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Abstract

Objective
This study aimed to investigate in-hospital mortality rates among different Mannheim Peritonitis Index
(MPI) score groups in patients who underwent emergency laparotomy due to hollow viscus perforation.

Methods
We enrolled 78 patients with hollow viscus perforation who underwent emergency exploratory
laparotomy at a tertiary care hospital. We recorded demographic details, comorbidities, MPI scores, and
in-hospital outcomes of the patients. Participants were grouped according to MPI score (≤ 14, 15–25, ≥ 
25), and chi-square test was used to assess the association with in-hospital mortality.

Results
The in-hospital mortality rate was 44.9%. Most deaths occurred in patients with MPI scores ≤ 14 (62.1%),
followed by those with scores between 15 and 25 (46.7%), whereas only 15.8% of deaths occurred in the
> 25 group. Among survivors, 84.2% had MPI scores > 25. We found no significant association between
mortality and age, sex, or comorbidities. However, MPI score was significantly associated with mortality
(p = 0.01), although the observed pattern differed from the typical MPI performance.

Conclusion
Our findings show that the MPI does not consistently predict mortality in this cohort. The unexpectedly
high mortality in lower MPI groups suggests the need to re-examine the tool’s local applicability. Further
prospective research should explore additional clinical and system-level factors that may influence
patient outcomes in similar settings.

INTRODUCTION
Peritonitis secondary to hollow viscous perforation is a potentially life-threatening condition. Despite
advances in the diagnosis and management of this condition, the prognosis of peritonitis remains poor.
Early identification of patients with peritonitis may help in selecting patients for accurate surgical
treatment [1, 2]. A good scoring system is useful for comparing various groups of patients, different
treatment modalities, evaluating new therapies, monitoring resources for effective use, and improving
the standard of care [3, 4].

Many scoring systems are available to grade the severity of acute peritonitis, including the Acute
Physiology and Chronic Health Evaluation (APACHE) II score, Simplified Acute Physiology Score (SAPS),
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Sepsis Severity Score (SSS), Ranson Score, Imrite Score, Sequential Organ Failure Assessment (SOFA)
score, and Mannheim Peritonitis Index (MPI) [5, 6]. Among the various scoring systems, the MPI, in
particular, seems to be a valid scoring tool capable of predicting the fate of patients with diffuse
peritonitis. Different mortality levels have been reported in individual groups based on MPI values, and
mortality increases with increasing MPI [7, 8, 9, 10].

The Mannheim Peritonitis Index (MPI) was developed by Wacha and Linder in 1983 based on a
retrospective analysis of data from 1253 patients with peritonitis. Twenty possible risk factors were
considered, of which only eight proved to be of prognostic relevance and were incorporated into the
Mannheim Peritonitis Index. Patients with a score exceeding 26 were defined as having a high mortality
rate [11]. Kumar et al. evaluated in-hospital mortality in patients admitted with peritonitis due to hollow
viscous perforation who underwent emergency exploratory laparotomy and found it to be 18%. Moreover,
out of these 18% in-hospital mortality in patients with Mannheim peritonitis index groups ≤ 14 (0%), 15–
25 (6.7%) and > 25 (22.86%) [12].

This study aimed to determine the frequency of in-hospital mortality in Mannheim peritonitis index
patients’ groups who underwent emergency exploratory laparotomy for hollow viscous perforation to
establish a local perspective, as there is a paucity of local data. Multiple studies have repeatedly shown
the benefits of using various scoring systems. Due to limited health resources in our country and the
increase in the cost of healthcare, determining disease prognosis is vital. Early detection and
categorization would help in the timely management of critically ill patients. This study could potentially
offer new information to clinicians that can influence clinical practice, help in the development of
management guidelines, and improve the quality of life of patients.

METHODS
This prospective observational study was conducted in the Department of Surgery at the Jinnah
Postgraduate Medical Center, Karachi, over a period of six months, from March 2025 to August 2025. A
total of 78 patients were included, and the sample size was determined using WHO software by
considering an expected in-hospital mortality rate of 11.1% in the Mannheim Peritonitis Index group of
15–25, with a 7% margin of error and a 95% confidence interval. A non-probability consecutive sampling
technique was used for patient recruitment.

Participants were eligible if they were between 20 and 70 years of age, of either gender, and presented
with peritonitis due to hollow viscous perforation, subsequently undergoing emergency exploratory
laparotomy. Patients were excluded if they did not consent, had primary peritonitis, trauma, or pregnancy
confirmed through history and scans, or if they had chronic conditions such as stroke, renal impairment,
COPD, asthma, CHF, myocardial infarction, or chronic liver disease, which were likely to affect the
outcome more than the disease in the study.

This study was approved by the Institutional Review Board of Jinnah Postgraduate Medical Centre (IRB
NO.F.2–81/2025-GENL/211/JPMC), and All methods were performed in accordance with relevant
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guidelines and regulations, including the Declaration of Helsinki. Once institutional ethical clearance was
granted and informed consent was obtained, demographic and clinical data were collected. Each
patient's height and weight were recorded upon admission to calculate body mass index (BMI). The
Mannheim Peritonitis Index (MPI) was assessed at the time of admission under the supervision of a
consultant with over ten years of experience. Patients were monitored for 28 days postoperatively, and
any deaths occurring during this period were classified as in-hospital mortality.

Data was entered and analyzed using SPSS Version 26.0. Means and standard deviations were
computed for quantitative variables, such as age, height, weight, BMI, and MPI score. Qualitative
variables, including gender, diabetes mellitus type II, hypertension, obesity, smoking status, anemia, and
in-hospital mortality, were presented as frequencies and percentages. Stratification was performed for
potential confounders, such as age, gender, diabetes, hypertension, smoking, obesity, and anemia, to
assess their impact on in-hospital mortality across different MPI categories. The Chi-square test was
used for post-stratification, with a p-value ≤ 0.05 considered statistically significant.

RESULTS
The study included 78 patients with an average height of 1.71 ± 0.11 m, average weight of 73.61 ± 13.9 kg,
average body mass index (BMI) of 25.30 ± 6.05 kg/m², and average Mannheim Peritonitis Index (MPI)
score of 1.87 ± 0.77 (Table 1).

Table 1: Mean and standard deviation of study variables 

Variables Mean±SD

Height (m) 1.71±0.11

Weight (kg) 73.61±13.9

Body Mass Index (kg/m2) 25.30±6.05

Mannheim peritonitis index 1.87±0.77

Among the participants, 48.7% were aged 20–45 years, and 51.3% were aged 46–70 years. Females
constituted 55.1% of the sample, whereas males constituted 44.9%.

Comorbidities were common in the study population. Diabetes mellitus and hypertension were recorded
in 60.3% and 50.0% of patients, respectively. In addition, obesity (46.2%), smoking history (43.6%), and
anemia (48.7%) were prevalent. During the hospital stay, 35 patients (44.9%) died, whereas 43 (55.1%)
survived. When categorized by MPI scores, 37.2% of patients had scores of 14 or less, 38.5% had scores
ranging from 15 to 25, and 24.4% had scores greater than 25 (as shown in Table 2).

The association between MPI scores and in-hospital mortality was statistically significant (p = 0.01).
Among those who died, 62.1% had MPI scores ≤14, 46.7% scored between 15 and 25, and 15.8% scored
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>25. In contrast, survivors were more likely to have MPI scores >25 (84.2%). No statistically significant
associations were observed between in-hospital mortality and age group (p = 0.66), sex (p = 0.09),
diabetes status (p = 0.61), hypertension (p = 0.82), obesity (p = 0.69), smoking (p = 0.30), or anemia (p =
0.98). Table 3 presents the distribution of patient characteristics according to in-hospital mortality.

These findings suggest that the mannheim peritonitis index (MPI) may serve as a useful prognostic
indicator for in-hospital mortality in patients with peritonitis, although the unexpected distribution of
mortality across MPI categories may reflect limitations in scoring accuracy or other clinical confounders.

Table 2: Distribution of baseline characteristics among the study participants.
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Variables n (%)

Age

20 to 45 years

46 to 70 years

 

38 (48.7)

40 (51.3)

Gender

Male

Female

 

35 (44.9)

43 (55.1)

Diabetes mellitus 

Yes

No

 

47 (60.3)

31 (39.7)

Hypertension

Yes

No

 

39 (50)

39 (50)

Obesity status

Yes

No

 

36 (46.2)

42 (53.8)

Smoking status

Yes

No

 

34 (43.6)

44 (56.4)

Anemia status 

Yes

No

 

38 (48.7)

40 (51.3)

In-hospital mortality 

Yes

No

 

35 (44.9)

43 (55.1)

Mannheim peritonitis index 

≤ 14

15-25

>25

 

29 (37.2)

30 (38.5)

19 (24.4)

Page 7/14



Total 78 (100)

Table 3: Distribution of patient characteristics according to the In-hospital mortality.
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Variables In-hospital mortality Yes n
(%)

In-hospital mortality No n
(%)

P
value

Age

20 to 45 years

46 to 70 years

 

18 (47.4)

17 (42.5)

 

20 (52.6)

23 (57.5)

0.66

Gender

Male

Female

 

12 (34.3)

23 (53.5)

 

23 (65.7)

20 (46.5)

 

0.09

Diabetes mellitus 

Yes

No

 

20 (42.6)

15 (48.4)

 

27 (57.4)

16 (51.6)

0.61

Hypertension

Yes

No

 

17 (43.6)

18 (46.2)

 

 

22 (56.4)

21 (53.8)

 

0.82

Obesity status

Yes

No

 

17 (47.)

18 (42.9)

 

19 (52.8)

24 (57.1)

 

0.69

Smoking status

Yes

No

 

13 (38.2)

22 (50)

 

21 (61.8)

22 (50)

0.30

Anemia status 

Yes

No

 

17 (44.7)

18 (45)

 

21 (55.3)

22 (55)

 

0.98

Mannheim peritonitis
index 

≤ 14

15-25

>25

 

 

18 (62.1)

14 (46.7)

 

 

11 (37.9)

16 (53.3)

 

0.01
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03 (15.8) 16 (84.2)

DISCUSSION
This study assessed in-hospital mortality among different MPI score groups in patients who underwent
emergency laparotomy for hollow viscus perforation. We observed a high overall in-hospital mortality
rate of 44.9%, which exceeds rates reported in most international studies [13, 14, 15]. Interestingly, the
majority of these deaths occurred in patients with MPI scores ≤ 14, while those with scores > 25
accounted for a much smaller proportion of mortality. This pattern is contrary to that of most published
studies, which consistently show a stepwise increase in mortality with higher MPI scores [16, 17, 18, 19].
For instance, Rongpi et al. reported that patients with MPI scores > 29 experienced mortality rates
exceeding 60%, [19] while Yadav et al. found mortality rates as high as 95.6% in the same category [13].

The inverse trend observed in this study raises concerns regarding the predictive validity of the
Mannheim Peritonitis Index in this setting. Several factors may explain these findings. First, clinicians
may have misclassified some MPI components intraoperatively, especially those involving the type of
exudate or extent of peritonitis. Both are known sources of variability in MPI scoring [20, 21]. Second,
unmeasured clinical variables such as time to hospital presentation, fluid resuscitation quality, or pre-
existing sepsis severity could have influenced outcomes independently of MPI [22, 23].

Most patients in our study presented with common comorbidities, including diabetes, hypertension,
obesity, and anemia. However, none of these variables showed a significant association with mortality,
echoing the findings of prior research that identified physiological derangements. This aligns with
previous studies suggesting that physiological derangements and intraoperative findings incorporated
into the MPI are more influential in predicting outcomes [20, 24].

Notably, patients with lower MPI scores had disproportionately high mortality rates. One possibility in
these patients might be factors outside the MPI. For instance, delays in surgical intervention or resource
limitations in perioperative care may have played a significant role. Previous studies conducted in low-
resource settings have highlighted such challenges, especially in managing patients with initially stable
presentations who then decompensate because of delays in critical care [22, 23, 25].

We also found no significant association between gender or age group and in-hospital mortality, which is
consistent with some earlier studies [14, 18, 26]. However, this contrasts with other reports in which age
over 50 years and female sex were associated with worse outcomes [13, 27]. These discrepancies may
be explained by differences in case-mix, healthcare access, or underlying biological resilience across
patient populations.

We recognize that the MPI remains a practical and widely used clinical scoring system, largely because
of its simplicity and ease of use. However, our findings indicate that its function may not be consistent
across all practice settings. In this population, the observed inverse trend between MPI score and
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mortality calls for further investigation. Local validation studies may be necessary to adjust MPI cut-offs
or identify adjunct factors that can improve prognostic accuracy.

Future research should consider prospective validation of MPI in larger, multicenter datasets, ideally
incorporating process-of-care variables, such as timing of surgery, antibiotic administration, and
postoperative support. These data will help determine whether the MPI needs adaptation for use in
specific clinical or regional contexts.

LIMITATIONS
This study was conducted at a single tertiary care center, which may limit the broader applicability of our
findings. We also acknowledge that variations in how surgical teams assessed MPI components
intraoperatively, along with unmeasured factors such as delays in referral or preoperative care, may have
influenced patient outcomes.

CONCLUSIONS
Our findings show that the Mannheim Peritonitis Index does not consistently predict in-hospital mortality
in patients undergoing emergency laparotomy for hollow viscus perforation in our setting. Despite its
clinical value, the MPI may underestimate risk in patients with lower scores, indicating that its use
should be critically re-evaluated in local settings. We recommend further prospective studies to refine its
applicability and identify additional factors that may influence outcomes in resource-constrained
settings.
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