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ABSTRACT

Background: As a matter of fact, it is still a point of discussion whether delayed primary closure (DPC) is better in
reducing surgical site infections as compared with primary closure (PC) in case of contaminated abdominal incisions.
The aim of this study was to ascertain the optimal method of wound closure for patients with perforated appendicitis.
Methods: This randomized controlled trial was conducted in department of surgery at a tertiary care teaching hospital
at KANCHIPURAM (TAMILNADU) from DECEMBER 2019 to DECEMBER 2020. It included a total of 70 patients with
perforated appendicitis. They were divided in to two random groups one with PC and other left open with Betadine-
soaked gauze packing for DPC on the fifth postoperative day or later in case of appropriate conditions. Wound infection
was considered when pus discharge was present with redness and swelling. The main outcome measures were the
incidence of wound infection and the length of hospital stay (LOS).

Results: In the entire series, wound infection developed after incision closure in 21.4% of the patients.The PC group had
ahigherincidence of wound infection (36.1% vs.6.2%,p <0.001) and longer LOS (8.2 days vs.6.5 days,p =0.041).
Conclusions: The optimal management strategy for perforated appendicitis wounds is delayed primary closure. It
considerably decreases the wound infection rate and length of stay.

INTRODUCTION:

Acute appendicitis is one of the most common causes of acute
abdomen. Appendectomy is one of the most commonly
performed emergency surgical procedures world-wide. In
spite of appropriate use of antibiotics and proper peri-
operative care procedures, post-operative surgical wound
infection (SWI) still remains as one of the most common post-
operative complication.' The infection rates range between
25% -50% in most reported series.”

Open wound management was the treatment of choice
previously for these cases but not preferred these days due to
cosmetic purposes.’ Primary closure of wound is considered
after an uncomplicated appendectomy procedure. ‘ The
grossly contaminated wounds can beleft open for secondary
healing or delayed primary closure which is closed after a few
days when the incision site permits closure.’ Such type of
closure aids in lowering the SWI and hence reduces the
length of hospital stay.

A few prospective randomized studies on management of
perforated appendicitis showed almost no advantage ° of DPC
over PC but the other set of retrospective studies revealed that
DPC could more effectively reduce wound infection with
significant reduction’ in hospital stay. Post-operative SWI is a
major controversial parameter which makes it a necessity to
compare the outcomes of primary and delayed wound
closure. This study was curated to conduct a randomized
controlled trail on patients with perforated appendicitis to
determine whether choosing the method of DPC over PC
could result in the decrease of SWI and reduction on the
length of hospital stay.

METHODS:

This randomized controlled trial was carried out after
obtaining the Ethical committee clearance from the institute
in the department of general surgery, Meenakshi medical
college and research institute. The present study was carried
out for one year (December 2019 to December 2020) on 70
patients in which 32 patients were subjected to DPC and
remaining 38 patients for PC. All cases of perforated
appendicitis with grossly evident perforation identified by
surgeons at the time of operation were included and
|

microscopical perforations identified by pathologists were
not included. All patients received perioperative intravenous
antibiotics with anaerobic coverage until normalization of
temperature, white blood cell (WBC) count and
gastrointestinal function. The patients had undergone a
conventional appendectomy through a McBurney's point
muscle-splitting incision and the stump of the appendix
buried.

The two strategies of wound management were PC and DPC.
The patients who were operated on odd dates were managed
with PC and those who were operated on even dates were
managed with DPC. The skin and subcutaneous tissue were
packed with diluted Betadine-soaked gauze that was changed
daily to prevent excessive collection of exudate. If the
appearance of the wound was clean on postoperative Day 5,
the wound was repaired under local anesthesia in the
operating room. Else, wet packing was continued and when
the wound appeared clean DPC was performed. Wound
infection was defined as the presence of evident purulent
discharge present at the incision site, with or without a
positive bacterial culture. In both groups the infected wound
were opened and packed, and bacterial culture of the pus was
made.

Data Management And Analysis:

Data was coded and entered in ms excel sheet and analysis
done using spss 17. Results were drawn on the basis of
analysis and observation and compared with other relevant
literature. The chi-square and Fisher exact tests were used to
determine whether any association between the presence of
wound infection and the type of skin closure existed.

RESULTS:

During study period 70 patients with perforated appendicitis
were studied out of which 41 were males and 29 were females.
All 70 patients received the allocated interventions. 32
patients were there in the DPC group and 38 in the PC group.
The sex, age and underlying medical conditions in patients
belonging to either groups were similar. The proportion of
patients with one or more risk factors in both groups were
DPC 25% vs.PC 13.6%, p = 0.378). The p value of duration of
symptoms and WBC count between both groups were 0.265
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and 0.179,respectively).These results are shown in Table 1.

Table: 1 Patient demographics and clinical manifestation

DPC (n = 32)|PC (n = 38)|p value
Male/Female 21/14 20/18 0.908
Mean age (y) 37.2+15.8 (36+17.2 |0.672
Risk factors
Patient with = one risk |8 (25%) 5(13.16%) |0.378
factor
Diabetes mellitus 3 2
Malnutrition 2 1
Steroid use 2 1
Cardiovascular disease |2 1
Obesity (body mass 3 2
Duration of symptoms (d) |2.8 £ 0.3 2.1+£0.2 |0.265
WBC ( x 1000/ul) 155+ 1.0 14.5+0.5 |0.179

In the entire series, 15 patients (21.4%) developed wound
infection after DPC or PC. The most common organisms
cultured from the wounds were Escherichia coli (53%),
Bacteroides fragilis (27%), and various Streptococci (20%).
These organisms were compatible with those cultured from
ascites during operation (Table 2).

Table: 2 Bacteria cultured from ascites and wound pus

Ascites (n = 70) [Wound pus
(n=15)

DPC PC DPC |PC

n=32)[(n=38)|(n=1)(n=14)
No growth 3 3 0 1
Escherichia coli 20 27 2 6
Bacteroides fragilis 19 19 0 4
Streptococcal species 18 9 0 3
Pseudomonas aeruginosa |4 1 0 2
Clostridial species 4 3 0 0

One wound infection in the DPC group was identified,
purulent discharge in the wound was noted after 3 days since
DPC. The wound was then reopened and the pus culture
yielded E coli, which was identical to the bacteria cultured
from ascites during operation. All the other wounds were
observed for a minimum of two weeks after DPC, and none
hadto bereopened.

Thus, the wound infection rate for DPC was 2/32 (6.25%)
which was much lesser than that of PC group which was13/38
(86.1%).The length of stay in hospital also showed significant
difference between the two groups which were 6.5 + 0.5 days
for DPC group and 8.2 *+ 0.8 days for PC group. These results
are shownin Table 3.

Table:3Wound infection rate and length of stay

DPC (n=32) |PC (n=238) p value
WI 2 (6.25%) 13 (36.1%) < 0.001
LOS(d) [6.5+0.5 8.2+0.8 0.041

There was a significant association between wound infection
and type of skin closure (DPC 6.25% vs.PC 36.1%,p <0.001).

DISCUSSION:

For centuries, open-wound management of contaminated
wounds was the standard practical procedure.’ DPC was used
popularly by military surgeons and was performed only after
the wound appeared healthy.’ The post-operative wound
infection is generally increased in emergency appendectomy
performed for perforated appendicitis.°

Bacterial contamination of the wound during surgery is a
primary factor responsible for the development of a
subsequent wound infection and the bacteria from the colonic
flora are the main contributors. Henceforth, PC and DPC of
acute appendicitis have found their ways into the management

algorithm.

Many recent studies have shown that the SWIrate of primarily
closed wounds in perforated appendicitis was 24 % which was
higher than compared to 4.2% of SWI rate as in DPC in
perforated appendicitis.' ™

In our study it was clearly evident that DPC reduces the rate of
wound infection and the length of hospital stay is also
considerably lower in DPC than in PC.The main advantage of
DPC is that it reduces the number of colonic bacteria
particularly anaerobes in contaminating the wound and at the
same time DPC can also have the disadvantage of allowing the
exogenous bacteria like staphylococcus to contaminate the
wound."” In this study, cross infection was not being a problem
in patients treated with DPC. The organism that was cultured
from the intra-operative peritoneal fluid was identical to the
organism that caused the wound infection. With expert hands
in practice laparoscopic appendectomy is quite effective and
safer these days. This can in fact reduce the hospital stay and
can also minimize the complications that occur in
conventional open surgeries. Yet, they are a tad more
complicated and not widely available.The clarity in diagnosis
of complications, skill and experience in performing the
management procedures, proper assessment of the patient's
health status and a regular observation should all be given
importance to.

CONCLUSION:

In our study it was found that DPC is a better and optimal
method in wound management of perforated appendicitis
due to the lower incidence of wound infection and reduced
length in hospital stay in comparison with PC. In conclusion it
is better to consider the strategy of delayed primary closure
inwound management.
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