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Abstract
BACKGROUND
[bookmark: OLE_LINK457][bookmark: OLE_LINK458]Inguinal hernia is a common clinical manifestation in children with a low self-healing rate. 

AIM
To determine the effect of laparoscopic surgery on indirect inguinal hernia and the risk factors for postoperative recurrence and to provide a reference for the clinical treatment and prevention of recurrence.

METHODS
[bookmark: OLE_LINK459][bookmark: OLE_LINK460]We selected 360 children who underwent laparoscopic high ligation in our hospital as the laparoscopic group and 120 patients treated for inguinal hernia with conventional surgery as the control group. The operation time, blood loss, incision length, hospitalization time, total hospitalization cost and surgical complications were compared between the two groups. According to telephone follow-up or return visits, the children who had recurrence within 2 years after the operation in the laparoscopic group were analyzed, and the laparoscopic high ligation hernia sac level was analyzed by the logistic multifactor method. Ligation was used to treat recurrence in children with inguinal hernia.

RESULTS
The operation time, blood loss, length of incision, and length of hospital stay in the laparoscopic group were lower than those in the control group (P < 0.05). The total hospitalization cost in the laparoscopic group was higher than that in the control group (P < 0.05). The operative complication rate was 1.67% lower than that in the control group (12.50%) (P < 0.05). In 360 children with laparoscopic high ligation of the hernia sac, 14 patients had recurrence within 2 years after surgery. After analysis, 14 cases in the recurrence group did not recur. The preoperative incarceration rate, inner ring diameter, ligature use and age difference were statistically significant (P < 0.05). According to logistic regression multivariate analysis, an inner ring diameter ≥ 1.0 cm, the use of an absorbable ligature line and age > 3 years increased the risk of postoperative recurrence in children with inguinal hernia after laparoscopic high ligation of the hernia sac (P < 0.05). 

CONCLUSION
[bookmark: OLE_LINK461][bookmark: OLE_LINK462]Laparoscopic surgery for indirect inguinal hernia in children has the advantages of low trauma and a rapid postoperative recovery. An inner ring diameter ≥ 1.0 cm, the use of absorbable ligature, and age > 3 years may increase the risk of recurrence after laparoscopic high ligation of the hernia sac.
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[bookmark: OLE_LINK481][bookmark: OLE_LINK482]Core Tip: At present, surgical treatment is the main treatment method for inguinal hernia in children. The traditional open surgical incision is large, and it is very easy to damage the nerves in the inguinal area in children. The high-risk factors that cause recurrence after laparoscopic surgery for inguinal hernia have been analyzed, and early prevention and treatment to improve the prognosis of children has been deemed significantly important. In this study, we analyzed the effect of laparoscopic surgery on indirect inguinal hernia and the risk factors.


INTRODUCTION
Inguinal hernia is a common clinical manifestation in children with a low self-healing rate. It is mainly caused by congenital unclosed peritoneal sheath-like processes. Some children may have inguinal hernia incarceration causing small intestinal obstruction. As the disease progresses, it will cause small intestinal obstruction, seriously affecting the physical and mental health and safety of children[1,2].
At present, surgical treatment is the main treatment method for inguinal hernia in children. The traditional open surgical incision is large, and it is very easy to damage the nerves in the inguinal area in children[3]. Postoperative incision infection is prone to cause recurrence. In recent years, laparoscopy has been widely used in clinical practice with small incisions, slight trauma, few complications, etc., but studies have shown that there is still a certain recurrence rate after laparoscopic surgery. Therefore, the high-risk factors that cause recurrence after laparoscopic surgery for inguinal hernia have been analyzed, and early prevention and treatment to improve the prognosis of children has been deemed significantly important[4].
This study analyzed the effect of laparoscopic surgery on inguinal indirect hernia and the risk factors for postoperative recurrence to provide guidance and a basis for clinical practice.

MATERIALS AND METHODS
A total of 360 children with previous laparoscopic hernia sac ligation in our hospital were selected as the laparoscopic group, and 120 children with indirect inguinal hernia treated with traditional surgery were selected as the control group. The selection period in this study was from January 2014 to May 2017. Inclusion criteria: (1) the diagnostic criteria of indirect inguinal hernia in children referred to the standard in Fu-Tang Zhu's "Practical Pediatrics"; (2) all children received surgical treatment in our hospital from January 2014 to May 2017, and the postoperative data were complete; and (3) this study obtained approval from the medical ethics committee before consulting the patient data. Exclusion criteria: (1) intestinal tumors; (2) intestinal obstruction, abdominal infection, intestinal perforation, etc.; (3) congenital megacolon, etc.; (4) severe liver and kidney function diseases; and (5) chromosomal genetic diseases.
The laparoscopic group consisted of 341 males and 19 females, aged 1 to 13 years, with an average age of 3.39 ± years. The distribution of the affected side was as follows: 152 cases on the left side, 133 cases on the right side, and 75 cases on both sides. The control group consisted of 110 males and 10 females, aged 1 to 13 years, with an average age of 3.58 ± years. The distribution on the affected side was as follows: 52 cases on the left side, 46 cases on the right side, and 22 cases on both sides. There was no statistically significant difference in age, sex, or distribution on the affected side between the two groups (P > 0.05).

Surgical procedure
Control group: Traditional surgical treatment was performed. A 20-25 mm incision was made at the midpoint of the inguinal ligament on the upper side of the affected groin parallel to the inguinal ligament. The lower peritoneal edge was searched for the hernia ring. A high-position double-pouch suture was used to complete the ligation. After the operation, suturing was performed, the patient received bed rest for 12 h after the operation, diet and water were restored within 3-5 h, and routine anti-inflammatory and other conventional measures were given after the operation.
Laparoscopy group: After satisfactory general anesthesia, continuous epidural anesthesia was performed; 5 mm and 3 mm incisions were made in the umbilicus and the outer edge of the rectus abdominis, respectively, and a 5 mm trocar was implanted after the establishment of an artificial pneumoperitoneum with carbon dioxide. Laparoscopic instruments were placed, and hernia needles were used. Nylon thread was inserted vertically from the projection of the inner surface of the inner ring, and the needle was inserted at the laparoscopic retroperitoneal origin of the needle. The needle was drawn around the half-circle of the inner ring, and the nylon thread was cut, tightened and knotted twice. After the operation was completed, suturing was performed, the patient was bedridden for 12 h after the operation, and diet and water were restored within 3-5 h. Conventional anti-inflammatory and other conventional measures were given after the operation.

Statistical analysis
SPSS 21.0 software was used for statistical analysis. The indices of age, operation time, bleeding volume, incision length, and hospitalization time in the two groups were expressed as mean ± SD. The comparison between groups was made with two-sample independent t tests; the comparison of count data was made with the χ2 test; and logistic regression analysis was used for factor analysis. P < 0.05 was considered statistically significant.

RESULTS
[bookmark: OLE_LINK463][bookmark: OLE_LINK464]Comparison of procedure-related parameters between the laparoscopic and control groups
Patients in the laparoscopic group had a lower operative time, less bleeding, a smaller incision length, and a shorter length of hospital stay than those in the control group (P < 0.05). The total cost of hospitalization was higher in the laparoscopic group than in the control group (P < 0.05) (Table 1).

Comparison of surgical complication rates between the laparoscopic and control groups
The rate of surgical complications in the laparoscopic group was 1.67% lower than the rate of 12.50% in the control group (P < 0.05, Table 2).
After analyzing the follow-up records, 14 of 360 children with laparoscopic high ligation of the hernia sac had recurrence within 2 years after surgery. Statistically significant differences were found in the incidence of preoperative incarcerations, diameter of the internal ring orifice, use of ligature threads, and age between children in the recurrence and non-recurrence groups (P < 0.05, Table 3).
According to logistic regression multifactorial analysis, an internal ring orifice diameter ≥ 1.0 cm, the use of absorbable ligatures, and age ≥ 3 years increased the risk of postoperative recurrence in children with inguinal hernia after laparoscopic high ligation of the hernia sac (P < 0.05, Table 4).

DISCUSSION
Inguinal hernia is the most common clinical type of extra-abdominal hernia and is characterized by protrusion of the contents of the abdominal cavity outward through a weakness in the abdominal wall, resulting in the need for surgery. The incidence of inguinal hernia has been increasing in recent years due to the inability to heal on its own after formation. The main treatment is surgery, with a reported 0.3%-3% chance of inguinal hernia incarceration or strangulation, and the mortality rate in patients undergoing emergency surgery for incarceration or strangulation exceeds 5%[5]. In humans, inguinal stasis occurs in a triangular area on either side of the anterolateral lower abdomen, an area that is susceptible to increased intra-abdominal pressure. This area also contains blood vessels and nerves traveling from the abdomen to the lower extremities, so thinning of this region can occur in a variety of congenital or postnatal factors. This leads to the occurrence of inguinal hernia[6,7]. It is currently clinically believed that the disease occurs due to the following factors: First, due to the congenital failure of syrinx closure; second, due to transient intra-abdominal pressure changes; and third, the triggering of abnormal collagen metabolism or changes in the composition of tissues in the inguinal region, leading to a weak abdominal wall[8,9].
Surgery is a significant clinical treatment for inguinal hernias, and traditional open surgery requires, on the one hand, removal of the external oblique tendon membrane during the procedure. Incision during the process of separating the hernia sac can lead to damage to structures such as blood vessels and nerves in the spermatic cord and, in severe cases, can also lead to complete torsion. On the other hand, this procedure may not allow for exploration of the contralateral side due to certain limitations of the procedure[10]. Regardless of the presence of an occult hernia, inguinal hernia is easy to misdiagnose[11,12]; in addition, open surgery causes greater trauma in children and slows the postoperative recovery. The loss of important structures within the spermatic cord in children will affect their growth and development, and the number of postoperative complications increases significantly[13]. In recent years, the wide application of laparoscopic surgery in the clinic has demonstrated significant advantages. On the one hand, the magnification effect of laparoscopy can be observed in children with inguinal hernia. The clear visualization of the spermatic cord, vas deferens and other structures reduces the chance of injury; additionally, the incision is small, the scar is aesthetically pleasing, and the recovery after surgery in children is fast[14]. On the other hand, laparoscopic surgery does not cause loss of tissue in the inguinal region during high hernia sac ligation, and there is no need to separate the spermatic cord. The procedure can also be performed without opening the testicular muscle, effectively reducing surgical complications[15]. In addition, the procedure allows for exploration of the contralateral inguinal region, which can be performed simultaneously in children with an occult hernia. Performing ligation reduces the chance of reoperation and reduces pain in children[16].
Although laparoscopy has obvious advantages in the treatment of inguinal hernias, there is still a certain chance of recurrence, which requires reoperation in children. This increases the financial burden and trauma to children and can lead to serious medical complications; thus, it is important to actively explore the causes of postoperative recurrence in children[17]. Risk factors are important for the treatment and clinical prevention of postoperative recurrence. This study analyzed a variety of factors and found that older age was a high-risk factor for postoperative recurrence, mainly in the groin in children with a younger age. The musculature of this area is weak, and the hernia sac ligation process does not result in greater tension; however, the musculature develops with age, becoming robust and therefore prone to greater resistance during the ligation process and thus making it highly likely that the hernia sac will not be tightened, leading to recurrence[18]. The large diameter of the inner ring is also an important factor in recurrence, as the inner ring is weaker than the superficial muscles and fascia. A significant increase in abdominal pressure can lead to excessive pressure from the ligature line and the sliding release of the tightly ligated sac, causing recurrence[19]. A review of four surgical approaches in the treatment of pediatric hernias found that laparoscopic high ligation alone was not reliable, and by lowering the ligation in the laparoscopic approach, suturing of the pelvic girdle and inferior arch to narrow the internal ring was more reliable, suggesting that the clinical practice of high ligation of the hernia sac in children with a large internal ring is more effective. Laparoscopic repair should be performed at the time of ligation to reduce the recurrence rate[20]. In addition, this study also found that the type of ligature was an important factor in postoperative recurrence, and the commonly used suture is usually completely absorbed in 56-70 d, maintains three quarters of the tensile strength for two weeks and loses 95% of the tensile strength in January; however, by this time, the hernia will have been absorbed. Incomplete occlusion can lead to recurrence, and the application of absorbable sutures produces mild irritation of surrounding tissues and less scar tissue formation. Scar tissue is important for deterring recurrence, hence the use of absorbable sutures in relatively more children with recurrence[21].	Comment by jrw: Please clarify.
This study showed that the operative time, massive bleeding, incision length, and length of hospital stay were lower in the laparoscopic group than in the control group, but the total cost of hospitalization was higher in the laparoscopic group than in the control group, suggesting that the use of laparoscopic surgery for pediatric inguinal hernia can shorten the operative time and speed up postoperative recovery, but that overall surgical costs are elevated. The rate of surgical complications in the laparoscopic group was 1.67% lower than the rate of 12.50% in the control group, indicating that treatment with laparoscopic surgery for pediatric inguinal hernias can reduce postoperative complications. An analysis of postoperative recurrence in children found that the incidence of preoperative incarceration, an internal ring orifice diameter ≥ 1.0 cm, the use of nonabsorbable ligature threads and age > 3 years were significantly important factors influencing postoperative recurrence. According to logistic regression multifactorial analysis, an internal ring diameter ≥ 1.0 cm, the use of absorbable ligatures, and age > 3 years were important factors for postoperative recurrence. Age increases the risk of postoperative recurrence in children with inguinal hernia after laparoscopic high ligation of the hernia sac. The strengths of this study are that it confirms the advantages of laparoscopic surgery for inguinal hernia in children, analyzes the risk factors for postoperative recurrence and proposes preventive measures. However, the present study had a short follow-up time and a limited number of enrolled patients, so an expanded sample size and a long-term follow-up are needed for in-depth demonstration of the conclusions.

CONCLUSION
[bookmark: OLE_LINK465][bookmark: OLE_LINK466]In summary, laparoscopic surgery for inguinal hernia in children has the advantages of low trauma, rapid postoperative recovery, and low cost. The use of absorbable ligatures, an internal ring diameter ≥ 1.0 cm and age ≥ 3 years may increase the risk of recurrence after laparoscopic high ligation of the hernia sac.
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Research background
Inguinal hernia is a common clinical manifestation in children.

Research motivation
[bookmark: OLE_LINK467][bookmark: OLE_LINK468]To assess the rationality of laparoscopic treatment of inguinal hernia.

Research objectives
To determine the effect of laparoscopic surgery on indirect inguinal hernia and the risk factors for postoperative recurrence.

Research methods
We selected 360 children who underwent laparoscopic high ligation in our hospital as the laparoscopic group and 120 patients treated for inguinal hernia with conventional surgery as the control group.

Research results
[bookmark: OLE_LINK469][bookmark: OLE_LINK470]The rate of surgical complications in the laparoscopic group was 1.67% lower than the rate of 12.50% in the control group (P < 0.05). 14 of 360 children with laparoscopic high ligation of the hernia sac had recurrence within 2 years after surgery. 

Research conclusions
Laparoscopic surgery for indirect inguinal hernia in children has the advantages of low trauma and a rapid postoperative recovery.

Research perspectives
[bookmark: OLE_LINK471][bookmark: OLE_LINK472]Minimally invasive surgery benefits more patients.
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Table 1 Comparison of operative-related indices between the laparoscopic group and the control group (mean ± SD)
	Group
	n (%)
	Duration of surgery (min)
	Blood loss (mL)
	Cut length (cm)
	Hospital stay (d)
	Total hospital expenses ($)

	Laparoscopic group
	360
	28.5 ± 5.9
	3.8 ± 1.0
	0.69 ± 0.16
	3.5 ± 1.0
	6695.2 ± 1058.4

	Control group
	120
	35.0 ± 8.3
	10.5 ± 3.0
	2.30 ± 0.54
	4.8 ± 1.2
	5501.6 ± 884.2

	t value
	
	 -9.372
	 -36.749
	 -50.405
	 -11.708
	 11.125

	P value
	
	 0.000
	 0.000
	 0.000
	 0.000
	 0.000




Table 2 Comparison of operative complications between the laparoscopic group and the control group
	Group
	n (%)
	Scrotal hematoma
	Incision infection
	Hydrocele
	(%) complications

	Laparoscopic group
	360
	5
	0
	1
	6 (1.67)

	Control group
	120
	11
	2
	2
	15 (12.5)

	χ2 value
	
	
	
	
	 25.247

	P value
	
	
	
	
	 0.000




Table 3 Single-factor analysis of postoperative recurrence of indirect inguinal hernia due to laparoscopic high ligation of the hernia sac
	Factors
	Recurrence (n = 14)
	(n = 346)
	χ2 value
	P value

	Age (yr)
	
	
	4.284
	0.038

	≤ 3 yr
	8 (57.14)
	277 (80.06)
	
	

	> 3 yr
	6 (42.86)
	69 (19.94)
	
	

	Sex
	
	
	2.961
	0.085

	Male
	12 (85.71)
	331 (95.66)
	
	

	Female
	2 (14.29)
	15 (4.34)
	
	

	Obesity
	
	
	0.472
	0.492

	Yes
	3 (21.43)
	51 (14.74)
	
	

	No
	11 (78.57)
	295 (85.26)
	
	

	Preoperative incarceration
	
	
	4.756
	0.029

	Yes
	6 (42.86)
	66 (19.08)
	
	

	No
	8 (57.14)
	280 (80.92)
	
	

	Hernia sac
	
	
	0.696
	0.706

	Left
	6 (42.86)
	146 (42.2)
	
	

	Right
	4 (28.57)
	129 (37.28)
	
	

	Bilateral
	4 (28.57)
	71 (20.52)
	
	

	Diameter of inner ring (cm)
	
	
	4.594
	0.032

	cm < 1.0
	8 (57.14)
	279 (80.64)
	
	

	cm ≥ 1.0
	6 (42.86)
	67 (19.36)
	
	

	Ligation
	
	
	5.875
	0.015

	Absorbable
	9 (64.29)
	114 (32.95)
	
	

	Nonabsorbable
	5 (35.71)
	232 (67.05)
	
	




Table 4 Results of logistic regression analysis
	Parameters
	
	SE
	Walds
	P value
	OR
	95%CI

	Age
	0.664
	0.261
	6.472
	0.008
	1.943
	1.165
	3.240

	Diameter of inner ring
	0.397
	0.143
	7.707
	0.000
	1.487
	1.124
	1.969

	Ligation
	0.556
	0.231
	5.793
	0.018
	1.744
	1.109
	2.742

	Preoperative incarceration
	1.440
	0.841
	2.932
	0.163
	4.221
	0.812
	21.941


[bookmark: OLE_LINK384][bookmark: OLE_LINK385][bookmark: OLE_LINK386][bookmark: OLE_LINK387]SE: Standard error; OR: Odds ratio.


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]




[image: C:\Users\18810513029\Desktop\logo.png]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: C:\Users\18810513029\Desktop\二维码.png]










© 2021 Baishideng Publishing Group Inc. All rights reserved.
[bookmark: _GoBack]
image1.png
9

JSaishideng®




image2.png





 


1


 


/ 


1


 


 


Name of Journal: 


World Journal of Clinical Cases


 


Manuscript NO: 


60766


 


Manuscript Type: 


ORIGINAL ARTICLE


 


 


Retrospective Study


 


Multifactor study of efficacy and recurrence in laparoscopic


 


surgery for inguinal 


hernia


 


 


Chen


 


WL


 


et al


. 


L


aparoscopic surgery for inguinal hernia


 


 


Wei


-


Long Chen, Qing


-


Qiang Deng, Wei Xu, Ming Luo


 


 


Wei


-


Long Chen, Qing


-


Qiang Deng, Wei Xu, Ming Luo, 


Department of Pediatric 


Surgery, Jiangxi Children's Hospital, Nanchan


g 330003, Jiangxi Province, China


 


 


Author contributions: 


C


hen


 


WL design


ed


 


the study; 


D


eng


 


QQ drafted the work and 


collected the data; 


X


u


 


W and 


L


uo


 


M analy


z


ed and interpreted 


the 


data and wrote the 


article.


 


 


Corresponding author: Ming Luo, MHSc


, Attending Doctor, 


Department of Pediatric 


Surgery, Jiangxi Children's Hospital, No. 122 Yangming Road, Donghu District, 


Nanchang 330003, Jiangxi Province, China. luoming113@126.com


 


 


Received: 


December 24, 2020


 


Revised: 


January 28, 2021


 


Accepted: 


March 5,


 


2021


 


Published online: 


May 26, 2021


 




  1   /  1     Name of Journal:  World Journal of Clinical Cases   Manuscript NO:  60766   Manuscript Type:  ORIGINAL ARTICLE     Retrospective Study   Multifactor study of efficacy and recurrence in laparoscopic   surgery for inguinal  hernia     Chen   WL   et al .  L aparoscopic surgery for inguinal hernia     Wei - Long Chen, Qing - Qiang Deng, Wei Xu, Ming Luo     Wei - Long Chen, Qing - Qiang Deng, Wei Xu, Ming Luo,  Department of Pediatric  Surgery, Jiangxi Children's Hospital, Nanchan g 330003, Jiangxi Province, China     Author contributions:  C hen   WL design ed   the study;  D eng   QQ drafted the work and  collected the data;  X u   W and  L uo   M analy z ed and interpreted  the  data and wrote the  article.     Corresponding author: Ming Luo, MHSc , Attending Doctor,  Department of Pediatric  Surgery, Jiangxi Children's Hospital, No. 122 Yangming Road, Donghu District,  Nanchang 330003, Jiangxi Province, China. luoming113@126.com     Received:  December 24, 2020   Revised:  January 28, 2021   Accepted:  March 5,   2021   Published online:  May 26, 2021  

