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ABSTRACT
Background: Duodenal diverticulum is a relatively common finding that can be incidentally found in upper 

gastrointestinal endoscopy in up to 20% of cases. Most duodenal diverticula are asymptomatic, and perforation of a 
duodenal diverticulum is extremely rare. 

Case report: We present a case of spontaneous rupture of a duodenal diverticulum in a 41-year-old female 
diagnosed with perforated duodenal diverticulum intraoperatively. Resection of the perforated diverticulum was 
performed, and closure was done interruptedly in two layers. The patient recovered uneventfully. 

Conclusion: Duodenal diverticulum perforation is a rare condition in which accurate preoperative diagnosis and 
treatment are challenging. Operative treatment with diverticulectomy and one or two-layer closure is the treatment of 
choice in most cases.
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I. BACKGROUND
The diverticulum is a protrusion of mucosa 

and submucosa of the small bowel through small 
structural defects, usually around blood vessels. 
Duodenal diverticulum is a relatively frequent 
diagnosis that can be incidentally found in upper 
gastrointestinal endoscopy in up to 20% of cases [1]. 
Most duodenal diverticula are asymptomatic, while 
in some cases, diverticula are complicated by pain, 
duodenitis, jaundice, and cholangitis. Perforation 
of a duodenal diverticulum is extremely rare. From 
1907 to 2021, only 210 cases of perforated duodenal 
diverticulum were reported in the literature 
[2]. While most cases were treated surgically 
or endoscopically [2], successful conservative 
management has also been reported(3). The overall 
mortality of duodenal diverticulum was 6% [2]. We 
present a case of spontaneous rupture of a duodenal 
diverticulum as well as a review of the literature.  

II. CASE REPORT
A 41-year-old female patient was admitted 

to the hospital because of abdominal pain in the 
epigastrium and right lower quadrant. The patient 
had no history of NSAID and steroid use, no history 
of peptic ulcer disease, or any particular medical 
conditions. She had a sudden onset of severe 
abdominal pain, which increased with movement. 
There was no nausea or vomiting.

On admission, her vital signs showed a 
temperature of 370C, heart rate of 90/minute, blood 
pressure of 130/70 mmHg, and respiratory rate of 
20/minute. Clinical examination demonstrated 
moderate pain in the epigastrium and right lower 
quadrant with rebound tenderness of the right 
lower quadrant. 

Blood analysis showed leukocytosis (11.9 K/
µL with 92% neutrophils). Her C-reactive protein 
level was slightly elevated (6.89 mg/L). An 
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abdominal CT scan with IV contrast showed an edematous duodenal wall with an adjacent 63x37 mm 
retroperitoneal gas collection. Fat stranding around the duodenum and free fluid along the ascending 
colon were also noted (Figure 1).

Figure 1: CT scan images showing perforated thin-walled 
diverticulum connecting with a paraduodenal gas collection.

The patient underwent exploratory laparoscopy, which revealed pus collection under the liver and along 
the right paracolic gutter. Conversion to open surgery was decided due to the inability to expose the site 
of perforation. After a midline supraumbilical laparotomy was made, the Kocher maneuver was performed 
to mobilize the duodenopancreatic bloc, exposing a 1.5 x 1.0 cm diverticulum on the posterior surface of 
the second part of the duodenum. The diverticulum neck was measured at 1.0 cm. The diverticulum was 
inflamed and perforated at the apex (Figure 2). It was resected and closed at the neck in two layers in an 
interrupted fashion using Vicryl® 3.0 sutures. Peritoneal lavage was done, and a 24F drainage tube was 
placed along the duodenum. The nasogastric tube was kept. Pathological results showed acute inflammation 
of the duodenal diverticulum without evidence of malignancy.

Figure 2:  The diverticulum at the mesenteric border (left) and the perforation at its apex (right). 

The patient was treated with parenteral nutrition, antibiotics, and analgesia. Bowel movement returned 
on postoperative day 4. The nasogastric tube and drainage were removed on day 5. She resumed oral intake 
on the same day, initially with clear liquid, and advanced as tolerated on the following days. She was 
discharged on postoperative day 11.

III. DISCUSSION
In the era of frequent use of endoscopic 

examination for upper gastrointestinal complaints, 

duodenal diverticula were reported to exist in 
20% of patients, which is a significantly higher 
prevalence compared to previous figures in barium 
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examination (5%) [4]. Most diverticula are located 
in the duodenum’s second part, and most are found 
along the pancreatic or mesenteric border [5].

Symptomatic duodenal diverticula can result 
from diverticulitis, biliopancreatic compression, 
hemorrhage, or perforation [6]. Perforation is 
believed to be the rarest since the duodenum has 
more rapid intraluminal flow and smaller bacteria 
counts, and duodenal diverticula are generally 
larger than colonic diverticula [5]. Thorson C. et al. 
reported that the most common cause of perforated 
duodenal diverticulum is diverticulitis (62%). 
Other possible causes include enterolithiasis (10%), 
iatrogenic (5%), ulcer (5%), trauma (4%), and 
foreign body (2%) [5]. 

Preoperative diagnosis of perforated duodenal 
diverticulum represents a clinical challenge since 
the symptoms are vague and should be differentiated 
from pathologic processes of adjacent organs. CT 
scan has become the imaging of choice in most 
cases, demonstrating the presence of extraluminal 
air, fluid, or contrast, thickened duodenal wall, 
or periduodenal fat stranding. Another tool for 
diagnosis is diagnostic laparoscopy. However, 
the duodenum is more difficult to expose, and the 
reported sensitivity of exploratory laparoscopy is 
less than 25% [7].

Treatment choice is usually based on the patient’s 
general status, comorbidities, and extent of abdominal 
infection. If the patient presents with peritoneal signs, 
prompt surgical exploration is required since delayed 
treatment is associated with increased mortality and 
complications. Laparotomy was used in most cases, 
but a laparoscopic approach was also reported [8]. 
Regarding surgical techniques, the duodenum is 
kocherized to assess the perforation size and the relation 
to the ampulla of Vater. Simple diverticulectomy and 
transverse closure of the duodenum using a hand-
sewn technique or stapling device in one or two layers 
were done in most cases. More aggressive procedures 
have also been described, including segmental 
duodenectomy and duodenojejunostomy, duodenal 
occlusion, biliary diversion, and pylorus-preserving 
Whipple’s procedure [9]. 

Some authors advocate conservative treatment 
composed of bowel rest, broad-spectrum 
antibiotics, and percutaneous drainage if needed, 
which is used in selected stable patients and 
patients with multiple comorbidities who are 
poor surgical candidates [10]. Endoscopic 
treatment can be added to conservative treatment 
in clinically stable patients. A nasobiliary and/or 
nasopancreatic drainage can be further added to 
obviate the need for invasive surgical procedures 
as reported by Shimada et al [3].
IV. CONCLUSIONS

Duodenal diverticulum perforation is a rare 
condition in which accurate preoperative diagnosis 
and treatment are challenging. Operative treatment 
with diverticulectomy and one or two-layer closure 
is the treatment of choice in most cases.

Consent
The patient’s informed consent to publication 

was obtained, and all measures were taken to protect 
the patient’s privacy. 
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