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Abstract
Introduction. Wilkie syndrome is a pathological manifestation caused by an abnormal disorder of the superior mesenter-

ic artery arising from the abdominal part of the aorta. As a result, the distal part of the duodenum is compressed between 

the abdominal aorta, spine, and SMA, which creates a hindrance for the passage of himus in the duodenum, creating a 

mechanical obstruction. Aim: To draw the surgeons’ attention towards the possibility of developing a rare complication 

of decreased aorto-mesenteric angle and the distance, highlighting the challenges in diagnosis and treatment. Materials 

and methods. Th is article presents a clinical case of WS diagnosed in the surgical department of the BSMU clinic. We 

hereby discuss the case report of a 28-year-old patient diagnosed at the initial stage of WS. Th e patient had been suff ering 

from the symptoms of WS since 2018 but wasn’t able to identify the disease, but when he came to the surgical depart-

ment of BSMU clinic based on the results of abdominal CT-scan with combined contrast of the stomach and duodenum 

per os with water-soluble contrast and computer angiography of the mesenteric vessels, the diagnosis was confi rmed. 

Th e patient was treated with the duodenojejunostomy (laparoscopic Strong’s operation). Results and discussion. Absence 

of timely diagnosis of this disease can lead to life-threatening complications, and early diagnostics is complicated by 

similarity of initial manifestations with other gastropancreaticoduodenal diseases. One of the most promising approach 

in the diagnosis of Wilkie syndrome is the use of abdominal CT-scan with combined contrasting of the stomach and 

duodenum per os with water-soluble contrast and computer angiography of vessels. In the present clinical case due to the 

given combination of methods we can assess functional state of the stomach and duodenum, clearly visualize not only 

the organs topography but also estimate the aorto-mesenteric angle and distance, which can further determine the type 

and tactics of initial stage treatment, which we decided to perform surgery (laparoscopic Strong’s operation). Th e post-

operative period was without complications. Th e patient noted an improvement in the state and the relief of pain in the 

epigastrium and was discharged aft er 9 days of hospitalization in satisfactory condition. Conclusion. For diagnosis and 

treatment in time as well as prevention of possible complications, it is necessary to improve surgeons’ information about 

this pathology, which if diagnosed and treated late can lead to severe, life-threatening complications up to death. Th e 

diagnosis at the initial stages, specifi cally with the assistance of computer tomography with contrast, angiography, and 

treatment in a timely manner, can preserve life and prevent the possible outcomes of fatal complications.
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Аннотация
Введение. Синдром Уилки  — это заболевание, вызванное аномальным расположением верхней брыжеечной 

артерии, отходящей от брюшной части аорты. В результате дистальная часть двенадцатиперстной кишки сдав-

ливается между брюшной аортой, позвоночником и верхней брыжеечной артерией, что создает препятствие 

для прохождения химуса в просвет двенадцатиперстной кишки, создавая механическую обструкцию. Цель: об-

ратить внимание хирургов на возможность развития редкого осложнения уменьшения аорто-мезентериаль-

ного угла и дистанции, подчеркнув сложности в диагностике и лечении. Материалы и методы. В данной статье 

представлен клинический случай синдрома Уилки у 28-летнего пациента, диагностированный в хирургическом 

отделении клиники БГМУ. Пациент страдает от симптомов синдрома Уилки с 2018 года. При поступлении в хи-

рургическое отделение клиники БГМУ на основании результатов КТ-сканирования брюшной полости с комби-

нированным контрастированием желудка и двенадцатиперстной кишки per os с водорастворимым контрастом 

и компьютерной ангиографией сосудов диагноз был подтвержден. В качестве лечения пациенту была выполнена 

дуоденоеюностомия (лапароскопическая операция Стронга). Результаты и обсуждение. Отсутствие своевремен-

ной диагностики этого заболевания может привести к жизнеугрожающим осложнениям, а постановка диагноза 

на ранней стадии затруднена сходством начальных проявлений с другими заболеваниями гастропанкреатико-

дуоденальной зоны. Одним из наиболее информативных подходов в диагностике синдрома Уилки является ис-

пользование КТ-сканирования брюшной полости с комбинированным контрастированием желудка и двенад-

цатиперстной кишки per os с водорастворимым контрастом и компьютерной ангиографией сосудов. В данном 

клиническом случае за счет комбинации методов мы могли оценить функциональное состояние желудка и две-

надцатиперстной кишки, четко визуализировать не только топографию органов, но и оценить аорто-мезенте-

риальный угол и расстояние, что в дальнейшем может определить вид и тактику лечения на начальном этапе. 

Нами было принято решение о хирургическом вмешательстве (лапароскопическая операция Стронга). Послео-

перационный период протекал без каких-либо осложнений. Пациент отмечал улучшение состояния и исчезно-

вение болей в эпигастрии и был выписан через 9 дней после госпитализации в удовлетворительном состоянии. 

Заключение. Для своевременной диагностики и лечения, а также предупреждения возможных осложнений не-

обходимо повысить информированность хирургов об этой патологии, которая при затягивании в диагностике 

и лечении может привести к тяжелым осложнениям, вплоть до смерти. Однако диагностика на ранних стадиях, 

особенно с помощью компьютерной томографии с контрастированием, ангиографии, и своевременно прове-

денное лечение могут сохранить жизнь и предупредить развитие фатальных осложнений.

Ключевые слова: синдром Уилки, синдром брыжеечной верхней артерии, лапароскопическая операция Строн-

га, дуоденоеюностомия, аорто-мезентериальный угол и дистанция, компьютерная томография с контрастиро-

ванием, ангиография
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INTRODUCTION
Th e superior mesenteric artery syndrome (SMAS), Wilkie’s 
syndrome (WS) is a rare pathological condition that in-
volves the horizontal part of duodenum which is com-
pressed between the superior mesenteric artery (SMA) and 
abdominal aorta, there can be spine involves in the com-
pression in some cases; which leads to the hindrance for the 
passage of himus in the duodenum, creating a mechanical 
obstruction, causes widening and destruction of intestine 
and stomach [1–3]. Th e SMA supplies the horizontal part 
of the duodenum, pancreas, and two-third of the transverse 
colon. Th e causes of developing SMAS are mostly rapid and 
excessive weight loss, resulting in the loss of the duodenal 
fat pad [4–7]. Th e reduction of the fat pad cells therefore 
leads to the changes in angle between the abdominal aorta 
and the SMA, or aorto-mesenteric angle and distance, caus-
ing intestinal obstruction. Th e Classic symptoms of acute 
SMAS include postprandial abdominal pain, nausea, and 
vomiting. It can be congenital or acquired [8, 9].
Th e literature data on the frequency of occurrence of the WS 
is widely diff erent and is estimated at 0.1 % to 0.78 % in vari-
ous studies [10, 11]. Various authors write that it is detected in 
3–17 % of cases among the causes of chronic ileus and in 0.013–
0.30 % of cases with radiological studies of the upper gastroin-
testinal tract (GIT) [6, 12, 13]. Th e combination of chronic ileus 
with stomach ulcer disease is observed in 25–75 %, with a duo-
denal ulcer in 31–39 %, with a biliary disease of 8.9–87.4 %, and 
hyperchlorhydria up to 50 % [8, 11, 14]. Th e ratio of women 
suff ering from WS is two times greater than that of men. In up 
to 75 % of cases, the disease is detected in the age group of 10 
to 30 years. However, this syndrome can be seen in 84-year-
old and 86-year-old patients. Th is pathology is not only a rare 
disease, but also a frequently unfamiliar situation for many sur-
geons because the patients can develop life-threatening com-
plications that can lead them to death by up to 33 % [8, 15, 16].

MATERIALS AND METHODS
Patient G, a 28-year-old man, was admitted to the surgical 
department of the Bashkir State Medical University (BSMU) 
clinic on October 11, 2021, with complaints of postprandial 
abdominal pain in the epigastric region, which was radiating 
to the lower back, belching, bloating, and nausea. He com-
plained of diffi  culty breathing and periodic pain behind the 
sternum associated with meals. Th e patient also notes progres-
sive weight loss. He suff ered from Osteochondrosis, left -sided 
scoliosis, an acute coronavirus infection in September 2021. 
No history of smoking or alcohol, and had no allergic reaction. 
Th e symptoms fi rst appeared in 2018 and worsened day by day.
Th e results of the inspection during admission: Height 173 cm, 
weight 60 kg, Body Mass Index (BMI) 20 kg/m2; the body 
temperature was 36.7 °C. Heart rate was 74 beats per minute. 
Blood pressure: 120/75 mm Hg. Th e abdomen was soft  during 
palpation and moderately painful in the epigastric region; no 
symptoms of peritoneal irritation were seen. During ausculta-
tion of bowel sounds, the intestinal peristalsis was heard. Th e 
kidney punch test was negative. Diuresis was normal.

Diagnosis
Esophagogastroduodenoscopy in dynamics shows hypertro-
phic and superfi cial gastritis, gastroduodenal refl ux. Th erapy 

was carried out with proton pump inhibitors, aft er 2 weeks, 

the signs of aggravation of gastritis went, but the pain per-

sisted. Th e ultrasound shows increased pneumatization in the 

intestine. X-ray shows R-signs of gastritis. Echocardiography 

and Electrocardiography were normal. MRI of the thoracic 

vertebra: signs of initial manifestations of degenerative 

changes in the thoracic spine. Left -side spondylarthrosis 

Th 4–Th 9. Th e abdominal CT-scan with combined contrast of 

the stomach and duodenum per os with water-soluble con-

trast and computer angiography of the mesenteric vessels 

shows decrease in the aorta-mesenteric angle to 14° (normal 

35–65°) (Figure 1); the distance between these vessels at the 

origin was 6 mm (normal 10–28 mm) (Figure 2a, b). Th ere 

was a compression of the left  renal vein between these vessels: 

the diameter at the compression level was 0.2–0.3 cm, and the 

diameter of the veins present more proximally to the origin 

of the SMA was 1.2 cm moderate compression of the lower 

horizontal part of the duodenum.

Th ese fi ndings show the patient was suff ering from Supe-

rior mesenteric artery syndrome (Wilkie syndrome) with 

moderate compression of the duodenum and the left  renal 

vein (Nutcracker syndrome). 

Course of operation

Laparoscopic Strong operation was performed as it has 

minimal invasion and with less complications as compared 

to others, the anastomosis done by laparotomy. As a preop-

erative preparation, the patient had been given antibiotics for 

the prevention of thromboembolic complications; the com-

pression linen was applied 30 minutes before the operation. 

A planned operation was carried out under endotracheal an-

esthesia. Laparocentesis was performed with a paraumbilical 

trocar of 10 mm CO
2
 insuffl  ation was done at 10–12 mm Hg. 

Under visual control, a laparoscope was introduced, as well 

as two 5 mm and one 10 mm trocars. During the inspection, 

Figure 1. Sagittal section of CT-scan with contrast of the abdomen (peritoneum and retroperitoneal 

space) showing a narrowed Aorto-mesenteric angle of 14°

Рисунок 1. Контрастная КТ брюшной полости (брюшина и забрюшинное пространство), сагиттальная 

проекция; суженный аорто-мезентериальный угол 14°
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there was compression of the duodenum by the SMA. Th e 

horizontal part of the duodenum was expanded to 5–6 cm be-

low the ligament of Treitz; the diameter of the small intestine 

was around 2 cm. Th e procedure of the Strong operation was 

performed by mobilizing the horizontal part, by dividing the 

ligament of Treitz, preparing for the imposition of an anas-

tomosis. A mini laparotomy was performed over an anas-

tomosis overlay area, aft er which the Duodenojejunostomy 

was done and the compressed portion of the duodenum 

was released. Hemostasis was controlled. A tubular drain 

was installed in the abdominal cavity; the abdominal wall 

was stitched layer by layer, and aseptic dressings were ap-

plied. Th e postoperative period was without complications. 

Symptomatic drug therapy was carried out; everyday dressing 

of the postoperative wound with antiseptics was performed. 

Postoperative ultrasound was done to check free fl uid and 

to know if the symptoms were relieved or not, the intestinal 

loops were expanded or not; the patient noted an improve-

ment in the state and the relief of pain in the epigastrium; 

there were no complaints about nausea and vomiting. He was 

discharged aft er 9 days of hospitalization in satisfactory con-

dition, and advised to have an X-ray of the abdomen aft er a 

month, as follow up routine checkup to see if the symptoms 

would reoccur. During the inspection, there were no com-

plaints of pain or discomfort, and no clinical signs were seen 

that were present before the operation. Weight gain was noted 

up to 61 kg, no anorexia, no signs of postprandial pain, or 

epigastric tenderness.

RESULTS AND DISCUSSION
WS is commonly known in the literature as chronic duodenal 

intestinal obstruction, CAST syndrome, superior mesenteric 

artery syndrome, duodenal vascular compression, duode-

nal aorto-mesenteric compression, and chronic duodenal 

vascular compression. WS is manifested by compression of 

the transverse part of the duodenum when it passes through 

the area between the abdominal aorta, spine, and SMA [1, 8, 

10]. Due to the decrease in aorto-mesenteric angle and dis-

tance, the normal angle of SMA branch out from the aorta 

ranges usually from 38 to 80 degrees. Th e aorto-mesenteric 

distance varies from 10 to 28 mm, but when the angle of the 

SMA branch out from the aorta is less than 22 degrees and the 

distance is less than 8 mm, it creates conditions of chyme pas-

sage hindrance along the duodenum, thus creating mechani-

cal obstruction of the duodenum [5, 8, 14]. Absence of timely 

diagnosis of this disease can lead to life-threatening compli-

cations, and early diagnostics is complicated by the similarity 

of initial manifestations with other gastropancreaticoduode-

nal diseases. One of the most promising approaches in the 

diagnosis of WS is the use of abdominal CT with combined 

contrast of the stomach and duodenum per os with water-

soluble contrast and computer angiography of the mesenteric 

vessels. In the present clinical case, due to the given combi-

nation of methods, we can assess the functional state of the 

stomach and duodenum, clearly visualize not only the organ 

topography but also estimate the aorto-mesenteric angle and 

distance, which can further determine the type and tactics of 

initial stage treatment, in which we decided to perform sur-

gery (laparoscopic Strong’s operation). Th e postoperative pe-

riod proceeded without any complications. Th e patient noted 

improvement in his condition and the absence of pain in the 

epigastrium and was discharged 9 days aft er hospitalization 

in satisfactory condition.

CONCLUSION
Th is pathology is not only a rare disease, but also a frequently 

unfamiliar situation for many surgeons because patients can 

develop life-threatening complications that can lead them to 

death by up to 33 % [1, 3, 6]. Th e decrease in distance and 

the aorto-mesenteric angle can develop not only duodenal 

hypertension but also renal vein compression, which leads 

to renal fornical hemorrhage and varicocele, which can lead 

Figure 2a. Axial section of CT-scan with contrast of the abdomen (peritoneum and retroperitoneal space) 

showing a narrowed Aorto-mesenteric distance of 6.0 mm

Рисунок 2а. Контрастная КТ брюшной полости (брюшина и забрюшинное пространство), аксиальная 

проекция; суженное аорто-мезентериальное расстояние 6,0 мм

Figure 2b. Sagittal section of CT-scan with contrast of the abdomen (peritoneum and retroperitoneal 

space) showing a narrowed Aorto-mesenteric distance of 6.0 mm

Рисунок 2b. Контрастная КТ брюшной полости (брюшина и забрюшинное пространство), 

сагиттальная проекция; суженное аорто-мезентериальное расстояние 6,0 мм
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to reproductive pathologies [4, 6, 8]. It can be hard to di-

agnose at once, but with proper clinical investigations, the 

diagnosis can be made as in the case above. With the treat-

ment of Strong’s surgery; there was reduction in symptoms 

and pain, and the patient gained weight and increase in BMI 

by diet change. Th us, timely treatment can save the time and 

life of the patient.

Statement of informed consent. Written informed consent 

was obtained from the patient for publication of this case 

report and accompanying materials.

Confl ict of Interest. Th e authors declare no confl ict of in-

terest.
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