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Abstract. Wilkie’s syndrome or superior mesenteric artery (SMA) syndrome is a relatively rare condition due 
to abnormal branching of the SMA from the abdominal aorta due to the disappearance of adipose tissue that 
provides stability of the angle between the two major arterial vessels and, consequently, compression of the 
duodenum with subsequent impaired passage. The development of Wilkie’s syndrome, given the data of the 
literature and our own experience, is always secondary. The peculiarity of our clinical case of Wilkie’s syndrome in 
an adolescent girl is the child’s prolonged treatment for misdiagnosed Crohn’s disease of the colon, followed by 
the discovery of angiodysplasia and repeated surgical interventions, resulting in weight loss and, consequently, 
the development of syndrome or SMA.
Key words: Wilkie’s syndrome, superior mesenteric artery syndrome, intestinal angiomatosis, Crohn’s disease.
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INTRODUCTION
Compression of the inferior or horizontal part 

of the duodenum (DU) between the abdominal 
aorta and the superior mesenteric artery (SMA) 
as a cause of intestinal obstruction was fi rst de-
scribed by Karl von Rokitansky in 1861  in a post 
mortem case. The syndrome was later studied in 
detail and described by Wilkie in 1927 [1].

The syndrome has many names, the most fa-
mous of which are: Wilkie's syndrome, superior 
mesenteric artery (SMA) syndrome, cast syndrome 
and aorto-mesenteric compass syndrome. The 
disease is very rare with only 500 reported cases 
in the literature and an estimated prevalence of 
0.013 %-0.3 % according to the upper gastrointes-
tinal tract radiography [2, 3]. It is more common 
among the female than male gender at a ratio 
2:1  ratio, mainly between the second and fourth 
decades of life [3, 4].

Wilkie's syndrome is caused by compression of 
the third part of the duodenum between the aor-
ta and the superior mesenteric artery branching 
from it at an acute angle, which in turn, leads to du-
odenal obstruction. Normally, the angle between 
the SMA and the aorta ranges from 25 to 60°, but 
with this syndrome it is narrowed (from 6 to 25°). 
An acute aortomesenteric angle is formed due to 
congenital anomalies (high insertion of the lig-
ament of Treitz, low origin of the SMA from the 
abdominal aorta), signifi cant weight loss, lum-
bar hyperlordosis, restorative proctocolectomy 
with ileaoanal anastomosis and other conditions. 
That is, this syndrome can be caused by various 
reasons, ranging from congenital anomalies to a 
hypercatabolic state or malnutrition. As a result, 
there is a loss of perivascular and retroperitoneal 

fatty cushion, which leads to narrowing of the aor-
tomesenteric angle and subsequent compression 
of the duodenum [3]. However, 40.4 % of cases are 
idiopathic [5].

The duodenal compression can be partial or 
complete, acute or chronic, resulting in the ap-
pearance of completely nonspecifi c symptoms, 
the most pronounced of which are the following: 
postprandial abdominal pain (59 %), nausea (40 %), 
vomiting with sudden weight loss and electrolyte 
imbalance (50 %), early satiety (32 %) and anore xia 
(18 %). Symptoms are aggravated by lying supine 
after eating and are relieved by assuming the left 
lateral decubitus, prone or knee-chest position. In 
addition, symptoms can be masked under more 
common diseases such as peptic ulcer disease, 
biliary colic, pancreatitis, and mesenteric ische-
mia. During physical examination, an asthenic 
body habitus in this group of patients attracts at-
tention.

The diagnosis of Wilkie syndrome requires a 
high degree of clinical suspicion, supported by 
radiographic studies demonstrating compression 
of the third portion of the duodenum. Computed 
tomography (CT) scan of the abdomen with con-
trast, being the gold standard for diagnosing SMA 
syndrome, allows to reveal not only the acute an-
gle of the SMA from the aorta and the distance be-
tween the compressive vessels, but also the dila-
tion of the stomach and duodenum.

Questions about the method of treating 
Wilkie's syndrome still remain controversial in the 
world literature. In some cases, the disease re-
sponds to successful conservative in the form of 
adequate nutrition by enteral/parenteral feeding 
and proper positioning of the patient after feeds. 
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Резюме. Синдром Уилки, или синдром верхней брыжеечной артерии (СВБА) — относительно редкое со-
стояние, обусловленное аномальным отхождением верхней брыжеечной артерии от брюшного отдела 
аорты из-за исчезновения жировой ткани, которая обеспечивает стабильность угла между двумя крупны-
ми артериальными сосудами, и, соответственно, сдавливанием двенадцатиперстной кишки с последую-
щим нарушением пассажа. Развитие синдрома Уилки, учитывая данные литературы и собственный опыт, 
всегда вторично. Особенностью нашего клинического случая синдрома Уилки у девочки-подростка явля-
ется длительная курация ребенка по поводу ошибочно диагностированной болезни Крона толстой киш-
ки, с последующими обнаружением ангиодисплазии и неоднократными оперативными вмешательствами, 
приведшими к потере веса и, как следствие, развитию СВБА. 
Ключевые слова: синдром Уилки; синдром верхне-брыжеечной артерии; ангиоматоз кишечника; болезнь 
Крона.
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Surgery is resorted to when conservative measures 
are ineff ective or in patients with a long history of 
progressive weight loss or pronounced duodenal 
dilatation with stasis and complications [6].

We present a clinical observation of a patient 
in whom the onset of SMA was caused by weight 
loss developed as a complication of surgical dis-
eases of the upper gastrointestinal tract, which 
required surgery in the form of duodenojejunos-
tomy.

CLINICAL OBSERVATION
A 16-year-old girl was admitted to the Filatov 

Children City Clinical Hospital with complaints 
of abdominal pain after eating, bloating, nausea, 
belching, episodes of vomiting, and lack of weight 
gain.

It is known from the anamnesis that she be-
came acutely ill at the age of eleven, when, due to 
an intestinal infection, abdominal pain, weakness, 
diarrhea, blood in stool appeared. After treatment, 
blood and mucus from the rectum persisted. Due 
to existing complaints, the girl was repeatedly exa-
mined and treated in pediatric gastroenterology 
departments with a diagnosis of Crohn's disease, 
where anti-infl ammatory therapy with Pentasa was 
carried out for a long time with a short-term eff ect; 
massive hormonal and cytostatic therapy had a 
negative eff ect. The discharge of blood and mu-
cus in the stool persisted. During the next aggra-
vation (bleeding), two years after the onset of the 
disease, a large rectal ulcer was found, which re-
quired laparoscopic Soave–Georgeson procedure, 
during which the rectum with the ulcerative defect 
was resected. In the postoperative period, anasto-
motic failure was noted and a retrorectal abscess 
occurred, which was relieved by drainage and 
antibiotic therapy. Three months later, the child 
underwent angiography (Fig. 1), which angiodys-
plasia of the distal colon, and therefore re-resec-
tion of the colon with pull-through procedure and 
ileo stomy was performed. The postoperative peri-
od was complicated by the failure of the coloanal 
anastomosis, the recurrence of intestinal bleeding. 
The child was rushed to the Istanbul clinic, where 
a rectovaginal fi stula and intestinal bleeding were 
detected. The repeated Soave pull-through proce-
dure and fi stulotomy were performed. However, a 
complication occurred again in the form of adhe-
sive intestinal obstruction, which was resolved sur-
gically. Two weeks after the operation, bright red 
blood appeared again from the rectum colonos-
copies and rectal biopsies were performed seve-

ral times (Fig. 2). No evidence of Crohn's disease or 
other infl ammatory bowel diseases was identifi ed; 
the resulting morphological picture was more con-
sistent with angiodysplasia of the colon.

Fig. 1. Angiography showing foci of hypervascularisation 
in the distal colon, rapid discharge on the veins (before 
contrasting V. portae)
Рис. 1. Ангиография, на которой видны очаги 
гиперваскуляризаци в дистальных отделах толстой кишки, 
быстрый сброс на вены (до контрастирования V. portae)

Fig. 2. Colonoscopy. Haemorrhagic content is detected in 
the lumen of the large intestine
Рис. 2. Колоноскопия. В просвете толстой кишки опре-
деляется геморрагическое содержимое
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Over the next two months, the girl was treated 
at the Filatov Children City Clinical Hospital with 
a diagnosis of angiodysplasia of the colon; multi-
ple ulcers of the colonic mucosa; chronic intestinal 
bleeding; posthemorrhagic anemia of I–II degree; 
ileostomy carrier; a follicular cyst of the right ovary. 
Operated: midline laparotomy, adhesiolysis, resec-
tion of the right ovarian cyst, colectomy. Ileorectal 
anastomosis, ileostomy. The postoperative period 
was diffi  cult. A year later, the child underwent ileo-
stomy closure. There were no complications. The 
wound healing is complete. The intestinal passage 
recovered in the fi rst 24 hours. Two months later, 
the girl was hospitalized again in an emergency 
with a diagnosis of chronic ulcerative proctitis, rec-
tovaginal fi stula, intestinal bleeding. During sig-
moidoscopy and vaginoscopy, a punctate fi stula 
was identifi ed in the vagina, communicating with 
the rectum in the area of the intestinal anastomo-
sis, and therefore relaparotomy, adhesiolysis, and 
the end ileostomy formation were performed. The 
postoperative period proceeded without compli-
cations, the intestinal passage was recovered on 
the fi rst postoperative (po) day.

Upon admission, the child’s condition was se-
vere due to the underlying disease. The girl has 
an asthenic body habitus, the skin is pale, dry in 
the limb area, the nails are layered, the tongue is 
covered with a white coating, the teeth are yellow 
with plaque. On the stoma  — liquid small intes-
tinal discharge. Body weight  — 36  kg, height  — 
163 cm. The child has severe malnutrition: BMI — 
13.5, average deviation from BMI — 3.69. Physical 
development is moderate, dysharmonious due to 
low body weight, the defi ciency of which corre-
sponds to the III degree of malnutrition.

Examined: an ultrasound examination of the 
abdominal organs (abdominal ultrasound) re-
vealed an expansion of the duodenum up to 
29 mm. The angle between the SMA and the aor-
ta was 10°, and the diameter of the intestine in 
the area of the aorto-mesenteric tweezers was 
2.5  mm. There were echo signs of adhesive dis-
ease, mild ascites and reactive changes in the 
pancreas. Esophagogastroscopy revealed gastro-
duodenitis and cardiac insuffi  ciency.

According to the results of upper gastrointes-
tinal tract radiography with barium suspension, 
there were the following changes (Fig. 3): the 
gastroesophageal refl ux grade II; the stomach is 
hook-shaped, elongated, the lower part is sac-like 
dilated, located below the pectinate line, peri-
stalsis is deep, spastic, during which the stomach 

takes the shape of an hourglass; dilatation of the 
lower horizontal branch of the duodenum up to 
40 mm, the presence of antiperistaltic waves in it,  
persistent duodenogastric refl ux.

After an examination by a council of doctors, a 
decision was made to correct protein-energy defi -
ciency fl uid and electrolyte imbalance. A course of 
parenteral nutrition was started under the cont-
rol of basic indicators of homeostasis. However, 
against the background of infusion therapy, aller-
gic reactions were observed in the form of a rash, 
breathing diffi  culty and tachycardia. Vomiting 
persisted during enteral load. The weight curve 
was without dynamics. Taking into account the 
above, it was decided to perform a surgical inter-
vention on vital indications.

An operation was performed  — the relapa-
rotomy; adhesiolysis, Roux-en-Y duodenojeju-
nostomy, enterostomy. The postoperative period 
proceeded without complications. Due to the se-
verity of the condition, the child was in the inten-
sive care unit (ICU) for 6 days, where she received 
partial parenteral nutrition — only protein. Upon 
administration of fat emulsions, the child deve-
loped a rash and itchy skin. Infusion, antibacterial, 
analgesic and symptomatic therapy were also car-
ried out. There was an increase in blood amylase 

Fig. 3. The duodenum is dilated, positive “double bubble” 
symptom, the stomach has an hourglass shape
Рис. 3. Нижняя горизонтальная ветвь ДПК расширена, 
положительный симптом «двойного пузыря», желудок 
имеет форму песочных часов
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levels to 174, which required proteolytic therapy 
with a positive eff ect. On the second postopera-
tive day, enteral feeding by enterostomy with a 
medical formula was started. On the same day, 
passage through the gastrointestinal (GI) tract 
was restored. On the fourth postoperative day, 
conservative therapy and feeding by enterostomy 
were continued, and at the same time, oral fee-
ding was started. When trying to increase the rate 
of enteral nutrition by enterostomy, an increase 
in losses through the ileostomy was noted, and 
therefore feeding by enterostomy was stopped. 
The child began to eat orally with a gradual in-
crease in the single volume of 80–100 ml. She di-
gested the food, there was no nausea or vomiting. 
She was discharged on the eighth postoperative 
day.

Three months after the operation, the child still 
had refl ux complaints (nausea, heartburn). When 
performing upper GI radiography with contrast, 
gastroesophageal refl ux (GER) persisted, which 
reached stage III, while the passage was satisfac-
tory, and during endoscopic examination there 
were phenomena of a catarrhal esophagitis in the 

lower third of the esophagus. And in endoscopic 
examination there were phenomena of a catarrhal 
esophagitis in the lower third of the esophagus. 
The child underwent Nissen fundoplication.

After 1.5  years, the child had no complaints. 
According to the tested upper gastrointestinal ra-
diography with contrast, the passage of barium 
from the stomach and duodenum was satisfacto-
ry, there was no gastroesophageal refl ux, and the 
stomach had normal shape and size (Fig. 4).

Over the course of 1.5  years, the girl gained 
7 kg, her weight was 43 kg. BMI — 16.2, z-score — 
2.14, which corresponds to stage II malnutrition.

In addition, the patient’s appetite and skin 
condition improved signifi cantly, and the normal 
menstrual cycle was restored.

DICSUSSION
Wilkie's syndrome is characterized by a nar-

rowing of the aortomesenteric angle (from 6  to 
25°), and the distance between the compressive 
vessels is less than 10  mm (can be reduced to 
2 mm), whereas normally it is from 10 to 28 mm 
[7, 8]. In a physiological state and in a straight po-
sition, the aorta-SMA angle ranges from 38 to 65° 
and is maintained by the presence of perivascular 
adipose tissue [8].

Etiological factors can be either congenital or 
acquired. Congenital causes include abnormally 
short or high insertion of the ligament of Treitz, 
dislocating the duodenum to a cranial position; 
(promoting the approach of the third part of the 
duodenum to the apex of the aortomesenteric an-
gle and its compression); a low branching of the 
SMA from the aorta or the presence of embryonic 
adhesions [9]. Acquired factors may be multi-etio-
logical. Potential causes include catabolic states 
such as tumors or burns, as well as diseases caus-
ing severe weight loss, such as anorexia nervosa 
or malabsorption syndrome. Severe trauma or le-
sions associated with prolonged bedtime rest like 
brain trauma or spinal cord have also been im-
plied. Finally, postoperative states such as spinal 
surgery (cast syndrome), esophagectomies, or ab-
dominal aorta aneurism repairs can also be in the 
genesis of this syndrome [9].

Regardless of the associated factors, a deple-
tion of the fatty cushion in the area of the aor-
to-mesenteric tweezers occurs, leading to the 
ana tomical changes, mentioned above.

In our case, the patient had a prolonged histo-
ry without the identifi cation of a specifi c trigger.  
She had no history of psychiatric disorders lea-

Fig. 4.  The duodenum is not dilated, evacuation of contrast 
agent from the duodenum to the underlying sections is 
satisfactory, the stomach has a normal shape and size
Рис. 4.  ДПК не расширена, эвакуация контрастного 
вещества из ДПК в нижележащие отделы удовлетворительная, 
желудок имеет обычную форму и размеры
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ding to weight loss, but had major past surgeries 
or conditions that resulted not only in severe mal-
nutrition but also lengthy bedtime rest.

Patients with SMA syndrome may present in 
the acute period, with chronic insidious symp-
tomatology or with an acute exacerbation of a 
chronic disease [10]. The acute form is usually less 
common and is characterized by signs and symp-
toms of intestinal obstruction, which quickly re-
solves with conservative therapy. As a rule, these 
patients experience a severe loss of body weight 
(within 1–2  months), and therefore have a posi-
tive response to the therapy. Chronic cases may 
pre sent with progressive, non-specifi c symptoms 
that may last for years. The most commonly re-
ported symptoms are  long-term abdominal pain, 
nausea, vomiting bile or food content, vague 
postprandial indisposition, early satiety, regurgi-
tation, food intolerance, and lack of weight gain 
or loss weight are the most commonly referred 
[9]. Persistent vomiting can also lead to dehy-
dration, severe hypovolemia, oliguria, electrolyte 
imbalances such as hypokalemia and metabo-
lic alkalosis, and ultimately the development of 
Mallory-Weiss syndrome [9]. Symptoms can ag-
gravate with meals and prone position and re-
lieved with the knee-elbow position or lateral left 
decubitus[1].

These symptoms may also mimic other dis-
eases such as pancreatitis, peptic ulcers, retrope-
ritoneal or duodenal tumors, eating disorders, or 
diseases characterized by slow peristalsis such as 
dermatomyositis or systemic lupus erythemato-
sus [5, 9]. On physical examination, the signs are 
usually unclear: the abdomen is soft, accessible to 
deep palpation, abdominal distension and high-
pitched bowel sounds are detected [8], which was 
not the case in our patient.

Due to the low specifi city of signs and symp-
toms, clinical diagnosis requires a high index of 
suspicion, especially in patients with postprandial 
pain, vomiting and severe weight loss [11]. Thus, 
diagnosis is made based not only on clinical evi-
dence but also on radiological fi ndings.

The diagnostic testing of any intestinal ob-
struction usually begins with a plain abdominal 
radiography with contrast. The upper gastroin-
testinal tract radiography with barium reveals 
such pathognomonic signs of SMA syndrome 
as dilatation of the lower horizontal branch of 
the duodenum; a clear cut line that demarks the 
obliteration of the duodenal lumen by the supe-
rior mesenteric artery; pendulum movement of 

contrast agent proximal to the obstruction; de-
lay of 4 to 6 hours in gastroduodenal transit time, 
with relief of the obstruction when the patient is 
placed in the knee-chest position, left lateral de-
cubitus, or with the Hayes maneuver [1, 8–10]. 
Fibroesophagogastroduodenoscopy (FEGDS) of 
the upper gastrointestinal tract is usually per-
formed to exclude an intrinsic mechanical bowel 
obstruction. The only symptom of SMA syndrome 
during endoscopy of the upper gastrointestinal 
tract is an extrinsic regular and sometimes pulsa-
tile compression of the duodenal wall in the tran-
sition in the middle and lower third. FEGDS does 
not have high diagnostic accuracy, specifi city and 
sensitivity and, and usually allows the detection of 
secondary infl ammatory changes, which gives a 
complex view of the disease, as well as on the ba-
sis of the identifi ed endoscopic changes allows to 
develop a set of measures for preoperative prepa-
ration and the postoperative period. However, 
abdominal multi-slice computed tomography 
(MSCT) scan with intravenous contrast is the gold 
standard of diagnosis [8], allowing to determine 
the aortomesenteric angle and the distance be-
tween the compressive vessels, extent of duo-
denal distension and exact point of obstruction, 
assess of the amount of retroperitoneal fat and 
exclude other frequent causes of intestinal ob-
struction (tumors, annular pancreas, aneurysms, 
etc.) [1, 4].

The purpose of the treatment is to interrupt 
the pathological cascade composed of weight 
loss, loss of retroperitoneal fat, narrowing of the 
aortomesenteric angle, external duodenal com-
pression. Most authors believe that patients with 
a short period of illness, mild symptoms and in-
complete duodenal obstruction should be of-
fered conservative medical treatment [1]. Such 
measures include insertion of a nasogastric tube 
for gastric decompression, correction of electro-
lyte disturbances, and provision of nutrition in 
the form of a high-calorie oral diet if tolerated, 
and parenteral nutrition if necessary. The diet can 
be supplemented with postural maneuvers and 
means that improve intestinal motility [10].

Surgical intervention is indicated in cases of 
conservative treatment failure, a prolonged dis-
ease with progressive weight loss, and recurrent 
upper gastrointestinal symptoms (at least once per 
week for more than six months). The presence of 
secondary complications such as peptic ulcers and 
pancreatitis due to biliary refl ux against the back-
ground of duodenal hypertension is also a reason 
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for choosing a surgical approach [1, 8–9]. To date, 
no period has been established during which it 
would be possible to determine the ineff ectiveness 
of drug treatment [10]. No time limit has yet been 
set to determine the medical treatment's ineff ec-
tiveness [10].  However, some studies report failure 
rates of 50–70 % [1]. The authors came to the con-
clusion that the severity of the existing symptoms 
and the presence of secondary complications can-
not be corrected in a timely manner using a con-
servative method, which signifi cantly worsens the 
patient’s quality of life. In such situations, surgical 
treatment is most appropriate. The operative op-
tions include Strong's procedure, gastrojejunosto-
my, and duodenojejunostomy [5]. Strong's proce-
dure is preferably used in the pediatric population 
and consists of lysing the ligament of Treitz allo-
wing for mobilization of the duodenum. Although 
the Strong's procedure is simpler and less invasive 
than alternatives (no anastomoses are required), it 
has a high failure rate of 25 % [10].

Gastrojejunostomy allows for gastric decom-
pression, but does not eliminate duodenal (DU) 
obstruction [4]. This method of surgical interven-
tion for chronic duodenal obstruction (CDO) is 
non-physiological and carries a large percentage 
of failures and complications: stomach peptic ul-
cers as a result of biliary refl ux, and recurrence of 
symptoms due to non-decompression of the duo-
denum, the development of blind loop syndrome, 
etc. [1, 10]. It is used extremely rarely, and, as a rule, 
in patients who have previously been repea tedly 
operated on for CDO, when traditional methods 
of surgical treatment were not successful.

Duodenojejunostomy was fi rst introduced by 
Starley in 1910 and over the years it is has become 
the most frequent treatment with a success rate of 
90 % [1, 12, 13]. The use of open and laparoscop-
ic approaches has been previously reported, with 
the latter having advantages such as shorter hos-
pital stay, less trauma and good cosmetic eff ect 
[5]. The fi rst laparoscopic duodenoneuneustomy 
was described in 1998  by Gersin and Heniford, 
who proved it to be a safe and reproducible tech-
nique [9]. As noted by Escaño et al. in their case se-
ries analysis, laparoscopic duodenojejunostomy is 
an eff ective minimally invasive treatment, with an 
acceptable rate of postoperative complications 
and favorable long-term results [6]. This is why it 
is considered the treatment of choice. In this case, 
the procedure was performed uneventfully, pro-
vided immediate symptomatic relief and signifi -
cantly improved the patient's quality of life.

CONCLUSION
Wilkie's syndrome poses a really challenging 

diagnostic task due to its rarity and non-speci-
fi c symptoms. A high index of suspicion in cases 
of severe weight loss and upper gastrointestinal 
symptoms is of utmost importance. Intravenous 
contrast-enhanced computed tomography is the 
gold standard for diagnosing SMA syndrome and 
should be performed in all patients with radiolo-
gical features of duodenal obstruction at the level 
of its lower horizontal branch. Early detection can 
not only avoid the syndrome-associated compli-
cations but also improve the prognosis, making 
conservative measures more likely to be eff ective. 
Surgical intervention should be considered in 
more severe, chronic cases or whenever medical 
treatment fails. Laparoscopic duodenojejunosto-
my has proven to be the best modality of choice 
warranting the best outcomes with a good safety 
profi le. If this group of patients has severe gastro-
esophageal refl ux grade III and esophagitis that 
are not amenable to conservative therapy, duo-
denojejunostomy must be supplemented with 
fundoplication.
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