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Peptic ulcer perforation is a life threatening complication of 
peptic ulcer disease (PUD). 10%-20% of patients with peptic ulcer 
will develop complications, only 2%-14% of the ulcers will perfo-
rate [1,8]. Perforation is one of the commonest causes of emergen-
cy hospitalization and surgery in peptic ulcer disease [1].

Perforated peptic ulcer is associated with short term mortality 
and morbidity in up to 30% and 50% of the patients. The incidence 
of perforated peptic ulcer is approximately 7-10 per 10.000 popu-
lations per year [2,3]. An estimated 2% to 10% of patients with 
PUD will present with perforation of the stomach or the duodenum 
in their lifetimes, with a disproportionately high risk for mortality 
in the elderly [4,5]. Acute perforations of the duodenum are esti-
mated to occur in 2–10% of patients with PUD [7,54].

The adjusted incidence rate for the overall 10-year period was 
6.5 per 100 000 per year and the adjusted mortality rate for the 
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overall 10-year period was 1.1 per 100 000 per year. However, for 
patient ≥ 60 years, the incidence increased over 10-fold, and mor-
tality more than 50-fold, compared to younger ages [6,7]. Lifetime 
prevalence of perforation is about 5% with mortality ranging from 
1.3% to 20% [8]. Mortality of perforation due to the secondary 
peritonitis ranges from 25% in 1940 as reported by Bakey D., et al. 
Arveen S, Jagdish S., et al. (2009) in their study reported a global 
mortality of 8.5% [9].

PubMed, Medline and Cochrane databases were researched 
from 2010 to 2019. Search items included peptic ulcer disease, 
peptic perforation, duodenal perforation, gastric perforation. Stud-
ies were included if they described the peptic perforation etiology, 
diagnostic, risk factors and treatment.

Material and Methods

The first recorded description of a peptic ulcer perforation was 
by the Princess Anne Henriette of England, the daughter of King 
Charles I of England and Princess Marie Henriette of France [10].
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Peptic perforation is a serious complication of PUD. Patients 
with perforated peptic ulcer (PPU) often present with acute abdo-
men that carries high risk for morbidity and mortality [26]. Peptic 
perforations are a highly complex disease for which clinical prog-
noses are likely difficult. The incorporation of computerized learn-
ing systems might enhance clinical judgments to improve decision 
making and outcome prediction [11].

The most common location for gastric perforation is the ante-
rior wall (40%) followed by the greater curvature (23%), lesser 
curvature (15%) and posterior wall (15%) [50]. For younger age, 
Hua., et al. found that of a total of 52 children, the site of perfora-
tion was the duodenum in 41 cases (78.8%) and the stomach in the 
remaining 11 cases (21.2%). Only 4 patients (7.7%) had H. pylori 
infection. Wong., et al. found a strong male preponderance (88.2%) 
among the 17 cases [12]. Svanes., et al. state that gastric ulcer per-
forations are associated with higher mortality than duodenal ulcer 
perforations. For Kumar., et al. PUD perforations greater than 5 mm 
are an independent risk factor for re-leak when a simple closure 
with omental patch alone is performed [13].

Perforated peptic ulcer can mimic acute pancreatitis, cholecys-
titis, or appendicitis when gastroduodenal contents track down 
the right paracolic gutter causing pain in the right iliac fossa. Per-
forated peptic ulcer is not initially considered in the differential 
diagnosis in up to 20% of proven cases [14].

Initially, the perforation leads to chemical peritonitis, with or 
without contamination with micro-organisms. Spillage of gastro-
duodenal contents is usually diffuse but may be localized in the up-
per abdomen. The intermediate stage appears after 6 to 12 hours 
and many patients obtain some spontaneous relief of the pain. This 
is probably due to the dilution of the irritating gastroduodenal con-
tents by the ensuing peritoneal exudate. The intra-abdominal in-
fection appears after 12 to 24 hours [30].

 
The overall mortality due to perforation peritonitis ranges be-

tween 6 and 27%. One of the most important factors responsible 
for mortality is septicemia [15].

The classic triad of sudden onset of abdominal pain, tachycardia 
and abdominal rigidity is the hallmark of PUD perforation [8].

Signs and symptoms

The patient can present signs and symptoms of septic shock, 
such as tachycardia, hypotension, and anuria. The general signs of 
infection that can be found are shortness of breath, fever, chills or 
sweating, confusion.

The abdominal exam can find epigastric, right flank or general-
ized tenderness, rebound tenderness, guarding, and rigidity of the 
abdominal wall. The localization, the size of the perforation and the 
amount of bacterial and gastric or duodenal contents that contami-
nate the abdominal cavity can influence the general and abdominal 
findings. In case of old, decompensated peritonitis the abdominal 
rigidity can disappear. If the ulcer is small and is spontaneously 
seal, the patient can present just an epigastric of right flank pain, 
with no signs of infection. Symptoms such as nausea, vomiting, loss 
of appetite, radiating pain resulted from a wide range of mucous 
damage and stimulation of the nerves distributed throughout the 
peritoneum and mesentery [16]. Even slight movements can wors-
en the abdominal pain, and these patients prefer to rest in a fetal 
position.

Abdominal X-ray exam, with the identification of free air under 
the diaphragm, has been the imaging procedure of choice histori-
cally with sensibility from 30% to 85% [17]. Conventional abdomi-
nal X-ray may not detect pneumoperitoneum or retroperitoneum in 
up to 49% of patients [18]. As little as 1ml of free intraperitoneal air 
can be detected on the erect radiography.

Ultrasonography can locate the site of ulcer perforation and the 
presence of free peritoneal fluid and air but the role in this type of 
pathology is limited. Still, the abdominal ultrasound has been found 
to be more sensitive to plain radiographs in the diagnosis of free 
intraperitoneal air [19].

Abdominal CT scan with contrast injection is considered the 
gold standard for the diagnosis of a perforation. Abdominal CT-
scan, have a sensibility between 70% and 98% and is important in 
differential diagnoses. The most relevant sign on CT scan are the 
“ligamentum teres sign” (free gas outlining the intrahepatic fissure 
and ligamentum teres, sign of perforation of the duodenal bulb or 
stomach), the “peri-portal free gas sign” (sign of upper gastro-in-
testinal tract perforation) and the “falciform ligament sign” (free 
gas or a gas-fluid level crossing the mid-line and accentuating the 
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falciform ligament, sign of proximal gastro-intestinal tract perfora-
tion) [18,19].

The precipitating factors are Helicobacter pylori infection, use 
of steroids, anti-inflammatory drugs, smoking, heavy and chronic 
alcoholic intake, trauma and gastric malignancies [20].

 
A prospective cohort study from Denmark found that smoking 

more than 15 cigarettes daily increased the risk of peptic ulcer per-
foration 3.5 times. A retrospective study from Norway reports that 
a cohort pattern in prevalence of smoking partly explained the co-
hort pattern in perforation risk for both sexes [10].

Non-Steroidal Anti-Inflammatory Drugs (NSAIDS) penetrate the 
gastric mucous membrane by inhibiting cyclooxygenase-1 (COX-1) 
and inhibit the production of prostaglandins in the stomach that 
play a critical role in the mucosal defenses of the stomach against 
acid and pepsin induced injury. Prostaglandins stimulate mucus 
and bicarbonate production, and regulate the gastric mucosal 
blood flow [21]. Use of steroids and older age are well known risk 
factors for mortality in perforated gastroduodenal ulcer whereas 
they were associated with a reduced risk of re-intervention. There 
is a protective effect of older age and steroid use and it might be 
related to the fact that elderly patients and those treated with ste-
roids may display atypical clinical symptoms, which challenges the 
diagnosis of surgical complications [22]. Due to the high fetal mor-
tality during the pregnancy in case of peritonitis due to an ulcer 
perforation, prophylactic steroid administration during the preg-
nancy as for significant leucopenia should be limited [23].

Chronic use of synthetic cannabinoids (SCs) which has become 
an increasingly prevalent problem can cause gastric and duodenal 
ulcer because of their effects on gastric secretion and emptying 
[24].

Patients with predominantly antral infection of H. pylori have 
negative feedback of acid secretion, resulting in increased gastric 
acid production with the apparition of duodenal and pre-pyloric 
ulcers. Patients with uniform infection have a low acid production 
secondary to inflammation of the gastric body which impairs the 
normal function of the acid secreting mucosal and the best condi-
tions for gastric ulcers [21].

Risk factors

The abuse of NSAIDS and the infection with Helicobacter pylori 
are the two main reasons for PUD.

Preoperatively the combination of age, active cancer, hyperbili-
rubinemia, hypoalbuminemia, elevated creatinine and delay from 
perforation to surgery of >24 h are predictive factors of morbidity 
and mortality. Hypoalbuminemia is the strongest single predictor 
of mortality and may be included for improved risk estimation [25].

Despite their often severe medical co-morbidities, obese surgi-
cal patients and obese, critically ill patients have a lower mortality 
than normal-weight patients. This can be explained by the “obesity 
paradox”. These patients have an insufficient nutritional reserve, 
but the chronic inflammatory provided by obesity can results in a 
more efficient metabolic state where the body is ready for the ap-
propriate inflammatory response [26].

Concerning the postoperative morbidity there are multiples 
factors that influence the outcome a high ASA score, the presence 
of preoperative shock, an open surgery and a long operating time 
more than 150 minutes are high risk factors for morbidity. For the 
instable patients or who presents comorbidities, a damage control 
surgery with limited operative time is suitable [27].

 
Patients above the age of 60, with a time to presentation longer 

than 24 hours, presence of shock at the time of presentation and 
concomitant diseases, and a perforation diameter wider than 0.5 
cm are patients at high risk for post-operative morbidity and mor-
tality [28]. Older patient age and comorbidities are the main fac-
tors leading to sepsis or death. A majority of factors can be assessed 
preoperatively. Thus, patient evaluation can be preoperatively per-
formed using the duration of symptoms and CRP level in conjunc-
tion with patient age and comorbidity [29].

Morbidity predictive factors

A very rare and severe presentation is the perforation of a pep-
tic ulcer in a hiatal hernia with penetration into the pericardium. 
More than 50% of patients with penetrating gastric ulcer into the 
pericardium die secondary to uncontrolled massive internal hem-
orrhage, septic peritonitis, or prolonged multisystem organ failure 
due to hypovolemic or cardiogenic shock [29].

Unusual presentations
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There are also described subclinical forms of PUD perforation 
and the patient can present directly a subphrenic abscess [30].

In case of Roux-en-Y Gastric Bypass (RYGB) as the excluded 
stomach is challenging to reach, aggravating factors for peptic per-
foration, such as eradication of H. pylori must be treated before 
the surgery. In patients with recurrent, unexplained epigastric 
pain, the presence of and peptic ulcer or even perforation has to 
be taken into consideration. In case selected cases an exploratory 
laparoscopy or endoscopic evaluation of the gastric remnant via 
temporary gastrostomy (during diagnostic laparoscopy) must be 
taken in consideration [31].

Farthmann., et al. described therapeutic principles in the sur-
gical management of intra-abdominal infections: controlling con-
tamination source, contamination diminution by the reduction or 
elimination the bacterial load and treatment of residual and pre-
vention of recurrent infection with antibiotics [32,35].

In high-risk patients, those who would not tolerate or cannot 
undergo general anaesthesia, or for patients with a sealed retro-
peritoneal perforation, a non-operative approach ca be the best 
option. This treatment consists in proton pomp inhibitor (PPI) and 
antibiotic, a nasogastric tube and percutaneous drainage of any 
collections. For the elderly, the mortality rate is over 50 per cent 
for both operative and conservative approaches [33].

In view of preoperative and intra-operative diagnostic uncer-
tainty, along with the lack of full staging of potential malignancy 
(including lymphoma) and the controversy as to the place of resec-
tion for cure; patch repair and biopsy is recommended where pos-
sible. Follow-up endoscopy should be routinely carried out in the 
majority of patients after discharge home to ensure healing and 
exclude malignancy [34].

Candida has been recovered in 29%–57% of peritoneal fluid 
cultures in patients with peptic perforation. Candida in peritoneal 
fluid cultures may be associated with worse outcomes in patients 
with perforated peptic ulcers (PPUs) [35].

The postoperative therapy must include PPI (proton pump in-
hibitor) and the treatment of Helicobacter pylori if positive. 

Treatment

Johan Mikulicz-Radecki (1850–1905) reported the closure of a 
peptic perforation by simple suture. In 1843, Edward Crisp was the 
first to report a series of 50 cases of PPU and accurately summa-
rized the clinical aspects of perforation. Until the discovery of the 
role of H. pylori in gastric and peptic ulcers by Barry J. Marshall and 
Robin Warren in 1982, stress and life style factors were believed to 
be the most important factors [36].

Definitive surgical procedures, including antrectomy, have been 
routinely performed for decades in Japan, other Asian countries, 
and Eastern Europe; nowadays, non-definitive surgical procedure 
like simple closure with or without omentoplasty and drainage are 
the most popular in case of perforation [37].

Small perforations that are less than 1 cm in size, and have the 
best outcome; large perforations have a size between 1 cm and 3 
cm and giant perforations that exceed 3 cm size. Generally, the sur-
gical options are suture of the perforation with omentoplasty, re-
section of the perforation in the form of a partial gastrectomy, with 
reconstruction as either a Billroth I or II anastomosis. In severe 
case more aggressive and morbid procedures are gastric discon-
nection, antrectomy, gastrostomy, lateral duodenostomy and feed-
ing jejunostomy with restoration of intestinal continuity electively 
[38] The decision to use pyloric exclusion to repair a duodenal in-
jury is limited in cases of severely injured patients, with effective 
exclusion of the duodenum until after healing has occurred. Certain 
factors may lead surgeons to consider an injury severe and order a 
complex procedure, including blunt trauma or bullet wounds, delay 
to repairs exceeding 24 hours, injury of the first or second portions 
of the duodenum, duodenal injuries associated injuries to the pan-
creas or common bile duct (or both) and compromised blood sup-
ply to the duodenum [39].

In case of peptic ulcer disease perforations larger than 2 cm 
have been shown to have higher leak rates (up to 15%) with prima-
ry repair, with an associated mortality of 10–35% increasing with 
delay in re-exploration [40].

Omental patching does not correct the underlying disease pro-
cess which causes foregut perforation, and has a 12% endoscopi-
cally proven recurrent ulceration rate and a 23% incidence of re-
current symptoms within 44 months [41].

Surgical treatment
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Using a drain won’t avoid the need for reoperation if leakage 
develops, but it may provide early warning if there is a leak that re-
quires reoperation. The sub hepatic drain cannot prevent leakage 
from the duodenal suture line; it can control the source of infection 
by creating a controlled external fistula. If patient presents gener-
alized intra-abdominal collection, we usually prefer a subhepatic 
and an additional pelvic drain [42].

For the gastric ulcer perforation, a biopsy from the ulcer mar-
gin is recommended to exclude the risk of underlying malignant 
process.

Laparoscopic approach should be the first therapeutic option in 
patients with perforated peptic ulcer after considering other vari-
ables such as experience, costs and availability [45]. The laparo-
scopic approach allows better visualization, is less traumatic and 
allows quick recovery after the operation. Wong., et al. published a 
case series highlighting two of the main advantages of laparoscop-
ic approach: first, the advantage of pathology identification when 
there is uncertainty of the diagnosis, along with the avoidance of 
misplacing an abdominal incision [46].

Negative factors for the laparoscopic approach are shock, de-
layed presentation (> 24 h), confounding medical conditions, age > 
70 years, ASA (American Society of Anesthesiologists) score III–IV 
and Boey score of ≥ 2, ulcer location or large perforation size (> 
6–10 mm). The most accepted contraindication is signs of shock 
due to the negative impact of increase duration of surgery and neg-
ative influence of pneumoperitoneum on renal function [47]. For 
the laparoscopic approach the concern is the pneumoperitoneum 
for CO2 who leads to increased intra-abdominal pressure intraop-
eratively and is related to increased risk of bacteremia and sepsis 
due to the increased chance of bacterial translocation of peritoneal 
cavity into the bloodstream, increasing the occurrence of pneumo-
nia in patients submitted to this approach [48].

In laparoscopy the most common cause of conversion was an 
inability to repair the ulcer due to either technical difficulties or 
size of perforation. The conversion rates are directly influenced by 
the laparoscopic skills and experience of the surgeon. The conver-
sion rate range is described between 2.6 to 7.7% [49].

The place of laparoscopy

Because of the learning period, laparoscopic surgery may not be 
suited to every surgeon. When performed by laparoscopic experts, 
can be a valuable approach for treating difficult duodenal ulcer 
perforations [50,51]. Bertleff and Lange suggest that a number of 
20–25 cases for the surgeon operating with the laparoscopic meth-
od are sufficient to achieve an acceptable level of expertise [52,53].

The laparoscopic approach is without any doubt an effective 
method for treatment of perforated duodenal ulcer in selected 
cases [54].

The hybrid endoscopic and surgical procedures with high rates 
of luminal perforations stimulate the development of more effec-
tive and user-friendly devices for endoscopic closure of perfora-
tions [43].

Endoscopic treatment for small gastric defects (<10mm) using 
TTS (through-the-scope clips) with a linear shape, is an acceptable 
method and should be attempted. Endoscopic treatment for large 
gastric defects (>10mm) by the OTSC (over-the-scope clip system) 
can be efficient in duodenal perforation [44].

Endoscopy

Perforated peptic ulcer is a severe condition with high morbid-
ity. Early presentation of the patient to the hospital and early surgi-
cal therapy is very important for a good outcome. Abdominal CT 
scan with is considered as the gold standard for the diagnostic of 
perforation. Exploratory laparoscopy with suture and omentoplas-
ty is the most popular technique in case of simple perforation to a 
hemodynamic stable patient.

Conclusion
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