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Accuracy of the smaller superior mesenteric vein sign for
the detection of acute superior mesenteric artery occlusion
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Aims: The smaller superior mesenteric vein (SMV) sign is a well-known computed tomography (CT) parameter for acute superior
mesenteric artery (SMA) occlusion. This CT sign is potentially beneficial for the early diagnosis of acute SMA occlusion; however, few
reports have documented this sign. The present study aimed to determine the accuracy of the smaller SMV sign for the detection of
acute SMA occlusion.

Methods: We retrospectively reviewed CT images from 20 patients with acute SMA occlusion and 1,216 controls. We measured the
external diameters of the SMV and SMA, and calculated the SMV/SMA diameter ratio. A ratio ≤1 indicated a positive smaller SMV
sign.

Results: Of the 20 patients, 14 had the smaller SMV sign, whereas of the 1,216 controls, 88 had the smaller SMV sign. Of the 88 con-
trols with a positive sign, 79 had apparent reasons for the decreased flow in the SMA and nine patients had no reason for the
decreased flow. The sensitivity and specificity of the smaller SMV sign for acute SMA occlusion were 70% and 99.2%, respectively.

Conclusion: The smaller SMV sign is an accurate and important CT parameter for the detection of acute SMA occlusion.

Key words: Smaller SMV sign, Acute superior mesenteric artery occlusion

INTRODUCTION

ACUTE SUPERIOR MESENTERIC artery (SMA)
occlusion is rare, and accounts for less than 1 of every

1,000 hospitalizations. Its mortality rate has been reported to
be up to 60–80%, and a delay in diagnosis can result in life-
threatening consequences.1 This disease should be evaluated
early, and the time to recanalization is extremely impor-
tant.1,2 There are various clinical findings in patients with
this disease; therefore, diagnosis can be extremely difficult.
For the diagnosis of acute SMA occlusion, imaging tech-
niques, such as ultrasonography, computed tomographic
angiography (CTA), and magnetic resonance angiography,
are useful.1,3,4 However, each of these methods has limita-
tions. Ultrasonography is highly dependent on the skill of

the technologist, and it can be difficult to carry out in
patients with obesity, bowel gas, and heavy calcification in
the vessels. Computed tomographic angiography has a high
accuracy for the diagnosis of SMA occlusion (up to 95–
100%). However, there might be issues with the use of con-
trast agents.5,6 Magnetic resonance angiography requires a
long time for imaging.1 Therefore, a quick and accurate
diagnostic indicator for acute SMA occlusion is required.
The smaller superior mesenteric vein (SMV) sign has been
often discussed in textbooks.7

However, there are few clinical reports on this sign.8 The
smaller SMV sign can be identified in plain CT images,
without the use of a contrast agent, therefore, it can be
quickly and reliably detected.
The present study aimed to determine the accuracy of the
smaller SMV sign for the detection of acute SMA occlusion.

METHODS

A TOTAL OF 20 patients treated for acute embolic
occlusion of the SMA between 2005 and 2014 were

reviewed retrospectively. The diagnosis was confirmed
based on surgical findings, CTA, or catheter angiography.
The control group included 1,220 individuals who presented

Meeting: ICEM 2016, Cape Town, 18 APRIL 2016.

Corresponding: Takaaki Nakano, MD, PhD, Shinyurigaoka

General Hospital, 255 Furusawatuko Asou-ku, Kawasaki,

Kanagawa, 215-0026, Japan. E-mail: dm04031j@yahoo.co.jp.

Received 12 May, 2017; accepted 18 Aug, 2017; online

publication 28 Sep, 2017

Funding Information

No funding information provided.

© 2017 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of
Japanese Association for Acute Medicine.

129

This is an open access article under the terms of the Creative Commons Attribution License,
which permits use, distribution and reproduction in any medium, provided the original work is properly cited.

Acute Medicine & Surgery 2018; 5: 129–132 doi: 10.1002/ams2.313

http://orcid.org/0000-0001-7239-9688
http://orcid.org/0000-0001-7239-9688
http://orcid.org/0000-0001-7239-9688
http://creativecommons.org/licenses/by/4.0/


to the emergency department for other reasons and did not
have acute SMA occlusion. The control group included 116
patients with abdominal pain. All CT studies were under-
taken with a 64-section helical scanner (pitch, 0.6; 5-mm
intervals). Computed tomography images of patients and
controls were evaluated.

In plain CT images, the SMV and SMA appear side-by-
side in the upper part of the kidney (Fig. 1). We used the
smallest diameters of the vessels to determine the SMV/
SMA ratio. A ratio ≥1 was considered normal, indicating the
absence of a smaller SMV sign, while a ratio <1 indicated
the presence of a smaller SMV sign and an acute SMA
occlusion. We determined the number of patients with a pos-
itive smaller SMV sign.

Additionally, we reviewed data on medical history that
could affect intestinal perfusion (SMA blood flow) and
Mogi classification. The Mogi classification system is used
to categorize acute SMA occlusion according to the occlu-
sion site.9 Mogi class A indicates occlusion at the proximal
branch of the middle colic artery, class B indicates occlusion
at the ileocecal artery branch, and class C indicates occlu-
sion at the distal portion of the SMA. We used this system
because the smaller SMV sign might not be useful for detec-
tion of acute SMA occlusion at some sites.

RESULTS

A SMALLER SMV sign was identified in 14 of the 20
patients (Table 1). The mean time from onset to CT

imaging was 10.5 h. Mogi class A occlusion was present in
17 patients; of these, 12 had a smaller SMV sign. Class B
occlusion was present in two patients, and one had a smaller
SMV sign. Class C occlusion was present in one patient,
who had a smaller SMV sign (Table 2). There were no sig-
nificant differences between occluded segments. In patients
with a smaller SMV sign, the mean time from onset to CT
imaging was 13.4 h, whereas in patients without a smaller
SMV sign, the mean time from onset to CT imaging was
3.4 h; however, the difference was not significant.

The SMV/SMA ratio could not be evaluated in four of
1,220 controls because of malnutrition and intraperitoneal
bleeding. The control group included 116 patients with
abdominal pain. The SMV/SMA ratio in the assessed con-
trols ranged from 0.55 to 2.98. The average SMA/SMV

Fig. 1. Plain computed tomography (CT) images of the smaller superior mesenteric vein (SMV) sign for the detection of acute supe-

rior mesenteric artery (SMA) occlusion. The SMA and SMV exist side-by-side in the upper part of the kidney. Left panels, CT images

showing a negative smaller SMV sign, suggesting normal perfusion of the intestine. Right panels, CT images showing a positive smal-

ler SMV sign, suggesting hypoperfusion of the mesenteric artery.

Table 1. Characteristics of patients with superior mesen-

teric artery (SMA) occlusion with a positive smaller superior

mesenteric vein (SMV) sign

No. of patients

with acute

SMA

occlusion

SMV/SMA

diameter

ratio, mean

(range)

No. of

patients with

a positive

smaller

SMV sign

Time from

onset to CT,

mean (range)

20 0.94

(0.53–1.47)
14 (70%) 10.5 h (1–72 h)

CT, computed tomography.

Table 2. Characteristics of patients with superior mesen-

teric artery (SMA) occlusion according to the Mogi classifica-

tion

Mogi

classification

SMV/SMA

diameter

ratio, mean

(range)

No. of

patients with

a positive

smaller

SMV sign

Time from

onset to CT, h;

mean (range)

A (n = 17) 0.94

(0.54–1.39)
12 11.3

B (n = 2) 1.01

(0.55–1.47)
1 8

C (n = 1) 0.92 1 2

Class A, occlusion at the proximal branch of the middle colic

artery. Class B, occlusion at the ileocecal artery branch. Class C,

occlusion at the distal portion of the SMA.
CT, computed tomography; SMV, superior mesenteric vein.
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ratios in the control group and in patients with abdominal
pain were 1.40 and 1.48, respectively. A smaller SMV sign
was present in 88 controls (Fig. 2). A smaller SMV sign
was due to shock in 28 patients (32%), hypovolemia in 20
(23%), end-stage cancer in 9 (10%), ileus in 8 (9%), post-
abdominal surgery in 5 (6%), vascular disease of the abdom-
inal aorta in 5 (6%), heart failure in 3 (3%), and abdominal
compartment syndrome in 1 (1%). In nine patients (10%;
age, 32–91 years), we were unable to determine the cause of
a smaller SMV sign. Among these 9, one was diagnosed
with gastroenteritis, one with cartridge case ingestion into
the stomach, three with injuries resulting from falls, one with
abdominal pain of unknown origin, and three with other
causes. Only one patient required hospitalization because of
trauma.

Of the 116 CT scans of patients with abdominal pain,
seven CT scans showed a smaller SMV sign: two patients
had hypovolemia, two had ileus, one had shock, one had
ischemic enteritis, and one had an unknown cause.

The sensitivity and specificity of a smaller SMV sign for
acute SMA occlusion were 70% and 99.2%, respectively. In
CT scans for abdominal pain, the specificity of a smaller
SMV sign was 99.1%.

DISCUSSION

A SMALLER SMV sign is usually described in the sec-
tion regarding acute upper mesenteric artery occlusion

in radiology textbooks.7 However, few articles have dis-
cussed its definition and usefulness. Acute intestinal ische-
mia has been diagnosed with CTA and angiography, and
endovascular treatment is often carried out prior to surgical
intervention.10 A previous study reported that interventional
radiology before surgical intervention can increase the sur-
vival rate.11 The amount of contrast agent used will increase
owing to CTA or interventional radiology treatment. Cigar-
roa et al.12 reported that administration of contrast agent
beyond the maximum acceptable dose (contrast agent 5 mL/
kg 9 body weight [kg]/serum creatinine) can increase the
risk of nephropathy. A high incidence of contrast nephropa-
thy has been reported at doses >100 mL.5 The onset of acute
renal failure in ischemic bowel disease has been reported to
increase the mortality rate.6 Therefore, the use of a contrast
agent should be limited as much as possible. A smaller
SMV sign can be determined using plain CT images, and
the use of a contrast agent can be avoided.

A smaller SMV sign suggests intestinal hypoperfusion
and a decrease in blood flow in the SMA. These are influ-
enced by low blood pressure, hormones, heart failure, arte-
rial narrowing, catecholamines, and inflammation of the
intestinal tract.13,14

Of the 1,216 controls, a smaller SMV sign was noted in
88; of these, 79 had pathologies other than embolism that
reduced SMA blood flow, and nine had unknown patholo-
gies. In a previous study in 300 patients, Suzuki8 reported
that a smaller SMV sign was identified in 4%. However, the
causes for reduced SMA blood flow were not reported.

Our results showed no difference in the time from onset
to CT between patients with and without a smaller SMV
sign. A smaller SMV sign was present in 70%, 50%, and
100% of Mogi classes A, B, and C, respectively. Thus, the
occluded vessel and the duration of ischemia do not appear
to affect the presence of a smaller SMV sign. However, the
number of patients in our study was small; therefore, future
studies are necessary to confirm these findings.

Liu et al.2 reported that abdominal pain associated with
SMA occlusion was found in 100% of patients. Therefore,
the clinical finding of abdominal pain could improve the
detection of acute SMA occlusion. We experienced only one
patient with abdominal pain who had a false-positive smaller
SMV sign.

A smaller SMV sign is highly specific. However, it is
unclear whether hormonal variation can influence intestinal
perfusion in emergencies. Additional conditions that can
increase intestinal blood flow might be present. Hence, the
exclusion of acute SMA occlusion based on a negative smal-
ler SMV sign might be unsafe.

After the study concluded, we experienced a patient with
abdominal pain, poor peripheral circulation, and a smaller

Fig. 2. Reasons for a positive smaller superior mesenteric vein

sign in 88 controls with this sign. Nine patients had no appropri-

ate reason.
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SMV sign. The patient had chronic kidney disease, and suc-
cessfully underwent direct clot removal by interventional
radiology without enhanced CT. Direct clot removal
requires exclusion of life-threatening conditions, such as
aortic dissection.

CONCLUSION

THE SMALLER SMV sign is an important CT parame-
ter for the detection of acute SMA occlusion, with a

sensitivity of 70% and a specificity of 99.2%. This sign can
be easily detected with plain CT images, allowing for early
diagnosis and treatment of acute SMA occlusion.

DISCLOSURE

This study was approved by the clinical research committee
of Yokohama City Minato Red Cross Hospital, Japan
(2016-48).
Conflicts of Interest: The authors have no conflict of inter-
est.

REFERENCES

1 Clair DG, Beach JM. Mesenteric ischemia. N. Engl. J. Med.
2016; 374: 959–68.

2 Liu P, Ren S, Lin F et al. Diagnosis and management of acute
thromboembolic occlusion of the superior mesenteric artery.
Hepatogastroenterology 2011; 58: 1893–7.

3 Aschoff AJ, Stuber G, Becker BW et al. Evaluation of acute
mesenteric ischemia: accuracy of biphasic mesenteric multi-
detector CT angiography. Abdom. Imaging 2009; 34: 345–57.

4 Kirpatric IDC, Kroeker MA, Greenberg HM. Biphasic CT
with mesenteric CT angiography in the evaluation of acute
mesenteric ischemia: initial experiences. Radiology 2003;
229: 91–8.

5 Weisbord SD, Mor MK, Resnick AL et al. Incidence and out-
comes of contrast induced AKI following computed tomogra-
phy. Clin. J. Am. Soc. Nephrol. 2008; 3: 1274–81.

6 Christopher K, Gans S, Simon T et al. Acute kidney injury
and mortality in acute mesenteric ischemia: a cohort study.
Crit. Care Med. 2014; 42: A1460.

7 Nakamura S. Superior mesenteric artery thrombosis/em-
bolism. In: Yamashita Y (ed). A Key to Gastrointestinal
Imaging. Tokyo: Gakken Medical, 2015; 162–3.

8 Suzuki A. CT diagnosis of acute occlusion of the superior
mesenteric artery. Nippon Acta Radiol. 1996; 56: 83–8.

9 Mogi K, Ishitobi K, Seki M et al. Acute superior mesenteric
arterial occlusion-occlusion sites and its clinical course. J
Abdominal Emerg. Med. 1996; 16: 427–32.

10 Stone JR, Wilkins LR. Acute mesenteric ischemia. Tech.
Vasc. Interv. Radiol. 2015; 18: 24–30.

11 Acosta S, Wadman M, Syk I et al. Epidemiology and prog-
nostic factors in acute superior mesenteric artery occlusion. J.
Gastrointest. Surg. 2010; 14(4): 628–35.

12 Cigarroa RG, Lange RA, Williams RH, Hillis LD. Dosing of
contrast material to contrast nephropathy in patients with
renal disease. Am. J. Med. 1989; 86: 649–52.

13 Perko MJ. Duplex ultrasound for assessment of superior
mesenteric artery blood flow. Eur. J. Vasc. Endovasc. Surg.
2001; 21: 106–17.

14 Hirsch AT, Haskal ZJ, Hertzer NR et al. ACC/AHA 2005
Practice Guidelines for the management of patients with
peripheral arterial disease (lower extremity, renal, mesenteric,
and abdominal aortic). Circulation 2006; 113: 463–654.

© 2017 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of
Japanese Association for Acute Medicine

132 T. Nakano et al. Acute Medicine & Surgery 2018; 5: 129–132


