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Abstract 

INTRODUCTION: Laparoscopic repairs for pediatric inguinal hernia have gained gradual acceptance 
in the past. The objective of this study was to evaluate the clinical efficacy and significance of single-
site laparoscopic percutaneous extraperitoneal closure of the internal ring using an epidural needle 
for children with inguinal hernia.

MATERIALS AND METHODS: We retrospectively analyzed clinical data of 529 children with inguinal 
hernia who underwent single-site laparoscopic percutaneous extraperitoneal closure of the internal 
ring using an epidural needle at our hospital from January 2019 to August 2024.

RESULTS: All micro-laparoscopic surgeries were successfully performed in the 529 patients, among 
them, a contralateral patent processus vaginalis was present in 208 patients with unilateral pathology 
and thus simultaneously repaired; a total of 737 cases of inguinal hernia were repaired. The average 
operating time was 13.42 ± 4.42 min for unilateral hernioplasty and 19.20 ± 2.49 min for bilateral 
hernioplasty. Only one male patient experienced a recurrence that required reoperation. In terms of 
postoperative complications, there were no surgical site infections, testicular atrophy, or abdominal 
adhesions. The mean follow-up time was 14.12 ± 3.45 months. All the patients had a small operative 
scar, which was minimally visible.

CONCLUSION: Single-port laparoscopic surgery using an epidural needle for children is a technically 
straightforward and reliable approach for treating pediatric inguinal hernias, characterized by high 
applicability, minimal postoperative complications, reduced recurrence risk, rapid convalescence, 
and superior aesthetic outcomes.
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Introduction

Inguinal hernia is one of the most prevalent 
complications in pediatric surgery, with 

an incidence range of 0.8%–4.4%.[1] Due to 
the risk of organ incarceration and necrosis, 
surgery is usually recommended once 
an inguinal hernia is diagnosed. With its 
technical advantages, laparoscopic surgery 
has gradually become the preferred surgical 

method for surgeons. Several benefits 
have been reported for the laparoscopic 
repair in children, including reduced tissue 
trauma, comparable recurrence rates, and 
faster recovery times, compared to the 
traditional open method.[2,3] To optimize 
cosmetic outcomes and simplify the 
procedure, some surgeons have attempted 
to enlarge the umbilical port and have 
solely utilized an assistant forceps for the 
operation.[4,5] However, this increases the 
trauma and exacerbates the postoperative 
discomfort, while the proximity of the 

Access this article online

Quick Response Code:

Website:
www.herniasurgeryjournal.org

DOI:
10.4103/ijawhs.ijawhs_88_25

© 2025 International Journal of Abdominal Wall and Hernia Surgery | Published by Wolters Kluwer - Medknow on behalf of Higher Education Press

mailto:jinlong@jlu.edu.cn
mailto:290089123@qq.com
mailto:290089123@qq.com
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
WKHLRPMedknow_reprints@wolterskluwer.com


International Journal of Abdominal Wall and Hernia Surgery - Volume 8, Issue 4, October-December 2025	 255

Wang, et al.: Single-incision laparoscopic for pediatric inguinal hernias using an epidural needle

auxiliary forceps to the laparoscope complicates the 
surgery. Some physicians create specialized devices for 
surgical procedures; however, these devices frequently 
experience limited acceptance in resource-constrained 
environments.[6-8] This associated steep learning curve 
also increases the risk of injury and recurrence during the 
early stages of a surgeon’s experience. To reduce these 
limitations, we have refined and condensed the single-
port laparoscopic inguinal hernia repair technique, 
drawing upon prior surgical research and extensive 
clinical experience. This technique necessitates only 
standard epidural puncture needles and is executed 
through a two-step puncture and ligation process. The 
objective of this study is to evaluate the clinical utility, 
feasibility, and safety of this approach.

Materials and Methods

Study design, setting, and participants
A retrospective analysis of the inguinal hernia was 
conducted from January 2019 to August 2024 at the 
Second Affiliated Hospital of Jilin University. Around 529 
patients, aged 6 months to 16 years who were diagnosed 
with inguinal hernia through clinical, physical, and 
imaging examinations, were included. Postoperative 
recurrence, giant hernia, and incarcerated hernia were 
excluded. Relevant surgical data were collected and 
analyzed [Table 1]. The study protocol was approved by 
the Ethics and Safety Committee of our hospital.

Statistical analysis used
The statistical data were analyzed by IBM Statistical 
Package for the Social Sciences Statistics 22, which was 
developed by International Business Machines Corp., 
Armonk, New York, USA. Categorical variables were 
described using counts and percentages. Continuous 
variables were expressed as median and standard 
deviation (x ± S).

Surgical procedure
Under general anesthesia, the patient was placed in 
the supine position, and a 5 mm incision was made 

at the umbilicus. A 5 mm port was inserted into the 
incision [Figure 1] and a 30-degree laparoscope was 
utilized to explore the closure of the vaginalis process 
[Figure 2] after achieving pneumoperitoneum. A 
common 22-gauge syringe needle was used to puncture 
the site superior to the internal inguinal ring. After 
puncturing, the needle was removed. The suture was 
folded in the middle and threaded through an epidural 
needle [Figure 3], which was then passed through the 
subcutaneous tissue and muscle layers and finally 
into the outer abdominal space. The peritoneum was 
perforated by circumventing the inner half of the inner 
ring opening close to the peritoneum, during which 
the vas deferens and spermatic vessels were protected. 
For patients with peritoneal adhesions, normal saline 
can be injected through an epidural needle to facilitate 
separation. Ligature line A was introduced, and the 
epidural needle was removed to form coil A [Figure 4]. 
The epidural needle was placed on the outer half of 
the inner ring opening at the same puncture point to 
penetrate the peritoneum and pass through coil A. After 
ligation line B was introduced [Figure 5], the epidural 
needle was removed, the ligation line A was tightened, 
and the other end of ligation line B was removed. Silk 
thread C was introduced using the same method. After 
assessing the integrity of the inner ring opening, the 

Table 1: Data for patients who underwent our 
laparoscopic hernial repair technique
Total patient 529
Sex
 � Male 448 (84.7%)
 � Female 81 (15.3%)
Age (x ± S, year) 3.71 ± 2.69

(6 months to 16 years)
Side of the hernia
 � Unilateral 249 (47.1%)
 � Bilateral 280 (52.9%)
 � CPPV 208 (39.3%)

CPPV = contrallateral patent processus vaginalis

Figure 1: The trocar was inserted into the umbilical incision.

Figure 2: Exploring the closure of  the processus vaginalis
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other section of the ligation line C was cut short, the 
inner ring opening was closed with double ligation 
[Figure 6], the sutures were tightened [Figure 7], and 
an external knot was tied [Figure 8]. After ensuring 

that there was no bleeding, the instruments were 
examined, and the umbilical incision was closed with an 
intradermal suture. If similar conditions were identified 
on the opposite side, a similar procedure was executed, 
eliminating the necessity for sutures at the puncture 
site [Figure 9].

Results

Of the 529 patients, 448 were male and 81 were female, 
with a mean age of 3.71 ± 2.69 years. Of these, 280 
patients (52.9%) underwent bilateral surgery, and 208 

Figure 3: A 18-gauge epidural needle

Figure 4: An epidural needle with a suture line is used to slowly move across the 
vas deferens along the inner ring

Figure 5: Introduction of  ligation line B

Figure 6: Condition of  the internal ring orifice before ligation

Figure 7: The sutures were tightened

Figure 8: An external knot was tied
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patients (39.3%) had a contralateral patent processus 
vaginalis. The mean operation time of unilateral hernia 
repair was 13.42 ± 4.42 min, and the mean operation time 
of bilateral hernia repair was 19.20 ± 2.49 min [Table 2]. 
Of all the patients, one had a recurrence that required 
surgery again; a new inguinal hernia had appeared in 
the same site. In addition, in 30 patients (5.7%), due to 
congenital adhesion or scarring at the inner ring opening, 
additional operating forceps were added to the umbilicus. 
In terms of postoperative complications, there were no 
surgical site infections, testicular atrophy, or abdominal 

adhesion. The mean follow-up time was 14.12 ± 3.45 
months. During this period, the postoperative recovery 
was rapid, and no chronic pain was found [Table 3]. 
The family members were satisfied with the cosmetic 
degree of the surgery, and almost no surgical scars were 
observed [Figure 10].

Discussion

Open surgical repair has long been regarded as the 
gold standard for treating pediatric inguinal hernias. 
However, the progression of minimally invasive 
techniques has led to laparoscopic surgery becoming 
an extensively studied alternative, providing specific 
benefits such as improved visualization for accurate 
hernia sac localization, secure high ligation of the internal 
ring, and decreased operative durations.[9–12]

Most reported traditional laparoscopic inguinal hernia 
surgeries use the three-port or two-port method,[13,14] and 
the single-port approach is rarely employed. Compared 
to the single-port surgery, the traditional multi-port 
method is more complex. Due to the limited abdominal 
space in children, forceps or a needle holder within the 
confined space may cause additional tissue trauma. In our 
procedures, we looked inside the abdominal cavity through 
an umbilical incision, percutaneously accessing the internal 
ring only via an epidural needle insertion through the 
skin. This avoids mutual instrument interference during 
laparoscopy and complex intracorporeal suturing and 
knot tying. This single-port technique reduces operative 
time compared to conventional multi-port methods. A 
recent review indicated that the laparoscopic operation 
time for unilateral hernia was approximately 20–30 min, 
and for bilateral hernia, it was approximately 30–35 min.[15] 
Unilateral hernia repairs using this method demonstrated 
an average duration of 13 min, while bilateral repairs 
required 19 min.

In the single-port laparoscopic surgery, the absence of 
auxiliary forceps renders the process of threading the 

Figure 9: This is a schematic diagram of  high ligation. ① A 18-gauge epidural 
needle ② internal ring ③ Spermatic cord vessel ④ Vas deferen

Table 2: Perioperative clinical data
Item
Operating time (x ± S, min)
 � Unilateral 13.42 ± 4.42
 � Bilateral 19.20 ± 2.49
 � Follow-up (x ± S,m) 14.12 ± 3.45
 � Hospital stay(x ± S, d) 2.16 ± 0.70
 � Converted to open surgery 0
 � Additional port 30 (5.7%)

Table 3: Postoperative complications
Item
Abdominal adhesion 0
Incision infection 0
hematoma 0
Recurrence 1 (0.1%)
Testicular vascular injury 0
Vasectomy injury 0
Abdominal vascular injury 0

Figure 10: Postoperative wound healing
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ligature around the inner ring problematic. To address this 
issue, several specialized devices have been proposed, 
including the diathermy probe, needle grasper, and the 
“two-hooked” core needle.[6,7,16] Many of these devices 
feature grasping mechanisms designed to replicate 
auxiliary forceps; however, their limited availability 
and the potential for vessel or vas deferens damage 
due to the small grasper during ligature manipulation 
may exacerbate the risk of uncontrollable bleeding or a 
significant hematoma resulting from vessel injury.[17,18] We 
chose to utilize the common and safe epidural needle, 
whose blunted tip helps avoid accidental opening of the 
peritoneum while passing along the preperitoneal space 
and damage to adjacent structures. We did not observe 
any major early postoperative complications, including 
hematoma.

Some studies have demonstrated that the recurrence 
rate for this type of external suture is low.[19,20] However, 
a study also suggested a relatively high recurrence rate 
for percutaneous internal ring closure,[21] indicating that 
postoperative recurrence may arise from interfering 
soft tissues between the inner ring and ligature site or 
ligature relaxation after tissue trauma.[22,23] To address 
these limitations, we have refined a method by utilizing 
a puncture path, trying to allow the suture to enter and 
exit at the same location and keep the knot close to the 
inner ring. This technique guarantees that the tightened 
tissue is the peritoneum while minimizing subcutaneous 
residual tissue within the ligature loop.

In addition, a single-wire ligation of the inner ring 
opening demonstrates potential limitations, including 
ring diameter expansion secondary to inadequate tension 
or effects of intra-abdominal pressure. A double-wire 
ligature of the inner ring was used to distribute the tensile 
load between the two wires, significantly reducing the 
risk of knot breakage and loosening. Thus, extraperitoneal 
double complete circuit ligation is an effective method 
for reinforcing the peritoneum. However, this technique 
necessitates going through two tunnels and taking two 
detours around the inner ring for high-position ligation, 
which could lengthen the operation’s duration and 
make it more challenging.[24] Therefore, we modified the 
technique by circling the inner ring entrance only once in 
a tunnel. This exhibits simplicity and efficiency, without 
necessitating additional procedural steps or causing extra 
tissue trauma.

To prevent recurrences, the material selected is 
critical.[23,25] When choosing sutures, non-absorbable silk 
sutures are recommended because absorbable sutures 
have a higher recurrence rate than non-absorbable 
sutures when used to ligate the inner ring.[26-28] Moreover, 
silk thread is regarded as the ideal ligation material 
owing to its remarkable flexibility, reliable knot security, 

and superior tensile strength; likewise, it may induce 
foreign body inflammation and a stimulatory reaction 
in the tissue, leading to scar formation that enhances the 
closure of the inner ring.[29,30]

This study observed one recurrence necessitating 
reoperation in a premature neonate born at less than 
30 weeks’ gestation; the repair was conducted in the 
same manner, and no recurrence was noted during the 
subsequent follow-up. We believe that the biggest reason 
was the congenital weakness of the peritoneum. Another 
patient developed a contralateral inguinal hernia 
during follow-up. Intraoperative exploration verified 
the integrity of the original ligation site, concluding 
that the new hernia resulted from congenital peritoneal 
deficiency. For these patients, we therefore advise using 
the epidural needle-mediated suture technique between 
the abdominal wall lateral to the hernia sac ligation site 
and the medial peritoneal fold. This approach addresses 
congenital peritoneal deficiency-related defects and 
demonstrates potential to reduce recurrence rates. 
Overall, the safety and effectiveness of the proposed 
technique have been shown in this study.

Using a simplified epidural needle technique, we report 
529 consecutive pediatric cases that underwent micro-
laparoscopic inguinal hernia repair over a 6-year study 
period. Among the cases studied, 30 (5.6%) patients with 
hernia had scar hyperplasia at the inner ring opening or 
greater omental adhesive. A paramedian umbilical port 
was used to introduce forceps after a thorough surgical 
risk assessment. The natural umbilical fold successfully 
covered up the umbilical scar from the laparoscope and 
forceps placement. At the same time, the epidural needle 
puncture sites remain practically imperceptible, thereby 
achieving superior cosmetic results.

However, this study also has some limitations. To 
fully assess the applicability of this technique, multi-
center studies are required to confirm the results of this 
single-center study. Longer follow-up data are needed 
to more precisely ascertain long-term outcomes and 
the prevalence of postoperative complications, as the 
follow-up period is comparatively brief. Moreover, the 
surgical technique may need to be practiced multiple 
times to be utilized safely and effectively.

Conclusion

We have used a single-hole laparoscopic technique that 
enables detailed observation through a laparoscope from 
a 5-mm incision. The surgical treatment was performed 
using a readily available epidural needle. This strategy 
achieves high technical success and safety with positive 
clinical outcomes, according to a retrospective analysis 
of 529 children with inguinal hernias treated surgically 
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over a 6-year period. This surgical technique offers a 
number of noteworthy benefits, such as quick recovery, 
a very low chance of recurrence, aesthetically pleasing 
outcomes, and inexpensive treatment. Therefore, in the 
clinical practice of treating children with inguinal hernia, 
the single-port approach should be widely promoted, 
particularly in resource-limited settings.
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