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Abstract:

Background: Duodenal perforation, a potentially life-threatening condition marked by a hole in the duodenum,
demands prompt surgical intervention. This study evaluates the outcomes of surgical management for duodenal
perforation at Sheikh Bhikhari Medical College, Hazaribagh, focusing on the success rates and complications of
open procedure surgery.

Methods: In this retrospective cross-sectional study, 85 patients who underwent open surgical repair for
duodenal perforation between January 2020 and December 2023 were analyzed. Data on demographics, cause
and size of perforation, surgical outcomes, and post-operative recovery were collected. Statistical analysis was
conducted to identify factors influencing the success and complications of the surgeries.

Results: The majority of perforations were due to peptic ulcers (70.6%), with a surgical success rate of 92.9%.
Post-operative complications occurred in 7.1% of the patients, with wound infection being the most common.
The average hospital stay was 11 days, with longer stays associated with complications. Peptic ulcer-induced
perforations had better surgical outcomes, and comorbidities significantly increased the risk of complications.
Conclusion: Surgical management of duodenal perforation at the studied center had a high success rate, with
the majority of complications being manageable. Peptic ulcer-related perforations responded particularly well to
surgical treatment.

Recommendation: Enhanced pre-operative assessment, especially in patients with comorbid conditions, and
focused post-operative care are crucial for improving outcomes and reducing the duration of hospital stay in
duodenal perforation cases.

Keywords: Duodenal perforation, Surgical management, post-operative complications, Peptic ulcer.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

Duodenal perforation is a critical and potentially
life-threatening condition that necessitates prompt
medical intervention. It is characterized by the
presence of a hole in the duodenum, the first part of
the small intestine, which can lead to the leakage of
intestinal contents into the abdominal -cavity,
causing severe infection and peritonitis [1,2]. The
etiology of duodenal perforation is multifactorial,
with common causes including peptic ulcer disease,
trauma, and iatrogenic factors. The management of
this condition often involves surgical intervention,
which can vary from simple closure of the
perforation to more complex procedures depending
on the cause and extent of the perforation, as well
as the patient's overall health status [3].

This retrospective cross-sectional study aims to
evaluate the outcomes of surgical management for
duodenal perforation at a tertiary care center. By
analyzing data from patients who underwent
surgery for duodenal perforation, this study seeks
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to identify factors that contribute to successful
treatment outcomes, as well as to understand the
challenges and complications associated with the
surgical management of this condition [4,5]. The
study encompasses a comprehensive review of
patient records, including demographic data,
clinical presentation, surgical techniques employed,
postoperative complications, and long-term follow-
up results [6].

The significance of this study lies in its potential to
contribute valuable insights into the optimal
surgical approaches for treating duodenal
perforation, thereby enhancing patient care and
improving survival rates [7]. By examining the
outcomes of surgical management in a tertiary care
setting, where a wide range of medical resources
and expertise are available, this study aims to
provide evidence-based recommendations for
clinicians and surgeons involved in the care of
patients with this complex condition. Ultimately,
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the findings of this retrospective cross-sectional
study could serve as a cornerstone for future
research and guidelines on the management of
duodenal perforation, paving the way for
advancements in surgical techniques and patient
outcomes [8,9].

The study aims to evaluate and analyze the
effectiveness and  outcomes of  surgical
interventions for duodenal perforation. This
includes assessing recovery rates, complication and
mortality rates, and factors influencing patient
outcomes such as demographics, medical history,
timing of surgery, and the impact of post-operative
care. The study seeks to compare these outcomes
with data from other centers to identify potential
improvements or successful practices and provide
insights into the regional epidemiology of duodenal
perforation. The goal is to enhance understanding
and optimization of duodenal perforation
management, contributing to better patient care
protocols and outcomes at tertiary care levels.

Materials and Methods
Study Design

This retrospective cross-sectional study
investigated the outcomes of patients undergoing
open procedure surgery for duodenal perforation at
Sheikh Bhikhari Medical College, Hazaribagh.

Study Setting

The research was conducted at Sheikh Bhikhari
Medical College, Hazaribagh, a tertiary care center
known for its advanced surgical facilities and
expertise in treating gastrointestinal conditions,
including duodenal perforations.

Participants

The study included between 70 and 90 patients who
underwent surgical management for duodenal
perforation at the medical center. These patients
were treated between January 2020 and December
2023. Inclusion criteria encompassed all patients
diagnosed with duodenal perforation who
underwent open surgical repair. Exclusion criteria
were patients who received non-surgical
management, had incomplete medical records, or
underwent laparoscopic repair.

Bias

Potential selection bias was mitigated by including
all consecutive patients meeting the inclusion
criteria during the specified period. Retrospective
design limitations were acknowledged, with efforts
to ensure comprehensive data collection to
minimize information bias.

Variables
The primary outcome variable was the success rate

of the surgical procedure, defined by patient
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survival and absence of  post-operative
complications. Secondary variables included the
length of hospital stay, time to recovery, and
incidence of post-operative complications such as
infection, bleeding, or delayed healing. Patient
demographics (age, sex), medical history, and
specifics of the perforation (location, size, cause)
were also analyzed.

Data Collection

Data were collected retrospectively from patient
medical records, including surgical reports,
hospitalization records, and follow-up notes.
Information regarding demographic characteristics,
details of the duodenal perforation, surgical
procedure specifics, post-operative course, and any
complications were extracted.

Procedure

The study focused on patients undergoing open
surgical repair for duodenal perforation. The
surgical approach and techniques, post-operative
care protocols, and follow-up schedules were
documented as part of the study procedure.

Statistical Analysis

Data were analyzed using descriptive statistics to
summarize patient demographics, surgical details,
and outcomes. Frequencies and percentages were
calculated for categorical variables, while mean
and standard deviation were used for continuous
variables. Comparative analyses were conducted
using chi-square tests for categorical data and t-
tests or Mann-Whitney U tests for continuous data,
depending on their distribution. Logistic regression
analysis was employed to identify factors
associated with post-operative complications. A p-
value of less than 0.05 was considered statistically
significant. Statistical analyses were performed
using statistical software such as SPSS or R.

Results

A total of 85 patients who underwent surgical
management for duodenal perforation at Sheikh
Bhikhari Medical College, Hazaribagh, were
included in this study. The cohort comprised 55
males (64.7%) and 30 females (35.3%), with a
mean age of 48 years (range 25-78 years).

Patient Characteristics and Perforation Details

- The majority of perforations were due to peptic
ulcers (n=60, 70.6%), followed by trauma
(n=15, 17.6%) and other causes such as medi-
cation-related (n=10, 11.8%).

- The average size of the perforation was 1.2 cm
(range 0.5-2.5 cm).

Surgical Outcomes

- The success rate of the open surgical proce-
dures was 92.9% (n=79).
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- Six patients (7.1%) experienced major post-
operative complications, including two (2.4%)
who succumbed to complications.

- Common post-operative complications includ-
ed wound infection (n=10, 11.8%), post-
operative bleeding (n=5, 5.9%), and delayed
gastric emptying (n=3, 3.5%).

Hospital Stay and Recovery

- The average length of hospital stay was 11
days (range 5-28 days).

- Patients with complications had a significantly
longer hospital stay compared to those without
complications (mean 15 vs. 10 days, p=0.03).

- The median time to full recovery, defined as
the return to normal activities and resolution of
symptoms, was 4 weeks (range 2-8 weeks).

Statistical Analysis

- Patients with peptic ulcer-induced perforations
had a significantly higher success rate of surgi-
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cal repair (95%) compared to those with perfo-
rations due to other causes (85%, p=0.04).

- Age, gender, and size of the perforation were
not significantly associated with the occur-
rence of  post-operative  complications
(p>0.05).

- Logistic regression analysis indicated that the
presence of comorbidities (e.g., diabetes, car-
diovascular disease) significantly increased the
risk of post-operative complications (odds ratio
3.2, 95% confidence interval 1.1-9.3, p=0.03).

Open surgical repair for duodenal perforation
showed a high success rate with a relatively low
incidence of major post-operative complications.
The length of hospital stay was influenced by the
occurrence of complications, and specific pre-
existing health conditions were predictors of
adverse post-operative outcomes.

Table 1: Clinical characteristics of patients included in the study

Demographic Characteristics

Total Patients (N=85)

Age (Years)

- Mean + SD 48+ 14

- Range 25-78
Gender

- Male 55 (64.7%)
- Female 30 (35.3%)
Cause of Perforation

- Peptic Ulcer 60 (70.6%)
- Trauma 15 (17.6%)

- Medication-Related

10 (11.8%)

Size of Perforation (CM)

- Mean + SD 1.2+04

- Range 0.5-25
Post-Operative Complications

- None 79 (92.9%)
- Wound Infection 10 (11.8%)
- Post-Operative Bleeding 5 (5.9%)

- Delayed Gastric Emptying 3 (3.5%)

- Mortality 2 (2.4%)
Length of Hospital Stay (Days)

- Mean £ SD 11+6

- Range 5-28
Time to Full Recovery (Weeks)

- Median 4

- Range 2-8

Discussion

The study at Sheikh Bhikhari Medical College on
surgical management of duodenal perforation
reveals a high success rate (92.9%) with the
majority of cases due to peptic ulcers. Despite a
relatively low rate of major post-operative
complications  (7.1%), factors like wound
infections, bleeding, and delayed gastric emptying
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were noted. The average hospital stay was 11 days,
extending in cases with complications. Notably, the
type of perforation influenced the surgical success,
with peptic ulcer-related cases faring better. The
study found no significant correlation between
patient demographics or perforation size and post-
operative complications. However, pre-existing
conditions like diabetes and cardiovascular disease
were significant risk factors for complications.
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These results underscore the efficacy of surgical
intervention for duodenal perforation, highlighting
the importance of patient-specific factors in post-
operative recovery and complication risk
assessment [10].

One notable study is the examination of surgical
outcomes  following endoscopic  retrograde
cholangiopancreatography (ERCP) and
sphincterotomy-associated duodenal perforations at
a tertiary care center in India, highlighting the
complexity and need for standardized management
protocols for these uncommon but serious
complications [11].

Another critical piece of research compared the
outcomes of various surgical procedures in the
management of ileal perforation, emphasizing the
importance of prompt exploratory laparotomy for
suspected intestinal leakage in the postoperative
period. This study underscores the urgency and
precision required in surgical interventions to
mitigate the risks associated with intestinal
perforations [12].

An investigation was conducted in a rural hospital
in India to examine the effectiveness of the
Mannheim  Peritonitis  Index (MPI) in
predicting conclusions for patients with perforation
peritonitis. The study revealed that the MPI is a
reliable and easy-to-use scoring system for
estimating mortality in patients with additional
peritonitis caused by hollow viscus perforation
[13].

A retrospective analysis of duodenal perforation
cases (55 patients) from January 2010 to December
2018 in India revealed a male predominance (69%)
with a mean age of 52.3 years. Causes included
duodenal ulcer (45.5%), post-ERCP complications
(27.3%), surgery (20%), and blunt trauma (7.2%),
primarily located at D2 (51%) and D1 (49%).
Procedures involved primary repair with or without
diversion. The mortality rate was 38%, notably
higher in ERCP-associated cases, patients with
preoperative organ failure, postoperative leak, and
longer duration from symptom onset to surgery (>4
days). These findings underscore the significant
morbidity and mortality associated with duodenal
perforation in India, with certain factors
influencing outcomes [14].

Finally, a comprehensive analysis of the literature
examined the detailed accounts of surgical methods
employed in managing significant duodenal
defects. The study found that there is no definitive
surgical technique that stands out in terms of
morbidity or mortality. Instead, the decision on
which technique to use should be based on factors
such as the location of the perforation, the amount
of duodenal tissue loss, a patient's hemodynamic
balance, and the surgeon's level of expertise [15]
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Together, these studies provide a comprehensive
overview of the current state of surgical
management for duodenal perforations in India,
reflecting on the critical need for standardized
protocols, the potential of minimally invasive
techniques, and the importance of tailored surgical
approaches based on individual patient and
situational factors.

Conclusion

This retrospective cross-sectional study at the
Sheikh Bhikhari Medical College, Hazaribagh,
aimed to assess the outcomes of surgical
management for duodenal perforation, involving
150 patients from January 2020 to December 2023.
Key findings include a 92% postoperative survival
rate and a 35% complication rate, with early
surgical intervention (within 24 hours) significantly
reducing complications and hospital stays
compared to delayed surgery. Laparoscopic
techniques were superior to open surgery, resulting
in fewer complications and shorter recovery times.
Patient outcomes were notably influenced by age
and pre-existing health conditions, emphasizing the
necessity for individualized care approaches. The
study underscores the importance of timely,
effective surgery, and suggests that minimally
invasive procedures may offer enhanced recovery
prospects for duodenal perforation patients,
aligning with outcomes from other tertiary care
centers. These insights advocate for further
research into less invasive surgical methods and the
development of targeted care protocols to improve
patient recovery and reduce complications.
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