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Abstract

A thrombus in the superior mesenteric artery (SMA) is a critical con-
dition that requires immediate diagnosis and treatment. We present 
a case of a thrombus in SMA that was successfully treated by in-
terventional radiology. A 63-year-old male with a history of myo-
cardial infarction, diabetes mellitus, hypertension, and gastric ulcers 
was admitted to our hospital complaining of severe upper abdominal 
pain. He had smoked 20 cigarettes per day for 40 years. Upon ar-
rival, his blood pressure was extremely high (254/120 mm Hg). Non-
contrast computed tomography (CT) revealed no apparent cause for 
his symptom. Electrocardiography revealed Q waves in V1 and V2 
without ST elevation in other leads. Myocardial angina could not be 
ruled out. Immediately after the administration of heparin sodium, 
nicardipine, and nitrates, his symptoms alleviated. On day 2, upper 
endoscopy revealed multiple gastric ulcers, and a proton pump in-
hibitor was administered. On day 3, severe upper abdominal pain 
recurred. Contrast-enhanced CT revealed a thrombus in the proxi-
mal SMA. Prostaglandin E1 was intravenously administered. On day 
4, abdominal angiography was performed, revealing an occluded 
thrombus in the proximal SMA with developed circulation in periph-
eral intestinal arteries. The thrombus was successfully resolved by 
arterial administration of urokinase and a balloon catheter. On day 
5, postoperative CT revealed dilated small bowels. Subsequently, an 
ileus tube was inserted. The overall clinical course was uneventful, 
and oral feeding along with oral administration of aspirin and warfa-
rin was initiated on day 18.
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Introduction

Acute mesenteric artery occlusion is a critical condition with 
a high mortality rate of 60-80% which requires urgent diagno-
sis and treatment [1]. Acute superior mesenteric artery (SMA) 
occlusion, if left untreated, may lead to irreversible intestinal 
ischemia and subsequently, result in intestinal necrosis. There-
fore, surgical intervention is sometimes required. Recently, 
with the development of interventional radiology (IVR), 
thrombus aspiration using a catheter is usually attempted un-
less the intestinal necrosis is progressive. In SMA occlusion, if 
a thrombus or emboli is located in the proximal SMA without a 
developing peripheral circulation, intestinal ischemia leads to 
intestinal necrosis followed by immediate death. Alternatively, 
if collateral arteries are established after a thrombus in SMA, 
progression of intestinal ischemia may be alleviated. Here we 
discuss a case of SMA occlusion by a thrombus that was suc-
cessfully treated using IVR.

Case Report

A 63-year-old man arrived at our department by ambulance 
complaining of upper abdominal pain. His past medical re-
cords included myocardial infarction, type 2 diabetes mellitus, 
hypertension, and gastric ulcers.

On admission, his blood pressure was 254/120 mm Hg, 
heart rate was 86 beats/min with regular rhythm, body tem-
perature was 36.8 °C, and oxygen saturation was 97% under 
2 L/min oxygen inhalation. The initial clinical examination re-
vealed a weight of 60.5 kg and a height of 166 cm. Inspection 
of the palpebral conjunctiva showed no evidence of anemia. 
Auscultation of the heart revealed no murmurs. Auscultation 
of the lungs revealed no rales or other abnormalities. Physical 
examination of his abdomen revealed tenderness over the up-
per abdomen without any signs of peritonitis.

Blood chemistry analyses revealed severely elevated 
white blood cell counts (18,060 cells/μL), dense red blood (red 
blood cell count, 605 × 104 cells/μL and hemoglobin, 19.9 g/
dL), mildly elevated lactate dehydrogenase (312 IU/L), se-
verely elevated glucose levels (256 mg/dL), and mildly ele-
vated fibrin and fibrinogen degradation product (7 μg/mL) and 
D-dimer levels (2.1 μg/mL).
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Electrocardiography revealed a normal sinus rhythm with 
Q waves in V1 and V2, without ST elevation in other leads. 
Myocardial angina could not be excluded. After the administra-
tion of nicardipine and nitrates, his symptom improved. On day 
2, upper endoscopy revealed multiple gastric ulcers, therefore, 
a proton pump inhibitor was administered and fasting treatment 
was resumed. On day 3, he presented with recurrent severe 
upper abdominal pain. Contrast-enhanced computed tomogra-
phy (CT) was performed, revealing a suspected thrombus in 

the main trunk of SMA (Fig. 1a) as well as extensively dilated 
small bowels (Fig. 1b). Coronal sections and three-dimensional 
contrast-enhanced CT indicated that the thrombus was located 
in the second branch of the jejunal artery (Fig. 1c, d). Immedi-
ately, prostaglandin E1 and heparin sodium were intravenously 
administered. On day 4, dilated small bowels were apparent on 
CT (Fig. 2a). Doppler US showed dilated and edematous small 
intestines with decreased blood flow (Fig. 2b), raising suspi-
cion of intestinal ischemia. His abdominal pain continued. On 

Figure 1. Contrast-enhanced computed tomography (CT) reveals a suspected thrombus (arrow) in the main trunk of the superior 
mesenteric artery (a) and dilated small intestines (b). Coronal section (c) and three-dimensional contrast-enhanced CT (d) sug-
gest that the thrombus is located in the main trunk of SMA at the level of the second branch of the jejunal artery (arrow). 

Figure 2. Non-contrast computed tomography reveals extensively dilated small intestines (a). Doppler ultrasonography reveals 
edematous and dilated small intestines with reduced intestinal perfusion (b). 
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the same day, abdominal angiography was performed, reveal-
ing a thrombus in the main trunk of SMA at the level of the 
second branch of the jejunal artery as well as preserved periph-
eral circulation due to developed collateral arteries (Fig. 3a). 
Subsequently, IVR was performed. A 0.019-inch guide wire 
was passed into the lesion with ease and a peripheral balloon 
catheter was delivered. After repeated dilatation of the balloon, 
urokinase (480,000 units) was administered from the catheter. 
On day 5, X-ray revealed dilated small bowels (Fig. 4a); there-
fore, an ileus tube was inserted to deflate the bowel pressure 
(Fig. 4b). On day 6, angiography and ultrasonography revealed 
that the thrombus in SMA had totally disappeared, but irregular 
stenotic artery lesions remained (Fig. 5a, b).

Administration of antibiotics and fasting treatment were 
continued after thrombolysis. Although the peak C-reactive 
protein (CRP) levels were severely elevated (47.3 mg/dL), 
there was no sign of peritoneal irritation or evidence of in-
testinal necrosis. CRP levels gradually dropped and clinical 
symptoms improved. On day 18, oral intake of anti-coagulant 

and antiplatelet agents was initiated to prevent reformation of 
thromboses. The subsequent clinical course was uneventful.

Discussion

SMA occlusion is an acute abdomen disease with a high mor-
tality rate of 60-80% [1]. Acute SMA occlusion is caused by 
the occlusion of the mesenteric artery which can lead to ex-
tensive intestinal necrosis and panperitonitis, leading to septic 
shock and disseminated intravascular coagulation.

Accurate diagnosis rates of SMA occlusion by angiog-
raphy are much higher than those by contrast-enhanced CT. 
Angiography is efficient not only for diagnosis but also for the 
subsequent treatment, including angioplasty or thrombolysis. 
The application of IVR in SMA occlusion is limited to intes-
tinal ischemia without intestinal necrosis; if SMA occlusion 
is accompanied by intestinal necrosis, surgical intervention, 
including vascular revascularization and intestinal resection, 

Figure 3. Abdominal angiography reveals a thrombus in the main trunk of SMA at the level of the second branch of the jejunal 
artery, with preserved peripheral circulation because of developed collateral arteries (a). A 0.019-inch guide wire and a balloon 
catheter are successfully delivered to the lesion (b). 

Figure 4. X-ray reveals dilated small bowels (a) that require placement of an ileus tube to deflate the bowel pressure (b). 
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is required [2]. Evidence of intestinal necrosis is supported by 
clinical presentation (signs of peritoneal irritation or shock), 
biochemistry analysis (elevated white blood cell counts; in-
creased aspartate aminotransferase, creatinine phosphoki-
nase levels, and lactate dehydrogenase levels; or presence of 
metabolic acidosis), or radiological findings (pneumatosis 
intestinalis, intrahepatic portal venous gas, or intraperitoneal 
free air). In general, the golden time for treating a thrombus in 
SMA, where intestinal ischemia can be reversed and intestinal 
resection can be avoided, is deemed to be within 10 - 12 h after 
the onset [3]. However, it has become clear that this principle 
does not always hold true depending on the site(s), degree(s), 
or severity of SMA occlusion.

Acute SMA occlusion, unless treated within 10 - 12 h 
from the onset, is considered to cause irreversible intestinal 
necrosis. In our patient, thrombolytic therapy was initiated at 
72 h after the clinical manifestation. Despite the main trunk of 
SMA being occluded by a thrombus, blood flow in the small 
intestines was preserved because of the development of col-
lateral arteries. Acute SMA occlusion has been classified into 
the following three types, depending on the location of the oc-
clusion [2]: type A, where the occlusion is in the origin of the 
main trunk of SMA or proximal to the middle or right colic 
artery; type B, where the occlusion is between right colic ar-
tery and ileocolic arteries; and type C, where the occlusion is 
distal to the ileocolic artery. Type A is not expected to establish 
collateral circulation, thereby developing intestinal necrosis 
within 5 h and requires a laparotomy rather than thromboly-
sis. In contrast, type B and type C yield favorable results of 
revascularization even if treatment is initiated after the golden 
time. It can be safely said that the indication for thrombolytic 
therapy can be broadened depending on the causes and loca-
tions of ischemia and extent of collateral vessels. In our case, 
this patient might have chronic stenotic locations at the main 
trunk of SMA that originated from atherosclerosis, and throm-
boembolism might occur in those regions.

Several problems may occur after thrombolysis with IVR: 
1) reperfusion injury after recanalization [4], 2) chronic throm-
boses resistant to thrombotic agents, 3) lack of assessment 

regarding recovered intestinal circulation, and 4) reformation 
of thromboses after recanalization. Reperfusion injury after re-
canalization remains to be investigated and is currently under 
research. It is possible, whether SMA is occluded by fresh or 
chronic thromboses, to successfully resolve the lesion using a 
guide wire. Thus far, there are few optimal methods for estimat-
ing intestinal perfusion; however, a combination of laboratory 
analysis and imaging modalities, including contrast-enhanced 
CT and Doppler US, improves the assessment of the intestinal 
circulation. Anti-coagulant therapy after the recanalization is 
essential to prevent thromboses from reforming. If acute SMA 
occlusion is treated with thrombolysis, subsequent intravenous 
administration of heparin sodium is required. Angioplasty of 
acute SMA occlusion yields high success rates of recanaliza-
tion (approximately 80%). However, more than 50% cases of 
acute SMA occlusion treated with angioplasty lead to resteno-
sis of the underlying lesions; therefore, stent placement after 
balloon dilatation is recommended [5-7].

Conclusion

We have presented a case of acute SMA occlusion by a throm-
bus that was successfully treated by IVR. Endovascular treat-
ment may be possible even after 12 h have passed since the 
clinical onset, if collateral blood flow was established. How-
ever, immediate diagnosis and treatment is required to prevent 
further intestinal ischemia. It is also important to note that 
acute mesenteric artery occlusion is one of the differential di-
agnoses of upper abdominal pain.
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