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Application of single port laparoscopic umbilical fold
reinforcement surgery in the treatment of pediatric giant
inguinal hernia
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[ABSTRACT] @bjective: To summarize the experience of transumbilical single port laparoscopic
surgery in the treatment of infantile indirect inguinal hernia. Metheds: A total of 435 cases of chil—
dren's indirect inguinal hernia were retrospectively analyzed who were treated in the Department of
Pediatric Surgery of Qilu Hospital(Qingdao) from June 2017 to June 2020, including 402 males and 33
females, with an average age of (4.2 +1.9) years. 118 cases were diagnosed as left indirect inguinal
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Application of abdominal wall stapler during pediatric laparoscopy
Liu Chao', Yan Dong?, Li Xiang', Sun Hao', Zhang Lei'
" Department of Pediatric Surgery, Qilu Hospital , Shandong University » Qingdao 266035 , China;
2Department of Anesthesia s Qilu Hospital , Shandong University , Qingdao 266035, China
Corresponding author ; Zhang Lei, Email; leizhangg(@163. com

[Abstract] Objective To explore the feasibility and safety of abdominal wall stapler during
pediatric laparoscopy. Methods From June 2016 to June 2019, a total of 827 children, 645 boys and
182 girls, underwent abdominal wall stapler assisted laparoscopy. There were inguinal oblique hernia
[43.77%(362/827) ] with an age of (1.9 1.7) years, hydrocele [ 24. 91%(206/827)] with an age of
(2.8% 1. 5) years, cryptorchidism [8. 22% (68/827)] with an age of (1.3 £ 0. 9) years, acute
appendicitis [ 14. 39%(119/827) ] with an age of (4.9+2.2) years, ovarian mass [ 3. 39% (28/827) ]
with an age of (6.9%2.6) years and varicocele [ 5. 32% (44/827) ] with an age of (9.2 % 1.3) years.
Results Transumbilical laparoscopy was performed with an assistance of abdominal wall stapler with
the functions of puncture and grasping. In one case of cryptorchidism, open operation was performed
for an injury of external iliac artery by an electrocoagulation hook. There were spermatic artery
hemorrhage during varicocelectomy (n = 1) and extraperitoneal hematoma caused by puncture in
inguinal oblique hernia (n=2). Other operations were with out complicootions. The average operative
duration was (5.9 % 1. 3) min for unilateral inguinal oblique hernia and hydrocele, (36.4 =8, 2) min
for unilateral cryptorchidism, (34. 2 £ 6. 1) min for acute appendicitis and (51. 8 £ 12. 1) min for
ovarian mass and (21. 8 £3. 9) min for unilateral varicocele. The postoperative follow-up period was 6
to 36 months. Two cases had a reaction of suture and knot at the lower abdominal puncture point of
inguinal hernia. No other complications were correlated with using an abdominal wall stapler.
Conclusions The complications of abdominal wall stapler are mild and controllable. With concealed
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Reasons and prevention strategies for recurrence of inguinal
hernia in children after single-port laparoscopic percutaneous
extraperitoneal closure

Dong Yan', Chao Liu’*, Xiang Li’, Lei Zhang’

'Department of Anesthesiology, Qilu Hospital of Shandong University, Qingdao, China; ‘Department of Pediatric Surgery, Qilu Hospital of
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Qingdao 266035, China. Email: 1c028577@qlyyqd.com.

Background: Postoperative recurrence of inguinal hernia in children is one of the most troublesome
complications for surgeons, despite its low incidence rate. The aim of this study is to analyze the reasons for
recurrence of inguinal hernia in children after single-port laparoscopic percutaneous extraperitoneal closure
(SLPEC) and propose targeted prevention strategies.

Methods: A single-center, retrospective study was performed in children who were diagnosed with
recurrent inguinal hernia and underwent laparoscopy between June 2016 and June 2023. Data collected
included patient demographics, operative parameters and postoperative complications. The main outcomes
of interest were to describe the reasons for recurrence of inguinal hernia in children after SLPEC and
propose strategies to prevent postoperative recurrence.

Results: There were 21 males and 5 females, aged between 1 and 13 years old, with the recurrence
occurred in 11 cases on the left side and 15 cases on the right, with a recurrence time of 20 days to 6 years
after surgery. All patients were diagnosed with recurrent inguinal hernia after SLPEC and treated with
laparoscopy again. The clinical manifestations of recurrence include 8 cases of inguinal hernia and 18 cases of
hydrocele (hydrocele of the canal of Nuck). The reasons for postoperative recurrence include 7 cases of loose
sutures, 17 cases of incomplete peritoneal ligation, 1 case of low ligation position and 1 case of expanded
and weakened internal inguinal ring. Eighteen patients were treated with SLPEC again, and 8 patients were
treated with SLPEC and additional medial umbilical flap reinforcement. All patients were followed up for 1
to 3 years after the second surgery and did not experience recurrence.

Conclusions: The recurrence rate of pediatric indirect inguinal hernia treated with SLPEC is low, but
most of the recurrence reasons are avoidable. Improving surgical techniques and proficiency can reduce the

postoperative recurrence rate of inguinal hernia treated with SLPEC.

Keywords: Inguinal hernia; children; recurrence; single-port laparoscopic percutaneous extraperitoneal closure

(SLPEC)
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Single port laparoscopic umbilical
fold reinforcement surgery reduces
the postoperative recurrence rate
of pediatric giant inguinal hernia

Chao Liu%, DongYan2*, Xiang Li%, Qi Zhou' & Lei Zhang*

This is a retrospective clinical study that summarizes the clinical experience of single-port laparoscopic
medial umbilical fold reinforcement surgery (SPLMUFRS) for pediatric giant inguinal hernia with the
internal ring diameter greater than 1.5 centimeters. 147 children with inguinal hernia admitted to the
Department of Pediatric Surgery, Qilu Hospital of Shandong University (Qingdao) from July 2019 to
June 2023 were included in this study, including 124 males and 23 females. All patients were divided
into Group A (n=86) and Group B (n=61) based on the last digit of their hospitalization number,

with odd numbers included in Group A and even in Group B. Both groups underwent single-port
laparoscopy, but the surgical methods were different. The primary outcome was the postoperative
recurrence rate, and secondary outcomes were the percentage of metachronous indirect inguinal
hernia (MCIH), surgical time, and pain score at hernia needle puncture site. The average age of Group
A was 61.5+23.8 (13-148) months, and the average weight was 22 (18-27) Kg. The average age of
Group B was 57.7 £27.2 (17-159) months, and the average weight was 22 (19-27) Kg. There was no
statistically significant difference in age and weight between the two groups. During the laparoscopy, a
total of 147 unclosed internal rings were found that had a diameter greater than 1.5 cm (86 in Group A
and 61 in Group B), and they were treated with SPLMUFRS after single-port laparoscopic percutaneous
extraperitoneal closure (SPLPEC), with Group A underwent V-shaped fixation method and Group B
underwent U-shaped fixation method. The average surgical time for Group A was 11.8 +1.9 (9-16)
minutes, while Group B was 13.8 2.6 (9-20) minutes, and the difference in surgical time between

the two groups was statistically significant (P<0.001). All patients underwent surgery smoothly. All
patients were followed up for 1-3 years after surgery, and no patients experienced postoperative
recurrence. Several patients experienced short-term pain at the puncture site or temporary hydrocele,
which improved significantly after conservative observation. Although there are differences in the
surgical methods and surgical time between the two types of SPLMUFRS, they are safe and reliable for
pediatric giant inguinal hernia with the internal ring diameter greater than 1.5 cm, and can reduce the
postoperative recurrence rate.

Keywords Single-port laparoscopic, Medial umbilical fold, Inguinal hernia, Pediatric

High ligation of the hernia sac is currently the main method for the treatment of pediatric inguinal hernia,
with the goal of ligating the internal ring at a high position. The most commonly used surgical methods include
open surgery, laparoscopic interrupted suture of the internal ring, laparoscopic hernia sac disconnection and
peritoneal closure, laparoscopic percutaneous extraperitoneal single-port closure (SPLPEC), etc!>. Compared
with open surgery, laparoscopy has unique advantages in most cases of pediatric inguinal hernia. Firstly, the
identification of the spermatic cord is clearer, and the incidence of intraoperative damage to the spermatic
cord is lower®. Secondly, laparoscopic surgery does not require opening the inguinal canal, resulting in less
surgical trauma. Thirdly, both internal rings can be explored simultaneously to discover small hidden hernia”*.
Therefore, laparoscopic surgery is gradually being chosen by more and more surgeons and patients’.

The postoperative recurrence rate of pediatric inguinal hernia is about 0.3-6.3%!%-12. The reasons for
postoperative recurrence include the surgeon’s lack of experience in laparoscopic surgery, intraoperative

1Department of Pediatric Surgery, Qilu Hospital of Shandong University, Qingdao 266035, China. 2Department
of Anesthesia, Qilu Hospital of Shandong University, 758 Hefei Road, Shibei District, Qingdao 266035, Shandong
Province, China. *Yemail: yandongxiaojie@163.com

Scientific Reports|  (2025) 15:28507 | https://doi.org/10.1038/s41598-025-14321-4 nature portfolio
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