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Abstract
Background/purpose Many laparoscopic surgical techniques were described for management of inguinal hernia in pediatric 
patients. This prospective study was conducted to compare laparoscopic purse–string suture of hernia sac at the internal 
ring at one side, leaving the distal sac intact (technique I) and disconnection of the hernia sac with intra-corporeal suture of 
proximal part at the internal ring (technique II) in the other side in the same case.
Patients and methods Thirty three patients with bilateral congenital inguinal hernia (66 repairs) were included in this study. 
The outcome variables were operative time, intraoperative complications, post-operative complications and recurrence rate.
Results This study included 28 males and 5 females. The age of the patients ranged from 1 to 72 month with a mean of 
(15.27 ± 19.09). The operative time was shorter in technique I than in technique II and this difference was statistically signifi-
cant. No intraoperative complications were reported. Five cases (15%) developed hydrocele and two cases (6%) developed 
recurrence in technique I during the follow up period.
Conclusion Laparoscopic repair of congenital inguinal hernia using laparoscopic disconnection of the sac and closure of 
the internal ring has lower recurrence rate and hydrocele formation but longer operative time compared to laparoscopic 
purse–string closure alone. Due to the high rate of recurrence in technique I, there is definite superiority of technique II as 
a surgical option.
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Abbreviations
IIR  Internal inguinal ring
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Introduction

Inguinal hernia is one of the most common disorders in 
pediatric patients and its incidence was reported to occur 
in 0.8–4.4% of children. It is more common in neonates and 
premature infants [1].

Management of this condition is performed by high liga-
tion of the hernia sac at the internal inguinal ring (IIR) either 
through open or laparoscopic techniques [2].

Laparoscopic repair of congenital inguinal hernia has a 
wide acceptance and there are many centers routinely per-
forming this approach nowadays. The documented advan-
tages include excellent exposure of the both internal rings 
with detection and repair of contralateral patent processus 
vaginalis (PPV), minimal traumatic dissection to tissues, less 
complications, faster recovery, accepted recurrence rates and 
aesthetic results if compared to the open approach [3].

With advances of the minimal invasive surgery in pedi-
atric patients, many improvements were developed to 
enhance results and outcome. These improvements involve 
laparoscopic instruments, number of the ports used, types of 
sutures and knots and the mode of dissection at the internal 
ring [4]. At our institution, different laparoscopic techniques 
are used to repair congenital inguinal hernia including 
needlescopic repair, laparoscopic purse–string suture at the 
internal ring with or without disconnection of the hernia sac.
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The aim of this study is to compare two laparoscopic 
techniques in management of bilateral cases: Laparo-
scopic purse–string suture of hernia sac at the internal 
ring leaving the distal sac intact (technique I) versus dis-
connection of the hernia sac with intra-corporeal suture 
of proximal part at the internal ring (technique II). Both 
techniques will be applied to each case, one at each side.

Patients and methods

This prospective study was conducted on 33 patients 
presented with bilateral congenital inguinal hernia in the 
period between Feb 2015 and Sept 2019. Recurrent ingui-
nal hernia, hernia with undescended testicles and neo-
nates less than one month were excluded. Approval was 
obtained from the institute’s Research Ethics committee 
with approval code 2977/12/14. Parents of each patient 
were informed about all steps in this study including the 
operative idea and post-operative follow up. An informed 
consent was taken from parents of each patient included 
in the study. All patients were subjected to thorough his-
tory taking, clinical examination, and routine laboratory 
investigations.

For each case, laparoscopic purse–string suture of her-
nia sac at the internal ring leaving the distal sac intact 
was done at the left side hernia (technique I) and laparo-
scopic disconnection of the hernia sac with intra-corpo-
real suture of proximal part at the internal ring was done 
at the right side hernia (technique II).

Operative procedure

Under general anesthesia, open technique was used to insert 
a 5-mm umbilical port for 5-mm 0°/30° scope. Additional 
3-mm/5-mm trocars were inserted at the right and left mid-
clavicular lines at both sides of the umbilicus. In infants and 
small babies, the working ports were inserted higher than the 
level of umbilicus.

For the hernia on the left side, laparoscopic purse- string 
suture of the hernia sac at the internal ring was performed 
using 2/0 or 3/0 non-absorbable sutures with intra-corporeal 
ligation. The testicular vessels and the vas deference were 
visualized and secured during performing the suture. The 
peritoneum alone was included in the stitch along the infe-
rior margin of the internal ring and the fascia transversalis 
and peritoneum were included at the superior margin of the 
ring (Fig. 1a, b).

For the hernia on the right side, a circumferential inci-
sion of the peritoneum at the internal ring was performed. 
The vas deference and the testicular vessels were dissected 
away under vision and then the peritoneum posterior to the 
internal ring was divided followed by anterior dissection 
then the peritoneal defect was closed by intra-corporeal 2/0 
or 3/0 non-absorbable sutures (Fig. 2a–d). Finally, the abdo-
men was deflated and the abdominal incisions were closed.

All patients were discharged on the same day. They were 
followed up in the outpatient clinic 2 weeks, 3 months and 
6 months after the operation and parents were advised to 
contact the department of pediatric surgery, if there were 
any concerns in the immediate post-operative period. 
Patient assessment in post-operative visits was based on 
clinical examination of the operative site and ipsilateral tes-
tis to detect recurrence or testicular atrophy. On doubtful 

Fig. 1  a, b Laparoscopic purse–string closure
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condition of the testis, an ultrasonography and duplex were 
used for further assessment.

The two operative techniques were compared as regard 
to the operative time, the intraoperative complications, the 
post-operative complications and the recurrence rate.

Data were collected and tabulated. Statistical analysis was 
conducted using SPSS™ ver. 20 (IBM SPSS, NY, USA). 
Student t test was used to analyze numerical variables 
whereas Fisher’s exact test was used to analyze categorical 
variables and Chi square was used to assess the homogeneity 
of the two groups regarding demographics and confounding 
factors. P value less than 0.05 was considered statistically 
significant.

Results

This study included 33 patients with bilateral congenital 
inguinal hernia yielding 66 hernia repairs.

Two laparoscopic procedures were performed in the same 
patient. Patient’s demographics were illustrated in Table 1. 
Hernia characteristics regarding type, content and duration 

was compared in Table 2. Cases in both techniques were 
homogenous regarding these confounding factors, with no 
significant statistical difference.

The operative time of both techniques was calculated 
from the start of the technique to its end, omitting the time 
of trocar insertion, insufflation and wound closure. The 
mean operative time for both techniques was compared 

Fig. 2  a–c Laparoscopic disconnection and purse–string closure, d laparoscopic picture at the end of the operation

Table 1  Patients’ demographics (age, sex)

Bilateral cases (n = 33)
Parameter N %

Total hernia repair 66 100
Age (months)
 1–72 (15.27 ± 19.09)

Age
 < 12 months 20 60.6
 ≥ 12 months 13 39.4

Sex
 Male 28 84.8
 Female 5 15.2
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separately for males vs. females, and cases < 12 months vs. 
cases > 12 months, due to the natural differences in time 
consumption among these groups; Table 3. The operative 
time was shorter in technique I than technique II and this 
difference was statistically significant. No intraoperative 
complications (bleeding, injury to vas, vessels or bowels) 
were reported.

Five hernias operated with technique I (15%) developed 
hydrocele which resolved spontaneously while; no hernias 
operated with technique II had post-operative hydrocele. 

This difference was statistically significant (p = 0.02). Scro-
tal hematoma developed in one hernia (3%) operated with 
technique II, which resolved spontaneously without sur-
gical intervention. Two hernias (6%) operated with tech-
nique I developed recurrence during the follow up period 
Table 4. The 1st case was a 3 months old male, recurrence 
was noticed on the 2nd post-operative day on the right side. 
Open repair was done and the patient discharged on the same 
day. Follow up for 6 months revealed no recurrence. The 2nd 
case was a one month old male with recurrence occurred 
at the right side on the 5th post-operative day; open repair 
was done and the patient discharged at the same day. Follow 
up for 9 months revealed no recurrence. No recurrence was 
reported in hernias repaired with technique II. This differ-
ence was not statistically significant. There were no cases 
with testicular atrophy or retraction of the testis up to the 
groin during the follow up period. All cases were completed 
laparoscopically without conversion to open surgery. All of 
them achieved full recovery, started oral feeding 4 h after the 
operation and discharged on the same day.

Discussion

Many surgical techniques were described in the literature 
for laparoscopic repair of congenital inguinal hernia in 
pediatric patients, these techniques can be summarized as: 
intra-corporeal, extracorporeal and percutaneous approaches 
[5]. Laparoscopic intra-corporeal purse–string suture at the 
internal ring using non-absorbable stitches for repair of 
congenital inguinal hernia was first described by Philippe 

Table 2  Distribution of 
pathology characteristics among 
the two techniques

Technique1 Technique2 Total Chi square p value

Type
 Complete 14 16 33 hernias 0.485 0.48
 Incomplete 19 17 33 hernias

Content
 Bowel 30 28 33 hernias 0.943 0.33
 Omentum 3 5 33 hernias

Duration (months) t test P
 Mean 10 11 33 hernias 1.35 0.18
 SD 1.3 0.9 33 hernias

Table 3  Operative time

*Statistically significant

Time of operation T test p value

Male
 Technique 1 Mean 22.50 ± 8.16

Range 15- 30 min
11.001 0.011*

 Technique 2 Mean 37.68 ± 8.22
Range 25–60 min

Female
 Technique 1 Mean 20.0 ± 5.0

Range 15–25 min
81.045 0.001*

 Technique 2 Mean 31.0 ± 5.48
Range 25–35 min

< 12 months
 Technique 1 Mean 22.75 ± 3.80 49.281 0.001*
 Technique 2 Mean 36.0 ± 7.54

≥ 12 months
 Technique 1 Mean 21.15 ± 3.63 35.903 0.001*
 Technique 2 Mean 37.69 ± 9.27

Table 4  Post-operative 
complications

*Statistically significant

Technique 1 Technique 2 X2 p value

N % N %

Scrotal hematoma 0 0 1 3.03 1.023 0.314
Hydrocele 5 15.15 0 0 5.143 0.020*
Recurrence 2 6.06 0 0 2.061 0.151
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Montupet in 1993 [6]. Several modifications of the tech-
nique were described and published, including Z suture, flip 
flap technique, interrupted or continuous sutures. However, 
these techniques were not devoid of high recurrence rate 
due to the skip area which left over the vas deference and 
testicular vessels [7, 8]. For that reason, many techniques 
were introduced in which the peritoneum was transected or 
disconnected at the internal ring aiming at making some 
trauma and scarring which improves healing [9]. The recur-
rence rate was decreased to reach 0–4% in many series using 
these techniques [10–13].

This study included 33 patients with bilateral congeni-
tal inguinal hernia, for whom we compared two laparo-
scopic repair techniques in each patient, one in each side: 
purse–string suturing of the internal ring (technique I) versus 
disconnection of the hernia sac and repair of the peritoneal 
defect (technique II). Comparing two techniques in the same 
patient carries the advantage of elimination of all confound-
ing factors that may affect the results, including age, sex, 
obesity and general status of the patient.

In this study, closure of peritoneal defect was done using 
absorbable sutures: polyglactin (vicryl™, Ethicon, NJ, USA) 
after disconnection of the sac in technique II. The peritoneal 
trauma due to dissection, diathermy heat & subsequent scar-
ring are supposed to be the main factors responsible for the 
better healing, Other studies reported using vicryl suture to 
perform intra-corporeal purse–string suture after disconnec-
tion of hernia sac and that the use of absorbable sutures is 
justified in this technique [14, 15].

Laparoscopic techniques for congenital inguinal her-
nia repair are known to consume a longer operative time 
than the traditional open technique ranging from 25 to 
47 min in the literature. This time decreases gradually 
with advancement in laparoscopic training [16, 17]. In this 
study, the mean operative time was 22.50 ± 8.16 min and 
37.68 ± 8.22 min in males in technique I and II respectively, 
and 20.0 ± 5.0 min and 31.0 ± 5.48 min in females in tech-
nique I and II respectively. This difference was statistically 
significant. Hasanin et al. reported that the mean operative 
time was 13.9 ± 1.7 min in group (closure with purse–string 
without disconnection) and was 16.0 ± 2.8 min in group II 
(disconnection of the hernia sac and purse sting suture) [18]. 
In Oshiba et al. study, the mean duration of surgery was 
32.50 ± 6.18 min in group I and 34.0 ± 7.88 min in group II 
[19]. The median operating time was 19 min in Montupet 
and Esposito study who disconnect the peritoneum distally 
and performing a purse–string suture around the proximal 
peritoneum using a 4–0 non-absorbable suture [20]. The 
mean operative time was 42 min in Tsai et al. study who 
performed disconnection and purse–string suture at the 
internal ring [21].

No intraoperative complications occurred in this study 
and this may be due to the meticulous dissection of the 

hernia sac and the careful sweeping of the vas and testicu-
lar vessels during manipulation of the peritoneum. Similar 
results were also reported in many other studies [14, 21, 
22].

One of the main criticisms of the laparoscopic tech-
niques for repair of pediatric inguinal hernias is the 
recurrence rate. It ranged from 0.7 to 4.5% in most series 
[23–26]. It could possibly be due to closure of the internal 
ring under tension, broken purse–string suture, large size 
hernia and the missed area of the peritoneum over the 
vas deference and the testicular vessels making skip area 
susceptible for recurrence [27]. Two hernias (6%) in tech-
nique I developed recurrence during the follow up period 
while no recurrence was reported in hernias in technique 
II. This difference was not statistically significant.

During the follow up period, five hernias (15.15%) 
developed scrotal hydrocele (operated with technique 
I) which resolved spontaneously over six months. Scro-
tal hydrocele incidence was less in cases operated with 
technique II which may be attributed to disconnection of 
hernia sac. On the other hand, scrotal hematoma appeared 
in one case (3.03%) in technique II which resolved with 
conservative treatment. Shalaby et al., in their study on 
laparoscopic repair using purse–string alone, reported that 
4% of their cases developed scrotal hydrocele and they 
were managed conservatively without surgery [7]. Tam 
et al. reported that post-operative hydrocele occurred in 
1% of their cases which were repaired using laparoscopic 
purse–string sutures without disconnection and resolved 
spontaneously without treatment [28]. In another study 
of Shalaby et al., they reported 4 cases with hematoma 
(0.57%), one case required percutaneous aspiration, while 
the other cases successfully responded to conservative 
treatment [29]. Similar results were also reported in other 
series [11, 19, 30] and these results proved that post-opera-
tive hydrocele and hematoma are acceptable complications 
after laparoscopic techniques for hernia repair as they 
resolve spontaneously. Testicular atrophy and iatrogenic 
retracted testis were not reported in this study during the 
follow up period. Shalaby et al., supported the same result 
in their study [29]. One case of cryptorchidism and another 
case of testicular atrophy were reported by Tam et al. in 
their study which included 433 cases [28]. No conversion 
to open technique was reported in this study. Esposito 
et al. [31] and Shehata et al. [32] reported similarly, no 
conversion in their studies.

The current study is the first study to compare laparo-
scopic purse–string suture alone with laparoscopic perito-
neal disconnection with ligation techniques in bilateral con-
genital inguinal hernia in the same patients, and this will 
make most confounding variables fixed (age, sex and weight) 
but still the size of the IIR is different between the two sides 
and may affect the results.
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Conclusion

Laparoscopic repair of congenital inguinal hernia using 
laparoscopic purse–string closure at the IIR alone or with 
disconnection of the sac and purse–string closure at the 
IIR are effective, safe and feasible techniques.

Laparoscopic disconnection of the hernia sac and 
purse–string closure at the internal ring had minimal 
post-operative complications, lower recurrence rate and 
hydrocele formation but longer operative time compared 
to laparoscopic purse–string closure alone.

There is definite superiority of laparoscopic disconnec-
tion purse–string closure over purse–string closure alone 
considering the high recurrence rate of the later (6%).
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