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Abstract: Aim: This study was conducted to know efficacy of MPI for predicting morbidity and mortality in hollow viscous
perforation. Methods: The present study was conducted at Bharati hospital and research centre, Bharati Vidyapeeth Medical College,
Pune from September 2020 to August 2022. The consecutive cases of peritonitis getting admitted in general surgery ward from 2020 to
2022 were included.74 cases of peritonitis were included in the study. Results: The mean age of the patients was 44.84 + 19.65 years
ranging between 18 to 85 years, out of 74, there were 50 (67.6%) male and 24 (32.4%) females, with male to female ratio of 2.08: 1.
Pain was the most common symptom reported among 73 (98.6%) patients, followed by vomiting (46 (62.2%)), abdominal distention (19
(25.7%)), organ failure (12 (16.2%)), and fever only in 5 (6.8%) patients. The vitals were unstable in 9 (12.2%) patients. The most
common site of perforation reported in this study was gastric present in 34 (45.9%) patients, followed by appendicular in 19 (25.7%),
ileal in 6 (8.1%), 5 each had at caecum, duodenum and jejunum. The most common type of peritonitis was localised peritonitis observed
in 46 (62.2%) patients and diffuse peritonitis was observed in28 (37.8%) patients. The most common site of perforation reported in this
study was gastric present in 34 (45.9%) patients, followed by appendicular in 19 (25.7%), ileal in 6 (8.1%), 5 each had at caecum,
duodenum and jejunum. The most common type of peritonitis was localised peritonitis observed in 46 (62.2%) patients and diffuse
peritonitis was observed in28 (37.8%) patients. Purulent exudate was characterized in 60 (81.1%) patients and regular in 14 (18.9%)
patients. Out of 74 there were 68 (91.9%) patients who were discharged, death was reported in 2 (2.7%) patients and discharge against
medical advice (DAMA) was given in 4 (5.4%) patients. Conclusion: The results of this study provided that Mannheim Peritonitis Index
scoring system is a simple and effective tool for assessing this group of patients, and can be used as a guiding tool to decide on the
management of patient at all level of health care system.
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1. Introduction Many scoring systems have been designed and used

Peritonitis secondary to hollow viscous perforation carries
high risk of morbidity and mortality. Despite advances in
medical field, the morbidity and mortality of peritonitis due
to hollow viscous perforation remains high. A good scoring
system is required for stratifying patients in different groups,
use of different treatment modalities and monitoring
outcome and improving standard of care." ? Several scoring
systems are there like acute physiology and chronic health
evaluation Il (APACHE II), Sepsis Severity Score (SSS),
BOEYS etc. MPI is simple to calculate and specific allowing
prediction of outcome of individual patient with peritonitis
due to hollow viscous perforation. Mannheim Peritonitis
Index (MPI) was developed by Wacha and Linder in 1983.

It was developed based on the retrospective analysis of data
from 1253 patients with peritonitis, in which 20 possible risk
factors were considered. Of these only 8 proved to be of
prognostic relevance and were entered into the MPI,
classified according to predictive powers.4The prognosis of
peritonitis remains poor despite development in diagnosis
and management. Early identification of patients with severe
peritonitis may help in selecting patients for aggressive
surgical approach.” ~  Grading the severity of acute
peritonitis has assisted in no small way in decision making
and has improved therapy in the management of severely ill
patients.®> Empirically based risk assessment for important
clinical events has been extremely useful in evaluating new
therapies, in monitoring resources for effective use and
improving quality of care." 2

successfully to grade the severity of acute peritonitis like,
Acute physiology and chronic health evaluation (APACHE)
Il score, Simplified acute physiology score (SAPS), Sepsis
severity score (SSS), Ranson score, Imrite score, Mannheim
peritonitis index (MPI).® ° MPI was developed by Wacha
and Linder in 1983.3 It was developed based on the
retrospective analysis of data from 1253 patients with
peritonitis, in which 20 possible risk factors were
considered. Of these only 8 proved to be of prognostic
relevance and were entered into the Mannheimperitonitis
index, classified according to their predictive power.
Patients with a score exceeding 26 were defined as having a
high mortality rate.” The Mannheim peritonitis index (MPI)
is a specific score, which has a good accuracy and provides
an easy way to handle with clinical parameters, allowing the
prediction of the individual prognosis of patients with
peritonitis.™

This study was conducted to know efficacy of MPI for
predicting morbidity and mortality in hollow viscous
perforation.

2. Materials and Methods

The present study was conducted at Bharati hospital and
research centre, Bharati Vidyapeeth Medical College, Pune
from September 2020 to August 2022. The consecutive
cases of peritonitis getting admitted in general surgery ward
from 2020 to 2022 were included.74 cases of peritonitis
were included in the study.
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Tool of data collection: A specially designed proforma was
filled for each patient. These proforma had general
information about the patients, pre and post - operative labs
and other variables

Inclusion criteria:

e Patients with peritonitis due to any intra - abdominal
organ perforation in the age group of 18 - 60 yrs were
included

Exclusion criteria:

All patients with

e Polytrauma, primary peritonitis

e Postoperative peritonitis

e Age group <18and>60yrs were excluded

3. Methodology

The study group comprised of patients above pediatric age
group and both genders who undergo emergency laparotomy
surgery at Bharati Hospital and Research Center, Pune. Once
diagnosis of peritonitis was determined by detailed history
taking which included symptoms & duration of the disease;
General Physical & Systemic Examination, pre and post -
operative findings were registered in the postoperative
report, the patient was recruited into the study.

Using data recollection sheets, risk factors found in MPI
were classified according to values indicated in Table and
individual variable scores were added to establish initial
MPI score. In addition to personal data such as name, age,
sex, etc., the following intra - hospital information was also
be registered: file number; dates of admission and discharge
from the hospital; days hospitalized; date of surgery and
information related to illness (surgical findings, medical
treatment and evolution of illness). Patient evolution was
followed, indicating presence of complications and
discharge due to improvement or death. Time elapsed from
initial diagnosis to moment of event (death or discharge
from hospital) was determined. The minimum possible score
is zero, if no adverse factor were present, and maximum is
47 if presence of all were confirmed.

Patients were divided into three groups according to the
following categories; MPI points fewer than 21; from 21 to
29, and more than 29. These categories and useful clinical
reference at 26 MPI points was considered as done in the
study published by Billing A et al.1*

Statistical analysis:

The collected data was entered in Microsoft excel sheet and
analysed. The results were presented in tabular and graphical
format. Data was analysed using software SPSS.

4. Results
Table 1: Patient details

Gender Frequency | Percent
Female 24 324
Male 50 67.6
Pre - OP duration

<24 HOURS 60 81.1
>24 HOURS 14 18.9

Symptoms

Pain 73 98.6
Vomiting 46 62.2
Abdominal distension 19 25.7
Fever 5 6.8
Unstable vitals 9 12.2
Organ failure 12 16.2
Pneumoperitoneum on X - 58 78.4
ray

Intra - OP procedure

Emergency laparotomy 68 91.1
(EL)

Laparoscopy 6 8.1

A total of 74 patients with features of peritonitis were
included in the present study. The mean age of the patients
was 44.84 + 19.65 years ranging between 18 to 85 years, out
of 74, there were 50 (67.6%) male and 24 (32.4%) females,
with male to female ratio of 2.08: 1. The patients were
divided based on preoperative duration considering the cut
off value of 24 hours into 2 groups, there were 60 (81.1%) of
patients in whom the preoperative duration was < 24 hours
and in 14 (18.9%) patients the duration was > 24 hours. Pain
was the most common symptom reported among 73 (98.6%)
patients, followed by vomiting (46 (62.2%)), abdominal
distention (19 (25.7%)), organ failure (12 (16.2%)), and
fever only in 5 (6.8%) patients. The vitals were unstable in 9
(12.2%) patients. Among 74 patients with peritonitis the
intra operative procedure used in 68 (91.1%) patients was
emergency laparotomy and in 6 (8.1%) patients laparoscopy
was used.

Table 2: Site of perforation, distribution of patients
according to sepsis origin peritonitis type exudate characters
and Outcomes

Site of perforation Frequency | Percent
Appendicular 19 25.7
Caecal 5 6.8
Duodenal 5 6.8
Gastric 34 45.9
lleal 6 8.1
Jejunal 5 6.8
Frequency | Percent
Origin of sepsis Colonic 74 100.0
Type of peritonitis lefgse 28 378
Localised 46 62.2
Feculent 14 18.9
Character of exudate Purulent 60 811
Outcomes
DAMA 4 5.4
Death 2 2.7
Discharge 68 91.9

The most common site of perforation reported in this study
was gastric present in 34 (45.9%) patients, followed by
appendicular in 19 (25.7%), ileal in 6 (8.1%), 5 each had at
caecum, duodenum and jejunum. The most common type of
peritonitis was localised peritonitis observed in 46 (62.2%)
patients and diffuse peritonitis was observed in28 (37.8%)
patients. Purulent exudate was characterized in 60 (81.1%)
patients and regular in 14 (18.9%) patients. Out of 74 there
were 68 (91.9%) patients who were discharged, death was
reported in 2 (2.7%) patients and discharge against medical
advice (DAMA) was given in 4 (5.4%) patients.
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Table 3: Mannheim Peritonitis Index (MPI) and
Distribution of patients as per MPI category

Mean SD

Pre — operative score 3.49 3.55

Intra operative score 8.30 4.53

Total score 11.76 5.37

Duration of stay 11.28 7.82
MPI Score category

>21 66 89.2

>21 8 10.8

The mean preoperative MPI score was 3.19 + 3.55,
intraoperative mean score was 8.30 = 4.53 and the total of
both scores was 11.76 + 5.37. The mean duration of hospital
stay was 11.28 + 7.82 days. There were 66 (89.2%) patients
with MPI score of <21 and 8 (10.8%) patients had the score
of >21.

Table 4: Association of MPI score categories with
demographic and clinical parameters

Total score category
<21 >21 P Value
N% N%
Male 20(83.33) | 4(16.7)
cender o ales | 46(02) | 4() | 0*240
Pre — OP <24 Hours | 53(88.3) | 7(11.7) 0.999
duration >24 Hours | 13(92.9) 1(7.1) '
. No 1 (100) 0
Pain Yes 65(89) | s | 299
. No 58 (93.50) | 4 (6.50)
Organ failure Yes 8 (66.67) | 4 (33.33) 0.020
Type of Diffuse 20 (71.4) | 8(28.6) <0.001
peritonitis Localised | 46 (100) 0 )
DAMA 3(75) 1(25)
Outcome Death 0 2 (100) 0.005
Discharge | 63 (92.6) 5(7.4)

We found significant association between category of MIP
total score with organ failure (p=0.020), type of peritonitis
(p<0.0001) and outcome (p=0.005). There was no significant
association reported between the MPI total score category
with gender, preoperative duration and pain.

Table 5: Comparison of MPI scores according to outcome

Outcome
Death Discharge
Mean SD Mean SD
Preoperativescore 14.00 0.00 3.16 3.18
Intraoperativescore 12.00 0.00 8.03 4.35
Totalscore 26.00 0.00 11.16 4.83

The association of MPI scores with outcomes as death and
discharge was analyzed using students ‘t’ test. The mean
values of preoperative, intraoperative and total MPI scores
were higher in patients with death as outcomes compared to
the patients who were discharged. The statistical
significance was not able to be generated as in death group
the standard deviation value was ‘0’.

5. Discussion

The present study was undertaken at this institute with a
total of 74 patients. This study was conducted to know the
morbidity and mortality in the patients of perforative

peritonitis and patients were categorized into groups based
on the Mannheim peritonitis index (MPI) scoring system.
Inflammation of the peritoneal cavity is referred to as
peritonitis, and it can be categorized based on the underlying
cause (primary or secondary), severity (localized or
generalized), or the presence of infectious agents (septic or
non - septic).*

The mean age of the patients was 44.84 + 19.65 years,
ranging from 18 to 85 years; out of 74, there were 50
(67.6%) males and 24 (32.4%) females, with a male to
female ratio of 2.08: 1.82 men and 18 women underwent
emergency laparotomies out of the 100 perforation
peritonitis cases that were treated over the course of two
years and studied by Sharma R et al (male: female ratio
4.56: 1). In our study, the median patient age was 37.96
17.49 years. Peritonitis is a clinical diagnosis that is
primarily based on a patient's medical history and physical
examination. Abdominal pain is always the main symptom.
The pain may be piercing or nagging; frequently, it is
constant, severe, and made worse by movement. The
majority of patients lie still while bending their knees and
elevating their heads; this reduces the tension in the
abdominal wall and lessens pain. Symptoms such as nausea,
vomiting, and anorexia are common. However, the
symptoms can vary depending on the etiology of the
peritonitis and the timing of their onset.*Similar to the
literature, in our study among all patients, pain was the most
common symptom (98.6%), followed by vomiting (62.2%),
abdominal distention (25.7%), organ failure (16.2%), and
fever (6.8%). In nine (12.2%) patients, the vital signs were
unstable.

The most prevalent presenting symptoms were abdominal
swelling (73.1 percent), fever and night sweats (53.8
percent), anorexia (46.9 percent), weight loss (44.1 percent),
and abdominal pain with a mean duration of 1.5 months of
symptoms, according to Manohar A et al*® (35.9 percent).
The typical symptom duration was 1.5 months. Only 18
patients had organ failure, and 87 patients had preoperative
durations longer than 24 hours, per Yadav S et
al'sfindings.1°The most common site of perforation reported
in this study was gastric, present in 34 (45.9%) patients,
followed by appendicular in 19 (25.7%), ileal in 6 (8.1%),
and 5 each at the caecum, duodenum, and jejunum.
According to Sharma Ret al*® the most common origin of
sepsis was ileal, with small intestine dominating the source
of perforation. The gastric perforation was second to the
small intestine in presenting as peritonitis.

In the present study, the origin of sepsis in all 74 patients
was colonic. The most common type of peritonitis was
localized peritonitis, which was observed in 46 (62.2%)
patients, and diffuse peritonitis was observed in 28 (37.8%)
patients. Purulent exudate was found in 60 (81.1%) of the
patients and regular in 14 (18.9%).79 patients presented with
diffuse generalized peritonitis, and 21 patients with localized
peritonitis, according to Mohan PB et al.'” The majority of
the patients (82) had exudates that were cloudy and
purulent.10 patients had clear exudates, while 8 patients had
feculent exudates. The death rate in present study was
reported to be 2.7% (2 of 74) in present study, while 68
(91.9%) were discharged, and DAMA was given in 4 (5.4%)
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patients. The mean preoperative MPI score was 3.19 + 3.55;
the intraoperative mean score was 8.30 + 4.53; and the total
of both scores was 11.76 + 5.37. The mean duration of
hospital stay was 11.28 + 7.82 days. The MPI score was in
study population was categorized into groups as per cut off
value of 21. There were 66 (89.2%) patients with MPI score
of <21, and 8 (10.8%) patients had the same score of >21. In
the study group of 100 patients, Ohmann C et al'® found that
52% of patients had MPI scores of less than 21, of whom
5.8% developed wound infections with 0% mortality and
94.2 % of patients being normal, 41.4 % of patients had
morbidity and mortality MPI scores of 21 to 27, and those
with MPI scores of more than 27 had the highest mortality
of 84.2%.

In the present study, the association of morbidity with the
category of the MIP total score showed a positive
association with organ failure, a diffuse type of peritonitis,
and death. Similar to our study, Mohan PB et al*’ found that
patients with organ failure had significantly higher MPI
scores than those without organ failure. Patients with a score
of 29 had the least amount of morbidity, which was
statistically significant. According to Krishna VM et al,
patients with MPI scores greater than 27 had a higher rate of
wound infection (morbidity) (76.20%) than those with MPI
scores less than 27, which was 6.55 percent.1°A
straightforward and affordable scoring system for peritonitis
is the Mannheim Peritonitis Index (MPI). MPI was
developed by Wacha using data collected from 1253 patients
with peritonitis treated between 1963 and 1979. Of the 17
potential risk factors, 8 had prognostic relevance and were
currently used frequently to predict mortality from
peritonitis.

With overall mortality and morbidity of 9% and 43%,
respectively, and Mannheim Peritonitis Index scores of 20,
21 - 29, and 30, KarkiOB et al.° had mortality of 0%, 14%,
and 46%, respectively. Patients with MPI scores between 21
and 29 had a mortality rate of roughly 65 percent, according
to Flgger R et al's analysis of patients with scores below
21.”*MP1 is a quick and reliable tool for peritonitis outcome
prediction. The MPI provides a clear score for each person
that is fairly accurate. It makes predictions about each
patient's prognosis for peritonitis using clinical parameters.
This study provides statistically significant evidence that the
MPI scoring system is an easy - to - use tool for estimating
morbidity and mortality in patients with peritonitis. It was
discovered that feculent exudate and organ failure were both
independently significant predictors of mortality.

6. Conclusion

Early evaluation of severity of illness using MPI allows us to
estimate the probability of patients survival. This is a
validation study of the Mannheim Peritonitis Index scoring
system for predicting the morbidity and mortality in patients
with hollow viscous perforation. The results of this study
provided that Mannheim Peritonitis Index scoring system is
a simple and effective tool for assessing this group of
patients, and can be used as a guiding tool to decide on the
management of patient at all level of health care system.
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