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Background: Managing complicated appendicitis presents surgical challenges, 
particularly due to potential postoperative complications like wound infections and 
intra-abdominal abscesses. The necessity of routine abdominal drainage in such 
cases remains a subject of debate. Objective: This study aimed to assess 
postoperative outcomes specifically wound infection, intra-abdominal abscess, and 
length of hospital stay in pediatric patients with complicated appendicitis, comparing 
those managed with abdominal drainage to those without. Material and Methods: 
A randomized controlled trial was carried out in the Pediatric Surgery Department 
of Nishtar Hospital, Multan, from May 31, 2024, to November 30, 2024. Sixty children 
aged 2 to 12 years with intra-operative findings of complicated appendicitis were 
included and randomly allocated into two groups: Group A (drain placement) and 
Group B (no drain). The primary outcomes measured were wound infection, intra-
abdominal abscess formation, and hospital stay duration. Further analysis was 
stratified by age, gender, and symptom duration. Results: Postoperative wound 
infections were observed in 36.7% of patients in the drain group versus 20.0% in the 
non-drain group (p = 0.152). Abscess formation occurred in 16.7% and 23.3% of the 
drain and no drain groups, respectively (p = 0.519). The mean hospital stay was 
significantly longer in the drain group (5.77 ± 1.39 days) compared to the no drain 
group (4.64 ± 1.07 days, p = 0.001). Subgroup analysis revealed that prolonged 
hospital stays were more pronounced in younger children, males, and those with 
longer symptom duration. Conclusion: Using abdominal drains in complicated 
appendicitis may lead to extended hospital stays without significantly lowering 
postoperative complications. A selective approach to drainage may be more 
beneficial than routine use. 
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INTRODUCTION 
The appendix, a narrow, blind-ended tube extending from 
the cecum, holds considerable clinical relevance, 
especially in surgical practice. Once thought to be a 
vestigial organ, recent studies have shown that it contains 
abundant lymphoid tissue and may serve as a reservoir for 
beneficial gut flora [1]. This evolving understanding 
highlights the appendix’s potential immunological and 
microbiological roles. Acute appendicitis, the 
inflammation of the appendix, remains one of the most 
frequent surgical emergencies worldwide and a common 
cause of acute abdominal pain [2]. 
Surgical removal of the appendix, known as an 
appendectomy, is the definitive treatment, performed 
either through an open approach or laparoscopically. In 
resource-limited settings like Pakistan, emergency open 
appendectomies are still widely practiced. For 
complicated cases—such as those involving perforation, 
gangrene, or peritonitis—surgeons may choose to insert 
an abdominal drain, often based on intraoperative findings 
and individual clinical judgment. Others argue that 

meticulous peritoneal lavage combined with appropriate 
antibiotic therapy can be equally effective, eliminating the 
need for drains [3]. 
Aneiros Castro et al. [4] compared drainage versus non-
drainage in complicated appendicitis and found no 
significant difference in intraoperative complications. 
However, patients in the drainage group required longer 
operative times, extended antibiotic use, and prolonged 
hospital stays, without showing a reduction in 
postoperative complications. Diagnostic confirmation of 
complicated appendicitis is typically supported by 
imaging, such as ultrasound or CT scan. Delayed 
diagnosis—whether due to patient presentation or 
hospital processing can lead to advanced complications 
like perforation, abscess formation, or generalized 
peritonitis [5–6]. 
Beek et al. [7] reported equal rates of wound infection 
(3%) in both groups, though intra-abdominal abscesses 
were more frequent in patients without drains (15%) 
compared to those with drains (6%). In contrast, Afzal et 
al. [8] found significantly higher wound infection rates 
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(52.9%) and longer hospital stays (5.97 ± 1.33 days) in the 
drainage group compared to the no-drainage group 
(14.7% infection rate, 3.38 ± 0.95 days stay; p < 0.001), 
highlighting the potential drawbacks of routine drainage. 
The debate on the advantages and disadvantages of intra-
abdominal drainage has been ongoing. The various aspects 
being considered for argument include operative time, 
incidence of intra-abdominal abscess formation, hospital 
stay, analgesic requirement and duration of nil per oral 
depending upon the post-operative gut ileus. No local 
study has been conducted to determine the efficacy of 
abdominal drainage. Research on the said topic at our 
institute would help in clarification of the uncertainty 
surrounding the use of abdominal drainage and planning 
improved management of complicated appendicitis. The 
results of my study will help to generate local data 
regarding the use of drains after appendectomy in patients 
with perforated appendicitis. 
 

MATERIALS AND METHODS 
This randomized controlled trial was conducted in the 
Departments of Pediatric Surgery at Nishtar Hospital, 
Multan, over a period of six months from May 31, 2024 to 
November 30, 2024. A total of 60 patients diagnosed with 
complicated appendicitis were enrolled, with 30 patients 
allocated to each group. The sample size was calculated 
using the WHO software for sample size determination in 
health studies, assuming a 95% confidence interval, 80% 
power of test, 14.7% infection rate in the non-drainage 
group, and 52.9% infection rate in the drainage group [8]. 
A consecutive non-probability sampling technique was 
used to recruit participants. 
Inclusion criteria were patients aged 2 to 12 years, of 
either gender, who were diagnosed intra-operatively with 
complicated appendicitis and had disease duration of less 
than 72 hours. Exclusion criteria included patients with a 
history of abdominal malignancy or previous abdominal 
surgery, confirmed through medical records, and those 
who did not consent to participate. 
Approval was obtained from the hospital’s ethical 
committee prior to the start of the study. Informed written 
consent was taken from the patients’ guardians. Data were 
collected by the principal investigator. After taking a 
detailed history and conducting a thorough physical 
examination, baseline data such as age, gender, duration of 
symptoms, and obesity status were recorded. Once 
complicated appendicitis was confirmed intra-operatively, 
patients were randomized into two groups using the 
lottery method. Group A included 30 patients in whom an 
abdominal drain was inserted at the end of the 
appendectomy, while Group B comprised 30 patients who 
underwent appendectomy without drain insertion. 
All surgical procedures were performed by a senior 
consultant surgeon with more than three years of 
experience. Patients were followed up on a weekly basis 
postoperatively. Wound infections were assessed 
clinically by a resident who was blinded to group 
allocation, and intra-abdominal abscesses were evaluated 
using ultrasonography performed by a consultant 
radiologist. Patient details including name, age, sex, and 
address were recorded on a predesigned proforma. 

Data were analyzed using SPSS version 23.0. Quantitative 
variables such as age, duration of symptoms, and 
postoperative hospital stay were presented as mean ± 
standard deviation. Categorical variables including 
gender, intra-abdominal abscess, and wound infection 
were presented as frequencies and percentages. The Chi-
square test was used to compare the incidence of intra-
abdominal abscess and wound infection between the two 
groups. The independent sample t-test was applied to 
compare postoperative hospital stay. Outcome variables 
were stratified by age, duration of illness, BMI, and gender. 
A p-value ≤ 0.05 was considered statistically significant. 
 

RESULTS 
A total of 60 pediatric patients diagnosed with complicated 
appendicitis were included in the study, with 30 assigned 
to the drain group and 30 to the no-drain group. The 
average age in the drainage group was 7.40 ± 3.06 years, 
while the non-drainage group had a mean age of 6.77 ± 
3.01 years. The overall mean age for all participants was 
7.08 ± 3.03 years. 
When comparing postoperative complications, there was 
no statistically significant difference between the groups. 
Wound infections were reported in 11 patients (36.7%) 
from the drain group and in 6 patients (20.0%) from the 
no-drain group (p = 0.152). Although a higher frequency 
was noted in the drainage group, the difference was not 
statistically meaningful. Similarly, intra-abdominal 
abscesses were observed in 5 cases (16.7%) with drains 
and 7 cases (23.3%) without drains (p = 0.519). These 
findings indicate that using drains did not significantly 
lower the rate of postoperative infections or abscess 
formation. 
Stratification of wound infection by age showed no 
significant differences: in children aged 2–7 years, 
infection rates were 33.3% with drainage versus 18.8% 
without (p = 0.354); for ages 8–12 years, rates were 40.0% 
and 21.4%, respectively (p = 0.280). A higher infection rate 
was seen in boys with drains (42.9%) than without 
(21.1%), and in girls (34.8% vs. 18.2%), but neither 
comparison reached statistical significance. Symptom 
duration under two days yielded low and similar infection 
rates between groups (10.0% vs. 12.5%, p = 0.867). Among 
those presenting after two days, infection was more 
common in the drain group (50.0% vs. 22.7%, p = 0.065), 
approaching significance. 
Analysis of intra-abdominal abscesses by subgroup also 
showed no statistically significant differences. Among 
younger children (2–7 years), abscesses occurred in 
20.0% of the drain group and 43.8% of the no-drain group 
(p = 0.157). For the older age group (8–12 years), abscess 
rates were 13.3% with drains and 0% without (p = 0.157). 
In males, no abscesses occurred with drains compared to 
21.1% without (p = 0.187). Among females, the rates were 
21.7% and 27.3% in the drain and no-drain groups, 
respectively (p = 0.722). Patients treated within two days 
showed similar abscess rates (20.0% with drains vs. 
25.0% without, p = 0.800), while those presenting after 
two days had slightly higher abscess rates in the no-drain 
group (22.7% vs. 15.0%, p = 0.524). 
The mean postoperative hospital stay was significantly 
longer in the drainage group (5.77 ± 1.39 days) compared 
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to the no-drain group (4.64 ± 1.07 days), with a statistically 
significant difference of 1.13 days (p = 0.001). Stratified 
analysis supported this finding: children aged 2–7 years in 
the drain group stayed an average of 5.63 ± 1.29 days 
versus 4.49 ± 1.10 days in the no-drain group (p = 0.012); 
for ages 8–12 years, the durations were 5.91 ± 1.52 and 
4.81 ± 1.04 days, respectively (p = 0.033). Among male 
patients, those with drains had a significantly longer stay 
(6.24 ± 1.09 days) than those without (4.58 ± 0.88 days, p 
= 0.001). In females, the difference was not significant 
(5.63 ± 1.46 vs. 4.74 ± 1.37 days, p = 0.101). Regarding 
symptom duration, no significant difference was found for 
patients presenting within two days (p = 0.161), while 
those with 2–3 days of symptoms had significantly longer 
stays in the drain group (5.73 ± 1.42 vs. 4.54 ± 0.99 days, p 
= 0.003). 
These results suggest that while drainage does not 
significantly lower infection or abscess rates, it is 
consistently linked with extended hospitalization, 
especially in younger children, males, and those with 
delayed presentation. 

Table 1 
Comparison of Postoperative Complications between Drain 
and No Drain Groups (n = 60) 
Outcome 
Variable 

Category 
Drain Group 

(n = 30) 
No Drain Group 

(n = 30) 
p-

value 

Wound Infection 
Yes 11 (36.7%) 6 (20.0%) 

0.152 
No 19 (63.3%) 24 (80.0%) 

Intra-Abdominal 
Abscess 

Yes 5 (16.7%) 7 (23.3%) 
0.519 

No 25 (83.3%) 23 (76.7%) 

Table 2 
Stratified Analysis of Wound Infection between Drain and 
No Drain Groups 
Stratification 
Variable 

Drain Group  
n (%) 

No Drain Group  
n (%) 

p-
value 

Age (2–7 years) 5 (33.3%) 3 (18.8%) 0.354 

Age (8–12 years) 6 (40.0%) 3 (21.4%) 0.280 

Gender (Male) 3 (42.9%) 4 (21.1%) 0.266 

Gender (Female) 8 (34.8%) 2 (18.2%) 0.320 

Duration (<2 days) 1 (10.0%) 1 (12.5%) 0.867 

Duration (2–3 days) 10 (50.0%) 5 (22.7%) 0.065 

Table 3 
Stratified Analysis of Intra-Abdominal Abscess between 
Drain and No Drain Groups 
Stratification 
Variable 

Drain Group  
n (%) 

No Drain Group  
n (%) 

p-
value 

Age (2–7 years) 3 (20.0%) 7 (43.8%) 0.157 

Age (8–12 years) 2 (13.3%) 0 (0.0%) 0.157 

Gender (Male) 0 (0.0%) 4 (21.1%) 0.187 

Gender (Female) 5 (21.7%) 3 (27.3%) 0.722 

Duration (<2 days) 2 (20.0%) 2 (25.0%) 0.800 

Duration (2–3 days) 3 (15.0%) 5 (22.7%) 0.524 

Table 4 
Comparison of Postoperative Hospital Stay between Groups 

Group n 
Mean Stay 

(days) 
Standard Deviation p-value 

Drain 30 5.77 1.393 
0.001 

No Drain 30 4.64 1.067 

 

Table 5 
Stratified Comparison of Postoperative Hospital Stay 
Between Drain and No Drain Groups 

Stratification 
Variable 
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Age (2–7 years) 5.63 ± 1.29 4.49 ± 1.10 1.15 0.012 0.27 – 2.03 

Age (8–12 years) 5.91 ± 1.52 4.81 ± 1.04 1.09 0.033 0.09 – 2.09 

Gender (Male) 6.24 ± 1.09 4.58 ± 0.88 1.66 0.001 0.80 – 2.52 

Gender (Female) 5.63 ± 1.46 4.74 ± 1.37 0.89 0.101 -0.18 – 1.96 

Duration (<2 days) 5.86 ± 1.41 4.91 ± 1.30 0.95 0.161 -0.42 – 2.31 

Duration  
(2–3 days) 

5.73 ± 1.42 4.54 ± 0.99 1.18 0.003 0.43 – 1.94 

 
DISCUSSION 
The routine use of abdominal drainage in pediatric 
complicated appendicitis remains a debated topic. In our 
study, the insertion of drains did not result in a statistically 
significant reduction in postoperative wound infections or 
intra-abdominal abscesses. However, it was associated 
with a significantly longer hospital stay, suggesting that 
routine drainage may offer limited clinical benefit and may 
instead contribute to prolonged recovery. 
Beek et al. [7] reported equal wound infection rates (3%) 
in both drainage and non-drainage groups, though the 
frequency of intra-abdominal abscesses was notably 
higher in the non-drain group (15% vs. 6%). This supports 
the theory that drainage may reduce abscess formation but 
does not necessarily prevent wound infections. In contrast, 
Afzal et al. [8] demonstrated significantly higher wound 
infection rates (52.9%) and longer hospital stays (5.97 ± 
1.33 days) in the drainage group compared to the non-
drain group (14.7% infection rate; 3.38 ± 0.95 days), 
highlighting the potential harms of routine drain use, 
particularly in terms of infection risk and hospitalization. 
A meta-analysis by Wu et al. [9] further emphasized that 
peritoneal drainage following laparoscopic appendectomy 
is associated with increased wound infection, 
postoperative pain, and longer hospital stays, with no 
significant reduction in abscess risk. This aligns with our 
findings, where drains did not offer protective benefits but 
were linked to longer recovery times. 
Ghansham et al. [10] similarly reported that patients who 
received drains had significantly higher rates of wound 
infection (p = 0.008) and prolonged hospital stay (p = 
0.005), supporting the growing evidence against routine 
drainage. Moreover, Abu et al. [11], in a meta-analysis of 
over 4,000 patients, found that drains did not reduce 
abdominal collections (OR = 1.41, p = 0.13), and instead 
increased risks of surgical site infections (OR = 1.93, p = 
0.0001), bowel obstruction, paralytic ileus, and fecal 
fistula. 
Fadl et al. [12], in a prospective comparative study, 
observed no significant difference in complication rates 
between groups but reported significantly longer hospital 
stays in patients with drains. This echoes the findings of 
our study, particularly in younger patients and those with 
delayed presentation. 
A randomized pediatric trial by Tran et al. [13] concluded 
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that drainage did not reduce postoperative complications 
such as abscess or infection but significantly extended 
hospitalization and raised treatment costs. Liao et al. [14], 
through retrospective analysis, showed that drainage 
increased complication risk, failed to prevent abscess 
formation (OR = 1.655, p = 0.4193), and delayed recovery. 
Sridhar et al. [15] found that intraoperative drain 
placement significantly increased the risk of postoperative 
abscesses (OR = 13.33) and sepsis (OR = 11.37), with 
longer hospital stays in the drainage group. In a second 
study by Liao et al. [16], drainage was again associated 
with more complications and delayed resumption of oral 
intake, reinforcing the risks of routine drain placement. 
In conclusion, while drainage may have selective 
indications in severe or contaminated cases, our findings 
along with recent literature, support the avoidance of 
routine abdominal drainage in pediatric complicated 
appendicitis. Doing so may reduce postoperative infection 

risk and shorten hospital stays, contributing to safer and 
more efficient patient care. 
 

CONCLUSION 
In conclusion, this study demonstrates that the use of 
abdominal drainage in patients with complicated 
appendicitis is associated with a significantly longer 
postoperative hospital stay, particularly among younger 
children, male patients, and those presenting after two 
days of symptom onset. While the use of drains did not 
significantly reduce the rates of wound infection or intra-
abdominal abscess, it was linked to increased 
hospitalization time without clear clinical benefit. These 
findings suggest that routine use of abdominal drainage 
may not be necessary in all cases of complicated 
appendicitis and should be carefully considered based on 
individual patient factors.
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