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Superior mesenteric artery syndrome

PETER A. JONES C. WASTELL
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Summary

Superior mesenteric artery syndrome (SMAS) was
diagnosed in a 16-year-old boy who presented with a
short history of repeated vomiting associated with
weight loss to the point of collapse. After resuscita-
tion and investigation, he was treated surgically and
subsequently recovered well. The diagnostic difficul-
ties and possible pathogenesis of SMAS are dis-
cussed and the literature reviewed.
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Case report

A 16-year-old apprentice motor mechanic, was
admitted as an emergency unable to walk without
assistance because ofextreme weakness. He had been
vomiting for 8 weeks, initially 2-3 times weekly, but
increasing to 3-4 times daily during the 2 weeks
before admission. The vomitus consisted of undi-
gested food eaten over the past day or two. During
this 8 week period, he had lost 19 kg in weight.
On examination, he was extremely thin and weak,

but there were no other abnormal physical signs.
Investigations showed a moderate hypokalaemic
alkalosis and a blood urea of 22.8 mmol/litre. The
barium meal showed obstruction of the third part of
the duodenum with proximal dilatation (Fig. 1).
The differential diagnosis was thought to include

superior mesenteric artery syndrome (SMAS), small
bowel lymphoma, external compression from an
abnormal band, annular pancreas or intraduodenal
diverticulum. After adequate rehydration and correc-
tion of the metabolic disturbances, a laparotomy was
performed. The first and second parts of the duo-
denum were dilated and hypertrophied but there was
no other abnormality. Their dilatation came to an
abrupt end where the superior mesenteric vessels
crossed the third part of the duodenum. Duodeno-
tomy excluded an intraduodenal abnormality. It was
concluded that this was a case of superior mesenteric
artery syndrome and a short looped, retrocolic
duodenojejunostomy was fashioned (Fig. 2). The

FIG. 1. Barium meal showing obstruction of the third part of the
duodenum with proximal dilatation.

patient made an uneventful recovery and gained 18
kg in the first 5 postoperative weeks. One year later,
he remains asymptomatic.

Discussion

Historically, Von Rokitansky (1861) was the first to
describe duodenal dilatation and obstruction due to
compression of the third portion of the duodenum by
the superior mesenteric artery. Kundrat (1891),
Albrecht (1899) and Robinson (1900) added further
cases and in 1907, Bloodgood suggested that this
potentially life-threatening condition could be surgi-
cally treated by a duodenojejunostomy. This proce-
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FIG. 2. Diagram of operative procedure performed: retrocolic
duodenojejunostomy with a very short loop.

dure was first performed successfully by Stavely the
following year (Stavely, 1910).

Vascular compression of the duodenum has, dur-
ing the years, received other names, such as arterio-
mesenteric duodenal compression syndrome and the
cast syndrome. Wilkie (1921) called it 'chronic
duodenal ileus'. He subsequently reported 75 cases
(Wilkie, 1927) and although his name has been
applied to the syndrome it is still usually known as
the 'superior mesenteric artery syndrome'.
The popular, but often disputed, pathogenetic

principle is that the duodenum, either the third or
fourth part, is compressed between the aorta and
vertebral column posteriorly and the superior mesen-
teric vessels anteriorly (Fig. 3). In a normal person,
the mass of fat and lymphatic tissue around the
origin of the superior mesenteric artery is sufficient to
protect the duodenum from compression as it crosses
the spine and aorta. However, an increased lordosis,
a short mesentery, sudden weight loss or a rapid
growth in height will narrow the angle and, in
susceptible patients, this will cause partial, or even
complete occlusion of the duodenum. Other factors
implicated include a high attachment ofthe ligament

Isuperiormesenteric vein & arter."superior mesenteric vein~ & arteryrt
FIG. 3. Diagram of the anatomy of the third part of the duodenum
and its relationship to the vertebrae and superior mesenteric vessels.

of Treitz and external pressure such as application of
a body cast in the treatment of scoliosis or vertebral
fracture.

Arteriographic studies in patients with extensive
burns have confirmed that the angle formed by the
superior mesenteric artery may be decreased to as
little as 15 degrees in patients who have lost weight
rapidly from debilitating injuries (Wayne and Bur-
rington, 1972). Furthermore, simultaneous angiogra-
phy and barium studies have shown that the site of
duodenal compression corresponds closely to the
position of the superior mesenteric artery (Wayne,
Miller and Eiseman, 1971), and Jones et al. (1960)
likened this arrangement to a nutcracker (Fig. 4).
Burrington (1976) thought this concept was too
simplistic and suggested that compression resulted
from the attachment of the small bowel mesentery to
the retro-peritoneal tissue and the peritoneal reflec-
tion that forms the ligament ofTreitz. He highlighted
the difficulty of distinguishing SMAS from psycho-
genic vomiting by describing a girl in whom anorexia
nervosa had been diagnosed. Force feeding was
complicated by gastric perforation, but after correc-
tion of her duodenal obstruction and replacement of
the resected stomach with colon, she regained her
weight willingly.
To date just over 300 well-defined cases have been

described in the literature. The condition affects
young adults and men to women in the proportion of

copyright.
 on M

ay 23, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.59.692.376 on 1 June 1983. D

ow
nloaded from

 

http://pmj.bmj.com/


378 Clinical reports

superior
mesenteric a.
I. renal vein

:.- pancreas

~duodenum

~-aorta

colon

smallI bowel
mesentery

FIG. 4. Diagram to demonstrate the nutcracker concept as suggested
by Jones et al. (1960).

2 to 3. The chief symptoms of the superior mesentery
artery syndrome are vomiting and epigastric pain.
The disease is progressive with vomiting of increasing
severity and associated weight loss. In a review by
Akin, Gray and Skandalakis (1976), half the patients
had suffered for 6 months or less, although there is a
more chronic form and one patient is reported as
having the condition for 23 years.

Obstruction to the passage of barium in the third
portion of the duodenum with a straight line cut-off
and proximal dilatation are the most important
diagnostic criteria (Anderson et al., 1973). Reverse
peristalsis in the dilated segment proximal to the
obstruction may also be seen. Hayes manoeuvre is
the demonstration of the disappearance of these
radiological features in the knee-chest position on
cinefluoroscopy (Lundell and Thulin, 1980), and
interestingly some relief of symptoms may be
achieved in this way.
Most authors believe a trial of medical manage-

ment should precede surgical intervention. Treat-
ment consists of frequent meals ofpureed or blender-
ized food diluted to the consistency of soup. By
taking 180-240 ml every 4 hr and then lying on the
left side, prone, or in the knee-chest position the
patient may eventually gain weight. Intravenous
alimentation has also been used. Review of the
published cases shows that over 75% eventually come
to surgery, perhaps partly to establish the diagnosis.
The indications for surgical intervention were sum-
marized by Berner and Sherman (1963) and include
failure of a strict medical regime to alleviate symp-

toms, preference of the patient for surgical correction
rather than prolonged conservative management and
the presence of associated disease such as peptic
ulceration and pancreatitis. To these we would add
confirmation of diagnosis.
The various surgical procedures that have been

employed in the past include duodenojejunostomy,
section of the ligament of Treitz, relocation of the
duodenojejunal junction, gastroenterostomy, duode-
nal anterior replacement and Billroth II gastrectomy.
Since Stavely (1910) made the first duodenojejunos-
tomy, this method has been favoured and the vast
majority of results have been excellent. Section of the
suspensory ligament of Treitz has been advocated
(Akin et al., 1976), but on its own Burrington (1976)
claims this produces an unacceptably high failure
rate and advocates division of this ligament with
complete mobilisation of the duodenum, enlarge-
ment of the opening at the root of the mesentery and
passage of the entire jejunum to the right through this
opening. He claimed complete cure in all 8 of his
patients managed this way, although others have had
less satisfactory results (Shandling, 1976). Gastroje-
junostomy risks the development of stomal ulcera-
tion, and division of the duodenum with re-anasto-
mosis in front of the mesenteric vessels has met with
uniform failure (Burrington, 1976).

Radiologically and at laparotomy, our patient
appeared to have SMAS, the aetiology of which
remains obscure. It is possible that psychogenic
vomiting led to sudden weight loss, which combined
with a growth spurt, precipitated SMAS. Certainly
without surgery, it is difficult to see how the patient
would have survived and duodenojejunostomy has
worked well.
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