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Abstract:

Background: Surgical management of pediatric abdominal conditions such as intussusception, volvulus, and
pyloric stenosis has evolved significantly with the increasing adoption of laparoscopic techniques. Minimally
invasive surgery (MIS) is associated with improved outcomes, but open surgery remains the preferred approach
in certain complex cases, particularly emergencies like volvulus.

Objective: This study aims to evaluate the trends in the use of laparoscopic versus open surgery in the treatment
of intussusception, volvulus, and pyloric stenosis, comparing patient outcomes in terms of operative time, hospi-
tal stay, and postoperative complications.

Materials and Methods: A retrospective analysis was conducted with a sample size of 330 pediatric patients
who underwent surgery for intussusception (n=150), volvulus (n=80), and pyloric stenosis (n=100). Each group
was subdivided based on the surgical approach: open or laparoscopic. Patient outcomes such as operative time,
length of hospital stay, and complications were analyzed and compared between the two approaches.

Results: Laparoscopic surgery was predominantly used for intussusception (80%) and pyloric stenosis (20%),
while open surgery was more common for volvulus (70%). Laparoscopic procedures resulted in shorter opera-
tive times (75 vs. 85 minutes, p=0.02), reduced hospital stays (3.1 vs. 5.2 days, p<0.001), and fewer complica-
tions (10.3% vs. 18.7%, p=0.04) compared to open surgery.

Conclusion: Laparoscopic surgery offers significant advantages in the management of intussusception and pylo-
ric stenosis, including shorter hospital stays and fewer complications. However, open surgery remains the pre-
ferred approach for volvulus due to its technical complexity and emergency nature.
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Introduction

Advances in minimally invasive surgery (MIS)
have revolutionized pediatric surgery, offering less
traumatic alternatives to traditional open surgery.
The adoption of laparoscopic techniques in pediat-
ric abdominal surgeries, such as for intussuscep-
tion, volvulus, and pyloric stenosis, has led to im-
provements in recovery times, reduced postopera-
tive pain, and minimized hospital stays.

Despite these advantages, there remains considera-
ble debate over the best surgical approach for these
conditions, particularly in emergency settings [1-5].
This article explores the evolving trends in the sur-
gical management of intussusception, volvulus, and
pyloric stenosis, highlighting the comparative out-
comes between open and laparoscopic techniques.

Intussusception is a common cause of acute intesti-
nal obstruction in young children, characterized by
the telescoping of one part of the intestine into an-

Bose et al.

other. Surgical intervention becomes necessary
when non-surgical reduction methods such as
pneumatic or hydrostatic reduction fail.

Historically, open surgery was the gold standard for
cases requiring operative management. However,
with advancements in laparoscopic techniques,
many centers now favor minimally invasive ap-
proaches [6-8].

Volvulus, especially midgut volvulus, is a life-
threatening condition that requires prompt surgical
intervention to avoid bowel ischemia. While open
surgery has been the conventional method for un-
twisting the bowel and fixing the mesentery, lapa-
roscopic techniques have shown promising results
in select cases. Nevertheless, the complex anatomy
and urgency of volvulus often make laparoscopic
procedures technically challenging, raising con-
cerns about the generalizability of the approach
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[9,10]. Pyloric stenosis is a condition characterized
by hypertrophy of the pylorus, leading to obstruc-
tion of gastric outflow. Ramstedt's pyloromyotomy
has been the standard surgical treatment. Recently,
laparoscopic pyloromyotomy has gained popularity
due to its reduced scarring and faster recovery
times, though its efficacy and safety compared to
the open technique are still subjects of discussion
[11,12].

Given the critical nature of these conditions, it is
essential to evaluate the outcomes of different sur-
gical techniques systematically [13]. This study
aims to assess trends in the management of intus-
susception, volvulus, and pyloric stenosis by com-
paring the outcomes of laparoscopic and open sur-
gery. We hypothesize that laparoscopic surgery
will show significant advantages in terms of recov-
ery time and complication rates, but may pose
technical challenges in certain emergency condi-
tions, particularly volvulus.

Materials and Methods
Study Design and Population

This retrospective study was conducted over a five-
year period at a tertiary care pediatric surgery cen-
ter. A total of 330 pediatric patients who underwent
surgical intervention for intussusception, volvulus,
or pyloric stenosis were included in the study. The
sample size was divided as follows: intussusception
(n=150), volvulus (n=80), and pyloric stenosis
(n=100). Each group was further categorized based
on the surgical approach used—open surgery or
laparoscopic surgery.

o Intussusception: 30 patients underwent
open surgery, and 120 underwent laparo-
scopic surgery.

e Volvulus: 56 patients underwent open sur-
gery, and 24 underwent laparoscopic sur-

gery.
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o Pyloric stenosis: 80 patients underwent
open surgery, and 20 underwent laparoscop-
ic surgery.

Inclusion Criteria

o Pediatric patients aged 0-12 years who under-
went surgical treatment for intussusception,
volvulus, or pyloric stenosis.

o Patients with complete medical records, in-
cluding preoperative and postoperative details.

o Cases where the initial surgery was performed
at the institution.

Exclusion Criteria

e Patients with recurrent intussusception, volvu-
lus, or pyloric stenosis who had previous sur-
geries for these conditions.

o Patients with incomplete medical records or
those who underwent surgery at a different in-
stitution.

Data Collection

Data was extracted from electronic medical records
and included patient demographics, clinical presen-
tation, type of surgery performed (open or laparo-
scopic), operative time, length of hospital stay,
postoperative complications, and recovery out-
comes. Postoperative follow-ups were assessed for
a period of 6 months to evaluate the incidence of
surgical complications, such as infection, recur-
rence, or adhesions.

Statistical Analysis

Statistical analysis was conducted using chi-square
tests for categorical variables and t-tests for contin-
uous variables. A p-value of <0.05 was considered
statistically significant.

Results

The results are summarized in the following tables.

Table 1: Distribution of Surgical Approaches in the Management of Intussusception, Volvulus, and Pylo-
ric Stenosis

Condition Surgical Approach Number of Patients (n=330) Percentage (%)

Intussusception Open 30 9.1%
Laparoscopic 120 36.4%

Volvulus Open 56 17.0%
Laparoscopic 24 7.3%

Pyloric Stenosis Open 80 24.2%
Laparoscopic 20 6.1%

Table 1 shows the distribution of patients based on the surgical approach for each condition. Laparoscopic sur-
gery was more commonly performed for intussusception and pyloric stenosis, while open surgery was the pre-
dominant choice for volvulus, reflecting the challenges of laparoscopic techniques in emergency situations like

volvulus.

Table 2: Comparison of Outcomes between Open and Laparoscopic Surgery
Parameter Open Surgery (n=166) | Laparoscopic Surgery (n=164) p-value
Mean Operative Time (min) 85+20 75+ 18 0.02*
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Length of Hospital Stay (days) 52+13

3.1+1.1 <0.001**

18.7%

Postoperative Complications (%)

10.3% 0.04*

Table 2 compares the outcomes between open and
laparoscopic surgery. Laparoscopic surgery had a
shorter operative time, reduced hospital stay, and
lower postoperative complications compared to
open surgery, particularly in intussusception and
pyloric stenosis cases.

Discussion

This study provides valuable insights into the
evolving trends in pediatric abdominal surgery for
intussusception, volvulus, and pyloric stenosis. The
increasing use of laparoscopic techniques, especial-
ly for intussusception and pyloric stenosis, high-
lights the growing preference for minimally inva-
sive surgery (MIS). These findings are consistent
with other studies that report the benefits of MIS in
reducing recovery time, minimizing scarring, and
decreasing postoperative complications [14,15].

The choice of open surgery in most volvulus cases
reflects the technical challenges associated with
laparoscopy in emergency scenarios. Laparoscopic
procedures may not always provide the same level
of visualization and access needed in cases of bow-
el ischemia, necessitating open surgery for safer
and quicker resolutionl [16-19].

Postoperative complications were significantly
lower in the laparoscopic group, which aligns with
literature emphasizing the reduced infection risk
and faster recovery associated with MIS. However,
the expertise required for laparoscopic surgery,
particularly in small children, remains a limiting
factor in widespread adoption [20].

Conclusion

This study demonstrates that laparoscopic surgery
offers significant advantages over open surgery in
terms of operative time, length of hospital stay, and
complication rates for intussusception and pyloric
stenosis. However, open surgery remains the pre-
ferred approach for volvulus due to its complexity.
These findings underscore the importance of indi-
vidualizing surgical approaches based on the condi-
tion and clinical context.
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