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RESUMEN 

Introducción. El síndrome de la arteria mesentérica superior, también llamado 
síndrome de Wilkie, ocurre por la disminución del ángulo aortomesentérico con 
compresión de la tercera porción duodenal. La sintomatología en muchos casos es 
inespecífica y su etiología se presenta por causas relacionadas con disminución de la 
grasa mesentérica. El diagnóstico se basa en hallazgos imagenológicos y endoscópi-
cos. Su tratamiento se enfoca en corregir la causa relacionada con la pérdida de peso 
y, en casos refractarios, está indicado el manejo quirúrgico.
Presentación del caso.  Mujer de 19 años que asistió a una institución de tercer nivel 
de complejidad en la ciudad de Bucaramanga (Colombia), por sintomatología de  
2 meses consistente en pérdida de peso y pérdida parcial del apetito. Las pruebas de 
sangre mostraron anemia e hiperleucocitosis con 37% de blastos, por lo que se hizo 
dictamen de leucemia linfoide aguda diagnosticada por aspiración de médula ósea. 
Durante su estancia hospitalaria presentó dolor abdominal, vómito e intolerancia a 
la vía oral. En la tomografía de abdomen se observó distensión de la tercera y cuarta 
porción duodenal y una reducción del ángulo aortomesentérico (18.8º), lo que generó 
una obstrucción mecánica proximal del intestino. Se inició manejo médico, nutrición 
parenteral total y terapia postural postprandial. En imágenes de vías digestivas de 
control se evidenció un adecuado paso de medio de contraste hasta el yeyuno. La 
paciente toleró el inicio de la vía oral y presentó una buena evolución clínica. 
Conclusiones. El síndrome de la arteria mesentérica superior es una causa poco 
frecuente de obstrucción intestinal con características clínicas variables, por lo que 
se requiere una alta sospecha diagnóstica. Se deben realizar estudios imagenológi-
cos para confirmar el diagnóstico e iniciar manejo médico de forma temprana para 
evitar posibles intervenciones quirúrgicas.  

ABSTRACT

Introduction: Superior mesenteric artery syndrome, also known as Wilkie’s syndro-
me, occurs due to a decrease in the aortomesenteric angle, resulting in compression 
of the third portion of the duodenum. In many cases, the symptomatology is  
nonspecific and its etiology is associated with a decrease in mesenteric fat. Diagno-
sis is based on imaging and endoscopic findings. Treatment is focused on correcting 
the cause related to weight loss and, in refractory cases, surgery is indicated.
Case presentation: A 19-year-old female attended a tertiary care institution in the city 
of Bucaramanga (Colombia) after experiencing weight loss and a decrease in appetite 
for two months. Blood tests showed anemia and hyperleukocytosis with 37% blasts, 
resulting in a diagnosis of acute lymphoid leukemia diagnosed via bone marrow aspira-
tion. During her hospital stay, she presented abdominal pain, vomiting, and intolerance 
to oral intake. A CAT scan of the abdomen showed distension of the third and fourth 
portions of the duodenum and a reduction of the aortomesenteric angle (18.8º), which 
generated a proximal mechanical obstruction of the bowel. Medical treatment, total 
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parenteral nutrition and postprandial postural therapy were initiated. Follow-up 
digestive tract imaging showed adequate passage of contrast medium to the jejunum. 
The patient tolerated the initiation of the oral intake and had a good clinical progress.
Conclusions: Superior mesenteric artery syndrome is a rare cause of intestinal 
obstruction with variable clinical features, so high diagnostic suspicion is required. 
Imaging studies should be performed to confirm the diagnosis and early medical 
treatment should be initiated to avoid possible surgical interventions.

INTRODUCTION

Superior mesenteric artery (SMA) syndrome is a relatively rare clinical condition in 
which a proximal intestinal obstruction of vascular origin occurs (1). It is characte-
rized by an extrinsic compression of the third portion of the duodenum caused by a 
narrowing of the aortomesenteric angle, which occurs mainly due to a decrease in 
retroperitoneal fat tissue (2).

The SMA syndrome, also known as Wilkie’s syndrome, was first described by 
von Rokitansky in 1842 and, years later, characterized by David Wilkie, who made 
an exhaustive description of this disease in 75 patients in 1927 (3). It may be found 
incidentally on imaging examination or be associated with symptoms such as 
abdominal pain and distention (acute or chronic), vomiting, and weight loss. Its 
etiology is more frequently associated with acquired causes, mainly related to a 
decrease in mesenteric fat, as in constitutional syndromes, hypercatabolic states, 
eating disorders, and other documented congenital conditions (4). 

Its diagnosis is based on imaging findings of vascular compression of the 
duodenum by the superior mesenteric artery (SMA), duodenal dilatation, and 
decreased aortomesenteric angle (4,5). Conservative management with nutri-
tional supplementation for weight gain is the first line of treatment; however, in 
certain chronic and refractory cases, surgery is required (6). 

The following is a case of SMA syndrome in a patient recently diagnosed with 
acute lymphoblastic leukemia (ALL), who was successfully treated with parenteral 
hyperalimentation, gastric decompression with a feeding tube, and postural 
management for improved gastric emptying.

CASE PRESENTATION

A 19-year-old female attended the emergency room of a tertiary care institution in the 
city of Bucaramanga (Colombia) complaining of weight loss and poor tolerance to oral 
intake for two months. Physical examination on admission showed the following vital 
signs: blood pressure: 110/70 mmHg, heart rate: 96 bpm, respiratory rate: 19 rpm. Con-
junctival pallor was also observed. Admission laboratory tests showed moderate anemia 
(7 mg/dL) along with hyperleukocytosis of 62 360 mm³ with 37% blasts, prompting an 
advanced hematological study whose results allowed making the diagnosis of precursor 
B-cell ALL (common phenotype found via bone marrow aspiration). 
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Since her symptoms were initially attributed to her newly diagnosed ALL, the 
patient was treated by the hematology and oncology service. However, due to the 
persistence of abdominal pain in addition to multiple episodes of vomiting and 
intolerance to oral intake, on the sixth day the inpatient general surgery service 
requested a contrasted computed axial tomography (CAT) scan of the abdomen. 
The results showed gastric distension of the third and fourth portions of the duo-
denum, so a proximal intestinal pseudo-obstruction was suspected and confirmed 
that same day by means of a computerized tomography scan of the abdomen, 
which documented a significant 18.8º reduction of the aortomesenteric angle and 
a distance between the aorta and the SMA of 50.7mm (Figure 1). Although it was 
greater than 8mm, it generated a compressive effect on the third portion of the 
duodenum and caused a proximal mechanical obstruction of the intestine. 

Figure 1. Computerized tomography scan of the abdomen. Aortomesenteric angle of 
18.8º. Distance between the aorta and the SMA of 50.7mm.
Source: Image obtained while conducting the study.

In view of these findings, on the seventh day of hospital stay, medical 
management with a nasogastric tube was started in order to achieve duodenal 
decompression. Additionally, postprandial postural therapy in left lateral decubitus, 
genupectoral position, and total parenteral nutrition (TPN) were instituted for  
11 days. The protocol for establishing treatment with TPN in our institution involves 
a continuous infusion of a nutritional bag (approximately 18 hours per bag), and the 
nutrient components of each bag are described in Table 1. 
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Table 1. Nutrient components of the NPT nutritional bag.

Component Amount per bag

Proteins (g/Kg) 1.5

Carbohydrates (Glucose) 2.4

Lipids (g) 0.7

Sodium and Potassium (mEq) 1

Calcium (mg) 210

Fat soluble vitamins (mL) 10.00

Water-soluble vitamins (mL) 10.00

Trace elements (mL) 5.00

Calories/kg of weight 25

Patient’s weight: 42kg.
Source: Own elaboration.

On the eighteenth day of hospitalization, a follow-up X-ray of the digestive 
tract was requested, which showed adequate passage of the contrast medium 
into the jejunum (Figure 2). For that reason, TPN was suspended that same day 
and the patient was started on oral intake with good tolerance. The patient made 
adequate clinical progress, without complications, and was discharged on the 
twenty-eighth day of hospitalization. The patient was followed up for 6 months 
with monthly outpatient check-ups, resulting in a weight gain of 9kg and com-
plete resolution of the gastrointestinal symptoms. Consequently, it was decided to 
discharge the patient from the general surgery department. 

Figure 2. X-ray of the digestive tract. There is evidence of adequate passage of contrast 
medium into the jejunum.
Source: Image obtained while conducting the study.
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DISCUSSION

SMA syndrome or Wilkie’s syndrome is a rare cause of upper bowel obstruction, with 
variable clinical characteristics, resulting from compression of the third portion of 
the duodenum between the abdominal aorta and the SMA (7). An incidence of less 
than 0.4% has been reported, which can reach up to 4.7% after spinal surgery, being 
more frequent in women (with an incidence of 3:2). It is also more common in the 
second decade of life, as in the reported case (8).

Symptoms are nonspecific, so they are challenging for surgeons and require a 
high index of suspicion. However, it usually presents with postprandial epigastric 
pain (59%), bilious vomiting (50%), nausea (40%), early satiety and abdominal 
distension (32%), and anorexia (18%) with secondary weight loss. These symptoms 
may be alleviated when the patient is in the genupectoral and left lateral decubitus 
position or exacerbated in the supine decubitus position (9).

The etiology of this condition is more frequently associated with acquired 
causes, mainly related to a decrease in mesenteric fat, such as constitutional 
syndromes and hypercatabolic states (cancer, tumors, extensive third-degree 
burns, polytrauma, brain and/or spinal cord injury) (10); eating disorders such 
as anorexia nervosa and malabsorption syndrome (11,12); postoperative states 
(bariatric surgery, esophagectomy, aortic aneurysm repair, scoliosis with 
kyphosis sagittal, proctocolectomy); and other congenital conditions such as 
anatomical abnormalities, greater or lesser length of the suspensory muscle of the 
duodenum (ligament of Treitz), duodenal malrotation, low origin of the SMA, and 
compression due to peritoneal adhesions (bands of Ladd) (13-15).

The SMA originates from the anterior aorta, at the level of the lumbar vertebrae 
L1 and L2 (inferior to the origin of the celiac trunk) and descends forming an acute 
angle towards the mesentery (16). This angle varies from 38º to 65º, with a distance 
from the aorta to the SMA (at the duodenal junction) of 13mm to 34mm (17). If there 
is a relative decrease in the space between the aorta and the SMA, compression of 
the third portion of the duodenum may occur. Diagnostic criteria for SMA syndrome 
include a decrease in the distance between the aorta and the SMA of less than 8mm 
(sensitivity 100% and specificity 100%) and an aortomesenteric angle of less than 
22° (sensitivity 42.8%, specificity 100%) (18). In the clinical case reported, an angle 
of 18.8º was observed in the computed tomography angiography of the abdomen.

Despite its low incidence, this condition can be overdiagnosed if appropriate 
clinical and radiological criteria are not considered. In incomplete obstruction, 
symptomatology and physical examination findings may not be specific, making 
diagnosis very difficult. The following radiographic criteria have been established 
for the diagnosis of SMA syndrome: dilatation of the first and second portions of 
the duodenum (with or without gastric dilatation), abrupt vertical and oblique 
compression of the duodenal mucosal folds, antiperistaltic flow of contrast 
medium (barium) proximal to the obstruction, delayed gastroduodenal transit of 
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4-6 hours, and relief of the obstruction in the prone, genupectoral, or left lateral 
decubitus position. However, these findings are not pathognomonic as they can 
be found in other diseases such as scleroderma, lupus, small bowel obstruction, 
pancreatitis, peptic ulcer disease, and diabetes (19,20). 

Conventional barium studies play an important role in diagnosis, although 
results are little specific (16). The diagnostic method used in the case presented 
was CAT scan of the abdomen, which revealed duodenal obstruction secondary to 
a decrease in the aortomesenteric angle, confirming the diagnostic suspicion by 
means of computed tomography angiography (detailed study of the mesenteric 
vasculature and the angle between the aorta and the superior mesenteric artery). 
These imaging studies are considered in the literature as valuable non-invasive 
diagnostic tools (20). 

Computed tomography (CT) is very useful since it allows detecting duodenogastric 
distension, defining anatomical relationships of the superior mesenteric vessels, 
determining the intra-abdominal and retroperitoneal fat component, measuring the 
distance and the aortomesenteric angle, and detecting complications that may require 
immediate surgery such as pneumatosis intestinalis and pneumatosis portalis (13). 
Other complications described are acute gastric dilatation with or without rupture, 
cardiovascular collapse, and compression of the renal vein with secondary thrombosis, 
also known as the nutcracker syndrome (19,21). Ultrasound has also been described 
as a diagnostic method; however, the advantage of the CT over the latter is that it can 
provide a global assessment of the abdominal cavity, allowing the detection of other 
associated conditions (22,23). Konen et al. (24) pointed out the advantage of using 
CT with three-dimensional angiography reconstructions, which can help to rule out 
misdiagnoses originating from angulations of the superior mesenteric artery. Further-
more, endoscopy is indicated to look for major damaging events due to gastroparesis 
and biliary reflux (gastritis, duodenal ulcer) and to rule out an intrinsic cause of 
duodenal compression (25).

Multiple therapeutic opinions have been proposed for the management of this 
condition, ranging from surgery to conservative management, the latter being 
considered as the first line of treatment especially when the cause is significant 
weight loss (26-28). Nasogastric tube placement for duodenal and gastric 
decompression and mobilization in the prone or left lateral decubitus position are 
often effective measures for the treatment of acute symptomatology (19). Medical 
treatment involves electrolyte correction, positive nitrogen balance, nasogastric 
tube decompression, and an increase in body weight to promote restoration of 
retroperitoneal adipose tissue with a consecutive increase in the aortomesenteric 
angle. Both nasojejunal enteral feeding and TPN have proven to be successful in 
the treatment of SMA syndrome (25,29).

Surgical treatment is indicated in the following cases: conservative management 
failure, chronic disease with progressive weight loss together with duodenal dilatation 
and stasis, complicated peptic ulcer disease, pancreatitis secondary to stasis and biliary 
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reflux, and other associated disorders requiring management by laparotomy (22). 
There is no clear time frame for the duration of medical treatment; however, symptom 
relief has been observed between 2 to 12 days, although treatments of up to 169 days 
have also been documented (19).

The different surgical options include side-to-side duodenojejunostomy 
between the duodenum and the first loop of the jejunum, Strong’s procedure in 
the section of the ligament of Treitz, duodenoduoenostomy, and gastrojejunos-
tomy. Most surgeons prefer duodenojejunostomy, which is considered superior to 
other options due to its 80-100% success rate (25,30).

In the case described, the initial gastric decompression associated with 
postural measures and TPN not only favored weight gain, but also improved the 
vascular space by increasing mesenteric fat and adipose tissue around the SMA, 
preventing surgical intervention.

CONCLUSIONS

SMA syndrome is a rare cause of intestinal obstruction that presents with variable 
clinical features, so a high diagnostic suspicion is required. Imaging studies should 
be performed to confirm the diagnosis and to start early medical treatment focused 
on recovering mesenteric fat and adipose tissue around the SMA, in order to avoid 
possible surgical interventions. 
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