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Laparoscopic duodenal segmental resection and Laparoscopic duodenal segmental resection and 
duodenojejunostomy for symptomatic duodenal diverticula  duodenojejunostomy for symptomatic duodenal diverticula  
in three cases treated at a community hospitalin three cases treated at a community hospital
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The duodenum is the second most common site of diverticula following the colon, but is associated with 
fewer complications than colonic diverticula. Diverticulitis, cholangitis, pancreatitis, perforation, 
hemorrhage, and blind loop syndrome may occur as complications of duodenal diverticula. Although 
nonoperative treatment is an option for patients in good condition without signs of sepsis, surgery is 
generally required for definitive treatment of complications. There are several surgical procedures for 
symptomatic duodenal diverticula. We performed laparoscopic duodenal segmental resection and 
duodenojejunostomy without open conversion in three cases. We believe that this procedure is ideal for 
cases of symptomatic duodenal diverticula when performed by an experienced surgeon with the goal of 
definitive treatment. 
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CASE REPORT

INTRODUCTION

Upper gastrointestinal case-series have reported duodenal di-
verticula (DD) in 1% to 5% of cases, whereas some autopsy series 
have reported an incidence as high as 22% [1,2]. Most cases of 
DD are asymptomatic and benign, and less than 5% of cases of 
DD require surgery [1]. Depending on the patient’s condition, 
the attending doctor may recommend surgical or nonsurgical 
treatment for symptomatic DD. The surgical procedure used to 
treat symptomatic DD may depend on its anatomical complexity. 
However, surgery may increase the risk of morbidity and mor-
tality due to surgical complications that may include bile duct 
injury, pancreatitis, duodenal leak, fistula, abscess, and persistent 
sepsis [2]. Minimally invasive surgical procedures are becoming 
increasingly popular. Here, we report three cases of patients with 

symptomatic DD who underwent successful laparoscopic duo-
denal segmental resection (LDSR) and duodenojejunostomy (DJ) 
without open conversion. 

CASE REPORT

Case 1

A 56-year-old female was transferred from another hospital due 
to epigastric pain persisting for 17 days. She had no history of 
an underlying disease or prior surgery. The initial laboratory 
examination revealed that C-reactive protein (CRP) was 44.7 
mg/L (reference value, 0.0–10.0 mg/L), but other laboratory tests 
were unremarkable. The initial computed tomography (CT) scan 
revealed a 4 cm-sized extraluminal outpouching in the third/
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fourth portion of the duodenum with infiltration that was sus-
pected of being duodenal diverticulitis or inf lamed duplication 
cyst. LDSR and DJ was performed 3 days after admission. The 
detailed surgical procedure is below. 

 (1) �A total of five trocars were inserted. A 12-mm ballooning 
trocar was inserted at the infra-umbilical area. Two 5-mm 
trocars were inserted at the right upper quadrant for an as-
sistant. A 5-mm trocar and another 12-mm ballooning tro-
car were inserted at the left upper quadrant for an operator 
(Fig. 1).

 (2) �Open the parietal peritoneum of mesocolon from the right 
side of the Treitz ligament to the right side of the duodenal 
C loop, and expose the second and third portion of the 
duodenum.

 (3) �Open the parietal peritoneum at the Treitz ligament com-
pletely, and mobilize the duodenum from its distal portion.

 (4) �Divide the mesenteric vessels from the superior mesenteric 
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Fig. 1.Fig. 1. A 12-mm ballooning trocar was inserted at the infra-umbilical area 
for a scopist. Two 5-mm trocars were inserted at the right upper quadrant 
of the abdomen for an assistant. A 5-mm trocar and another 12-mm bal-
looning trocar were inserted at the left upper quadrant of the abdomen 
for an operator. The “X” mark indicates the umbilicus.
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Fig. 3.Fig. 3. (A) Entry holes (arrows) were 
made. (B) Side-to-side anastomosis was 
performed by a laparoscopic stapler 
(Endo-GIA 45 mm; Medtronic, Minneap-
olis, MN, USA). (C) The entry holes were 
closed by another laparoscopic stapler 
(Endo-GIA 45 mm). (D) The stapler lines 
were reinforced by laparoscopic hand-
sewn method. D, duodenum; J, jejunum; 
TC, transverse colon. 
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Fig. 2.Fig. 2. ① The proximal jejunum was transected by a laparoscopic stapler (Endo-GIA 45 mm; Medtronic, Minneapolis, MN, USA). ② From the transected 
jejunum, the duodenum and the jejunum were dissected to the second/third portion of the duodenum. ③ The second/third portion of the duodenum was 
transected by a laparoscopic stapler (Endo-GIA 45 mm). ④ Duodenojejunostomy was performed with side-to-side pattern by two laparoscopic staplers 
(Endo-GIA 45 mm) and laparoscopic hand-sewn reinforcement.
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artery and vein along with the duodenum, and mobilize 
the distal third portion of the duodenum.

 (5) �Transect the proximal jejunum with a 45-mm laparoscopic 
stapler (Fig. 2).

 (6) �Move the proximal jejunum and the distal duodenum to 
right side through the posterior side of superior mesenteric 
artery and vein. 

 (7) �Separate the duodenum containing the duodenal diver-
ticula from the surroundings to the right side.

 (8) �Transect the proximal duodenum including the diverticu-
lum with a 45-mm laparoscopic stapler.

 (9) �Performed side-to-side anastomosis of the duodenum and 
the jejunum with a 45-mm laparoscopic stapler (Fig. 3).

(10) �Close the staple opening site with delta shape anastomosis 
by another 45-mm laparoscopic stapler. 

The surgery confirmed that the diverticulum was located in 
the fourth portion of the duodenum and inf lammation extended 
to the superior mesenteric vessels (Fig. 4A). She was discharged 
on postoperative day (POD) 10 without complications (Table 1). 
The pathologic diagnosis was a diverticulum with perforation 
and abscess. She has not experienced any prominent abdominal 
symptoms 4 years after the surgery.

A B C

Fig. 4.Fig. 4. (A) Case 1: the intraoperative picture shows a diverticulum (arrow) in the duodenum. The proximal jejunum was already transected. (B) Case 2: 
the intraoperative picture shows two diverticula (arrow) in the duodenum. The proximal jejunum was already transected. (C) Case 3: the intraoperative 
picture shows perforation of the diverticulum (arrow) in the duodenum. The second portion of the duodenum and the proximal jejunum were already 
transected. 

Table 1.Table 1. Preoperative characteristics, intraoperative details and postoperative course of the patients

VariableVariable Case 1Case 1 Case 2Case 2 Case 3Case 3

Age (yr) 56 76 70

Sex Female Female Male

Body mass index (kg/m2) 21.49 21.5 27.48

Underlying disease None None Hypertension, dyslipidemia, BPH

Operation history None Laparoscopic rectopexy due to rectal prolapse None

ASA PS classification II II II

Location of duodenal diverticula 4th portion 2nd and 3rd portion 3rd portion

Name of operation LDSR and DJ LDSR and DJ LDSR and DJ

Diverticulectomy Cholecystectomy

Marsupialization of the right renal cyst

Operation time (min)a) 225 220 452

Open conversion None None None

Postoperative stay (day) 10 21 48

Hospital stay (day) 13 22 51

Complication None None Abscess, delirium

BPH, benign prostate hyperplasia; ASA PS, American Society of Anesthesiologists physical status; LDSR, laparoscopic duodenal segmental resection; DJ, 
duodenojejunostomy.
a)Operation time was calculated as the time from first incision to final skin closure.
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Case 2

A 76-year-old female visited our outpatient department due to 
dyspepsia and epigastric discomfort persisting for 5 months. 
Her vital signs, including blood pressure, heart rate, respiratory 
rate, and body temperature, were stable. Her initial laboratory 
tests were unremarkable. A CT scan performed 5 years earlier 
revealed large duodenal diverticula in the third and fourth por-
tions and a preoperative CT scan showed no definite interval 
change in the diverticula compared to previous study. She under-
went surgery 1 day after admission. LDSR and DJ was performed 
for the larger diverticulum with similar pattern like case 1 and 
diverticulectomy was performed for the smaller diverticulum. 
The surgery revealed that the larger diverticulum was located 
in the third portion and a smaller diverticulum was located in 
the distal second portion (Fig. 4B). She was discharged on POD 
21 without complications (Table 1). The pathologic diagnosis was 
two diverticula, but did not mention diverticulitis. She has not 
experienced any prominent abdominal symptoms 9 months after 
the surgery.

Case 3

A 70-year-old male visited our emergency department due to 
abdominal pain lasting 7 days. His systolic blood pressure and 
diastolic blood pressure were 105 and 66 mmHg, respectively. His 
respiratory rate was 20 breaths/min. However, his heart rate was 
122 beats/min and his body temperature was 37.7°C. His white 
blood cell count was 22,340/μL (reference value, 4,000–10,000/
μL), CRP level was 346.2 mg/L, potassium level was 3.3 mmol/
L (reference value, 3.5–5.1 mmol/L), and blood urea nitrogen was 
29.9 mg/dL (reference value, 6–23 mg/dL) at the initial labora-
tory examination. His concomitant disorders were hypertension, 
dyslipidemia, and benign prostate hyperplasia, and prior tuber-
culosis had been cured. An initial CT scan revealed a duodenal 
diverticulum in the third portion with free air and infiltration, 
suspected of being a duodenal diverticulum perforation. He was 
initially treated with bowel rest, administration of intravenous 
f luid, parenteral nutrition and antibiotic. However, 3 days af-
ter admission, we decided to perform surgery because he had 
developed signs of shock and follow-up CT scan revealed more 
aggravated state of the right pararenal space inf lammation and 
f luid extension. The surgical procedure was performed similar 
pattern with case 1. Meanwhile, the right renal cyst was included 
in the surgical field. LDSR and DJ with cholecystectomy and 
marsupialization of the right renal cyst were performed. The 
surgery revealed that the perforation was located in the third 
portion of the duodenum (Fig. 4C), and that inf lammation and 
purulent f luid had extended to the gallbladder and retroperi-
toneal space. Percutaneous drainage was performed on POD 4 

and 11 due to an abscess in the right pararenal space. He suffered 
from delirium, and was newly diagnosed with hyperthyroidism 
and benign paroxysmal positional vertigo during hospitalization. 
He was discharged on POD 48 (Table 1). The pathologic diagnosis 
was a diverticulum with perforation. He has not experienced any 
prominent abdominal symptom 8 months after the surgery.

DISCUSSION

A diverticulum is an outpouching of a hollow structure and 
can be classified as congenital or acquired, intraluminal or ex-
traluminal, and true or false depending on the layer involved [1]. 
True diverticula contain all layers of the structure, whereas false 
diverticula do not involve the muscular layers or adventitia [1]. 
False diverticula, in the gastrointestinal tract for example, only 
involve the submucosa and mucosa. The duodenum is the second 
most common site of diverticula following the colon [1]. Two-
thirds to three-quarters of diverticula are found within a 2-cm 
radius of the ampulla and project from the medial duodenal wall 
[1].

DD are twice as common in women as in men, and is rare un-
der 40 years of age [1]. Symptoms occur in 5% to 10% of patients 
with DD [3]. The clinical presentation varies significantly and it 
requires a high degree of suspicion. Major complications of DD 
include inf lammation; obstruction of the biliary or pancreatic 
duct that may contribute to cholangitis or pancreatitis, respec-
tively; perforation; hemorrhage; and rarely, blind loop syndrome 
[1,3]. Compared with colonic diverticula, DD are generally a less 
common cause of inf lammation because of its larger size, faster 
intraluminal f low, and lower bacterial count [4]. Although perfo-
ration is rare, it is a life-threatening complication associated with 
a mortality rate of up to 30% [5]. Perforation was found in two of 
the three cases described in our report. The most common cause 
of perforation is diverticulitis [3]. Symptoms of a perforated di-
verticulum are ambiguous and nonspecific, and can be confused 
with other intra-abdominal diseases, such as peptic ulcer disease, 
pancreatitis, cholecystitis, colitis, or retrocecal appendicitis [4]. 
The most challenging differential diagnosis is a perforated duo-
denal ulcer. However, these can be differentiated by the site of 
perforation because most ulcers involve the duodenal bulb or the 
first portion whereas diverticula are usually located in the sec-
ond or third portion [6].

Nonoperative treatment of perforated diverticula was first 
reported in 1963 [7], and it may be appropriate for patients in 
good condition without signs of sepsis [2]. However, several 
surgical procedures are available for symptomatic DD [1,3] and 
surgery is generally the standard treatment for perforated DD 
[8]. Stapled or hand-sewn diverticulectomy with drainage of the 
retroperitoneal space is the most common procedure to repair 
the lesion [3]. Isolated drainage of retroperitoneum, laparoscopic 
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diverticulectomy, reinforcement with an omental patch, diver-
sion of enteric f low with gastrojejunostomy or DJ, pancreatico-
duodenectomy have also been described [1,3,8]. In our opinion, 
the benefit of LDSR and DJ is that surgeons can perform definite 
treatment without possibility of recurrence as it removes a dis-
eased segment completely. However, LDSR and DJ takes longer 
time than simple drainage procedure or diverticulectomy due to 
anatomical complexity, surgeons should have enough knowledge 
and experience about the anatomy and the procedure. Important 
thing performing in LDSR and DJ is that dissection should begin 
from less- or noninf lamed tissue, such as jejunum, to find out 
exact surgical plane. To our knowledge, this is first case-series to 
describe the use of LDSR and DJ to treat symptomatic DD.

In conclusion, LDSR and DJ is a potential surgical treatment 
option for patients with symptomatic DD, when performed by 
an experienced surgeon with the goal of definitive treatment.
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