base
are given full play, the convergence speed of the
wavelet neural network is greatly improved, and
the detection ability of non-stationary and non-
linear signals is enhanced. Biometric recognition
method is the current research hotspot in the
field of pattern recognition. In order to improve
the accuracy of ECG signal recognition, many
scholars* apply intelligent algorithms in biomet-
ric intelligent recognition. Li et al** found that
it can effectively remove noise components and
retain the characteristics of ECG signals when
denoising ECG data by using scale wavelet trans-
form and an untracked Kalman filter algorithm.
Then, the wavelet localization method is used to
detect the feature points of the denoised signal,
and the obtained feature points are combined
with multiple feature vectors to characterize the
ECG signal, thus reducing the data dimension in
identity recognition. In the whole ECG recog-
nition system, the highest recognition accuracy
of a single individual can reach 100%, and the
average recognition accuracy can reach 95.17%.
Li et al** used the wavelet transform algorithm
and whale optimization algorithm of probabilistic
neural network to identify ECG signals. After in-
telligent optimization, the accuracy of the model
was improved, and the recognition accuracy of a
single ECG cycle was 96.97%. Toma et al* used
a neural network combined with the continuous
wavelet transform to convert ECG signals in-
to two-dimensional scale graphs composed of
time-frequency components, which improved the
arrhythmia detection performance of unbalanced

ECG signals and significantly improved the con-
vergence and accuracy of the model. These re-
sults indicate that electrocardiogram detection
based on an intelligent computing system has
good detection performance and can accurately
display biomedical signals. Based on the intel-
ligent algorithm, the ECG waveform signals of
laparoscopic patients are shown in this work
with good results. This also shows the important
value of intelligent computing-assisted medical
diagnosis.

In this study, the levels of serum urea nitrogen,
creatinine, and basic cardiopulmonary diseases
in patients with complications were significantly
higher than those in patients without complica-
tions (p < 0.05). During the process of general
anesthesia, patients can increase the oxygen flow
and adjust the respiratory parameters to reduce
PaCO, and correct the disorder of respiration
and circulation. General anesthesia in gyneco-
logical laparoscopic surgery can maintain good
blood gas status, adjust respiratory and circu-
latory function, and control the blood pressure
of patients. PAP and PAWP returned to normal
levels within half an hour after the operation, be-
cause the pneumoperitoneum caused the increase
in intra-abdominal pressure, which increased the
resistance of the peripheral vascular bed and
reduced venous blood flow. The change of sys-
temic acid-base balance in patients with normal
pulmonary function is rare. Patients with normal
cardiopulmonary function can maintain PaCO, at
pre-pneumoperitoneum levels by increasing tidal
volume by 25% to 30% of minute ventilation.
People with abnormal cardiopulmonary function
may increase airway pressure with increasing
tidal volume, leading to dramatic hemodynam-
ic changes and barotrauma of the lung. In this
work, the complications of postoperative nausea
in the control group were higher than those in
the observation group, and the patients were in
good condition, able to control the respiratory
and circulatory function of the patients well and
maintain a good blood gas status. The blood gas
changes in the observation group were better than
those in the control group.

Nalmefene is a morphine receptor-specific
blocker with high efficiency, low toxicity, and
long action time. It is used in antagonizing re-
spiratory depression, sedation, and hypotension
caused by narcotic analgesics. This study showed
that Nalmefene Hcl combined with GA could
lead to faster recovery time, low influence on
patient hemodynamic parameters, and effectively
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shorten the operation time. Postoperative pain
and other problems are still common phenomena
after GA. How to effectively relieve postoperative
intravenous analgesia is also a focus of attention.
Xiang et al*® showed that 0.75 mg/kg oxycodone
hydrochloride combined with flurbiprofen axetil
could provide safe and effective postoperative
analgesia for lower abdominal patients with fewer
ARs. Wang et al*’ found that oxycodone hydro-
chloride combined with dexmedetomidine can
improve the quality of recovery after anesthesia
and reduce stress response in patients undergo-
ing laparoscopic cholecystectomy, which can be
safely used in patients undergoing laparoscopic
cholecystectomy. Laparoscopic surgery causes
less trauma, fast recovery, a short course of the
disease, reduces the chance of wound infection,
reduces postoperative pain, and restores patients’
daily life as soon as possible. Moreover, com-
plications are fewer. Giampaolino et al*® (2022)
analyzed the feasibility of laparoscopic gyneco-
logical surgery in regional anesthesia and found it
can reduce the influence of surgical pressure and
ensure faster recovery without affecting the sur-
gical effect. Although several surgical approach-
es are available to treat different conditions, local
anesthesia technology may be a viable option for
carefully selected patients affected by gynecolog-
ical conditions. The maximum pain score record-
ed throughout the procedure was 3 out of 5. Local
anesthesia has been shown to reduce the effects
of surgical stress and ensure a faster recovery
without compromising surgical outcomes. Hewitt
et al”’ investigated the epidural and local anesthe-
sia sedation, providing a satisfactory condition
for laparoscopy-assisted feeding tube placement
in healthy dogs. This anesthesia protocol causes
less cardiopulmonary depression and may be a
better choice for critically ill patients. This work
showed that laparoscopic surgery had a good
effect on the diagnosis and treatment of gyne-
cologic tumors, which can effectively reduce the
hemodynamic indexes of patients and reduce the
physical injury of patients. In this work, the blood
gas changes between the two groups during anes-
thesia showed no obvious differences (p > 0.05).

Laparoscopy can directly see the real situation
of the spread and metastasis of malignant tumors
in the pelvis and abdomen, understand the pa-
ra-aortic and retroperitoneal lymph nodes, and
determine the situation of lymph node metasta-
sis. The conditions of laparoscopy for malignant
tumors include good laparoscopic operation tech-
niques and a solid basis for diagnosis and treat-
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ment of gynecological malignant tumors. The
number of lymph nodes removed and positive
lymph nodes are comparable to that of an open
abdomen, with high safety and fewer complica-
tions**3!. Sozzi et al*? (2020) used laparoscopic
transverse extended pelvic resection to treat gy-
necological malignant tumors, and no laparotomy
conversion was recorded in the treated patients.
RO resection was achieved in all patients, and the
margin was negative. Beuran et al** compared the
application of laparoscopic and open methods in
gynecological abdominal hematoma, and laparo-
scopic surgery was not inferior to open surgery
in the treatment of gynecological acute abdomen.
In patients with gynecological benign diseases
undergoing laparoscopy, warm water abdominal
washing is an important factor in promoting early
postoperative anal exhaust®*.

Conclusions

In this study, WNN combined with a neural
network model was used to detect biomedical
ECG signals in patients undergoing laparoscop-
ic gynecological tumor surgery. ECG waveform
based on a wavelet neural network has a high
recognition rate and strong generalization ability.
Then, the effect of Nalmefene Hcl combined with
GA on hemodynamic changes and lung compli-
cations in automatic vision GTS was analyzed.
Intelligent computational biological signal detec-
tion is beneficial to the development of surgery.
Nalmefene Hcl combined with GA has a signifi-
cant clinical effect in the treatment of laparoscop-
ic gynecological tumors. It can reduce the time of
lethargy in patients and reduce complications. In
addition, patients with underlying medical condi-
tions are more likely to develop lung complica-
tions after surgery. The rigorous scientific design
of this work, based on the relevant literature,
requires further larger prospective trials to evalu-
ate oncology and long-term functional outcomes,
which show some theoretical and applied value.
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