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ABSTRACT

Background: Gastro-duodenal perforation
is a surgical emergency with high morbidity
and mortality, and peptic ulcer disease—
frequently linked to Helicobacter pylori
infection—is a common underlying cause.
The role of H. pylori and the need for
eradication therapy in perforation cases
remain incompletely defined.

Aim: To determine the prevalence of H.
pylori infection in  gastro-duodenal
perforation and to analyse its association
with clinical variables and outcomes.
Materials and methods: A prospective
observational study was conducted on 70
patients (aged 18—75 years) with gastro-
duodenal perforation undergoing
exploratory laparotomy. Two mucosal
biopsies were taken from the perforation
margin for rapid urease test and Giemsa
staining. Demographic, clinical,
intraoperative and postoperative data were
recorded and analysed using SPSS; the chi-
square test assessed associations (p<0.05
significant).

Results: H. pylori were detected in 45/70

patients (64.3%). Duodenal perforations
predominated (47/70; 67.1%) and showed
significantly higher positivity than gastric
perforations (76.6% vs 39.1%; p=0.002).
NSAID use was marginally associated with
infection (67.5% vs 60.0%; p=0.042). Age,
sex, smoking, alcohol, comorbidities,
symptom profile, WBC count, perforation
size and postoperative outcomes showed no
significant association with H. pylori status.
Overall complications occurred in 42.9%,
mortality in 15.7%, and mean hospital stay
was 9.47 + 3.79 days.

Conclusion: H. pylori is a key etiological
factor in gastro-duodenal perforation,
particularly duodenal, supporting routine
intraoperative testing and eradication
therapy. However, immediate
postoperative outcomes are driven mainly
by surgical timing and patient status rather
than infection status.
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duodenal perforation; Peptic ulcer disease;
Rapid urease test; Duodenal ulcer;
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INTRODUCTION

Gastro-duodenal perforation is a surgical
emergency requiring swift intervention due
to its high morbidity and mortality. It
occurs when a full-thickness defect in the
gastro-duodenal wall allows luminal
contents to leak into the peritoneal cavity,
causing chemical and bacterial peritonitis.
Despite advances in surgical techniques,
antimicrobial therapy and critical care, its
management remains complex. Peptic ulcer
disease (PUD), a common cause of gastro-
duodenal perforation, is often linked to
Helicobacter pylori (H. pylori) infection.
PUD affects 5-10% of the global
population, with regional variations
influenced by socioeconomic  status,
hygiene, healthcare access and H. pylori
prevalence. While its incidence has fallen in
developed countries owing to improved
medical management, it remains significant
in developing nations where H. pylori are
still prevalent. The lifetime risk of PUD is
around 10%, with duodenal ulcers more
common than gastric ulcers. Complications
such as bleeding and perforation pose major
risks, with 2-10% of PUD patients
experiencing perforation, and mortality is
high—particularly in delayed presentations
or patients with comorbidities.

Peptic ulcer perforation results from a
combination of environmental, microbial
and host factors. H. pylori is the most
significant contributor, found in about 78%
of patients with perforated PUD. It causes
chronic gastritis, damages the mucosal
barrier and increases gastric acid secretion,
leading to ulceration and perforation, while
also triggering an acute inflammatory
response that weakens mucosal defences.
Additional risk factors include smoking,
alcohol and NSAID use, all of which impair
mucosal integrity and delay ulcer healing.
Perforation presents with sudden severe
epigastric pain, abdominal rigidity and
signs of peritoneal irritation. Diagnosis is
largely clinical, supported by imaging

(erect abdominal X-ray showing free air;
CT for detailed visualisation) and
laboratory  findings of leucocytosis,
metabolic acidosis and raised inflammatory
markers.  Surgical treatment—usually
primary closure with an omental
(Graham's) patch—is preferred for small
perforations, while larger or recurrent
ulcers may require definitive procedures;
laparoscopic approaches are increasingly
common. Postoperative care includes
proton pump inhibitors, H. pylori
eradication and lifestyle modification to
prevent recurrence.

Despite aggressive management, mortality
ranges from 5-25%, with worse outcomes
in the elderly, those with severe
comorbidities and delayed presentation. H.
pylori eradication is proven to prevent
recurrent ulcers, but its role in preventing
perforation requires further study. Given
the pathogen's high prevalence in
perforation cases, screening and treatment
should be prioritised in at-risk populations,
though growing antibiotic resistance is a
challenge. This study was undertaken to
determine the prevalence of H. pylori
infection in gastro-duodenal perforation
and to analyse the outcome and the need for
eradication therapy.

AIM AND OBJECTIVES

Aim: To determine the prevalence of H.
pylori infection in  gastro-duodenal
perforation and to analyse the outcome and
the need for H. pylori eradication therapy.
Objectives: (1) To study the site of ulcer
and perforation; (2) to identify the
prevalence of H. pylori infection.

MATERIALS AND METHODS

Study design and setting: A prospective
observational study conducted in the
Department  of  General  Surgery,
Government Thiruvarur Medical College
and Hospital (GTMCH), Thiruvarur,
among patients presenting with acute
abdomen and suspected perforation who
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were evaluated and managed surgically.
Study duration: One year, with
consecutive enrolment of eligible patients.
Sample size and sampling: A total of 70
patients diagnosed with gastro-duodenal
perforation and undergoing exploratory
laparotomy were included, selected by
simple random sampling from eligible
admissions.

Inclusion criteria: Patients aged 18-75
years, of both sexes, diagnosed with gastro-
duodenal perforation and undergoing
exploratory laparotomy.

Exclusion criteria:

Age less than 18 or more than 75 years
Malignant perforation

Traumatic perforation

Perforations at sites other than the gastro-
duodenal region

Study procedure: All patients underwent
thorough clinical evaluation, imaging and

preoperative stabilisation, followed by
exploratory laparotomy under general
anaesthesia. The perforation site was

identified and repaired, usually with a
Graham's omental patch. Two mucosal
biopsies were collected from the margin of
the perforation: the first was placed in a
preformed detection kit for the rapid urease
test (RUT), which indicates urease-
producing bacteria by a colour change; the
second was fixed in 10% formalin and sent
for Giemsa staining to allow histological
identification of H. pylori.

Study parameters: Demographic details
(age, sex, smoking, alcohol and NSAID
use); clinical presentation (symptoms,
duration of illness); surgical findings (site
and size of perforation, contamination); H.
pylori status by RUT and Giemsa staining;
and postoperative outcomes
(complications, hospital stay, mortality).

Statistical analysis: Data were entered in
Microsoft Excel and analysed using SPSS.
Categorical variables (gender, smoking,
alcohol, NSAID use, H. pylori positivity)
were expressed as percentages, and
continuous variables (age, perforation size,
hospital stay) as mean =+ standard deviation.
The chi-square test assessed the association
between perforation and H. pylori
infection; a p-value <0.05 was considered
statistically significant. The study was
approved by the Institutional Ethics
Committee of GTMCH, and informed
consent was obtained from all participants.

RESULTS

Among the 70 patients, age ranged from 25
to 75 years (mean 51.26 + 13.96), with a
mid-adult predominance. The cohort was
balanced by sex (37 males, 52.9%; 33
females, 47.1%). Smoking, alcohol and
NSAID use were each present in 40/70
patients (57.1%). Comorbidities were
common, most frequently diabetes mellitus
alone (28.6%) and hypertension alone
(20.0%), while 27.1% had none.

TABLE 1: BASELINE DEMOGRAPHIC AND CLINICAL CHARACTERISTICS

(N=70).
Characteristic | Category n (%)
Age (years) Mean+SD | 51.26 +£13.96
Sex Male 37 (52.9)
Female 33 (47.1)
Smoking Yes 40 (57.1)
Alcohol use Yes 40 (57.1)
NSAID use Yes 40 (57.1)
Comorbidity DM alone 20 (28.6)
HTN alone 14 (20.0)
HTN+DM | 6(8.6)
HTN+IHD |5(7.1)
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IHD alone 6 (8.6)

None

19 (27.1)

Duodenal perforations dominated (47/70;
67.1%) over gastric (23/70; 32.9%). Rapid
urease test with Giemsa staining detected
H. pylori in 45/70 patients (64.3%). All 70
biopsies underwent dual testing. All H.
pylori—positive patients received surgery
plus eradication therapy, while all negative

patients had surgery alone. Postoperative
complications occurred in 30/70 (42.9%),
mortality in 11/70 (15.7%), and 29/70
(41.4%) recovered uneventfully. Mean
postoperative stay was 9.47 + 3.79 days and
mean symptom duration before
presentation was 27.90 + 13.20 hours

TABLE 2: PERFORATION, INFECTION AND OUTCOME PROFILE (N=70).

Parameter Category n (%)
Site of perforation | Duodenal 47 (67.1)
Gastric 23 (32.9)
H. pylori status Positive 45 (64.3)
Negative 25 (35.7)
Treatment Surgery + eradication | 45 (64.3)
Surgery only 25 (35.7)
Outcome Complications 30 (42.9)
Recovered 29 (41.4)
Mortality 11 (15.7)

Association of H. pylori status with
clinical variables. On bivariate analysis,
only the site of perforation and NSAID use
were significantly associated with H. pylori
positivity. H. pylori was found in 76.6% of
duodenal versus 39.1% of gastric

perforations (p=0.002), and in 67.5% of
NSAID users versus 60.0% of non-users
(p=0.042). Age, sex, smoking, alcohol,
comorbidities, symptom complex,
symptom duration and length of hospital
stay showed no significant association

TABLE 3: ASSOCIATION OF H. PYLORI STATUS WITH CLINICAL VARIABLES.

Variable H. pylori positivity (%) | P value
Age across decades 44.4-80.0 0.370
Sex (female vs male) 66.7 vs 62.2 0.695
Smoking (yes vs no) 62.5 vs 66.7 0.719
Alcohol (yes vs no) 65.0 vs 63.3 0.885
NSAID use (yes vs no) 67.5 vs 60.0 0.042
Comorbidities 42.9-80.0 0.496
Symptom complex 40.0-66.7 0.431
Symptom duration 55.6-73.3 0.632
Site (duodenal vs gastric) 76.6 vs 39.1 0.002
Postoperative stay 60.7-100 0.859
Outcome (complications, +ve vs —ve) | 46.7 vs 36.0 0.659

Continuous variables by H. pylori status.
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p=0.940), perforation size (1.06 vs 0.85 cm;
p=0.255), symptom duration (28.4 vs 27.1
h; p=0.701) and postoperative stay (9.56 vs
9.32 days; p=0.805) did not differ
significantly between H. pylori—positive
and —negative groups, indicating that acute
inflammatory markers, defect severity and
recovery time are independent of infection
status.

DISCUSSION

This prospective study investigated the
prevalence and clinical implications of H.
pylori infection in 70 patients with gastro-
duodenal perforation, using uniform
intraoperative rapid urease testing and
Giemsa staining. The overall prevalence of
64.3%—rising to 76.6% in duodenal
perforations—underscores the bacterium's
central etiological role and supports
standardised perioperative testing and
eradication to reduce recurrence risk.
Importantly, H. pylori status did not impair
short-term outcomes such as complication
rates or hospital stay, attesting to the safe
inclusion of eradication regimens without
impairing recovery.

The mean age (51.26 + 13.96 years) reflects
a mid-adult predominance. This is younger
than some series and older than others:
Reinbach et al. reported a mean of 42 years
with 47% positivity and no age association,
whereas Sebastian et al. found a mean of
48.5 years with 82.8% positivity, and Alam
et al. (2023) described first-time duodenal
perforations at a mean of 52.3 years. In our
cohort, positivity by age bracket ranged
from 44.4% to 80.0% (p=0.370), indicating
no significant variation across decades.
Perforation is thus most common in mid-
adulthood but can occur at any adult age,
and age alone should not influence the
decision to test or treat.

The near gender parity (52.9% male)
contrasts with the classical male
predominance in PUD, but our balanced

distribution and the absence of a sex-based
difference in positivity (66.7% female vs
62.2% male; p=0.695) mirror the findings
of Gisbert et al. and Reinbach et al.
Similarly, smoking (62.5% vs 66.7%:;
p=0.719) and alcohol use (65.0% vs 63.3%;
p=0.885) showed no significant association
with infection, consistent with Dogra et al.
and others. While these lifestyle factors are
relevant to ulcer formation, they do not
appear to predict bacterial colonisation in
the perforation setting.

NSAID use showed a marginally
significant association with H. pylori
positivity (67.5% vs 60.0%; p=0.042),
suggesting a  possible  synergistic
ulcerogenic effect when NSAID-induced
mucosal injury coexists with infection.
Gisbert et al. similarly identified NSAID
exposure as a primary perforation risk
factor, with H. pylori prevalence rising
when NSAID wusers were excluded.
Mechanistically, NSAIDs impair
prostaglandin synthesis and disrupt the
mucosal barrier, potentiating colonisation.
Given the marginal p-value, larger studies
are warranted, but the finding reinforces the
need for gastroprotection and H. pylori
testing in patients requiring NSAID
therapy.

The strongest association was with
perforation site: H. pylori was found in
76.6% of duodenal versus 39.1% of gastric
perforations (p=0.002). This aligns with the
bacterium's predilection for the duodenal
bulb, as reported by Tokunaga et al. and
Dogra et al., and motivates targeted testing
and eradication specifically in duodenal
perforation cases. By contrast,
comorbidities, = symptom  complexes,
symptom duration, WBC count and
perforation size were all independent of
infection status, indicating that the acuity
and severity of presentation are driven
primarily by peritoneal contamination and
host inflammatory response rather than H.
pylori alone.
Postoperative

complications  (42.9%),
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mortality (15.7%) and mean hospital stay
(9.47 £ 3.79 days) were comparable to other
series (e.g. Dogra et al.: 40% morbidity,
12% mortality; Tokunaga et al.: 14%
mortality) and did not differ significantly
by H. pylori status. Our dual intraoperative
biopsy approach avoids false negatives
from preoperative acid suppression and
provides  immediate  guidance  for
eradication therapy. Collectively, these
findings indicate that prompt surgical
intervention and standardised perioperative
care drive short-term outcomes regardless
of infection, while long-term management
should focus on eradication to prevent
recurrence.

STRENGTHS AND LIMITATIONS
The study's strengths lie in its prospective
design, consecutive enrolment of 70 cases
with minimal selection bias, and high
diagnostic consistency through uniform
perioperative testing across a broad age
range and near-equal sex distribution. As a
single-centre study, generalisability may be
limited, and the sample—while adequate
for  descriptive  analysis—may  be
underpowered to detect subtle interactions.
Long-term follow-up was not performed;
future studies incorporating molecular
diagnostics, strain and resistance profiling,
randomised comparison of eradication
regimens, and health-economic evaluation
of universal testing would further refine
management.

CONCLUSION

This analysis of 70 consecutive gastro-
duodenal perforation cases identifies H.
pylori as a key etiological factor, with an
overall prevalence of 64.3% and
significantly higher positivity in duodenal
perforations (76.6%). Once perforation
occurs, however, patient demographics,
lifestyle  factors, comorbidities and
postoperative  recovery are largely
independent of bacterial status. Duodenal
site (p=0.002) and NSAID use (p=0.042)
were the only variables significantly

associated with infection, highlighting
priorities for intervention: routine testing in
duodenal perforations and gastroprotection
for NSAID users. Intraoperative biopsy
with rapid urease testing enables timely
identification and eradication without
delaying surgery or recovery. A dual
approach of prompt surgical repair and
systematic H. pylori eradication is
recommended to prevent recurrence and
reduce the long-term burden of peptic ulcer
complications.

REFERENCES

Irvin TT. Mortality and perforated peptic
ulcer: a case for risk stratification in elderly
patients. Br J Surg. 1989;76:215-8.

Zittel TT, Jehle EC, Becker HD. Surgical
management of peptic ulcer disease
today—indication, technique and outcome.
Langenbecks Arch Surg. 2000;385:34-96.
Janik J, Chwirot P. Perforated peptic
ulcer—time trends and patterns over 20
years. Med Sci Monit. 2000;6:369-72.
Gisbert JP, Pajares JM. Helicobacter pylori
infection and perforated peptic ulcer:
prevalence of the infection and role of
antimicrobial  treatment. = Helicobacter.
2003;8:159-67.

Garcia Rodriguez LA, Barreales Tolosa L.
Risk of upper gastrointestinal perforations
among users of traditional NSAIDs and
coxibs in the general population.
Gastroenterology. 2007;132:498-506.
Bertleff MJ, Lange JF. Perforated peptic
ulcer disease: a review of history and
treatment. Dig Surg. 2010;27:161-9.

Lau JY, Sung J, Hill C, Henderson C,
Howden CW, Metz DC. Systematic review
of the epidemiology of complicated peptic
ulcer disease: incidence, recurrence, risk
factors and  mortality.  Digestion.
2011;84:102-13.

Thorsen K, Glomsaker TB, von Meer A,
Sereide K, Sereide JA. Trends in diagnosis

5459| International Journal of Pharmacy Research & Technology | Jan -June 2026| Vol 16| Issue 1



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Dr K. Nithya et al / Prevalence of Helicobacter pylori Infection in Gastro-Duodenal Perforation and Its
Clinical Implications: A Prospective Observational Study

and surgical management of patients with
perforated peptic ulcer. J Gastrointest Surg.
2011;15:1329-35.

Leeman MF, Skouras C, Paterson-Brown S.
The management of perforated gastric
ulcers. Int J Surg. 2013;11:32244.
Rickard J. Surgery for peptic ulcer disease
in sub-Saharan Africa: systematic review of
published data. J Gastrointest Surg.
2016;20:840-50.

Sachdeva AK, Zaren HA, Sigel B. Surgical
treatment of peptic ulcer disease. Med Clin
North Am. 1991;75(4):999-1012.

Huang JQ, Sridhar S, Hunt RH. Role of
Helicobacter pylori infection and non-
steroidal anti-inflammatory drugs in peptic-
ulcer disease: a meta-analysis. Lancet.
2002;359(9300):14-22.

Snowden FM. Emerging and reemerging
diseases: a historical perspective. Immunol
Rev. 2008;225(1):9-26.

ASGE Standards of Practice Committee.
The role of endoscopy in the management
of patients with peptic ulcer disease.
Gastrointest Endosc. 2010;71(4):663-8.
Lanas A, Carrera-Lasfuentes P, Arguedas
Y, et al. Risk of upper and lower
gastrointestinal bleeding in patients taking
nonsteroidal  anti-inflammatory  drugs,
antiplatelet agents, or anticoagulants. Clin
Gastroenterol Hepatol. 2015;13(5):906—
12.e2.

Reinbach DH, Cruickshank G, McColl KE.
Acute perforated duodenal ulcer is not
associated with  Helicobacter  pylori
infection. Gut. 1993;34:1344-7.

Sebastian M, Prem Chandran VP, Elashaal
YIM, Sim AJW. Helicobacter pylori
infection in perforated peptic ulcer disease.
BrJ Surg. 1995;82(3):360-2.

Tokunaga Y, Hata K, Ryo J, Kitaoka A,
Tokuka A, Ohsumi K. Density of
Helicobacter pylori infection in patients
with peptic ulcer perforation. ] Am Coll
Surg. 1998;186(6):659—-63.

Gisbert JP, Legido J, Garcia-Sanz I, Pajares
JM. Helicobacter pylori and perforated
peptic ulcer: prevalence of the infection and

20.

21.

22.

23.

24.

25.

role of non-steroidal anti-inflammatory
drugs. Dig Liver Dis. 2004;36(2):116-20.
Dogra B, Panchabhai S, Rejinthal S, Kalyan
S, Priyadarshi S, Kandari A. Helicobacter
pylori in gastroduodenal perforation. Med J
DY Patil Univ. 2014;7(2):170-2.

Alam M, Tahir R, Ahmad S, Amin S,
Zareen A, Khan AG. Frequency of
Helicobacter pylori among patients
presenting with duodenal perforation. Pak J
Med Health Sci. 2023;17(03):142.
Carvalho D, et al. Peptic ulcer disease in
patients with advanced chronic liver
disease: prevalence, predictors and
complications. (Cited in discussion.)

Arfi S, Sharma P, Kumar M, Mehra S, Das
K, Das R, Setya A. Antibiotic susceptibility
pattern of Helicobacter pylori against eight
antibiotics: a study from North India.
Helicobacter. 2024;29(3):e13093.
Malfertheiner P, Megraud F, O'Morain CA,
et al. Management of Helicobacter pylori
infection—the  Maastricht  V/Florence
Consensus Report. Gut. 2017;66(1):6-30.
Ng EK, Lam YH, Sung JJ, et al. Eradication
of Helicobacter pylori prevents recurrence
of ulcer after simple closure of duodenal
ulcer perforation: randomized controlled
trial. Ann Surg. 2000;231:153-8.

5460| International Journal of Pharmacy Research & Technology | Jan -June 2026| Vol 16| Issue 1



