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Background: It is still a point of controversy if performing delayed 

primary closure (DPC) of abdominal incisions in cases of abdominal 

septic operations could be able to reduce incidence of surgical-site 

infection and its bad long term sequels in comparison with immediate 

primary closure (PC). 

The Aim: To compare between delayed primary closure and immediate 

primary closure of abdominal incisions, in patients with peritonitis that 

results from septic operations regarding superficial surgical site 

infection. 

Patients & Methods: we have carried out such study on 60 patients 

with septic peritonitis that were collected and operated surgically 

during 2 years in in Department of General Surgery, Zagazig 

University Hospital. We have divided our cases into 2 groups; Group 

(1): cases that are managed by immediate PC of the skin and 

subcutaneous tissue using polypropylene sutures and insertion of 

subcutaneous drain. Group (2): included cases that are managed by 

DPC of the skin and subcutaneous tissue, using polypropylene sutures 

and without insertion of drain. We have followed all patients for 2 

weeks for; infection or dehiscence of the wound and for occurrence of 

burst abdomen, seroma or sub cutaneous collection. 

Results: we have detected that DPC is better than immediate PC as 

regard decreasing incidence of wound infection & dehiscence 

(p=0,009), less liability for occurrence of burst abdomen (p=0.042), sub 

cutaneous collection (p=0.003) and seroma (p<0.001). 

Conclusion: performing DPC will be better than immediate PC in 

management of patients with septic peritonitis. 
 

                 Copy Right, IJAR, 2018,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Peritonitis that is a relatively common surgical problem is that term which described inflammation of visceral and 

parietal peritoneal serosal membranes also, it could be defined as as intra-abdominal sepsis (1). Management 

principles of peritonitis included controlling the primary source of original infection, removing bacteria and toxins, 

replenish organ system function in addition to controlling the systemic inflammatory response. Surgical procedures 

are still the mainstay of management septic peritonitis (2). Even in cases of adequate surgical management of such 

problem superficial surgical-site (SSI) is still a complication of peritonitis which causes a significant morbidity (3).  

Worldwide, appendectomy is a one of the commonest emergency surgical operations (4). SSI is still the commonest 
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postoperative complication postoperatively followed appendectomy (5), particularly after complicated cases like 

gangrenous or ruptured appendicitis (4).SSI has several drawbacks e.g. prolonged hospital stays, readmission after 

primary discharge, prolonged nursing care and antibiotic therapy. This could increase the costs for both patients and 

health care providers (6). It has been noted that the method of skin closure is the most important risk factor which 

influence the occurrence of postoperative SSI (2). The rate of SSI in cases of intra-abdominal sepsis is about 40% of 

all cases with peritonitis (4).  DPC of abdominal incisions was the commonest management for peritonitis (6), and is 

recommended by many standard textbooks (7), but it has some disadvantages as more patient discomfort during 

performance of dressing and increasing costs of treatment in comparison to primary closure (PC) (8). 

 

The Aim:- 
We have carried out such study to compare superficial SSIs between DPC and PC in patients with septic peritonitis. 

 

Patients & Methods:- 

We have carried out the study in Department of General Surgery, Zagazig University Hospital. 

 

We have the approval of the local Ethics Committee and Institutional Research Board (IRB) before performing the 

study. We have included 60 patients with septic peritonitis that we collected them and surgically operated in 2 years. 

 

Inclusion Criteria of our patients:- 

 Patients that are more than 18 years old. 

 Adult males and females with septic operations. 

 Patients who want to undergo surgery for perforated appendix and perforated peptic ulcer and accept 

participation in our study. 

 

Exclusion Criteria:- 

 We excluded patient who refused to give us consent, cases with incomplete data and those lost to follow-up. 

 

Tools:- 

All patients will be subjected to: 

1. Full history taking  

2. Complete clinical examination. 

3. Full preoperative investigations which include: 

- C.B.C, liver function& renal function tests 

- Coagulation profile. 

- Blood glucose level. 

- Abdominal ultrasound. 

- Plain -X ray erect and supine positions. 

 

Operational design:- 

 Type of study: comparative study. 

 Pre-operative prophylactic Intravenous broad spectrum antibiotic will be given to all patients. 

 All patients will be divided into 2 groups 

 

Group (A): Cases of septic peritonitis which are managed by immediate PC of the skin and subcutaneous tissue 

using polypropylene sutures then insertion of subcutaneous drain. 

Group (B): Cases of septic peritonitis which are managed by DPC of the skin and subcutaneous tissue using 

polypropylene sutures without insertion of a drain For every patient the following will be recorded: 

 The operative time. 

 The need for blood and plasma transfusion. 

 

Oral feeding will be started in patients of the first and second group on first postoperative morning after restoration 

of bowel movement  

 

All patients would be followed up in the early postoperative period for:- 

 The length of hospital stays (days). 
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 Hemorrhage. 

 Wound infection. 

 DVT/PE. 

 Ileus. 

 Wound dehiscence. 

 Burst abdomen (partial&complete). 

 Postoperative pain. 

 

All patients would be followed up for 2 weeks for:- 

 SSI. 

 Wound dehiscence. 

 Seroma. 

 Collection 

 Burst abdomen 

 Need for second hospital admission. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig A:- Packing of the wound with guez soaked with bovodine iodine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG B:- making stay sutures over the pack 
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FIG C:- fixation of stay sutures over the skin 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig D:- After removal of pack and closure of wound 

 

 
FIG:- After removal of sutures after complete healing without infection 
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Statistical Analysis:- 

We have expressed continuous variables SD and the categorical variables as the mean ± SD and as a number 

(percentage) respectively. We compared percent of categorical variables by using Chi-square test.  All tests were 

two sided p < 0.05 is statistically significant. We have analyzed all data by Statistical Package for Social Science for 

windows version 18.0 (SPSS Inc., Chicago, IL, USA). 

 

Results:- 
Main features of our patients are found in Table 1& 2; Group A consisted of 30 patients that included 23 (76.7%) 

males and 7 (33.30%) females. Group B consisted of 30 patients that included 22 (73.3%) males and 8 (26.7%) 

females, mean age of our patients 36.6 ± 7.9 years.  

 

Table1:- Baseline characteristics of our studied patients (N=60) 

Variables No. (Frequency) 

Age, Years (Mean±SD) 36.6 ± 7.9 

Sex F 15 (25.0%) 

M 45 (75.0%) 

Comorbid Condition Absent 32 (53.3%) 

Present 28 (46.7%) 

Trunkal Obesity Absent 38 (63.3%) 

Present 22 (36.7%) 

Cause Of Operation Perforated Appendix 40 (66.7%) 

Perforated Peptic Ulcer 20 (33.3%) 

 

Table2:- Operative characteristics of patients in Delayed and Immediate closure groups  

 Type Of Closure p 

DPC 

N=30 

Immediate PC 

N=30 

Age, years* 36.6 ± 7.9 33.5 ± 6.8 0.112 

Sex F 8 (26.7%) 7 (33.30%) <0.001 

M 22 (73.3%) 23 (76.7%) 

Comorbid Condition Absent 8 (26.7%) 24 (80.0%) <0.001 

Present 22 (73.3%) 6 (20.0%) 

Trunkal Obesity Absent 10 (33.3%) 28 (93.3%) <0.001 

Present 20 (66.7%) 2 (6.7%) 

Subcutaneous Drain Absent 30 (100.0%) 0 (0.0%) <0.001 

Present 0 (0.0%) 30 (100.0%) 

Duration of Hospital First Admission In Days* 5.4 ± 1 2.3 ± 0.5 <0.001 

LOS <4 Days 0 (0.0%) 30 (100.0%) <0.001 

4-7 Days 30 (100.0%) 0 (0.0%) 

Hospital  Second 

Admission In Days 

Absent 22 (73.3%) 11 (36.7%) 0.004 

Present After 7 Days 8 (26.7%) 19 (63.3%) 

Cause Of Operation Perforated Appendix 20 (66.7%) 20 (66.7%) 1.00 

Perforated Peptic Ulcer 10 (33.3%) 10 (33.3%) 

Duration of Systemic Antibiotic Use In Days * 3.9 ± 0.8 8.9 ± 1.3 <0.001 

Duration Systemic 

Antibiotic Use 

< 6 Days 30 (100.0%) 0 (0.0%) <0.001 

6-10 Days 0 (0.0%) 30 (100.0%) 

All variables were compared using Chi-square X
2
 test except (*) Independent T test 

 

Postoperative results Table 3 

We found DPC is better than immediate PC as regard decreasing incidence of wound infection & dehiscence 

(p=0,009), less incidence of burst abdomen (p=0.042), sub cutaneous collection (p=0.003) and seroma (p<0.001) 
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Table 3:- Outcome of patients compared between DPC and Immediate PC  

 Type Of Closure P 

DPC 

N=30 

ImmediatePC 

N=30 

Wound Infection Absent 22 (73.3%) 12 (40.0%) 0.009 

Present 8 (26.7%) 18 (60.0%) 

Burst Abdomen Absent 28 (93.3%) 21 (70.0%) 0.042 

Present 2 (6.7%) 9 (30.0%) 

Wound Dehiscence Absent 22 (73.3%) 12 (40.0%) 0.009 

Present 8 (26.7%) 18 (60.0%) 

Collection Absent 24 (80.0%) 13 (43.3%) 0.003 

Present 6 (20.0%) 17 (56.7%) 

Seroma 

 

Absent 23 (76.7%) 8 (26.7%) <0.001 

Present 7 (23.3%) 22 (73.3%) 

     

Post-operative pain on 

dressing 

Absent 2 (6.7%) 21 (30.0%) 0.042 

Present 28 (93.3%) 9 (70.0%) 

All variables were compared using Chi-square X
2
 test except (*) Independent T test 

 

Discussion:- 
DPC of septic abdominal operations is a common practice which has been made for several years [9]. DPC was 

advised by several military surgeons, during the world wars and the Korean war, where, DPC was performed only 

after presence of a clean wound, usually at 3-7 days post-surgery [10]. The occurrence of postoperative wound 

contamination and infection post- appendectomy might be increased with increasing severity of the appendicitis 

treated, and majority of infections can occur after emergency or perforated appendicitis [11]. during surgery the 

major risk of occurrence of subsequent wound infection is bacterial contamination during surgical intervention and 

the incriminated organisms are bacteria from the colon flora [12].  

 

Many surgeons advice the use of perioperative antibiotic to allows for PC of appendectomy wounds, while others 

stated that septic wounds are always liable to higher rate of occurrence of postoperative wound infection [13]. 

 

We performed such research to assess the effect of leaving the incision of skin open that is called DPC in 

comparison with immediate complete closure of a surgical wound PC and we proved the better outcomes of DPC 

versus PC of a surgical wound in post septic operation as regard decreasing incidence of wound infection & 

dehiscence (p=0,009), less incidence of burst abdomen (p=0.042), sub cutaneous collection (p=0.003) and seroma 

(p<0.001). 

 

So we have stated that when patients has a perforated appendix the liability of leaving the incision of the skin 

opened will produce a higher rates of cure with less liability of occurrence of SII.  

 

Additionally we have clarified other indications of DPC e.g. if the patient had septicemia, was malnourished or has 

higher BMI, so it will be better to leave the incision open which will decrease incidence of infection. Similar to our 

results [14] have reported the better results of performing DPC versus immediate PC closure of a surgical wound 

class IV during emergent colectomy when patients presented with colonic perforation as an indication for colectomy 

it will be better to leave the incision of the skin open that will not associated with occurrence of wound dehiscence 

that was similar to ours.  

 

Also similar to our results [Bhangu et al., Duttaroy et al., have clarified the benefits of performing DPC [8&15], 

additionally Yellin and colleauges [16] found a decreased SII infection rate of 4% after DPC of appendicitis 

wounds.  

 

Similar to ours Ruey-An Chiang et al., [17], found the DPC was an adequate procedure of wound management as 

it leads to lower incidence of wound infection in comparison to PC. And Chiang and others in [18], proved that the 

rate of wound infection is 4.2% in DPC patients presented with perforated appendicitis when compared to 43.9% in 
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PC patients. Duttaroy et al., [15], found that superficial SSI was lower in the DPC than in the PC patients. [19] in 

1968 found a wound infection rate of 2.3% for DPC that was less than 14.6% with PC. 

 

We also proved that better debridement of the wounds prior to DPC will reduce bacteria load that will lead to 

decreased incidence of wound infection rate [15].  

 

In contrast to our results; Kache et al., & Henry MC, Moss RL. have proved different results; that immediate PC 

of contaminated incisions during management of perforated appendicitis lead to a low rate of SII infection, and they 

hav proved that DPC or leaving the incision open so as to heal with secondary intentions are of no benefits and 

unnecessary [7 & 19]., also 

  

Boonying Siribumrungwong et al., [20], found that SSI rate was 72% lower in PC than in DPC patients.  [Henry 

MC, Moss RL. [19], found that PC did not increase the rate of SII infection rates postoperatively so advised to do 

PC because they found no benefits of performing DPC.  

 

Boonying Siribumrungwong et al [20], study detected that the risk of SSI in septic abdominal wounds was not 

different between PC and DPC. 

 

These conflicting results may be due to variability in inclusion criteria of patients with different operations types 

(appendicitis, other procedures), age and sex of patients and incision sites (midline or right lower quadrant). As a 

result, there should be caution in applying the results of these findings to patients.  

 

Conclusion:- 
We have concluded that DPC is the method of choice for wound management in patients with septic peritonitis 

resulting from many causes e.g perforated appendicitis, perforated peptic ulcer or gall bladder.  

 

Recommendations:- 
We recommend performing DPC of abdominal wounds in septic peritonitis. As our results might be liable to 

selection biases of patients, so we recommend, performing a further large scale clinical trial for analysis of PC 

versus DPC  
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