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INTRODUCTION 

With the advances that are being made in many areas of 

medicine, the surgeon must be familiar with infectious 

diseases of the peritoneal cavity which has increased in 

severity and complexity. In addition to the surgical 

management of secondary peritonitis from gastro 

intestinal perforation, the practicing surgeon may be 

called in to manage patient with cirrhosis with infected 

ascitic fluid as well as patient undergoing peritoneal 

dialysis with infected dialysis fluid. In addition, 

there is increasing recognition of a group of patients 

with persistent intra-abdominal sepsis or tertiary 

peritonitis in whom infection is associated with 

multiple system organ failure and general depression 

of immune system. Peritonitis continues to be one of 

the major infectious problems confronting the 

surgeons. Despite the many advances in anti- 

microbial agents and supportive care, the mortality 

rate of diffuse suppurative peritonitis remains 

unacceptably high. 

 

 

Its causes vary from the one requiring immediate 

surgical intervention to that requiring conservative 

management. Its accurate diagnosis and management 

is a challenge to every surgeon. The complex nature of 

surgical infections, the multifaceted aspects of 

treatment, and the increasing complexity of ICU 

support make evaluation of new diagnostic and 

therapeutic advances in this field very difficult. Scoring 

systems that provide objective descriptions of the 

patient’s conditions at specific points in the disease 

process aid our understanding of these problems. This 

is important in determining the course the disease in 

a particular patient, whether the line of management 

taken is appropriate or need to be changed. The 

management of peritonitis patients has taken a new turn 

with the understanding of pathophysiological basis of the 

disease, the concept of sepsis syndrome and multi-organ 

failure. The current trend is to recognize these at the 

earliest and institute aggressive therapy. When the 

patient has already gone into multi-organ failure, 

the outlook appears dismal whatever the line of 
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ABSTRACT 

Peritonitis due to hollow viscous perforation is one of the common cause for emergency and admission 

under surgery department. Its causes vary from the one requiring immediate surgical intervention to that 

requiring conservative management. Its accurate diagnosis and management is a challenge to every 

surgeon. Scoring systems that provide objective descriptions of the patient’s conditions at specific points 

in the disease process aid our understanding of these problems. Hence this study is undertaken to study the 

effectiveness of Mannheim’s peritonitis index (MPI) in predicting the outcome in peritonitis patients who 

presented to Basaveshwar teaching and general hospital, Kalaburagi. Materials & Methods: This study is a 

clinical, prospective, observational study conducted at Department of surgery, Basaveshwar teaching and general 

hospital, Kalaburagi. from July 2014 to march 2016. Results: The mean age of the patients was 45.72 

(SD 14.26) years. There was male preponderance (66%) with male to female ratio of 1.9:1. In our study the 

most common etiology of peritonitis was duodenal perforation seen in 70% of patients, followed by 

gastric perforation (13%), ileal(12%), jejunal(3%) and appendicular perforation(2%). Conclusion: Various 

factors like age, sex, duration, site of perforation, extent of peritonitis and delay in surgical 

intervention are associated with morbidity and mortality. MPI scoring system is easiest score to apply, the 

determination of risk during operation and surgeon can know about the possible outcome and the appropriate 

management. MPI is more effective in predicting the mortality in peritonitis due to hollow viscous perforation. 
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management is. It is here that conservative line of 

management, as well as newer modalities of 

treatment such as programmed relaparotomy, 

immunomodulation is being tried. Although these 

newer modalities may be useful, are expensive. Hence, 

proper clinical monitoring with optimum number of 

investigations remain the corner stone of emergency 

surgery and also for the better use of above methods. 

 

Pine and associates (1983)
[1]

 looked at a number risk 

factor thought to influence the development of organ 

failures on death and identified clinical shock at any 

time, malnutrition, alcoholism and age as important 

predictive factors. The papers by Pine and Knaus and 

their colleagues were the first to provide clear definition 

of “organ failure”. 

 

Knaus and Coworkers (1985)
[2]

 extended these 

observations in a report covering 5,677 ICU admissions 

and 2719 patients who developed organ failure. 

Teichmann and associates (1986)
[3]

 in a report 

concerning scheduled reoperation for diffuse peritonitis, 

referred to Peritonitis Index Altermheir (PIA). This used 

age, extent of infection, malignancy, CVS risks and 

leukopenia to stratify patients.  

 

Wacha and Coworkers (1987)
[4]

 developed a separate 

peritonitis index, the Mannheim Peritonitis Index (MPI) 

with incorporated information regarding age, gender, 

organ failure, cancer, duration of peritonitis, involvement 

Of colon, extent of spread within the peritoneum and the 

character of peritoneal fluid to define risk. Scores range 

from 0 to 46. In 1988, V. Kohli
[5]

 and others evaluated 

prognostic factors in 50 cases of perforated peptic ulcer. 

They concluded that there is a place for prognostic 

scoring. They found Gen. Health, concurrent illness, 

arterial hypotension at the time of admission, delay in 

surgery and severity of peritoneal contaminations, some 

of the factors contributing to the post-operative 

morbidity and mortality.  

 

In 1990, Verma
[6]

 and others in PGI, Chandigarh, 

compared prognostic factors in peritonitis due to trauma. 

They found pre-operative shock, multiple hollow visceral 

injury, septicemia, and location of injury (colon and 

duodenum were significant prognostic factors and with 

high mortality). 

  

 
Fig. 1: Intra-Op Photo of Hollow Viscous Perforation 

 

Mannheim Peritonitis Index (MPI) 

MPI, was originally derived from data collected from 

1253 patients with peritonitis treated between 1963 and 

1979, and was developed by discriminant analysis of 17 

possible risk factors, by Wacha
[4]

, 8 of these were of 

prognostic relevance and is currently employed widely 

for predicting mortality from peritonitis. The information 

is collected at the time of admission and first 

Laparotomy. The original reports excluded post-

operative peritonitis and appendicitis, but further 

investigation that extension to these groups did not 

reduce the predictive value.  

 

MPI 
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Detailed study of MPI was done by A. Billing
[7]

 in 7 

different centers and their data compared. They 

considered patients of perforated or postoperative 

peritonitis, peritonitis caused by pancreatitis, appendicitis 

and mesenteric ischemia for study. 

 

 Each risk factor is given a weightage to produce a 

score used for prognostic purposes. 

 Maximum score is 47 

 The cut off point taken was a score of 26. Patients with 

higher values being classified as non-survivors. 

 Patients were divided into 3 categories of severity. 

MPI < 21, 21 – 27, > 27. 

 They found linear correlation between mean index 

score and mean mortality rate. 

 

Advantage of MPI 

 It is one of the easiest scores to apply 

 The determination of risk is available during 

operation 

 Surgeon can know about the possible outcome and 

the appropriate management can be decided. 

 

Patient with less score can be treated with usual minimal 

risks, while patient with high score may need aggressive 

approach with critical care monitory. Concept of 

programmed relaparotomy, zip technique surgery may 

need to be considered in these cases. It is peritonitis 

specific index and appears to be the best for statistical 

studies and comparing clinical trials. Other scores like 

Apache-II score are not specific for peritonitis. 

 

Disadvantages 

1. This index does not include the possibility of 

eradicating the source of inflammation. 

2. It is a one time score; hence post-operative 

complications may hamper the results. 

3. The index assigns peritonitis originating from colon to 

be a low risk. Since most of the colonic performances are 

usually secondary to malignancy, this may not be 

applicable uniformly. 

 

AIMS AND OBJECTIVES 

1. To study the validity of scoring system, presently 

being studied worldwide. 

 

These are 

a. Mannheim peritonitis index. 

b. Sepsis score of Elebute and Stoner. 

c. APACHE – II 

2. To study the prognostic factor which determine 

the outcome of the disease. 

 

These are  

a. Patient factors 

i. Age of the patient 

ii. Sex of the patient 

iii. General health of the patient like – Nutrition, 

Anaemia. 

 

b. Disease process 

i. Site of perforation 

ii. Duration of perforation 

iii. The extent of peritoneal contamination. 

 

c. Effect of General systemic complications like 

1. Respiratory 

2. CVS system 

3. Shock 

4. Multi-organ failure 

 

My aim was to study the effect of above factors on 

Mortality and morbidity of the patients. 

 

MATERIALS AND METHODS 

The study is done in 100 patients with peritonitis 

due to hollow viscous perforation who presented to 

SURGERY OPD, at Basaveshwar Teaching and 

General Hospital, kalaburagi, from July 2014 to March 

2016.  

 

Our study is a clinical, prospective, observational and 

open study conducted during the period of July 2014 to 

march 2016. 

 

METHOD OF COLLECTION OF DATA 

The study is done after obtaining a detailed history, 

complete general physical examination and systemic 

examination. The patients are subjected to 

relevant investigations like x-ray erect abdomen, CXR, 

USG and routine investigations like Hb, Total WBC 

count, urea, creatinine, serum electrolytes. All 

investigations and surgical procedures were carried 

out with proper informed written consent as 

appropriately. The data regarding patient particulars, 

diagnosis, investigations, and surgical procedures is 

collected in a specially designed case recording form 

and transferred to a master chart subjected to statistical 

methods like mean, standard deviation, proportion, 

percentage calculation and wherever necessary chi 

square test for proportion are used. 

 

INCLUSION CRITERIA 

Patients with clinical suspicion and investigatory 

support for the diagnosis of peritonitis due to hollow 

viscous perforation who are later confirmed by intra 

op findings. 

 

Various aetiologies causing such features include Acid 

peptic disease, Typhoid, Tuberculosis, Gangrenous 

bowel, Appendicitis, Malignancy. 

 

EXCLUSION CRITERIA 

Patients with 

1. hollow viscous perforation due to trauma 

2. associated injuries to other organs 

3. associated vascular, neurogenic injuries 

4. any other significant illness which is likely to 

affect the outcome more than the disease in study. 
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MODE OF STUDY 

The detailed history and proper clinical findings were 

entered in a proforma case sheet. 

 

Patients were subjected to methodical physical 

examination to assess his general condition. Local 

examination of abdomen was done and relevant 

findings were recorded. Rectal examination was done in 

all cases, per vaginal examination was also done in 

female patients. The required and routine investigations 

were done to establish the diagnosis. Patients were asked 

to present themselves for follow up after a specific 

interval or at recurrence of symptoms. 

 

MPI scoring system was done in all patients and 

patients were classified as those with score less than 21, 

21 to 27, and more than 27. 

 

Preoperatively all patients received supportive 

treatment for correction of hypotension and electrolyte 

abnormalities. During laparotomy, intra-abdominal 

examination of all organs was made in addition to 

specific pathology. Primary closure of hollow viscous 

perforation was made in all cases with thorough 

peritoneal lavage and abdominal drains were kept in all 

patients. Post operative period was monitored; intake 

output charts and vital charts were maintained. Drains 

were removed after 48 hours and sutures were 

removed on the 7
th

 post operative day. Most of the 

operated patients had uneventful recovery, 18 patients 

had morbidity in terms of wound infection and 

intensive care, 28 patients had mortality. The patients 

were followed up for a variable period of time. 

 

OBSERVATION AND RESULTS 

In this study, 100 cases of secondary and tertiary 

peritonitis who attended surgical emergency unit were 

selected from July 2014 to March 2016. 

  

Table 1. Age And Sex Wise Distribution Of Study Subjects 

 Sex Total (%) 

Age Male (%) Female (%)  

Less than 15 0 (0) 1 (100) 1(1) 

16-30 11 (68.8) 5 (31.3) 16(16) 

31-45 24 (68.6) 11 (31.4) 35(35) 

46-60 25 (65.8) 13 (34.2) 38(38) 

Above 60 6 (60) 4 (40) 10(10) 

Total 66(66) 34(34) 100 

 

In the study, 100 patients with diagnosis of 

secondary peritonitis were included. The mean age of 

patients was 45.72 (SD 14.26) years ranging from 13 to 

75 and majority of patients (68.6%) belonged to age 

group of 31-45 years. There was male preponderance 

(66%) with male to female ratio of 1.9:1. 

 

Table 2. Time of Presentation of Study Subjects 

Duration 

 

Mortality(%) 

 

Survival(%) 

 

Total(%) 

 One day 

 

1(7.1) 

 

13 (92.9) 

 

14(14) 

 2 to 5 days 

 

21 (26.9) 

 

57(73.1) 

 

78(78) 

 
More than 5 

days 

 

6(75) 

 

2 (25) 

 

8(8) 

 Total 

 

28 

 

72 

 

100 

 Chi square value-11.83, df-2, p value-0.003.  

 

In the study group of 100 patients, majority of 

patients (78% and 8%) presented to us after  24hrs. 

Mortality of those patients were 26.9% (2- 5 days) and 

75% ( > 5 days)  respectively as compared to mortality 

7.1% ( < 24 hrs). The chi square value of these 

patients is 11.83 with a significant p - value of 0.003.  

 

In the study group of 100 patients, 52% of patients 

had MPI score less than 21, of which 5.8% of patients 

developed wound infection with 0 % mortality and 

94.2% of patients being normal. 29% patients were 

with MPI score 21-27, in that 41.4% had morbidity 

(wound infection) and the mortality rate is 41.4%. In 

patients with MPI score > 27, the morbidity rate is 

15.8% and the mortality rate is 84.2%. The chi square 

value is 84.13 with significant p – value of 0.000.

 Table 3. Distribution of Study Subjects and Mpi Score 

MPI Score Dead (%) WI (%) Survivors (%) Total (%) 

< 21 0(0) 3(5.8) 49 (94.2) 52 (52) 

21 – 27 12 (41.4) 12 (41.4) 5 (17.2) 29 (29) 

>27 16 (84.2) 3 (15.8) 0(0) 19(19) 

Total 28 (28) 18 (18) 54 (54) 100 

Chi square value- 84.13, df-4, p- value-0.000. 
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Table 4. Morbidity and Mpi Score 

MPI score WI Normal Total 

> 21 15 (75) 5 (25) 20 (27.8) 

< 21 3 (5.7) 49(94.3) 52(72.2) 

Total 18 (25) 54 (75) 72 (100) 

PV- 75%, sensitivity-83.33%, specificity-90.74%. 

 

In the study group, 75% of the patients had wound 

infection (morbidity) with MPI score more than 21 as 

compared to 5.7% of the patients with MPI score less 

than 21. The positive predictive value of MPI score for 

morbidity is 75% with sensitivity- 83.33% and 

specificity-90.74%. 

 

Table 5. Mortality and Mpi Score 

MPI score Mortality Normal Total 
> 21 28 (84.8) 5 (15.2) 33 (40.3) 

< 21 0 (0) 49 (100) 49 (59.7) 

Total 28 (34.1) 54 (65.9) 82 (100) 

PPV- 84.8%, sensitivity-100% specificity-90.74%. 

 

In the study group, 84.8% of patients had mortality 

among patients with MPI score more than or equal to 21 

and none of the patients died with MPI score less than 

21. The positive predictive value for mortality is 

84.8% with sensitivity 100% & specificity 90.74%. 

                                             

In the study population of 100 subjects, duodenal 

perforation was seen in 70% of patients, followed by 

gastric perforation (13%), ileal(12%), jejunal(3%) and 

appendicular perforation(2%) as the etiologies of 

peritonitis. Among the patients with ileal 

perforation(12%), 91.7% of them had MPI score more 

than 21. The chi-square value is 10.65 and p- value is 

0.03 which is significant. 

 

Table 6. Eitiology and Mpi Score 

 MPI score Total (%) 

Etiology < 21(%) > 21(%)  

Duodenal 41(58.6) 29 (41.4) 70 (70) 

Gastric 7(53.8) 6( 46.2) 13 (13) 

Ileal 1(8.3) 11 (91.7) 12 (12) 

Jejunal 2(66.7) 1(33.3) 3 (3) 

Appendicular 1(50) 1(50) 2(2) 

Total 52(52) 48(48) 100(100) 

Chi square value- 10.65, df-4, p- value-0.03. 

 

 
Figure 2 

 

DISCUSSION 

Peritonitis remains a hot spot for the surgeons 

despite advancements in surgical technique and 

intensive care treatment. Various factors like age, 

sex, duration, site of perforation, extent of peritonitis and 

delay in surgical intervention are associated with 

morbidity and mortality. A successful outcome 

depends upon early surgical intervention, source 

control and exclusive intraoperative peritoneal lavage. 

Also various methods and scoring systems are used 

to identify the risks and to morbidity and mortality in 

those patients. 

 

In the present study, hundred cases of peritonitis 
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who attended BTGH emergency from July 2014 to 

March 2016 were included with age ranging from 13 to 

75 years. . The mean age of the patients was 45.72 

(SD 14.26) years. There was male preponderance 

(66%) with male to female ration of 1.9:1. In our study 

the most common etiology of peritonitis was duodenal 

perforation(70 %), followed by gastric perforation 

(13%), ileal (12%), jejunal (3%) and appendicular 

perforation(2%) Ohmann et al.
[8] 

reported duodenal 

ulcer perforation as the commonest cause for peritonitis 

in his series while Kachroo et al.
[9] 

found appendicular 

perforation as the commonest cause. The overall 

diagnostic accuracy for peritonitis was 97.3%. 

 

According to Billing A, Fröhlich D, Schildberg 

FW
[10,11]

 patients with scores of less than 21 had a 

mortality rate ranging from 0-2.3% and those with MPI 

between 21 and 29 had a mortality rate of 

approximately 65%.
 
MPI score of more than 29 had the 

highest mortality, up to more than 80% in some 

studies.
[12]

 

 

In the study group, 75% of the patients had 

morbidity in terms of wound infection and SICU 

(surgical intensive care unit) monitoring with MPI 

score more than 21 as compared to 5.7% among 

patients with MPI score less than 21. The positive 

predictive value of MPI score for morbidity is 75% 

with sensitivity-83.33%, specificity-90.74%. Three 

pateints required SICU care for three to four days. 

 

In the study group, 90% of patients had mortality 

among patients with MPI score more than  29. And none 

of the patients died with MPI score less than 21. The 

positive predictive value of MPI score for mortality 

84.8%, sensitivity-100% & specificity-90.74%. 

 

Notash AY, Salimi J, Rahimian H, Fesharaki MH, 

Abbasi A. have shown important cut-off points to be 21 

and 29 when using the MPI, with mortality of 60%, and 

up to 100% for scores of more than.29. 

 

According to R Függer, M Rogy, F Herbst, M 

Schemper, F Schulz, 113 patients suffering from 

purulent peritonitis entered this retrospective study for 

evaluation of the prognostic value of the Mannheim 

Peritonitis-Index. There was no lethality below an index 

x = 21, between x = 21 and x = 29, it was 29% and 

lethality increased to 100% in patients with an index x 

greater than or equal to 30. Statistical validation 

showed that prognosis was correct in 93% for the index 

x = 27, with a sensitivity and specificity of also 93%. 

Between x = 21 and x = 29 prognosis of the MPI was 

correct in at least 65%. The MPI is shown as 

prognostic index for peritonitis with high accuracy in 

individual prognosis, that could be easy routinely 

documented.
[13]

 

 

CONCLUSION 

Peritonitis remains a hot spot for the surgeons 

despite advancements in surgical technique and 

intensive care treatment. Various factors like age, sex, 

duration, site of perforation, extent of peritonitis 

and delay in surgical intervention are associated with 

morbidity and mortality. 

 

Duodenal perforation is the most common etiology of 

peritonitis followed by gastric perforation, ileal, jejunal 

and appendicular perforation. Males are commonly 

affected compared to females. Emergency laparotomy 

and primary repair of the hollow viscous perforation is 

more effective in patients with secondary and tertiary 

peritonitis.  

 

There is no significant difference in prognostic value 

between the MPI and APACHE II scoring systems. 

MPI scoring system is easiest scores to apply, the 

determination of risk is available during operation and 

surgeon can know about the possible outcome and the 

appropriate management can be decided. MPI is more 

effective in predicting the mortality in peritonitis due 

to hollow viscous perforation. 
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