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Introduction:
Acute appendicitis is a common indication for 
emergency abdominal surgery. Th e peak inci-
dence of the appendicitis is in the early child-
hood.1 Th en it decreases with the age. Th e male 

to female ratio is 1.3:1. Th e incidence of perfo-
rated appendix is higher in males and also at the 
extremes of ages.12

Th e obstruction of the lumen of the appendix 

Abstract
Introduction: Primary closure has the potential benefi t of rapid wound healing associated 
with the elimination of painful and time-consuming dressing changes, as well as a reduction 
in overall hospital costs. Although controversy persisted concerning the optimal methods of 
wound management, recent studies tend to recommend that perforated appendicitis most 
oft en can be primarily closed without an increase in the wound infection rate as compared to 
delayed primary closure.
Objective: To compare the primary closure verses delayed primary closure in patients with 
perforated appendix
Study design: Randomized controlled trial
Sett ing: Department of Surgery, Jinnah Postgraduate Medical Centre, Karachi
Duration of  study: 1 year from January  27, 2016 to January 26, 2017
Material and Methods: All patients aged 18-45 years of either gender having perforated ap-
pendix undergoing appendectomy were enrolled. Appendectomy was performed in the con-
ventional manner and the appendicular stump was not invaginated in any of the cases. Muscles 
was approximated with interrupted 2/0 vicryl. External oblique was closed by continuous su-
ture using vicryl 0 in PC group. Th e wound was thoroughly cleansed with normal saline only. 
In patients undergoing delayed primary closure, daily dressing was changed and in case of the 
presence of infection it was changed twice daily when required, till the closure of the wound. 
Wound was closed aft er refreshing the edges aft er 3rd post-operative days or once the infection 
was sett led in cases of infected wounds. Final outcome was assessed on 7th post-operative day 
in terms of wound infection and duration of hospital stay as per operational defi nition.
Results: Mean age of the patients was 37.36±10.49 years. Mean duration of hospital stay was 
7.38±1.25 days. Th ere were 37(61.70%) females and 23(38.30%) males. Wound infection was 
found in 13(21.70%) patients. 11 patients in Group-A (primary closure group) developed 
wound infection as compare to 2-patients in Group-B (delayed primnary closure). Statisti-
cally signifi cant diff erence was found in the comparison of wound infection with group B  to  A 
p-value 0.005. Regarding duration of stay in hospital, the duration with group-A 6.24 ±0.47 to 
group-B 8.53±0.51 p-value 0.001.
Conclusion: Th ere is a signifi cant diff erence in primary closure verses delayed primary clo-
sure in patients with perforated appendix
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is the main causative factor in the perforation 
of appendix.3 Fecoliths are responsible for the 
perforation of appendix in about 90% of cases of 
perforated appendix5  Th ere are many contribut-
ing factors in the perforation of appendix. Th e 
most important factor is the late presentation 
of the patients, since the onset of symptoms.6 
Th e incidence of post-operative wound infec-
tion aft er appendectomy substantially increases 
with the severity of the appendicitis treated, and 
most infections occur aft er emergency appen-
dectomy for perforated appendicitis.7,8

Of the many risk factors infl uencing post-opera-
tive wound infection, the method of skin closure 
has been implicated as an important factor. De-
layed primary closure (DPC) and primary clo-
sure (PC) are two commonly used methods, but 
there is no consensus as to the optimal method. 
Open-wound management of contaminated 
wounds is a practical measure that has been used 
for centuries.9 Th ree prospective randomized 
studies10 for management of perforated appen-
dicitis wounds showed no advantage to delayed 
primary closure in terms of decreased wound 
infection compared with PC, whereas another 
retrospective studies11 showed delayed primary 
closure could more signifi cantly reduce wound 
infection rate than PC. Bacterial contamination 
of the wound during surgery is the major factor 
responsible for the development of a subsequent 
wound infection. Th e off ending organisms are 
predominantly bacteria from the colonic fl ora.12 
Recently, several groups have published updated 
guidelines for the choice of appropriate prophy-
lactic antibiotics in abdominal surgery.10,13 Some 
authors consider that perioperative antibiotic 
administration which allows primary closure of 
all appendectomy wounds, despite data suggest-
ing that contaminated wounds have a higher rate 
of wound infection.11

Th is practice has been aggressively pursued by 
surgeons on the basis of its association with a 
“low” incidence of infectious complications, 
the elimination of painful and time-consuming 
dressing changes and reduction in cost.9,14 Pri-
mary closure of  appendicitis with perforation 
has also found its way into the management 

algorithm, without adequate assessment of ad-
verse outcomes. More recently, Yellin and col-
leauges15 found a wound infection rate of 4% af-
ter delayed primary closure of all their advanced 
appendicitis wounds. 

Objective: To compare the Primary closure 
verses delayed primary closure in patients with 
perforated appendix.

Materials and Methods:
Th is is a randomized controlled trial carried out  
in the Department of surgery, Jinnah Postgradu-
ate Medical Centre, Karachi. All the patients 
were admitt ed from January  27, 2016 to Janu-
ary 26, 2017 are included in the study. Th e  total 
of 60 patients with perforated appendix divided 
into two groups of 30 patients. Our sample tech-
nique was non-probability consecutive sam-
pling. We included all patients of perforated ap-
pendix undergoing appendectomy, aged 18-50 
years and either gender. Our exclusion ecrite-
ria was pregnant women, patients with appen-
dicular mass, Th ose patients who did not given 
consent also excluded from the study. Patients 
undergoing laparoscopic appendicectomy, dia-
betic, liver cirrhosis are also excluded.

Th e patients were divided into two equal groups 
by lott ery methods. Surgery was performed by 
a surgeon having more than 3 years post-fel-
lowship experience. Appendectomy was per-
formed in the conventional manner and the ap-
pendicular stump was not buried in any of the 
cases. Muscles were approximated with inter-
rupted 2/0 vicryl. External oblique was closed 
by continuous suture using 0 vicryl in PC group. 
Th e wound was washed with normal saline. In 
patients undergoing delayed primary closure, 
dressing was be changed daily and if the infec-
tion is present then it was changed twice daily 
when required, till the closure of the wound. 
Wound was closed on 3rd post-operative day 
or in cases of infected wounds aft er sett lement 
of infection. Final outcome was assessed on 7th 
post-operative day in terms of wound infection 
and duration of hospital stay. Th is information 
and the patient’s demographics were noted in 
the proforma (att ached as annexure) by the re-
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searcher. 

Th e data was analyzed on SPSS version 21.0 for 
windows. Th e quantitative variables like age, 
duration of hospital stay was presented by their 
mean + SD.  Frequency and percentages was cal-
culated for gender, wound infection and hospi-
tal stay. Wound infection in the two groups were 
compared using chi square test, and hospital was 
compared using un- paired t test, p ≤0.05 was 
taken as signifi cant. Confounders like age, gen-
der, and obesity was controlled through strati-
fi cation, chi-square test in case of infection and 
t-test was applied in case of duration of hospital 
stay to see the eff ect of these on outcomes.

Results:
Th ere were 37(61.70%) females and 23(38.30%) 
males. (Figure 1) Wound infection was found in 
13(21.70%) patients. (Figure 2)11patients  in 
group-A (primary closure) developed wound 
infection as compared to 2 patients in group-B 
developed wound infections. Th is is statistically 
signifi cant p-value 0.005. Regarding duration of 
stay in hospital in group-A 6.24 ±0.47  and in 
group-B 8.53±0.51 which is statistically stignifi -
cant p-value 0.001.

Discussion:
Aft er an appendectomy procedure is completed, 
the most common morbidity is wound infec-
tion, and it may result increase pain in the pa-

tient, longer hospital stay, poor cosmesis, and 
overall higher costs. Two routinely employed 
methods of wound management following an 
appendectomy are delayed primary closure 
(DPC), which involves packing an open wound 
for 4 to 5 days followed by wound closure, and 
primary closure (PC).15 It is well accepted that, 
once appendiceal perforation occurs, complica-
tion rates increase with wound infection and can 
rise to 15% to 25%.15,16 Traditionally, in order to 
decrease the risk of infection at the surgical site, 
wounds associated with perforated appendicitis 
have been dealt with DPC. However, none of 
any large randomized trial proved the benefi t 
of DPC in reducing the wound infection rate in 
patients following an appendectomy over pri-
mary closure. By contrast, clinical trials in the 
1990s reported low rates of infection using PC 
in patients with perforated appendicitis.17 Re-
cent studies15,16 mentioning meta analyses indi-
cated that here is no increase risk of wound in-
fection aft er primary closure in patients treated 
by appendectomy in complicated appendicitis. 
Chiang and others18 in 2006 found a wound in-
fection rate of 4.2% in delayed primary closure 
group of patients with perforated appendicitis 
compared with 43.9% in primary closure group. 

Primary closure has the benefi t of rapid wound 
healing associated with the decrease use of 
painful and time-consuming dressing changes, 
as well as a reduction in overall hospital costs 
as well as duration of hospital stay. Although 
controversy remains concerning the optimal 
methods of wound management, recent studies 
tend to recommend that perforated appendici-
tis most oft en can be primarily closed without 
an increase in the wound infection rate as com-
pared to delayed primary closure.15

In this study, overall mean duration of hospital 
stay was 7.38±1.25 days. Wound infection was 
found in 13(21.70%) patients. 11 in group-A 
and 2 in group-B. Statistically signifi cant diff er-
ence was found in the comparison of wound 
infection with group-B (p-value 0.005) and in 
terms of duration of stay in hospital in group-A 
6.24 ±0.47 and in group-B 8.53±0.51 which is 
statistically stignifi cant p-value 0.001

Table-1: Age of the patients (60)

Mean± SD Minimum Maximum

Age of the patients  (in years) 37.36± 10.49 18 45

Table-2: Comparison of wound infection within group (60)

Group

Wound Infection

Total p-valueYes No

Primary Closure Group-A 11 (36.7) 19 (63.3) 30 (100)

Delayed Primary Closure Group-B 2 (6.7) 28 (93.3) 30 (100)

Total 13 (21.7) 47 (78.3) 60 (100)

Table-3: Comparison of duration of hospital stay within group

Group N Mean ±SD p-value 95% CI

Primary Closure 30 6.24 ±0.47

Delayed Primary Closure 30 8.53 ±0.51 0.001 -2.54 to -2.03
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In a recent local study on complicated appendi-
citis the wound infection in primary and second-
ary closure was found in 5(10%) and 4(8%) pa-
tients respectively and no diff erence in the two 
groups was noted (p=0.699). Length of hospital 
stay (in days) was 2.30±0.51 and 3.94± 0.84 (p< 
0.05) in PC and DPC groups respectively.19

A latest international study, on the use of de-
layed primary closure to prevent wound infec-
tion aft er appendectomy for perforated appen-
dicitis reported that there was only 1 wound 
infection in the delayed primary closure 1/34; 
(2.9%) and  in the primary closure group, there 
were 14(38.9%) wound infections. Th ere was 
a signifi cant association between wound infec-
tion and the type of skin closure (DPC 2.9% 
vs. PC 38.9%; p < 0.001). Analyzing the length 
of stay, there also was a noticeable diff erence in 
the duration of stay between both groups (DPC 
6.3±0.7 days vs. PC 8.4±0.9 days; p=0.038). 
Th is study provided valuable information about 
the possibility of DPC as a method of choice to  
reduce the incidence of wound infection aft er 
appendectomy.20

Conclusion:
Th ere is a diff erence in Primary closure verses 
delayed primary closure in patients with perfo-
rated appendix
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