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Abstract: Perforated peptic ulcer is the second most common complication of peptic ulcer disease, and its management
can be divided into surgical and non-surgical therapy. Surgical therapy can be divided into closure of the ulcer with an
omental patch, and this can be performed either as an open or a laparoscopic method. Surgical resection in the form of
a partial gastrectomy is done for larger ulcers. Non-surgical treatment options include intravenous antibiotics,
endoscopy, and placement of a stent, but these are selected for patients who are not fit for surgery. In this review, we
will investigate the role of laparoscopic surgery in the management of perforated peptic ulcers. We will also look at the
role of non-operative treatment and the role of Helicobacter pylori eradication in the management of perforated peptic
ulcers.
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INTRODUCTION

Perforated peptic ulcer is the second most
common complication of peptic ulcer disease, following
bleeding, and it is associated with a mortality rate of
30%. It is predominantly seen in male patients and is
more common in younger patients in Africa and Asia,
whereas in Western countries, it is more prevalent in
older patients. The risk factors for developing a
perforated peptic ulcer include Helicobacter Pylori
infection, the use of drugs such as aspirin, nonsteroidal
anti-inflammatory drugs (NSAIDs), and blood-thinning
agents like Clopidogrel. The most common site for
perforation is the first part of the duodenum, followed by
the lesser curvature of the stomach (Sgreide et al., 2015;
Svanes, 2000). The diagnosis of a perforated peptic ulcer
is usually made by demonstrating pneumoperitoneum
from an erect chest X-ray, but computerized tomography
is more sensitive in establishing the diagnosis of
perforated peptic ulcer, as well as the presence of
pneumoperitoneum and free fluid. Blood investigations
are non-specific and may demonstrate leukocytosis and
elevated inflammatory markers like C-reactive protein
(Ansari et al., 2019; Chung & Shelat, 2017).

The management of perforated peptic ulcers can
be divided into operative and non-operative methods.
The most common surgical procedure is a laparotomy
and closure of the perforated ulcer with an omental patch,
and it is performed for perforations that are less than
2cm. For larger perforations, a Billroth 1 gastrectomy
may be performed. Laparoscopic closure of a perforated
peptic ulcer is increasingly being performed now due to
its minimally invasive nature and faster postoperative
recovery. Non-operative management is only performed
in patients who have presented early, and a sealed
perforation is demonstrated on imaging, and these
patients are not good surgical candidates(Jordan &
Morrow, 1988; Leeman et al., 2013; Pang et al., 2025;
Stettler et al., 2025; Weledji, 2020).

The World Society of Emergency Surgeons
(WSES), in their guidelines for the management of
perforated peptic ulcers, has recommended that surgery
should be performed as early as possible, and the
laparoscopic closure of the perforated peptic ulcer is
recommended. An open repair is done if the expertise for
laparoscopic repair is not available. The surgical method
should be tailored to the size of the perforation, with
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smaller perforations being closed primarily, and large
perforations may require resection, like a partial
gastrectomy(Tarasconi et al., 2020).The World Society
of Emergency Surgeons (WSES) position paper on the
diagnosis and treatment of perforated peptic ulcer has
recommended the same(Di Saverio et al., 2014).

The management of perforated peptic ulcer has
slowly changed, with laparoscopic closure of perforated
gastric ulcer being the preferred treatment option and
open surgical closure of the perforated gastric ulcer being
reserved for hemodynamically unstable patients. We
have undertaken this review article to investigate the
laparoscopic management of perforated peptic ulcer, the
role of non-operative treatment, and helicobacter pylori
plays in it management. We conducted a literature
review using PUBMED, Cochrane database of clinical
reviews, and Google Scholar, looking for clinical trials,
observational studies, cohort studies, systematic reviews,
and meta-analyses from 1980 to 2025. We used the
following keywords: “perforated peptic ulcer”,”
perforated duodenal ulcer”, “non-operative
management”, “laparoscopic surgery”, “open surgery “,
and “helicobacter pylori”. All articles were in the English
language only. Further articles were obtained by manual
cross-referencing of the literature. Case reports and
studies with fewer than 10 patients, as well as editorials,
were excluded. Adult male and female patients were
included in this study, and pediatric patients were
excluded.

DISCUSSION
Laparoscopic Treatment of Perforated Peptic Ulcer
The laparoscopic repair for a perforated peptic
ulcer involves the use of a 12mm supraumbilical port,
followed by the insertion of 5mm epigastric, right
midclavicular, and left lateral ports. The operative
technique for closure of the perforation does not differ
from the open procedure, and it involves closure of the
perforation with an omental patch. The advantage of the
laparoscopic repair is that peritoneal lavage and washout
can be easily performed, and it is associated with reduced
postoperative pain, nausea, and vomiting(Lunevicius &
Morkevicius, 2005a; Quah et al., 2019; Samuele Vaccari
etal., 2021; Soeratman & Putranto, 2020). Laparoscopic
repair for perforated peptic ulcer was compared with the
open method in a randomized controlled trial that was
conducted by Siu et al., A total of 121 patients were
included in this study, and the laparoscopic repair was
associated with reduced operative time, reduced
postoperative complications, and reduced
pneumonia(Siu et al., 2002). Bertieff et al., conducted a
randomized clinical trial of laparoscopic versus open
repair for perforated peptic ulcer. A total of 101 patients
were included in this study, and the laparoscopic repair
was associated with reduced postoperative analgesia
usage, although the length of hospital stay and
postoperative morbidity were equal between the
groups(Bertleff et al., 2009). A comparative study by
Pelloni et al., also showed the advantages of laparoscopic

repair for perforated peptic ulcer, especially with reduced
postoperative complications(Pelloni et al., 2022).

A systematic review comparing laparoscopic
and open repair for perforated peptic ulcers was
conducted by Lunevicious et al., A total of 15 studies
with 1113 patients were included in this study. The
laparoscopic repair was associated with reduced
postoperative morbidity and mortality, reduced hospital
stay, and analgesic usage(Lunevicius & Morkevicius,
2005b). Antoniou et al., conducted a meta-analysis
comparing laparoscopic versus open repair for perforated
peptic ulcers. A total of 4 studies with 289 patients were
included in this study, and both procedures were
associated with similar morbidity, mortality, and length
of hospital stay(Antoniou et al., 2013).A meta-analysis
of randomized controlled trials comparing laparoscopic
versus open repair for perforated peptic ulcer was
conducted by Tan et al., A total of 5 studies with 549
patients were included in this study, of which 279
underwent laparoscopic repair and 270 underwent open
repair. There were no significant differences in outcome
between the procedures, but the laparoscopic repair was
associated with reduced postoperative pain and reduced
nasogastric tube usage (Tan et al., 2016).

An updated meta-analysis  comparing
laparoscopic versus open repair for perforated peptic
ulcer was conducted by Zhou et al., A total of 29 studies
with 5268 patients were included in this study, with 1890
patients undergoing laparoscopic repair and 3378
undergoing open repair. The laparoscopic repair was
associated with reduced morbidity, mortality, length of
hospital stays, and reduced analgesic usage, but the
duration of surgery was similar between the two
groups(Zhou et al., 2015).A systematic review, meta-
analyses, and trial sequential analysis of randomized
controlled trials comparing laparoscopic and open repair
for perforated peptic ulcer was conducted by Sokhal et
al., A total of 9 studies with 670 patients were included
in this study, and the laparoscopic repair was associated
with reduced mortality, wound infection rate, and length
of hospital stay. There was no difference concerning the
operative time(Sokhal et al., 2025).

A meta-analysis and trial sequential analysis on
laparoscopic suture repair for perforated peptic ulcers
was conducted by Panin et al., A total of 16 studies were
included, and laparoscopic repair was associated with
reduced postoperative pain usage than open repair. There
were no significant differences concerning postoperative
morbidity, mortality, and length of hospital stay between
the groups(Panin et al., 2025).A systematic scoping
review and in-depth evaluation of existing evidence
comparing laparoscopic versus open repair of perforated
peptic ulcer. A total of 9 studies with 880 patients were
included in this study, and laparoscopic repair of
perforated peptic ulcer is a variably defined
intervention(Chalmers et al., 2025). Some of the factors
that can affect the repair of a perforated peptic ulcer
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include advancing age, a high American Society of
Anesthesiologists (ASA) score, longer duration of
symptoms, A high BOEY score, elevated C-reactive

protein (CRP), and a larger diameter ulcer perforation are
associated with poor outcomes(Hut et al., 2017; Kim et
al., 2022; Sharma et al., 2006).

Table |
Study Study Type Year | N=numbers | Laparoscopic repair | Open repair
Mortality (%) Mortality (%)
Siuet al., Randomized controlled trial 2002 121 1% 3%
Bertleff etal., | Randomized Controlled Trial | 2009 109 3.8% 8.16%

Table showing the mortality rate between laparoscopic and open repair for perforated peptic ulcer

Non-Operative Treatment of a Perforated Peptic
Ulcer

Non-operative treatment of a perforated peptic
ulcer involves using intravenous antibiotics and
analgesics while maintaining the patient with
intravenous fluids and monitoring their vital signs.
Confirmation that the perforated peptic ulcer has sealed
is important, as either performing a computerized
tomography or a gastrograffin swallow is necessary.
Non-operative treatment is often indicated for elderly
patients with co-morbidities who are not fit for
surgery(Mouly et al., 2013).Mangtani et al., conducted a
retrospective study on 75 patients who had undergone
non-operative treatment for perforated peptic ulcer, and
80% of them completed this form of therapy. The
complication rate was 5.3% and the mortality rate was
9.3%(Kumar Mangtani & Jain, 2017). Karabulut et al.,
also performed non-operative treatment for perforated
peptic ulcer, and the patients who were chosen were
stable and did not have generalized peritonitis, and this
treatment was successful in all of the cases(Karabulut et
al., 2019).Cao et al., performed a retrospective study on
241 patients with perforated peptic ulcer, of which 107
underwent non-operative treatment. The presence of free
fluid in the abdomen, age above 70 years, and an Acute
Physiology and Chronic Health (APACHE) score of
more than 3 are associated with poor outcomes(Cao et
al., 2014).

Negm et al., performed a randomized controlled
trial on combined endoscopic and radiological
intervention for the treatment of perforated peptic ulcer.
A total of 100 patients were included in this study, and
they were divided into 50 who underwent endoscopic
therapy and 50 who underwent surgical intervention. The
complication rate was 58% in the surgical group and
24% in the endoscopy group(Negm et al., 2022). Arroyo
Vazquez et al., conducted a prospective, randomized
study on the use of stents in the treatment of perforated
peptic ulcers. A total of 28 patients were included in this
study, with 15 undergoing surgery and 13 undergoing
endoscopic stent placement. The complication rates were
equal between the two groups, and the stent was removed
after 3 weeks(Arroyo Vazquez et al., 2021). A
systematic review and network meta-analysis of
randomized controlled trials on alternative treatments for
perforated peptic ulcer was conducted by Gavrillidis et
al., A total of 8 studies with 657 patients were included
in this study, and endoscopic techniques are an

alternative option for small peptic ulcer perforations and
for patients who are not fit for surgery(Gauvriilidis et al.,
2025).

Helicobacter Pylori and Perforated Peptic Ulcer

The prevalence rate of Helicobacter pylori is
approximately 68% in patients with perforated peptic
ulcers, but the ulcer recurrence rate is 60% after surgical
treatment; hence, eradication of Helicobacter pylori is
important. Some of the factors that can affect the
treatment of helicobacter infection include the type of
antibiotics that were used during the acute episode and
prior usage of non-steroidal anti-inflammatory drugs
(NSAIDs). Helicobacter pylori can be confirmed by
endoscopic biopsy or serology, and eradication can be
started in the postoperative period(Gisbert & Pajares,
2002).A systematic review on the impact of Helicobacter
pylori eradication on surgical treatment of peptic ulcer
disease was conducted by Aljuhani et al., A total of 9
studies with 712 patients were included in this study, and
the rates of eradication were varied between the groups.
There were complications in certain patients after
eradication therapy, and difficulties will depend on the
patient’s characteristics(Aljuhani et al., 2024).

A systematic review and meta-analysis on
helicobacter eradication therapy after simple closure of
perforated duodenal ulcer was conducted by
Tomititchong et al., A total of 3 randomized controlled
trials were included in this study, and the 1-year
incidence of ulcer recurrence after helicobacter pylori
eradication therapy was 5.2% against the 35.2% in the
group that did not undergo eradication therapy. This
study showed that the outcomes were better with the
eradication of Helicobacter pylori following surgery for
a perforated duodenal ulcer(Tomtitchong etal., 2012.).A
meta-analysis of randomized controlled trials on the
eradication of Helicobacter pylori following simple
closure of perforated peptic ulcer was conducted by
Wong et al., A total of 5 studies with 401 patients were
included in this study, and the Helicobacter pylori
infection rate at 8 weeks and one year was significantly
reduced after eradication therapy(Wong et al., 2013).

CONCLUSION

Surgical therapy is still the gold standard for the
management of perforated peptic ulcers, with the
laparoscopic repair being the preferred method that is
employed. The laparoscopic procedure requires
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expertise in laparoscopic suturing, and training to
perform this procedure will be a problem in centers that
do not have laparoscopic services. The closure of the
ulcer with an omental patch is still the preferred
operation, with a partial gastrectomy being reserved for
large ulcers. Non-operative management with
intravenous antibiotics, endoscopic or stent placement is
reserved for patients who are not fit for surgery and is
seldom performed. Helicobacter pylori eradication is
also another area where eradication may help improve
the clinical outcomes and decrease the risk of ulcer
recurrence. The surgical treatment of a perforated peptic
ulcer should not be delayed, as this leads to increased
mortality.
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