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Abstract
Summary: Introduction: The Mannheim Peritonitis Index (MPI) is a useful tool for the evaluation for follow-up of patients who 
undergone surgical intervention for peritonitis. Generally, a high score is associated with increased mortality and it has not been 
yet sufficiently evaluated for f laparoscopic interventions. A topic of interest is about the MPI benefits for classic surgery versus 
laparoscopic surgery. Material and methods: We performed a retrospective, observational, non-randomized study that included 
109 subjects with peritonitis, with laparoscopic, emergency approach. As we did not record any deaths in our group, we resorted 
to innovative biostatistical processing and decided that the severity of the case should be quantified using the total duration of 
hospitalization, measured in days. Thus, the main “end-points” of the study were the duration of surgery and the total number of 
hospitalization days. The influence of MPI on the duration of hospitalization was investigated by logistic regression. In order to 
determine a possible association, we used a simple univariate linear regression model, with the variable dependent being the duration 
of hospitalization and the independent variable being the MPI. Results: The average recorded value of MPI was 11.04 and the 
maximum value was 20, and the distribution of the variable was close to the Gaussian distribution. A 1 value increase in the Mannheim 
score is associated with an approximately 1-day increase in hospital stay for patients operated laparoscopically for the diagnosis of 
peritonitis, the effect being statistically significant (p <0.0001). The box-plot did not reveal distributional outliers. Conclusions: In 
addition to its already committed role in the prognosis of mortality in patients with peritonitis operated by open surgery, MPI can also 
be considered more recently as an evolutionary prognostic factor in the laparoscopic treatment of this type of pathology. The outcome 
will help surgeons select the cases of peritonitis they intend to operate laparoscopically more carefully, with minimal risks for the 
patients. There are not enough studies on this topic in the literature, which is why we recommend further research. 
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Introduction 
The prognosis of peritonitis caused by organ perforations continues 
to be unfavourable, despite the most state-of-the-art diagnostic and 
treatment techniques. Therefore, early diagnosis of patients with 
severe peritonitis is crucial especially for selection of cases which 
require emergency surgical intervention [1-5]. 

The initial evaluation of the disease risk was performed in time 
by using several indices (Acute Physiology and Chronic Health 
Evaluation - APACHE II Score, Simplified Acute Physiology 
Score - SAPS, Sepsis Severity Score - SSS, Ranson Score, Imrite 
Score, Mannheim Peritonitis Index- MPI) [6-14].

Another index resulted from the history of the disease, the clinical 
examination, the intraoperative findings and the information 
about the physiological parameters, is the Peritonitis Index Altona 
(PIA). Qualitative variables are transformed into quantitative 
data and PIA was observed to have mainly a predictive value 
for exit us. The Mannheim Peritonitis Index (MPI) is a specific 
score, with high accuracy and offering a very easy way to manage 
clinical data, allowing the evaluation of the individual prognosis 
of patients with peritonitis [1,15-19]. MPI is an independent, 
disease specific, easier to calculate score with minimum basic 
investigations [20]. Well-established scoring systems do not 
consider intraoperative findings, such as the nature of exudate/
contamination, and the source or level of perforation which 
alter the outcome of such cases. Thus, MPI can be applied with 
increased accuracy in smaller surgical services as well [21-23]. In 
such conditions, in the present study, for the early evaluation of 
the disease severity and the patient’s follow-up, a group analysis 
was used according to the Mannheim Peritonitis Index (MPI) 
calculated perioperatively, in patients treated laparoscopically, a 
score that allows the estimation of the evolutive prognosis of the 
case. The laparoscopic surgical management that was applied was 
similar to the one used in classic surgery. Initial standard measures 
included fasting patient Nil Per Orally (NPO), intravenous fluid, 
antibiotics and analgesics, correction of electrolyte imbalance 
(if any), abdominal decompression using nasogastric tube and 
Foley’s catheterisation. Patients who were prepared for surgery 
were managed by exploratory laparoscopy for peritoneal toileting 
and repair of perforation [24]. 

Purpose and objectives

The purpose of this study was to evaluate the indications and 
limitations that may be considered in laparoscopic treatment of 
peritonitis, a pathology that, due to its severity, challenges the 
entire intellectual and therapeutic surgical and anaesthetic arsenal. 
We investigated the benefits of extending the role of MPI from 

open surgery to laparoscopic surgery. The literature reports lack 
of information about this association (MPI -laparoscopic surgery), 
but it is certain that more and more cases of peritonitis are 
nowadays operated laparoscopically. As a final objective, the study 
aims to prove that even severe case of peritonitis may be treated 
laparoscopically. 

Material and Method
We performed a retrospective, observational, non-randomized 
study, based on an analytical epidemiological investigation, on a 
sample of patients hospitalized and operated laparoscopically for 
the diagnosis of peritonitis, between 2009-2018, at the General 
Surgery Department of “Sf Ioan” Emergency Clinical Hospital of 
Bucharest, Romania. The surgical interventions were performed 
as immediate, emergencies or scheduled. The surgical teams were 
led by specialists with considerable experience in laparoscopic 
techniques, ensuring the premises for obtaining the most 
appropriate solutions for difficult cases and in various challenging 
intraoperative situations.

As an element of originality, we analysed the group of patients with 
peritonitis, according to the international codes of the Diagnostic 
Related Groups (DRG) Classification System, thus conducting the 
first national biostatistical study of cases with such pathologies, as 
reported to the Romanian National Health Insurance House, based 
on the Australian AR-DRG v.5 Classification System.

The inclusion criteria for the study were: the patient admitted in 
the hospital during the study period; the study documents had to 
mention emergency diagnoses such as acute surgical abdomen, 
peritonitis, acute appendicitis, perforated ulcer, intraperitoneal 
abscess, pelviperitonitis, etc.; emergency, delayed emergency 
or elective laparoscopic surgery; conversions of laparoscopic 
interventions for the mentioned diagnoses; intraperitoneal septic 
complications of classical or laparoscopic operations.

All cases who underwent emergency laparoscopic surgery (first 24 
hours after admission), delayed emergency surgery (first 72 hours) 
or elective surgery (by appointment) for suspected or confirmed 
diagnosis of peritonitis or abdominal sepsis, were considered 
eligible. Given that not all surgeons have a high degree of training 
in laparoscopic surgery, it is recommended that patients admitted 
for acute abdomen should be treated laparoscopically or by open 
surgery, considering the presence of a well-trained surgical team 
and not being randomly assigned to a specific type of approach 
[25]. 

The exclusion criteria were as follows. Similar to other laparoscopy 
schools [25], since the beginning of our experience, we decided 
not to use laparoscopy in patients with: a complex abdominal 
surgical history (scarred abdomen, multiple operations, more than 
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two major surgeries), patients with significant air bowel distension 
(old peritonitis, bowel occlusions with old gastrointestinal tract 
perforations) and patients in critical general condition (patients in 
shock).

The diagnosis of peritonitis was obtained based on preoperative 
imaging investigations (ultrasonography, computed tomography) 
or by diagnostic laparoscopy, with the evidence of purulent fluid 
in the peritoneal cavity. Since mortality in our laparoscopic group 
was zero, we chose for a biostatistical processing solution and we 
decided that the severity of the cases has to be quantified using the 
total duration of hospitalization, measured in days. 

The main “end-points” of the study were the duration of surgery 
and the total number of hospital days (although the number of 
postoperative hospital days is generally more important, but in the 
case of peritonitis, surgery is usually immediate and the number of 
hospital days postoperative period is substantially equal to that of 
total hospitalization days).

In the development of the MPI, 8 risk factors with prognostic 
relevance were included (age, sex, organ failure, cancer, duration 
of peritonitis, colon involvement, extent of peritonitis and nature 
of peritoneal fluid), which were identified from the patient records 
and operating protocols. The exact information to establish an 
estimate regarding the MPI was obtained during the laparoscopic 
surgical exploration. The clinical status, laboratory examinations, 
computer tomography (which confirmed the presence of 
intraperitoneal fluid and possible organ perforation) allowed us 
to early assess the severity of the disease using the MPI, with an 
estimate of the probability of survival of the respective patients. 
These patients benefited from curative laparoscopic surgery and 
not exploratory, as the etiological diagnosis of peritonitis was 
already known preoperatively. For the remaining patients with 
an uncertain preoperative etiological diagnosis of peritonitis, the 

exploratory nature of the laparoscopic interventions helped us in 
establishing the exact MPI values.

Three sources of statistical data were used, originating from clinical 
observation records, surgical protocols and from the electronic 
personal records of the patients. The cases with extreme ages (>75 
years old) were excluded, because the number was reduced and it 
represent a bias for the study. 

The central trend indicators (mean and median), the dispersion 
indicators (Standard Deviation-SD), the Interquartile Range 
(IQR) and skewness were calculated and histograms, normal 
probability plots and box-plots were used; in the inferential 
statistics, in order to determine the power of association, simple 
univariate linear regression models were used for the continuous 
variables, calculating coefficients and Confidence Intervals [IC] 
95% and the χ² test.

Results
The final group consisted of 109 patients operated exclusively 
laparoscopically. Among the 65 were women (59.63%) and 
44 men (40.37%) who were treated laparoscopically, with an 
average age of 42.53 years (SD=15.70, (IQR) Median = 42.00, 
range 18÷75 years), statistically significantly associated with 
the duration of surgery (T=7.62, p<0.0001, IC95% =1. 05) and 
with the postoperative evolution (total length of hospital stay - 
T = 3.046, p = 0.0029, IC95% = 0.07). The average duration of 
laparoscopic surgery was 67.71 minutes (AS = 15.02, IQR Median 
= 65.00-8.80, range 40.00÷100.00), being statistically significant 
associated with the total length of hospital stay (T = 3.275, p = 
0.0014, IC95% = 0.06).

Table no.1 analyses the distribution of the MPI variable in the 
group of patients operated laparoscopically for peritonitis.

Mannheim peritonitis index Value

Mannheim Score

N (Patients 
group) Average Standard 

deviation
Median
(IQR) Minimum Maximum Skewness

109 11.04 4.74 11.00 (6.00) 0 20 0.1

Table 1: Analysis of the group of patients with peritonitis, according to the Manheim score value.
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The average value of MPI recorded in the patients included in our group was 11.04; the distribution of the variable was similar to 
Gaussian distribution, as indicated by the following distribution plots (see chart no.1). 

Chart 1: Distribution charts for the Manheim Peritonitis Index.

The boxplot type chart no.2 does not reveal distribution outliers.

Chart 2: Boxplot type chart for the value of the Manheim Score.

The average length of hospitalization (table no. 2) in patients with peritonitis who benefited from laparoscopic surgical interventions 
(6.82 days) was comparable to the average annual length of hospitalization at the national level, in general surgery departments (5.5-6.5 
days).

Number of hospitalization days

  Period(days)

N (Patients 
number) Medie Standard 

deviation
Median
(IQR) Minimum Maximum Skewness
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109 6.82 4.92 6.00 (4.00) 2 40 3.67

Table 2: Period of hospitalization in patients operated laparoscopically for peritonitis.

The influence of MPI on the duration of hospitalization was investigated by logistic regression. To determine the possible association, 
we used a simple univariate linear regression model, with the dependent variable as the duration of hospitalization and the independent 
variable as the MPI (Table no.3).

Regressor T Statistics p Value Coefficient [IC95%]

Mannheim Score 5.261 < 0.0001 1.04 [0.65 to 1.43]

Table 3: Influence of Mannheim Score on the total period of hospitalization in patients operated laparoscopically for peritonitis.

We observed that an increase of 1 in the Mannheim score is associated with an increase of approximately 1 day in the duration of 
hospitalization in patients operated laparoscopically for peritonitis, the effect being statistically significant (p <0.0001) (chart no.3.)

Chart no.3: Influence of Mannheim Peritonitis Index (MPI) on the duration of hospitalization, in patients operated laparoscopically for 
peritonitis.

The group is characterized by a great heterogeneity in terms of the duration of hospitalization - see graph no. 3. However, the majority 
of patients had a duration of hospitalization below the standard deviation, which suggests good therapeutic management of serious cases.
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Graph no.3: Distribution of the group of patients with peritonitis, by duration of hospitalization - histogram and normal probability plot.

We observe that the distribution of the variable has a significant 
positive skewness (rightward deviation of the distribution) and is 
far from the normal distribution, having a negative exponential 
character.

Discussions
Although the forementioned topic has been widely debated in the 
last decades, all previous studies have been about the treatment of 
peritonitis, individualized for different pathologies, using classical 
surgical techniques. The literature contains rather limited data 
on comparative studies between the classical and laparoscopic 
methods used in the surgical treatment of peritonitis. Even less 
information exists on the exclusively laparoscopic treatment of 
patients with peritonitis.

Elective laparoscopic surgery is now widely performed for both 
benign and malignant disease because it is less invasive than 
open surgery and postoperative recovery is more rapid [26-29]. 
Laparoscopy has been reported to be useful in various surgical 
procedures [26,30-33]. However, its usefulness in the emergency 
setting is still unclear. Laparoscopic surgery requires an 
experienced surgeon, a patient in stable condition, and appropriate 
equipment, not all of which are possible when emergency surgery 
is required [26,34-37].

Reproducible scoring systems that allow a surgeon to determine 
the severity of intra-abdominal infection are essential both for 
assessing the individual risk and for selecting patients who might 
benefit from a laparoscopic surgical approach. 

The early evaluation of the disease severity by using MPI will 
allow estimating the patient survival probability [4,17]. Patients are 
divided into three categories, depending on the MPI score: Score ≤ 
21; score between 21 and 29; score ≥ 29, with a maximum possible 
value of 47. In our practice, the diagnosis of peritonitis is not in 
principle a contraindication for laparoscopic surgery. However, we 

draw attention to the fact that the choice of such an option must be 
made by surgeons with extended laparoscopic experience, and the 
decision to convert to open technique should be regarded more as a 
proof of full professional maturity, rather than the surgeon’s failure 
to complete the minimally invasive surgery. 

Because the maximum value recorded in our laparoscopic group 
(MPIMax = 20) was at 42.55% of the maximum possible value 
(MPIMax possible = 47), that proves once again the cautious 
attitude of surgeons in selecting cases of peritonitis intended for 
laparoscopy. In the laparoscopic group studied, the Mannheim 
peritonitis index (MPI) is a prognostic factor for the severe 
evolution of the cases, although the average value for the selected 
patients represented only 23.48% of the maximum possible value 
(MPIaverage of the study = 11.04, compared to MPImax possible 
= 47).

Our results are comparable to data provided by more extensive 
international studies.

It has already been proven that mortality increases at the same time 
with the increase of the MPI score. No deaths were recorded in our 
group among patients with peritonitis operated laparoscopically 
(MPIMax = 20), the result being similar to the literature data [38] 
according to which the mortality rate was also 0% in patients with 
MPI Score <21.

A retrospective Asian study [39] comprising 131 cases operated 
for perforated ulcer (laparoscopic operations, n = 63 = 48.1%, 
compared to open operations, n = 68 = 51.9%), analyzed the two 
groups (laparoscopic vs open) based on the ASA score (American 
Society of Anesthesiologists) (p = 0.769), the Boey score 0/1 (p 
= 0.311), and the Mannheim peritonitis index >27 (p = 0.528), 
proving eventually that there was no significant difference in 
the operative time (p=0.618), but the laparoscopic group had a 
significantly shorter average postoperative hospitalization duration 
(4.4 ± 3.3 days vs 7.3 ± 7.8 days, p = 0.008) than the open surgery 
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group. Other authors [40] reported an average length of hospital 
stay of 6.9 days (2–30 days range), at an average MPI index value 
= 22.45.

Numerous other international studies [41-45] outlined that 
the Mannheim Peritonitis Index (MPI) is a simple and useful 
prognostic index for assessing the severity of peritonitis, helping 
in an early and objective classification of the severity of peritonitis 
cases, as well as in selecting patients for surgery.

Therefore, the Mannheim peritonitis index (MPI) is a specific 
score, with very good accuracy, allowing the evaluation of the 
individual prognosis of patients with peritonitis [1]. 

In this study, we introduced the analysis of the laparoscopic group 
according to the value of the Mannheim Peritonitis Index (MPI) as 
an innovative element, relating it to the duration of hospitalization 
and not to mortality, as it was known, as a very specific score 
and with high accuracy, for the prognosis of death. This initiative 
was observed to be beneficial for the identification of MPI as 
an evolutionary prognostic factor in laparoscopically operated 
peritonitis cases.

We should consider the fact that, in addition to the advanced age of 
patients with severe peritonitis, there are a number of other causes 
that may limit the indication of laparoscopic approach and whose 
strength of association should be the subject of another research 
study (technical equipment, level of competence in laparoscopic 
techniques, intervention timing, availability of the anaesthesia-
surgical team, therapeutic protocols, anaesthetic management, 
nursing techniques, etc.).

However, we must observe the limitations of the present study, 
considering the retrospective nature of the analysis of cases 
of peritonitis operated laparoscopically and the selection of 
patients with not very severe forms of the disease, for whom 
the laparoscopic surgical approach represented a safe treatment 
modality. Despite these limitations, laparoscopic surgery in the 
treatment of peritonitis proved to be feasible and reproducible. 
For a correct evaluation of the impact that laparoscopic surgery 
has on the therapeutic management of peritonitis cases, extensive 
epidemiological investigations with prospective multicentre 
studies and meta-analyses are needed, meant to implement 
laparoscopic protocols for this severe pathology.

Conclusions
According to the inferential analysis quantified by innovative 
“end-points” of biostatistical processing, MPI is currently gaining 
significant prognostic value in the laparoscopic treatment of 
peritonitis. These results prove us that all those cases of peritonitis 
with low-medium severity, whose Mannheim Peritonitis Index 
(MPI) does not far exceed the value of 20, can be approached 

laparoscopically, by experienced surgeons and in impeccable 
technical conditions.

As there is a lack of information in the literature regarding the 
association of MPI as a prognosis factor in laparoscopic surgery, 
we consider that more extensive future studies are required. The 
beneficial impact of the results of the current study will allow 
future generations of surgeons to decide on the optimal treatment 
approaches for such a severe pathology, based on fully documented, 
relevant and indisputable scientific arguments. 

Author Contributions: Conceptualization, C-L.G.; methodology, 
C-L.G.; software, V.S. validation, I-D.V and L.D.; formal analysis, 
I-D.V.; investigation, C-L.G, resources, L.D.; data curation, V.S.; 
writing-original draft preparation, C-L.G, writing-review and 
editing, R-M.S; visualization, R-M.S supervision, L.D.; project 
administration, C-L.G.;.

Funding
This research received no external funding.

Institutional Review Board Statement 
The study was conducted in accordance with the Declaration 
of Helsinki, but no ethical committee was necessary, being a 
retrospective study.

Informed Consent Statement
Informed consent was obtained from all subjects involved in the 
study.

Acknowledgments
We would like to give special thanks to the aesthetic team, who 
ensured the comfort necessary for the urgent performance of the 
upper digestive endoscopy and the surgery in the guardroom, under 
the same general anaesthesia with orotracheal intubation. Best 
thoughts and high consideration for the entire medical personnel 
in the operation room, who ensured the good functioning of the 
equipment, so that the surgery could be performed in optimal 
conditions.

Conflicts of Interest
The authors declare no conflicts of interest.

References
1.	 Arasu VT, Lakshmipathy N (2016) A Prospective study of evaluation 

of Mannheim Peritonitis Index to predict outcome of patients with 
peritonitis. International Journal of Contemporary Medical Research. 
11: 3339-3341

2.	 Wacha H, Linder MM, Feldman U, Wesch G, Gundlach E, et al. (1987) 
Mannheim peritonitis index-prediction of risk of death from peritonitis: 
construction of a statistical and validation of an empirically based 
index. Theoretical Surg 1: 169-177

https://www.ijcmr.com/uploads/7/7/4/6/77464738/ijcmr_1091_dec_10.pdf
https://www.ijcmr.com/uploads/7/7/4/6/77464738/ijcmr_1091_dec_10.pdf
https://www.ijcmr.com/uploads/7/7/4/6/77464738/ijcmr_1091_dec_10.pdf
https://www.ijcmr.com/uploads/7/7/4/6/77464738/ijcmr_1091_dec_10.pdf


Citation: Gorgan CL, Surlin V, Vilcea ID, Sima RM, Draghici L (2025) Innovative Biostatistic Processing End-Point Quantified 
Inferential Analysis-A Prognostic Value Indicator of Manheim Peritonitis Index (MPI) in Laparoscopic Surgery. Int J Nurs Health Care 
Res 8:1634. DOI: https://doi.org/10.29011/2688-9501.101634

8 Volume 08; Issue 04

Int J Nurs Health Care Res, an open access journal

ISSN: 2688-9501

3.	 Correia MM, Thuler LCS, Velasco E, Vidal EM, Schanaider A 
(2001) Peritonitis Index in oncologic patients. Revista Brasileira de 
Cancerologia. 47: 63-68

4.	 Billing A, Frohlich D, Schildberg FW (1994) Prediction of outcome 
using the Mannheim peritonitis index in 2003 patients. Peritonitis 
Study Group. Br J Surg 81: 209-213

5.	 Agrawal CS, Niranjan M, Adhikary S, Karki BS, Pandey R, et al. (2009) 
Quality assurance in the management of peritonitis: A prospective 
study. Nepal Med Coll J 11: 83-87

6.	 Ntirenganya F, Ntakiyiruta G, Kakande I (2012) Prediction of Outcome 
Using the Mannheim peritonitis Index in Patients with Peritonitis at 
Kigali University Teaching Hospital. East Cent Afr J Surg 17: 52-64

7.	 Ramachandra ML, Jagadesh B, Chandra SBC (2007) Clinical study 
and management of secondary peritonitis due to perforated hollow 
viscus. Arch Med Sci 1: 61-68

8.	 Notash AY, Salimi J, Rahimian H, Fesharaki MH, Abbasi A (2005) 
Evaluation of Mannheim peritonitis index and multiple organ failure 
score in patients with peritonitis. Indian Journal of Gastroenterology. 
24: 197-200

9.	 Demmel N, Muth G, Maag K, Osterholzer G (1997) Prognostic 
scores in peritonitis: the Mannheim Peritonitis Index or APACHE II? 
Langenbecks Arch Chir 379: 347-352.

10.	 Mulari K, Leppäniemi A (2004) Severe secondary peritonitis following 
gastrointestinal tract perforation. Scand J Surg 93: 204-208

11.	 Barriere SL, Lowry SF (1995) An overview of mortality risk prediction 
in sepsis. Crit Care Med 23: 376-393

12.	 Köksoy F. Soybir G, Özaçmak D, Yalçin O, Aker Y (1992) Risk factors 
in duodenal ulcer perforations: APACHE II and Mannheim Indexes in 
prognostics. Ullusal Cerahi Dergisi 1: 39-44

13.	 Bohnen JM, Mustard RA, Oxholm SE, Schouten BD (1988) APACHE 
II score and abdominal sepsis. A prospective study. Arch Surg 123: 
225-229

14.	 Ohmann C, Wittmann DH, Wacha H (1993) Peritonitis Study Group. 
Prospective evaluation of prognostic scoring systems in peritonitis. 
Eur J Surg 159: 267-274

15.	 Qureshi AM, Zafar A, Saeed K, Quddus A (2005) Predictive power of 
Mannheim peritonitis index. J Coll Physicians Surg Pak 15: 693-696.

16.	 Malik AA, Wani KA, Dar LA, Wani MA, Wani RA, et al. (2010) Mannheim 
Peritonitis Index and APACHE II - prediction of outcome in patients 
with peritonitis. Ulus Travma Acil Cerrahi Derg 16: 27-32 

17.	 Koperna T, Schulz F (1996) Prognosis and treatment of peritonitis. Do 
we need new scoring systems? Arch Surg 131: 180-186

18.	 Linder MM, Wacha H, Feldmann U, Wesch G, Streifensand RAet 
al. (1987) The Mannheim Peritonitis Index. An instrument for the 
intraoperative prognosis of peritonitis. [Article in German] Chirurg 58: 
84-92

19.	 Kusumoto Y, Nakagawa M, Watanabe A, Ishikawa H, Sakaguchi T, 
et al. (2004) Study of Mannheim peritonitis index to predict outcome 
of patients with peritonitis. Japanese Journal of Gastroenterological 
Surgery. 37: 7-13.

20.	 Rongpi R, Ganesan G, Bhattacharjee N, Deuri S, Baro AC (2022) A 

prospective study evaluating utility of Mannheim peritonitis index in 
predicting the outcome of peritonitis following hollow viscus perforation. 
Int Surg J 9: 1188-1192 

21.	 Ramteke H, Deshpande SG, Bhoyar R (2023) The Role of the 
Mannheim Peritonitis Index for Predicting Outcomes in Patients with 
Perforation Peritonitis in a Rural Hospital in India. Cureus. 15: e36620

22.	 Desai N, Gross J (2019) Scoring systems in the critically ill: uses, 
cautions, and future directions. BJA Educ 19: 212-218

23.	 Wei X, Ma H, Liu R, Zhao Y (2019) Comparing the effectiveness of 
three scoring systems in predicting adult patient outcomes in the 
emergency department. Medicine (Baltimore). 98: e14289. 

24.	 Ghosh A, Halder A, Sen N, Dhara A, Ghosh S, et al. (2023) A 
comparative analytical study on outcome of secondary peritonitis 
using Mannheim’s peritonitis index in geographically diverse Indian 
patients. Turk J Surg 39: 300-309 

25.	 Agresta F, Ciardo LF, Mazzarolo G, Michelet I, Orsi G, et al. (2006) 
Peritonitis: laparoscopic approach. World Journal of Emergency 
Surgery. 1: 9

26.	 Hoshino N, Endo H, Hida K, Kumamaru H, Hasegawa H, et al. 
(2021) LaparoscopicSurgery for Acute Diffuse Peritonitis Due to 
Gastrointestinal Perforation: A Nationwide Epidemiologic Study Using 
the National Clinical Database. Ann Gastroenterol Surg 6: 430-444. 

27.	 Ban D, Tanabe M, Kumamaru H, Nitta H, Otsuka Y, et al.  (2021) Safe 
dissemination of laparoscopic liver resection in 27,146 cases between 
2011 and 2017 from the National Clinical Database of Japan. Ann Surg 
274: 1043-1050

28.	 Hayashi H, Baba H (2020) Current statement and safe implementation 
of minimally invasive surgery in the pancreas. Ann Gastroenterol Surg 
4: 505-513

29.	 Matsuda T, Yamashita K, Hasegawa H, Utsumi M, Kakeji Y (2020) 
Current status and trend of laparoscopic right hemicolectomy for colon 
cancer. Ann Gastroenterol Surg 4: 521-527

30.	 Oshikiri T, Takiguchi G, Miura S, Takase N, Hasegawa H, et al. (2018) 
Current status of minimally invasive esophagectomy for esophageal 
cancer: is it truly less invasive? Ann Gastroenterol Surg 3: 138-145

31.	 Matsuda T, Endo H, Inomata M, Hasegawa H, Kumamaru H, et al. 
(2020) Clinical outcome of laparoscopic vs open right hemicolectomy 
for colon cancer: a propensity scores matching analysis of the 
Japanese National Clinical Database. Ann Gastroenterol Surg 4: 693-
700

32.	 Yoshida K, Honda M, Kumamaru H, Kodera Y, Kakeji Y, et al. (2017) 
Surgical outcomes of laparoscopic distal gastrectomy compared 
to open distal gastrectomy: a retrospective cohort study based on 
anationwide registry database in Japan. Ann Gastroenterol Surg 2: 
55-64

33.	 Hoshino N, Fukui Y, Hida K, Obama K (2021) Similarities and 
differences between study designs in short- and long-term outcomes 
of laparoscopic versus open low anterior resection for rectal cancer: 
a systematic review and meta-analysis of randomized, case-matched, 
and cohort studies. Ann Gastroenterol Surg 5:183-193

34.	 Paterson-Brown S (1993) Emergency laparoscopic surgery. Br J Surg 
80: 279-283

https://pubmed.ncbi.nlm.nih.gov/8156338/
https://pubmed.ncbi.nlm.nih.gov/8156338/
https://pubmed.ncbi.nlm.nih.gov/8156338/
https://pubmed.ncbi.nlm.nih.gov/19968144/
https://pubmed.ncbi.nlm.nih.gov/19968144/
https://pubmed.ncbi.nlm.nih.gov/19968144/
https://www.researchgate.net/publication/309076114_Prediction_of_Outcome_Using_the_Mannheim_peritonitis_Index_in_Patients_with_Peritonitis_at_Kigali_University_Teaching_Hospital
https://www.researchgate.net/publication/309076114_Prediction_of_Outcome_Using_the_Mannheim_peritonitis_Index_in_Patients_with_Peritonitis_at_Kigali_University_Teaching_Hospital
https://www.researchgate.net/publication/309076114_Prediction_of_Outcome_Using_the_Mannheim_peritonitis_Index_in_Patients_with_Peritonitis_at_Kigali_University_Teaching_Hospital
https://pubmed.ncbi.nlm.nih.gov/16361763/
https://pubmed.ncbi.nlm.nih.gov/16361763/
https://pubmed.ncbi.nlm.nih.gov/16361763/
https://pubmed.ncbi.nlm.nih.gov/16361763/
https://pubmed.ncbi.nlm.nih.gov/7845160/
https://pubmed.ncbi.nlm.nih.gov/7845160/
https://pubmed.ncbi.nlm.nih.gov/7845160/
https://pubmed.ncbi.nlm.nih.gov/15544075/
https://pubmed.ncbi.nlm.nih.gov/15544075/
https://pubmed.ncbi.nlm.nih.gov/7867363/
https://pubmed.ncbi.nlm.nih.gov/7867363/
https://www.researchgate.net/publication/233943470_RISK_FACTORS_IN_DUODENAL_ULCER_PERFORATIONS_APACHE_II_AND_MANNHEIM_INDEXES_IN_PROGNOSTICS
https://www.researchgate.net/publication/233943470_RISK_FACTORS_IN_DUODENAL_ULCER_PERFORATIONS_APACHE_II_AND_MANNHEIM_INDEXES_IN_PROGNOSTICS
https://www.researchgate.net/publication/233943470_RISK_FACTORS_IN_DUODENAL_ULCER_PERFORATIONS_APACHE_II_AND_MANNHEIM_INDEXES_IN_PROGNOSTICS
https://pubmed.ncbi.nlm.nih.gov/3124798/
https://pubmed.ncbi.nlm.nih.gov/3124798/
https://pubmed.ncbi.nlm.nih.gov/3124798/
https://pubmed.ncbi.nlm.nih.gov/8103360/
https://pubmed.ncbi.nlm.nih.gov/8103360/
https://pubmed.ncbi.nlm.nih.gov/8103360/
https://pubmed.ncbi.nlm.nih.gov/16300704/
https://pubmed.ncbi.nlm.nih.gov/16300704/
https://pubmed.ncbi.nlm.nih.gov/20209392/
https://pubmed.ncbi.nlm.nih.gov/20209392/
https://pubmed.ncbi.nlm.nih.gov/20209392/
https://pubmed.ncbi.nlm.nih.gov/8611076/
https://pubmed.ncbi.nlm.nih.gov/8611076/
https://pubmed.ncbi.nlm.nih.gov/3568820/
https://pubmed.ncbi.nlm.nih.gov/3568820/
https://pubmed.ncbi.nlm.nih.gov/3568820/
https://pubmed.ncbi.nlm.nih.gov/3568820/
https://www.jstage.jst.go.jp/article/jjgs1969/37/1/37_1_7/_article
https://www.jstage.jst.go.jp/article/jjgs1969/37/1/37_1_7/_article
https://www.jstage.jst.go.jp/article/jjgs1969/37/1/37_1_7/_article
https://www.jstage.jst.go.jp/article/jjgs1969/37/1/37_1_7/_article
https://www.ijsurgery.com/index.php/isj/article/view/8793
https://www.ijsurgery.com/index.php/isj/article/view/8793
https://www.ijsurgery.com/index.php/isj/article/view/8793
https://www.ijsurgery.com/index.php/isj/article/view/8793
https://pubmed.ncbi.nlm.nih.gov/37102001/
https://pubmed.ncbi.nlm.nih.gov/37102001/
https://pubmed.ncbi.nlm.nih.gov/37102001/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7807847/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7807847/
https://pubmed.ncbi.nlm.nih.gov/30702597/
https://pubmed.ncbi.nlm.nih.gov/30702597/
https://pubmed.ncbi.nlm.nih.gov/30702597/
https://pubmed.ncbi.nlm.nih.gov/38694533/
https://pubmed.ncbi.nlm.nih.gov/38694533/
https://pubmed.ncbi.nlm.nih.gov/38694533/
https://pubmed.ncbi.nlm.nih.gov/38694533/
https://wjes.biomedcentral.com/articles/10.1186/1749-7922-1-9
https://wjes.biomedcentral.com/articles/10.1186/1749-7922-1-9
https://wjes.biomedcentral.com/articles/10.1186/1749-7922-1-9
https://pmc.ncbi.nlm.nih.gov/articles/PMC9130886/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9130886/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9130886/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9130886/
https://pubmed.ncbi.nlm.nih.gov/32209896/
https://pubmed.ncbi.nlm.nih.gov/32209896/
https://pubmed.ncbi.nlm.nih.gov/32209896/
https://pubmed.ncbi.nlm.nih.gov/32209896/
https://pubmed.ncbi.nlm.nih.gov/33005845/
https://pubmed.ncbi.nlm.nih.gov/33005845/
https://pubmed.ncbi.nlm.nih.gov/33005845/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7511568/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7511568/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7511568/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6422792/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6422792/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6422792/
https://pubmed.ncbi.nlm.nih.gov/33319160/
https://pubmed.ncbi.nlm.nih.gov/33319160/
https://pubmed.ncbi.nlm.nih.gov/33319160/
https://pubmed.ncbi.nlm.nih.gov/33319160/
https://pubmed.ncbi.nlm.nih.gov/33319160/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5881294/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5881294/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5881294/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5881294/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5881294/
https://pubmed.ncbi.nlm.nih.gov/33860138/
https://pubmed.ncbi.nlm.nih.gov/33860138/
https://pubmed.ncbi.nlm.nih.gov/33860138/
https://pubmed.ncbi.nlm.nih.gov/33860138/
https://pubmed.ncbi.nlm.nih.gov/33860138/
https://pubmed.ncbi.nlm.nih.gov/8472132/
https://pubmed.ncbi.nlm.nih.gov/8472132/


Citation: Gorgan CL, Surlin V, Vilcea ID, Sima RM, Draghici L (2025) Innovative Biostatistic Processing End-Point Quantified 
Inferential Analysis-A Prognostic Value Indicator of Manheim Peritonitis Index (MPI) in Laparoscopic Surgery. Int J Nurs Health Care 
Res 8:1634. DOI: https://doi.org/10.29011/2688-9501.101634

9 Volume 08; Issue 04

Int J Nurs Health Care Res, an open access journal

ISSN: 2688-9501

35.	 Agresta F, Michelet I, Coluci G, Bedin N (2000) Emergency laparoscopy: 
acommunity hospital experience. Surg Endosc 14: 484-487

36.	 Karamanakos SN, Sdralis E, Panagiotopoulos S, Kehagias I (2010) 
Laparoscopy in the emergency setting: a retrospective review of 540 
patients with acute abdominal pain. Surg Laparosc EndoscPercutan 
Tech 20: 119-124

37.	 Agresta F, Arezzo A, Allaix ME, Arolfo S, Anania G (2016) Current 
status of laparoscopic colorectal surgery in the emergency setting. 
Updates Surg 68: 47-52

38.	 Sharma S, Singh S, Makkar N, Kumar A, Sandhu MS (2016) 
Assessment of severity of peri-tonitis using Mannheim Peritonitis 
Index. Niger J Surg 22: 118-122

39.	 Siow SL, Mahendran HA,Wong CM, Hardin M, Luk TL (2018) 
Laparoscopic versus open repair of perforated peptic ulcer: Improving 
outcomes utilizing a standardized technique. Asian J Surg 41: 136-142

40.	 Jain S, Jain M, Jain R (2015) Validation of Mannheim peritonitis index 
in a tertiary care center in Rajasthan. Internat Journal of Medical 
Science and Public Health. 4: 664-668

41.	 Batra P, Gupta D, Batra R, Kothari R, Deshmukh PR (2013) Mannheim 
peritonitis index as an evaluative tool in predicting mortality in patients 
of perforation peritonitis. CIB Tech Journal of Surgery. 2: 30-36

42.	 Bohnen J, Boulanger M, Meakins JL, Mclean APH (1983) Prognosis in 
generalized peritonitis: relation to cause and risk factors. Archives of 
Surgery. 118: 285-290

43.	 Giessling U, Petersen S, Freitag Z, Decker GAG (2002) Surgical 
management of severe peritonitis. Zentralbl Chir 127: 594-597

44.	 Schein M, Saadia R, Freinkel Z, Decker GAG (1983) Aggressive 
treatment of severe diffuse peritonitis from intestinal origin. World 
Journal of Surgery. 7: 762-766

45.	 Farthmann E.H, Schoffel U (1990) Principles and limitations of 
operative management of intra-abdominal infections. World Journal of 
Surgery. 14: 210-217

https://pubmed.ncbi.nlm.nih.gov/10858477/
https://pubmed.ncbi.nlm.nih.gov/10858477/
https://pubmed.ncbi.nlm.nih.gov/20393340/
https://pubmed.ncbi.nlm.nih.gov/20393340/
https://pubmed.ncbi.nlm.nih.gov/20393340/
https://pubmed.ncbi.nlm.nih.gov/20393340/
https://pubmed.ncbi.nlm.nih.gov/27040274/
https://pubmed.ncbi.nlm.nih.gov/27040274/
https://pubmed.ncbi.nlm.nih.gov/27040274/
https://pubmed.ncbi.nlm.nih.gov/27843277/
https://pubmed.ncbi.nlm.nih.gov/27843277/
https://pubmed.ncbi.nlm.nih.gov/27843277/
https://pubmed.ncbi.nlm.nih.gov/27955872/
https://pubmed.ncbi.nlm.nih.gov/27955872/
https://pubmed.ncbi.nlm.nih.gov/27955872/
http://journalsarchive.com/FILES/IJMSPH/16. Validation of Mannheim.pdf
http://journalsarchive.com/FILES/IJMSPH/16. Validation of Mannheim.pdf
http://journalsarchive.com/FILES/IJMSPH/16. Validation of Mannheim.pdf
https://www.cibtech.org/J-Surgery/PUBLICATIONS/2013/Vol_2_No_3/CJS-06-007- KOTHARI- MANNHEIM- PERITONITIS.pdf
https://www.cibtech.org/J-Surgery/PUBLICATIONS/2013/Vol_2_No_3/CJS-06-007- KOTHARI- MANNHEIM- PERITONITIS.pdf
https://www.cibtech.org/J-Surgery/PUBLICATIONS/2013/Vol_2_No_3/CJS-06-007- KOTHARI- MANNHEIM- PERITONITIS.pdf
https://pubmed.ncbi.nlm.nih.gov/6824428/
https://pubmed.ncbi.nlm.nih.gov/6824428/
https://pubmed.ncbi.nlm.nih.gov/6824428/
https://pubmed.ncbi.nlm.nih.gov/12122587/
https://pubmed.ncbi.nlm.nih.gov/12122587/
https://pubmed.ncbi.nlm.nih.gov/2183484/
https://pubmed.ncbi.nlm.nih.gov/2183484/
https://pubmed.ncbi.nlm.nih.gov/2183484/

