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ABSTRACT
INTRODUCTION:
Secondary bacterial peritonitis from hollow viscous perforation is one of the common surgical emergencies and carries
higher mortality. Several scoring systems are applied to predict the outcome of patients with perforation peritonitis.
Mannheim Peritonitis Index (MPI) is one among many. Our aim of the study is to evaluate Mannheim peritonitis Index
for predicting the outcome in patient with secondary bacterial peritonitis.
MATERIALS AND METHODS:
A retrospective study was conducted in the Department of General Surgery, Universal College of Medical Sciences,
Bhairahawa from February 2012 to July 2013. All patients clinically diagnosed as peritonitis and who underwent
laparotomy were included in the study. MPI score of all the study patients were calculated and categorized into three
groups depending upon the score; less than 15, 15-25 and more than 25. Mortality of patients from each group was
calculated and predictive value of each factor was determined.
RESULTS:
Total 60 patients were included in the study. Forty-four were male and sixteen were female. There were total five
mortalities. All were of above 50 years age group. Patients beyond 50 years of age had a significantly higher (p = .005)
probability of dying in the early post-operative period. MPI score more than 15 was not statistically significant (p = .06),
patients with MPI more than 25 had more probability of dying, hazard ratio (HR 3.4 with 95% CI).
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INTRODUCTION

METHOD

Surgical treatment of peritonitis was introduced by Kirschner
in 1926. Several scoring systems are applied to predict the
outcome of patients with perforation peritonitis. Acute
Physiology and Chronic Health Evaluation System
(APACHE) scores, Simplified Acute Physiology Score
(SAPS), Sepsis Score, Multiple 1,2Organ Failure Score and
Mannheim Peritonitis Index (MPI) are a few examples.

A retrospective study was conducted in the Department of
General Surgery, Universal College of Medical Sciences,
from February 2012 to July 2013. All patients clinically
diagnosed as peritonitis and who underwent laparotomy,
included in the study. Traumatic peritonitis associated with
other injuries and relaparotomy for tertiary peritonitis were
excluded.
MPI score of all the study patients were calculated and
categorized into three groups depending upon the score; less
than 15, 15-25 and more than 25. Mortality of patients from
each group was calculated and predictive value of each factor
was determined.

Peritonitis is one of the commonest surgical emergencies and
carries high mortality 3. Some pre-operative scoring systems
provide approximate estimates of mortality risk but none has
been shown to be adequate. Various authors have reported
APACHE to be a better system for prognostication of the
outcome of patients with peritonitis; while others concluded
that MPI provides a more reliable and simple means of risk
evaluation4, 5. The MPI as proposed by Wacha6 was an analysis
of 17 possible risk factors, of which 8 were of prognostic
significance (Table 1). Patients are grouped into three
categories depending upon the score; less than 15, 15 to 25 and
more than 25. According to MPI, higher the score worse is the
outcome.

RESULTS
Total of 60 patients were included in the study. Forty-four
were male and sixteen were female. The etiologies of
peritonitis were also variable (Figure 1).

Table 1: Mannheim Peritonitis Index

Risk Factor
Points
Age >50 years
5
Female sex
5
Organ failure
7
Malignancy
4
Preoperative duration of
Peritonitis >24 h
4
Origin of sepsis not colonic
4
Diffuse generalized peritonitis
6
Exudate
Clear
0
Cloudy, Purulent
6
Fecal
12
Definitions of Organ Failure
Kidney Creatinine level >177 µmol/L
Urea level >167 mmol/L
Oliguria <20 ml/h
Lung PO2 <50 mmHg
PCO2 >50 mmHg
Shock Hypodynamic or Hyperdynamic
Intestinal obstruction Paralysis >24h or
complete mechanical obstruction

Figure 1: Causes of perforation and peritonitis.
There were total five mortalities. All were of above 50 years
age group. Patients beyond 50 years of age had a significantly
higher (p = .005) probability of dying in the early postoperative period (Figure 2).

Figure 2: Kaplan-Meier curve survival curve.
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Among all 16 female patients, single mortality was recorded.
So, female sex is not found as a risk factor in our study.Three
patients had signs of organ failure and two patients among
them died after surgery. However, no patient in the study
group was diagnosed to have malignancy. Twenty-two
patients presented with symptoms for less than 24 hours and
three mortalities recorded in this subset of patients. Similarly,
thirty-eight had symptoms for more than 24 hours and two
patients died in this group, outcome was not significantly
associated with duration. Among eight patients with localized
peritonitis, no mortality was recorded. There were three
patients with colonic perforation and one patient died,
statistically not significant. All five patients among the
mortality group were above 50 years of age. Average age of the
patients who died was 65 and average age of the patients who
survived was 43. So, age above 60 years was associated with
poor outcome. Older patients are more likely to get higher
MPI score and mortality
MPI
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Figure 3: Correlation of Age, MPI and outcome
.
Although MPI score more than 15 was not statistically
significant (p = .06), patients with MPI more than 25 had more
probability of dying, hazard ratio (HR 3.4 with 95% CI).
There were 4 patient recorded as having feculent
contamination, both had colonic perforation, and one patient
died. Two patients had clear fluid and remaining all had
purulent collection.

reported a high risk of mortality in patients over 60. In our
study, age above 60 years is found to be a significant
determinant of outcome.
Jhobta 19 and Afridi et al., 20 have stressed that delayed
presentation to
the hospital accounts for significant mortality.
Kocer et al., 21 reported that patients who were admitted after
24 hours had a 3.4 times higher mobidity risk than patients
admitted before 24 hours. Svanes et al., 22 have reported that a
delay of more than 24 hours increases lethality from sevenfold to eight-fold, complication rate to three-fold, and length
of hospital stay to two-fold, compared to a delay of six hours or
less. In our study delay of 24 hours was not significantly
associated with poor outcome. One reason for this may be that,
being a retrospective study the physician who first evaluated
the patient might not be very scrupulous about the duration.
Since, most of our patients present very late, 24 hours may be
too short to reflect any difference, so longer duration (˃24
hours) can be used.
Several scoring indices have been compiled to predict the
prognosis of patients with sepsis. The Boey score
encompasses only three factors - major medical illness,
preoperative shock, and long standing perforation (≥ 24
hours). The mortality rate increases progressively with an
increasing number of risk factors: 0, 10, 45.5, and 100% in
patients with none, one, two, and all three risk factors,
respectively23.
In previous studies, 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%24. MPI score of more than 29 had the highest mortality,
up to more than 80% in some studies. These authors believed
the accuracy of MPI to be comparable or slightly superior
to
that of other sepsis scoring systems, including APACHE II25, 26.
CONCLUSION

DISCUSSION
Generalized peritonitis, mostly secondary, is still a significant
surgical problem.7, 8 But data are relatively scarce for this very
common problem. In most cases patients present to hospital in
late stage with established peritonitis and sepsis. This
contributes significant burden to our medical services and loss
to society, as many of the affected patients are young
individuals. It is necessary to recognize patients at higher risk
preoperatively. This becomes even more important in our
setup, as the intensive care facilities are limited and
overwhelmed by the number of patients. Age, sex, site of
perforation, preoperative shock, hypoglycemia, renal
dysfunction, duration, and delay in surgical treatment, have
been reported as the determinants of mortality in patients with
perforation peritonitis. Similarly hyperlactatemia, lactic
acidosis, increased Tumor necrosis factor, procalcitonin
levels, and intramucosal gastric pH, have been considered
as
11, 12, , 13, 14,
indirect
determinants
of
sepsis
and
patients'
outcome
15
.
Studies had shown that the results of elective surgery in
elderly patients seem largely favorable, while those of
emergency surgery are not16. Cohen 17 and Seo et al., 18 have

Categorizing in different groups can help to tailor the
treatment for individual patient. Furthermore, scoring patients
into different risk groups could help future clinical research by
comparing therapeutic interventions in similar patients. MPI
is a reliable scoring system for perforation peritonitis. Age is
an independent risk factor.
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