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I n t r o d u c t i o n  

Duodenal perforation is a lethal condition if not 

treated timely. The literature reports a mortality 

rate that varies between 8% and 25%1. There are 

two types of duodenal perforation: confined and 

free. When intestinal contents spill freely into the 

abdominal cavity, a free perforation occurs, 

leading to widespread peritonitis. Contained 

perforation occurs when the ulcer creates a full-

thickness hole, but free leakage is prevented by 

contiguous organs such as the pancreas that wall 

off the area. Patients with duodenal ulcer typically 

experience hunger or nocturnal abdominal pain. 

In perforation, it mostly result in an abrupt onset 

of excruciating upper abdominal pain. Imaging is 

crucial for early resuscitation since it aids in 

diagnosis. The risk of morbidity and mortality can 

be reduced through risk assessment and 

appropriate therapeutic alternative selection2.  

Objectives: To determine the frequency of duodenal perforations and to assess the associated etiological factors. 
Methodology: A cross sectional study was conducted at Department of General Surgery, Pakistan Institute of Medical 
Sciences Islamabad, from January 2018 to December 2021. All patients above 14 years age of either gender who had 
perforation in duodenum confirmed on laparotomy were included in the study. Pregnant females and patients with 
iatrogenic duodenal perforation were excluded. Detailed history regarding causative factors and clinical examination 
was documented on prescribed proforma. Operative findings on laparotomy were also recorded. Data was analyzed 
by using SPSS version 24. 
Results: A total of 216 patients were studied with mean age of the study participants was 48.4±7.14 years. Male to 
female ratio was 3:1. with 77% were males. Patients from middle age (35 - 55 years) were mostly affected (86, 39.8%), 
followed by young age (20 - 35 years) patients (82, 38.8%). H pylori infection was the cause of duodenal perforation 
in 119 (63.9%) patients followed smoking in 76 (40.9%).  
Conclusions: Middle age patients were commonly affected. H pylori infection was the most common cause of 
duodenal perforation followed by smoking. There is a significant association of age and socioeconomic status with 
the frequency of patients who had duodenal perforation due to peptic ulcers. 
Keywords: Duodenum, Perforation, Peritonitis. 
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Peptic ulcer disease is a significant cause of 

duodenal perforation. Peptic ulcer disease affects 

four million people around the world each year3. 

Despite advancement in the management of 

peptic ulcer and increasing knowledge about its 

etiology, the incidence of peptic ulcer 

complications i.e. bleeding, perforation and 

obstruction have been reported  unchanged in the 

range of 10-20%4,5,6. Main etiological factors 

include: Helicobacter pylori 80%7, smoking 64%,8 

and use of non-steroidal anti-inflammatory drugs 

(NSAIDs) 2-4%9. All these are  associated with 

initiation of ulcer, delayed healing, relapses, and 

complications of peptic ulcer disease. Other 

associated etiological factors include steroid use, 

alcoholism, stress, and a diet high in salt10.   

Because of lack of proper registry system, the 

epidemiology of duodenal ulcer and its perforation 

in Pakistan is difficult to describe. There is a trend 

of self-medication with poor compliance and 

patients do not seek medical advice. The high 

incidence of H pylori infection, increased use of 

NSAIDS and smoking leads to non-traumatic 

duodenal perforation which is a serious health 

issue.11 Keeping in view the high morbidity and 

mortality associated with duodenal perforation 

due to failure of anti-ulcer drugs or non-

compliance of patients or any concomitant factor 

or disease that predisposes to perforation, 

estimates of the disease need to be available in 

our setting. The objectives of the study were to 

determine the frequency of non-traumatic 

duodenal perforations and to assess the 

etiological factors associated duodenal 

perforations. 

M e t h o d o l o g y  

An observational cross sectional study was 

conducted at Department of General Surgery, 

Pakistan Institute of Medical Sciences Islamabad 

from January 2017 to December 2020. Sample 

size was calculated using a 14% prevalence of 

non-traumatic duodenal perforation in peptic 

ulcers,5,6 keeping 95% confidence level and 5% 

margin of error under WHO software for Sample 

size determination in health studies. Patients were 

selected by consecutive non probability sampling 

technique.  

All patients of age 14 years and above of both 

genders who presented with peritonitis and had 

perforation in duodenum on laparotomy. Patients 

with iatrogenic duodenal perforation and pregnant 

females were excluded from the study. 

Data collection procedure: The study was 

conducted after approval from hospital ethical 

committee. All patients from surgical OPD and 

emergency department meeting the inclusion 

criteria were recruited, after informed consent. A 

detailed history was taken and clinical 

examination was done. Blood samples for 

complete blood picture, serum electrolytes and 

serum enzyme-linked immunosorbent assay 

(ELISA) test to confirm H. pylori infection were 

taken on the same day. Erect Abdominal X-ray 

films was also be taken for diagnosing the gut 

perforation. All the tests and examinations were 

keenly observed and final decision was made 

under the supervision of a senior consultant 

surgeon with more than 05 years of experience. 

Operative findings on laparotomy were recorded. 

Any pus, free fluid were sent for culture and 

sensitivity and margins of the perforation and 

lymph node if found sent for histopathology. All 

data was recorded in the study proforma.  

Data analysis procedure: SPSS software version 

24 was used for the data analysis. Continuous 

variables like age were described as mean ± 

standard deviation. Categorical variables like 

gender, socioeconomic status, smoking, NSAID 

use, H Pylori infection, laparotomy findings, 

duodenal perforation are expressed as 

frequencies and percentages. To know statistical 

association of outcome variable i.e presence of 

non-traumatic duodenal perforation with different 

independent variables like age, gender, 

socioeconomic class, etc chi-square test used at 
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5 % significance level. Results are presented as 

tables. 

R e s u l t s  

Data of 216 patients were studied. Mean age of 

the patients was 48.4±7.14 years ranged from 20 

- 70 years. Demographics of the patients was 

showed in Table 1.  Different age groups had 

strong association with socio-economic status 

(SES) (p=0.004) and literacy level of the 

respondents (p=0.003).  

Table 1. Demographics of the patients. (n=216) 

Characteristics Frequency 

(n) 

Percentage 

(%) 

Age  (years) 

         20 - 35 

         36 - 55 

         > 55  

 

84 

86 

46 

 

38.8 

39.8 

21.4 

Gender 

M 

F 

 

167 

49 

 

77.3 

32.9 

Literacy 

Illiterate 

Literate 

 

138 

48 

 

74.1 

25.9 

Profession 

Unemployed  

Employed  

 

154 

62 

 

71.3 

28.7 

Marital status 

Married 

Divorced 

Widow 

 

210 

04 

02 

 

97.2 

1.8 

0.9 

Socioeconomical 

status 

Lower Middle 

Upper Middle 

Poor 

 

198 

17 

02 

 

91.6 

7.8 

0.9 

Male to female ratio was 3:1; as 167 (77.3%) were 

males. 81.6% of the total male patients had 

duodenal perforations as compared to 44.6% of 

the total females and the association was highly 

significant (p=0.001). This meant that being a 

male was a high risk factor to have duodenal 

perforations. 

In the current study it was found that 63.9 % of the 

study population having H. Pylori infection. Out of 

them Majority of them 68% were males while 32 

percent were females. P value was highly 

significant (0.003). 

Table 2. Major etiological factors for Duodenal 

perforation. 

Causative Factors Frequency 

(n) 

Percentage 

(%) 

H pylori infection 119 63.9 

Smoking  76 40.9 

Multiple factors 38 20.4 

Use of NSAIDs 09 4.8 

In the current study it was found that 40.9 % of the 

study population having history of smoking. Out of 

them Majority of them 98% were males while 02 

percent were females. P value was significant 

(0.004). It was found in this study that majority of 

the perforations occurred in middle age while 

77.9% of the participants suffered from it were 

males. Age was studied against the prevalence of 

Duodenal Perforations status and significant 

relationship of the two variables was found 

(p=0.001). Similarly, there was strong association 

was found between age groups and socio-

economic status (p=0.004) and literacy level of the 

respondents (p=0.003). Persons with lower socio-

economic status and lower educational status 

were found to be more having these ailments than 

the rest groups. Marital status was found to be 

significantly associated with perforations and 

72.6% of the people having perforations were the 

married (p=0.003). 

Different types of causative agents were also 

studied and it was found that 4.6 % of the study 

population having history of using NSAIDs. 

Majority of them 88% were females. 63.9% of the 

study population having H Pylori infection. Out of 

them Majority of them 68% were males while 32 

percent were females. P value was highly 

significant (0.003). 40.9 % of the study population 

having history of smoking. Out of them Majority of 

them 98% were males while 2% were females. P 

value was significant (0.004). Finally in Around 21 

percent cases of duodenal perforations, multiple 

factors were involved. Out of these 54 % were 

having H Pylori and Smoking factor, 34 percent 

were using cigarettes and NSIADs while in the 

remaining 11 percent all the three factors were 

present. 
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D i s c u s s i o n  

Duodenal perforation, a potentially fatal condition, 

is not unusual in our region. A duodenal 

perforation can have several potentially fatal 

causes, including peptic ulcers, trauma, iatrogenic 

conditions, etc. To our knowledge, there aren't 

many publications comparing the results of 

duodenal perforation from these many causes 

with one another, primarily from the developing 

world, despite the fact that each of these causes 

is extensively covered in the literature12. 

Management is not standardized, since it primarily 

depends on the clinical situation and the 

surgeon's experience. Thus, in order to prevent 

catastrophes, early diagnosis and prompt 

treatment are necessary. Treatment delay is 

directly associated with morbidity and mortality in 

duonenal perforation. 

In this study, we observed that the mean age was 

48.4 years, and the male: female ratio was 3 : 1, 

which is in consistent with another study of 

Pakistan that reported a mean age of 49.23 

years13. Few South Asian studies also found the 

similar mean age of 40-43.4 years and a high 

gender ration of 10.5:114,15. However data of a 

study from Jordan showed 47.1% of patients 

below 30 years of age unlike our finding16. The 

present findings are also comparable to a study 

conducted in West African population, in which 

they reported a mean age of 45.5 years, and the 

male: female ratio at 4.8 : 117.  

We also found in this study that majority of the 

perforations occurred in middle age while 77.3% 

of the patients were males. The most frequent 

aetiological cause leading to perforation was 

found to be duodenal ulcer, which also had the 

best prognosis. One of the main causes of 

duodenal perforation is peptic ulcer disease. 

Between 2 and 10% of patients with ulcers are 

thought to experience acute perforations of the 

duodenum. H. pylori infection and NSAID use are 

the two main causes of peptic ulcers and 

perforation. Chronic liver illness, smoking, 

hyperparathyroidism, and chronic renal failure—

particularly during dialysis and transplantation—

are additional risk factors. In all age categories, 

the incidence of duodenal and stomach 

perforations has grown due to the prevalence of 

H. pylori in the lower socioeconomic classes and 

the associated poverty, overcrowding, and 

inadequate hygiene, especially in the developing 

world18.   

The major etiological factors for duodenal 

perforation in the present study are H pylori 

infection followed by smoking and use of NSAIDs. 

These findings are similar with the other studies 

that showed the similar results. Similarly, there 

was strong association was found between age 

groups and socio-economic status (p=0.004) and 

literacy level of the respondents (p=0.003). 

Patients with lower socio-economic status and 

lower educational status were found to be more 

having these ailments than the rest groups. Marital 

status was found to be significantly associated 

with perforations and 72.6% of the people having 

perforations were the married (p=0.003). Different 

types of causative agents were also studied and it 

was found that 4.6 % of the study population 

having history of using NSAIDs. Majority of them 

88% were females. 63.9 % of the study population 

having H Pylori infection. Majority of them 68% 

were males while 32 percent were females 

(p=0.003). 40.9 % of the study population having 

history of smoking. Out of them 98% were males 

while 02 percent were females, with significant P 

value of 0.004. Finally around 21% cases of 

duodenal perforations, multiple factors were 

involved. Out of these 54 % were having H Pylori 

and Smoking factor, 34% were using cigarettes 

and NSIADs while in the remaining 11% all the 

three factors were present. 

C o n c l u s i o n  

Duodenal perforations are highly prevalent in 

middle age people and serves as a hidden burden 

of disease in lower socio-economic age people. 

Males are more prone to be suffering from this 
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and thus special care is needed to prevent them 

from this disease. H pylori infection and smoking 

are the commonest causes for duodenal 

perforation that are preventable.  
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