CASE REPORT: GASTROENTEROLOGY

Superior Mesenteric Artery Syndrome and Nutcracker
Syndrome as the Presentation of Crohn’s Disease in a Young
Patient

A Case Report and Review of Literature
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Abstract: Superior mesenteric artery syndrome and nutcracker syndrome
are rare vascular complications most often seen after marked weight loss
caused by compression of the duodenum and left renal vein between the
superior mesenteric artery and the aorta, respectively. The coexistence of
superior mesenteric artery syndrome and nutcracker syndrome has been
rarely reported. Herein, we present the case of a 16-year-old male with
intermittent periumbilical abdominal pain, bilious vomiting, and weight
loss who was found to have both of these vascular complications of signifi-
cant weight loss as the initial presentation of Crohn’s disease. This report
provides insight into the diagnosis and treatment of these syndromes while
highlighting the importance for practitioners to keep vascular complications
on their differential diagnosis of vomiting and abdominal pain in patients
with Crohn’s disease.
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INTRODUCTION

Superior mesenteric artery syndrome (SMAS) is the compres-
sion of the third portion of the duodenum between the abdominal
aorta posteriorly and the superior mesenteric artery (SMA) anteriorly
(1,2). SMAS has an incidence of up to 0.3% (2—4), with symptoms of
chronic intermittent abdominal pain, vomiting, nausea, early satiety,
and anorexia (2). Risk factors include acute weight loss, rapid growth
without weight gain, orthopedic surgical casting, acute gastroenteri-
tis, or neurological injury (1,2). Nutcracker syndrome (NCS) may
co-exist with SMAS (5-8). NCS results from compression of the left
renal vein, resulting in flank pain, hematuria, proteinuria, calciuria,
pelvic vein congestion, and hypertension (9—13).

SMAS has been described in patients with Crohn’s disease
(CD) (14,15), and both SMAS and NCS were described in pediatric
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patients (5-8,16). However, none of the reports included patients
with both syndromes as the initial presentation of CD. Herein, we
report a healthy 16-year-old male who was found to have SMA and
NCS syndromes at the time of the diagnosis of CD.

CASE REPORT

A 16-year-old male presented to his pediatrician with several
years of periumbilical pain and a new onset of bilious emesis. An
abdominal x-ray showed a significant stool burden concerning for
constipation and was treated with an enema and osmotic laxatives.
However, the pain and bilious emesis progressed, prompting evalua-
tion in the emergency department. He reported weight loss (3.2kg)
the week before presentation with a history of normal weight gain
and growth curve (Fig. 1). He denied the use of any medications
or supplements. Family history was significant for paternal CD. A
computed tomography (CT) scan revealed findings consistent with
SMAS and constriction of the left renal vein between the SMA and
abdominal aorta (Fig. 2); an upper gastrointestinal series confirmed
the findings of SMAS. Sagittal reconstruction on the CT scan dem-
onstrated reduced distance between the SMA and the aorta (4.2 mm,
normal range 6.6—-16.1mm) (17) with a narrowed aortomesenteric
angle, (17°; normal range 26—65°) (17). Compression of the left renal
vein was seen, resulting in a “beak” sign (Fig. 3A). He was referred to
our institution for further evaluation. Examination at presentation was
significant for ill appearance with thin body habitus, hypertension
(133/88 mmHg), hypoactive bowel sounds, generalized abdominal
tenderness to palpation, and normal perianal and rectal examination.
A nasogastric tube was placed for bowel decompression.

Laboratory testing revealed normal values for complete
blood count, liver panel, cystatin C, C-reactive protein, erythrocyte
sedimentation rate, thyroid-stimulating hormone, free T4, tissue
transglutaminase-IgA, total IgA, and lipase. Significant abnormal
laboratory findings included elevated serum creatinine (1.3 mg/dL),
proteinuria (10 mg/dL), and elevated fecal calprotectin (881 mcg/gm;
normal <50 mcg/gm) (Fig. 4). Due to persistent hypertension, ultra-
sound with Doppler flow confirmed the diagnosis of NCS (Fig. 3A).
Esophagogastroduodenoscopy showed significant gastritis and duo-
denitis (Fig. 5) with an extrinsic compression in the third portion of
the duodenum resulting in a narrowed lumen prohibiting passage of
the endoscope. Colonoscopy showed the terminal ileum was normal.
The biopsies showed active duodenitis characterized by inflammation
within the lamina propria, villous distortion, and focal gastric foveo-
lar metaplasia; the colonic mucosa was visually normal but showed
scattered lymphoid aggregates in the biopsies. Magnetic resonance
enterography (MRE) showed diffuse circumferential wall thicken-
ing, restricted diffusion, and abnormal enhancement of the stomach,
first and second portions of the duodenum, and multiple loops of
the ileum. He was diagnosed with CD based on history, endoscopy,
and image results with Paris Classification of AlbL4a/L4bB3G0.
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FIGURE 1.
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FIGURE 2. Sagittal reconstructed computed tomography
(CT) image showing dilated stomach and duodenum with
air-fluid level, a severely compressed left renal vein (LRV),
narrowed aortomesenteric angle of 17° (normal 26-65°), and
reduced aortomesenteric distance at the level of the duode-
num of 4.2mm (normal 6.6-16.1 mm).
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A nasal duodenal-jejunal junction tube was used for enteral nutri-
tion, and feeds were started based upon recommendations received
from pediatric registered dieticians. CD treatment was started with
corticosteroids and infliximab. Serial blood pressures were obtained
throughout the stay. After 2 weeks, vomiting, abdominal pain, and
hypertension improved, and he was discharged. He was weaned off
steroids and continued infliximab infusions. CT scan 1 month later
showed resolution of both SMAS and NCS, and the nasal duodenal-
jejunal junction tube was removed at that time. By then, he regained
the previous weight loss, and abdominal pain and hypertension were
resolved (Fig. 1).

DISCUSSION

Concurrent SMAS and NCS have been reported in the pediat-
ric literature with rapid weight loss, being underweight, or postsurgi-
cal changes that shorten the aortomesenteric distance and narrow the
angle (5-8). The patient described herein showed clinical improve-
ment after treatment for CD despite no change in weight. We hypoth-
esize that the pathophysiology of these syndromes, in this case, was
multifactorial. He had rapid weight loss, which is a well-established
cause of these syndromes. Changes in the velocity of intestinal blood
may have played a role, as shown by Giovagnorio et al, (18) who dem-
onstrated postprandial resistive changes in the SMA through Doppler
sonography in patients with active CD (11,18). Extensive inflamma-
tion of the bowel wall resulting in reduced mesenteric and retroperito-
neal fat is documented in patients with a severe wasting disease with a
hypermetabolic state from chronic illness (19), such as CD.

The diagnosis of SMAS can be confirmed by upper gastroin-
testinal series, enhanced CT, MRE, or laparotomy (2). The diagnosis
of CD was rendered in this case based on the abnormal findings in
the MRE and biopsies obtained. Wong et al (14) described the use of
esophagogastroduodenoscopy as part of the evaluation in a pediatric
patient with an uncertain etiology of SMA until a final diagnosis of
CD was made.
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FIGURE 3. Axial contrast-enhanced CT images demonstrating the compression of the left renal vein (LRV) between the su-
perior mesenteric artery (SMA) and abdominal aorta (AA) resulting in the “beak sign” (A), and compression of the duodenum
(D3) between the SMA and AA. Thickening of the descending portion of the duodenum (D2) is also noted (B).

Test Initial Follow up Reference range
albumin (g/dL) 3.7 3.7-5.6 g/dL
pre-albumin (mg/dL) 14.0 (L) 18.0-35.7 mg/dL
lipase (U/L) 54 10-95 U/L

free T4 (ng/dL) 1.600 0.93-1.600 ng/dL
TSH (mclU/mL) 1.69 0.53-3.59 mclU/mL
serum IgA (mg/dL) 223 61-348 mg/dL
tissue transglutaminase IgA (U/mL) 0.4 <7U/L
c-reactive protein (mg/dL) 0.60 <0.50 <1.00 mg/dL
erythrocyte sedimentation rate (mm/hr) 15.0 (H) 25.0 (H) 0.0-10.0 mm/hr
creatinine kinase (U/L) 68 38-174 U/L
creatinine serum (mg/dL) 1.16 (H) 0.83 (H) 0.20-0.70 mg/dL
urinalysis, protein (mg/dL) 10.0 negative

cystatin C (mg/L) 0.73 0.61-0.95 mg/L
H. pylori antigen, stool Negative negative

fecal calprotectin (mcg/g) 881 (H) < 50.0 mcg/g
fecal occult blood test negative negative

FIGURE 4. Diagnostic laboratory evaluation for SMAS, NCS, and CD. CD = Crohn’s disease; NCS = nutcracker syndrome;
SMAS = superior mesenteric artery syndrome.

FIGURE 5. Esophagogastroduodenoscopy images showing severe gastritis with stigmata of bleeding and an enteric tube in
place (A), and duodenitis of the third portion of the duodenum and a wire traversing the narrowed lumen (B).
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Conservative treatment with bowel decompression, hydra-
tion, and nutritional support are the mainstays of management for
patients with upper gastrointestinal obstruction caused by SMAS
and NCS (2,5-9). Feeding management focuses on safe weight
gain while monitoring for refeeding syndrome. Changes in feed-
ing position are used to bypass the obstruction, including knee-
chest position and left lateral decubitus position (1). Proteinuria,
observed in NCS, often requires treatment with an ACE inhibi-
tor (9). Most pediatric patients with SMAS and NCS have com-
plete resolution of symptoms with medical management alone
(2,5-8,11,16). If medical management fails, surgery may then
be considered (2,9). Complications of SMAS include electrolyte
imbalance, dehydration, hypovolemic shock, gastric perforation,
pneumomediastinum, and even death (2,20-22). NCS can lead to
severe anemia, irreversible renal damage, gonadal vein engorge-
ment, pelvic congestion syndrome, and renal vein thrombosis
(11,12).

To our knowledge, this is the first reported pediatric case of
coexistent SMAS and NCS in the setting of newly diagnosed CD.
In patients with CD presenting with abdominal pain, bilious vomit-
ing, and significant weight loss, there should be high suspicion for
SMAS. CT scan or MRE should be entertained in diagnosing SMAS,
as both could discover a coexistent NCS.
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