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ABSTRACT  

Background: Appendectomy is the most common emergency surgical procedure and most common 

cause of acute abdomen pain in adults is acute appendicitis. Despite the use of broad spectrum antibiotics 

postoperative wound infection remains the most frequent complication. The method of wound closure 

has been implicated as an important factor influencing postoperative wound infection out of the many 

risk factors. Material & Methods: The present prospective comparative study carried out among 200 

patients of perforated appendicitis. History and data were recorded on a pre-tested proforma. After the 

written informed consent was obtained all study patients were randomly allocated in to two groups A and 

B using lottery method. All patients were followed up to 8th post closure days to detect effectiveness of 

procedure and wound infection. Results: out of total 200 patients 94 (47%) patients in the range of 15–

25 years, 70 (35%) patients in the range of 26–35 years and 36 (18%) patients in the range of 36–45 

years. In Primary closure group 33% male and 67% females and in Delayed primary group 38% male 

and 62% females. 22.5% patients developed wound infection. In the primary closure group, wound 

infection was observed in 39% patients and in the Delayed primary closure group, wound infection was 

observed in 6% patients(P value < 0.001).Conclusion: we concluded that delayed primary closer is the 

better method for perforated appendicitis in terms of wound management because of it has lower 

incidence of wound infection and greater effectiveness when compared with primary closer.  
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INTRODUCTION: 

Hydatidosis Appendectomy is the most common 

emergency surgical procedure and most common 

cause of acute abdomen pain in adults is acute 

appendicitis with male preponderance.(1) 

Despite the use of broad spectrum antibiotics 

which covers both the aerobic and anaerobic 

organisms, postoperative wound infection 

remains the most frequent complication and can 

increase post-operative morbidity.(2) Which 

indirectly results in increase post-operative pain, 

sepsis, hospital stay, cost burden and over all 

patient dissatisfaction.(3) Incidence of wound 

infection in perforated ones is 15–20% and in 

non-perforated appendicitis is reported to be less 
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than 10%.(1) The method of wound closure has 

been implicated as an important factor 

influencing postoperative wound infection out of 

the many risk factors.(4) Primary closure and 

Delayed primary closure are two commonly used 

methods, but there is no general agreement about 

the optimal method.(5) . The foremost reason for 

this controversy between primary closure and 

delayed primary closure after the perforated 

appendicitis surgery is post-operative wound 

infection. Recent research suggest that even in 

perforated appendicitis wound can be closed by 

primary closure in addition with the 

antimicrobial regimes and also gives better 

outcomes than delayed primary closure in terms 

of treatment tolerability and cosmetic 

outcome.(6) 

We conducted a this prospective study on 

patients with perforated appendicitis and the 

objective of present study was to compare the 

efficacy of primary wound closure with delayed 

primary wound closure which could result in a 

decreased rate of wound infection after surgery 

and get evidence of the effectiveness of either 

procedure. 

 

MATERIALS & METHODS 

The present study was randomized controlled 

trial carried out in the department of general 

surgery at SRG hospital, Jhalawar medical 

college, Jhalawar (Rajasthan) during the period 

of May 2017 to August 2017. Non-probability 

sampling method was used and 100 Patients in 

each group divided using 20% proportion of 

post-operative wound infection in primary 

closure group and 5% proportion of post-

operative wound infection in delayed primary 

closure group at 95% confidence interval and 

90% power of the test by using Epi info v7. (7) 

All patients with perforated appendicitis of either 

sex of 18–65 years were included in the study. 

Patients with appendicular abscess, previous 

history of surgery, steroids history and having 

diabetes mellitus and HIV/AIDS were excluded 

from the study. The demographic and clinical 

history of all patients i.e., name, age, gender, 

were recorded on a pre-designed proforma and 

history was taken (pain in right iliac fossa, 

vomiting) followed by physical examination 

(tenderness in right iliac fossa) and blood work 

(white cell count ≥11000 cm3 /dl) and thereafter 

diagnosed per operatively as perforated 

appendix. After the written informed consent 

was obtained all patients were randomly 

allocated in to two groups A and B using lottery 

method. Group-A was underwent primary 

closure of the skin (immediately after surgery) 

and group-B was underwent delayed primary 

closure of the skin (3 days after surgery).  All 

patients were followed up to 8th post closure 

days to detect effectiveness of procedure and 

wound infection, skin stitches were removed 10 

days after wound closure. The data were 

analyzed using MS Excel 2010, Epi Info v7 and 

SPSS v22. 

 

RESULTS 

A total of 200 patients, 35% male and 65% 

female were included in the study. The mean age 

of the patients was 27.51±7.12 years within a 

range of 18–45 years. There were 94 (47%) 

patients in the range of 15–25 years, 70 (35%) 

patients in the range of 26–35 years and 36 

(18%) patients in the range of 36–45 years 

(Table-2). There was no subjects withdrawn 

from the study, and there was also no peri-

operative mortality and no major complication 

such as intra-abdominal abscess, appendical 

stump leakage or organ failure. The patients were 

divided into two equal groups. Each Primary 

closure group and delayed primary closure group 

had 100 patients. In Primary closure group 33% 

male and 67% females and in Delayed primary 

group 38% male and 62% females (Table-3). The 

mean age of patients in the primary closure 

group was 26.7±7.32 years while in the delayed 

primary group was 28.2±6.88 years. In the entire 

series, 22.5% patients developed wound 

infection. In the primary closure group, wound 

infection was observed in 39% patients and in 

the Delayed primary closure group, wound 

infection was observed in 6% patients and P 

value < 0.001(Table-1). 
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Table-1: Wound infection rate in different 

groups 

Wound 

infection 

Primary 

closure 

group 

Delayed 

primary 

closure 

group 

Total 

Yes 39 6 45 (22.5%) 

No 61 94 155(77.5%) 

Total 100 100 200 

*p value< 0.001 

 

 

 

Daily saline soaked packing used for wounds of 

patients which were opened by removing the 

skin stitches only and managed by the open 

technique. There was statistically significant 

result found between primary closure and 

delayed primary closure in age group 15-

25years. Results were highly significant in the 

age group of 26-35 years and 36-45 years (p 

value<0.001).[table 2] 

It was observed that effectiveness of delayed 

primary closure over primary closure was 

statistically significant with age and the similar 

results found when effectiveness of wound 

healing was compared with sex and this 

difference was also highly statistically significant 

(p value<0.001). [table 3] 

 

 

Table-2: Effectiveness in different age groups 

 

Age groups Effectiveness 
Primary 

closure group 

Delayed primary 

closure group 
Total P value 

15-25 years No 25(83.3%) 5 (16.7%) 30(100%) 

<0.001 Yes 30(46.9%) 34(53.1%) 64(100%) 

Total 55(58.5%) 39(41.5%) 94 (100%) 

26-35 years No 12(92.3%) 1(7.7%) 13(100%) 

< 0.001 Yes 17(29.8%) 40(70.2%) 57(100%) 

Total 29(41.4%) 41(58.6%) 70 (100%) 

36-45 years No 3 (100%) 0 (00%) 03(100%) 

< 0.001 Yes 12(36.4%) 21(63.6%) 33(100%) 

Total 15(41.7%) 21(58.3%) 36 (100%) 
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Table-3: Effectiveness in different gender groups 

 

Gender 

groups 
Effectiveness 

Primary 

closure group 

Delayed 

primary 

closure group 

Total P value 

Male  

No 12(85.7%) 2 (14.3%) 14(100%) 

<0.001 Yes 20(35%) 37(65%) 57(100%) 

Total 32(46.5%) 39(53.5%) 71 (100%) 

Female  

No 28(87.5%) 4(12.5%) 32(100%) 

< 0.001 Yes 39(84.4%) 58(59.8%) 97(100%) 

Total 67(51.9%) 62(48.1%) 129 (100%) 

 

DISCUSSION 

For centuries open-wound management of 

contaminated wounds was a practical measure. 

In 1860s, Theodor Billroth was a proponent in 

the management of open wounds.(8) The use of 

Delayed primary closure was popularized by 

military surgeons during world war two At that 

time Delayed primary closure was performed 

only after the appearance of a healthy wound, 

usually after post-operative period of 3-7 

days.(9) The incidence of wound infection after 

appendectomy increases nowadays and most 

infections occur after emergency appendectomy. 

Bacterial contamination of the wound in peri-

operative period is the major factor responsible 

for the subsequent wound infection and this leads 

to financial burden and complications of wound 

infection and its consequences.  

Davey and Nathwani found in their study that 

excess in financial burden per wound infection 

cost of $600 for an inguinal hernia repair and 

around $2,152 for colorectal surgery. (10) 

Other authors also have reported the increased 

costs associated with the prolongation in hospital 

stay. Riou et al reported in their study a wound 

infection rate of 45% among 2,761 patients 

undergoing major abdominal surgery during a 5-

year period.(11)  

Bucknall et al found in a prospective study of 

1129 major laparotomies that incidence of 1.7% 

of  

burst abdomen and a 7.4% incidence of 

incisional hernia where wound infection was a 

significant contributing factor (p value < 0.05). 

(12) These findings which were suggestive of 

increased incidence and significant 

complications associated with wound infection 

recommends that it is essential to avoid wound 

infection at foremost. 

Solit recorded in in his case reports in 1968 and 

compared the primary closer and delayed 

primary closer and found near similar results to 

present study, he reviewed the perforated 

appendiceal wounds however, before current 

antimicrobial regimens were available and found 

a wound infection rate of 2.3% for delayed 

closure compared to 14.6% with Primary closure. 

(13) 

 

.  

Many years later, Lemieur et al in 1999 found 

that wound infection rate in perforated 

appendicitis of 24% among 319 patients when 
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the wound closed by primary closer technique, 

(14) and Yellin et al conducted a Prospective 

randomized study in the management of 

perforated appendicitis in 1993 found that  

wound infection rate of approximately 4% after 

Delayed Primary Closure of advanced 

appendicitis wounds. (15) 

On the contrary to present study and all studies 

did in past by many authors, Tsang et al did a 

prospective controlled study in 1992 in 63 

children with gangrenous or perforated 

appendicitis and found no statistical difference in 

the rate of wound infection between primary 

closer and delayed primary closer groups. (16) 

These above listed studies were at least 20 years 

old, which highlighting the need of time to 

conduct a trial to address this issue. Our study 

compared the wound infection rate and 

effectiveness between primary closer and 

delayed primary closure techniques after 

perforated appendicitis. Being categorized as 

contaminated surgery because the chances of 

wound infection are high after appendiceal 

perforation due to colonic bacteria and delayed 

primary closure has been considered as a better 

option for its management. But on the other hand 

the cosmetic results and patient tolerability of 

delayed primary closure are not as good as 

compared to the results in primary closure. An 

international systematic review and meta-

analysis by Henry et al in 2005 have shown that 

primary closure is well tolerated and after 

perforated appendicitis when the wound is 

thoroughly washed with normal saline and with 

perioperative antibiotics coverage results are 

good and concluded that primary closure is a safe 

and practical treatment option.(17) 

Similar results were also found by Rucinski et al 

in 2000 in a meta-analytic study of 2532 patients 

indicates that the incision should be closed 

primarily.(18) 

The study population of present study was 

almost similar to the study conducted by khan et 

al in 2012 and also done on sample size of 100 

patients but results stated that Primary Closure 

not only reduces the cost of treatment, but is also 

be more satisfying for the patients on the other 

hand our study showed that delayed primary 

closure is more suitable for wound management 

after perforated appendicitis. (19) 

 This was against our tested hypothesis. We 

found that delayed primary closure was more 

effective than primary closer in the management 

of perforated appendicitis wounds. The wound 

becomes more contaminated during operative 

period for perforated appendicitis seepage of 

purulent exudate into the wound and by 

manipulation. Primary closure of these 

contaminated wounds creates a closed space 

infection. Therefore it is better to manage such a 

wound with delayed primary closure. 

 

CONCLUSION 

Our study found that in patients undergoing open 

appendectomy procedure for perforated 

appendicitis, delayed primary closer was the 

better method for wound management because of 

its lower incidence of wound infection and 

greater effectiveness when compared with 

primary closer. In conclusion, a strategy of 

delayed primary closure should be considered in 

the management of perforated appendicitis cases 

to prevent patients from complications. 
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