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ABSTRACT 

Objective: To compare intra-operative wound irrigation with normal saline versus irrigation with Imipenem and Cilastatin 
solution to develop surgical site infections in open appendectomy wounds. 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Department of Surgery, Combined Military Hospital, Bahawalnagar Pakistan, from Oct 2015 to 
Oct 2017. 
Methodology: Patients diagnosed with cases of acute appendicitis and planned to undergo open appendectomy were 
randomly divided into two equal groups; Group-A and Group-B. Group-A was subjected to intra-operative wound irrigation 
with 100 ml saline solution before skin closure. Group-B was irrigated with Imipenem and Cilastatin solution (500 mg diluted 
in 10ml of distilled water). Development of post-operative Surgical Site Infection was checked till the 30th Post-Operative Day. 
Results: Frequency of post-operative Surgical Side infection was comparatively less in Group-B (2.4%) as compared to Group-
A (8%), which was found to be statistically significant (p-value=0.046) 
Conclusion: Intra-operative wound irrigation with Imipenem and Cilastatin solution was superior to normal saline irrigation 
regarding the development of Surgical Site Infection in cases undergoing open appendectomy. 

Keywords: Appendectomy , Anti-bacterial agents, Wounds and Injuries, Surgical wound infection, Imipenem, Cilastatin.  

How to Cite This Article: Khan S, Awan AS, Asad H, Khan R, Asad H. Intra-Operative Wound Irrigation with Normal Saline Solution Versus Topical 
Antibiotics to Avoid Wound Infection. Pak Armed Forces Med J 2024; 74(1): 125-128. DOI: https://doi.org/10.51253/pafmj.v74i1.11737 

 
INTRODUCTION 

One of the most common causes of acute 
abdomen is acute appendicitis in tertiary care hospitals 
and surgical emergency departments.1 It is considered 
that the estimated prevalence of acute appendicitis is 
28.6%.2 In surgical practice, closure of the wound is an 
important step in any surgical procedure, and it is 
commonly related to several known complications, 
including wound Surgical Site Infections (SSIs), wound 
dehiscence, burst known abdomen, neuropathic pain 
and hernias. Considering all these complications, SSI is 
considered to be the most common complication, 
resulting in poor wound healing and poor surgical 
scar.3 It is considered that SSIs are the third most 
common hospital-acquired infections and result in 14% 
to 16% of all kinds of infections.4-5 Around the globe, 
Surgeons are trying to find out preventive measures 
that can result in a reduction of rates by the use of 
prophylactic measures, resulting in significant 
improvement in surgical outcomes as SSIs and their 
related complications like fascial dehiscence and 

incisional hernias reduced long run.6 In surgical 
practice, established and commonly practised 
prophylactic measures include prophylactic antibiotics, 
operation theatres sterile surgical techniques, 
antibiotic-coated sutures used during the surgical 
procedures and irrigation of the wounds before closure 
with topical antibiotics and normal saline.7 According 
to local studies, the infection rate in clean cases is 
4.88%; in clean-contaminated wounds, it is 8.39% and 
20.45% in Contaminated. It is seen that wound length 
is inversely proportional to the frequency of SSI.8 

One of the common surgical procedures 
performed around the globe is appendectomy for acute 
appendicitis. In the post-operative period, superficial 
SSI is one of the most common complications following 
appendectomy.9 Many risk factors are associated with 
increased risk of post-operative (SSIs), including 
Diabetes, length of incision, and technique of surgical 
procedure.10 Post-operative infections, particularly in 
the surgical site, are associated with increased 
morbidity, prolonged hospital stays, and additional 
healthcare costs. Therefore, exploring optimal intra-
operative wound irrigation methods is essential to 
enhance patient outcomes and minimize 
complications. 
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METHODOLOGY 

The quasi-experimental study was conducted at 
Combined Military Hospital Bahawalnagar, Pakistan 
from October 2015, to October 2017 after IERB 
approval. The sample size was calculated using the 
WHO Sample size calculator, taking population 
proportion of  4.4% and 2.2% in Groups A and B, 
respectively.11 The sampling technique was non-
probability consecutive sampling. 

Inclusion Criteria: Patients of either gender who were 
diagnosed with acute appendicitis and planned to 
undergo open appendectomy were included. 

Exclusion Criteria: Patients having diabetes mellitus, 
chronic liver disease, abdominal malignancies and 
patients using steroids were excluded. 

A total of 250 patients were included in the study. 
Informed written consent were obtained from every 
individual. All patients included in the study were 
randomly distributed in Groups A and B by lottery 
method (Figure-1). 

 

 
Figure-1: Patient Flow Diagram (n=250) 
 

After the closure of external oblique aponeurosis, 
Group-A patients were subjected to wound irrigation 
with 100 ml of Normal saline (0.9 %) solution. Group-B 
was irrigated with Imipenam and Cilastatin sodium 
(500mg diluted in 10 ml of distilled water). All patients 
received prophylactic intravenous ceftriaxone at the 
time of induction and were advised ceftriaxone and 
metronidazole as per body weight till five days post-
operatively. Dressing protocol and techniques for all 
patients remained the same (Mepore dressing opened 
72 hrs post-operatively and onwards changed 24 hrly). 
Prolene skin stitches were removed on seventh post-
operative day. The same surgical team performed all 
the surgeries, and patients were followed up 30 days 
post-operatively to look for the development of SSI. 
Wounds were graded per the Southampton Wound 

grading system (Figure-2), and wounds fulfilling 
Class-II and above criteria were considered positive for 
SSI. Contact numbers of patients were taken and all 
data was entered in the data collection proforma.  

 
Figure-2: Southampton Scoring System 

Statistical Package for Social Sciences (SPSS) 
version 20.0 was used for the data analysis. 
Quantitative variables were expressed as Mean±SD 
and qualitative variables were expressed as frequency 
and percentages. Chi-square test was applied to 
explore the inferential statistics. The p-value lower 
than or up to 0.05 was considered as significant. 

RESULTS 

Two hundred fifty patients undergoing open 
appendectomy were included. The minimum age was 
14 years, and the maximum was 63 years, with a mean 
age of 35.38+10.19 years. Of the 250 patients, 143(57.2 
%) were males, and 107(42.8%) were females. The 
frequency SSI in both males and females is shown in 
the Table-I. Group-A revealed an 10(8%) SSI frequency 
compared to Group-B, which was 3(2.4%). The groups 
had a statistically significant difference (p-value of 
0.046) as given in Table-II.  

Table-I: Comparison of Male Patients with  Female Patients in 
terms of Surgical Side Infection (n=250) 

Surgical Side 
Infection 

Gender 

p-value Male Patients 
n (%) 

Female Patients 
n (%) 

Yes 6(4.2) 7(6.5) 
0.516 

No 137(95.8) 100(93.5) 
 

Table-II: Comparison of  Surgical Side Infection between Study 
Groups (n=250) 

Surgical 
Side 
Infection 

Study Groups 

p-
value 

Group-A 
 (Normal Saline 

irrigation) 
n=125 
n (%) 

Group-B 
(Imipenem/ 
Cilastatin 
irrigation) 

n=125 
n (%) 

Yes 10(8) 3(2.4) 
0.046 

No 115(92) 122(97.6) 
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DISCUSSION 

In abdominal surgery, surgical site infections are 
one of the serious and common post-operative 
complications that are the main source of problems for 
both surgeons and patients.11,12 Surgical site infection is 
a common complication around the globe; preventive 
measures are under process and one of the research 
topics. Surgical site infection is a cost problem for both 
patients and hospitals. In all wounds, superficial SSI 
infections are commonly associated with surface 
contamination by microorganisms. One of the major 
factors for the development of SSIs is spillage of gut 
contents.13 Some studies in different parts of Pakistan 
revealed that the rate for clean wounds is 4.88%, the 
rate of clean contaminated wounds is 8.39%, and 
20.45% for contaminated cases.6 Due to the importance 
of SSIs, multiple methods were adopted to avoid SSIs. 
These days, multiple trials are being conducted on 
different prophylactic methods to avoid SSIs; two 
common research topics are antibiotic-coated sutures 
and intraoperative surgical wound irrigation. A meta-
analysis showed that the SSI rate is reduced by using 
antibiotic-coated sutures (10.4%) versus controls where 
antibiotic-coated sutures were not used (13.0%).13 

It is common practice in surgery that intra-
operative wound irrigation is carried out commonly in 
all surgical disciplines. Irrigation of wounds has many 
advantages: it keeps the bed hydrated; secondly, it 
allows the surgeons better visualisation of the wound 
before closure; and finally, wound irrigations help in 
removing wound contaminations and lowering bio-
burden and enhancing the healing process.5 Wound 
irrigation practice, however, has yet to be 
standardised, and there is no strong evidence that it 
reduces SSIs. More studies are underway on which 
type of wound is better for irrigation purposes. 
Around the globe, many irritants are used, including 
Gentamycin and Isotonic saline. A study was carried 
out to identify the role of gentamycin in reducing SSI 
in colorectal surgery, and it revealed that SSIs were 
reduced post-operatively.14 It is also seen that topical 
antiseptic solutions, including Chlorhexidine and 
Pyridine-Iodine, result in delayed wound healing.15 In 
extremity traumatic wounds, dual antibiotics loaded in 
chitosan sponge were utilised to assess the efficacy of 
local antibiotic effects, and it revealed that it reduces 
better control of wound infections.16 Triple-absorbed 
saline irrigation was utilised during breast surgery, 
which revealed that it reduces the rate of surgical 
wound infections.17 In another study, triple antibiotics 

or Chlorhexidine were utilised for irrigation of wounds 
in breast surgery, and they were irrigated for at least 
30 minutes. It revealed that triple antibiotic irrigation 
reduces the rate of surgical site infections.18 

The cost-effectivity of normal saline makes this 
solution common for irrigation purposes. Keeping this 
in view, we studied the effects of open appendectomy 
wound irrigation with normal saline and topical 
antibiotics. 

CONCLUSION 

There was a tendency for the lesser frequency of 
wound infection rates in patients among whom the wound 
was irrigated intra-operatively with Imipenem and Cilastatin 
solution compared to normal saline irrigation following an 
open appendectomy. 
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