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INTRODUCTION
Acute generalized  peritonitis due to gastrointestinal hollow viscus 
perforation is a potentially life threatening condition. The prognosis of 
peritonitis remains poor despite development in diagnosis and 
management. Early identication of patients with severe peritonitis 

(1,2)may help in selecting patients for aggressive surgical approach.  
Many scoring systems have been designed for assessing the severity of 
hollow viscous perforation peritonitis like acute physiology and 
chronic health evaluation (APACHE II) score, Mannheim peritonitis 
index (MPI), POSSUM score, simplied acute physiology score 

 (3)(SAPS), sepsis severity score (SSS), Ranson score, Imrite score.   A 
score at initial assessment would help triage and plan of treatment, 
Scoring systems also help in risk categorization, evaluation of new 
diagnostic modalities and therapeutic advances as well as in the 
comparison of treatment results from different clinics. In previous 
studies comparison of mortality has been done, in this study we 
evaluated relationship of  the mortality and morbidities like Need of 
ICU care, Days of hospitalisation, Anastomotic leak and Wound 
dehiscence with  MPI.

Mannheim's Peritoneal index score (MPI)
Mannheim's Peritoneal index score (MPI) was developed by wacha 
and linder and used for risk stratifying patients with peritonitis based 
on age, sex, peritoneal uid analysis and comorbidities Patients with a 

 score exceeding 26 were dened as having a high mortality rate. The  
MPI is a specic score, which has a good accuracy and provides an 
easy way to handle with clinical parameters, allowing the prediction of 

 (4)the individual prognosis of patients.

Patients and methods - 
The study conducted on the patients admitted in the Surgery 
department of LLR Hospital, GSVM Medical College, Kanpur in 
which  MPI scoring system evaluated to predict different outcome of 
patients with peritonitis.

Duration: December 2020 to December 2022.

Design of The Study - 
 Prospective, observational study 

Place : 
Department of Surgery GSVM Medical College, LLR & Associated 
Hospitals, Kanpur

Inclusion Criteria: 
All patients diagnosed with  peritonitis, admitted to the emergency 
department or surgical wards and who underwent emergency surgery. 
Preoperative  consent was sought for the same.

Exclusion Criteria- 
Patients  who had other associated solid organ, vascular, neurological 
injuries and Patients who didn't give consent.

Statistical Analysis: 
The data analysed using SPSS software version 25.

Ethical approval: 
The study  approved by the institutional ethics committee.

Figure 1. Mannheim peritonitis index scoresheet

RESULTS
Out of 300 patients there were 233(78%) men and 67(22%) women. 
Male: female ratio was 3.6:1. The mean age was 40 years. Commonest 
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presenting symptoms were pain abdomen, distention of abdomen.  
Total  100(33%) patients had Gastric perforation, 143(47.6%) patients 
were of ileal perforation, 21(7%)were of jejnal perforation,12(4%) of 
duodenal perforation,11(3.6%)of sigmoid perforation and 20(6.3%) of 
appendicular perforation(Figure.2). Total 15 patients out of 500 had 
associated comorbidities and 3 patients had malignancy, 40(13.33%) 
patients from total of 300 died. In expired patients mean MPI score was 
29.05 SD7.01. Patients who were alive had mean MPI score 20.79 
SD6.1, 194(65%) patients  hospitalised for less than 10 days, 
106(33%) patients were hospitalised for more than 10 days. In the 
patients who hospitalised for more than 10 days mean MPI score was 
27.68 SD7.43, 96(32%) patients  needed ICU care. Mean MPI score in 
patients who needed ICU care was 30 SD5.93, 21(5%) patients had 
anastomotic leak postoperatively,In anastomotic leak patients mean 
MPI score was 27.5 SD6.34, 72(24%) patients had wound dehiscense, 
Mean MPI score in the patients who had wound dehiscence was 28.03 
SD7.008. Patient who faced no morbidity, Had mean MPI score of 12.8 
SD3.5.(Figure.3,4&5)) Mortality in male patients was 12.44% and in 
female patients was 16.41%.

Number of Patients who had MPI score between 1-10 were 28(9.3%), 
in which NO patient died, no patient needed ICU care,2(7%) patient 
had wound dehiscense, no one  had anstomotic leak and average days 
of hospitalization was 9 days. 84(28%) patient  had MPI score between 
11-20 in which 3(3.57%) patient died, 7(8.33%) patient needed ICU 
care, 6(7%) patient had wound dehiscense,2(2.38%) patient had leak 
after primary repair and average days of hospitalization was 9 days. 
137(45.6%) patient had MPI score between 21-30 in which 16(12%) 
patient died, 38(28%) patient needed ICU care,32(23%) patient had 
wound dehiscense, 8(6%) patient had leak after primary repair and 
average days of hospitalization was 11 days. 51(17%) patient had MPI 
score more than 30 in which 21(41%) patient died, 51(100%) patient 
needed  ICU care, 32(63%) patient had wound dehiscense, 5(10%) 
patient had  leak after primary repair and average days of 
hospitalization was 16 days.(Figure.3&4) Most important variable 
which was associated with mortality in MPI score was presence of 
organ failure at the time of admission. ROC curve and Area under 
the curve for Mannheim peritonitis index  evaluated as shown in 
figure6.

Figure2. Showing prevelence of perforation between different 
organs.

Figure3. Showing prevelence of morbidity.

Figure 4. Showing mean MPI  score regarding different outcomes.

Figure 5.Graph showing relationship between  Mannheim 
Peritonitis Index and mortality, morbidity. 

Figure 6. ROC curve of Mannheim Peritonitis index, Area under 
the curve for Mannheim score was 0.78. Cut off point for 
Mannheim was 22 with 80% senstivity and  and 65% specificity.

DISCUSSION
Hollow viscusperforation peritonitis is very common in surgical 
emergency department worldwide, with more frequency in tropical 

(5)countries like India.  In hospital mortality rate in patients with 
(6,7)  perforation peritonitis ranges between 10% to 30%. Outcome of 

such patients is depends upon several factors related to patients age and 
sex, organ which perforates,Associated  co morbidities, and cause of 
perforation, time of presentation, therapeutic intervention undertaken 

(8-10) and the postoperative complications. Pre-operative assessment by 
various scoring systems provide the approximate estimates of 
mortality risk, Scoring systems also help in risk categorization and also 
help to make decisions that which patient needs urgent surgery and 
which needs to be resuscitated.  Mannheim score has  variables and 
easy to calculate, but needs operative nding to complete.  MPI has 
physiological variables  which is easy to calculate easy to apply and 

 (11)can be used in remote areas where labs are not easily available.  Some 
(12-13) authors over weighted the MPI score then other scores. The MPI 

has been shown to contribute independently to the prediction of 
(14-16)outcome. 

This study done in GSVM MEDICAL COLLEGE KANPUR included 
300 patients who presented to the emergency department and were 
diagnosed with hollow viscous perforation. All the patients were 
appropriately assessed and managed according to standard guidelines. 
Average age of the patients were 40 year. Men patients  were more than 
women in the study but Mortality in the women patients were more 
than the men patients(16&12%). 

Ileal perforation was most common hollow viscus perforation and 
second common was Gastric perforation. In the  study it shown that 
more the  MPI score related with more the morbidity and mortality as 
shown in the gure3.ROC curve was plotted for MPI and Mortality as 
shown in gure 4&5,Area under the curve was 0.78 which is 
statistically Signicant. The cut off point for MPI was 22 with 80% 
senstivity and 65% specicity(gure6).Area under the curve for MPI 
and Need of ICU care,Wound dehiscence and anastomotic leak was 
0.91 ,0.86 and 0.60, which showed that MPI score is a good predictor 
of morbidity but senstivity and specicity is limited for anastomotic 
leak.
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Total 
patient

Morta
lity

Need 
of icu 
care

wound 
dehiscense

leak after 
primary 
repair

Average 
days of 
hospitalisa
tion

Mannheim 
between
1-10

28 0 0 2(7%) 0 9

Mannheim 
between
11-20

84 3(3.57
%)

7(8.3
%)

6(7%) 2(2.38%) 9

Mannheim 
between
21-30

137 16(12%) 38(28%) 32(23%) 8(6%) 11

Mannheim 
more than 
30

51 21(41%) 51(100%) 32(63%) 5(10%) 16

Mean 
Mannheim

29.05
SD7.43

30
SD5.93

28.03
SD7.08

27.5
SD6.34
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CONCLUSION
Mannheim peritonitis index proved to be a good  predictor of 
morbidity and mortality in the patients of peritonitis, With higher the 
Mannheim peritonitis index score higher the mortality and 
morbidity,but has limitations in prediction of some morbidites ljke 
anastomotic leak. 
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