
ORIGINAL ARTICLE
EFFECT OF  EARLY  SURGERY  ON OUTCOME IN  PERFORATION PERITONITIS

Tika Ram  Bhandari,  Rajesh Poudel, Kailash Chandra

EFFECT OF  EARLY  SURGERY  ON OUTCOME IN  PERFORATION 
PERITONITIS

1 1  2Tika Ram  Bhandari ,  Rajesh Poudel Kailash Chandra, 

ABSTRACT

BACKGROUND

Early  diagnosis and  emergent  surgical  management  of  perforation   peritonitis  remain  themainstay  of  treatment.  

The aim of study was to find the  effect  of  early  surgery  on  postoperative   outcome  in  patients  with  perforation  

peritonitis.

MATERIALS & METHODS

A  retrospective  medical report  of  200  patients  who  underwent  exploratory laparotomy and proceed for   perforation   

peritonitis   from   July   2015  to  December  2016   was  studied. Patients were divided into two groups based on the 

time of surgery i.e: Early (<6 hours) and late (≥6 hours) intervention groups. All perioperative outcome  of surgery were  

analyzed. 

RESULTS

Late intervention patients were more likely to develop complications (34.3 and 17.8%, P < 0.05) and  mortality (14 and 6 

%, P<0.05)  in comparisionto early intervention patients and had significantly higher median time to resumption of 

normal diet (5and 2.8 days, length of  hospital stay (15 and 9  days) and length of ICU stay (8 and 4  days) (P < 0.05). The 

time to operation (≥ 6 hours) and preoperative hypotension were independent risk factors for postoperative 

complications in multivariate analysis.

CONCLUSION

Early surgical intervention within six hours  along with  broad  spectrum  antibiotics preceded  by adequate aggressive 

resuscitation improves postoperative outcomes  in perforation peritonitis.
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STATISTICAL ANALYSIS

All continuous  variables were expressed  as proportion, mean 
± standard deviation and  median (range)  as appropriate and 
compared  with the student  t-test or Mann-Whitney test. 
Categorical values were compared with the chi-square test. 
Pearson correlation coefficient was used to assess for any 
correlation between the time to intervention (<6hr and ≥6 hr) 
to the ICU length of stay (LOS) and the total hospital LOS. To 
assess the clinical predictors of outcomes of surgery in 
perforation peritonitis , multivariate  logistic regression 
analysis was also performed. Statistical analysis was done 
with statistical software SPSS version 22.0 (Statistical 
Package for the Social Sciences). A p-value < 0.05 was 
considered statistically significant.

RESULTS
 
Out of 200 perforated peritonitis patients, 57%  were male 
.The mean age was 40±7 years. Tachycardia was the 
commonest physical findings  (65% in early intervention vs. 
68% in late intervention), followed by hypotension (32% vs. 
34%) and abdominal distension (32% vs. 28%) . However, 
abdominal pain  was  commonest symptoms (94% vs. 92% ) 
followed by altered bowel habit (65% vs. 60%) and  nausea 
vomiting (40 % vs. 46) . Comorbid conditions were found in 
16% of patients. The most common comorbidity was 
respiratory problems  (12% vs. 16%), followed by  diabetes  
(11% vs. 12%) (P=0.234) as shown in Table 1 .

Table 1. Patient characteristics 

SD: Standard Deviation

Pneumoperitoneum   was found in 77% vs. 75% in (group I 
and  group II ) patients  on erect posture chest X-ray. 
Abdominal X-ray had shown multiple air fluid levels  in the 
erect position  in 29% vs. 24%) patients. Hyponatremia  ( 21% 
vs. 20%), hypokalemia  (12 % vs. 19%) and elevated serum 
creatinine  (12% vs. 18%) were documented . Gastroduodenal 
perforation was  most common cause of perforation 
peritonitis  due to acid peptic disease (43% vs. 44%) followed 

INTRODUCTION

Gastrointestinal perforations constitute one of the commonest 
1,2surgical emergency encountered by surgeons. Management 

of these patients continues to be highly demanding despite the 
advances made in diagnosis and surgical therapy. Perforation 
peritonitis  is highly fatal with a reported death rate of up to 

1–456%. Many reports have described  surgical intervention 
within 8–24 h after the arrival of patient at the emergency 

5department decreases death rates.  The general belief of 
surgeons is that the earlier  one operates, the better the 
outcome. However,  only  few studies have reported the issue 
of time to intervention and how early time  has not been 
cosidered. In our day to day work , our experience is   that the 
sooner we do surgery and close the perforation, the better the 
postoperative outcome.Our patients with perforation 
peritonitis  got operated  within the first 2–4 h after their 
arrival or diagnosis. Though, we could not find any large study 
that proven  operations in the first 2–4 h,  probably because 
most of the  patients need aggressive resuscitation before the 
surgery. We aimed  that operating within the first 6 h after 
diagnosis of perforation peritonitis would  improve outcomes 
outcomes  in  perforation peritonitis.
.
MATERIALS & METHODS

This was a retrospective study, performed in the Department 
of Surgery, Universal College of Medical Sciences  
Bhairahawa , Nepal  from July  2015  to December  2016.  
The total  200  patients  who underwent exploratory 
laparotomy  and further  proceed for perforation peritonitis 
presenting to the surgical emergency were included in the 
study. Approval from Institutional review committee 
,Universal College of Medical Sciences was taken for the 
study (UCMS/ IRC/ 026/17).

On the basis of the time of surgery ( after diagnosis  to time of 
surgery ),  patients were categorized into two groups i.e: Early 
(group I ,<6 hours) and late  group II, ≥6 hours) intervention 
groups. Baseline demographic characteristics, clinical 
features at the time of presentation, comorbid conditions and 
radiological investigations of patients were compared  for 
both groups.  After  patient  clinically diagnosed with  
perforation peritonitis , the patients were prepared for 
exploratory laparotomy. Operative findings  were noted  
during surgery and the source of peritonitis was found and 
managed  accordingly. All patients were prescribed parenteral 
broad-spectrum antibiotics and fluids; oral feeding  was 
started after the appearance of bowel sounds. The 
postoperative complications, the length of stay in ICU and 
length of stay in hospital  ofwere  recorded.
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Variable

 

 

Early Intervention

(n=104)

 

Late Intervention

(n =96)

P

Age  (mean+-SD)

 

 

47.2±5

 

49.2±17 0.234

Sex ,%

 

   

Male

 

female

 

58

 

42

52

48

0.123

0.243

Comorbidity ,%

Diabetes mellitus

Respiratory disease

Renal disease

Hypertension 

11

12

8 

8

12

16

11

6

0.321

0.543

0.435

0.234
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by appendicitis (17%  vs.  15%)  in both groups  as shown in 
Table 2. The commonest  perforation  site was duodenum 
(40% vs. 37 %) in early vs. late  intervention groups. We did 
not find  any significant difference  between the two groups in 
respect to causes of perforation   and  site of perforation 
(P<0.05) as shown in Table 3.

Table 2.Clinical parameters

Table 3.Etiology and site of perforation peritonitis

Median time to intervention was 2.85  h (range 2–5) and 7.23 h 
(range 6-18), in the two groups respectively.Overall 
postoperative complication was detected in  56 patients 
(28%). Wound infection (33% in Group I vs. 36% in Group II) 
was most common complications  followed by  
dyselectrolytaemia  (23% vs. 22%).  The overall mortality 
rate was (6% vs. 14%). Septicemia due to fecal peritonitis, 
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respiratory complications, pulmonary embolism, and late 
presentation were considered for the causeof  death in both 
groups. We found statistically significant difference in 
morbidity and mortality between the two groups (P=0.022).  
Time to surgery ([2.85 ± 2.3] vs. [7.23 ± 8.4] h),  median 
hospital LOS (9 [1–21] vs. 15 [7–36] days), and  median ICU 
LOS (4 vs. 8 days)  was shorter in group I than Group II as 
shown in Table 4. The Late intervention group had 
significantly longer median time to resumption of normal diet 
(2.8 [1–5] vs. 5 [0–15] days, P=0.005). Moreover, there was a 
correlation between the time to surgery and  ICU LOS (r = 
0.26, P = 0.01) and LOS hospital (r=0.16, P=0.01) 
respectively.In multivariate analysiss, time to operation in 
early vs late,   (OR; 2.478; 95%  CI;[1.002 to 4.86] ; P=0.005)  
and  preoperative hypotension  (OR, 2.005; 95% CI; [ 1.021 to 
3.487], P=0.005) were significant risk factors for post 
operative complications  as shown in Table 5.

Table 4. Clinical outcomes of early intervention and late 
intervention patients 

*P value <0.05

Table 5.The relationship between the  clinical predictors and  
postoperative outcomes

OR;odds ratio , CI; confidence interval, *P value <0.05

Variable ,%
 

Early Intervention 

( n=104)

 

Late Intervention 

(n=96)

P

Abdominal pain

 

Altered bowel habit

 

Nausea and vomiting

 

Abdominal distention

H/O of NSAIDS

(>6months)

Tachycardia

(pulse >100 beats/mins)

Hypotension 

94

 

65

 

40

 

32

12

65

32

92

60

46

28

14

68

34

0.142

0.134

0.324

Parameter
 

Early Intervention

(n=104)

Late Intervention

( n=96)

Causes of perforation,  %

 

  

Acid peptic disease

 

  

Appendicitis

 

  

Typhoid

 

  

Tuberculosis

 

  

Trauma

 

Malignancy

 

  

Bowel strangulation

 

  

Band obstruction     perforation

 

  

Amoebic caecal

   

perforation

 

Site of perforation, %

Duodenum

Ileum

Appendix

Stomach

Sigmoid colon

Caecum

Transverse colon

Descending colon

 

43

 

17

 

10 

 

  

8 

 

  

6 

 

  

2

 

  

2

 

  

1

 

  

1

 

40

26

17

9

4

2

1

1

44

15 

11 

7 

6 

3 

1

2

1

37

23

16

13

6

2

2

1

variable 
 

Early Intervention 

(n=104)

Late Intervention

(n=96)

P*

Time to surgery (hr)(mean±SD)

 

2.85 ± 2.3 7.23 ± 8.4 0.001

Operative time (min)

 

90.5(60-156) 105(70-168) 0.027

Complications,%

 

  

Wound infection

 

Dyselectrolytemia

 

Intraabdominalabscess 

 

Respiratory problems

Burst abdomen

Anastomotic leak

Mortality

  

17.8

  

33

  

23

16

15

11

2

6                           

34.3

36

22

16

15

9

2

14

0.022

Time to resumption of normal diet (days) 2.8(1-5) 5.0(0-15) 0.005

Length of hospital  stay  (days) 9(1-21) 15(7-36) 0.014

Length of ICU stay (days) 4(1-9) 8(1-26) 0.012

Variable
 

OR 95%CI P*

Preoperative hypotension

 
Time to surgery

Late (> 6 hours)

2.005

2.478

(1.002-1.009)

(1.310-4.686)

0.005

0.005
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DISCUSSION

Treatment of perforation peritonitis  remains to be extremely 
challenging regardless of the improvements in diagnosis and 
operative treatment. We found that surgery within the first six 
hour after diagnosis of perforation peritonitis had  good  
outcomes in relations of  earlier resumption of normal diet , 
shortening  the length of stay in hospital  and length of stay in 
ICU. Our overall mortality  rate was  10%, which is  lower 

4–7than  reported by other studies.  In comparision to early 
intervention  patients, late intervention  patients develop more  
postoperative complications (34.3 % vs. 17.8%, P=0.022). 
Perforation peritonitis is a fatal  surgical emergency and needs 
effective resuscitation and appropriate prompt surgery. Early 
definitive diagnosis, early broad-spectrum antibiotic 
treatment, and early surgery  is accepted as standard treatment  

8–10for these patients.  In the present study, most of our early 
intervention group patients had surgery  even earlier within a 
median  time of 2.85 ± 2.3 hours. The most  usualcause for a 
delay in operation is trouble in making the accurate diagnosis. 
Most of patients are dehydrated, septic and hypotensive, who 
needs aggressive resuscitations causing in knowinglylate 

11operation . Though, it is important to think that cause control 
of the infection is the importance in the treatment  of any 
perforation peritonitis patient. In spite ofseveral scoring 
systems and models had to distinguish between primary  and 
secondary peritonitis , the diagnosis predicting mortality and 

12–14morbidity  is quietchallenging  and the most important  
thing  remains timelyscientific diagnosis . Generally , patient  
get a plain film to rule out gas under both domes of the 

14–18diaphragm   which is most common and feasible test. Most 
of the time , we do computed tomography techniques to 

19confidently rule out the need for immediate surgery.

The many studies stated upto 72%  mortality rate  when there 
is delay in surgery. The mortality rate of 16.4% reported with 
median time to surgery of 8.4 hour , while high risk of  death 
during hospital admission will be there if interval >14 h from 

20–22diagnosis to surgery in patients with septic shock.  These 
patients are seen almost immediately in our institution  by in-
house acute care surgeon. As it is established that early 
surgical intervention is important  in decreasing  morbidity 
and mortality in perforation peritonitis patients. Though, 
significanceof  early is not clearly defined in previous study. 
So this  studyconcentrated on that. So, together with other 
studies,  our study will help to the define the early 
intervention.  Early surgical intervention is associated with 

23,24high survival reported in very few studies . We reported 
good postoperative outcomes with earlier surgical 
intervention (within the first 6 h) and high rate of death among 
late intervention group. Also, the duration of hospital and ICU 
stay  was less  in  early intervention group.
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To the best of our knowledge, we believe that it is the first  
study in our part of   world  to clearly showing  that operating 
early, within the first 6 hour in patients with perforation 
peritonitis , would shorten both ICU LOS  and hospital LOS . 

25Other studies including that of SM  Fakhry et al. has  shown 
that early and aggressive intervention  is crucial. However, in 
the other  study, patients undergoing  early and aggressive  

26treatment had significantly lower mortality  , though, timing 
from definite diagnosis to the operation was not reported. The 
idea of the idealtime resuscitation with concurrentcause 
control should be applied in patients with perforation 
peritonitis as well. We had a statistically significant difference 
in mortality between the two groups and our overall low 
mortality rate  in the earlier operative group  of 6 %; is one of 
the lowest reported. We believe that our low mortality rate was 
the result of early surgery and in-house acute care surgery 
practice.

Similar to the other retrospective study, we could not account 
for the number of surgeons involved in each patient's care and 
the variability between surgeons. Moreover, we defined time 
to surgery as the interval from  being  diagnosed  by the 
surgery team in the emergency department to undergoing the 
operation; we did not look at how long patients had symptoms 
and how long  patients might have  waited after first coming to 
the emergency department,nor did we take into account when 
the patients were transferred from other institutions. 
Additional prospective larger studies are  suggested  to 
validate our  results.

CONCLUSION

Early surgery  within six hours along  with  broad  spectrum  
antibiotics preceded  by  adequate  aggressive  resuscitation  
and  correction  of  electrolyte  imbalances  improves  
postoperative  outcomes  in perforation peritonitis. 
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