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INTRODUCTION
Duodenal perforation is a common surgical emergency. It can be 
secondary to an ulcer, endoscopic procedure, trauma, or surgery for a 
non-gastroduodenal condition and carries a mortality rate ranging 
from 4% to 30% reported in Western countries. However, there are few 
reports comparing its outcome depending on the cause of the 
perforation.

It was previously a major complication of peptic ulcer (DU) disease; 
although it is now becoming progressively rarer with the increasing 
use of acid-lowering drugs, it still affects 2%–10% of such patients. 
Different authors have reported mortality rates in this condition 
ranging from 1.3% to 20% [1, 2]. It is also a feared complication of 
endoscopic retrograde cholangiopancreatography (ERCP), and in a 
review of 21 prospective studies, the incidence of post-ERCP duodenal 
perforation was 0.6%, and the perforation-related mortality was 9.9% 
[3]. Overall, 20% to 50% of these patients required surgery [4–6].

Trauma and abdominal surgery are other causes of duodenal 
perforation in 0.2%–3.7% of all trauma-related laparotomies, and the 
associated mortality of duodenal injuries was in the range of 
11.2%–26% [7–9].

Advanced age, preoperative shock, coexisting medical illness, and 
delay in treatment are common risk factors associated with poor 
outcomes in patients with duodenal perforation [10]. We reviewed our 
experience of surgical management of the different causes of duodenal 
perforation to try and focus on various factors of the patients 
intraoperatively and post-operatively that may have altered the 
prognosis.

METHODOLOGY
From a retrospective analysis of prospectively maintained data, we 
identied all patients who were operated for duodenal perforation 
admitted to our department at Darbhanga Medical College &Hospital, 
Darbhanga, Bihar between October 2017 and March 2021. The 
patients were sorted into four groups according to the size of the 
perforation noted intra-operatively – Group 1 (less than1 cm 
perforation); Group 2 (1 cm to 2 cm); Group 3 (2 cm to 3 cm); and, 
Group 4 (more than 3 cm perforation). No cases of anterior and 
posterior ulcers, or multiple perforations were encountered while 
reviewing the operative notes. Their demographic details, cause of 
perforation, preoperative variables such as organ failure, and the 
interval before surgery were collected.Intraoperative ndings such as 
the site of the perforation and type of surgery were collected. 
Postoperative variables recorded included the total length of hospital 

stay, time in the intensive care unit (ICU), postoperative leak rate, need 
for re-exploration, postoperative complications (according to the 
Clavien–Dindo grades), duration of drainage, and in-hospital 
mortality.

Operative Procedure
The technique of omentopexy was essentially the same in all the cases 
– a total of three sutures were placed onto the normal, healthy 
duodenum on either side of the perforation, a strand of omentum was 
placed directly onto the perforation, and the sutures were knotted 
above this. No attempt was made to close the perforation prior to 
placing the omentum as a graft.

RESULTS
Demographic Details
During the total study duration, a total of 112 patients underwent 
emergency surgery for duodenal ulcer perforations at our hospital. 
Male female ratio was 3.9:1. The average age of the patients was 44.3 
years ranging from 19 to 62 years, with an almost equal age of 
occurrence for males (38.5 years) and females (42.7 years).

Size Of Perforation
All the patients were divided into three groups as explained above. 
Group A was deemed to be the small perforation group, Group B was 
called 'large' perforations, and Group C, 'giant' perforations. The 
majority of patients came under the 'small' perforation group, but there 
were 42 patients (37.5%) with large perforations as per our denition. 
These patients had a higher age of presentation (49.2 years) than the 
patients with smaller perforations (37.6 years). Giant perforations, or 
perforations greater than 3 cm in size were seen only 4 cases, 
accounting for a small percentage (3.6%) of all cases seen.

Pre-operative Condition
The most common cause for duodenal perforation was peptic ulcer 
(55.5%), followed by ERCP-associated perforations (17.5%), 
inadvertent injury during surgery for adjacent organs (23.8%), and 
trauma (3.2%). Out of all, 25.0% had preoperative organ failure, 18 
had acute kidney injury (AKI) alone, 7 patients had AKI with 
respiratory insufciency requiring respiratory support, and 3 patients 
had circulatory failure requiring inotropic support. 

However, none of the patients needed dialysis preoperatively. The 
mean duration between the onset of symptoms and surgery was 3.9 
days (range 0–22), and the majority of perforations found were in the 
second part of the duodenum, i.e., D2 (n=28, 51%) followed by D1 
(n=27, 49%). All patients had broad-spectrum antibiotics before 
surgical intervention, along with supportive measures.
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Intra-operative Findings
The most commonly performed procedure was a primary repair of the 
duodenal perforation with diversion, e.g., a gastrojejunostomy (57%), 
followed by primary repair of perforation only (39%), diversion only 
(3.7%), and a resectional procedure (0.34%). In all patients, wide-bore 
abdominal drains were placed. The decision to extubate or ventilate in 
the immediate postoperative period was taken in consultation with the 
critical care team.

Post-operative Findings
The mean length of hospital stay was 21 days (7–61), and the mean 
ICU stay was 7.2 days (0–31). Abdominal drains placed during the 
surgery drained for a mean duration of 14 days (5–60). Duodenal leak 
developed in 18 (16.1%) cases during the postoperative period. Of the 
18 patients who developed a leak, 10 (55.5%) underwent re-
exploration with lavage, drain placement, and a feeding jejunostomy, 
and we managed the remaining 8 patients conservatively. 27 (24.1%) 
patients had minor complications (Clavien grades I and II), and 16 
(14.3%) had major complications (Clavien grades III and IV). Of the 
112 patients, 28 patients (25.0%) died.

DISCUSSION
Duodenal perforation is commonly due to a peptic ulcer but is now 
changing with the progressive increase in the availability and usage of 
endoscopic, diagnostic, and interventional procedures. In addition, 
perforations are encountered due to inadvertent injury at an operation, 
for instance, adjacent or a retroperitoneal organ. Although there is a 
substantial literature on each of these causes, they are generally dealt 
with separately, and there are few reports to our knowledge comparing 
the outcomes of duodenal perforation from these different causes with 
each other mainly from the developing world.

We found that duodenal ulcer was found to be the most common 
etiological factor leading to perforation and carried the best prognosis. 
Though the overall numbers of peptic ulcer perforations are not as 
expected in this part of the world, at the same time, we have a 
comparably higher number of ERCP and surgery-associated 
perforations that is due to the reason that most perforated peptic ulcer 
occurring in the low socioeconomic group generally seek treatment at 
public health care facility [11].

In this study, we observed that the mean age was 44.3 years, and the 
male: female ratio was 3.9: 1. However, few South Asian studies have 
reported a lower mean age of 40–43.4 years and a higher gender ratio 
of 10.5:1 [12, 13]. These studies were done exclusively on peptic ulcer 
perforations. The present study ndings are comparable to that of 
Nuhu and Kassama in which they reported a mean age of 45.5 years, 
and the male: female ratio at 4.8:1 in the West African population [14]. 
The discrepancy could be due to the higher socioeconomic strata of 
patients seeking treatment at this institute and also an increase in the 
use of aspirin and anti-inammatory medications in this age group.

In the inadvertent duodenal injury group, the majority (n=4, 36%) 
occurred in the course of laparoscopic cholecystectomy, and none 
were recognized intraoperatively and were identied at a mean 
duration of 5.08 days (range 3–7) after the surgery. It is a well-
recognized entity, and common duodenal perforation is secondary to a 
thermal injury with delayed manifestation. In a review of literature, the 
incidence of duodenal injury reported was 0.04% (range: 0.001%–4%) 
[15] and was generally identied during surgery or up to 5 days 
postoperatively in this study [16]. The associated mortality varied 
from 8.3 to 75%, as reported in a few studies [16], and in the present 
study, it is 25%.

CONCLUSION
Perforation of the duodenum is a common surgical emergency with a 
varied etiology. We found that older age, the presence of preoperative 
organ failure, delayed presentation, and postoperative leak were 
factors associated with poor outcomes. Patients with ERCP-associated 
perforation, the second part of duodenum perforation, and those 
treated with repair and diversion, ICU stay, and longer duration of 
drains in situ had a signicantly extended hospital stay.
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