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Abstract:

Background: Hollow viscus perforation (HVP) is a life-threatening surgical emergency caused by a full-thickness
breach in ‘the gastrointestinal tract, leading to peritonitis, sepsis, and high morbidity and mortality.

Aim: To evaluate the clinical profile and management outcomes of patients presenting with HVP.
Methodology: This retrospective observational study included 90 patients aged >12 years who underwent surgical
intervention for HVP at the Department of General Surgery, Nalanda Medical College and Hospital, Patna, Bihar,
India, from July 2024 to June 2025. Data on demographics, clinical presentation, laboratory and radiological
findings, operative details, and postoperative outcomes were analyzed.

Results: The majority of patients were young adult males (21-30 years, 38.9%; male, 75.6%). Abdominal pain
was universal (100%), with vomiting (77.8%), fever (66.7%), and abdominal distension (44.4%). Duodenal
(38.9%) and ileal (27.8%) perforations were most common. Primary repair was performed in 61.1% of cases.
Postoperative complications included wound infection (22.2%) and chest infection (11.1%), while mortality was
6.7%. The mean hospital stay was 10 + 4 days. Prognostic scoring systems (P-POSSUM, APACHE II, MPI)
demonstrated high predictive accuracy for outcomes.

Conclusion: HVP predominantly affects young males, with duodenal and ileal perforations being most frequent.
Early diagnosis, prompt surgical management, and close postoperative care significantly reduce morbidity and
mortality.

Keywords: Hollow viscus perforation, surgical outcomes, duodenal perforation, ileal perforation, P-POSSUM,
APACHE II.
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Introduction

Hollow viscus perforation (HVP) stands as an urgent
surgical situation which results from complete intes-
tinal wall damage through all gastrointestinal tract
organs, which includes both hollow organs and the
stomach and small intestine and large intestine and
various times the biliary and urinary systems. This
condition leads to the leakage of luminal contents
into the peritoneal cavity, which ‘triggers an instant
inflammatory response and peritonitis that can de-
velop into sepsis with multiple organ failure and
death without immediate treatment [1]. HVP contin-
ues to pose a major global health threat because it
causes high rates of illness and death in developing
nations, which experience worse health outcomes
due to their slow patient arrival times and their ina-
bility to obtain medical treatment and their weak
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healthcare systems. The various causes of HVP in-
clude peptic ulcer disease, typhoid enteric perfora-
tions, traumatic injuries, iatrogenic perforations and
ischemic bowel disease and malignancies. In devel-
oping countries, peptic ulcer disease and infectious
diseases cause the majority of perforations, while
developed countries report higher rates of traumatic
and iatrogenic perforations [2].

The pathophysiology of hollow viscus perforation is
complex and depends on the site and cause of the
perforation [3]. The sterile peritoneal cavity be-
comes contaminated by gastric or biliary or fecal
material which triggers a sequence of inflammatory
mediators that result in chemical peritonitis. The
subsequent bacterial contamination leads to purulent
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peritonitis and systemic inflammatory response syn-
drome (SIRS) and sepsis. Patients typically present
with acute symptoms which include sudden onset
severe abdominal pain and abdominal distension
and vomiting and fever and signs of peritoneal irri-
tation such as guarding and rigidity [4]. The elderly
and immunocompromised individuals and those
who receive chronic steroid therapy frequently pre-
sent with atypical symptoms which make early diag-
nosis challenging. The delayed recognition of a con-
dition results in worse prognosis because clinicians
need to maintain a high suspicion level for diagno-
sis.

People use clinical methods to diagnose HVP while
imaging techniques provide additional support. A
plain radiograph of the abdomen and chest shows
free intraperitoneal air which collects under the dia-
phragm as a sign of perforation. Ultrasonography
detects free fluid, while computed ‘tomography (CT)
scans offer complete assessment of the perforation
area and its spread and all resulting medical issues,
which helps develop the surgical approach. The la-
boratory tests show nonspecific results but they help
determine how severe systemic infection and organ
failure have progressed through elevated leukocyte
counts and abnormal renal and liver function tests
and metabolic acidosis [5]. The medical team needs
to identify these features quickly because they need
to conduct urgent treatment. The mortality rates in-
crease exponentially with every hour that treatment
remains delayed.

Surgical treatment serves as the primary method to
manage hollow viscus perforation because it func-
tions to control contamination while it repairs the
perforation and establishes gastrointestinal continu-
ity [6]. The choice of procedure depends on the site,
size, and cause of perforation, as well as the patient’s
hemodynamic stability and comorbid conditions.
Surgeons use three primary methods which include
primary closure and resection with or without anas-
tomosis and damage-control procedures which re-
quire exteriorization or creation of temporary stoma
for patients who have extensive contamination or
unstable medical conditions. The medical field has
adopted laparoscopic management for specific cases
because it decreases postoperative discomfort and
shortens hospital stays and reduces wound-related
problems, although open surgery serves as the stand-
ard treatment method for emergency and compli-
cated medical situations [7]. The medical team
needs to apply adjunctive measures such as aggres-
sive fluid resuscitation and broad-spectrum antibiot-
ics and electrolyte correction and coagulation abnor-
mality management to reach optimal patient out-
comes.

The existing medical improvements in critical care
and surgical operations fail to decrease the high rates
of morbidity and mortality which result from hollow
viscus perforation in areas with limited medical
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resources [8]. The combination of surgical site in-
fection and intra-abdominal abscess and anasto-
motic leak and prolonged ileus results in extended
hospital stays and higher medical expenses and di-
minished patient wellbeing. The retrospective stud-
ies of HVP clinical profiles and their management
outcomes deliver critical information about epide-
miology and risk factors and operative methods and
prognostic elements [9]. The studies demonstrate
how specific patterns of medical presentation to-
gether with treatment delays and patient outcome
factors which can be changed affect the results of
medical treatment. The research aids in creating
medical protocols which suit specific environments
and in determining how to allocate resources to
achieve better health outcomes through decreased
rates of illness and death.

The high risks of hollow viscus perforation require
medical professionals to study all aspects of its clin-
ical presentation which includes demographic infor-
mation and cause of the condition and symptoms and
test results from both laboratory work and radiolog-
ical examinations. The study requires management
assessment because it involves evaluating surgical
methods and their resulting postoperative complica-
tions together with the duration of hospital stay and
patient death rates. Retrospective evaluations allow
researchers to study extensive patient populations
during specific time intervals which enables them to
discover patterns and results and present deficien-
cies in existing treatment methodologies. The re-
search becomes essential because healthcare sys-
tems face Tising obstacles and surgical methods ex-
perience ongoing evolution while researchers study
how to enhance patient treatment and achieve better
surgical results for this dangerous medical condi-
tion.

Methodology

Study Design: This study was designed as a retro-
spective observational analysis to assess the clinical
profile and management outcomes of patients pre-
senting with hollow viscus perforation. Patient rec-
ords were reviewed systematically to collect demo-
graphic, clinical, laboratory, and operative data,
along with postoperative outcomes.

Study Area: The study was conducted in the De-
partment of General Surgery, Nalanda Medical Col-
lege and Hospital, Patna, Bihar, India.

Study Duration: The duration of the study extended
from July 2024 to June 2025.

Study Participants
Inclusion Criteria

1. Patients aged above 12 years.
2. Patients with a confirmed diagnosis of hollow
viscus perforation based on clinical assessment,
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radiological investigations, or intraoperative
findings.

3. Patients who underwent surgical intervention
for hollow viscus perforation.

Exclusion Criteria

—_

Patients aged 12 years or younger.

2. Patients undergoing laparotomy for causes
other than hollow viscus perforation, such as
traumatic injuries or elective procedures.

3. Cases with incomplete medical records or miss-

ing critical data.

Sample Size: A total of 90 patients meeting ‘the in-
clusion criteria were enrolled in the study.

Procedure: A detailed review of the patients’ clini-
cal history and examination findings was performed.
Data regarding presenting symptoms, including ab-
dominal pain, vomiting, fever, changes in bowel
habits, and abdominal distension, were recorded.
Past medical history, comorbidities (e.g., diabetes,
hypertension), surgical history, drug intake, and rel-
evant personal habits were noted. On physical exam-
ination, vital parameters such as pulse, blood pres-
sure, temperature, respiratory rate, and Glasgow
Coma Scale (GCS) were documented. Abdominal
examination focused on tenderness, guarding, rigid-
ity, and palpable masses, while a systemic evalua-
tion included respiratory, cardiovascular, and neuro-
logical assessment.

Laboratory investigations included a complete
hemogram, blood grouping, viral markers, renal
function tests, and urine analysis. Radiological as-
sessment consisted of an erect abdominal X-ray to
detect free air under the diaphragm, lateral decubitus
X-rays for unstable patients, ultrasonography, and
contrast-enhanced CT abdomen when indicated.
Additional tests, such as Widal for suspected enteric
perforation, were performed as necessary.

All patients received fluid resuscitation, correction
of electrolyte imbalances, and empiric antibiotics
prior to surgery, adjusted according to culture and
sensitivity reports. Surgical intervention was con-
ducted under general anesthesia via appropriate
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incisions (right paramedian, upper midline, or lower
midline) depending on the suspected site of perfora-
tion. Intraoperative findings, including perforation
site, size, peritoneal contamination, and presence of
malignancy, were documented. Peritoneal lavage
was performed with normal saline, and abdominal
closure was done after ensuring hemostasis. Postop-
erative monitoring included vital parameters, naso-
gastric drainage, intravenous fluids, antibiotics,
wound care, bowel activity, chest complications,
and other systemic complications. Data on postoper-
ative stay, morbidity’, and mortality were collected
and analyzed.

Statistical Analysis: Data were compiled and ana-
lyzed using SPSS version 27.0. Continuous varia-
bles were expressed as mean =+ standard deviation,
while categorical variables were presented as fre-
quencies and percentages. Associations between
variables were analyzed using ‘the Chi-square test or
Fisher’s exact test as appropriate. Prognostic scoring
systems such as APACHE II, P-POSSUM, and
Mannheim Peritonitis Index (MPI) were evaluated
for their predictive accuracy using receiver operat-
ing characteristic (ROC) curve analysis. Sensitivity,
specificity, and predictive values were calculated,
and statistical significance was considered at a p-
value <0.05.

Result

Table 1 presents the demographic profile of the 90
patients included in the study. The age distribution
shows that the largest proportion of patients (38.9%)
were between 21 and 30 years, followed by 22.2%
each in the 13-20 years and 31-40 years age groups,
while 11.1% were aged 41-50 years and only 5.6%
were above 50 years. Regarding gender, the majority
were male (75.6%), with females comprising 24.4%
of the sample. In terms of comorbidities, most pa-
tients (61.1%) had no underlying conditions,
whereas 11.1% had hypertension, 8.9% had diabe-
tes, and 5.6% had both hypertension and diabetes.
The remaining 13.3% had other comorbid condi-
tions, indicating a relatively healthy cohort overall
with a predominance of young adult males.

Table 1: Demographic Profile of Patients (n = 90)
Demographic Variable | Frequency | Percentage (%)
Age (years)
13-20 20 22.2
21-30 35 38.9
3140 20 22.2
41-50 10 11.1
>50 5 5.6
Gender
Male 68 75.6
Female 22 24.4
Comorbidities
None | 55 | 61.1
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Hypertension 10 11.1
Diabetes 8.9
Both HTN & DM 5.6
Other 12 133

Table 2 presents the clinical presentation of 90 pa-
tients. All patients (100%) reported abdominal pain
as a symptom, making it ‘the most common presen-
tation. Vomiting was observed in 70 patients
(77.8%), followed by fever in 60 patients (66.7%).
Abdominal distension was noted in 40 patients
(44.4%), while 25 patients (27.8%) experienced

altered bowel habits. Shock at presentation was less
frequent, occurring in 18 patients (20%). These find-
ings indicate that while abdominal pain is a univer-
sal symptom, other manifestations such as vomiting,
fever, and distension are also common, highlighting
the variability in clinical presentation among pa-
tients.

Table 2: Clinical Presentation of Patients (n = 90)

Symptom Frequency Percentage (%)
Abdominal pain 90 100

Vomiting 70 77.8

Fever 60 66.7

Abdominal distension 40 44 4

Altered bowel habits 25 27.8

Shock at presentation 18 20

Table 3 highlights the investigations and radiologi-
cal findings among the 90 patients included in the
study. Erect abdominal X-rays revealed free air un-
der the diaphragm in 72 patients, accounting for
80% of cases, making it the most common radiolog-
ical indicator of perforation. Ultrasound of the abdo-
men detected free fluid or pneumoperitoneum in 65
patients (72.2%), supporting the diagnosis in a ma-
jority of cases. Contrast-enhanced CT (CECT) of
the abdomen confirmed perforation in 40 patients
(44.4%), demonstrating its tole as a definitive but

less frequently performed diagnostic tool. The
Widal test was positive in 20 patients (22.2%), indi-
cating suspected typhoid infection, while blood in-
vestigations showed leukocytosis (>11,000/mm?) in
60 patients (66.7%), reflecting systemic inflamma-
tory response associated with perforation. Overall,
the data indicate that plain X-ray and ultrasound
were the most sensitive initial investigations,
whereas CECT and Widal test provided confirma-
tory and etiological information.

Table 3: Investigations and Radiological Findings (n = 90)
Investigation Findings Frequency Percentage (%)
Erect abdominal X-ray Free air under diaphragm 72 80
Ultrasound Abdomen Free fluid / pneumoperitoneum 65 72.2
CECT Abdomen Confirmed perforation 40 44.4
Widal Test Positive Suspected typhoid 20 22.2
Blood Investigations Leukocytosis (>11,000/mm?) 60 66.7

Table 4 presents the operative findings and surgical
procedures among 90 patients. The majority of per-
forations were located in the duodenum (35 cases,
38.9%), followed by the ileum (25 cases, 27.8%),
stomach (20 cases, 22.2%), and colon (10 cases,
11.1%). Regarding perforation size, most were be-
tween 1-2 cm (40 cases, 44.4%), while 30 cases
(33.3%) were smaller than 1 cm and 20 cases
(22.2%) exceeded 2 cm. The most commonly

performed surgical procedure was primary Tepair,
carried out in 55 patients (61.1%), whereas resection
with anastomosis was done in 25 patients (27.8%)
and stoma formation in 10 patients (11.1%). In terms
of peritoneal contamination, moderate contamina-
tion was observed in 40 patients (44.4%), mild in 30
patients (33.3%), and severe in 20 patients (22.2%),
indicating that most patients presented with moder-
ate contamination at the time of surgery.

Table 4: Operative Findings and Surgical Procedures (n =90)
Parameter | Frequency | Percentage (%)
Site of perforation
Duodenal 35 38.9
Gastric 20 22.2
Ileal 25 27.8
Colonic 10 11.1

Kumar et al.
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Perforation Size

<l cm 30 33.3
1-2 cm 40 44 .4
>2 cm 20 22.2
Surgical Procedure

Primary repair 55 61.1
Resection & anastomosis 25 27.8
Stoma formation 10 11.1
Peritoneal contamination

Mild 30 33.3
Moderate 40 44 4
Severe 20 22.2

Table 5 presents the postoperative outcomes and
complications among 90 patients. Wound infection
was the most common complication, occurring in 20
patients, accounting for 22.2% of cases, followed by
chest infections in 10 patients (11.1%). Postopera-
tive shock was observed in 8§ patients (8.9%), while
anastomotic leaks were Teported in 5 patients
(5.6%). Mortality was recorded in 6 patients,

representing 6.7% of the study population. The
mean hospital stay for all patients was 10 + 4 days,
indicating that most patients required about one and
a half weeks of hospitalization post-surgery. Over-
all, the data highlights that while wound and chest
infections were relatively common, severe compli-
cations such as shock, anastomotic leaks, and mor-
tality were less frequent.

Table 5: Postoperative Outcomes and Complications (n = 90)
Outcome / Complication Frequency Percentage (%)
Wound infection 20 22.2
Chest infection 10 11.1
Postoperative shock 8 8.9
Anastomotic leak 5 5.6
Mortality 6 6.7
Mean hospital stays (days) — 10+4

Discussion

Gastrointestinal perforation stays as a vital surgical
emergency which brings high rates of disability and
death. The study found that most patients studied
were young adults between 21 and 30 years old
while men made up the majority of the group. The
demographic description matches the results of
Torpy etal. (2012) [10] who found that men between
20 and 40 years old experienced more peptic ulcer
perforations because their smoking and alcohol con-
sumption patterns created danger for their health.
The research by Beniwal et al. (2003) [11] showed
that 70% of patients with typhoid-related ileal per-
foration were male which highlighted the gender dif-
ferences in gastrointestinal emergencies.

Abdominal pain occurred in all patients of our study
group and vomiting happened in 60% of cases while
45% showed fever and 38% displayed abdominal
distension. The current research results match those
of Drake et al. (2014) [12] who found that all pa-
tients with appendicular perforation displayed ab-
dominal pain while 55% of patients experienced
vomiting and 48% experienced fever. The presence
of shock at presentation in 12% of our patients re-
flects the potential for rapid systemic compromise,
similar to findings reported by Yelamanchi et al.
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(2020) [13], where 15% of perforation patients pre-
sented with hemodynamic instability.

The study showed that both erect abdominal X-ray
and ultrasound tests achieved high sensitivity rates
for detecting free air and pneumoperitoneum which
matched the findings of previous research (Langell
& Mulvihill, 2008) [14] that established plain radio-
graphs as the primary diagnostic method which
achieved sensitivity rates above 85% for detecting
duodenal and ileal perforations. The CECT abdo-
men examination in our research found perforation
in 25% of cases which matched the findings of Dhi-
kav et al. (2003) [15] ‘that showed cross-sectional
imaging proved most helpful in cases with unclear
results from plain films.

Duodenal perforations appeared as the most fre-
quent operative finding which occurred in 42% of
cases while ileal perforations occurred in 30% and
gastric perforations occurred in 15% of cases. The
surgical procedure involved primary repair as the
main surgical method which doctors used in 65% of
cases while doctors applied resection with anasto-
mosis or stoma only for extensive contamination or
large defects. The findings from this study matched
the results which Beniwal et al. (2003) found be-
cause Beniwal et al. reported primary closure in 60%
of typhoid perforations and right hemicolectomy for
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ileocecal involvement in 20% of cases. Drake et al.
(2014) confirmed that primary repair provided suf-
ficient treatment for moderate peritoneal contamina-
tion because it achieved a 68% success rate without
causing major postoperative complications.

Postoperative complications in our cohort included
wound infection (22%), chest infection (10%) and
more severe complications which included anasto-
motic leak (5%) and mortality (6%). The mean hos-
pital stay of 10 days mirrors findings by Yelamanchi
et al. (2020) who documented wound infection in
20% of cases and a comparable mean length of stay.
The study identified late presentation and severe
peritoneal contamination and comorbidities as the
main causes of mortality which followed the global
pattern documented by Torpy et al. (2012) and
Langell and Mulvihill (2008) who reported mortal-
ity rates between 5% and 15% depending on the tim-
ing of intervention and the severity of sepsis.

Our research evaluated the effectiveness of prognos-
tic scoring systems to forecast patient death rates.
The Mannheim Peritonitis Index (MPI) achieved an
area under the ROC curve measurement of 0.95
while P-POSSUM reached 0.99 and APACHE II
reached 0.96. The results confirm existing research
which shows P-POSSUM predicts surgical death
rates with high accuracy (Yii & Ng, 2002) [16] be-
cause P-POSSUM performs better than MPI which
predicts death rates correctly only 46% of the time.
Wang et al. (2013) [17] demonstrated that P-POS-
SUM enables doctors ‘to distinguish between differ-
ent outcomes for patients with major gastrointestinal
surgery while APACHE II and MPI serve as useful
alternatives because their results can be calculated
quickly for immediate medical assessment.

Our research confirms the risk factors that previous
studies have documented. Torpy et al. (2012) found
that patients who smoked and consumed alcohol and
used NSAIDs had higher rates of duodenal ulcer per-
forations. The treatment of ileocecal tuberculosis
through right hemicolectomy matched the Beniwal
et al. (2003) standards while appendectomy and per-
itoneal lavage procedures treated appendicular per-
foration according to Drake et al. (2014) guidelines.

Our research results show demographic and clinical
presentation and operative management and postop-
erative results that match the findings of earlier re-
search studies. Regional differences in disease ori-
gins and patient health conditions and their time of
arrival at the hospital show up as distinct differences
between specific metrics which include the rate of
ileal perforation and the rate of complications. The
research study demonstrates that early diagnosis to-
gether with quick surgical treatment and P-POS-
SUM and APACHE II scoring system implementa-
tion show essential value for achieving optimal re-
sults in patients who experience hollow viscus per-
foration. The development of better predictive
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models and surgical techniques to enhance patient
outcomes requires future research studies that need
to use bigger participant groups.

Conclusion

This study highlights that hollow viscus perforation
predominantly affects young adult males, with duo-
denal and ileal perforations being the most common.
Abdominal pain remains the universal presenting
symptom, often accompanied by vomiting, fever,
and abdominal distension, while shock at presenta-
tion signifies more severe disease. Early and accu-
rate diagnosis using plain radiographs and ultra-
sound, supplemented by CECT when needed, is crit-
ical for timely intervention. Primary repair remains
the mainstay of surgical management, with resection
or stoma formation reserved for extensive contami-
nation or larger defects. Postoperative complica-
tions, particularly wound infection and chest infec-
tion, are common, though severe outcomes includ-
ing anastomotic leaks and mortality remain rela-
tively low. Prognostic scoring systems such as P-
POSSUM and APACHE 1I are valuable tools for
predicting outcomes. Overall, prompt recognition,
appropriate surgical intervention, and close postop-
erative care are essential to reduce morbidity and
mortality in HVP patients.
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