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CASE REPORT
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Abstract: Superior mesenteric artery (SMA) syndrome, also known as Wilkie syndrome, is an uncommon condition marked by the
compression of the third segment of the duodenum between the SMA and the aorta, often occurring after rapid weight loss, particularly
in young, slim individuals. Symptoms consist of epigastric pain, bloating, and vomiting. Nutcracker syndrome (NCS) is characterized
by the compression of the left renal vein (LRV) between the superior mesenteric artery and the aorta. This condition results in venous
varices and elevated pressure within the LRV, which may manifest as hematuria, proteinuria, pelvic congestion, and flank pain.
Although each of these syndromes is infrequent, their simultaneous incidence is remarkably occasional. This case report examines
a young male patient diagnosed with both SMA syndrome and NCS, emphasizing the importance of considering these conditions in
the differential diagnosis of abdominal and renal symptoms.
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Introduction
Superior mesenteric artery (SMA) syndrome, or Wilkie syndrome, is defined by the compression of the third segment of the
duodenum between the aorta and the SMA. The syndrome is uncommon, occurring in 0.13% to 0.3% of cases, predominantly
affecting young, thin females. Rokitansky first documented vascular compression of the duodenum in 1861, and the illness
typically occurs following rapid weight reduction.'* Symptoms of SMA syndrome encompass either chronic or acute episodic
epigastric discomfort, bloating, or vomiting. Due to the complexity of the being diagnosed, it is essential to identify alternate
causes of duodenal obstruction. However, the patient generally possesses a prolonged history of symptoms. >

Nutcracker syndrome (NCS) is defined as anterior compression of the left renal vein (LRV) between the SMA and the aorta
or, less usually, posterior compression of the aorta and the vertebral column. It is also a rare entity. The causes are frequently
associated with anatomical variations." The LRV experiences an increase in pressure as a result of the formation of venous
varices around the renal pelvis, ureter, and gonadal vein due to compression of the LVR in NCS. Hypertension, flank pain, left-
sided varicocele, pelvic congestion, hematuria, and orthostatic proteinuria are some of the clinical signs and findings. The
diagnosis can be established by comparing the clinical presentation and radiologic findings, whether or not an invasive LRV
pressure measurement is performed.'*

The presence of both nutcracker syndrome and superior mesenteric artery syndrome (SMAS) together is extremely rare.
We describe the imaging results of a young man patient who had both diseases in this case report.
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Case Report

A 15 year-old male presented to the pediatric emergency department with nausea and sudden-onset vomiting, left flank
pain around hours postprandially for three consecutive days. The patient has previous history for visiting a local clinic
multiple times for therapy for the same symptoms, which yielded no improvement. The patient consistently reported
bilious projectile vomiting, partially digested meals, and abdominal distension; he also noted frequent retching through-
out a few months ago. A nasogastric tube was inserted for bowel decompression. The patient’s height was 1.61 m, weight
was 44 kg, and body mass index was 16.9 kg/m?. During the examination, his body temperature was 36.7°C, his pulse
was 58 beats/min, and his respiration rate was 19 breaths/min. Additionally, his blood pressure was 120/70 mmHg.
During the physical examination, he presented as very unwell, exhibiting a soft and flat abdomen. We conducted
laboratory blood analyses. A complete blood count and biochemical tests yielded results within the normal range.
During radiologic assessment of the abdomen, there were highlighted a markedly enlarged abdomen containing food
debris and a fluid interface, without dilation of small or big bowel loops or presence of pneumoperitoneum (Figure 1).
Given the clinical presentation and radiologic assessment, we suspected duodenal blockage due to a peptic ulcer.
Consequently, we conducted a contrast-enhanced abdominal computed tomography (CT) scan. The CT scan indicated
the presence of SMA syndrome: a reduced distance between the SMA and the aorta (4.70 mm) with an angle of 18.0°,
distension of the stomach and duodenum up to the obstruction zone, and a narrowed caliber of the third section of the
duodenum (3 mm). Antero -posterior axis of CT demonstrated results consistent with NCS syndrome: a markedly
reduced diameter of the left renal vein, measuring 3 mm in the aortomesenteric area, whereas the remainder of the renal
vein from the hilum to the site of compression exhibited a notable diameter of 10 mm (Figures 2—4). The findings
confirmed the diagnosis of SMA syndrome in conjunction with NCS. The patient received conservative treatment with
enteral and parenteral feeding, although it proved ineffective. As a result of significant weight loss. He underwent
a Roux-en-Y duodenojejunostomy procedure. Three days post-surgery, the patient commenced oral fluid intake,
demonstrating that fluid pass through the anastomosed regions without obstruction. He was discharged from the hospital

following his recovery and had the ability to tolerate soft foods and drinks.

Figure | Plain abdomen X-ray image. At supine image, a grossly distended stomach with food particles and a fluid-filled level.
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Figure 2 Axial CT with a contrast of the abdomen (A) shows the diffuse dilated of the stomach and the dilated Ist and 2nd part of the duodenum abdomen (blue and green
arrow) that then tapers in diameter as it reaches the superior mesenteric artery in the midline above the spine (white arrow), also the decreased aortomesenteric angle
compressed the third portion of the duodenum. (B) Showing narrowing of the left renal vein as it crosses to the left between the SMA and the aorta.

Figure 3 (A and B) Sagittal view of CT scan of abdomen and pelvis showing an acute narrowing aorto-mesenteric angle of 18° and a reduced aorto-mesenteric distance of 4.7mm.

Discussion

Rokitansky first delineated the SMA condition in 1861. Wilkie published the initial series in 1927; hence, SMA
syndrome is often referred to as Wilkie’s syndrome. Cast syndrome, arteriomesenteric duodenal compression, aortome-
senteric artery compression, and duodenal vascular compression are terms that denote the same disorder.” SMA
syndrome is a rare disorder that can lead to distal segment of the duodenum. To the best of our knowledge, the specifics
of the incidence remain unknown. It is more common in female adolescents and decreases the aortomesenteric angle and
aortomesenteric distance by obstructive the duodenum. The typical aortomesenteric angle and distance range from 25° to
60° and 10 mm to 28 mm, respectively; in this case, the angle was 13.7° and the distance was 5.25 mm. The presentation
of this syndrome may vary from an acute illness to a delayed onset, depending upon the etiology and severity of the

duodenal obstruction.
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A

Figure 4 (A and B) Axial and 3D reconstructed CT images describe a decreased aorto-mesenteric distance with left renal vein compression between the aorta and
superior mesenteric artery (SMA) indicative of nutcracker syndrome. The left renal vein is dilated from the renal hilum (white arrow) and mild distal dilatation is also
visualized on this 3D image. It shows a short aorto-mesenteric distance with SMA compressing the left renal vein which runs a dilated course from the hilum of the left
kidney (white arrow). Also, mild dilatation of the left distal renal vein in a 3D reconstructive image indicates nutcracker syndrome.

The most characteristic symptoms include post-prandial epigastric fullness, pain, belching, and bilious vomiting. Meals
and dorsal decubitus increase the condition, although left lateral deviation and knee-chest postures may provide relief.® SMA
syndrome is a condition characterized by nonspecific symptoms, often requiring radiological assessment or diagnostic
confirmation. It can be diagnosed through an upper gastrointestinal barium x-ray, endoscopic gastroduodenoscopy, or
abdominal CT scan. These tests may reveal external compression of the third segment of the duodenum and a narrowed
angle between the aorta and superior mesenteric artery. Multiple radiographic anomalies suggest SMA syndrome.”

Our patient was typical young, thin male experienced severe nausea and vomiting for three days straight, accompanied by
abdominal distension and partially digested food. Despite a nasogastric tube placement for gastric decompression, the issue
persisted, indicating a potential health concern. We therefore conducted a contrast-enhanced abdominal computed tomography
(CT) scan. The CT scan then revealed symptoms of SMA syndrome, including a distended stomach and duodenum until the
clamp zone, a decreased caliber of the third portion of the duodenum (3mm), and a space of 4.70 mm between the SMA and the
aorta and an 18.0° angle. The left renal vein exhibited a substantially reduced caliber of 3mm in the aortomesenteric space, and
the renal vein from the hilum to the compression site had a prominent caliber of 10 mm, as revealed by AP-CT. These findings are
consistent with NC syndrome. Our case represents an uncommon simultaneous presentation of both SMA and NC syndromes in
comparison to previous studies. The literature has only reported a few cases with this dual presentation, highlighting the
significance of a thorough radiologic evaluation in patients with unexplained renal and gastrointestinal symptoms. Our imaging
results corroborate earlier research suggesting that anatomic congestion in the aortomesenteric region may impact the duodenum
and left renal vein at the same time, which leads to overlapping clinical symptoms. Enteral or parenteral nutrition is given but this
was not considered as a conservative treatment for the disorder due to his underweight status at the time of symptom onset. The
patient underwent a Roux-en-Y duodenojejunostomy without intraoperative complications. Oral fluid intake was initiated on
postoperative day three, demonstrating effective transit through the anastomotic sites without evidence of obstruction or delayed
gastric emptying. Following a favorable recovery course, the patient was discharged in stable condition, exhibiting tolerance to
both soft solids and oral fluids without gastrointestinal distress.

The Nutcracker phenomenon (NCP) is a benign condition in which the left renal vein is compressed between the aorta
and the superior mesenteric artery (SMA). This compression restricts the passage of blood from the kidney and results in
the dilation of the distal segment of the renal vein. Symptomatic compression of the left renal vein between veins that are
associated with nutcracker morphology is referred to as nutcracker syndrome.? Nutcracker syndrome (NCS) is a rare

entity with a small number of cases, primarily due to anatomical variants such as a posterior renal ptosis, an excessively
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elevated course of the LRV, and an aberrant SMA branching from the aorta, rather than the logical cause of weight loss
and subsequent reduction in the adipose plane.'

A variety of symptoms, including hematuria, pain (including dyspareunia, pelvic pain, and low back pain), and varicocele
(pelvic varices in women), are typical of nutcracker syndrome. This triad, however, is not consistently present.”

Coexistence of SMA and nutcracker syndrome is comparatively rare, making clinical diagnosis remains challenging
and managing of patients with both syndromes requires a multidisciplinary approach.”'°

The primary objective for SMA syndrome is weight restoration: decompression of the duodenum and stomach to alleviate
symptoms, fluid resuscitation, and correction of electrolyte imbalances, aiming to optimize nutrition through enteral jejunal
feeding, total parenteral nutrition (TPN), or a combination of both. One of the surgical procedures that has been reported is
a gastrojejunostomy. Another is Strong’s surgery, which involves dividing the Treitz ligament and mobilizing the duodenum.
A safe and effective technique for lowering symptoms and improving quality of life is duodenojejunostomy.®’

The treatment for NCS is contingent upon age and clinical manifestations. For patients under 18, the optimal
approach is cautious treatment with a minimum of two years of observation, meanwhile up to 75% will see complete
clearance of hematuria. Nephrectomy, LRV transposition with or without Dacron wedge insertion between SMA and
aorta, renal autotransplant, renal-to-IVC shunt, medial nephropexy with excision of renal varicosities, and gonadocaval
bypass are among the surgical techniques that have been used to treat persistent hematuria.''

Conclusion

This case report describes what a young man with the rare combination of superior mesenteric artery (SMA) syndrome
and nutcracker syndrome (NCS) did in the diagnosis and treatment of these two conditions. Imaging tests and clinical
signs showed that the person had SMA syndrome, which is characterized by duodenal obstruction caused by pressure on
the SMA and aorta. The problem was fixed with surgery. Additionally, NCS was found by accidentally pressing on the
left renal vein, which made the patient’s care more difficult. This case underscores the importance of a multidisciplinary
approach to therapy and the necessity of considering both conditions in patients who present with gastrointestinal and
renal symptoms. Surgical treatment for SMA syndrome and close monitoring of NCS were very important in making the
patient healthier, showing the special way needed for such uncommon and complicated cases.
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