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INTRODUCTION

	 Wound infection is not an uncommon cause of 
post operative morbidity after appendectomy even after 
the mandatory protocol use of preoperative broad spec-
trum prophylactic antibiotic, which results in more post 
operative pain as well as prolong stay in the hospital.1

	 The incidence of wound infection in simple 
appendicitis is less than 10%2-4. But in contrast higher 
in gangrenous and perforated appendicitis from 15% 
to 20% with maximum of 35% in cases of generalized 
peritonitis2-5.

	 Usually surgeons with intent to prevent the 
complication of wound site infection prefer delayed 
primary closure in cases of gangrenous or perforated 
appendix6,7. Up-to-date most centers in the world stick 
to the policy of leaving the wound open in majority of 
post appendectomy patients, especially in those with 
perforated or gangrenous appendix.1

	 The main reason behind this approach was the 
response to the very high incidence of wound site in-
fection in these complicated cases of upto 58%. But the 
limitation is that most of these reports were gathered 
before the era of the new day golden drugs (broad 
spectrum antibiotics), which have definitely resulted in 
decrease number of these wound site infections rates. 
Several trials in 80s and 90s showed marked decline 
in these wound site infections in patients with primary 
wound closure after the use of prophylactic antibiotics 
in these groups which is a solid reason to believe that 
such management might be a safe and easy option.7 
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ABSTRACT

Objective: To determine the incidence of surgical site infection in patients after primary closure with perforated or 
gangrenous and simple appendicitis.

Background: Appendectomy is the most commonly performed procedure in surgical emergency departments throughout 
the world .After appendectomy most surgeons nowadays prefer primary delayed closure in patients having gangrenous 
or perforated appendicitis .Usual outcome is more post operative pain as well as prolong hospital stay resulting in 
increase hospital costs which is a matter of big concern in this part of the world .there is an ongoing debate regarding 
primary wound closure in these patients without an obvious consensus yet .Usually in this hospital the wound is left 
open for primary delayed wound closure. In this study our aim was to compare the incidence of wound infection in 
patients having simple appendicitis to those who had gangrenous or perforated appendix after performing primary 
closure in both groups.

Meteriel and Methods: This study was conducted in surgical unit Hayatabad Medical Complex Peshawar.In this 
observational study a total of 356 patients were included, in which 178 patients (half of total) were of gangrenous or 
perforated appendicitis and 178 patients (half of total) were simple appendicitis. Wounds of all patients in both groups 
were closed by choosing primary wound closure method. Follow up was carried out for a time period of 30 days in all 
patients after surgery. Data of the patients such as age,gender,operating time,histopathologic report,culture/ sensitivity 
report and wound infection were all gathered. A comparison between the studied groups was made using Student’s 
t-test for continuous variables and χ2 test for categorical variables.

Results: The median age of the patients was 22 years. There were 118 (33.4%) females and 238 (66.6%) males. The 
median operating time was 32 minutes. Wound infections were observed in 21 patients (5.8%), including 8 cases of 
simple and 13 cases of gangrenous or perforated appendicitis which was not statistically significant.

Conclusion: There was no statistically significant difference in wound infection between the simple and gangrenous 
or perforated appendicitis groups.
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	 Even studies in recent past by Chatwiriya (2002) 
and McGreal (2002) have shown that gangrenous or 
perforated appendicitis most of the times can be pri-
marily closed.8,9

	 As several trials have concluded that, primary 
closure of all incisions is indicated. Thus one of the most 
important reasons for the controversy in a primary or 
delayed closure is post-surgical wound infection.1,5 In 
this study, we have attempted to compare the incidence 
of wound infection after primary wound closure between 
patients with gangrenous or perforated versus patients 
with simple appendicitis.

MATERIAL AND METHODS

	 A total of 356 patients both males and females 
with the diagnosis of acute appendicitis who were 
operated in our surgical department between January 
2012 and june 2013 were included in this study, the 
wound was primarily closed. The following data were 
gathered: age, sex, operation time, and pathologic 
diagnosis, length of stay in hospital, American society 
of anesthesiology classification, preoperative antibiotic 
administration and presence of wound site infection. 
We followed the patients for the presence of wound site 
infection according to Hinchy classification of wound 
site infection for a time period of 4 weeks after appen-
dectomy. All patients were divided in two groups of sim-
ple and gangrenous or perforated appendicitis on the 
basis of their operative findings and pathology reports.
Simple appendicitis (178 patients) which consisted of 
acute focal and acute suppurative; and the latter (178 
patients) which were gangrenous and perforated.10 
patients with generalised peritonitis and those who had 
perforation at the base of the appendix were excluded 
from the study. The diagnosis of peritonitis in suspected 
patients was confirmed either by ultrasonography or at 
laparotomy. Only patients with ASA 1 were included in 
the study to control the confounders. Wound infections 
were managed by opening the wound and normal saline 
wash and in addition with antibiotic cover according to 
culture and sensitivity report for 5-7 days.

	 The use of prophylactic antibiotics cephalosporin 
and metronidazol before the skin incision and 4 doses 
of cephalosporin in next 2 days and 6 doses of metro-
nidazole in next 2 days intravenously was carried out 
in all these patients. In cases where gangrenous or 
perforated appendicitis was found at the time of surgery, 
antibiotics were continued for the next 5 days after the 
patient was discharged from the hospital.

	 After the diagnosis of acute appendicitis, all pa-
tients were admitted, Informed consent was taken from 
all patients. Prophylactic antibiotic was given. Grid iron 

incision and muscle-splitting technique was used. Care 
was taken to avoid contamination of the subcutaneous 
tissue and adjacent peritoneal cavity during the proce-
dure. Appendectomy was performed with double stump 
ligation. The peritoneum, transverses abdominis muscle 
and aponeurosis of the external oblique muscle were 
closed in layers. Before skin closure, the wound was 
irrigated thoroughly with warm saline. Skin was closed 
with interrupted sutures. In patients with perforated 
appendicitis, peritoneal lavage after appendectomy was 
routinely performed with warm saline until the return of 
clear effluent. Medium size tube drain was placed in 
the pelvis through a separate wound in the abdominal 
wall. The skin and subcutaneous tissue were closed 
primarily. 

	 Patients’ characteristics were analyzed using 
student’s t test for continuous variables and χ2 test for 
categorical variables. A P value of less than 0.05 was 
considered to be statistically significant.All data analy-
ses were performed using the SPSS program (version 
11.5).

RESULTS

	 The median age of the patients was 22 years old 
(ranging from 15 to 65 years). There were 118 (33.4%) 
females and 238 (66.6%) males. On the basis of Amer-
ican Society of Anesthesiologists (ASA) classification, 
all patients were placed in class 1.

	 The median operation time was 32 minutes. The 
surgical wounds were closed primarily in 100% of the 
cases. The operation technique was the same in both 
groups. The male to female ratio in the simple appen-
dicitis group was 87:91 and 127: 51 in the gangrenous 
and perforated group.

	 There were 21 patients (5.8%) who developed 
wound infection that required opening and irrigation. No 
other major complications, such as an intra-abdominal 

Table 1. Frequency of post-surgical wound infection 
(PWI) according to simple and gangrenous or perfo-

rated appendicitis (P=0.260687).

Appendicitis 
type

PWI

Total Prevalence 
of PWI

No. PWI

Simple 8(4.5%) 170(95.5%) 
178

Gangrenous or 
perforated

13(7.3%) 165(92.7%) 
178

Total 21(5.8%) 335(94.2%) 
356

PWI=post-surgical wound infection
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abscess or perioperative mortality were seen. Simple 
appendicitis was diagnosed in 178 cases and gangre-
nous or perforated appendicitis in 178 cases, patho-
logically. Postoperative surgical wound infection had 
an incidence of 4.5% in the simple appendicitis group 
and 7.3% in the gangrenous or perforated appendicitis 
group (Table 1).

	 There was no statistically significant difference in 
wound infection between the simple and gangrenous 
or perforated appendicitis groups (P=0.260687).

DISCUSSION

	 As with simple appendicitis, the outcome of future 
debates about gangrenous or perforated appendicitis 
will rest on potential differences in postoperative factors 
such as analgesia requirements, length of hospital stay, 
return to regular activity and complication rates.11 Some 
authors consider that preoperative antibiotic admin-
istration allows for primary closure of appendectomy 
wounds despite data suggesting that contaminated 
wounds have a higher rate of wound infection.12

	 This practice has been aggressively pursued by 
the pediatric surgical community on the basis of its 
association with a “low” incidence of infectious compli-
cations, the elimination of painful and time-consuming 
dressing changes and reduction in cost.13,14 

	 Primary wound closure of acute appendicitis with 
perforation has also found its way into the manage-
ment of adult patients without adequate assessment 
of adverse outcomes. Open wound management of 
contaminated wounds is a practical measure that has 
been used for centuries.15

	 Previous reports indicate that the incidence of 
postoperative wound infection after appendectomy sub-
stantially increases with the severity of appendicitis and 
most infections occur after emergency appendectomy 
for perforated appendicitis.16

	 It is reported by Chiang et al that the presence of 
appendiceal perforation is the most important factor as-
sociated with the development of postoperative wound 
infection. They have concluded that in the presence 
of perforation, wounds should be left open to avoid 
an increased likelihood of wound infection and longer 
hospital stay.1 However, in this study surgical wound 
infection had an incidence of 4.5% in the simple appen-
dicitis group and 7.3% in the gangrenous or perforated 
appendicitis group. This difference was not statistically 
significant (P=0.260). 

	 Primary closure was performed in gangrenous 
or perforated appendicitis, because of low incidence 
of postsurgical infection or other complications

CONCLUSION

	 In this study we have concluded that primary 
wound closure after appendectomy would be safe 
even in the presence of a perforation provided that 
appropriate use of broad spectrum antibiotics cover 
is ensured. In simple words, a primary wound closure 
could be recommended in patients with gangrenous or 
perforated appendicitis as well as in those with a simple 
one.
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