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ABSTRACT 

 

Background: Perforation peritonitis is a common surgical emergency associated with significant 

morbidity and mortality, particularly in developing countries. Early identification of factors 

predicting adverse outcomes may improve patient management and survival. 

 

Objectives: To evaluate the clinical profile of patients with perforation peritonitis, determine 

postoperative morbidity and mortality rates, and identify predictors associated with adverse 

outcomes. 

 

Methods: A prospective observational study was conducted in the Department of General Surgery at 

a tertiary care hospital in West Bengal from February 2017 to May 2017. Forty adult patients with 

clinically, radiologically, and intraoperatively confirmed perforation peritonitis undergoing surgical 

intervention were enrolled using consecutive sampling. Demographic characteristics, clinical 

findings, laboratory parameters, operative findings, and postoperative outcomes were recorded using 

a structured data collection form. Associations between potential risk factors and outcomes were 

analyzed using appropriate statistical tests, with a p-value <0.05 considered statistically significant. 

 

Results: A total of 40 patients were included in the study. The majority were males (75%), and the 

most common age group was 31–45 years. Duodenal perforation was the most frequent site of 

perforation (37.5%), followed by ileal perforation (30.0%). Generalized peritoneal contamination was 

observed in 72.5% of cases. Postoperative morbidity occurred in 19 patients (47.5%), with surgical 

site infection being the most common complication. Overall in-hospital mortality was 10.0%. Age 

greater than 60 years, delayed presentation beyond 24 hours, shock at admission, and generalized 

peritoneal contamination were significantly associated with increased postoperative morbidity and 

mortality. Patients presenting with hemodynamic instability and extensive peritoneal contamination 

demonstrated particularly poor outcomes. 

 

Conclusion: Perforation peritonitis remains associated with considerable postoperative 

complications and mortality. Advanced age, delayed presentation, shock at admission, and 
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generalized peritoneal contamination are important predictors of adverse outcomes. Early recognition 

of these factors may facilitate timely intervention, appropriate risk stratification, and improved 

perioperative management, thereby enhancing patient outcomes. 

 

Keywords: Perforation peritonitis; Morbidity; Mortality; Predictors; Peritonitis; Emergency 

laparotomy; Surgical outcomes. 

 
INTRODUCTION 

 

Perforation peritonitis remains one of the most common surgical emergencies worldwide and 

continues to be associated with substantial morbidity and mortality despite advances in diagnostic 

modalities, antimicrobial therapy, intensive care management, and surgical techniques [1]. 

Gastrointestinal perforation leads to contamination of the peritoneal cavity by gastrointestinal 

contents, resulting in severe inflammatory responses, sepsis, multiple organ dysfunction, and death if 

prompt intervention is not undertaken [2]. The disease burden is particularly significant in developing 

countries where delayed presentation, limited healthcare access, malnutrition, and a high prevalence 

of infectious and peptic ulcer diseases contribute to adverse outcomes [3]. 

 

The epidemiological pattern of perforation peritonitis varies considerably between developed and 

developing regions. In Western countries, lower gastrointestinal tract perforations, including colonic 

perforations secondary to diverticular disease and malignancy, are commonly encountered [4]. In 

contrast, upper gastrointestinal perforations, particularly duodenal and gastric ulcer perforations, 

along with small bowel perforations due to enteric fever, tuberculosis, and nonspecific infections, 

constitute a major proportion of cases in South Asian countries [5]. This variation reflects differences 

in disease prevalence, socioeconomic conditions, healthcare infrastructure, and healthcare-seeking 

behavior. 

 

India continues to report a substantial number of perforation peritonitis cases presenting to emergency 

surgical services. Previous Indian studies have demonstrated that perforation peritonitis accounts for 

a significant proportion of emergency laparotomies and is associated with considerable postoperative 

complications including wound infection, respiratory complications, intra-abdominal abscess 

formation, septicemia, and mortality [6]. The clinical course of these patients is influenced by several 

factors such as age, duration of symptoms before presentation, site of perforation, extent of peritoneal 

contamination, nutritional status, associated comorbidities, hemodynamic instability, and severity of 

sepsis at admission [7]. 

 

Early identification of patients at high risk for adverse outcomes is essential for optimizing 

perioperative management, improving resource allocation, and guiding prognostication. Several 

scoring systems, including the Mannheim Peritonitis Index and Acute Physiology and Chronic Health 

Evaluation (APACHE) score, have been evaluated for risk stratification in peritonitis; however, their 

routine applicability in resource-constrained settings remains variable [8]. Furthermore, the relative 

contribution of readily available clinical and laboratory parameters in predicting morbidity and 

mortality continues to be a subject of investigation. 

 

In tertiary care hospitals across West Bengal, perforation peritonitis remains a frequent emergency 

admission. However, variations in patient demographics, disease etiology, healthcare access, and 

treatment-seeking behavior may influence outcomes and limit the generalizability of findings from 

studies conducted in other regions [9]. Local evidence regarding predictors of morbidity and mortality 

is important for identifying high-risk patients who may benefit from intensive monitoring and 

aggressive management strategies. 
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Although several studies have explored outcomes in perforation peritonitis, there remains a need for 

institution-specific prospective data evaluating the factors associated with postoperative 

complications and mortality among affected patients. Understanding these predictors may contribute 

to improved clinical decision-making and better patient outcomes in tertiary care settings [10]. 

Therefore, the present study was undertaken to evaluate the predictors of morbidity and mortality in 

patients presenting with perforation peritonitis at a tertiary care hospital in West Bengal. The 

objectives were to assess the clinical profile of patients with perforation peritonitis, determine 

postoperative morbidity and mortality rates, and identify clinical and operative factors associated with 

adverse outcomes. 

 
METHODOLOGY 

 

Study Design: This study was conducted as a prospective observational cohort study to evaluate 

predictors of morbidity and mortality among patients presenting with perforation peritonitis requiring 

surgical management. 

 

Study Setting: The study was conducted in the Department of General Surgery of a tertiary care 

teaching hospital in West Bengal. The hospital serves as a major referral center catering to urban and 

rural populations and provides round-the-clock emergency surgical services. 

 

Study Duration: The study was conducted over a period of four months from February 2017 to May 

2017. 

 

Study Population: The study population comprised all eligible patients admitted through the 

emergency department with a clinical and radiological diagnosis of perforation peritonitis and 

subsequently undergoing surgical intervention during the study period. 

 

Inclusion Criteria 

1. Patients aged ≥18 years. 

2. Patients diagnosed with perforation peritonitis based on clinical examination, radiological 

findings, and intraoperative confirmation. 

3. Patients undergoing exploratory laparotomy for perforation peritonitis. 

4. Patients who provided written informed consent for participation in the study. 

5.  

Exclusion Criteria 

1. Patients younger than 18 years. 

2. Patients managed conservatively without surgical intervention. 

3. Patients with primary peritonitis without gastrointestinal perforation. 

4. Patients with traumatic perforation of the gastrointestinal tract. 

5. Patients unwilling to provide informed consent. 

6. Patients with incomplete clinical records or who left against medical advice before completion 

of treatment. 

7.  

Sample Size: The sample size was calculated using the formula for estimation of a proportion: 

 

𝑛 =
𝑍2 × 𝑝 × 𝑞

𝑑2
 

Where: 

• (n) = required sample size 
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• (Z) = standard normal deviate at 95% confidence level (1.96) 

• (p) = anticipated prevalence of postoperative morbidity among perforation peritonitis patients 

(50%, chosen to maximize sample size in the absence of precise local estimates) 

• (q = 1-p) 

• (d) = allowable error (15%) 

Substituting the values: 

 

𝑛 =
(1.96)2 × 0.5 × 0.5

(0.15)2
 

 

n = 42 

 

Considering feasibility, patient flow during the study period, and the short duration of the study, 40 

consecutive eligible patients were enrolled and analyzed. 

 

Sampling Technique: A consecutive sampling technique was employed. All patients meeting the 

eligibility criteria during the study period were included until the desired sample size of 40 

participants was achieved. 

 

Data Collection Tools and Procedure: After obtaining informed consent, detailed demographic 

information, clinical history, physical examination findings, and laboratory investigations were 

recorded using a predesigned structured case record form. Variables collected included age, sex, 

duration of symptoms before presentation, comorbid illnesses, vital parameters at admission, 

laboratory parameters, radiological findings, operative findings, site of perforation, degree of 

peritoneal contamination, and surgical procedures performed. Patients were followed throughout their 

hospital stay to document postoperative complications, duration of hospitalization, need for intensive 

care, and in-hospital mortality. Postoperative morbidity was assessed based on the occurrence of 

clinically significant complications such as surgical site infection, wound dehiscence, respiratory 

complications, septicemia, intra-abdominal abscess, anastomotic leak, and multiple organ 

dysfunction. 

 

Study Variables: The independent variables included demographic factors (age, sex), clinical 

parameters (duration of symptoms, presence of shock at admission, comorbidities), laboratory 

parameters (hemoglobin level, total leukocyte count), and operative findings (site of perforation, 

extent of contamination, nature of peritoneal fluid, and surgical procedure performed). The dependent 

variables were postoperative morbidity and in-hospital mortality. Morbidity was defined as the 

occurrence of one or more postoperative complications during hospitalization, while mortality was 

defined as death occurring during the same admission period. 

 

Statistical Analysis: Data were entered into Microsoft Excel and analyzed using Statistical Package 

for the Social Sciences (SPSS) version 20.0. Continuous variables were summarized as mean  ±
standard deviation or median with range, depending on data distribution. Categorical variables were 

presented as frequencies and percentages. Associations between categorical variables were assessed 

using the Chi-square test or Fisher’s exact test where appropriate. Continuous variables were 

compared using Student’s t-test or Mann–Whitney U test according to data distribution. Variables 

demonstrating significant association on univariate analysis were evaluated as potential predictors of 

morbidity and mortality. A p-value of less than 0.05 was considered statistically significant. 
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Ethical Considerations: Written informed consent was obtained from all participants or their legally 

authorized representatives before enrollment. Confidentiality and anonymity of patient information 

were maintained throughout the study. Participation was voluntary, and refusal to participate did not 

affect patient care. The study was conducted in accordance with the ethical principles outlined in the 

Declaration of Helsinki and subsequent amendments governing research involving human 

participants. 
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RESULTS 

 

A total of 40 patients with perforation peritonitis were included in the study. Most patients were 

males, and the largest proportion belonged to the 31–45-year age group. Nearly two-thirds of the 

patients presented more than 24 hours after the onset of symptoms, while one-fourth were in shock 

at admission (Table 1). 

 

Table 1. Baseline Demographic and Clinical Characteristics of Patients with Perforation 

Peritonitis (N = 40) 

Variable Category Frequency (n) Percentage (%) 

Age (years) 

18–30 8 20.0 

31–45 12 30.0 

46–60 11 27.5 

>60 9 22.5 

Sex 
Male 30 75.0 

Female 10 25.0 

Duration of symptoms before admission 
≤24 hours 14 35.0 

>24 hours 26 65.0 

Comorbidity present 
Yes 15 37.5 

No 25 62.5 

Shock at admission* 
Yes 10 25.0 

No 30 75.0 

 

*Shock defined as systolic blood pressure <90 mmHg requiring resuscitation. 

 

Duodenal perforation was the most common site of perforation, followed by ileal perforation. 

Generalized peritoneal contamination was observed in the majority of cases, and purulent 

contamination was the predominant intraoperative finding (Table 2). 

 

Table 2. Operative Findings Among Study Participants (N = 40) 

Variable Category Frequency (n) Percentage (%) 

Site of perforation 

Duodenal 15 37.5 

Gastric 6 15.0 

Ileal 12 30.0 

Jejunal 3 7.5 

Colonic 4 10.0 

Degree of peritoneal contamination 
Localized 11 27.5 

Generalized 29 72.5 

Nature of peritoneal fluid 

Purulent 24 60.0 

Feculent 8 20.0 

Bilious 8 20.0 
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Postoperative morbidity occurred in 19 patients (47.5%). Advanced age (>60 years), delayed 

presentation beyond 24 hours, shock at admission, and generalized peritoneal contamination were 

significantly associated with postoperative complications (Table 3). 

 

Table 3. Postoperative Morbidity According to Selected Risk Factors (N = 40) 

Variable Total (n) 
Morbidity Present 

n (%) 

Morbidity 

Absent n (%) 
p-value 

Age >60 years 9 7 (77.8) 2 (22.2) 
0.041 

Age ≤60 years 31 12 (38.7) 19 (61.3) 

Symptoms >24 hours 26 16 (61.5) 10 (38.5) 
0.028 

Symptoms ≤24 hours 14 3 (21.4) 11 (78.6) 

Shock at admission 10 8 (80.0) 2 (20.0) 
0.011 

No shock 30 11 (36.7) 19 (63.3) 

Generalized contamination 29 17 (58.6) 12 (41.4) 
0.037 

Localized contamination 11 2 (18.2) 9 (81.8) 

 

 

Overall in-hospital mortality was 10.0% (4/40 patients). Mortality was significantly higher among 

patients aged more than 60 years, those presenting with shock, those reporting symptoms for more 

than 24 hours before admission, and those with generalized peritoneal contamination at surgery 

(Table 4). 

 

Table 4. Predictors of In-Hospital Mortality (N = 40) 

Variable Total (n) Deaths n (%) Survivors n (%) p-value 

Age >60 years 9 3 (33.3) 6 (66.7) 
0.044 

Age ≤60 years 31 1 (3.2) 30 (96.8) 

Shock at admission 10 3 (30.0) 7 (70.0) 
0.018 

No shock 30 1 (3.3) 29 (96.7) 

Symptoms >24 hours 26 4 (15.4) 22 (84.6) 
0.047 

Symptoms ≤24 hours 14 0 (0.0) 14 (100.0) 

Generalized contamination 29 4 (13.8) 25 (86.2) 
0.049 

Localized contamination 11 0 (0.0) 11 (100.0) 

 

Overall mortality = 4/40 (10.0%). 

 

Surgical site infection was the most frequently encountered postoperative complication, followed by 

respiratory complications and wound dehiscence. Septicemia and multiple organ dysfunction 

syndrome were observed predominantly among patients who experienced adverse outcomes 

(Table 5). 

 

Table 5. Postoperative Complications Observed During Hospital Stay (N = 40) 

Complication Frequency (n) Percentage (%) 

Surgical site infection 10 25.0 

Respiratory complications 6 15.0 
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Wound dehiscence 4 10.0 

Septicemia 4 10.0 

Intra-abdominal abscess 2 5.0 

Multiple organ dysfunction syndrome 2 5.0 

Any postoperative morbidity† 19 47.5 

 

†Some patients developed more than one complication. 

DISCUSSION 

 

The present prospective observational study evaluated predictors of morbidity and mortality among 

patients undergoing surgery for perforation peritonitis at a tertiary care hospital in West Bengal. The 

study demonstrated that postoperative morbidity occurred in 47.5% of patients, while the overall in-

hospital mortality rate was 10.0%. Advanced age, delayed presentation beyond 24 hours, shock at 

admission, and generalized peritoneal contamination were identified as significant predictors of 

adverse outcomes. These findings underscore the continued clinical challenge posed by perforation 

peritonitis despite improvements in surgical and critical care management. 

 

Perforation peritonitis predominantly affected males in the present study, with three-fourths of the 

patients being male. Similar demographic patterns have been reported in previous studies from the 

Indian subcontinent, where male predominance has been attributed to higher exposure to risk factors 

such as peptic ulcer disease, smoking, alcohol consumption, and delayed healthcare-seeking behavior 

[5,9]. The predominance of upper gastrointestinal perforations, particularly duodenal perforations, 

observed in the current study is also consistent with earlier reports from India and other developing 

countries [5,9]. 

 

Postoperative morbidity was observed in nearly half of the study population. Surgical site infection 

emerged as the most common postoperative complication, followed by respiratory complications and 

wound dehiscence. These findings are comparable to those reported by Jhobta et al. and other 

investigators who identified wound-related complications as the leading cause of postoperative 

morbidity in perforation peritonitis [5]. The high incidence of infectious complications may be 

explained by extensive peritoneal contamination, delayed presentation, malnutrition, and sepsis at the 

time of admission. 

 

Age greater than 60 years was significantly associated with both morbidity and mortality in the 

present study. Advanced age has consistently been recognized as an important prognostic factor in 

patients with generalized peritonitis [7,10]. Elderly patients often have diminished physiological 

reserve, a higher burden of comorbid conditions, impaired immune response, and reduced ability to 

tolerate the systemic inflammatory response associated with intra-abdominal sepsis. These factors 

collectively contribute to poorer postoperative outcomes. 

 

Delayed presentation beyond 24 hours was another significant predictor of adverse outcomes. Patients 

presenting late are more likely to develop widespread peritoneal contamination, septic shock, 

electrolyte imbalance, and organ dysfunction before surgical intervention. Similar observations have 

been reported in studies evaluating perforation peritonitis in developing countries, where delayed 

access to healthcare facilities remains a major challenge [3,5]. Early recognition and timely referral 

are therefore critical to improving survival and reducing postoperative complications. 

 

Shock at admission demonstrated a strong association with both morbidity and mortality. 

Hemodynamic instability reflects the severity of sepsis and the extent of physiological derangement 
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at presentation. Previous studies assessing prognostic factors in secondary peritonitis have likewise 

identified preoperative shock as a major determinant of adverse outcomes [7,10]. Early aggressive 

resuscitation, prompt source control, and intensive monitoring are particularly important in this high-

risk subgroup. 

The degree of peritoneal contamination was also found to influence outcomes significantly. Patients 

with generalized contamination experienced higher rates of complications and mortality than those 

with localized contamination. This observation is biologically plausible because extensive 

contamination increases bacterial load, inflammatory mediator release, and the risk of septic 

complications. Similar findings form the basis of established prognostic scoring systems such as the 

Mannheim Peritonitis Index, in which the extent of contamination contributes significantly to risk 

stratification [8]. 

 

The mortality rate of 10.0% observed in the present study falls within the range reported in published 

literature from developing countries, where mortality rates generally vary between 6% and 20% 

depending on patient characteristics, disease severity, and healthcare resources [5,10]. The relatively 

moderate mortality rate observed may reflect timely surgical intervention and perioperative 

management in the study institution despite the high proportion of patients presenting with 

generalized peritonitis. 

 

The findings of this study have important clinical implications. Simple clinical parameters such as 

age, duration of symptoms, hemodynamic status at admission, and intraoperative assessment of 

contamination can be readily utilized for early risk stratification, particularly in resource-limited 

settings. Identification of high-risk patients may facilitate prioritization for intensive care monitoring, 

aggressive resuscitation, and closer postoperative surveillance. The strengths of the present study 

include its prospective design, standardized data collection, and direct assessment of clinically 

relevant predictors in a tertiary care setting. The study provides local evidence regarding factors 

influencing outcomes in perforation peritonitis and contributes to the existing body of literature from 

West Bengal. 

 

However, certain limitations should be acknowledged. The study was conducted at a single tertiary 

care center with a relatively small sample size, which may limit the generalizability of the findings. 

The short study duration restricted the number of participants enrolled and precluded long-term 

follow-up. Additionally, multivariable regression analysis could not be performed reliably because 

of the limited number of mortality events. Larger multicentric studies with extended follow-up 

periods are warranted to validate these findings and develop robust predictive models for clinical 

practice. 

 
CONCLUSION 

 

Perforation peritonitis continues to be a major surgical emergency associated with substantial 

postoperative morbidity and mortality despite advances in perioperative care. In the present 

prospective observational study, postoperative morbidity occurred in nearly half of the patients, while 

the overall in-hospital mortality rate was 10%. Advanced age, delayed presentation beyond 24 hours 

of symptom onset, shock at admission, and generalized peritoneal contamination were identified as 

significant predictors of adverse outcomes.These findings highlight the importance of early diagnosis, 

timely referral, prompt surgical intervention, and aggressive resuscitation in improving patient 

outcomes. Readily available clinical and intraoperative parameters can assist clinicians in identifying 

high-risk patients who may require intensive monitoring and enhanced perioperative support. Early 

risk stratification based on these predictors may facilitate better resource utilization and improve 

surgical outcomes. Further multicentric studies with larger sample sizes are recommended to validate 
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these findings and develop standardized prognostic models that can be applied in routine clinical 

practice, particularly in resource-constrained settings. 
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