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Introduction: The aim of this study, is to confirm the predictive value of the Mannheim peritonitis index at the patients with colonic peritonitis.
Material and method: From January 2003 to October 2007 in Surgical Department of Emergency Hospital Bucharest, 98 cases were stud-
ied and the patients were divided into two groups according to the Mannheim Peritonitis Index value 24. 
Results: A life table was constructed to compare patients survival rate. Patients with Mannheim Peritonitis Index less than or equal to 24 had 
a mortality not reach 6% and patients with Mannheim Peritonitis Index greater than 24 had a mortality rate of 45%.
Conclusions: The Mannheim Peritonitis Index is a useful method to determine study group in patients with colonic peritonitis. He has a pre-
dictive value of outcome at the patients with colonic peritonitis.
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Introduction
Infectious peritonitis still represents a challenge for sur-
geons everywhere. Despite all breakthroughs in antimicro-
bial therapy associated with improved critical care, the mor-
tality rate following peritonitis remains as high as 10–20%.

The progress of all patients with intra-abdominal infec-
tions is related to a number of interconnected factors, a 
positive outcome being ensured by an adequate treatment. 
An exact diagnosis as well as an accurate examination and 
effective risk classification are also important factors influ-
encing the patient outcome.

The surgeon employs abdominal sepsis scores in order 
to assess the patient, to select the appropriate treatment, 
to compare various patient groups and to be able to select 
the cases requiring an aggressive surgical approach. In an 
attempt to determine the prognosis in patients with ab-
dominal sepsis it is necessary to select the patients in need 
of extensive surgical treatment: broad debridment, lavage 
systems, laparostomies, scheduled interventions.

Several predictive scores for critical patients have been 
proposed over the last few decades. The only way to com-
pare various patient groups and treatment approaches is to 
employ an accurate severity score classification, enabling us 
to conduct prospective studies in this field.

An early and objective assessment of severe peritoni-
tis allows us to select the patients in need of more aggres-
sive surgical treatment. Various severity scores have been 
described, such as: Acute Physiology and Chronic Health 
Evaluation (APACHE II), Simplified Acute Physiology 
Score (SAPS), Sepsis Severity Score (SSS), Ranson Score, 
Imrie Score, Mannheim Peritonitis Index. Because most 
septic patients develop organ disfunction and end-stage or-
gan failure, they need to be permanently monitored in an 

intensive care unit. In 1985 Goris et al [1] published the 
MOF score-Multiple Organ Failure Score.

One of the most common scoring systems used today is 
APACHE II, which embeds multiple physiological param-
eters recorded during the first 24 hrs in the intensive care 
unit. However, this is a fairly complex score, requiring time 
and equipment, but it allows an accurate risk factor grad-
ing. APACHE II is a predictive scoring system for patient 
evolution, but it is not reliable in small hospitals, without 
intensive care facilities.

Many other scoring systems evaluating the risk of death 
of patients with peritonitis have been described, with Man-
nheim Peritonitis Index (MPI) being the most reliable in 
terms of predictive value.

Wacha and Linder [2] were the first to describe the MPI 
in 1983. It was created based on a retrospective study that 
yielded 1253 patients with peritonitis. Initially, 20 possible 
risk factors have been considered, but only 8 have been 
granted predictive relevance and ultimately included in the 
MPI. Patients with a score higher than 26 were considered 
to have an increased mortality rate.

Because MPI is determined by using data available in 
the observational charts, it is possible to conduct retrospec-
tive studies.

Due to its simplicity, MPI can become a standard scor-
ing system, easy to use, particularly in small hospitals.

It it currently employed by several European and some 
South-American hospitals, but it is absent in North-Amer-
ican clinical studies [3].

The Department of Surgery of the Clinical Emergency 
Hospital in Bucharest has conducted a study to evaluate 
the predictive value of MPI in patients diagnosed intra-
operatively with colon-related peritonitis. 

The purpose of this study was that of assessing the se-
verity of colonic peritonitis and creating a prognosis scor-
ing system for these patients.
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Material and method
We conducted a retrospective study in our Department of 
Surgery of the Clinical Emergency Hospital in Bucharest, 
between January 2003 and October 2007. The patients 
included in this study were both males and females, the 
youngest case being 22 years old. All patients that did not 
have the diagnosis of colon-related peritonitis confirmed 
intraoperatively have been excluded from the study. 

All cases have been selected only after intraoperative  
confirmation of  peritonitis, the data having been obtained 
from operative notes. We also gathered data from obser-
vational charts and we determined the MPI by employing 
the variables presented in Table I.

The patients’ progress has been evaluated based on data 
collected from observational charts, including complica-
tions, death or positive outcome and discharge.

The minimal possible score was 0, risk factor-free, and 
the maximum score was 47, with all risk factors included. 
The patients were divided into 2 groups in relation to the 
determined MPI value.

Using Billing’s study as a reference, we considered an 
average MPI of 24 as a standard value for dividing our pa-
tients in two groups.

RESULTS
Between January 2003 and October 2007, 98 patients 
were admitted to the Department of Surgery of the Clini-
cal Emergency Hospital in Bucharest, having been diag-
nosed during surgery with colon related peritonitis.

Our group was divided in 55.1% male and 42.9% fe-
male patients. The average age of surviving patients was 
42.3 years compared to that of deceased patients, which 
was 65.1 years.

Out of all operated patients 11 have died, which sets 
the overall mortality rate at 11.7%.

79.3% of surviving patients had a complication-free pro-
gress. 20.6% of those that survived had postop complica-
tions: 11 patients had wound suppurations, 1 patient with 
wound dehiscence that required secondary closure, 1 patient 
developed postop intrabadominal abcesses, 1 patient had 
early onset postop obstruction that required reintervention, 
3 patients developed respiratory failure and 2 patients had 
renal failure, one case having remitted to treatment.

The mean hospital stay was 17.8 days, with periods 
ranging between 0 and 30 days. 

Nine operated patients needed continous monitoring 
in the Intensive Care Unit.

The main causes for colonic peritonitis included: blunt 
abdominal trauma with colon injury in 4 patients (4%), 
stab wounds with colon injuries in 11 cases (10.7%), gun-
shot wound to the abdomen with colon injury in 1 case 
(1%). There were 17 cases(16.6%) with mixed colon-small 
bowel peritonitis, 18 cases (17.6%) of perforated colonic 
tumors, 6 cases (5.8%) of diastatic perforations, 11 cases 
(10.7%) of perforated diverticulitis, 8 cases (7.8%) of vol-
vulus and sigmoidal necrosis, 8 cases (7.8%) of peritonitis 
by permeation and 14 cases (13.7%) with mixed etiologies.

Out of all surviving patients with peritonitis, 52 had 
localized peritonitis (53%) and 35 had generalized perito-
nitis (47%). Eight patients (72.7%) that eventually died 
had generalized peritonitis and 3 patients (27.2%) had lo-
calized infection.

The average MPI value for surviving patients was 13 
opposed to an MPI value of 30 for patients that died.

The average value of 24 for the MPI has been set as a 
reference value. Therefore, the patients with an MPI>24 
had a mortality rate of over 45%, whilst those with an MPI 
≤24 had a mortality rate of less than 6%.

For surviving patients the average value of MPI was 13 
and for the deceased patients the average value was 30.

Using the χ² test, with α=0.05, we were able to establish 
that the mortality rate was significantly higher for patients 
with MPI>24 compared to those with an MPI ≤24 (p<0.01).

All patients were divided in 2 groups, based on an MPI 
value of 24, the results being displayed in Table II.

Discussions
The overall mortality rate is comparable with other studies 
reporting mortality rates ranging between 3.9% and 54% 
[2,8–14,16].

Table I.  Parameters necessary to calculate MPI

Risk factors Points

Age >50 5

Female gender 5

Organ failure 7

Malignancy 4

Preoperatory period >24 hrs 4

Non-colonic peritonitis 4

Generalized peritonitis 6

Clear exsudate 0

Cloudy, purulent exsudate 6

Fecal exsudate 12

Table II.  Patient groups and MPI values

Risk factors IPM≤24 IPM>24

Patients Deaths Patients Deaths

Age >50 years 24 3 18 5

Age <50 years 32 1 13 2

Male 30 3 18 3

Female 28 4 16 1

With organ failure 2 3 10 4

No organ failure 55 0 20 4

Malignancy 8 2 12 5

No malignancy 38 1 33 3

>24 hrs 30 1 20 7

<24 hrs 22 1 15 2

Colon related 46 3 41 8

Localized peritonitis 45 0 7 3

Generalized peritonitis 30 2 8 6

Clear peritoneal fluid 9 0 5 0

Purulent peritoneal fluid 38 1 13 3

Fecal peritoneal fluid 6 1 16 6
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The MPI efficacy as a predictive factor in peritonitis 
has been confirmed by clinical studies embeding over 2000 
patients from multiple European surgical departments 
[15,16].

Some authors consider the predictive differences be-
tween MPI and APACHE II as being insignificant, actually 
suggesting combining both scoring systems in an attempt 
to improve their efficiency.

The Mannheim index employs clinical parameters ob-
tained from pre-op monitoring and intra-op observations. 
The initial grading is based on data retrieved during lapa-
rotomy.

An early severity evaluation according to the MPI al-
lows an overall estimate of the patient’s prognosis. MPI is 
readily available and one of the most easy-to-use scoring 
systems employed by surgeons worlwide in order to esti-
mate the prognosis of patients with peritonitis [6].

Conclusions
Our study included only patients with colonic peritonitis, 
MPI value of 24 is significant. It has been statistically de-
termined that the mortality rate is higher in patients with 
an MPI>24 than patients with MPI≤24.

We can, therefore, say that the MPI has a predictive 
value when assessing patients with colonic peritonitis, with 
a reference value smaller than that for non-colonic perito-
nitis. 

The APACHE II score as having a higher predictive 
value than the MPI, allowing the possibility to determine 
more accurately the prognosis for abdominal sepsis pa-
tients. However, the MPI has the main advantage of being 
much more easily employed.

Combining both scoring systems — APACHE II and 
MPI — can only increase the predicitive efficiency in all 
patients with colonic peritonitis.

The Mannheim score is relatively easy to determine, 

hence aplicable in small hospitals without high depend-
ency units.
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