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Frequency of Surgical Site Infection after Laparotomy 

in Pediatric Population 
 

Article History: Abstract: Background: SSI is a frequent postoperative complication 

after the laparotomy in children that leading to increased morbidity and 

higher healthcare costs. Children are vulnerable due to higher 

susceptibility to contamination. Early identification of risk factors is 

crucial for improving the outcomes and minimize the postoperative 

complications in the paediatric surgical patients. Objective: To 

determine the frequency of surgical site infection following 

laparotomy in paediatric populations at Lady Reading Hospital, 

Peshawar. Methodology: This descriptive study included One hundred 

sixteen patients, aged 2 to 15 years, who underwent emergency or 

elective laparotomy were included in this study at Department of 

Paediatric Surgery, Lady Reading Hospital, Peshawar from August 

2025 to November 2025. Children with pre-existing local skin 

infections, acquired immunodeficiency syndrome, children on long-

term immunosuppressive therapy were excluded. Surgical site 

infection was assessed after 30 days of the procedure. Surgical site 

infection was defined as the presence of swelling, redness, pain, 

warmth and puss like discharge from the wound. Data was analysed 

with SPSS 25. Chi square/Fisher exact test was used for stratification 

with p-value ≤ 0.05 considered statistically significant. Results: The 

median age of the patients was 8 years (IQR: 4-11), there were 68 

(58.6%) male patients. Emergency surgeries were conducted in 107 

(92.2%) cases. Surgical site infection was observed in 26 (22.4%) 

children. Associated risk factors for SSI were malnourishment 

(p=0.006), dirty and contaminated wounds (p=0.043), prolonged 

duration of surgery (p=0.018) and drain usage (p<0.001). Conclusion: 

The frequency of surgical site infection after paediatric laparotomy in 

the present study was 26 (22.4%). Malnutrition, dirty and 

contaminated wounds, prolonged surgery duration, and drain use were 

significantly associated with surgical site infection. 
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INTRODUCTION 
Surgical site infection (SSI) is a major clinically 

significant complication after the abdominal surgery. 

Regardless of the advancements in the surgical 

techniques, aseptic protocols. SSIs persist to pose a 

main challenge in the surgical practice globally and is 

associated with raised postoperative morbidity, 

surplus medical costs and mortality 1,2. Among the 

paediatric surgical patients such infections can have 

serious concerns as children usually have immature 

immune responses and might present with the 

congenital conditions that expose them to infection 

3.Laparotomy is frequently performed in the 

paediatric surgical practice for the broad spectrum of 

conditions such as intestinal obstruction, 

gastrointestinal anomalies and abdominal trauma. 

Though this open surgical approach permits the 

suitable management of intra-abdominal pathology 

but it also exposes surgical wound for microbial 

contamination 4-6.  
 

Risk of SSI is generally greater within the open 

abdominal procedures in comparison to the 

minimally invasive surgery due to extensive incisions 

and longer operative times 7. Wound infection 

remains a distinguished reason for delayed recovery 

among the children undergoing laparotomy. SSI rates 

reported in pediatric population was 10.3%, 

highlighting the persistent burden even in the modern 

surgical context 8. SSIs not merely affect physical 

recovery of child but may also antibiotic therapy and 

sometime reoperation. Consequently, SSIs denote as 

major contributor towards the morbidity and 

https://farmclin.com/
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healthcare expenditure. SSI related pathogens 

frequently display resistance to generally used 

antibiotics thus highlighting the need for antimicrobial 

stewardship and enhanced the infection prevention 

strategies 9. 
 

Burden of surgical site infection in poor countries 

remains high due to the resource restrictions and 

variations in the peri-operative care protocols. SSIs 

considerably increase the post-operative hospital stay, 

contributes to the patient discomfort and delayed 

recovery 10. A study conducted in Pakistan identified 

that the operative duration and inadequate peri-

operative preparation are the predominant factors 

leading to postoperative infection within the pediatric 

population 11. Preventive strategies intended at 

minimizing the SSIs have consequently become a 

priority in the paediatric surgical care. Evidence based 

measures comprise the strict adherence to the sterile 

surgical approach, nutritional status optimisation and 

proper postoperative wound care 12. 
 

Children undergoing laparotomy are vulnerable to 

infection due immature immune systems. Though 

improvements in surgical techniques and infection 

control measures have minimizes the overall 

occurrence of SSIs. However these infections remain 

to occur particularly in the developing countries 

where the infection prevention practices may vary. 

The aim of this study is to determine the occurrence 

of SSI following the laparotomy in the paediatric 

population which may aid in ascertaining the extent 

of the problem and support the development of 

effective preventive strategies for improving the 

postoperative outcomes in the children. 

METHODOLOGY 
The present descriptive study was conducted in the 

Department of Paediatric Surgery, Lady Reading 

Hospital, Peshawar. Before commencing the study, an 

ethical approval was taken from the institute (Ref: 

No.363/LRH/ MTI). The sample size of this study 

was 116, which was calculated using OpenEpi web 

based software keeping the following assumptions, 

previous frequency of surgical site infection of 25.9% 

following laparotomy in paediatric cases,13 absolute 

precision 8% and confidence level of 95%. 

Consecutive non-probability sampling method was 

used to include the participants. 
 

Children 2 to 15 years of age, of either gender, 

undergoing elective or emergency laparotomy were 

included. For this study laparotomy was defined as a 

surgical procedure involving an open incision via 

abdominal wall to gain access to the abdominal cavity 

for diagnostic evaluation/therapeutic intervention for 

conditions such as intestinal obstruction, appendicitis, 

perforation or congenital anomalies. Patients with 

pre-existing local skin infections, acquired 

immunodeficiency syndrome, children on long-term 

immunosuppressive therapy including corticosteroids 

or chemotherapy and concurrent infections at the time 

of surgery were excluded from the study.  
 

After taking informed written consent from the 

parents of the patients, children who met the selection 

criteria for this study were subjected to physical 

examination and their medical history was taken. 

Children who underwent laparotomy were followed, 

and surgical site infection was recorded. Clinical 

assessment of wound area was performed for the 

diagnosis of surgical site infection within 30 days of 

the procedure, recording all of the following features 

like swelling, redness, pain, warmth, and pus like 

discharge from the wound site. Risk factors such as 

wound classification (according to the CDC 

classification14), nutritional status (according to the 

WHO standard for child growth15), type of surgery, 

duration of surgery and usage of drains were also 

recorded. All the assessments were performed under 

the direct supervision of a consultant paediatric 

surgeon.  
 

For data analysis, SPSS 25 was used. For numerical 

variables such as age, median IQR was used, after 

assessing for normality with Shapiro Wilk test. For 

categorical variables such as surgical site infection, 

type of surgery, wound classification, nutritional 

status, duration of surgery, use of drains, wound 

dehiscence and gender were presented as frequency 

and percentages. Chi square test/Fisher exact test was 

used for stratification of surgical site infection with 

risk factors, p value ≤ 0.05, was considered statistically 

significant

 

RESULTS 
One hundred sixteen children between the ages of 2 to 15 years who underwent laparotomy were included in this 

study. The median age of the patients was 8 years with IQR 4 to 11 years. Majority of the presenting patients were 

male 68 (58.6%) (Figure 1).  
 

Table I presents the clinical presentation of the patients. Appendectomy was the most frequently performed surgical 

procedure in 79 (68.1%) cases. Most of the procedures were performed on an emergency basis 107 (92.2%).  

Surgical site infection was developed in 26 (22.4%) children (Table II). Table III presents the classification of SSI 

according to the Centers for Disease Control and Prevention. 
 

Table IV presents the factors associated with SSI, it was observed that children who developed SSI, majority were 

malnourished (p=0.006). SSI was more common in emergency procedures, but the association was not significant 
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(p=0.413).  
 

When comparing children who developed surgical site infection with those who did not, several factors showed 

significant associations. Nutritional status emerged as an important factor, with 14 (53.8%) of infected children being 

malnourished compared to only 23 (25.6%) in the non-infected group, and this difference was statistically significant. 

Although emergency surgeries comprised 23 (88.5%) of the infected cases compared to 84 (93.3%) in the non-infected 

group, the difference did not reach statistical significance (p=0.41). Wound classification showed that SSI was more 

common in dirty and contaminated wounds (p=0.043). Prolonged duration of surgery also showed significant 

association with SSI (p=0.023). The use of drains was also significantly associated with the development of SSI (p < 

0.001) (Table IV). 
 

 
Figure 1: Gender distribution 

 

Table 1: Clinical presentation of the patients 

Clinical presentation n % 

Surgical procedure 

Appendectomy 79 68.1% 

Intestinal obstruction 17 14.7% 

Perforation peritonitis 12 10.3% 

Other abdominal 

procedures 
8 6.9% 

Nutritional status 
Well nourished 79 68.1% 

Malnourished 37 31.9% 

Type of surgery 
Emergency 107 92.2% 

Elective 9 7.8% 

Wound class 

Clean 18 15.5% 

Clean contaminated 33 28.4% 

Contaminated 40 34.5% 

Dirty 25 21.6% 

Duration of 

surgery 

< 60 minutes 35 30.2% 

60 to 120 minutes 51 44.0% 

> 120 minutes 30 25.9% 

Use of drains 
Yes 38 32.8% 

No 78 67.2% 
 

Table II: Frequency of surgical site infection & wound dehiscence 

SSI & wound dehiscence n % 

Surgical site infection 
Yes 26 22.4% 

No 90 77.6% 

Wound dehiscence 
Yes 7 6.0% 

No 109 94.0% 
 

Table III: Classification of SSI according to CDC 

CDC classification n % 

Superficial incisional 14 53.8% 

Deep incisional 8 30.8% 

Organ space 4 15.4% 

 

58.6%

41.4%

Male Female
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Table IV: Risk factors for surgical site infection 

Risk factors 

Surgical site infection 

p value Yes No 

n % n % 

Nutritional status 
Well nourished 12 46.2% 67 74.4% 

0.006 
Malnourished 14 53.8% 23 25.6% 

Type of surgery 
Emergency 23 88.5% 84 93.3% 

0.417 
Elective 3 11.5% 6 6.7% 

Wound class 

Clean 2 7.7% 16 17.8% 

0.043 
Clean contaminated 5 19.2% 28 31.1% 

Contaminated 8 30.8% 32 35.6% 

Dirty 11 42.3% 14 15.6% 

Duration of 

surgery 

< 60 minutes 4 15.4% 31 34.4% 

0.018 60 to 120 minutes 10 38.5% 41 45.6% 

> 120 minutes 12 46.2% 18 20.0% 

Use of drains 
Yes 17 65.4% 21 23.3% 

< 0.001 
No 9 34.6% 69 76.7% 

Chi square/Fisher exact test used 

 

DISCUSSION  
The present study examined the burden of surgical site 

infections following laparotomy in one hundred 

sixteen children. An infection rate of 22.4% was 

observed. This figure aligns with the 25.9% reported 

by Imran et al. in their study on paediatric 

laparotomies.13 Another study reported SSI rate of 

14.5%, which appear lower than the rate observed in 

the present study, this discrepancy can be attributed to 

various factors such as differences in perioperative 

care protocols, infection control practices, and mixed 

cases observed in the present study including 

emergency and elective procedures.16 Another study 

reported infection rates ranging from 6.3% in high 

human development index countries, 34.2% in middle 

human development index countries and 24.7% in 

low development countries, which aligns with present 

findings.17 
 

The present study found a male predominance, a 

finding which is consistent with the gender 

distribution reported in multiple studies. Kamath et al. 

in their study on paediatric appendectomies reported 

57.7% males, while Khan and colleagues from 

Pakistan documented 66.7% males in their 

laparoscopic appendectomy series.18,19  
 

Nutritional status was a significant factor associated 

with surgical site infection in this study. Wabada et al. 

similarly reported low serum albumin, a biomarker for 

nutritional compromise as an independent predictor 

of surgical site infection in their study.16 Ankita et al. 

also reported that malnourished children had an 

infection rate of 22.4% compared to well nourished 

children.7 These findings highlight the critical role of 

preoperative nutritional status in paediatric surgical 

care. Malnutrition compromises immune function 

and wound healing, leading to increase in 

postoperative infections, and this relationship appears 

particularly more common in low resource settings. 
 

The majority of the procedures, more than 90%, in the 

present study were performed on an emergency basis. 

Among the infected children 23 (88.5%) underwent 

emergency surgery, but the association could not 

reach statistical significance. The insignificant 

association between emergency surgery and infection 

can be attributed to the small number of elective cases. 

Studies have demonstrated higher infection rates 

following emergency procedures.7,16 

Among infected children, dirty wounds and 

contaminated wounds were significantly associated 

with SSI. Wabada et al. documented infection rates of 

10.4% for clean wounds, 16.7% for clean 

contaminated, 27.1% for contaminated, and 45.8% for 

dirty wounds.16 In low development countries the 

infection rates have reported 39.0% for contaminated 

procedures compared to 17.2% for clean 

contaminated procedures.17  
 

Prolonged duration of surgery was also a significant 

factor of SSI in the present study. This finding aligns 

with various studies. Imran et al. reported that surgery 

duration > 120 minutes was associated with a 41.4% 

infection rate compared to procedures < 30 

minutes.13 Kamath et al. reported that each minute 

increase in surgery duration is a significant risk factor 

for SSI.18 Similarly various studies have reported that 

duration of surgery is associated with higher risk of 

SSI.16,20 In the present study, the use of drain also 

emerged as a significant factor for SSI, a finding which 

is in agreement with the literature.18,20  
 

This study provided current data from a local setting 

where the majority of paediatric laparotomies are 

performed on an emergency basis and where 

malnourishment is prevalent. While individual risk 

factors have been described in previous studies, the 

combination of variables examined in this study and 

their relative contribution in a clinical setting adds to 

the existing knowledge.  
 



                                                 ©2025 European Journal of Clinical Pharmacy; All Rights Reserved 

  

9510 

 

How to Cite: Rehman S.U, Khan M.Y. Frequency of Surgical Site Infection after Laparotomy in Pediatric 

Population. European Journal of Clinical Pharmacy. 2025. 7(1) 9506-9511 
 

  

   

Several limitations of this study needs to be 

acknowledged. Data on relevant variables like 

preoperative antibiotic timing, intraoperative 

hypoglycaemia and postoperative hyperglycaemia, 

were not reported. The single centre design of the 

study may limit generalisability to other settings with 

different patient population. The study did not include 

microbiological confirmation for all suspected 

infections. The study lacked long term follow up after 

the hospital discharge which means that infections 

presenting after discharge may have been missed. 

 

CONCLUSION  
In conclusion, this study found surgical site infection 

rate of 22.4% after paediatric laparotomy. The study 

further identified malnutrition, contaminated 

wounds, dirty wounds, prolonged surgery duration 

and drain usage as significant risk factors for surgical 

site infection. These findings highlight the significant 

burden of post laparotomy infection in paediatric 

population and emphasize the need for targeted 

preventive strategies.  
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