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Abstract

Perforated peptic ulcer is a complication of peptic ulcer disease with its incidence being stable despite
the introduction of proton pump inhibitors. This condition is seen in older patients with comorbidities
and early diagnosis improves the mortality of this condition. The treatment of perforated peptic ulcer is
performed by closure of the perforated peptic ulcer, and this procedure can be performed by open or
laparoscopic surgery. The current trend over the last few years has been the use of laparoscopic surgery
in the management of perforated peptic ulcer and we have conducted this narrative review article to
investigate the current trend in management of this condition.
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helicobacter pylori.

Introduction

Perforated peptic ulcer is a complication of peptic ulcer disease which presents with generalized
abdominal pain and generalized peritonitis on examination of the abdomen. This condition is associated
with a risk of developing sepsis and death. The risk factors for developing perforated peptic ulcer
include, socio-economic development, cigarette smoking, helicobacter pylori infection and use of non-
steroidal anti-inflammatory drug. Perforated peptic ulcer is seen in older patients in the western
population and in younger patients in Asia and Africa. Theperioperative mortality from perforated peptic
ulcer was also higher in Africa.(1-7)

The clinical presentation of perforated peptic ulcer is a sudden onset of severe upper abdominal pain
which becomes generalized, and it is associated with nausea and vomiting. Patients who present late
will have signs of tachycardia and tachypnea with the development of sepsis and death. Perforated
peptic ulcer accounts for 10% of cases of peptic ulcer disease and up to 70% of deaths from peptic ulcer
diseases. (8,9)

The use of proton pump inhibitors in the management of peptic ulcer disease has seen a decrease in the
complication like perforated peptic ulcer and this was confirmed by a population study that was
conducted by hermansson et al.(10)

The trend of peptic ulcer disease has seen a decrease in the incidence in male patients when compared
to female patients. There has been a slight increase in female patients who have presented with
perforated peptic ulcer. The most common site is the first part of the duodenum followed by the



pylorus. Gastric ulcers are commonly seen in older patients when compared to duodenal ulcers which is
seen in younger patients.(11-13)

The incidence of perforated peptic ulcer has been decreasing over the past forty years and is seen in
older patients. This condition is also seen in patients with co-morbiditiesand those who have an
American Society of Anesthesia score of 4 to 5 are associate with a higher mortality. The incidence of
perforated peptic ulcer has been gradually decreasing over the last decade with decrease in smoking has
been associated withthis.(14-17)

The World Society of Emergency Surgeons (WSES) guidelines on perforated peptic ulcer recommends
the use of chest and abdominal x-ray as the initial imaging of choiceswith computerized tomography
being reserved for cases where the diagnosis is uncertain. The treatment of perforated peptic ulcer is
performed by surgical closure which can be done by laparoscopic or open surgical methods.(18)

The Surgical treatment of perforated peptic ulcer can be divided into simple closure of the perforated
peptic ulcer and definitive surgery which involves partial gastrectomy and vagotomy. Simple closure of
the perforated peptic ulcer is the preferred option as it is associated with reduced morbidity and
mortality when compared with definitive surgery.(19,20)

The introduction of laparoscopic closure of perforated peptic ulcer has been associated with improved
post operative outcome and mortality as this was shown by johnson et al who conducted a
retrospective cohort study on this.(21)

The management of perforated peptic ulcer has been undergoing a change in the trend of management
withlaparoscopic closure of perforated gastric ulcer being the preferred treatment option and open
surgical closure of the perforated gastric ulcer being reserved for patients who present with sepsis and
signs of shock. We have conducted this review article to investigate the various management options.
We conducted a literature review using PUBMED, Cochrane database of clinical reviews and Google
scholar looking for clinical trial, observational studies, cohort studies systemic reviews, and meta-

o

analysis from 1985 to 2022.We used the following keywords, “perforated peptic ulcer”, “perforated
duodenal ulcer”, “laparoscopic surgery”, “open surgery “and, “helicobacter pylori”. All articles were in
English language only. Further articles were obtained by manual cross referencing of the literature. Case

reports and studies with less than 10 patients and editorials were excluded.



Discussion
Risk factors for developing perforated peptic ulcer.

There are several factors that influence the development of perforated peptic ulcer,and they were
analyzed by akbulut et al in his case control study. Amongthe independent factors were, decreasedbody
mass index, decreased hemoglobin levels, smoking and the use of non-steroidal anti-inflammatory
drugswere associated with a higher risk of development of perforated peptic ulcer. These factors were
also evaluated by svanes et al and they came with the same conclusion.(22,23)

Egwuonwu et al retrospectively studied the role of non-steroidal anti-inflammatory drug use in patients
who develop perforated peptic ulcer and concluded that both short term and long-term use of this drug
is associated with a higher risk of development of perforated peptic ulcer.(24)

Suriya et al conducted a cohort study on the diagnostic indicators for perforated peptic ulcer and
concluded that patients who present with severe upper abdominal pain, guarding and tenderness on
abdominal examination and free air on plain abdominal x-ray were highly at risk of developing
perforated gastric ulcer and should be used for early detection.(25)

Yamamoto et al performed a retrospective case control study on 136 patients with perforated peptic
ulcer and concluded that risk factors like symptoms of upper abdominal pain, history of non-steroidal
anti-inflammatory drug use, Helicobacter pylori infection and presence of anemia and leukocytosis were
important factors in diagnosing perforated peptic ulcer.(26)

Unver et al conducted a retrospective study on the prognostic factors in peptic ulcer perforation and
concluded that increasing age, presence of comorbidities like diabetesmellitus, hypertension and a high
American society of anesthesia score were important risk factors for patients with perforated peptic
ulcer.(27)

Laboratory blood investigations were evaluated by mulder et al in predicting surgical outcomes in
patients with perforated peptic ulcers. This study concluded that elevated serum creatinine was the
strongest indicator of mortality in perforated peptic ulcer followed by abnormal hemoglobin and low
platelets levels.(28)

Thorsen et al conducted a population-based study to look at what are the best predictors of mortality in
perforated peptic ulcer, and they concluded that hypoalbuminemia was the strongest predictor of
mortality, and this was followed by hyperbilirubinemia and elevated serum creatinine.(29)

Scoring Systems in predicting outcome in perforated peptic ulcer

There are several scoring systems that are used to predict outcome in perforated peptic ulcer disease,
the Boey score was the first that was used to predict mortality, it is divided into 3 components, delay in
surgery for onset of symptoms of more than 24 hours, shock on admission and presence of
comorbidities. The score ranges from 0 to 3, with an increase in score associated with increased
mortality. The American Society of Anesthesiascore which includes age, gender and various physiological
parameters is also widely used to predict mortality in patients with perforated peptic ulcer. Both these
scoring systems are the most applied in predicting outcome in perforated peptic ulcer but have variable
accuracy.(30)



The peptic ulcer perforation score (PULP) was one of the newest scoring systems that was developed to
predict mortality in perforated peptic ulcer. The score comprises eight variables that include, age over
65, active malignancy or acquired immunodeficiency, liver cirrhosis, steroid use, delayed presentation,
shock, raised serum creatinine and American Society of Anesthesia score of more than 1. This score
performs better than the Boey score.Patel et al also conducted a prospective observational study on the
prognostic scoring systems in predicting 30-day mortality in perforated peptic ulcer disease and they
concluded that the PULP scoring performed better than the Boey and ASA scoring systems.(31,32)

Koranne et al performed an observational study comparing the PULP score, ASA score and the Jabalpur
score in predicting mortality in patients presenting with perforated peptic ulcer and the study concluded
that the PULP score was good at predicting post operative complications.(33)

The conclusion from all these studies was that clinical scoring systems are useful in predicting mortality
in perforated peptic ulcer disease.

Table 1

The table for the Boey score and outcomes.

Risk score mortality morbidity
1 8% 47%
2 33% 75%
3 38% 77%

Operative management of perforated peptic ulcer

The operative management of perforated peptic ulcer can be divided into simple closure of the
perforated peptic ulcer and definitive surgery which involves a partial gastrectomy and vagotomy. Most
cases of perforated peptic ulcer are treated with simple closure of the perforated peptic ulcer with
primary closure with interrupted sutures, primary closure with a pediculated omentopexy, the Graham
free omental plug and the Cellen-Jones closure with pedicle omentoplasty. Definitive surgery is almost
not performed as acid suppression can be achieved with proton pump inhibitors.(34-36)

A systemic review and meta-analysis were conducted by Demetriou et al comparing primary closure
versus the graham patch omentoplexy in the management of perforated peptic ulcer, and the results
showed that there was no difference in the bile leakage rate, wound infection rates and outcomes. This
study concluded that there was no difference in the outcome of both types of surgical repair. (37)

The surgical treatment of perforated gastric ulcer differs because of the risk of malignancy, and it
involves excision of the ulcer and sending the specimen for histological assessment. If the biopsy result
comes back as suspicious of malignancy than a definitive procedure like a partial gastrectomy can be
done as an elective procedure.(38)



The emergence of laparoscopic surgery in the early nineties has influenced the surgical management of
perforated peptic ulcer with the closure of the peptic ulcer and omental patch being performed
laparoscopically.(39,40) Thepreliminary results by Matsuda et al showed that though the operative time
was longer the outcome was similar with open surgical repair.(41)

A randomized control trial comparing laparoscopic repair for perforated peptic ulcer was conducted by
siu W et al.A total of 130 patients were included in the study and the results showed that the patients
who underwent laparoscopic repair had decreased post operative wound infection,required less
analgesia, and returned to work much earlier than those who underwent the open procedure. This study
showed that laparoscopic repair was safe and feasible in the management of perforated peptic ulcer. A
retrospective study by siow et al also showed that laparoscopic repair of perforated peptic ulcer was
associated with reduced post operative infection and shorter hospital stay.(42,43)

The LAMA trial which was a randomized clinical trial for laparoscopic versus open repair of perforated
peptic ulcerwhere 109 patients with perforated peptic ulcer were included in this trial. The conclusions
of the study showed that the laparoscopic repair was safe, feasible and associated with decreased post
operative pain.(44)

A meta-analysis of randomized control trials by Tan et al on laparoscopic versus open repair for
perforated peptic ulcer showed that laparoscopic repair was associated with reduced post operative
wound infection, shorter nasogastric tube usage and less post operative pain.(45)

A systemic review comparing laparoscopic and open repair for perforated peptic ulcer by lunevicious et
al concluded that laparoscopic repair was associated with reduced post operative analgesia, reduced
wound infection rate and reduced mortality. This study concluded that laparoscopic repair of perforated
peptic ulcer should offered for low-risk patients and open surgery be offered for high-risk patients.(46)

A multicentric retrospective study by chung et al looking at the safety and efficacy of laparoscopic repair
of perforated peptic ulcer concluded that laparoscopic repair was safe and associated with the same
outcome as open surgical repair.(47)

Mirabella et al conducted a retrospective study on laparoscopic management of perforated peptic ulcer
and they concluded that it was a viable alternative option in the surgical management of perforated
peptic ulcer with morbidity and mortality related to the Boey score of the patient.Biertlieff et al also
concluded that laparoscopic closure of perforated peptic ulcer can be the primary treatment of choice
and that a presentation of more than 24 hours and a high Boey score are indications for conversion to
an open laparotomy.(48,49)

Tartaglia et al assessed the safety of laparoscopic repair of perforated peptic ulcer retrospectively and
they concluded that the procedure was safe,and they observed that patients with previous
laparotomies, large peptic ulcer and posterior location of the peptic ulcer were all factors for conversion
to open laparotomy.(50)

Laparoscopic repair of perforated peptic ulcer should be included for patients with low Boey score and
that open repair is indicated for patients who present after 24 hours, are associated with hypotension,



shockand those who present with a large ulcer. The method of laparoscopic closure is also
importantwith suture repair being the most common method.(51)

Table II Comparison of the studies that compared laparoscopic and open repair of perforated peptic
ulcer

Study year N=number Laparoscopic Open repair Study type
repair

Lunevicious et | 2005 222 60 162 Retrospective

al study

Bertleff et al 2009 101 52 49 Randomized
control trial

Matsuda et al | 1995 15 11 4 Retrospective
study

Critchley etal | 2011 142 53 89 Prospective
study

Tartagliaetal | 2022 131 104 27 Retrospective
study

Conservative treatment of perforated peptic ulcer

Conservative treatment of perforated peptic ulcer involves treating the patient with fluid resuscitation
and intravenous antibiotics and proton pump inhibitors and observing the patients’ vital signs. It is
normally indicated in high-risk patients like those with a Boey score of 3, an ASA score of 4 or 5 and




patients with multiple co-morbidities. The mortality is high in this patient and most studies have shown
that this is a stop gap measure and is not widely practiced.(52-56)

Conclusion

The treatment of perforated peptic ulcer has seen a change in the management with a trend towards
laparoscopic surgery. The early diagnosis of this condition is important as this reduces morbidity and
mortality. The introduction of laparoscopic closure of perforated peptic ulcer has seen an improvement
of morbidity but it is not indicated in patients who present after 24 hours, Boey score of 3 and ASA score
of 3 to 5. Forthese patients open laparotomy is the operation of choice. Promptuse of fluid resuscitation,
intravenous antibiotics and proton pump inhibitorsare importantin the management of perforated
peptic ulcer.The performance of laparoscopic closure of perforated peptic ulcer also depends on the
experience of the operating surgeon and the availability of laparoscopic surgical services.
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