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INTRODUCTION 

Perforation peritonitis is the most common surgical 

emergency in India and presents as acute abdomen. The 

small bowel perforation peritonitis is one of the main 

causes of generalized acute peritonitis in developing 

countries, mainly due to tuberculosis and typhoid fever, 

while non-infectious pathology is more common in 

western countries.1-4 Peritonitis following perforation 

may lead to multi-organ failure and death unless it is 

treated promptly.5 Perforation of terminal ileum is a cause 

for obscure peritonitis, presented as exacerbation of 

abdominal pain along with tenderness, rigidity and 

guarding, most presented over right iliac fossa. The 

patients presented in non-traumatic perforation of small 

intestine is nonspecific.2,6 The patients diagnosed mainly 
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clinically with radiological finding of free air under 

diaphragm being supportive.3,6,7 The severity assessment 

done according to the score of WSES which has a range 

of 0-18 and is assessed at admission by clinical condition 

of the patient. It has been observed that the factors that 

significantly predict mortality in patients following 

surgery of perforation peritonitis are tachycardia, 

tachypnea, hypotension, anemia, renal failure and 

septicemia, amount of contamination, size and number of 

perforations.8 The other factors are extreme ages of life, 

delay in consultation, a long period of admission to the 

operating room, the amount of peritoneal fluid beyond 

1000 ml; feculent multiple perforations and the surgical 

procedure for predicting mortality.9 The objective of this 

study is to study presenting features of these patients and 

to study factors influencing the outcome in these patients. 

METHODS 

The present prospective case control study was conducted 

in the department of general surgery at Pt. B. D. Sharma 

institute of medical sciences, Rohtak from may-2018 to 

april 2019. Fifty patients were enrolled in study who 

qualified inclusion criteria. An informed consent was 

taken from all patients for inclusion in the study. 

Inclusion criteria 

Cases of non-traumatic small bowel perforation were 

included in the study. 

Exclusion criteria 

Cases of traumatic small bowel perforation and cases of 

gut perforation other than small bowel (e.g., 

appendicular, gastric, duodenal, large bowel perforation) 

were excluded from the study. Detailed history with 

special reference to presence of fever, pain, vomiting, 

abdominal distension, constipation and treatment prior to 

admission was taken. On examination, vital signs, 

hydration, abdominal distension, tenderness, guarding 

and presence of free fluid was noted. All patients were 

resuscitated preoperatively with intravenous fluids and 

broad-spectrum antibiotics were given. Patients unfit for 

surgery were initially treated with closed peritoneal 

drainage under local anesthesia as a temporary measure 

prior to definitive laparotomy. Most cases received 

cefotaxime or ciprofloxacin with metronidazole. In case 

of gross peritoneal contamination aminoglycosides were 

added. All patients underwent laparotomy through 

midline incision under general anesthesia. The amount 

and type of peritoneal contamination, number, site and 

size of perforations and procedure employed was noted. 

The choice of procedure was based on surgeon’s 

preference or unit policy. The following procedures were 

employed: 1. Simple two-layer closure and 2. Resection 

and anastomosis. The biopsy specimen was sent for histo-

pathological examination. Post-operative complications 

were noted. The factors influencing mortality and 

morbidity and outcome were assessed. The study was 

approved by the institutional ethics committee. At the end 

of the study, the data was collected and analyzed by using 

appropriate statistical methods. A p value of less than 

0.05 was considered significant. The data was analyzed 

by using SPSS software (version 21.0 for Microsoft 

windows; SPSS Inc.). 

RESULTS 

One third of the patients who came with perforation 

peritonitis were of 20-30 years of age followed by 18% 

who belonged to 10-20 years age group. Mean age of the 

patients who presented with perforation peritonitis was 

36.6 years with p=0.56 that shows age is not a 

confounding factor (Table 1). Among patients who 

presented with perforation peritonitis, majority (84%) of 

the patients were males. Only 8 out of 50 patients were 

females with p=0.21 suggesting gender is not a 

confounding factor (Table 2). 88% of the patients were 

having BMI of 18.5-24.9. Mean BMI of the patients was 

22.42. 47 out of 50 patients were having ASA status II. 

Majority of the patients (88%) had CCI score of zero. 

Pulse rate with mean of 102.86 and SD of 15.23, 

respiratory rate with mean of 23.38 and SD of 1.92, 

temperature with mean of 99.52 F and SD of 0.55, 

systolic BP with mean of 107.44 mm of mercury and SD 

of 24.54 and diastolic BP with mean of 71.72 mm of 

mercury and SD of 71.72 were observed. 

Table 1: Age distribution (n=50). 

Age (years) Frequency (%) 

10-20 9 (18) 

20-30 17 (34) 

30-40 7 (14) 

40-50 7 (14) 

50-60 3 (6) 

>60 7 (14) 

Mean ± SD 36.6±18.1 

Table 2: Gender distribution, (n=50). 

Gender Frequency (%) 

Female 8 (16) 

Male 42 (84) 

X-ray findings revealed 98% (49 out of 50) of the 

patients presented with pneumo- peritoneum (Table 3).  

USG abdomen revealed around 54% of patients presented 

with free fluid in pelvis, 16% presented with free fluid in 

pelvis and Morrison’s space and 14% presented with 

moderate ascites (Table 4). 

Table 3: CXR/XR-abdomen, (n=50). 

X-ray findings Frequency (%) 

NAD 1 (2) 

Pneumoperitoneum 49 (98) 



Yadav A et al. Int Surg J. 2021 Dec;8(12):3558-3562 

                                                                                              
                                                                                              International Surgery Journal | December 2021 | Vol 8 | Issue 12    Page 3560 

Table 4: USG abdomen, (n=50). 

USG findings Frequency (%) 

Abdomen full of gases 3 (6) 

Free fluid in pelvis 27 (54) 

Free fluid in pelvis and 

Morrison’s pouch 
8 (16) 

Inter-gut free fluid 1 (2) 

Minimal inter-gut fluid 2 (4) 

Moderate ascites 7 (14) 

NAD 2 (4) 

WSES sepsis severity score is a new practical clinical 

severity score for patients with complicated intra-

abdominal infections and is specific for intra-abdominal 

infections. When the total score is under or 3, the severity 

is low; score 4-6: moderate severity; score upper or equal 

7, the severity is high associated with poor prognosis. 

Total score is 18 with higher the score higher is the 

morbidity and mortality. The study showed that 70 % of 

patients presented with score of 3, 12% presented with 

score of 6 and 10% presented with score of 5 (Table 5). 

Table 5: WSES score and mortality. 

Mortality  N Mean Std. Deviation 

No 45 3.71 1.375 

Yes 5 6.60 2.510 

Total 50 4.00 1.726 

Operative findings revealed mean duration of surgery 

was 2 hours. and 16 min and SD of 59 min. Mean width 

of perforation was 0.9 cm and SD of 0.56 cm. Mean 

length of perforation was 0.84 cm and SD of 0.40 cm. 

Duration of surgery, width and length of perforation were 

not significant factors for mortality (p>0.05). Mean 

amount of peritoneal fluid was 699 ml and SD of 626.3 

ml. Calculation of fluid was done by calculating fluid 

collected in the jar for mortality. Mean MPI was 18.44 

and SD of 3.34. Both MPI and amount of peritoneal fluid 

were significant factors for mortality (p<0.05) (Table 6). 

Table 6: Descriptive data of operative findings. 

Variables Min Max Mean SD P  

Duration of 

surgery 

(hours) 

1.15 4.00 2.16 0.59 0.83 

Width of 

perforation 

(cm) 

0.50 3.00 0.9 0.56 0.61 

Length of 

perforation 

(cm) 

0.50 2.00 0.84 0.409 0.26 

Amount of 

fluid (ml) 
100 4000 699 626.3 0.01 

MPI 16.00 28.00 18.44 3.34 0.01 

Majority of patients (33) had bilio-purulent peritonitis out 

of which 4 expired. Least number of patients (3) had 

feco-purulent peritonitis out of which 1 expired. Type of 

fluid had no significant correlation with post-op mortality 

(p>0.05). 

About 82% patients had E. coli in their culture and 18% 

were having sterile peritoneal fluid culture. Post-op 

pulmonary complication revealed 56% (28 out of 50) 

patients were having pulmonary complications out of 

which 17 were having pneumonitis, 9 with effusion, 2 

with ARDS and 44% (22 out of 50 patients) were not 

having any pulmonary complications. 

Post-operative wound complication showed surgical site 

infection was the most common complication noted 

which was managed by sending wound culture and 

changing antibiotics. Second most common was burst 

abdomen managed initially by dressing and thereafter 

secondary wound closure. One case had developed 

septicemia who got expired. 

Five out of fifty patients expired during hospital stay. 

About 78% (39 out of 50) cases were diagnosed as 

enteric perforation and 16% (8 out of 50) were diagnosed 

as tubercular perforation (Table 7). 

Table 7: Spectrum of peritonitis and its causes, 

(n=50). 

Final diagnosis  Frequency (%)  

Enteric perforation 39 (78) 

Tubercular perforation 8 (16) 

Non-specific jejunal perforation 1 (2) 

Non-specific ileal perforation 1 (2) 

Carcinomatous perforation 1 (2) 

Around 52% of the patients stayed in hospital for 5-10 

days whereas 28% patients stayed for 10-15 days, 10% 

patients stayed for more than 20 days. Seven out of 50 

cases were operated after 24 hours. of admission whereas 

43 cases underwent laparotomy within 24 hours. Two of 

these seven patients with delayed intervention had post- 

operative mortality. However, it was not statistically 

significant. About 88% (44/50) patients had CCI of 0 at 

the time of admission. The 37 of these 44 patients were 

operated within 24 hours. Whereas remaining 7 could be 

operated after 24 hours.  The 62% (31 out of 50) patients 

developed surgical site infection out of which 5 had DII 

for >24 hours. The 38 % (19 out of 50) patients did not 

develop any surgical site infection out of which 2 had DII 

for >24 hours. There was no significant correlation of DII 

with CCI and surgical site infection. 

A total of 14% (7 out of 50) patients had DII out of which 

2 had WSES score of 9 and 2 had WSES score of 6. DII 

had significant correlation with WSES score and amount 

of peritoneal fluid (Table 8 and 9).  

MPI and DII had p>0.05 suggesting no significant 

correlation. 
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Table 8: DII and WSES score. 

Variables 
WSES score 

Total 
3.00 5.00 6.00 8.00 9.00 

 

DII>24 

hours 

No 
N 33 5 4 1 0 43 

% 76.7 11.6 9.3 2.3 0 100 

Yes 
N 2 0 2 1 2 7 

% 28.6 0 28.6 14.3 28.6 100 

Total 
N 35 5 6 2 2 50 

% 70 10 12 4 4 100 

 

Table 9: DII>24 hours and amount of peritoneal fluid. 

DII >24 hours 
Amount of peritoneal 

fluid 

No 
Mean 615.12 

SD 337.804 

Yes 
Mean 1214.29 

SD 1429.952 

Total 
Mean 699.00 

SD 626.334 

 P value 0.01 

DISCUSSION 

Perforation peritonitis remains one of the most common 

surgical emergencies worldwide. The etiology and site of 

perforation shows wide geographical variation and the 

spectrum of perforation peritonitis in India differs from 

that of the western world. Although many studies have 

been carried out on prognostic factors in non-traumatic 

small bowel perforation in past and they found that DII, 

amount of peritoneal fluid, type of peritonitis, WSES 

score and MPI were significant factors which affect 

morbidity and mortality of patients. 

In the study conducted by Mabewa et al in which mean 

time for operation was 2 hours and the mean of 

perforation size was 1 cm. The results were comparable 

to the present study.19 

The study showed that MPI was significant prognostic 

factor for morbidity and mortality in the patients of 

perforation peritonitis. Similar results were found in 

studies conducted by Kamble et al, Murlidhar et al and 

Irpatgire et al.14-16 

The study suggests that there is significant association 

between amount of peritoneal fluid and mortality which 

is similar to studies conducted by Hodonou et al and 

Wani et al.7,13 Whereas in study conducted by Ahmad et 

al there was no significant association between amount of 

peritoneal fluid and mortality as majority of patients 

(78%) in present study had less than 1000 ml of 

peritoneal fluid.11 

Majority of the patients (78%) had enteric perforation in 

our study followed by tubercular perforation (16%). 

Similarly, in studies conducted by Ahmad et al, Wani et  

 

al and Hodonou et al, majority of the patients had enteric 

perforation whereas in study conducted by Verma et al 

majority of patients had non-specific inflammation.7,11-13  

Most common post-operative complication in our study is 

surgical site infection (62%). Similar results were found 

in studies conducted by Verma et al, Ahmad et al and 

Hodonou et al but rate of infection was quite higher in our 

study which was probably due to late presentation of 

patients and poor nutritional status.11-13 

The study revealed that 56 % patients were having 

pulmonary complications. Yadav et al in his study 

showed that 7.8% patients were having pulmonary 

complications.10 In study conducted by Verma et al 

showed that the incidence of post-operative pulmonary 

complication in emergency abdominal surgeries was 

found to be 2.9%.12 

In the study conducted by Ahmad et al, mortality 

remained nil in all those cases who had early 

presentation, admission-operation interval shorter than 12 

hours, size of perforation less than 1 cm, amount of 

pus/fecal fluid less than 1000 ml and had primary simple 

closure.11 Three mortalities (5.4%) occurred among the 

cases with primary loop ileostomy due to a significant 

impact of pre-operative and per operative prognostic 

factors on post-operative complications and had a 

significant association with late presentation, admission-

operation interval longer than 12 hours, perforation with 

size more than 1 cm, amount of pus/fecal fluid greater 

than 1000 ml. Mortality rate in relation to different post-

operative complications was 23% in burst abdomen, 33% 

in residual intra-abdominal abscess, 50% in fecal fistula. 

Hodonou et al observed in his study that the predictive 

factors were: delay in consultation time, surgical time, 

amount of peritoneal fluid, perforation number, surgical 

technique and postoperative complications such as 

digestive fistula and postoperative peritonitis.13 The 

mortality increased with the elevation of the WSES score. 

Thus, prognostic factors deciding outcome in cases of 

non-traumatic small bowel perforations in the present 

study were similar to previous such studies. 

DII has significant association with mortality in study 

conducted by Hodonou et al with mean delay of 72 

hours.13 In study of Wani et al mean delay was 46 hours.7 

In study conducted by Verma et al mean delay was quite 
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less (14.7 hours).12 In study conducted by Cruz et al there 

was significant association between DII and mortality 

and similar results were found in study conducted by 

Adesunkanmi et al.17,18 In previous studies there was 

significant correlation between DII and mortality but in 

present study there was no significant association 

between DII and mortality and total seven patients had 

DII. The study was limited by small sample size of only 

50 patients and most of the patients are from a single 

surgical unit of an institute. 

CONCLUSION 

The study concluded that the most common cause of non-

traumatic small bowel perforation was typhoid ileal 

perforation with most common presentation being pain 

abdomen. The statistically significant factors defining the 

outcome of these patients were volume of intra-peritoneal 

fluid (purulent/fecal) >1000 ml, WSES score >6 and 

MPI>18. The delay in surgical intervention (>24 hours) 

and post-operative fecal fistula were other factors 

associated with high morbidity and mortality but these 

were not statistically significant, possibly due to small 

number of cases included in the study. 
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