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Abstract: Background: Mannheim Peritonitis Index, that has been evaluated to calculate the prognosis of the pe-
ritonitis patients, is a simple and predictive scoring test. The disadvantage is that some of the parameters must 
be calculated peroperatively. In our studies, in order to by-pass this disadvantage, by modificating the test by the 
bladder pressure parameters thus creating a new scoring system that’s called Modificated Mannheim Peritonitis 
Index. Material and method: Seventy-five patients, between the age of 15-89, diagnosed as surgical acute abdomi-
nal syndrome and planned to have an emergency operation has been included in the study. Results: It has been 
found out that the Mannheim Peritonitis Index score of the patients, increases with the length of hospitalitisation. If 
the test cut-off value is set to 26, the scores above this level shows increased the postoperative complications and 
mortality rates. Mannheim Peritonitis Index score above 30 are calculated to have a sensitivity of 57%, specificity 
of 82%, positive predictive value of 25% and negative predictive value of 95% and a 80% accuracy rate for predict-
ing the mortality. We also found that the bladder pressure on admission is irrevelant on mortality and complication 
rates. The prognosis of the patients has a statistically significant relationship with the parameters: Age above 50, 
organ failure, malignancy, sepsis and exudate with feces. Conclusions: As an addition the goal as changing some of 
the parameters of Mannheim Peritonitis Index with bladder pressure values and creating a new scoring system with 
similar predictive abilities has been failed.
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Introduction

All of the pathologies which characterized by 
sudden onset of abdominal pain, signs and 
symptoms that focuses on the abdominal area 
and developing due to non-traumatic causes is 
defined as acute abdominal syndrome [1, 2]. 
Acute abdomen constutide the majority of sur-
gical emergency cases in general surgery clin-
ics. Because disease starts suddenly and 
shows rapid progress in acute abdomen, early 
diagnosis of acute abdomen and to intervene 
quickly to patients is very important [2].

Intra-abdominal pressure increases because of 
reasons such as peritonitis, ileus, a diffuse 
ascites, intra-abdominal hemorrhage, applica-
tion of military anti-shock trousers, large intra-
abdominal tumors, laparoscopic surgery, peri-

toneal dialysis, abdominal or pelvic trauma [3, 
4]. Intraabdominal pressure can be determined 
by measuring bladder pressure [4]. Bladder 
pressure measurement is a method used in 
diagnosis and monitoring of abdominal com-
partment syndrome [3]. Scoring systems was 
developed to determine the prognosis of pa- 
tients in the surgical infection, peritonitis and 
intra-abdominal sepsis. Mannheim Peritonitis 
Index of the proposed scoring systems is quite 
came to the fore ease of application and effec-
tiveness. Mannheim Peritonitis Index is the 
scoring system which considering demographic 
data and the etiology of the disease, simple, 
but a higher prediction rate [5].

In order to eliminate this drawback, we aimed to 
create a new scoring system by modifying peri-
operative parameters in Mannheim Peritonitis 
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Index with bladder pressure values which is 
called Modified Mannheim Peritonitis Index 
and also we aimed to reveal the effects of post-
operative prognosis of these two values by 
measuring preoperative bladder pressure of 
patients who received emergency surgery with 
a diagnosis of acute abdomen and creating 
Mannheim Peritonitis Index score.

Materials and methods

Clinical prospective study was started with the 
consent of the Ethics Committee of Trakya 
Univercity. This study was performed on 
patients who were followed in Trakya University 
Faculty of Medicine in the Department of 
General Surgery between 7 May 2009-18 Fe- 
bruary 2010. Written consent of all patients 
were taken participating in the study. A total of 
75 adult patients were included in the study 
between the ages of 15-89 (49 males, 26 
females) 

Patients with previous abdominal or bladder 
surgery and trauma patients were excluded 
from the study because intra-abdominal pres-
sure level may be misleading.

The patients who presented to the emergency 
department with abdominal pain were evaluat-
ed with history, physical examination, laborato-
ry results and imaging methods. As a result of 
this evaluation intra-abdominal pressure of 
patients diagnosed with acute abdomen was 
determined indirectly by bladder pressure mea-
suring method. Mannheim Peritonitis Index was 
detected considering patients demographic da- 

ta and the etiology of the disease. Modified 
Mannheim Peritonitis Index was detected con-
sidering patients demographic data, disease 
etiology and bladder pressure (Table 1).

In order to measure bladder pressure while the 
patient flat on the back in the supine position, 
bladder was drained with 16-18Ch Foley uri-
nary catheter. Catheter is clamped. 50 ml of 
sterile saline was administered to the bladder 
from serum set and catheter under sterile con-
ditions. Then serum set was connected to a 
water manometer. Bladder pressure was read 
by aligning manometers 0 point to patients 
level of pubis.

Bladder pressure levels were recorded in 
cmH2O. Bladder pressure in adults is reported 
in the literature between 0-7 cmH2O. The value 
of bladder pressure is higher than 7 cmH2O was 
considered pathological in our study.

Complaints of the patient from the start time 
until surgery was recorded on the basis of the 
number of days indicated by the patient. If the 
patient is unconscious, patients relatives were 
consulted.

When creating Modified Mannheim Peritonitis 
Index source of exudate and nature of sepsis 
was removed which was a perioperative param-
eter in Mannheim Peritonitis Index. Instead of 
that if bladder pressure was less than 7 cmH2O, 
4 points was given; if bladder pressure was 
between 7-30 cmH2O, 6 points was given and if 
bladder pressure was greater than 30 cmH2O, 
12 points was given.

Statistical evaluation

Statistical evaluation was performed using 
AXA507C775506FAN3 serial number STATIS- 
TICA AX 7.1 and Medcalc for statistical soft-
ware programs for Windows in the Department 
of Biostatistics in Trakya University School of 
Medicine. Measurable data to a normal distri-
bution suitability after looking through one 
sample Kolmogorov-Smirnov test because they 
don’t show normal distribution, the Mann-
Whitney U test in comparisons between groups 
and Wilcoxon paired two sample test and Bland 
Altman method in intra-group comparison was 
used. Spearman’s rho correlation analysis and 
Phi correlation coefficient was used in evaluat-
ing relationships between variables. Pearson’s 

Table 1. Mannheim Peritonitis Index
Risk Faktor Score
Age >50 5
Female 5
Organ Failure 7
Malignancy 4
Preoperative peritonitis >24 hours 4
Source of sepsis is not colonic 4
Diffuse generalized peritonitis 6
Exudate
    -Clear 0
    -Purulent 6
    -Fecal 12
Total 53
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chi-square test, one-sample chi-square test 
and Fisher’s exact chi-square test was used in 
qualitative data. Median (min-max) values, 
mean ± standard deviation and qualitative data 
regarding the number and percentage were 
given as descriptive statistics. P<0.05 was cho-
sen as significance limit for all statistics.

Results

A total of 75 patients were included in our 
study. Study was created from 49 male (65.3%) 
and 26 female (34.7%) patients. There was sig-
nificant difference compared with the chi-
square test in gender of the patients included 
in the study group and patients were found to 
be nonhomogeneous in terms of gender distri-
bution (P=0.008).

Patients in the study were between the ages of 
15-89 and the mean age was 53.20. There was 
significant difference compared with Kolmo- 
gorov-Smirnov test in the age distribution of the 
patients included in the study group, patients 
were found to be nonhomogeneous in terms of 
age distribution (P=0.000).

Postoperative complications occured in a total 
of 38 patients who were included in the study. 
A total of 61 postoperative complications 
occurred in 38 patients. The most common 
complications were pulmonary complications 
and surgical site infection (Table 2). 

The mean age was 66.39 in 38 patients who 
developed postoperative complications, but 
the mean age was 39.65 in 37 patients who 
didn’t develop postoperative complications. 
There was a statistically significant difference 
between these two patient groups in terms of 
mean age (P<0.000). The average age of 
patients developing postoperative complica-
tions, was found to be significantly higher 
(Table 3).

The mean age of 7 patients developing postop-
erative mortality was 72.57 but the mean age 
of 68 patients who didn’t develop postopera-
tive mortality was 51.21. There was a statisti-
cally significant difference between these two 
patient groups in terms of mean age (P<0.034).

Our patients are examined in terms of accom-
panying systemic diseases; diabetes, hyperten-
sion, chronic obstructive pulmonary disease, 
coronary artery disease, heart failure, renal fail-
ure and cerebrovascular disease are diseases 
which accompany the current was observed. 
There were one or more co-morbid diseases in 
a total of 40 patients who were included the 
study. These patients were 53.3% of our 
patients. Patients with one or more co-morbid 
disease and patients without comorbid diseas-

Table 2. Postoperative complications
Postoperative Complications Number (%)
Pulmonary (atelectasis, pulmonary embolism, pulmonary edema, pneumonia) 25 (40.98)
Surgical site enfection 6 (9.83)
Coagulopathy 6 (9.83)
Kidney failure 5 (8.19)
Sepsis 4 (6.55)
Heart failure 4 (6.55)
Acute gastric dilatation 3 (4.91)
Delirium 2 (3.27)
Wound dehiscence 2 (3.27)
Intra-abdominal abscesses 2 (3.27)
Upper gastrointestinal bleeding 1 (1.63)
Ileus 1 (1.63)
Total 61 (100)

Table 3. The rate of postoperative mortality in 
the group of age <60 and age ≥60

Age
Postoperative Complications

Total P 
Yes No

<60 6 27 33 0.039*
≥60 1 41 42
Total 7 68 75
*Pearson’s chi-square test P<0.05.
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es were evaluated in two separate groups. 
These two patient groups were investigated in 
terms of complications and mortality rates. 
There was a statistically significant difference 
between these two patient groups in terms of 
complication rates (P=0.000, Phi=0.413). 
There wasn’t a statistically significant differ-
ence between these two patient groups in 
terms of mortality rates (P=0.071, Phi=0.208).

Complaints from the start of the period between 
surgery and its impact on morbidity and mortal-
ity rates were investigated. When there are 
complaints of patients were studied. Complaints 
with the beginning of time until surgery were 
calculated. While the average duration of hospi-
tal admission was 2.97 days in 38 patients who 
developed postoperative complications, the 
average duration of hospital admission was 
1.86 days in 37 patients who didn’t develop 
postoperative complications. There was a sta-
tistically significant difference between these 
two patient groups in terms of admission to 
hospital (P=0.002).

The patients included in the study were divided 
into two groups with complaints of those who 
have for a long time from 1 day and complaints 

ween bladder pressure from the start of com-
plaints and time to surgery were investigated 
using Spearman’s rho correlation analysis. 
There was significantly very weak relationship 
between bladder pressure and the time from 
the beginning of symptoms until the operation 
starting (r=0.331; P=0.004) (Table 5).

Mannheim Peritonitis Index scoring system was 
applied to the patients included in the study. 
The relationship between Mannheim Peritonitis 
Index and the time from the beginning of symp-
toms to surgery was studied using Spearman’s 
rho correlation analysis. There was a weak sig-
nificant relationship between Mannheim Pe- 
ritonitis Index and the time from the beginning 
of symptoms to surgery (r=0.469; P=0.000).

The relationship between bladder pressure and 
Mannheim Peritonitis Index was investigated 
using Spearman’s rho correlation analysis. Th- 
ere was a weak significant relationship between 
bladder pressure and Mannheim Peritonitis 
Index (r=0.425; P=0.000).

The relationship between length of hospital 
stay of patients and bladder pressure was 
investigated using Spearman’s rho correlation 
analysis. There wasn’t a significant relationship 

Table 4. The effects of time from the beginning of complaints until surgery on complications and 
mortality

Parameter Shorter than 1 day Number (%)
Time to onset of symptoms

Total number PShorter than 1 day
Number (%)

Longer than 1 
day Number (%)

Postoperative complications Yes 9 (31.0) 29 (63.0) 38 0.007*
No 20 (69.0) 17 (37.0) 37

Mortality Yes 1 (3.4) 6 (13.0) 7 0.238*
No 28 (96.6) 40 (87) 68

*The assay method: Pearson’s chi-square test.

Table 5. The effect of bladder pressure 7 cmH2O, bladder pressure 
7-30 cmH2O and bladder pressure 30 cmH2O on postoperative com-
plications and mortality rates

Parameter 7  
Number (%)

Bladder Pressure (cmH2O) Total 
num-
ber

P7 Number 
(%)

7-30  
Number (%)

30  
Number (%)

Complications Yes 4 (10.5) 27 (71.1) 7 (18.4) 38 0.868*
No 9 (24.3) 25 (67.6) 3 (8.1) 37

Mortality Yes 1 (14.3) 4 (57.1) 2 (28.6) 7 0.994*
No 12 (17.6) 48 (70.6) 8 (11.8) 68

*The assay method: One sample Kolmogorov-Smirnov test.

of those who have for a less 
time from 1 day. There was a 
statistically significant differ-
ence between two groups in 
terms of complications (P= 
0.007). There wasn’t a statis-
tically significant difference 
between two groups in terms 
of mortality (P=0.238) (Table 
4).

Bladder pressure of patients 
included in the study were 
measured. Relationship bet- 
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between length of hospital stay of patients with 
bladder pressure (r=0.275; P=0.017).

The relationship between length of hospital 
stay of patients and Mannheim Peritonitis Index 
was investigated using Spearman’s rho correla-
tion analysis. There was a moderate significant 
relationship between length of hospital stay of 
patients and Mannheim Peritonitis Index 
(r=0.574; P=0.000).

When creating Modified Mannheim Peritonitis 
Index source of exudate and nature of sepsis 
was removed which was a perioperative param-
eter in Mannheim Peritonitis Index. Instead of 
them if bladder pressure was less than 7 
cmH20,4 points given; if bladder pressure was 
between 7-30 cmH2O, 6 points given and if 
bladder pressure was greater than 30 cmH2O, 
12 points given. Statistical evaluation was per-
formed. In this way modified Mannheim perito-
nitis index can not be used instead of the origi-
nal Mannheim Peritonitis Index was found. 
Because there was a significant difference 
between Modified Mannheim peritonitis index 
levels and Mannheim Peritonitis Index levels. 
Modified Mannheim peritonitis index values 
gives higher results than Mannheim Peritonitis 
Index values (P=0.000).

In the evaluation of Mannheim Peritonitis Index, 
if cut-off value is taken 26 and analyzed scores 
above this limits with the Pearson chi-square 
test, postoperative complications (P=0.000) 
and mortality (P=0.001) were found to increase 
significantly.

If Mannheim Peritonitis Index score is 30 and 
above in patients who underwent surgery with 
acute abdomen, sensitivity was calculated 
57%, specifity was 82%, positive predictive 
value was 25%, negative predictive value was 
95% and accuracy rate was 80% in postopera-
tive mortality.

The patients included in the study was grouped 
according to bladder pressure. There was three 
groups. In one group patients bladder pressure 
was smaller than 7 cmH2O, in the other group 
bladder pressure was between 7-30 cmH2O 
and in the other group bladder pressure was 
greater than 30 cmH2O. The effects of bladder 
pressure on the postoperative complications 
and mortality rates were statistically analyzed 
using single-sample Kolmogorov-Smirnov test. 

There was no statistically significant difference 
(P=0.868 and P=0.994).

Discussion

Acute abdomen; suddenly occurs outside of 
trauma, the most important symptoms and 
signs are concentrated in the abdominal area 
and requires emergency surgery due to the 
underlying pathology [2, 6, 7]. Due to disease in 
acute abdomen starts suddenly and shows a 
rapid progress and rapid intervention, early 
diagnosis of acute abdomen is very important 
[2].

Scoring systems were developed to determine 
the prognosis of patients in the surgical infec-
tion, peritonitis and intra-abdominal sepsis. 
The proposed scoring system of the Mannheim 
Peritonitis Index has come to the forefront with 
ease of application and effectiveness. Man- 
nheim Peritonitis Index is the scoring system 
which is made by considering the demographic 
data and disease etiology, simple but has a 
higher prediction rate [5].

Advanced age is reported to be a poor prognos-
tic factor [8, 9]. Almost all studies defined that 
age is an independent risk factor for morbidity 
and mortality [10, 11]. Yildirim et al. reported in 
their study on 128 cases of peptic ulcer perfo-
ration that advanced age is significantly predic-
tive for morbidity and mortality and the risk of 
mortality in patients greater than 50 years is 
2.9 times higher [12]. In our study, the mean 
age was 66.39 in 38 patients who developed 
postoperative complications, but the mean age 
was 39.65 in 37 patients who didn’t develop 
postoperative complications. A statistically sig-
nificant difference was found between these 
two patient groups in terms of mean age 
(P<0.05). As a result of the data obtained in our 
study; advanced age is a significant risk for 
postoperative complications was concluded.

According to Boley et al. 50% of patients diag-
nosed by the first 24 hours from the onset of 
symptoms can survive but less than 30% can 
survive in case more than 24 hours late diagno-
sis [13]. In a study of Unalp et al. which per-
formed bowel resection due to necrosis in 67 
patients with acute mesenteric ischemia; the 
time between the onset of symptoms and sur-
gery is longer than 24 hours in 56.7% cases, 
84.2% of these patients were lost in the post-
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operative period, hospital mortality rate is 
found to be 20.7% in the patients who stated 
diagnosis and taken treatment in less than 24 
hours, this difference was significant in both 
univariate and multivariate analysis, the time 
until surgery is longer than 24 hours is a poor 
prognostic factor in terms of hospital mortality, 
the cause of the delay in diagnosis can arise 
from late presentation of patients to emergen-
cy services was reported [14]. While the aver-
age duration of hospital admission was 2.97 
days in 38 patients who developed postopera-
tive complications, the average duration of hos-
pital admission was 1.86 days in 37 patients 
who didn’t develop postoperative complica-
tions in our study. There was a statistically sig-
nificant difference between these two patient 
groups in terms of admission to hospital 
(P<0.05).

Ibis and Altan reported in their study on 65 
patients who admitted to the emergency 
department with acute abdomen that there 
isn’t a significant difference between the time 
between the onset of complaints and admis-
sion to hospital and the increasing level of blad-
der pressure, in this case we can not have an 
idea about development time of acute abdo-
men in patients whose bladder pressure levels 
were calculated, apparent bladder pressure 
height in patients with late admission to hospi-
tal can not be verified statistically [15]. There 
was significantly very weak relationship bet- 
ween bladder pressure and the time from the 
beginning of symptoms until the operation time 
in our study (P<0.05).

Mannheim peritonitis index has above 80% 
sensitivity and specificity in predicting mortality 
[16]. Sokmen et al. reported in the study of 325 
patients with peritonitis and intra-abdominal 
sepsis due to various etiologies that if Ma- 
nnheim Peritonitis Index value increases, le- 
ngth of hospital stay also increases [5]. Kologlu 
et al. have found in the study on 398 patients 
with secondary peritonitis that high Mannheim 
Peritonitis Index score is associated with high 
mortality [17]. When Mannheim Peritonitis 
Index defined, cut-off value is taken as 26 [18, 
19]. Wache and Dellinger reported in examina-
tion of 185 cases that if Mannheim Peritonitis 
Index score is above 29, the mortality rate is 
above 50% [19]. According to the literature; cut-
off is usually taken 26 in the evaluation of 

Mannheim Peritonitis Index and scores above 
this value increase mortality significantly [20, 
21]. In the evaluation of Mannheim Peritonitis 
Index, if cut-off value is taken 26 and analyz- 
ed scores above this limits with the Pearson 
chi-square test, postoperative complications 
(P<0.05) and mortality (P<0.05) were found to 
increase significantly in our study. When creat-
ing Modified Mannheim Peritonitis Index source 
of exudate and nature of sepsis was removed 
which was perioperative parameters in Man- 
nheim Peritonitis Index. Bladder pressure has 
been used instead of them. In this way modi-
fied Mannheim peritonitis index can not be 
used instead of the original Mannheim Pe- 
ritonitis Index was found. Because there was  
a significant difference between Modified Ma- 
nnheim peritonitis index levels and Mannheim 
Peritonitis Index levels. Modified Mannheim 
peritonitis index values gives higher results 
than Mannheim Peritonitis Index values (P= 
0.000).

In conclusion; complications and mortality 
rates in 60 years and older patients with acute 
abdominal surgery are higher than other age 
groups [22, 24]. Complication rates are higher 
in patients with systemic disease, the time 
from beginning of symptoms to surgery affect 
the rate of complications but didn’t affect the 
mortality, we can not have an idea about the 
exact developing time of acute abdomen in 
patients whom bladder pressure were mea-
sured and Mannheim Peritonitis Index scores 
calculated retrospectively.
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