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ABSTRACT

Background: Emergency laparotomy is a life-saving surgical procedure performed for various acute abdominal conditions.
Despite its necessity, it is associated with significant morbidity and mortality, especially in resource-limited settings.
Identifying key predictors of adverse outcomes is crucial for improving perioperative management and patient survival.
This study aims to analyze the predictors of mortality and morbidity in patients undergoing emergency laparotomy at Patna
Medical College & Hospital (PMCH).

Methods: A retrospective cross-sectional study was conducted on 100 patients who underwent emergency laparotomy at
PMCH between June 2022 and May 2024. Data were collected from hospital records, including patient demographics,
indications for surgery, preoperative risk factors, intraoperative findings, and postoperative outcomes. Descriptive statistics
summarized baseline characteristics, while bivariate and multivariate analyses identified significant predictors of mortality
and morbidity.

Results: The study observed an 18% mortality rate and a 45% morbidity rate. Common indications for emergency
laparotomy included hollow viscus perforation (40%), intestinal obstruction (30%), and intra-abdominal infections (15%).
Significant predictors of mortality included advanced age (p<0.01), presence of sepsis (p<0.01), delayed surgery beyond
24 hours (p=0.02), and ICU admission (p<0.001). Morbidity was significantly associated with intraoperative
contamination, presence of comorbidities, and surgical site infections. Logistic regression confirmed sepsis, delayed
surgery, and ICU admission as independent predictors of poor outcomes.

Conclusion: Emergency laparotomy carries a high risk of mortality and morbidity, with sepsis, delayed intervention, and
ICU admission being key determinants of adverse outcomes. Early identification of high-risk patients, timely surgical
intervention, and improved perioperative management are essential strategies to enhance patient survival and recovery.
Future research should focus on developing predictive models and optimizing perioperative care in resource-constrained
settings.

Keywords: Emergency laparotomy, morbidity, mortality, predictors, sepsis, ICU admission, surgical outcomes,
retrospective study.

INTRODUCTION improve surgical outcomes, perioperative treatment, and
outcomes [4].

Emergency laparotomy death rates ranged from
15% to 30% worldwide and varied widely across hospital
settings [5]. This wvariability is due to perioperative
treatment regimens, surgical experience, hospital
infrastructure, disease severity, and patient demography.
Late hospital presentation, insufficient critical care
facilities, and restricted medical aid also contribute to poor
surgical outcomes in low-resource settings [6].
Understanding these components in tertiary care settings is
critical in India, where many people use public hospitals
for emergency care [7]. Age, delayed surgical intervention,
sepsis, preexisting comorbidities (such as diabetes or
hypertension), malnutrition, and  intraoperative
complications (such as excessive blood loss or

In life-threatening abdominal emergencies, an emergency
laparotomy can be performed. It is recommended for
constipation, perforation, ischaemia, trauma, and intra-
abdominal infections [1]. Emergency laparotomies are
performed on critically ill patients with unstable vitals,
unlike elective laparotomies, which allow preoperative
examination and optimisation. Emergency laparotomy's
unpredictability, comorbidities, and systemic worsening
increase mortality and morbidity [2]. Even with advances
in surgical procedures, anaesthesia, and postoperative care,
emergency laparotomies remain a clinical study issue due
to their high perioperative risks [3]. We must know what
causes death and morbidity in emergency laparotomies to
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contamination) increase the risk of adverse outcomes in
emergency laparotomy patients [8]. For better patient
survival and fewer postoperative issues, examine these
factors in a regional context. This allows focused therapy
development [9].

Patna Medical College & Hospital (PMCH), one
of Bihar's largest tertiary care facilities, treats patients from
all across the state and from all backgrounds. This hospital
is ideal for studying emergency laparotomies due to its
large volume of emergency surgeries. Bihar, like other
Indian states, has healthcare difficulties that impair
surgical results. Due to primary healthcare issues, poor
mobility, lack of awareness, limited money, and extended
wait periods, presentation is delayed [10]. Emergency
laparotomies at PMCH are often needed for life-
threatening infections, sepsis, or advanced-stage illnesses
that may have been addressed earlier. Insufficient
postoperative surveillance, high patient-to-doctor ratios,
and few ICU beds complicate patient treatment. PMCH, a
leading surgical education and research centre, is well-
suited to study and address emergency laparotomy
variables despite these challenges.
Global scoring systems for emergency laparotomies
include the National Emergency Laparotomy Audit
(NELA) risk calculator, the American Society of
Anaesthesiologists (ASA) classification, the Acute
Physiology and Chronic Health Evaluation (APACHE)
score, and the Sequential Organ Failure Assessment
(SOFA) score [11]. These tools improve patient risk
classification and  perioperative  decision-making.
However, research on these scoring systems' usefulness in
low-resource situations like Indian public hospitals is still
underway. Regional research is needed to develop
effective prediction models due to infrastructure
constraints, surgical expertise variation, and patient
demographics [12]. Real-world PMCH data will be used to
identify important determinants of mortality and morbidity
in emergency laparotomy patients to enhance surgical
decision-making, perioperative care, and resource
allocation in similar healthcare settings.

Researching what factors enhance the risk of death and
complications for PMCH emergency laparotomies patients
is the key goal. This study will identify adverse event risk
factors by examining patient demographics, perioperative
characteristics, and postoperative outcomes. The
retrospective cross-sectional study will examine instances
from June 2022 to May 2024. Understanding risk variables
can improve surgical decision-making, patient outcomes,
and patient management. One goal is to determine
mortality and morbidity rates. Another is to examine how
demographics and comorbidities affect surgery outcomes.
We will also evaluate preoperative factors like time to
surgery and infections, intraoperative factors that cause
problems, and postoperative outcomes including hospital
stay and ICU admission. Comparing study findings with
current literature and making  context-specific
recommendations can enhance emergency laparotomy
results in low-resource circumstances.

Emergency laparotomy remains one of the most risky
general surgeries for patient survival and resource use. Due

to the complexities of managing critically ill patients
requiring emergency laparotomy, surgical results must be
monitored continuously [13]. We conducted this research
at PMCH to add to the growing body of information on
surgical risk assessment and perioperative care by
evaluating the characteristics that predict unfavourable
outcomes in emergency laparotomy patients. This project
will enhance patient outcomes at PMCH and establish
evidence-based recommendations for emergency surgical
care in Indian tertiary hospitals.

MATERIALS AND METHODS

This study follows a retrospective cross-sectional design,
analyzing the records of patients who underwent
emergency laparotomy at Patna Medical College &
Hospital (PMCH), Patna, Bihar. The study spans two
years, from June 2022 to May 2024, and includes a sample
size of 100 patients who met the inclusion criteria.

Study Design: This is a retrospective cross-sectional
study, meaning that it analyzes past patient data to identify
trends and associations related to emergency laparotomy
outcomes. The study examines the relationship between
patient characteristics, surgical indications, perioperative
factors, and post-surgical outcomes.

Study Setting: The study is conducted at Patna Medical
College & Hospital (PMCH), Patna, Bihar, a tertiary care
institution that provides emergency surgical care to a large
and diverse patient population. PMCH handles a high
volume of emergency laparotomies, making it an ideal
setting for assessing the predictors of mortality and
morbidity in such cases.

Study Duration: The study covers a two-year period,
from June 2022 to May 2024, allowing for a sufficient
number of cases to be analyzed and ensuring a
comprehensive assessment of trends in emergency
laparotomy outcomes.

Sample Size: A total of 100 patients who underwent
emergency laparotomy at PMCH during the study period
are included. These patients are selected based on
predefined inclusion and exclusion criteria to ensure the
study focuses on relevant clinical scenarios.

Data Collection: This study collected data from patient
charts, surgery notes, and discharge summaries.
Demographic factors like age, sex, and co-occurring
diseases like diabetes, high blood pressure, and chronic
renal failure are investigated most. Intestinal blockage,
trauma, mesenteric ischaemia, intra-abdominal infections,
hollow viscus perforation, and other surgical emergencies
may require surgery. Shock, systemic inflammatory
reaction sepsis, and surgical intervention delays are
preoperative risk factors. Observations during the
procedure may include severe bleeding, bowel resection,
organ injury, peritoneal contamination, and pus or faeces.
Postoperative outcomes include critical care unit
admission, death while inpatient, wound dehiscence,
anastomotic leaks, surgical site infections, multi-organ
dysfunction syndrome (MODS), and reoperation. These
variables help assess emergency laparotomy patients'
mortality and sequelae.
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Statistical Analysis: We analyse emergency laparotomy
data using statistical software to determine what factors
raise the chance of mortality or serious illness. Descriptive
statistics uses median, standard deviation (SD), and
frequencies and percentages to summarise continuous
variables like age and time to surgery and categorical
variables like sex, sepsis, and surgical indications.
Bivariate analysis determines the relationship between
individual risk factors and patient outcomes using t-tests
for continuous variables and Chi-square testing for
categorical ones. After accounting for confounders, a
logistic regression model is employed for multivariate
analysis to uncover independent predictors. The odds ratio
(OR) with a 95% CI measures link strength. In resource-
limited settings like PMCH, our comprehensive statistical
method ensures a strong assessment of emergency
laparotomy findings, improving clinical decision-making
and perioperative care.

RESULTS

The study analyzed data from 100 patients who underwent
emergency laparotomy at Patna Medical College &
Hospital between June 2022 and May 2024. The findings
are presented below in tables, followed by interpretations.

Table 1: Demographics of the Study Population

Table 3: Intraoperative and Postoperative

Complications

Complication Frequency | Percentage

(n=100) (%)
Intraoperative 45 45%
Contamination
Excessive Bleeding 20 20%
Bowel Resection | 18 18%
Required
Organ Injuries 10 10%
Postoperative ICU | 35 35%
Admission
Surgical Site Infection | 28 28%
(SSD
Wound Dehiscence 12 12%
Anastomotic Leak 8 8%
Multi-Organ Dysfunction | 10 10%
Syndrome (MODS)
Reoperation Requirement | 7 7%

Intraoperative contamination was observed in 45% of
cases, significantly contributing to postoperative
complications. Surgical site infections were the most
frequent postoperative complication (28%), while ICU
admission was required in 35% of patients. Severe
complications such as MODS (10%) and anastomotic
leaks (8%) were also noted, with 7% of patients requiring
reoperation.

Table 4: Mortality and Morbidity Rates

Variable Frequency | Percentage
(n=100) (%)

Age (Mean + SD) 486+152 | -
years

Sex (Male) 72 72%

Comorbidities

- Diabetes 28 28%

- Hypertension 34 34%

- Chronic Kidney Disease | 12 12%

- No Comorbidities 40 40%

Outcome Frequency | Percentage
(n=100) (%)

Mortality 18 18%

Morbidity 45 45%

No Major Complications | 37 37%

The majority of the study population were male (72%),
with a mean age of approximately 48.6 years. Nearly 60%
of the patients had comorbidities, with hypertension (34%)
and diabetes (28%) being the most prevalent conditions.

The most common indication for emergency
laparotomy was hollow viscus perforation (40%), followed
by intestinal obstruction (25%). Trauma-related
laparotomies accounted for 15% of cases, while intra-
abdominal infections and mesenteric ischemia were less
frequent.

Table 2: Common Indications for Emergency

Laparotomy

Indication Frequency | Percentage

(n=100) (%)
Hollow viscus perforation | 40 40%
Intestinal obstruction 25 25%
Blunt or penetrating | 15 15%
trauma
Intra-abdominal infections | 10 10%
Mesenteric ischemia 5 5%
Other surgical | 5 5%
emergencies

The overall mortality rate was 18%, while morbidity
(presence of significant postoperative complications) was
noted in 45% of patients. Only 37% of patients had an
uneventful postoperative recovery.

DISCUSSION

Interpretation of Key Findings: This study analysed 100
PMCH emergency laparotomies to identify mortality and
morbidity factors. Emergency laparotomies are dangerous,
with 45% morbidity and 18% mortality. The most common
surgical indications were intestinal obstruction (25%), and
hollow viscus perforation (40%). The most common
adverse events were operating room contamination (45%)
and surgical site infections (28%). The study also indicated
that adverse outcomes were predicted with age over 60,
sepsis, surgery delayed more than 12 hours, intraoperative
contamination, and intensive care unit admission. These
findings emphasise the importance of perioperative care
and timely surgery in reducing postoperative
complications and death.
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Table 5: Statistical Analysis of Predictors of Adverse Outcomes

Predictor Variable (Odds Ratio (OR) 95% CI p-value
Age > 60 years 2.1 1.3-35 0.012
Presence of Sepsis 34 2.0-52 <0.001
Delay in Surgery > 12 hrs 2.8 1.7-4.6 0.002
Intraoperative Contamination 3.1 1.9-5.0 <0.001
ICU Admission 4.0 23-6.5 <0.001

Comparison with Existing Literature: Its findings
match those of other emergency laparotomy studies.
Intestinal obstruction and hollow viscus perforation are
major emergency laparotomy causes, studies show.
Hollow viscus perforation was the leading cause of
laparotomy in low-resource settings, according to one
study. High contamination rates caused postoperative
complications, the researchers observed. [14] observed
that surgical site infections, sepsis, and intraoperative
contamination increase mortality. This study's 18%
mortality rate is similar to impoverished nations' 10% to
25% rates, depending on patient characteristics and
hospital resources. Research shows that better
perioperative care, quicker diagnosis, and cutting-edge
surgical technologies lower death rates in high-income
countries to below 10%. One of the study's key findings
was that deferring surgery significantly improved patient
outcomes. Patients with procedures delayed more than 12
hours after admission had a 2.8-fold higher mortality rate.
Prior studies has shown that immediate surgical
intervention improves survival rates. In their meta-
analysis, [15] found that surgery delays over six hours
greatly increase the risk of sepsis, multi-organ failure, and
fatality.

Clinical Implications for Surgeons and Hospitals: The
study's findings will improve surgeons and hospital
administrators' clinical practice. Because surgical delays
increase morbidity and death, hospitals should execute
emergency laparotomies as rapidly as possible according
to standards. Optimising preoperative stabilisation,
increasing operating room availability, and streamlining
triage may help attain this goal. We need strong infection
control since sepsis and intraoperative contamination are
so common. To prevent infections and complications after
surgery, strict aseptic techniques, wound care, and
antibiotic prophylaxis should be required. The study found
that critical care unit admission increased mortality.
Postoperative monitoring should be tighter, especially for
high-risk patients. Hospitals should support intensive care
units to improve postoperative treatment. Before surgery,
stratify risk because elderly and comorbid patients had
lower outcomes. High-risk patients may need fluids to
restore blood pressure, haemodynamic stability, and the
correct antibiotics before surgery. Surgeons should learn to
control intraoperative issues like contamination and
bleeding. Standardising emergency laparotomy procedures
can ensure intraoperative and postoperative consistency.
Limitations of the Study

Data from one hospital may not apply to others due to
patient demographics and resource differences. A multi-
center investigation would yield more data. The study may

be biassed since it employs retrospective medical record
data that may be missing or incorrect. Prospective study
designs provide for better factor control and data accuracy.
Only 100 patients were enrolled, although a larger sample
would have improved statistical power and comprehension
of subgroups including those with rare surgical indications.
This study looked at hospital mortality and morbidity, but
not aftercare or concerns. Future studies should include
follow-up data to properly understand emergency
laparotomies' consequences.

Future Research Recommendations: Multiple hospitals
in urban and rural areas could be used to study emergency
laparotomy results in varied populations. Due to better data
collection and confounding variable accounting,
prospective cohort research yields more reliable results.
After discharge complications, functional outcomes, and
quality of life are significant aspects to examine when
investigating emergency laparotomies' long-term effects.
Because surgical delay is linked to fatality, research should
focus on better triage processes, more accessible
emergency operating rooms, and speedier diagnostic
procedures. Infection control research should focus on
preventing surgical site infections and sepsis before and
after surgery. This examination may include antibiotic
prophylactic ~ regimens or contamination-reducing
surgeries. This study's risk factor discovery could help
doctors design and validate predictive models to better
target perioperative care to high-risk patients.

CONCLUSION

This study sought to identify PMCH emergency
laparotomy mortality and morbidity predictors. Old age,
infection, delayed surgery, intraoperative contamination,
and intensive care unit admission were risk factors for 45%
morbidity and 18% mortality. Intestinal blockage and
hollow viscus perforation were the most common surgical
indications, whereas intraoperative contamination and
surgical site infections were the most common
complications. As these results reveal, early intervention,
proper perioperative treatment, and stringent infection
control improve patient outcomes. The study emphasises
clinical risk assessment and fast decision-making for
emergency laparotomy patients. Hospitals should
prioritise triage system improvement and operating room
expansion to reduce surgical delays. Tightening antibiotic
prophylaxis, aseptic, and postoperative monitoring
measures is also important. Intense surgical care and close
haemodynamic monitoring are needed for high-risk
patients because ICU admission predicts mortality. There
are several ways to improve emergency laparotomies.
First, hospitals should standardise severe patient
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diagnostic and stabilisation methods. Second, surgeons,
anaesthesiologists, and critical care specialists should
collaborate to improve patient care. Third, strengthening

intensive care unit capacity and

infection control

techniques will reduce surgical complications. Finally,
future studies should examine perioperative morbidity
reduction and surgical risk assessment predictive models.
This study concludes by highlighting characteristics
affecting emergency laparotomy results with limited
resources. Hospitals can improve surgical care, mortality,
morbidity, patient survival, and recovery by addressing the
key risk factors.
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