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ABSTRACT

Peptic ulcer disease (PUD) is a serious medical condition. The perforation of peptic ulcers (PPU)
causes a steep rise in mortality and morbidity. It accounts for 70% of deaths associated with PUD.
More than 60% of perforations occur in the anterior wall of the duodenum, while 20% of it is in the
antrum. The gastric ulcer perforation contributes to approximately 20% and is in lesser curvature.
The risk factor includes non-steroidal anti-inflammatory drugs (NSAID), Helicobactor pylori (H.
Pylori), smoking, alcoholism, Corticosteroid, and stress are some of the risk factors. There is a
change in the epidemiology of PUD recently. The improvement is remarkable and is due to
improved socio-economic status, identification and treatment of Helicobacter pylori, and
introduction of proton pump inhibitors. The H pylori infection remains one of the most important
causes of PUD and its complications like PPU. The reason for reviewing and writing this paper is to
evaluate the most common ideas on the treatment of peptic ulcer perforation, opinion on
conservative treatment, and surgical treatment options.

Keywords: Peptic ulcer disease (PPD); Perforation peptic ulcer (PPU); Helicobactor pylori; NSAID;
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1. INTRODUCTION a steep rise in mortality and morbidity.
Approximately 500,000 new cases of peptic ulcer
1.1 The Epidemiology disease are reported each year in the United

States alone. Perforation occurs in 2-10% of
Peptic ulcer disease (PUD) is a serious medical patients suffering from PUD and accounts for
condition; Peptic ulcer perforation (PPU) causes 70% of deaths associated with PUD. Many a
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time the perforation is often the first clinical
presentation of PUD [1]. More than 60% of
perforation occurs in the anterior wall of the
duodenum, while it is in the antrum in 20% of
cases and gastric ulcer perforation contributes to
approximately 20% in its lesser curvature [2].
Thus, the perforation of peptic ulcer occurs most
commonly of the duodenal ulcer followed by
antrum and gastric ulcer. There is a remarkable
change in the epidemiology of PUD in the latter
half of the twentieth century. The causes are
many folds, for example, improvement in
socioeconomic status, identification and medical
therapy of helicobacter pylori, and introduction of
proton pump inhibitors (PPI). The median age of
diagnosis is also shifted from mid-30-40 years to
60 and above [3-6].

1.2 Etiopathogenesis

The perforated peptic ulcer (PPU) is a surgical
emergency. The prevalence depends upon
demography, socioeconomic status, H. Pylori
prevalence, and prescription drugs. The PPU
presents as acute abdomen. In order to reduce
the mortality and morbidity is essential to
establish the diagnosis at an earliest. The clinical
signs may be obscured in elderly, obese or the
immunocompromised patients, and thus delay in
diagnosis [7]. The ulcer formation is attributed to
imbalance between protective and ulcerogenic
factors. It is also not clear that why some ulcers
perforate and others do not. The ulcerogenesis is
said to be due to H. Pylori infection, [8] injury to
the mucosal barrier and increased acid
production. It is also more commonly seen in
smokers, NSAIDS users, and chronic
consumption of alcohol. A diurnal peak of ulcer
perforations has been observed with more
perforations occurring in the morning, possibly
related to circadian variation in acid-secretion.
Perforation risk is increased by fasting, such as
during Ramadan [9]. It may be due to variation in
acid release and exposure. Ulcer perforation is
noted to occur after bariatric surgery [10]. After
crack-cocaine or amphetamine use [11] [12] and
after chemotherapy with angiogenesis inhibitors
such as bevacizumab. Patients with acid-
hypersecretion, including those with a
gastrinoma (Zollinger-Ellison syndrome) are at
risk for perforation [13].

Non-steroidal anti-inflammatory drugs
(NSAIDs), Helicobacter pylori (H.
Pylori), smoking, alcoholism corticosteroids, and
stress are important risk factors. A systematic
review of 93 studies has shown that the average
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recurrence of perforation is 12.2% (95%Cl:2.5-
21.9) in previously successfully treated cases
[14].

NSAIDs are widely used for their analgesic and
anti-inflammatory effect. They are also known to
increase the risk of PPU [15-16]. Steroids and
selective serotonin reuptake inhibitors also
cause a rise in the incidence of PUD and that of
PPU.

The H pylori infection remains one of the most
important causes of PUD and its complications
like PPU. Recurrent PUD occurs in patients with
H. Pylori infection, suggesting its important role
in the development of PUD and complications.
The mean prevalence in patients with PUD
varies in different studies because of different
diagnostic methods and geographical variations.
The prevalence of H Pylori infection in perforated
peptic ulcers is around 50-80% [17] H. Pylori
infection and accompanying inflammation disrupt
the inhibitory control of gastrin release by
decreasing antral somatostatin, and this is more
marked if the infecting organism is a cagA-
positive strain. [2] These results in the increase
of gastrin secretion and gastric acid secretion,
which is a key mechanism of causation of PUD in
H pylori infection.

Smoking Tobacco is thought to inhibit pancreatic
bicarbonate secretion and thus increasing the
acidity in the duodenum [18]. It also inhibits the
healing of the duodenal ulcer. A meta-analysis
has indicated that 23% of PUD could be
associated with smoking [19]. The other factors
responsible for PUD and PPU are chronic
alcohol consumption, steroids, and excessive
acid production in Gastrinomas and Zollinger
Ellison Syndrome (ZES) [20-21].

2. CLINICAL FEATURES

The patient presents with severe, sudden onset
of generalised abdominal pain. On clinical
examination there is typical board like rigidity.
The clinical picture is less obvious in obese,
immunocompromised patients, patients on
steroids, in elderly, children and patients with
reduced level of consciousness. Only one-third of
the patients presents with typical features which
may explain the diagnostic delay in some
patients [22].

In a typical case of perforation of peptic ulcer, the
onset is sudden with acute pain in the upper
abdomen, bloating, and fullness. The pathology
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and clinical manifestations can be divided into
three phases:

1. The first phase is within 2 hours of onset. It
is due to chemical peritonitis since the
gastric contents have escaped to the
peritoneal cavity. There is severe pain in
the epigastric region, vomiting,
tachycardia, sweating. On palpation of the
abdomen there is typical board-like rigidity
of the abdomen, and guarding.

2. Peritoneum secretes lots of fluid to
neutralize this acid the pain reduces. The
patient may feel better. This stage lasts for
about 6 hours.

3. After about 6 hours the bacteria migrate
from the site of perforation and bacterial
peritonitis develops [23].

As the definitive treatment is delayed the
morbidity and mortality rise steeply. An urgent X-
Ray chest shows gas below the right diaphragm
(pneumoperitoneum) and is diagnostic. It has got
specificity of up to 75% [24]. Serum Amylase and
lipase is done to exclude pancreatic pathology. In
case of suspected PPU, if the X-ray is not
showing free gas under the right diaphragm, a
CT scan is recommended, as it has got
diagnostic accuracy as high as 98% [25].

3. THE TREATMENT

The peptic ulcer disease and peptic ulcer
perforation are recognized as definite disease
entities. This disease is in existence but as a
disease entity, it has been recognized in the 19th
century.

3.1 Non-operative Treatment

In patients with minimal or localized symptoms
and in good clinical condition, the non-operative
strategy may be considered. The operative
interference is deferred deliberately and the
patient is kept under observation. Non-operative
management is not a new concept and was
recommended for a long [26]. The case for the
conservative treatment should be selected
carefully. The patient is kept nil by mouth,
nasogastric tube aspiration, tube, IV fluids, and
antibiotics. PPl is added to the treatment. A
water-soluble dye is used to confirm the sealing
of the leak, if there is no leak patient can be
continued on a conservative line of management.
The randomized control trial (RTC) shows the
success of the non-operative strategy in the
majority of cases. There is a high failure rate in
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elderly patients [27]. The non-operative treatment
should be considered carefully in view of the fact
that mortality increases steeply with every hour
of delay [28].

3.2 Operative Management

The delay in surgery is considered to be one of
the most important factors to increase mortality
[29]. The most widely practiced surgical
procedure is laparotomy with the closure of
perforation with or without an omental patch
(omentopexy). Another approach is the
laparoscopic repair of perforated peptic ulcers. In
recent systemic reviews and three RTCs, it has
been found that there is no difference in mortality
between open and laparoscopic repair of peptic
ulcer perforation [30-31]. Currently there is
nothing to suggest that laparoscopic repair is
better than open surgery. There is no difference
in mortality also in open Vs laparoscopic surgery.
However, the operating surgeon's experience
and patient’'s evaluation must be considered
before undertaking any procedure. Few
perforations are not suitable for repairs by either
means, like in large ulcers or big gastric ulcers.
In such circumstances resection is a better
option. In big gastric ulcers, there is suspicion of
malignancy also [32-33].

Post-operative care aims at preventing,
detecting, and treating sepsis. It also includes
risk stratification, sepsis screening, minimization
of surgical delay, fluid resuscitation, and broad-
spectrum antibiotics. A meta-analysis of 5 RTCs
has confirmed that the eradication of H.
Pylori significantly reduces the incidence of ulcer
recurrence at 8 weeks and at one year after
surgery. It consisted of only duodenal ulcer
perforations [34]. A 2013 Cochrane review
showed that eradication rates using a standard
triple regimen (PPI + clarithromycin + amoxicillin)
increased with a longer duration of treatment
(e.g., 14 days compared to 7 or 10 days) [35].
Upper gastrointestinal endoscopy is suggested to
be performed after 6 weeks to assess healing of
the ulcers and to evaluate H. pylori status [23].

4. CONCLUSION

The peptic ulcer perforation is an enigma since
antiquity. Its typical presentation is sudden pain
in the abdomen, board-like rigidity, and signs of
shock. The prognosis worsens with every hour of
delayed treatment. The diagnosis is easy with
the plane x-ray abdomen in an erect position
which shows gas below the right diaphragm.
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Operative treatment has stood the test of time. It
includes closure of perforation by simple closure
or with a patch of omentum. It can be undertaken
by a laparoscopic or open method depending
upon the expertise available. The prognosis is
best with the early operative interference.

CONSENT

It is not applicable.

ETHICAL APPROVAL

It is not applicable.

COMPETING INTERESTS

Author has declared that no competing interests

exist.

REFERENCES

1.

Druart ML, Van Hee R, Etienne J, et al.
Laparoscopic repair of perforated duodenal
ulcer: a prospective multicentre clinical
trial. Surg Endosc. 1997;11:1017-20.

Zittel TT, Jehle EC, Becker HD. Surgical
management of peptic ulcer disease today:
indication, technique, and outcome.
Langenbecks Arch Surg. 2000;385:84—96.
Kang JY, Elders A, Majeed A, et al. Recent
trends in hospital admissions and mortality
rates for peptic ulcer in Scotland 1982—
2002. Aliment Pharmacol Ther.
2006;24(1):65-79. [PubMed: 16803604]
Lassen A, Hallas J, Schaffalitzky de
Muckadell OB. Complicated and
uncomplicated peptic ulcers in a Danish
County 1993-2002: a population-based
cohort study. Am J Gastroenterol.
2006;101(5):945-53. [PubMed: 16573778]
Thorsen K, Sgreide JA, Kvalgy JT, et al.
Epidemiology of perforated peptic ulcer:

age- and gender-adjusted analysis of
incidence and mortality. World J
Gastroenterol. 2013;19(3):347-54.

[PubMed: 23372356]

Wysocki A, Budzynski P, Kulawik J, et al.
Changes in the localization of perforated
peptic ulcer and its relation to gender and
age of the patients throughout the last 45
years. World J Surg. 2011;35(4):811-6.
[PubMed: 21267567]

Kjetil Sgreide, Kenneth Thorsen, Ewen M.
Harrison, Juliane Bingener, Morten H. et
al. Perforated peptic ulcer. Lancet.
2015;386(10000):1288-1298.

Agrawal; AUIMAH, 19(8): 67-71, 2021; Article no.AUIMAH.71573

70

10.

1.

12.

13.

14.

15.

16.

17.

DOI:10.1016/S0140-6736(15)00276-7.
Tokunaga Y, Hata K, Ryo J, et al. Density
of Helicobacter pylori infection in patients
with peptic ulcer perforation. J Am Coll
Surg.  1998;186(6):659-63. [PubMed:
9632154]

Gokakin AK, Kurt A, Atabey M, et al. The

impact of Ramadan on peptic ulcer
perforation. Ulus Travma Acil Cerrahi
Derg. 2012;18(4):339-43. [PubMed:
23139002]

Wendling MR, Linn JG, Keplinger KM, et
al. Omental patch repair effectively treats
perforated marginal ulcer following Roux-
en-Y gastric bypass. Surg Endosc.
2013;27(2):384-9. [PubMed: 229364 36]
Cheng CL, Svesko V. Acute pyloric
perforation after prolonged crack smoking.
Ann  Emerg Med. 1994;23(1):126-8.
[PubMed: 8273944]

Jones HG, Hopkins L, Clayton A, et al. A
perforated duodenal ulcer presenting as
inferior lead ST elevation following
amphetamine use. Ann R Coll Surg Engl.
2012;94(4):e144-5. [PubMed: 22613281]
Hirschowitz Bl, Simmons J, Mohnen J.
Clinical outcome using lansoprazole in acid
hypersecretors with and without Zollinger-
Ellison syndrome: a 13-year prospective
study. Clin  Gastroenterol  Hepatol.
2005;3(1):39-48. [PubMed: 15645403]

Lau JY, Sung J, Hill C, Henderson C,
Howden CW, Metz DC. A systematic
review of the epidemiology of complicated
peptic ulcer disease: incidence,
recurrence, risk factors, and
mortality. Digestion. 2011;84:102-13
[PMID: 21494041

DOI: 10.1159/000323958]

Garcia Rodriguez LA, Jick H. Risk of upper
gastrointestinal bleeding and perforation
associated with individual non-steroidal
anti-inflammatory

drugs. Lancet. 1994;343:769-772
7907735]

DOI: 10.1016/S0140-6736(94)91843-0]

[PMID:

Hernandez-Diaz S, Rodriguez  LA.
Association between nonsteroidal anti-
inflammatory drugs and upper

gastrointestinal tract bleeding/perforation:
an overview of epidemiologic studies
published in the 1990s. Arch Intern
med. 2000;160:2093-99 [PMID: 10904451]
Gisbert JP, Pajares JM. Helicobacter pylori
infection and perforated peptic ulcer
prevalence of the infection and role of
antimicrobial



18.

19.

20.

21.

22.

23.

24.

25.

treatment. Helicobacter. 2003;8:159-67.
[PMID: 12752726 DOI: 10.1046/j.1523-
5378.2003.00139.x]

Stabile BE, Passaro E. Duodenal ulcer: a
disease in evolution. Curr Probl
Surg. 1984;21:1-79 [PMID: 6317293

DOI: 10.1097/00000658-200002000-
00001]

Kurata JH, Nogawa AN. Meta-analysis of
risk factors for peptic ulcer. Nonsteroidal

anti-inflammatory  drugs, Helicobacter
pylori, and smoking. J Clin
Gastroenterol. 1997;24:2-17 [PMID:
9013343

DOI:10.1097/00004836-199701000-00002]
Christensen S, Riis A, Ngrgaard M,
Thomsen RW, Tennesen EM, Larsson A,
Sarensen HT. Perforated peptic ulcer: use
of preadmission oral glucocorticoids and
30-day mortality. Aliment Pharmacol
Ther. 2006;23:45-52 [PMID: 16393279
DOI: 10.1111/j.1365-2036.2006.02722.x]
Barazandeh F, Yazdanbod A, Pourfarzi F,
Sepanlou SG, Derakhshan MH,
Malekzadeh R. Epidemiology of peptic
ulcer disease: endoscopic results of a
systematic investigation in iran. Middle
East J Dig Dis.2012;4:90-96 [PMID:
24829640]

Buck DL, Vester-Andersen M, Moller MH.
Surgical delay is a critical determinant of
survival in perforated peptic ulcer. Br J
Surg.  2013;100(8):1045-9.  [PubMed:
23754645]

Siu WT, Chau CH, Law BK, Tang CN, Ha
PY, Li MK: Routine use of laparoscopic
repair for perforated peptic ulcer. Br J
Surg. 2004;91:481-484.

Gupta S, Kaushik R, Sharma R, Attri A:
The management of large perforations of
duodenal ulcers. BMC Surg. 2005;5:15.
Rahuman MM, Saha AK, Rahim A:
Experience of peptic ulcer perforation over
a decade in a teaching hospital of southern
Bangladesh. Ceylon Med J. 2003;48:53—
55.

Agrawal; AUIMAH, 19(8): 67-71, 2021; Article no.AUIMAH.71573

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Taylor H. Perforated peptic ulcer; treated
without operation. Lancet.
1946;2(6422):441-4. [PubMed: 20998912]
Cao F, Li J, Li A, et al. Nonoperative
management for perforated peptic ulcer:
Who can Dbenefit? Asian J Surg.
2014;37(3):148-53. [PubMed: 24393814]
Surapaneni S, SR, Reddy AV. The
Perforation-Operation time Interval; An
Important Mortality Indicator in Peptic Ulcer
Perforation. J Clin Diagn Res.
2013;7(5):880-2. [PubMed: 23814733]
Boey J, Choi SK, Poon A, et al. Risk
stratification in perforated duodenal ulcers.
A prospective validation of predictive
factors. Ann Surg. 1987;205(1):22—6.
[PubMed: 3800459]

Sanabria A, Villegas MI, Morales Uribe
CH. Laparoscopic repair for perforated
peptic ulcer disease. Cochrane Database
Syst Rev. 2013;2:Cd004778. [PubMed:
23450555]

Antoniou SA, Antoniou GA, Koch OO, et
al. Meta-analysis of laparoscopic versus
open repair of perforated peptic ulcer. Jsls.
2013;17(1):15-22. [PubMed: 23743368]
Kumar P, Khan HM, Hasanrabba S.
Treatment of perforated giant gastric ulcer
in an emergency setting. World J
Gastrointest Surg. 2014;6(1):5-8.
[PubMed: 24627735]

Ergul E, Gozetik EO. Emergency
spontaneous gastric perforations: ulcus
versus cancer. Langenbecks Arch Surg.
2009;394(4):643—6. [PubMed: 18418626]
Wong CS, Chia CF, Lee HC, et al.
Eradication of Helicobacter pylori for
prevention of ulcer recurrence after simple
closure of perforated peptic ulcer: a meta-
analysis of randomized controlled trials. J
Surg Res. 2013;182(2):219-26. [PubMed:
23158404]

Yuan Y, Ford AC, Khan KJ, et al. Optimum
duration of regimens for Helicobacter pylori
eradication. Cochrane Database Syst Rev.
2013;12:Cd008337. [PubMed: 24338763]

© 2021 Agrawal; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle4.com/review-history/71573

71



