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Abstract: 
Background: One of the most frequent surgical diseases seen in pediatric treatment is 
congenital inguinal hernia. Although open herniotomy has long been the gold standard, 
laparoscopic repair has become more common since it is less intrusive and allows the 
contralateral internal ring to be seen. Nonetheless, there is ongoing discussion on which 
procedure is better in terms of operating time, complications, and recurrence, especially in 
India's rural tertiary care settings. 
Objective: To evaluate the surgical results of open versus laparoscopic congenital inguinal 
hernia repair in terms of hospital stay, comorbidities, recurrence rates, postoperative pain, and 
operative time. 
Methods: Over the course of eighteen months, this prospective comparative study was carried 
out at the Department of General Surgery, BMIMS, Pawapuri, Nalanda. Eighty-two pediatric 
patients with congenital inguinal hernias were randomly assigned to either Group A (open 
herniotomy, n = 41) or Group B (laparoscopic repair, n = 41). Operative time, contralateral 
patency, hospital stay, postoperative pain scores (FLACC/VAS), and complications were 
among the parameters that were documented and examined. 
Results: For unilateral repair, the Open group's mean operating time (28.4 ± 5.2 min) was 
considerably less than the Laparoscopic group's (36.1 ± 6.8  min) (𝑝 < 0.05 ). However, 
laparoscopy was quicker for bilateral hernias. In 100% of laparoscopic instances, a 
contralateral patent processus vaginalis (CPPV) could be found, averting potentially 
metachronous hernias in 7 patients (17%). The laparoscopic group had considerably decreased 
postoperative pain scores at six hours (𝑝 < 0.01). At the six-month follow-up, there was no 
discernible difference in the recurrence rates between the two groups (Open: 2.4% vs. 
Laparoscopic: 2.4%). 
Conclusion: In summary, laparoscopic repair offers a secure and efficient substitute for open 
herniotomy. It gives substantial benefits in terms of decreased postoperative discomfort, 
superior cosmesis, and the identification of silent contralateral abnormalities, even though it 
takes a little longer to operate on unilateral instances. Patient selection is crucial to maximizing 
expenses and results in a setting with limited resources.  
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Introduction 
In the field of pediatric surgery, inguinal 
hernia repair is one of the most common 
treatments. Pediatric inguinal hernias are 
virtually solely congenital in origin, in 
contrast to the adult pathophysiology, 
which is mostly defined by acquired 
abdominal wall weakness or direct fascial 
abnormalities. They are caused by the 
processus vaginalis, an outpouching of the 
peritoneum, failing to obliterate during fetal 
development. Abdominal viscera can 
herniate as a result of this failure, which 
creates a continuous potential link between 
the peritoneal cavity and the inguinal canal 
[1]. The prevalence of this illness increases 
dramatically in preterm neonates, reaching 
as high as 30% in very low birth weight 
newborns [2]. The incidence of this 
condition varies internationally between 
0.8% and 4.4% in term infants. Upon 
diagnosis, immediate surgical correction is 
always required due to the significant risk 
of incarceration and strangulation, which 
can compromise the viability of the 
intestine or the testis. 

Historical Context and Evolution 
The conventional open herniotomy has 
been the gold standard of care for many 
years. The hernial sac is high ligated with 
this technique at the level of the internal 
deep inguinal ring. Potts provided a basic 
description of this method, which has 
endured because of its high success rate and 
historically minimal complication profile 
[3]. The external oblique aponeurosis must 
be dissected, the sac must be carefully 
separated from the vas deferens and 
spermatic arteries, and a groin incision is 
required. However, laparoscopic 
herniorrhaphy emerged as a feasible 
substitute with the introduction of 
minimally invasive surgery in the early 
1990s. The laparoscopic approach, which 
was first described by Montupet in 1993, 
has developed through a number of 
methods, such as intracorporeal suturing 
and percutaneous extracorporeal closure 

(PEC) [4]. These contemporary methods 
represent a major advancement in pediatric 
surgical care by changing the surgical focus 
from open dissection to internal 
visualization and closure. 
The Controversy: Open vs. 
Laparoscopic 
The superiority of laparoscopy is still hotly 
debated in the pediatric surgical community 
worldwide, despite its widespread use in 
affluent countries. The open technique's 
proponents contend that it is a simple, 
straightforward surgery that can frequently 
be carried out under regional anesthesia 
with little equipment costs, which is 
important in developing countries [5]. The 
dangers of pneumoperitoneum and 
intraperitoneal instrumentation are avoided 
during open surgery. On the other hand, 
proponents of laparoscopy emphasize the 
advantage of good visibility, which 
prevents the spermatic cord from being 
extensively dissected and may lower the 
risk of iatrogenic damage to the vas 
deferens and testicular arteries. 
The capacity to examine the contralateral 
internal inguinal ring is a crucial and unique 
benefit of laparoscopy. A contralateral 
patent processus vaginalis (CPPV) is 
thought to be present in approximately 20–
30% of children who arrive with a clinically 
unilateral hernia [6]. Unless a second 
incision is made or the surgeon depends on 
dubious clinical signals, this exploratory 
conundrum in traditional open surgery 
remains unsolved. If a problem is 
discovered, laparoscopy enables 
simultaneous correction, preventing the 
formation of a metachronous hernia and 
saving the kid from needing a second 
procedure in the future [7]. 

Rationale for the Study 
There is a wealth of comparison data in the 
worldwide literature, but there are few 
research from India's rural tertiary 
institutions. A therapeutic approach that is 
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both successful and conclusive is required 
because to the demographic issues in these 
areas, which include late presentation, 
nutritional deficiencies, and low follow-up 
compliance. The purpose of this study, 
which was carried out at the Bhagwan 
Mahavir Institute of Medical Sciences 
(BMIMS) in Pawapuri, Nalanda, is to 
assess the viability, safety, and 
effectiveness of laparoscopic repair in 
comparison to the conventional open 
method. The study aims to provide 
evidence-based suggestions for surgical 
setups with limited resources by examining 
a particular group of 82 patients. 
Methodology 

Study Design and Setting 
The Department of General Surgery at 
BMIMS, Pawapuri, Nalanda, conducted 
this prospective, randomized comparative 
study. Over the course of the 18-month 
trial, a seasonal range of admissions was 
recorded, and sufficient postoperative 
follow-up time was guaranteed. The 
hospital serves a primarily rural population 
in Bihar's Nalanda district, offering a 
distinctive demographic profile where 
patient families place a high value on cost-
effectiveness and single-visit curative 
treatments. 

Study Population and Patient Selection 
The study included 82 patients in total. 
Every child who presented to the outpatient 
department with groin swellings was 
assessed using a methodical screening 
procedure. To reduce selection bias, 
patients were randomly assigned using a 
computer-generated random number table. 
As a result, two separate groups were 
created: Group B, which included 41 
patients assigned for laparoscopic inguinal 
hernia repair, and Group A, which included 
41 patients assigned for routine open 
herniotomy. 
To guarantee a uniform study population, 
the inclusion criteria were well-defined. 
Children with uncomplicated unilateral or 

bilateral congenital inguinal hernias, ages 1 
to 12, were included in the study. To reduce 
anesthetic factors, only individuals with a 
physical status of I or II according to the 
American Society of Anesthesiologists 
(ASA) were considered suitable for the 
study. On the other hand, patients who 
needed an emergency laparotomy due to 
strangulated or obstructed hernias were not 
included because the immediate tissue 
edema in these situations changes the 
operative characteristics. To keep the focus 
on primary repair outcomes, individuals 
with significant cardiac and respiratory 
comorbidities, a history of prior lower 
abdomen surgery, or recurring inguinal 
hernias were also excluded. 
Surgical Techniques 
Patients in Group A had traditional open 
herniotomies. A transverse skin crease 
incision was made in the corresponding 
inguinal region while under general or 
caudal anesthesia. While the superficial 
ring was directly discovered in infants, the 
external oblique aponeurosis was opened in 
older children. The vas deferens and other 
fragile cord components were carefully 
separated from the hernial sac. The wound 
was closed in layers after the sac was 
separated, twisted, and fixated at the level 
of the deep inguinal ring using absorbable 
suture material (Vicryl 3-0/4-0). 
Under general anesthesia and endotracheal 
intubation, patients in Group B underwent 
laparoscopic repair utilizing a standardized 
three-port or two-port approach. To assure 
safety, a pneumoperitoneum was formed 
with pressure maintained between 8 and 10 
mmHg, and a 5 mm umbilical port was 
inserted for the camera. Crucially, the 
contralateral side was examined in addition 
to visualizing the internal ring to validate 
the diagnosis. The defect was repaired at 
the peritoneal level using either 
intracorporeal purse-string suture or 
percutaneous internal ring suturing (PIRS) 
using non-absorbable material (Prolene 3-0 
or 4-0). During suturing, great care was 
taken to avoid the gonadal and vas deferens 
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vessels. In the event that a contralateral 
defect was discovered, it was fixed 
concurrently without the need for further 
skin incisions. 

Outcome Measures and Analysis 
The operation time (measured from skin 
incision to skin closure) and the recurrence 
rate noted during follow-up were the main 
outcomes assessed. One of the secondary 
outcomes was postoperative pain, which 
was measured using the Visual Analog 
Scale (VAS) for older children and the 
FLACC scale for younger children. The 
length of hospital stays, parent-reported 
cosmetic satisfaction, and problems such 
wound infection, hydrocele, or testicular 
atrophy were also noted in the study. 
Standard statistical software was used to 
analyze the data; the Student's t-test was 
used to compare continuous variables, and 
the Chi-square test was used to assess 
categorical variables. A p-value of less than 
0.05 was deemed statistically significant. 

Results 
Demographic Data 
The trial protocol was completed by 82 
subjects in total. There was no selection 
bias because the two groups' demographic 
distributions were similar. Group A's mean 
age was 4.2 years, but Group B's was 4.5 
years. In both groups, the distribution of 
genders was primarily male, which is in line 
with the established epidemiology of 
inguinal hernias. 
Operative Parameters and Time 
Efficiency 
Significant variations based on laterality 
were found in the operative time study. 
Because there was no setup time needed for 
laparoscopic tower assembly, the open 
procedure was quicker for unilateral 
hernias. For bilateral situations, however, 
laparoscopy proved to be far more 
effective.

 
Table 1 Comparison of Mean Operative Times (Minutes) 

Diagnosis Group A (Open) 
Mean ± SD 

Group B (Laparoscopic) 
Mean ± SD 

p-value Significance 

Unilateral 
Hernia 

28.4	 ± 	5.2	 36.1	 ± 	6.8	 0.002	 Significant	

Bilateral 
Hernia 

54.2	 ± 	9.4	 42.5	 ± 	8.1	 0.035	 Significant	

 

 
Figure 1 Mean operative times: Unilateral vs. Bilateral repair 
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The rate of contralateral exploration was 
one of the most clinically significant 
findings. All 34 patients in Group B 
(Laparoscopic) who initially had unilateral 
hernias had their contralateral internal rings 
examined. Seven of these patients (20.5%) 
had a patent processus vaginalis (CPPV). 
By fixing these flaws in one sitting, a 
subsequent surgery was essentially 
avoided. The status of the contralateral side 
is unknown in Group A since contralateral 
exploration was not carried out. 

Postoperative Pain and Recovery 
At six, twelve, and twenty-four hours after 
surgery, postoperative discomfort was 
measured. In the early postoperative phase, 
the laparoscopic group showed higher 
levels of comfort. The lack of muscle 
cutting and the little dissection of the 
inguinal canal tissues are probably 
responsible for this decreased pain profile.

 
Table 2 Postoperative Pain Scores (FLACC/VAS 0-10 Scale) 

Time post-surgery Group A (Open)  
Mean Score 

Group B (Laparoscopic)  
Mean Score 

p-value 

6 Hours 4.8	 ± 	1.2	 2.9	 ± 	0.9	 < 0.01	
12 Hours 3.2	 ± 	1.0	 2.1	 ± 	0.8	 0.04	
24 Hours 1.5	 ± 	0.7	 1.1	 ± 	0.5	 > 0.05	

 
The laparoscopic group required less 
analgesics, which was in line with the pain 
levels. Group B needed an average of 
(1.8	 ± 	0.6) analgesic doses over the first 
24 hours, while Group A needed an average 
of (2.6 ± 0.8) doses. 

Complications and Safety Profile 
A high safety profile was shown by both 
methods. The issues were small and 

controllable. The dissection of the distal 
sac, which might interfere with lymphatic 
drainage, is probably why the open group 
had a little greater incidence of scrotal 
edema/hydrocele. Recurrence rates were 
the same, indicating that laparoscopic 
closure of the internal ring is just as durable 
as high ligation when done appropriately.

 
Table 3 Complication Profile 

Complication Group A (Open) n (%) Group B (Lap) n (%) p-value 
Scrotal Edema / Hydrocele 3	(7.3%)	 1	(2.4%)	 > 0.05	
Wound Infection 2	(4.8%)	 0	(0%)	 > 0.05	
Recurrence (at 6 months) 1	(2.4%)	 1	(2.4%)	 1.00	
Iatrogenic ascent of testis 1	(2.4%)	 0	(0%)	 −	
Testicular Atrophy 0	(0%)	 0	(0%)	 −	

 
The average length of hospital stay was 
statistically similar ( 1.6	 ± 0.6  days for 
Open vs. 1.2	 ± 0.4  days for 
Laparoscopic). Even though the 
laparoscopic group was clinically prepared 
for discharge earlier, logistical issues that 
are typical in rural India, like the 
availability of transportation, frequently 
caused discharge to be delayed, equalizing 
the statistical duration of stay. 

Discussion 
Over the past 20 years, there has been a 
paradigm shift in the treatment of juvenile 
inguinal hernias. The study carried out at 
BMIMS Pawapuri highlights particular 
subtleties pertinent to the local population 
while supporting worldwide findings. The 
trade-off between the length of the 
procedure and how intrusive it is is 
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frequently at the heart of the discussion 
between open and laparoscopic repair. 

Operative Time and Efficiency 
The findings show that for unilateral 
hernias, open surgery is quicker. This is 
consistent with research by Esposito et al. 
[8], who found that the setup time for 
laparoscopy which includes port placement, 
insufflation, and tower initialization 
significantly increases the overall duration. 
This time gap may be significant in a high-
volume center. However, laparoscopy is 
unquestionably more time-efficient for 
bilateral hernias. Bilateral repair in open 
surgery necessitates two distinct incisions, 
two distinct dissections, and two wound 
closures. Laparoscopy significantly reduces 
trauma and time by simply moving the 
camera and instruments to the opposite side 
[9]. 

The "Metachronous" Advantage 
The 20.5% frequency of contralateral 
patent processus vaginalis (CPPV) in 
patients presenting with unilateral hernia 
was one of the study's most important 
findings. These individuals in the Open 
Group are still at danger of developing a 
metachronous hernia in the future, which 
would require a second surgery and 
exposure to anesthesia. According to recent 
research, young children's 
neurodevelopment may benefit from 
avoiding a second general anesthetic event 
[10, 11]. By repairing the "silent" hernia 
right away, laparoscopy removes this risk. 
Although some contend that not all CPPVs 
develop into symptomatic hernias, in the 
majority of pediatric surgical consensuses, 
the morbidity of a second surgery exceeds 
the danger of overtreatment [12]. 

Safety Profile and Complications 
In terms of safety, both groups' recurrence 
rates (2.4%) were the same. In the past, 
laparoscopic repair was criticized for 
having greater recurrence rates; however, 
rates have leveled out as a result of 
procedure standardization (e.g., using non-

absorbable sutures and making sure there 
are no gaps surrounding the vas) [13]. 
Additionally, the open group had a greater 
prevalence of scrotal edema. Open 
dissection can result in lymphatic 
disruption and edema because it separates 
the sac from the delicate cord structures. 
Because the ligation is performed 
proximally at the internal ring level, 
laparoscopy preserves the distal cord 
integrity without completely dissecting the 
cord [14]. 

Cosmesis, Patient Comfort, and Cost 
The laparoscopic group had much 
improved cosmesis and postoperative 
comfort. The minimally intrusive strategy 
was obviously preferred by the FLACC and 
VAS scores. High satisfaction was noted 
with the "stitch-less" appearance of the 
groin in the laparoscopic group, even 
though the esthetic benefit is sometimes 
subordinated to cost in the rural context. At 
BMIMS, cost is still a crucial consideration. 
Because laparoscopic surgery requires 
more equipment, the direct costs are higher. 
However, the cost-benefit analysis may 
skew if the quicker return to normal 
activities and the avoidance of a second 
surgery (for metachronous hernia) are taken 
into consideration [15]. Instead of patient 
billing, the availability of laparoscopic 
equipment is the primary barrier in 
government setups where the treatment cost 
is subsidized. 

Limitations 
It is important to recognize the limits of the 
study. First, the sample size of 82 patients 
may be insufficient to identify uncommon 
problems or minute variations in recurrence 
rates, even though it is enough for primary 
outcome analysis. Second, the results 
regarding cost and logistical limitations 
might not apply to urban private centers 
with varying resource availability because 
this was a single-center study carried out in 
a rural tertiary care hospital. Third, there 
was just a six-month follow-up period. 
Long-term follow-up (1-2 years) is 
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preferable to definitively assess the 
durability of the laparoscopic repair, 
especially with reference to the non-
absorbable sutures employed, even though 
early recurrences were recorded. Lastly, 
observational data about hospital stays and 
pharmaceutical use were used instead of a 
formal quantitative cost-effectiveness 
analysis. It is advised that larger cohorts 
and longer follow-up periods be used in 
future multicentric research to confirm 
these results in the Indian setting. 

Conclusion 
Several conclusive findings about the 
treatment of this prevalent pediatric 
pathology are drawn from the comparison 
of laparoscopic and open repair of 
congenital inguinal hernia at BMIMS 
Pawapuri. First off, when used by skilled 
practitioners, both methods show low and 
similar recurrence rates, making them 
equally safe. Second, although open 
treatment is still faster for unilateral 
hernias, laparoscopy is the best option for 
bilateral instances because of its 
effectiveness and lower risk of surgical 
stress. 
The most significant clinical benefit of 
laparoscopy is that it can identify and cure 
undetected contralateral abnormalities, 
sparing about one in five infants from the 
dangers and anxiety of a second procedure. 
Furthermore, the laparoscopic method 
produces better cosmetic results and much 
less early postoperative pain. As a result, in 
this situation, laparoscopic repair is advised 
as the initial course of treatment for 
bilateral hernias and for female patients, 
who are more concerned about their 
appearance and have a reduced chance of 
cord damage. Open herniotomy is still a 
strong and dependable gold standard for 
unilateral hernias in male babies where 
anesthetic duration and operating time are 
major considerations. 
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