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ABSTRACT
Objective: To assess the superficial surgical site infection after primary closure versus delayed primary closure of wound
in perforated appendicitis.
Study Design and Setting: This was an observational study conducted at Darul Sehat Hospital & Civil Hospital Karachi
during March 2019 to August 2019
Methodology: All patients of either gender between 18-50 years of age undergoing open Appendectomy through standard
gridiron incision in emergency having consented for participation in the study prior to surgery and with per-operative
finding of perforated appendix in emergency were included. Patients on steroids or immunosuppressive agents, smoker
staking 5 or more cigarettes per day, patients with history of Diabetes Mellitus, chronic liver disease and chronic renal
failure were excluded from the study. Patients with perforated appendix were randomly allocated into two Groups. Group
A received delayed primary closure at 3rd post-operative day while in Group B primary closure was done immediately after
appendectomy. All patients were examined for signs and symptoms of superficial surgical site infection at the 5th post-
operative day before discharge from the hospital. SPSS version 13 was used for data analysis. Chi square test was applied
to compare the outcome (superficial surgical site infection) in both groups. P-value <0.05 was considered as significant.
Results: A total sixty patients were allocated in each group. Wound infection was very high among patients with immediate
closure (40%) as compared to group which received delayed primary closure (15%) (p=0.020).
Conclusion: The superficial surgical site infection was significantly higher after primary closure versus delayed primary
closure of wound in perforated appendicitis.
Keywords: Perforated Appendicitis, Surgical Wound Infection, Wound Closure Techniques,

surgical site infections (SSI) increase postoperative hospital
stays, patient mortality, and the need for reoperations. The
latest estimates indicated 15.7% of hospital-acquired
infections were due to SSI and reported as third most
prevalent form of healthcare-related infections. 4 Obesity is
considered a risk factor for surgical site infection (SSI). A
trend of increasing BMI from normal obesity may increase
the risk for SSI risk morbidly has been observed in almost
all types of surgery. 5

The wound infection rate is 4.7% for uncomplicated
appendicitis but increases up to 34.1% in perforated
appendicitis. 6 In perforated appendicitis; there is a
contamination of the incision margins with colonic bacteria
and results in surgical site infection during immediate post-
operative day. To minimize this contamination and reducing
the chances of infection, delayed primary closure of wound
is advocated by some surgeons in perforated appendicitis.
In this technique wound is left open, dressed daily for 3-5
days with anti-bacterial solution (Povidone-iodine) and then
closed primarily.
Superficial surgical site infection (SSI) is common after
appendectomy, especially in complicated appendicitis (i.e.
gangrene and rupture); the incidence is 9% to 53%. It
increases pain, length of stay and costs. The risk factors
related to SSI are divided into patient-related factors, surgery-
related factors and microbial-related factors. 7 A study by
Siribumrungwong et al confirmed the results of previous
systematic reviews and meta-analysis, which also indicate

INTRODUCTION:
Appendicitis is one of the most common causes of acute
abdominal pain; with an incidence of 110 / 100,000.1 Wound
infection at the surgical site is the most common complication
after surgery. 2,3 The superficial surgical site is the actual
incision site and is also called the surgical wound. They are
often used interchangeably. Surgical wound infections can
have serious consequences for patients and care facilities:
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that lower superficial SSI closure (PC) in primary wounds
is better than delayed primary wound closure (DPC) ) Group,
23% (12%, 33%) and 26% (10%, 42%). 8,9

There is still controversy among surgeons about the
appropriate method of wound closure in perforated
appendicitis. Most surgeons favor primary closure as it is
more satisfying for the patients, reduces length of hospital
stay and treatment cost as no additional procedure has to be
performed and infection rate comparable to delayed closure.
8,9Several studies and randomized controlled trials (RCTs)
have tried to answer this question in the past, with mixed
results. 10,11Meka et al. concluded that the risk of SSI in
ruptured appendicitis showed no difference between PC and
DPC techniques. In low-risk SSI patients, PC does not
increase the risk of SSI. 12

As one would expect, this difficulty is less common in
today's era of laparoscopic appendectomy. However, open
appendectomy is still standard practice in many parts of the
world. In fact, even in the UK and Europe, one-third of
appendectomy is still performed in an open way. 13 Wound
infections is an extremely cumbersome morbidity for the
patients. It not only increases hospital stay but also leads to
poor scar and social burden on patients and their family. 14

As perforated appendicitis is an already known cause for
post-operative wound infection in the selected cases (an
intervention at the time of surgery) that reduces post-operative
wound infection and results into better patient management
and satisfaction. To assess the superficial surgical site
infection after primary closure versus delayed primary
closure of wound in perforated appendicit is .
This study aimed to investigate the effect of delayed primary
closure on wound infection by comparing it to primary
closure so that hospital stay and operative cost can be reduced
and early discharge achieved.
METHODOLOGY:
This was the comparative observational study conducted at
Darul Sehat Hospital &Civil Hospital Karachi during March
2019 to August 2019. All patients of either gender between
18-50 years of age undergoing open Appendectomy through
standard gridiron incision in emergency having consented
for participation in the study prior to surgery and with per-
operative finding of perforated appendix in emergency were
included.Patients on steroids or immunosuppressive agents,
smokers taking 5 or more cigarettes per day, patients with
history of Diabetes Mellitus, chronic liver disease and chronic
renal failure were excluded from the study.The sample size
was calculated using website open epi.com. Considering
average infection rates of 2.9% and 38.9% in the study and
control group respectively and taking 95% confidence
interval and 95% power of the test, the sample size was 24
patients in each group.Total 60 patients in both groups were
assessed for wound closure. Non-probability - consecutive
sampling was used and patients were randomly allocated in

Group A (Study group) and Group B (Control group) using
random allocation software version 1.0.0.Group A was
comprises of patients with delayed wound closure and Group
B was comprises of primary wound closure. Initial
resuscitation was done with intravenous fluids and analgesics.
At induction, all patients were given 1gm of third generation
cephalosporin and 500mg of Metronidazole for prophylaxis
against infection. After that all patients underwent open
Appendectomy via grid iron incision. In the group A, the
skin and subcutaneous tissue was closed at 3rd post-operative
day. However, in the group B, the wound was simply closed
at the time of surgery. Similar post-operative antibiotics i.e.
Cephalosporins and Metronidazole were given for 5 days
in both groups.
All patients were examined for signs and symptoms of
superficial surgical site infection at the 5th post-operative
day before discharge from the hospital. Grading for
examination of wound for infection on 5thpost-operative day
was assessed as Grade 0 Normal healing, Grade 1 Normal
healing with bruising, Grade 2 Erythema plus fever >380,
Grade 3 Clear or hemoserous discharge, Grade 4 Purulent
discharge, Wound infection was labeled to grade 2 and
above. The study was executed after approval of Ethical
Review Committee of Liaquat College of Medicine &
Dentistry, Karachi. Confidentiality was protected by using
password-protected files, encryption when sending
information over the Internet, and even old-fashioned locked
doors and drawers. Confidentiality of all record was
maintained as per hospital policy. SPSS version 13 was used
for data entry and analysis. Chi square test was applied post
stratification to compare the outcome (superficial surgical
site infection) in both groups. P-value > 0.05 was considered
as statistically significant.
RESULTS:
Mean age of the patients was 23.31 ±10.06 years. Mean
BMI of the patients was 19.11 ±2.99Kg/m2.Duration of
surgery of >30 minutes was higher in both groups with 29
(96.7%) in each group (Table – I). Among grading, grade
0 was found to be higher 11 (36.7%) in group A whereas
grade 3 was found to be higher 9 (30%) in group B.
Significant association was observed in between wound
infection and group.
In group B; 24 patients (40%) suffered from wound infection
as compared to group A in which 9(15%) patients got infected
(Table – II). Wound infection was significantly higher among
patients with group B as compared to group A (p-value
0.020). Post stratification analysis didn’t show any significant
difference in infection rate among the groups on the basis
of gender, age, operative time and BMI.
DISCUSSION:
In perforated appendicitis there is a contamination of the
incision margins with colonic bacteria which leads to surgical
site infection in the immediate post-operative day. There is
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still controversy among surgeons about the appropriate
method of wound closure in perforated appendicitis. A lot
of surgeons favor primary closure as it is difficult to brief
patient that his/her wound would be left open after surgery
and obviously it adds an additional procedure to all the
patients and ultimately to the healthcare costs.15-18However,
studies suggest that delayed primary closure is associated
with a significantly lower wound infection rate thus reducing
the length of hospital stay, operative cost and more patient
satisfaction.6, 19,20,21

In our study, wound infection was significantly higher among
patients with group B (40%) as compared to group A (15%)
although the infection rate came out to be higher in both
groups when compared to international literature. Chiang
and colleagues have shown that in cases of perforated
appendicitis wound infection rate in delayed primary closure
group is 2.9% as compared to 38.9% in primary closure
group.20 A recent systematic review conducted by Hureibi

et al. in 2019, they retrieved 471 studies; eight met the
eligibility criteria and were included in the analysis. These
trials included 1,263 patients, of whom 623 patients
underwent delayed closure and 640 primary closures. Surgical
Site Infections (SSI) rates were not significantly different
between the DC and PC groups (16.25% & 12.68%
respectively. OR=0.60, 95% CI: 0.23-1.54.10Wound infection
is an extremely cumbersome morbidity for the patients. It
not only increases hospital stay but also leads to poor scar
and social burden on patients and their family. As perforated
appendicitis is an already known cause for post-operative
wound infection,22 in theses selected cases an intervention
at the time of surgery that reduces post-operative wound
infection translates into better patient management and
satisfaction.
The SSI rate was lower in the PC than the DPC group, with
rates of 5% versus 9% respectively. Patients who received
PC would be at an approximately 77.8%  lower risk of SSI
than patients who received DPC, but this was not significantly
different.11 Latif et al reported that delayed primary closure
for different pathologies in appendicectomy is a safe approach
associated with prolonged admission and adverse scar
outcome while the primary closure is the most practiced
approach which is associated with better patients satisfaction
but morbidity rate being low can be grave and at times
mortality is encountered.23 SSI developed in 40.2 % of
patients after closure of incisions. Primary closure group
had a higher incidence of SSI and longer hospital stay.24

Delayed primary closure employs a safe means of avoiding
this morbidity and its associated cost issues and patient
disappointment.
CONCLUSION:
The superficial surgical site infection was significantly
higher after primary closure versus delayed primary closure
of wound in perforated appendicitis.
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Figure I: Comparison of grading with respect to group

Southampton wound grading system: Grade 0   Normal healing,
Grade 1   Normal healing with bruising, Grade 2   Erythema plus
fever > 380, Grade 3   Clear or hemoserous discharge, Grade 4
Purulent discharge. Grade 2 and above was considered as wound
infection.

60 (100%)
60 (100%)
120 (100%)

A
B

Total

Group
Wound Infection

No
51 (85%)
36 (60%)

87 (72.5%)

Yes
9 (15%)
24 (40%)

33 (27.5%)
0.020

P-value*Total

Table – II: Comparison of wound infection between groups

* = Chi square test
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