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Background: Every year peptic ulcer disease affects 4 million people around the world. Perforation is the second most 
common ulcer-related complication. Ulcer perforation was a lethal disease until surgical treatment was introduced.
Objectives: This study was performed to assess the demographic distribution of peptic ulcer, to assess the clinical 
presentations of peptic ulcer perforation, to evaluate the site of perforation and effective method of treatment, and to study 
the complication of peptic ulcer perforation and its management.
Material and Methods: This is a cross-sectional study, which was conducted from May 2013 until April 2016 at RIMS, 
Ranchi. A detailed history was taken and clinical examination of the patient was carried out at the time of admission. X-ray 
abdomen erect posture, leukocyte count, serum amylase were performed along with other investigations. After surgery, 
site of perforation type of surgery along with any complications and outcome of treatment were recorded. Patients were 
followed-up for 30 days.
Results: A total of 91 patients were studied with men and women ratio of 3.55:1. Most common age group was the 4th 
decade with mean age being 36 years, while most common symptom was abdominal pain. X-ray abdomen erect showed 
gas under diaphragm in 75 (82.41%) patients and leukocytosis was present in 91.21% of cases. Duodenal perforations 
(n = 77, i.e., 84.62%) were more common than gastric perforations (n = 14, i.e., 15.38%). Simple closure with omental 
patch (n = 74, i.e., 81.32%) was the most common surgical method employed. Wound sepsis (n = 45, 49.4%) was the 
most common complication.
Conclusion: Perforation of peptic ulcer is one of the most common causes which require emergency laparotomy. 
Duodenum and pylorus are commonly involved and simple closure with omental patch was effective. Early operation is 
the key to successful treatment and minimizes mortality.
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these patients and 2–14% of the ulcers will perforate.[4,5] 
Perforation is the second most common ulcer-related com-
plication. During the early decades of the twentieth century 
ulcer perforation incidence increased greatly, and there was 
an epidemic of ulcer perforations situated in the duodenum 
of middle-aged men.[6,7] Today ulcer perforation incidence is 
stable or tends to decline, and most patients with ulcer per-
forations are elderly men and women, with perforations in 
the prepyloric and pyloric areas as frequent as perforations 
in the duodenum.[7,8] While older age, comorbidity, and use 
of NSAIDs or steroids are associated with mortality. Shock 
upon admission, preoperative metabolic acidosis, tachy-
cardia, acute renal failure, low serum albumin level, high 
American Society of Anaesthesiologists score, and preop-
erative delay >24 h were associated with poor prognosis.[9] 
Ulcer perforation was a lethal disease until surgical treatment 

Introduction

Every year peptic ulcer disease affects 4 million peo-
ple around the world.[1] It is widely prevalent in India and is 
more common among the population of south India than 
north India.[2,3] Complications are encountered in 10–20% of  
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was introduced. Mikulicz was the first to suture a perforated 
gastric ulcer in 1880,[10] and suture is still the most common 
treatment for ulcer perforation.

This study was performed to assess the demographic dis-
tribution of peptic ulcer, to assess the clinical presentations of 
peptic ulcer perforation, to evaluate the site of perforation and 
effective method of treatment, and to study the complications 
of peptic ulcer perforation and its management.

Material and Methods

This is a cross-sectional study, which was conducted from 
May 2013 until April 2016 at RIMS, Ranchi. The patients who 
were treated for peptic ulcer perforation at Rajendra Institute 
of Medical Sciences, Ranchi formed the pool for the present 
study. Patients who were diagnosed as peptic ulcer perfora-
tion, both gastric and duodenal, and were negative for malig-
nancy were only included in the present study. A detailed 
history was taken and clinical examination of the patient was 
carried out at the time of admission with special references 
to demographic characteristics, disease chronology, history of 
NSAID or alcohol abuse, etc. X-ray abdomen erect posture, 
leukocyte count, and serum amylase were performed along 
with other investigations. After surgery site of perforation type 
of surgery along with any complications and outcome of treat-
ment were recorded. Patients were followed-up for 30 days.

Results

Out of the total of 91 patients studied, 71 were men, i.e., 
78.02% while 20 were women, i.e., 21.98%, with a men and 
women ratio of 3.55:1 (Figure 1).

The majority of our patients were in the age group 31–40 
(n = 32, i.e., 35.16%) followed by age group 21–30 (n = 22, 
i.e., 24.17%), and age group 41–50 (n = 15, i.e., 16.48%), 
respectively, with mean age being 36 years (Table 1).

A majority of patients (n = 35, i.e., 38.46%) presented 
between 24 and 48 h of onset of symptoms. 30 (32.97%) 
patients presented within 24 h of onset of symptoms while  
26 (28.57%) presented after 48 h of onset.

Majority of patients (n = 64, i.e., 70.33%) had history of 
dyspepsia or were a known cases of peptic ulcer disease 
while 27 (29.67%) of the patients had no previous history of 
peptic ulcer disease or any history of dyspepsia. A majority of 
patients (n = 42, i.e., 46.15%) had a history of NSAID abuse, 
60 (65.73%) were known smokers while 39 (42.86%) patients 
were admittedly alcoholics (Table 2).

The most common presenting complains were abdomi-
nal pain (100%), abdominal distension (93.4%), and nausea 
and vomiting (85.71%). Absolute constipation was present in 
60.44% of the patients while 21.98% of the patients presented 
with oliguria (Table 3).

As for clinical signs 97.8% of the patients in this study had 
abdominal rigidity or guarding. Rebound tenderness could 

Figure 1: Showing gender distribution

Table 1: Age distribution

Age in years Duodenal 
ulcer

Gastric 
ulcer

Total

Less than 10 years 1 0 1 (1.09%)
11–20 4 0 4 (4.39%)
21–30 years 20 2 22 (24.17%)
31–40 years 28 4 32 (35.16%)
41–50 years 10 5 15 (16.48%)
51–60 years 6 1 7 (7.7%)
61 years and above 8 2 10 (10.99%)

Table 3: History of peptic ulcer/dyspepsia

History of dyspepsia/pepticulcer disease Incidence

Yes 64 (70.33%)
No 27 (29.67 %)

Table 2: Time of presentation after onset of symptoms

Time of presentation Frequency Percentage

Within 6 h 9 9.89
6–24 h 21 23.08
24–48 h 35 38.46
After 48 h 26 28.57
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be elicited in 89.01% of the patients while 81.32% had ele-
vated temperature. Obliteration of liver dullness was present 
in 78.02% of the patients whereas digital rectal examination 
demonstrated intra-abdominal collection in 54.94% of patients. 
In total, 83 (91.21%) patients had leukocytosis (> 10 × 109 per 
liter). All of the patients were subjected to erect X-ray abdomen 
erect posture out of these 75 (82.41%) patients showed radio-
logical sign of gas under diaphragm while 16 (17.58%) patient 
did not show any radiological signs of perforation. Briefly,  
3 (3.3%) patients showed elevated amylase levels (Table 4).

During surgery it was observed that duodenal and pyloric 
ulcer perforations (n = 77, i.e., 84.62%) surpassed prepyloric 
and gastric perforations (n = 14, i.e., 15.38%) by a huge mar-
gin. Simple closure with omental patch (n = 74, i.e., 81.32%) 
was the most common surgical method employed especially 
for duodenal perforation repair. Also, 3 (3.3%) patients of duo-
denal ulcer perforation had giant perforations which warranted 
gastrojejunostomy. All 14 patients with gastric perforations 
were repaired primarily with two layered sutures (Tables 5–7).

Wound sepsis (n = 45, 49.4%) was the most common 
complication followed by wound dehiscence (n = 23, 25.27%). 
In total, 21 (23.08%) patients developed chest infection, 11 
(12.09%) complicated with enterocutaneous fistula, 7 (7.6%) 
patients developed septicemia in the post operative period, and 
5 patients ultimately died, mortality rate being 5.49% (Table 8).

Discussion

In the present study it was observed that out of the total of 
91 patients studied, 71 were men, i.e., 78.02% while 20 were 
women, i.e., 21.98%, with a men and women ratio of 3.55:1. 
Everett et al[11] in their study of 136 patients observed sex 
ratio of 6.5:1 with only 18 women patients. This study agrees 
with the result of our study of men predominance in perfo-
rated peptic ulcer cases. Svanes[12] was of the view that in 
men, ulcer perforation incidence increased until about 1950 
and declined thereafter. In women the incidence was low 
and fairly stable until about 1950, from which time it slowly 
increased. Increasing age among ulcer perforation patients 
has been observed during this time span, with declining inci-
dence among the young and increasing incidence among the 
elderly. Most of this temporal variation could be attributed to 
changing rates of duodenal ulcer in men, whereas rates of 
gastric ulcer perforation appear to have been fairly stable. 
Thorsen et al[13] in their study found a men and women ratio of 
1:1.42 with a slight women predominance which is contradic-
tory to our and other authors findings of men predominance. 
It was concluded that this may be due to regional variations.

In our series, it was observed that the majority of our 
patients were in the age group 31–40 (n = 32, i.e., 35.16%) 
followed by age group 21–30 (n = 22, i.e., 24.17%), and age 
group 41–50 (n = 15, i.e., 16.48%), respectively, with mean 
age being 36 years. Everett et al[11] in their study of 136 patients 
observed that two-third of patients in the study belonged to 

Table 4: Abuses

Abuses Incidence

Alcoholic 39 (42.86%)
NSAID abuse 42 (46.15%)
Smoker 60 (65.73%)

Table 5: Clinical features and investigations

Symptom Frequency Percentage

Abdominal pain 91 100
Abdominal distension 85 93.4
Nausea/vomiting 78 85.71
Absolute constipation 55 60.44
Oliguria 20 21.98

Signs
Abdominal rigidity 89 97.8
Rebound tenderness 81 89.01
Elevated temperature 74 81.32
Obliteration of liver dullness 71 78.02
Collection in DRE 50 54.94

Investigations
Leukocytosis 83 91.21
Gas under diaphragm in X-ray 
abdomen erect

75 82.41

Elevated serum amylase 3 3.3

Table 8: Postoperative complications

Complication Frequency Percentage

Wound infection 45 49.4
Wound dehiscence 23 25.27
Chest infection 21 23.08
Enterocutaneous fistula 11 12.09
Septicemia 7 7.6
Death 5 5.49

Table 6: Site of perforation

Duodenal ulcer/pyloric Gastric ulcer Total

77 (84.62%) 14 (15.38%) 91

Table 7: Type of repair

Type of repair Site Incidence

Simple closure with 
omental patch

Duodenum 74 (81.32%)

Gastrojejunostomy Duodenum 3 (3.3%)
Two layered closure Pyloric/pre-pyloric 14 (15.38%)
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age group 30–60 which is in concordance with the findings of 
our study. Bansod et al[14] also had similar observations with 
huge majority of patients falling in between 21 and 50 years 
of age. Hannan et al[15] in 2005, in their study of peptic perfo-
ration, reported that the mean age was 41 years, the highest 
incidence 34% was in the age group of 30–40 years. Our find-
ings are similar to the findings of other studies.

In our study a majority of patients (n = 35, i.e., 38.46%) 
presented between 24 and 48 h of onset of symptoms. In total, 
30 (32.97%) patients presented within 24 h of onset of symp-
toms while 26 (28.57%) presented after 48 h of onset. Everett 
et al[11] in their study observed that majority of patients (68%) 
presented within 24 h of onset of symptoms. Limiting surgi-
cal delay is of paramount importance in treating patients with 
PPU. In fact from the Danish Clinical Register of Emergency 
Surgery, a cohort study including 2668 patients showed that 
every hour of delay from admission to surgery was associated 
with an adjusted 2.4 per cent decreased probability of survival 
compared with the previous hour.[16] In our study patients pre-
sented late which is contradictory to what was observed by 
Everett et al[11] is probably because of lack of awareness and 
education among our population. Also the fact that the first 
medical personnel these poor people come across are usually 
quakes or paramedical staff which leads to delay in diagnosis 
and proper referral. 

In our series majority of patients (n = 64, i.e., 70.33%) had 
history of dyspepsia or were a known cases of peptic ulcer 
disease while 27 (29.67%) of the patients had no previous 
history of peptic ulcer disease or any history of dyspepsia. 
A majority of patients (n = 42, i.e., 46.15%) had a history 
of NSAID abuse, 60 (65.73%) were known smokers while  
39 (42.86%) patients were admittedly alcoholics. Svanes[12] 
was of the opinion that Smoking seem to be a risk factor of 
major importance for ulcer perforation. The risk was increased 
by a factor of 10 in smokers among both men and women. It 
was estimated that smoking might account for 77% of all ulcer 
perforations in the age group younger than 75 years.

NSAIDs are another well-known risk factor for peptic ulcer 
perforation. Five to eight times increased ulcer perforation risk 
has been reported for NSAID users.[17,18]

Everett et al[11] observed that 43% of patients of peptic ulcer 
perforation were alcoholics. In our series it was observed that 
most of the patients were either smokers or alcoholics or both 
and a fair number had a history of NSAID abuse. These were 
in agreement with other authors that smoking, alcoholism, 
and NSAID abuse are important etiological factors.

The most common presenting complains were abdominal 
pain (100%), abdominal distension (93.4%) and nausea and 
vomiting (85.71%) while abdominal rigidity or guarding were 
the most common clinical sign present (97.8%). Rebound 
tenderness could be elicited in 89.01% of the patients while 
81.32% had elevated temperature. Everett et al[11] in their 
study of 136 patients observed that the most constant man-
ifestation of perforation was the abrupt onset of agonizing 
and disabling abdominal pain (90 %) while vomiting was 
present in 43% cases. Bansod et al[14] also observed that 

100% of patients presented with abdominal pain and all of 
them had abdominal guarding and rigidity. Our finding is in 
concordance with the findings of other authors.

In our study 83 (91.21%) patients had leukocytosis. 
All of the patients were subjected to erect X-ray abdo-
men, out of these 75 (82.41%) patients showed radio-
logical sign of gas under diaphragm. Briefly, 3 (3.3%) 
patients showed elevated amylase levels. Everett et al[11]  
observed that 65% patients had leukocyte count of more 
than 10,000. They observed elevated amylase lev-
els in 2.2% of cases. Mehboob et al were of the opinion 
that the presence of gas under the diaphragm on plain 
abdominal erect X-ray is present in 75% of the cases.[19]  
Phillipo et al[20] in their study of 84 patients observed that 
pneumoperitoneum was present on X-ray abdomen erect 
view in 65.8% of cases. Salomone Di Saverio et al[21] opined 
that free air under the diaphragm found on an upright chest 
X-ray is indicative of hollow organ perforation and man-
dates further work-up and/or exploration. In the setting of an 
appropriate history and peritonitis on examination, free air 
on X-ray is sufficient to justify exploration. Patients without 
pneumoperitoneum at admission on plain chest radiograph 
should be evaluated further by computed tomography (CT) 
scanning with oral contrast. Our findings are in concordance 
with that of other authors and it was agreed that plain X-ray 
abdomen erect view is mainstay of diagnosis of peptic ulcer 
perforation. Patients of hollow viscera perforation who do 
not show gas under diaphragm will require CT scan.

In the present study it was observed that duodenal and 
pyloric ulcer perforations (n = 77, i.e., 84.62%) were much 
more common than prepyloric and gastric perforations  
(n = 14, i.e., 15.38%). Svanes et al[7] also agree to our findings 
of duodenal and pyloric region as most common site for peptic 
ulcer perforation. Kenneth et al[22] in their study of 172 patients 
observed that gastric ulcer were more common. They had 
included pyloric ulcers as gastric ulcers while in the present 
study pyloric ulcers were included along with duodenal ulcers.[22]  
Ulcer site definition may be confusing, since some classify 
prepyloric and pyloric ulcers as duodenal,[23] while others clas-
sify those ulcers as part of the stomach and hence gastric 
ulcers.[24] Further, extensive perioperative and inflammatory 
tissue changes may make it difficult to distinguish between the 
duodenum and the pyloric area during the operation, hence 
clinical misclassification can obviously occur. Thus there is no 
doubt that duodenum and pylorus taken together is the most 
common site of peptic ulcer perforation as observed by us and 
other authors.

In our series simple closure with omental patch (n = 74, 
i.e., 81.32%)was the most common surgical method employed 
especially for duodenal perforation repair. In total, 3 (3.3%) 
patients of duodenal ulcer perforation had giant perforations 
which warranted gastrojejunostomy. All 14 patients with gastric 
perforations were repaired primarily with two layered sutures. 

Mikulicz[10] was the first to suture a perforated gastric ulcer. 
The current treatment of perforated peptic ulcer is primary clo-
sure, covered by omentoplasty. The classical Graham patch 
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technique, described by Graham in 1937 can be applied.[25] 
The idea in closing the perforation not only by sutures but 
also with an omental plug is the sealing and tamponade effect 
of the plug. Other authors also used Grahams patch as treat-
ment of choice.[11,20] Joshi et al[26] in their study concluded that 
laparoscopic repair of perforated peptic ulcer is a safe and 
reliable procedure and it reveals lesser morbidity and com-
plication rate when compared with open group. In our study 
laparoscopy was not used as a treatment modality. 

Wound sepsis (n = 45, 49.4%) was the most common com-
plications followed by wound dehiscence (n = 23, 25.27%). 
In total, 21 (23.08%) patients developed chest infection, 11 
(12.09%) complicated with enterocutaneous fistula, 7 (7.6%) 
patients developed septicemia in the post-operative period, and 
5 patients ultimately died. Mortality rate was found to be 5.49%. 
Everett et al[11] observed chest infection in 27%, wound infection 
in 16%, wound dehiscence in 11%, leak in 12%, and a mortality 
rate of 23.5%. SeungJin et al[27] found an overall 30-day mortal-
ity rate to be 3.17%, while Kenneth et al[22] observed a mortality 
rate of 16.3%. Our mortality rate is similar to that of SeungJin 
et al but lower than that of Kenneth et al and Everett et al.

Conclusion

Perforation of peptic ulcer is one of the more common 
causes which require emergency laparotomy. Men are 
more commonly affected with peak incidence in the thirties. 
Duodenum and pylorus are the most common sites of perfo-
ration. Simple closure with omental patch was effective with 
excellent results in majority of cases despite patients’ late 
presentation. Mortality remained low at 5.49%. Early opera-
tion is the key to successful treatment and minimizes mortality.
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