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Laparoscopic Hand-Sewn Duodenojejunostomy for
Superior Mesenteric Artery Syndrome Using 3D-4K
Image - A Case Study
JH BHUIYANa, F BEGUMb, MA HOSSAINc
Abstract:
Background: Superior mesenteric artery (SMA) syndrome,
also known as wilkie’s syndrome, is a rare condition
characterized by vascular compression of third part of the
duodenum that leads to duodenal obstruction. Traditionally,
open or laparoscopic stapled duodenojejunostomy is
recommended when conservative management failed. We
report a 3D-4K image hand-sewn duodenojejunostomy (DJ)
for the treatment of SMA syndrome.
Materials and Methods: A 13 years old patient presented
with anorexia, post prandial vomiting, dull abdominal pain
& weight loss for 6 years. Upper GI endoscopy revealed
duodenal stenosis and Barium follow through demonstrated
obstruction to the third part of the duodenum. Ultrasound
examination revealed gastric & duodenal dilatation. With
these clinical and radiological findings, the diagnosis of
SMA syndrome was suspected. He was identified as a
candidate for a duodenojejunostomy. 3D-4K image system
was used for superior image quality and binocular depth
perception
and
a
laparoscopic
hand-sewn
duodenojejunostomy performed on september 20, 2020

Introduction:
SMA syndrome is an uncommon condition resulting
from 3rd part of duodenal obstruction caused by extrinsic
compression of the duodenum that creates reduction of
the angle formed between the SMA and the aorta.1
Symptoms are typically chronic and intermittent and
include nausea, vomiting, abdominal distention, and
post-prandial epigastric pain, with resultant weight loss.
The compression may occur in the setting of a narrowed
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Results: Diagnostic laparoscopy detected SMA syndrome.
Laparoscopic hand-sewn duodenojejunostomy took 120
minutes time. There were no intraoperative complications.
The blood loss was minimum. The postoperative course was
uneventful with resolution of duodenal obstruction. The
patient discharged on 6th postoperative day. He gained 10
kg weight 6weeks after surgery.
Conclusion: 3D-4K image laparoscopic hand-sewn
duodenojejunostomy as a surgical option for the treatment
of SMA syndrome is safe, cost effective, feasible, and valid
alternative to open and laparoscopic stapled technique with
added benefits of a minimally invasive approach.
Additionally hand-sewn anastomosis ensures good tissue
approximation. Of course it is time consuming and needs
expertise in intracorporeal suturing. 3D-4K image
technology makes this difficult procedure easier.
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aortomesenteric angle, abdominal compression by a cast
or girdle, or it may be categorized as idiopathic. 2,3,4
Some authors have suggested a genetic predisposition.5
Patients are usually young, and women are affected
more often than men. Surgical therapy is indicated when
conservative management fails. Historically, surgery has
entailed laparotomy with dudenojejunostomy.6,7 Other
technical approaches includes lysis of the ligament of
Treitz or gastrojejunostomy which may be less effective,
a DJ is required if these fails. Now, advances in
laparoscopic skills have enabled surgeons to perform
DJ laparoscopically. The advantage of performing
laparoscopic DJ using a minimally invasive approach
are clear and include fewer wound complications,
quicker return to bowel function, less pain than the open
operation and a quicker recovery to normal activities
for the patient.8.9 Herein, we describe the operative
technique for a laparoscopic hand-sewn DJ using 3D4K image system in a patient with an external
compression of the duodenum by the SMA.
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Case Report:
The patient was a thin 13 years old boy with history of
nausea, bilious vomiting, dull abdominal pain and weight
loss for 6 years. Upper GI endoscopy revealed duodenal
stenosis and Ba follow through demonstrated
obstruction of the third portion of the duodenum with
marked dilatation proximally. With these clinical and
radiological findings, the diagnosis of SMA syndrome
was assumed. The patient did not improve with
conservative management and subsequently surgical
consultation and operation was requested. After
thorough evaluation, the patient was taken to the
operating room for laparoscopic hand-sewn
duodenojejunostomy. 10mm sub umbilical port was
placed for 3D binocular telescope. Two 5mm port lateral
to umbilicus in the midclavicular line and one 5mm port
in rt subcostal region in the anterior axillary line were
placed. Diagnostic laparoscopy revealed stomach, first
and second part of duodenum notably dilated while
jejunum appeared to be normal. Superior mesenteric
vessels were found prominent and crossing anterior to
third part of duodenum. No masses found in the
duodenum or head of the pancreas. The ligament of
Treitz was identified and a portion of the proximal
jejunum, approximately 30cm distal to the ligament of
Treitz, was selected and brought closure to the second
part of the duodenum for anastomosis. Two stay suture
were placed between second part of the duodenum and
jejunum 7cm apart holding these two portion of the bowel
in apposition. Duodenotomy and jejunotomy were made
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Fig.-2: Laparoscopic view of SMA crossing 3rd part of
duodenum
using diathermy hook. 5cm DJ done using 2/0 vicryl
suture in four layer fashion. First and fourth layer were
continuous suture and 2nd and 3rd layer were continuous
interlocking suture. 3D-4K image system played a great
role in easy intracorporeal suturing. The whole procedure

Fig.-3: Ist layer of hand-sewn DJ

Fig.-1: Ba follow through: obstruction to the 3rdpart
of duodenum

Fig.-4: Duodenotomy & jejunotomy
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took 120 minutes time. The patient did well
postoperatively and was ambulating the morning after
surgery. NG tube removed and oral diet started on 5th
postoperative day. Patient discharged on 7 th
postoperative day.

Fig.-8: Operating set-up with 3D camera, 3D goggles
& 4K monitor

Fig.-5: 2nd layer of hand-sewn DJ

Fig.-6: 3rd layer of hand-sewn DJ

Fig.-7: 4th layer of hand-sewn DJ
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Discussion:
Von Rokitansky first described SMA syndrome in 1861.10
It is a rare condition with an incidence of 0.013% - 0.3%
.11 SMA syndrome has a specific anatomic basis. The
SMA originates from the anterior aspect of the aorta at
L1- L2 vertebral level and descends downwards at an
acute angle of approximately 45º (range 38º-60º) and a
distance of 10-28mm.12 The duodenum crosses the
middle at the level of the L3 vertebra in the distance
between SMA and aorta. Thinning out of the fat pad
between the aorta and SMA, consequently upon weight
loss, narrows the aortomesenteric angle as well as the
distance between them, causing compression of the
duodenum. The classical diagnostic criteria are a dilated
proximal duodenum and an aortomesenteric angle of <
20º with the aortomesenteric distance reduced to 8mm.13
Treatment options for SMA syndrome involve medical
management using tube feedings to increase both weight
and the mesenteric fat pad. 14 If symptoms persist,
surgical options for treatment can include less accepted
methods of severing the ligament of Treitz or
gastrojejunostomy. More accepted standard
duodenojejunostomy bypass, have been proposed by
wilkie et al, in the largest series on 75 patients.11This
procedure has traditionally been performed in an open
and laparoscopic approach.11,15More recently, robotic
duodenojejunostomy has been utilized with success.16
Butter et al17 recently reported the treatment of a patient
with SMA syndrome by a hand- sewn robotic
duodenojejunostomy side to side anastomosis with
good result. Herein, we describe a 3D-4K image
laparoscopic hand sewn duodenojejunostomy side to
side anastomosis with good result. Hand sewn technique
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is cost effective and good for low socioeconomic patient.
Using 3D-4K image system we experienced 4 times
resulation of HD, superior depth perception, greater
image definition, more realistic and life like view. Mental
work load and operating time also less using 3D-4K
image technology. Gomez –Gomez E et al also
experienced less time and mental workload using 3D-4K
technology in their study of laparoscopic Surgery.17
We also experienced increased personal felt safety and
task efficiency using this most modern image technology
which is correlate with the study done by Buia A et al.18
Conclusion: SMA can be added to the growing list of
disorders that can be successfully treated
laparoscopically. 3D-4K image hand-sewn
duodenojejunostomy as a surgical option for the
treatment of SMA syndrome is safe, cost effective,
feasible, and valid alternative to open and laparoscopic
stapled technique with added benefits of a minimally
invasive approach. Additionally hand-sewn
anastomosis ensures good tissue approximation. Of
course it is time consuming and needs expertise in
intracorporeal suturing.
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