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ABSTRACT

Background: Pregnancy-induced hypertension (PIH) has been conventionally managed by open surgery and herniotomy which is the standard
of care. But in the era of minimal access surgery, laparoscopic surgery for pediatric inguinal hernia has emerged as an alternative and is being
routinely performed at many centers. Laparoscopic herniotomy is a safe and feasible option for pediatric inguinal hernia in present times. It
has shown results similar to well-performed conventional herniotomy procedure with respect to marked reduction in operative time, and
postoperative complications, postoperative pain, postoperative hospital stay, low rate of recurrence, no testicular atrophy, no iatrogenic ascent
of testis, no postoperative hydrocele formation and excellent cosmesis. It provides a superior tool to diagnose contralateral patency of processus
vaginalis (CPPV) or rare hernias that can be managed in the same session with minimal dissection, lesser postoperative complications, and
better cosmesis thus favoring its wider adoption among surgeons globally in management of pediatric inguinal hernia.

Method: Data for all elective cases of PIH who underwent initial laparoscopic herniotomy repair in routine operation theater at our tertiary care
center, during the period from 1st March 2010 to 1st March 2023 have been collected.

Results: A total of 53 laparoscopic inguinal herniotomies were performed on 50 patients. The median age of patients at the date of operation
was 6.2 years. Of all patients, 47 cases were unilateral and 3 were bilateral inguinal hernias (IHs).

Conclusion: Laparoscopic inguinal herniotomy is a technically easier and safer technique than conventional open methods as there is no need
for dissection of vas deferens and vessels. Laparoscopic herniotomy allows for the excellent visualization of cord structures and their proper
safeguarding during the procedure. Simultaneous identification of CPPV in cases of unilateral IH and its repair reduces the risk of metachronous
hernia as well. Less postoperative pain, early recovery, and better cosmesis make laparoscopic surgery the final frontier in the management of

PIH, thus cementing its role as a viable and probably a better alternative to conventional repair.
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INTRODUCTION

The occurrence of inguinal hernia (IH) is a common surgical
condition seen ininfants and children, with prevalence rates varying
from 1 to 4% in full-term neonates and reaching as high as 30% in
preterm neonates.'> Approximately 33% of IHs manifest before
to 6 months of life, with males exhibiting an incidence rate almost
5-10 times higher than that of girls.' Contrary to expectations, the
incidence of right-sided IHs is higher compared to left-sided hernias,
even if bilateral hernias are present in 15-20% of children."* Inguinal
hernia repair is a commonly performed surgical procedure that is
now favored by doctors owing to its widespread occurrence.

Presently, there is ongoing research and development focused
on a variety of treatments and techniques for the correction of
hernias in infants and children. The current method of therapy
for pediatric inguinal hernia involves the use of open surgery and
herniotomy.> Nevertheless, in the era of restricted access surgery,
laparoscopic surgery for pregnancy-induced hypertension (PIH) has
emerged as a feasible alternative and is now routinely performedin
several healthcare facilities worldwide. The use of laparoscopicilio-
pubic tract repair has been observed as a potential treatment option
for cases of recurrence subsequent to laparoscopic ring closure.®

In the last 20 years, laparoscopy has gained significant
recognition as both a diagnostic tool and a feasible treatment
approach for managing IHs in young individuals.”

The technique of purse-string suture closure of the internal
inguinal ring using sutures was first documented in a publication

-Department of Surgery, Srirama Chandra Bhanja Medical College
and Hospital, Cuttack, Odisha, India

Corresponding Author: Jyotirmaya Nayak, Department of Surgery,
Srirama Chandra Bhanja Medical College and Hospital, Cuttack,
Odisha, India, Phone: +91 9438037714, e-mail: drjmnayak@gmail.com
How to cite this article: Nayak J, Behera AK, Sahoo R. Laparoscopic
Inguinal Hernia Repair for Children is the Final Frontier: Experience
from a Tertiary Care Center. World J Lap Surg 2024;x(x):x—X.

Source of support: Nil

Conflict of interest: None

in 1993. Subsequently, other modifications and alternatives to
the therapeutic approach have been proposed, all aimed at the
objective of excising the patent processus vaginalis in cases with IH.°

Laparoscopic herniotomy has emerged as a viable and secure
therapeutic approach for the management of pediatric inguinal
hernia. The results obtained are comparable to those achieved by
proficientimplementation of conventional herniotomy procedures.
Advocates of the laparoscopic technique for hernia repair assert
comparable efficacy to the open approach, accompanied by several
supplementary advantages. These include notable reductions in
operative duration, complications, pain, and hospitalization, as
well as a low incidence of hernia recurrence, absence of testicular
atrophy, iatrogenic ascent of the testis, and hydrocele formation.®
Furthermore, the laparoscopic approach yields favorable cosmetic
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outcomes. According to the cited source, laparoscopic surgery
facilitates the identification of direct hernias. The utilization of
this tool in the diagnosis of contralateral patency of the processus
vaginalis (CPPV) or uncommon hernias, which can be effectively
treated in a single session with minimal dissection, reduced
complications, and improved cosmetic outcomes, has positioned it
as a highly effective method for surgeons globally when managing
pediatric inguinal hernia. In this study, we provide a retrospective
review of our experience using laparoscopic herniotomy in pediatric
patients at a tertiary care hospital.

Aim AND OBJECTIVE OF THE STUDY

Primary Objective

To perform a retrospective observational study on the prospectively
collected data of pediatric patients who underwent laparoscopic
IH repair (herniotomy) in the Department of general surgery,
S.C.B. Medical College and Hospital between 1st March 2010 and
1st March 2023.

Study type: Retrospective observational study.
Time period of study: 1st March 2010 to 1st March 2023.

Place of study: Post Graduate Department of General Surgery, S.C.B.
Medical College, Cuttack, Odisha, India.

Sample size: 50.

Patient Selection

We retrospectively reviewed our elective surgery registry for all
elective cases of PIH who underwent initial laparoscopic herniotomy
repair in routine operation theater at our tertiary care center
between 1st March 2010 and 1st March 2023 as per standard 3
port technique.

Data Collection

Data on all laparoscopic herniotomies performed as elective casesin
theroutine operation theatre of S.C.B. Medical College and Hospital,
Cuttack, from March 1, 2010 to March 1, 2023, were collected for
this retrospective observational study.

Age, gender, body weight, associated co, site (unilateral or
bilateral), duration of symptoms, history of any previous abdominal/
surgery, findings on ultrasound of bilateral inguinoscrotal region,
total duration of surgery (from placement of first port to taking last
suture), operative findings, all operative events or complications,
and total duration of hospital stay were all included in the data.

MEeTHOD

From March 1,2010 to March 1,2023, 50 patients with IH underwent
laparoscopic herniotomy (LH) at our facility (46 men and 4 females).
Parents were told about the many sorts of surgeries available
and were offered laparoscopic surgery for their kid if they so
wished. Under general anesthesia, all laparoscopic operations
were conducted with the patient supine. For all patients, a
pneumoperitoneum of 6-10 mm Hg was produced using Hasson’s
method via the first implanted infra umbilical trocar. (Fig. 1) The
peritoneal cavity was visualized using a 5-mm telescopic camera.
3 or 2-mm triangulation tools were employed to close the inner
inguinal ring. The deep inguinal rings on both sides were visualized
after the ports were placed, and the inguinal hernia was detected.
The sac was meticulously dissected from the chord structures
(Fig. 2). Using a standard open surgery needle holder, a 3-0 suture
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Fig. 1: Umbilical port placement

Fig. 2: Sac dissection

was cut to 8-12 cm and put straight through the abdominal wall
adjacent to the internal inguinal ring. A purse string suture was
used to seal the sac at the internal inguinal ring (Fig. 3). After the
surgery was finished, we withdrew the two 5-mm operating ports
and subsequently the umbilical camera port. The interventions
were carried out in a 1-day surgical context using the following
postoperative analgesic scheme: paracetamol 15 mg/kg iv, which
was then repeated every 6 hours.

We utilized the Face, Legs, Activity, Cry (FLACC) scale to measure
pain in children under the age of three. Children above the age of
three were evaluated for pain duration using the Wong-Baker scale.
Pain evaluation was completed at the end of the operating room,
2 hours, 6 hours, and at the end of the hospital stay. Outpatient
department visits were scheduled 1 week, 3 months, and 6 months
following the procedure.

REsuLTs

In all, 53 laparoscopic procedures were done on 50 patients. At
the time of the procedure, the median age of the patients was
6.2 years. There were 47 unilateral and 3 bilateral IHs among all
patients. The median surgical periods for unilateral and bilateral
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Fig. 3: Ligation of sac

laparoscopic herniotomies were 76 and 118 minutes, respectively.
The average operational time for unilateral repair was 3415.3
minutes, and 49.59.4 minutes for bilateral surgery. In 50 patients,
a diagnosis of unilateral IH was made. In three of these patients
(6%), laparoscopy showed a patent internal inguinal ring. Pain
management was good in all patients. In 53 laparoscopic
herniotomies, there were no recurrences. There were no further
postoperative problems such as hydrocele, iatrogenic, testicular
atrophy, or wound infection.

Discussion

The surgical correction of IHs is a commonly performed surgery
in pediatric patients. The increased use of laparoscopic inguinal
hernia repair may be attributed to the advancements made in
the examination of the asymptomatic contralateral side since its
introduction in the 1990s.* The advantages of this method include
improved cosmetic outcomes, faster recovery times, less reliance
on oral pain medications, enhanced visualization of anatomical
structures, and the ability to identify and repair a contralateral
patent processus vaginalis. Conversely, medical professionals
who advocate for traditional open surgery express significant
opposition against laparoscopic herniotomy, citing concerns
over the augmented costs and duration associated with this
particular approach. The rectification of the contralateral defect
was performed concurrently during the surgical procedure, hence
mitigating the potential occurrence of herniation in the future. The
risk of injury to the vas deferens and blood arteries is significantly
elevated in male infants who are less than 1 year old, since these
anatomical structures are quite small and a delicate hernia sac is
tightly attached to them. No postoperative complications, such as
hydrocele, iatrogenicinjury, testicular atrophy, or wound infection,
were seen in any of the surgeries performed at our hospital.

All therapies were conducted inside a singular day of surgical
procedures, using an identical postoperative analgesic approach.
The laparoscopic technique, in contrast to the traditional approach,
is a transperitoneal surgical procedure that has inherent risks.
However, when managed by skilled professionals, these risks are
substantially mitigated.

The preferred approach for repairing IHs in pediatric patients
has traditionally been the open procedure, including the high
ligation of the patent processus vaginalis.” This technique has

World Journal of Laparoscopic Surgery, Volume X Issue X (XXXX—=XXXX XXXX)

shown a good success rate and a low incidence of complications.
In this study, we aim to investigate the effects of a new drug
on patients with a nevertheless, the laparoscopic approach has
emerged as a potential option because of its ability to address the
limits and dangers involved with the aforementioned therapy. To
start, itis important to note that herniotomy has inherent dangers,
including iatrogenic complications, testicular shrinkage, and
potential injuries to the vas deferens or artery. The prevalence of
complete atrophy, for instance, may reach levels as significant as
0.3-3%. In this study, we aim to investigate the effects of a specific
treatment on a particular population. While the aforementioned
dangers are not limited only to the open procedure, they exhibit
a significant occurrence rate of 2.7% after open hernia surgery,
in contrast to the rate of 0.9% seen in laparoscopic hernia repair.
Furthermore, it should be noted that open herniotomy procedures
do not provide the opportunity to examine the contralateral
internal inguinal ring for the presence of a hernia or patent
processus vaginalis. It is worth mentioning that these conditions
may be seenin about 56% of infants and children up to 2 years old,
as well asin 40% of children older than 2 years, during the surgical
intervention. Specifically in order to mitigate these concerns,
several surgeons choose to do contralateral inguinal exploration
as part of the open repair procedure, especially in babies between
the ages of 1 and 2 years. Alternatively, some surgeons choose
to conduct diagnostic laparoscopy via an umbilical incision or
directly into the open hernia sac. According to a meta-analysis, the
inclusion of laparoscopic inspection of the contralateral inguinal
ring resulted in a little increase of 6 minutes in surgical duration.
However, this procedure demonstrated a high level of sensitivity
(99.4%) and specificity (99.5%) in detecting a patent processus
vaginalis.'

Minimally invasive surgery has emerged as a viable and effective
option for pediatric surgical treatment across a diverse spectrum
of disorders and procedures, ensuring both safety and success.
Laparoscopy is said to provide several advantages compared to open
surgery, such asimproved visualization, expedited recovery, reduced
hospital stay, decreased painkiller use, diminished complications,
and enhanced cosmetic outcomes. Laparoscopy has the additional
benefit of facilitating straightforward viewing and assessment of the
contralateral inguinal ring during the surgical correction of IHs."
Several new laparoscopic methods have been developed for the
treatment of pediatric inguinal hernia, taking use of the numerous
advantages associated with this approach.

The primary objective of various laparoscopic herniotomy
techniques is to excise the patent processus vaginalis. The first
technique described by Esposito and Montupet used the use of a
purse-string suture to close the peritoneum at the internal inguinal
ring.In 1998, Schier introduced a comparable methodology'? which
included the use of a series of sutures in the form of either “N” or
“Z" across the internal inguinal ring. In 1999, Esposito introduced
a modification in which the peritoneum located laterally to the
internal inguinal ring was incised before to the placement of the
purse-string suture.”'?'3 Becmeur et al. subsequently proposed
a technique that replicated each stage of the traditional open
operation, including the excision of a portion of the patent
processus vaginalis.'* In the year 2011, Wheeler et al. conducted a
study wherein they recorded the procedure of creating a peritoneal
incision around the internal inguinal ring, followed by its closure
using a purse-string suture.'” Various techniques have been reported
in the literature for the management of hernia sac during surgery.
These techniques include the use of specialized awls or needles to
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facilitate suture transfer across the hernia sac, as well as methods
such as hydro dissection and the use of microincisions for ligating
the sac. The success rates of these approaches exhibit variability
contingent upon the laparoscopic skills and surgical expertise of the
practitioner, yet demonstrating comparability to the open approach
with success rates ranging from 95 to 100%.%°

Despite the acknowledged benefits, shown equivalence to
open surgery, and increasing use by juvenile general surgeons,
the integration of laparoscopic herniotomy into the repertoire of
pediatric surgeons has been met with caution.

CoNcLUSION

When performed in babies and children to repair an indirect hernia
(i.e., patent processus vaginalis), laparoscopic herniotomy is both
safe and successful. It is a safer procedure than the traditional
open method since there is no need for vas deferens and vascular
dissection. It enables great visualization of chord structures as well
as their optimal protection throughout the treatment. In situations
of unilateral IH, simultaneous diagnosis of patent processus
vaginalis and treatment minimizes the likelihood of metachronous
hernia.”® There were no intraoperative problems. Despite its low
use rate among pediatric surgeons to date, laparoscopic hernia
repair is a well-established option to open surgery, particularly
when double IHs are present or there is worry for a potential
patent processus vaginalis. Less discomfort, faster recovery, and
improved outcomes make it the ultimate frontier in the treatment
of pediatric inguinal hernia, solidifying its position as a viable and
likely superior option to traditional repair.
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