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ARTICLE INFO                                         ABSTRACT 
 

Background: Acute appendicitis is the most common emergency surgical condition in the world, in 

which appendectomy is the standard treatment. In complicated appendicitis after an appendectomy, 

the method of wound closure has played a major role in surgical site infection. The study aimed to 

compare the delayed primary closure versus primary closure in patients with complicated 

appendicitis underwent emergency open appendectomy.  Material and Methods: A total of 50 

patients with complicated appendicitis (gangrenous, abscess, perforated appendicitis with 

pyoperitoneum) admitted in the surgical ward from October 2018 to September 2019 were included 

in this study. After open appendectomy the patients were randomly assigned into two groups of 

Delayed primary closure and primary closure after written and informed consent. All the patients 

were examined for signs and symptoms of surgical site infection periodically in ward and outpatient 

on weakly basis for one month and recorded the outcome of wound infection. Results: out of 50 

patients, In DPC there was 2 patients with positive signs of infection but in PC there were 7 patients 

with infection. The length of stay in DPC (7.22±2.8) and PC (7.24±3.27) with no significant 

difference between the two groups. Conclusion: In our study, patients with complicated appendicitis 

underwent emergency open appendectomy, DPC may be the preferable method than PC because of 

the lower incidence of SSI and related complications. 

 
Copyright © 2020 Dr Madhan S, Dr Baskaran R et al this is an open access article distributed under the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

INTRODUCTION 
 

Appendicitis is the most common emergency surgical 

conditions in the world, in which appendectomy is the 

standard treatment. In complicated appendicitis underwent 

emergency open appendectomy, Despite the proper aseptic 

precaution, routine use of antibiotics, postoperative wound 

infection remains the most common complication of 

appendectomy
1 

and the rate of post-surgical infection after an 

appendectomy in complicated appendicitis is reported to 20-

50%
2
 The method of wound closure is an important factor 

related to the surgical site infection after open 

appendectomy
3
. In the primary wound closure, the surgical 

incision closed by the routine method and in delayed primary 

closure, the skin and subcutaneous tissue left open for 3 to 5 

days which allow routine examination of the contaminated 

wound in complicated appendicitis, then the wound is closed 

with suture
4
. Numerous studies have shown that DPC has 

several advantages including a reduction in the colonization 

of organism and lower the risk of wound failure ie 

dehiscence
5
.In recent research suggest that even in 

complicated appendicitis with PC and antibiotic regimen 

gives better results than DPC in terms of cosmetics and 

treatment tolerability
6
.This study aimed to compare the 

surgical site infection and effectiveness in DPC versus PC in 

complicated appendicitis underwent an emergency open 

appendectomy. 
 

MATERIALS AND METHODS 
 

A total of 50 patients with complicated appendicitis 

(Gangrenous, periapendicular abscess, perforated and with 

pyoperitoneum) were included in this study, the study period 

was 12 months from October 2018 and September 2019, 

admitted in the surgical ward. In the study population male 

was (26) and female were (24), their age ranges from 8-48. 

patients with uncomplicated appendicitis, uncomplicated 

perpendicular mass, mass suggestive of appendicular tumors, 

and patient having diabetes mellitus, history of intake of 

steroids, and patient with the immunocompromised state 

were excluded from this study. After the open appendectomy the 

patient was randomly divided into two groups, group A (PC) 

patients the wound was closed in layers and group B (DPC) 

patients, the skin and subcutaneous tissue were left open and 

packed with diluted sterile betadine-soaked gauze and was 
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changed every day, and both the groups

postoperatively for surgical site infection

accordingly. The intra-operative and postoperative

taken for pus culture and sensitive antibiotics

control the infection. In DPC group, if the wound

delay primary closure was done on postoperative

local anesthesia in the operating room. In

wound was observed for signs of SSI (erythema,

and pus discharge) if SSI present wound opened

until the wound became healthy, then secondary

done. 
 

RESULTS 
 

A total of 50 patients the male is to female

and the mean age of the patient of DPC group

9.17 and in PC group were 18.39± 8.53. 

followed up till the end of the study and there

operative mortality and two patients ended 

cutaneous fistulae and intra-abdominal abscess

primary closure group and both the patients

early and treated. In the study, the total incidence

18 % out of which 4% in DPC and 14% in 

complicated appendicitis, the symptom duration

and the patients were presented late to the ED.

duration was correlated with SSI in this study

there was a positive trend in the occurrence

complicated appendicitis and the mean value

duration was (54.44±19.4). The most common

cultured from the wound were Escherichia

Bacteroides fragilis (14%), Klebsiella pneumonia

Pseudomonas aeruginosa (6%), and MRSA

analyzing, the duration of hospital stay was

between both groups with a mean duration

DPC (7.22±2.8) and PC was (7.23±3.2). Obesity

with an increased risk of SSI in the clean

contaminated surgical wound. In this study 

with SSI 7 patient was managed with PC out 

3 patients were overweight BMI (25-29.9)

were in class I obesity (30-34.9). SSI is caused

factors, obesity is one of that, patients having

at more risk than with less BMI. The risk

reduced by some factors like maintaining

sterilization and reduced the use of electrocautery

patient (as it causes saponification of fat cells)

formation later
14 

 

Table 1 Duration of symptom and SSI
 

 SSI (+) SSI (-) 

< 24 hrs 0 1 
24-48 hrs 2 17 

48-72 hrs 5 17 

72-96 hrs 1 6 
>100 hrs 1 0 

Total 9 41 
 

Table 2 Post-operative SSI in study population
 

 SSI (+) SSI (-) Total

PC 7 (14%) 18 (36%) 25 (50%)

DPC 2 (4%) 23 (46%) 25 (50%)

Total 9 (18%) 41 (82%) 50 (100%)
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groups were followed 

infection and managed 

postoperative swab was 

antibiotics were given to 

wound appears clean 

postoperative day 3-5, under 

In PC group, the 

(erythema, induration 

opened and treated 

secondary suturing was 

female ratio was 1.7:1 

group were 18.98± 

 All patient was 

there was no peri-

 up with Entero-

abscess in delayed 

patients were diagnosed 

incidence of SSI was 

 the PC group. In 

duration was longer 

ED. The symptom 

study and found that 

occurrence of SSI in 

value of symptom 

common organism 

Escherichia coli(62%), 

pneumonia(14%), 

MRSA (4%). On 

was not significant 

duration of stay was in 

Obesity is associated 

clean and clean-

 out of 9 patients 

 of the 7 patients, 

29.9) and 2 patients 

caused by many 

having more BMI are 

risk factors can be 

maintaining the proper 

electrocautery in an obese 

cells) cause seroma 

Duration of symptom and SSI 

Total 

1 
19 

22 

7 
1 

50 

operative SSI in study population 

Total 

25 (50%) 

25 (50%) 

50 (100%) 

 

Fig. 1 Bacterial culture from
 

DISCUSSION 
 

Appendicitis becomes recognized

the Harvard University pathologist

his analysis. Among his classic

the emphasis on the ‘‘vital importance

and ‘‘it eventual treatment on laparotomy

that the presence of complicated

important factor for the development

considered that preoperative antibiotics

PC of appendectomy wound despite

contaminated wound have a higher

management of contaminated wound

been used for centuries. Theodar

open wound management in the 

by a military surgeon during world

SSI after appendectomy increases

appendicitis (gangrenous, perforated

duration of preoperative symptoms

complicated appendicitis also increases

mean symptom duration of complicated

(54.44±19.142 hours). Our study

correlation in prolonged symptom

complicated appendicitis and SSI.

SSI was 18%  and with PC was 

our study, which was comparable

al found that infection was significantly

(42.5%) than DPC(2.7%) 
10

Similarly

the PC group had a higher chance

group (2.9%)
11

 In this study two

late with perforated appendicitis

involvement in the base of the

duration was (96 hrs) (>120 hrs)

DPC, developed Enterocutaneous

were diagnosed early because of

in which we agreed with Mohammad

fecal fistula formation, though

associated with significant morbidity.

essential to initiate proper treatment

disease. Most of the entero

conservatively in the absence of

distal obstruction. One case with

treated with purse-string suture 

leak and fecal fistula formation

Baldwin JF
13

 purse-string treatment

predispose to the development

bacterial contamination of the wound

major factor responsible for the

wound infection
11,14

. In our study

E.coli

62%

Klebsiella

14%

MRSA

4%

PESUDOMONAS

6%

Bacteriology in SSI
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from wound discharge 

recognized as a surgical disease when 

pathologist Reginald Hebert Fitz read 

classic observation of disease was 

importance of early recognition’’ 

laparotomy.
7
 This study found 

complicated appendicitis was the most 

development of SSI. Some author 

antibiotics administration allows 

despite data suggesting that 

higher rate of SSI.
8 

Open wound 

wound is a practice that has 

Theodar Billroth was a proponent of 

 1860s and it was popularized 

world war.
9 

The incidence of 

increases with complicated 

perforated and pyoperitoneum) and 

symptoms increases the incidence of 

increases and cause SSI, The 

complicated appendicitis were 

study found that the positive 

mptom duration leads to 

SSI. The overall incidence of 

 14% and the DPC was 4% in 

comparable to other studies, Duttaroy et 

significantly more in PC group 

Similarly Chiang RA. found that 

chance of SSI (38.9%) than DPC 

two pediatric patient presented 

appendicitis with pyoperitoneum and 

the appendix, the symptom 

hrs) both of them managed with 

Enterocutaneous fistula, both of the patients 

of the open wound and treated 

Mohammad A
12

 post appendectomy 

though a rare complication, is 

morbidity. Early diagnosis is 

treatment at the early stage of the 

entero-cutaneous fistula treated 

of underlying pathology and 

with involvement of base was 

 of the stump leads to stump 

formation which was agreed with 

treatment includes that may 

development of a fecal fistula. colonic 

wound during surgery is the 

the development of subsequent 

study Escherichia coli (62%) is 

Bacteroids

14%

E.coli

62%

Bacteriology in SSI

Bacteroids

E.coli

Klebsiella

MRSA

PESUDOMONAS
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the most common organism cultured from the wound 

followed by Bacteroides fragilis, Klebsiella pneumoniae, 

pseudomonas and MRSA which was similar to Chiang et al
11

 

who found that E.coli was the most common organism and 

our results were different from the study done Siribimrung 

wong et al
15

 the most common organism were pseudo no as 

followed E.coli. Obesity is an independent risk factor for SSI 

across wound classes
 16

 in our study, it was observed that in a 

total infected population (55.5%) were overweight and class I 

obesity and this risk factor can be minimized by vigilant use 

of electrocautery which prevents seroma formation and 

infection
17

. 
 

Table 3 Length of hospital stay 
 

 DPC (n=25) PC (n=25) 

SSI (+) 2(8%) 7(28%) 
SSI (-) 23(92%) 18(72%) 

LOS (d) 7.22±2.87 7.23±3.27 
 

DPC = delayed primary closure; LOS = length of stay; PC = primary closure; 

SSI= surgical site infection. 
 

CONCLUSION 
 

Our study suggested that patient with complicated 

appendicitis underwent an emergency open appendectomy. 

Delayed primary wound closure should be considered as a 

strategy of wound management to prevent SSI and its 

complications. 
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