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Abstract: Purpose: In order to classify different types of health data collected in clinical practice of 

hernia surgery more effectively and improve the classification performance of support vector 

machine (SVM). Methods: A prospective randomized study was conducted. Sixty patients 

undergoing hernia repair under general anesthesia were randomly divided into two groups, PLMA 

group (n = 30) and ETT group (n = 30), for airway management. Heart rate, systolic blood pressure, 

diastolic blood pressure, mean arterial pressure, respiratory parameters and the incidence of 

complications related to ProSeal laryngeal mask airway (PLMA) and endotracheal tube (ETT) were 

collected in clinical experiments in order to evaluate the operation condition. On the basis of this 

experiment, at first, expert credibility is introduced to process the index value; secondly, the 

classification weight of the index is objectively determined by the information entropy output of the 

index itself; finally, a comprehensive classification model of support vector machine based on key 

sample set is proposed and its advantages are evaluated. Result: After classifying the experimental 

data, we found that SVM can accurately judge the effect of surgery by data. In this experiment, 

PLMA method is better than ETT method in xenon repair operation. Discussion: SVM has great 

accuracy and practicability in judging the outcome of xenon repair operation. Conclusion: The 

proposed index classification weight model can deal with the uncertainties caused by uncertain 

information and give the confidence of the uncertain information. Compared with the traditional 

SVM method, the proposed method based on SVM and key sample set greatly reduces the number of 

samples that misjudge the effect of samples, and improves the practicability of SVM method. It is 

concluded that PLMA is superior to the ETT technique to hernia surgical. The idea of constructing 
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classification model based on key sample set proposed in this paper can also be used for reference in 

other data mining methods. 

 

Keywords: support vector machine; index classification weight; information entropy; data mining; 

comprehensive classification model 

 

1. Introduction  

As a result of failure of the umbilical ring to close completely after birth, the umbilical hernia is 

one common abdominal hernia in adults, and occur in approximately one of six patients around the 

world [1,2]. So far, the true prevalence of umbilical hernias is still unknown, because it appears to be 

age and gender specific in international populations. As we all know, by the first month of infants, 

the umbilical hernias reach a maximal size, but most umbilical hernias can close spontaneously 

before one year old [3,4]. Therefore, despite their relatively high prevalence, the umbilical hernias in 

adults are poorly studied, especially among patients.  

With respect to umbilical hernia repair, the majority of umbilical hernias can be corrected by 

elective surgical repair in day surgery center, for instance, the customary open surgery or 

laparoscopic operation which represents a minimally invasive treatment option [5]. It should be 

noted that the excellent visual exposure, minor incisions, fewer complications, comparable 

recurrence rates, quicker recovery, less pain, and fewer wound complications are the advantages of 

laparoscopic hernia repair compared with the traditional open approach [6,7]. On the basis of 

authoritative data, the total abdominal wall herniorrhaphies are nearly 1 million per year, and the 

umbilical hernias attribute approximately 175,000 [8]. Although umbilical herniorrhaphy is one 

common outpatient surgical procedure, it may be associated with significant postoperative 

complications [9,10]. During umbilical herniorrhaphy, the supraglottic airway devices (SADs) have 

been described as a missing link between facemask and endotracheal intubation [11–13]. And, the 

ProSeal Laryngeal Mask Airway (PLMA) is the modification of LMA classic and has been 

extensively studied [14]. Thanks to the presence of the posterior cuff and other potential advantages, 

PLMA has gained widespread popularity among anaesthetists [15,16].  

However, to the best of our knowledge, the effectiveness of using a PLMA has not been fully 

evaluated in patients undergoing day surgery for herniorrhapy [17,18]. Therefore, this study aimed to 

examine the effectiveness of using PLMA in a day surgery center, and the authors designed this 

prospective randomized trial to collect all kinds of data during operation and classify them with 

SVM and compare the performance of PLMA and endotracheal tube (ETT) for patients who 

underwent herniorrhaphy [19–21]. The basic model of Support Vector Machine (SVM) is to find the 

best separating hyperplane in the feature space to maximize the interval between positive and 

negative samples in the training set. SVM is a supervised learning algorithm to solve binary 

classification problems. After introducing the kernel method, SVM can also be used to solve 

non-linear problems. 

Generally, there are two kinds of SVM, Hard-spaced support vector machine (LSSVM) is a kind 

of support vector machine, which can obtain LSSVM by maximizing the hard-spaced when the 

training data are linearly separable. Soft-spaced support vector machine is a classification method of 

linear support vector machine by maximizing the soft-spaced when the training data are 
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approximately linear separable. Nonlinear Support Vector Machine (NLSVM) is a kind of Support 

Vector Machine (SVM), which can obtain NLSVM by kernel method and maximizing the soft 

interval when the training data is linear and inseparable. 

The main idea of SVM can be summarized as two points (1) it is aimed at the linear separable 

case. For the linear separable case, the linear non-separable sample in the low-dimensional input 

space is transformed into the high-dimensional feature space by using the non-linear mapping 

algorithm, so that the high-dimensional feature space can be linearly separable by using the linear 

algorithm to analyze the non-linear feature of the sample (2) SVM plays an important role in data 

processing of medical imaging and clinical medicine. 

Data mining includes many methods such as machine learning, expert systems, and pattern 

recognition. Support Vector Machine (SVM) is a new machine learning method based on the theory 

of Vapnik-Chervonenkis dimension and the principle of structural risk minimization. It has 

applications in imaging medicine and laboratory medicine. Developments in recent years include: 

research on improved methods for SVM, such as least squares SVM [34], related SVM [34], mainly 

used to improve computing speed; select appropriate input features, or SVM and other The method is 

combined, such as combined with evidence theory [34], to improve the classification accuracy; SVM 

for different parameter training is integrated to reduce the number of missing judgments. 

This paper proposes a new idea to improve the classification performance of SVM: Based on 

the key sample set, several SVM classification models with different feature quantities are 

constructed, and the classification results are synthesized. And the paper will first introduce the basic 

principles of SVM, then describe the construction method of SVM comprehensive classification 

model and the generation method of key sample sets. Then introduce the SVM classification step 

based on comprehensive classification model and key sample set and the index classification weight 

based on information entropy. 

2. Method 

2.1. Support vector machine 

The support vector machine was first proposed by Cortes and Vapnik in 1995. It is a new 

machine learning method based on statistical learning theory, which follows the principle of 

structural risk minimization. It exhibits many unique advantages in solving small sample, nonlinear 

and high dimensional pattern recognition. The main idea of the support vector classification method 

is to find a hyperplane as the two types of segmentation planes in the high-dimensional space for the 

two-class problem, and to maximize the classification interval. 

The support vector machine classification problem can be described as: given training set  S = 

{(xi, yi)| xi∈R
n
, yi∈ R}, solve Optimal classification hyperplane. Where xi is the i-th input feature 

The support vector machine classification problem can be described as: given training set S = {(xi, 

yi)| xi∈R
n
, yi∈ R}, solve Optimal classification hyperplane. Where xi is the i-th input feature  

                   (1) 
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Where h and b are the coefficient vector and the deviation term respectively; C is the penalty 

factor; εi is the relaxation variable. 

Construct the Lagrangian function as follows: 

              
     

 
     

 
       

 
                          

 
      (2) 

In the equation, αi and γi are Lagrangian multipliers. Can be transformed into a solution to its dual 

problem, ie 

       
 
    

         

 

       

 
        (3) 

                              

      
 
      (4) 

This is a problem of quadratic function optimization under inequality constraints, only a part of 

αi in the solution is not 0,and the corresponding sample is the support vector. 

After obtaining a, b can 

         
           (5) 

         
 

       

 
 (6) 

get. Obtaining the optimal classification function gives 

                     (7) 

                   
    (8) 

When the data in the training set is linearly inseparable, it can be mapped to a high-dimensional 

space by the nonlinear mapping Φ: R
n
→H, making it linearly separable in the high-dimensional 

space. Since the training algorithm in high-dimensional space only needs to perform inner product 

operation Φ(xi) •Φ(xi), when there is a function that satisfies 

                        (9) 

The inner product of high dimensional space can be calculated by the function of the original 

space. Such a function is called a kernel function. The basic function of the kernel function is to 

accept the vector in the two low-dimensional spaces as input, and to calculate the inner product. 

Value of the vector in the high-dimensional space after a certain transformation. 

Commonly used kernel functions are mainly 

(1) Linear kernel function 
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 K (x，y ) = ( x • y)   (10) 

(2) Polynomial kernel function 

 K (x，y ) = ［b(x • y) + c］d   (11) 

In the equation, b, c, and d are all constants. 

(3) Radial basis kernel function 

 K (x，y ) =   
        

  
   (12) 

Where σ is the product of the number of sample input features and the width of the radial basis 

kernel function, which is a constant. 

(4) Sigmoid kernel function 

 K (x, y) = tanh[b(x•y) + c]   (13) 

Where b, c are constants. 

After introducing the kernel function, equations (3) and (4) are respectively 

       
 
                          

 

   
  (14) 

                          

      
 
       (15) 

               
 
                (16) 

The specific choice on which type of kernel function and how to choose the parameters in the 

kernel function are currently lacking specific operational principles. The test method can only be 

used in the application process. That is to say, different kernel functions and different parameter 

combinations are tested, and one of the better effects is selected according to the test results. In 

general, the radial basis kernel function is a kernel function that does not deviate too much. 

2.2. SVM classification model 

The selection of the feature quantity is crucial for the SVM classification effect. When the 

feature quantity is large, the main features are sometimes masked, and the classification effect is not 

ideal. When the feature quantity is small, the system state may not be fully characterized, and the 

classification effect is not satisfactory. To this end, some scholars have studied genetic algorithm, 

simulated annealing, principal component analysis and other methods for feature quantity selection 

and feature extraction. The use of genetic algorithm and other intelligent optimization algorithms to 

select feature quantities has the disadvantages of slow calculation speed. Principal component 

analysis can replace the original with a small number of representative features without losing the 

main information of the original data and affecting the evaluation effect. Some input features 

significantly reduce the input space dimension, but lose the original physical meaning of the 
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feature quantity. 

This paper is inspired by the comprehensive idea of multiple different parameter classifiers in 

literature. Several SVM classification models with different feature quantities are constructed. 

According to the principle of conservation, the classification results of multiple classification models 

are integrated and avoided. The so-called conservative principle is to minimize the number of 

samples of the leak classification (determining unstable samples as stable). To this end, the 

classification results of multiple SVM classification models are summarized as follows: for a test 

sample, if one classification model is determined to be unstable, it is attributed to the unstable 

classification; only when all classification models are judged as when it is stable, it is attributed to 

the stable classification. This reduces the number of leak classifications at the expense of increased 

misclassification (determining stable samples as unstable). The reason for this is that the tolerance 

for leak classification is lower when performing a stable assessment, and the impact of miss 

classification on the superiority of surgical methods is much greater. 

For each patient, the following demographic data was collected, including gender, age, and 

weight. In addition, monitoring of surgery time, heart rate, systolic blood pressure, diastolic blood 

pressure, mean arterial pressure, respiratory parameters (peak airway pressure, altitude airway 

pressure, mean airway pressure, end-tidal co2 and respiratory rate), respectively. In addition, 

secondary outcomes were postoperative complication rates associated with PLMA and tracheal 

catheters on day 7 postoperatively. The incidence of complications was recorded: nausea and 

vomiting, cough, sore throat, hoarseness and leakage. 

2.3. Determination of indicator weights based on information entropy 

Generally, the weight of the index that people understand refers to the ―importance weight‖ of 

the indicator, which is the proportional distribution of the ―importance degree‖ of the indicator, and 

the indicator ―classification weight‖ refers to the ―measurement‖ of the indicator value of the sample. 

The degree is that the weight information is uncertain, but in the case of the decision maker's 

bounded rationality, the use of the information output by the decision data itself to extract weights is 

a scientific and effective objective weighting method. 

Let γ
(ij)

 denote the index Ij (j = 1, 2, ..., m) for the classification of the hernia surgery Xi by 

different methods (referred to as the degree of discrimination), w 
(j i ) 

for the indicator Ij classification 

weight for xenon surgery Xi performed by different methods. Consider the jth row vector of matrix 

(4) borrowing the concept and properties of information entropy, (μij1, μ (The degree of dispersion 

and concentration of each component in TF185) j2...μijp) is described as follows: 

   
   

   
 

         
 
            

 
   

                   (17) 

Known by the entropy: 

If and only if     
 

 
                , γ

(ij)
takes a minimum value of 0; 

γ
(ij)

 takes a maximum value of 1 if and only if μijk = 1 remaining p - 1 μijk = 0 (l ≠k). 

Moreover, when the value of μijk is more dispersed, γ
(ij)

 is smaller; when the value of μijk is 

more concentrated, γ
(ij)

 is larger, so γ (The value of TF210) reflects the degree of concentration and 

dispersion of μijk, which reflects the classification weight of index Ij. 
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            (18) 

Since 0 ≤ w
(ji)

 ≤ 1, w
(ji)

 is the index weight of the indicator ij with respect to the sample. 

Obviously, the indicator ―classification weight‖ and the indicator ―importance weight‖ are two 

different concepts and have essential differences. The indicator classification weight is the concept 

that is generated after the indicator measurement value is provided according to the sample 

measurement value of the sample. The classification information is calculated and calculated. This 

indicates that the index weight of the index is hidden in the actual observation data of the sample. It 

cannot be subjectively equation ted by experts, and the importance weight of the indicator has 

nothing to do with the measured value of the indicator. 

3. Experiment and materials 

3.1. Study design and patients 

After obtaining the patient's written informed consent in advance, The Second Affiliated 

Hospital of Fujian Medical University performed the study. According to the established selection 

and exclusion criteria, all possible eligible patients were strictly screened. A total of 60 patients met 

the following criteria: (1) 18 years of age or older; (2) diagnosed as umbilical hernia. The exclusion 

criteria are as follows: (1) Patients with coexisting respiratory diseases, congenital diseases or 

chronic drugs; (2) patients with upper respiratory tract infection on the day of surgery; (3) patients 

with expected airway difficulties; (4) patients with increased risk of aspiration Such as non-fasting 

state, hiatal hernia, lung disease and so on. 

The 60 patients underwent hernia repair, including routine laparotomy or laparoscopic surgery. 

According to the random number table, eligible patients were randomly divided into two groups: 

group A received PLMA, group B received ETT as airway device. Researchers and statisticians 

turned a blind eye to randomized grouping when pediatric patients were included in the study. 

Specific selection criteria are as follows: (1) over 18 years old; (2) diagnosis of umbilical hernia. The 

exclusion criteria are as follows. (1) patients with respiratory diseases, congenital diseases or chronic 

drugs; (2) patients with upper respiratory tract infection on the day of operation; (3) patients with 

expected airway difficulties; (4) patients with increased inhalation risk per patient, such as 

non-fasting state, hiatal hernia, pulmonary disease, etc. The following demographic data were 

collected, including gender, age and weight. In addition, the operation time, heart rate, systolic blood 

pressure, diastolic blood pressure, mean arterial pressure, respiratory parameters (peak airway 

pressure, high altitude airway pressure, mean airway pressure, end tidal carbon dioxide and 

respiratory rate) were monitored. In addition, the second outcome was the incidence of complications 

associated with PLMA and tracheal intubation on the seventh day after surgery. 

3.2. Detailed procedures 

Before herniorrhaphy, each patient underwent comprehensive physical examinations and 

preanesthetic evaluation by the surgeons and anesthetists in The Second Affiliated Hospital of Fujian 

Medical University. All the patients were given tablet alprazolam (0.2 mg, orally) at bedtime on the 
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previous night of surgery. On the day of surgery, the patients were fasted 6 h for solid food, 4 h for 

milk and 2 h for clear water. During the operation, the patient was placed in supine position, and 100% 

oxygen and sevoflurane (6%–8%) were utilized to induce general an aesthesia. And then, the 

standard monitoring instruments including three-lead electrocardiogram, pulse oximeter, and 

noninvasive blood pressure were connected. The monitoring indicators during operations were as 

follows. (1) non-invasive arterial blood pressure; (2) heart rate; (3) respiratory parameters, including 

peak airway pressure, plateau airway pressure, mean airway pressure, end-tidal CO2, and respiratory 

rate. And when the patients were under anesthesia, the medical engineering device PLMA and ETT 

were inserted by trained anesthesia providers with significant experience and expertise in insertion. 

Less than two insertion attempts were allowed before considering it as failure to insert the device. 

Afterwards, whether the PLMA and ETT devices were placed correctly was confirmed by manual 

ventilation, auscultation, and square wave capnography. And, the adequacy of ventilation was 

assessed based on two criteria: (1) No leakage with an airway pressure of 15 cm H2O, and (2) 

Bilateral chest excursion with a PIP of 20 cm H2O. After the surgery finished, the patients were 

followed up for 7 days to watch for postoperative complications, including nausea and vomiting, 

bucking, pharyngulas, hoarse, and leakage.  

3.3. Statistical analysis 

SPSS software version 16.0 (IBM Corp., Armonk, NY, USA) was utilized to carry out statistical 

analysis. Continuous variables are expressed as mean ± standard deviation, and categorical and 

ordinal variables are expressed as numbers and percentages. The Student's t-test was adopted to 

compare data between PLMA and endotracheal tube groups, and the Pearson’s Chi-square test was 

used to compare postoperative complications between the two groups. P <  0.05 was considered 

statistically significant. 

4. Results 

Sample set 1 of patients in ETT group and PLMA group was used as training sample set. 

Sample set 2 of patients was used as testing sample set. Sample set 1 was divided into five subsets 

according to the severity of complications after operation. For each sub-sample set, 10 sets of 

features are selected, and the radial basis function is used as the kernel function to construct the SVM 

classification model with penalty coefficient C = 100. In this way, a total of 5 × 10 × 10 classification 

models are obtained. Ten sets of feature quantities were included in 10 information collected in 

clinical trials. During the test, the classification results of 10 SVM classification models with 

different features should be synthesized according to the key sample sets and the corresponding 

effects of the test samples. Figure 2, 3 and 4 show the comparison of the classification results of the 

three folds, five folds and ten folds cross validation. From Table 3, 4 and 5, it can be seen that the 

proposed method based on SVM comprehensive classification model and key sample set has better 

classification effect. For 60 test samples, there are 17 misclassifications in Tri-Fold cross-validation, 

12 misclassifications in five-fold cross-validation and 6 misclassification in ten-fold cross-validation. 

Generally speaking, the accuracy rate is higher.  
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Figure 2. Comparison of ETT and PLMA methods in predicting the success rate of 

surgery under support vector machine. 

 

Figure 3. SVM operationflow chart. 
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Figure 4. Comparative analysis of complications between ProSeal LMA and 

Endotracheal tube airway. 

The above results verify the validity of the method in data classification.A total of 60 patients 

undergoing hernia repair under general anesthesia were randomly divided into two groups, PLMA (N 

= 30) and ETT (N = 30), for airway management. Heart rate, systolic pressure, diastolic pressure, 

mean arterial pressure, respiratory parameters (peak airway pressure, high altitude airway pressure, 

mean airway pressure, end-expiratory CO2 and respiratory frequency), and postoperative 

complications associated with PLMA and PLMA were monitored for ETT (nausea and vomiting, 

vomiting, pharyngalgia, hoarseness and leakage), respectively.  

There was no significant difference in systolic blood pressure trend between the two groups. 

Compared with PLMA group, the heart rate of ETT group was higher in the middle period (P < 0.05). 

In addition, the diastolic blood pressure in ETT group increased by 30% from baseline (P < 0.05), 

and the mean arterial pressure in ETT group increased by 24.3% from baseline (P < 0.05). In addition, 

compared with PLMA group, the maximum respiratory parameters such as peak airway pressure, 

platform airway pressure, mean airway pressure, end-expiratory carbon dioxide and respiratory 

frequency in ETT group increased (P < 0.05). Postoperative complications related to ProSeal LMA 

and ETT, such as nausea and vomiting, spasm, pharyngalgia, hoarseness and leakage, were 20.00% 

in PLMA group and 63.33% in ETT group (P < 0.05). For airway management, compared with 

traditional ETT, PLMA is a safe supraglottic airway device, which is suitable for patients undergoing 

hernia surgery. It has the advantages of stable heart rate, respiratory parameters and blood pressure, 

and fewer complications. 

Table 3. Respiratory parameters in group Endotracheal tube. 

Parameter Baseline Maximum 

Peak airway pressure (mmHg) 12.48 ± 1.84 26.31 ± 1.39 

Plateau airway pressure (mmHg) 13.89 ± 1.20 19.88 ± 2.69 

Mean airway pressure (mmHg) 6.21 ± 1.19 8.99 ± 0.67 
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Table 4. Comparative analysis of complications between ProSeal LMA and Endotracheal 

tube airway. 

Group 
               Complications Incidence 

 

 

PONV

* 

Bucking Pharyngalgia 

 

Hoarseness 

 

Leakage 

 

Total 

ProSeal LMA 2 0 2 1 1 6 20.00 % 

Endotracheal tube 

airway 

6 2 4 4 3 19 63.33 % 

Table 5. Multiple cross-validation of the incidence of postoperative complications in 

different surgical methods in training samples. 

 Predicted 

Cross validation   Good Secondary Wrong 

Triple fold  Good 20 6 4 

Secondary 1 10 2 

Wrong 1 3 13 

Five folds  Good 25 3 2 

Secondary 1 11 1 

Wrong 2 3 12 

Ten  

folds  

Good 27 2 1 

Secondary 1 12 0 

Wrong 1 1 15 

4.1. Baseline characteristics of identified patients 

Thirty patients were included in each group. Demographic data of age, sex, weight was 

comparable between the two groups, as shown in Table 1. The majority of patients who required 

herniorrhaphy were males (N = 55), and no significant differences were found between the groups 

with regard to their demographic data. In terms of duration of operation, the time in PLMA group 

was much shorter than it in ETT group (39.69 ± 6.21 versus 98.52 ± 6.53, P < 0.05), as shown in 

Table 1.  

Table 1. Baseline characteristics of identified patients and other parameters. 

 ProSeal-LMA Endotracheal tube 

Age (year) 55.97 ± 3.21 55.92 ± 3.89 

Sex (male/female) 28/2 27/3 

Weight (kg) 68.92 ± 4.59 67.84 ± 5.61 

Table 2. Respiratory parameters in group ProSeal-LMA. 

Parameter Baseline Maximum 

Peak airway pressure (mmHg) 13.22 ± 1.99 19.21 ± 2.31 

Plateau airway pressure (mmHg) 14.23 ± 1.39 17.52 ± 2.68 

Mean airway pressure (mmHg) 6.32 ± 1.20 7.86 ± 0.78 
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4.2. Comparative analysis 

4.2.1. Comparison of heart rate trend during operation in PLMA and ETT groups 

As shown in Figure 1, the heart rate trend during operation was illustrated, PLMA group versus 

ETT group. It could be deduced that the heart rate was comparable in both the groups at the 

beginning and end period, but a considerable fluctuation of heart rate appeared at the intermediate 

stage in both groups, on account of the specific operative procedures.  

 

Figure 1. Schematic diagram of the comprehensive SVM classification model. 

4.2.2. Comparison of systolic and diastolic blood pressure, mean arterial pressure trend during 

operation in PLMA and ETT groups 

It can be put forward that the systolic blood pressure increased by 5% from baseline in ETT 

group. And, on the other hand, the fluctuation range in PLMA group was lower than it in the ETT 

group, which indicated the systolic blood pressure in PLMA group was more stable during the whole 

operation. In addition, according to the data recorded during the operation, the diastolic blood 

pressure trend during operation was illustrated, PLMA group versus ETT group. It could be put 

forward that the diastolic blood pressure increased by 30% from baseline in ETT group. And, on the 

other hand, the fluctuation range in PLMA group was much lower than it in the ETT group, which 

indicated the diastolic blood pressure in PLMA group was more stable during the whole operation. In 

terms of mean arterial pressure trend, according to the data recorded during the operation, the mean 

arterial pressure trend during operation was illustrated, PLMA group versus ETT group. It could be 

put forward that the mean arterial pressure increased by 24.3% from baseline in ETT group. And, on 

the other hand, the fluctuation range in PLMA group was much lower than it in the ETT group, 

which indicated the mean arterial pressure in PLMA group was more stable during the whole 

operation. In a word, the PLMA helped to maintain the stability of blood pressure during the whole 

operation, when compared with ETT device.  

4.2.3. Comparison of respiratory parameters during operation in PLMA and ETT groups  
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The increase rates of peak airway pressure, plateau airway pressure, mean airway pressure, 

end-tidal CO2, and respiratory rate in PLMA group were 19.54 %, 20.31 %, 16.23 %, 19.21 %, and 

42.89 %, respectively (P < 0.001). And the increase rates of peak airway pressure, plateau airway 

pressure, mean airway pressure, end-tidal CO2, and respiratory rate in ETT group were 38.41 %, 

29.87 %, 18.52 %, 29.80 %, and 60.33 %, respectively (P < 0.001). From the data described 

above, it can be deduced that the PLMA device contributed to maintain steady breathing during 

the whole operation.  

4.2.4. Comparison of postoperative complications in PLMA and ETT groups 

The total number of postoperative complications in PLMA group was 6, and the total number of 

postoperative complications in ETT group was 19. And, the incidence rates of complications in 

PLMA group and ETT group were 20.00 % and 63.33 %, respectively (P < 0.05).  

 

Figure 5. Postoperative complications in ETT and PLMA groups. 

5. Discussion 

Generally speaking, umbilical hernia refers to the exit of abdominal wall viscera through 

umbilical cord ring. From an anatomical point of view, the umbilical ring consists of umbilical scar, 

circular ligament and umbilical fascia [22,23]. Normally, the circular ligament passes through the 

upper edge of the umbilical cord ring and attaches to the lower edge [24,25]. However, if it only 

attaches to the upper edge of the ring, then the bottom of the umbilical ring is formed only by the 

umbilical fascia and peritoneum, so it will cause weakness, thus vulnerable to umbilical hernia [26]. 

As mentioned above, umbilical hernia is a common pathology and its incidence is estimated to be 

about 15% of that of abdominal wall hernia repair. In addition, they may become more pronounced 

during crying, tension and defecation, and may lead to prominent cysts and their contents [24]. 

Umbilical hernia is common, but many spontaneously subside within the first five years of life. 

Therefore, some surgeons recommend conservative treatment rather than traditional laparotomy and 

laparoscopic surgery. However, it is also pointed out that umbilical hernia may lead to serious 
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complications, such as incarcerated and incarcerated hernia. Therefore, in clinical practice, for most 

symptomatic and asymptomatic umbilical hernia, timely surgical repair is recommended. 

It is well known that the most basic aspect of hernioplasty is general sensation. Keeping the 

upper respiratory tract unobstructed is essential for the entire surgical operation [27,28]. Currently, 

PLMA and ETT are considered acceptable alternatives to airway management in patients undergoing 

hernioplasty [29,30]. Therefore, it is imperative to choose a more effective treatment method. 

Because of the wide application of support vector machines in clinical medicine, we try to verify the 

superiority of support vector machines in clinical practice and improve the performance of support 

vector machines through experimental methods. 

Moreover, patients' airway management has evolved from traditional ETT to minimally 

invasive LMA [31]. As far as we know, the best ventilation parameters include proper chest 

movement, stable oxygenation and square wave coronary angiography [14,32,33]. Therefore, in 

order to obtain better data and train support vector machine for its future clinical application, we 

conducted these prospective randomized trials in The Second Affiliated Hospital of Fujian Medical 

University. 

A total of 60 patients were enrolled in this study. The demographic data of age, sex and weight 

of the two groups were comparable. Firstly, data were collected by operation. In terms of operation 

time, PLMA group was significantly shorter than ETT group. In addition, it can be inferred that the 

heart rates of the two groups are comparable at the beginning and the end, but due to the specific 

surgical procedures, the heart rates of the two groups fluctuate considerably in the middle stage. 

According to the data, systolic blood pressure in PLMA group was more stable during the whole 

operation and diastolic blood pressure was more stable during the whole operation. From the trend of 

mean arterial pressure, the mean arterial pressure in PLMA group was more stable during the whole 

operation. In conclusion, compared with ETT devices, PLMA helps maintain blood pressure stability 

throughout the operation. 

After collecting reliable data, according to the method of index classification weight, the data 

are classified and feature extraction is carried out. The unascertained measure evaluation model 

satisfies the "normality" and "additivity", so the evaluation result is credible. In addition, the 

unascertained measure model pays attention to the "orderliness" of the evaluation space, gives a 

reasonable confidence, and trains and tests the subsequent SVM. Trial and evaluation provide 

reliable data. Compared with the traditional SVM method, the classification accuracy is increased 

and the number of missing classes is greatly reduced, which improves the practicability of the SVM 

method in stability assessment. As shown in Table 5, 6, 7 and Figure 4. 

6. Conclusion 

We conclude that the advantages and disadvantages of SVM in airway management and other 

clinical applications of hernioplasty under general anesthesia with PLMA and ETT are acceptable. 

The results of this study prove the superiority and practicability of SVM in data classification. In this 

experiment, PLMA is superior to ETT in terms of more stable heart rate, respiratory parameters, 

blood pressure and fewer complications. 
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