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A 20 year old male initially presented to Interventional Radiology as a referral from plastic surgery 
for left upper extremity weakness and numbness. He began smoking at a very young age, currently 
smoking one pack-per-day, including several cigars. Left upper extremity diagnostic angiogram with 
selective catheterization of the left brachial artery demonstrated severe occlusive disease 
involving the medium and small vessels of the forearm and hand. It was stated in the interpretation 
of the imaging at this time that in the correct clinical setting, this may represent vasculitis such as 
thromboangiitis obliterans (Buerger's disease) given the patient's history of smoking.

He was subsequently referred to Vascular Surgery for continued worsening of his symptoms with 
involvement now of his left lower extremity. Duplex ultrasound of his lower extremities showed 
extensive occlusive disease, particularly of his left lower extremity, with severely reduced blood 
flow below the knee and to his ankles. It was stressed to the patient that the standard of 
treatment for Buerger's disease involves complete smoking cessation, without which his condition 
was likely to progress and cause ischemia of his extremities that would likely lead to limb loss 
and/or mortality.

He returned to the vascular clinic several months later, stating that he had completely quit 
smoking several weeks after his initial visit. A repeat duplex ultrasound showed improvement of 
blood flow involving his right lower extremity, however his left lower extremity remained similar to 
prior exam. He states that he had no complaints involving all of his extremities with the exception 
of his left foot. Since his last visit, a small, superficial cut on an interweb space had progressed 
into a black, necrotic appearing toe. He has persistent pain at all times for which he takes aspirin 
and ibuprofen daily with only mild relief. An arteriogram of his left lower extremity was 
performed, which showed stenosis at the bifurcation of the common femoral artery and external 
iliac artery that was addressed with balloon angioplasty. There was improved perfusion to that 
area, but persistent scarcity of blood flow below the knee. 

Given his persistent ischemia, highly atypical in his age group, a referral was made to an outside 
institution for consideration of bypass graft. It is possible that without restoration of circulation to 
his left lower extremity, his ischemic symptoms may progress due to irreversible damage caused by 
his thromboangiitis obliterans. 
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Selective catheterization of the left mid brachial artery with subsequent Digital Subtraction 
Angiography of the forearm demonstrated prominence of the anterior interosseous artery. DSA of 
the wrist and hand (Figure 1) demonstrated sluggish flow to the distal left upper extremity with 
termination of the radial artery just proximal to the wrist. There was interruption of the ulnar 
artery with distal reconstitution at the wrist, secondary to anterior interosseous collaterals that 
filled the artery in a retrograde fashion. The deep palmar arch and superficial palmar artery were 
not visualized. Digital arteries extending to the bases of the middle phalanx of the second, third, 
and fourth digits were faintly seen. An arch angiogram was also performed during this procedure, 
which showed a normal aortic arch and great vessels, excluding a central thrombus that may have 
showered emboli.

Bilateral lower extremity arterial duplex ultrasound showed occlusion of bilateral distal Superficial 
Femoral Arteries (SFAs) and occlusion of the left popliteal artery, with multiple tortuous collateral 
vessels noted bilaterally. There was intimal thickening of the left common femoral artery without 
significant stricture. Segmental ankle pressures were well below 30 mmHg on the left, which is not 
compatible with perfusion necessary to support digital healing. Segmental pressures on the right 
also suggested severely reduced perfusion.

Left lower extremity arteriogram (Figures 2 and 3) showed occlusion of the SFA after a short 
segment patency, with no identifiable vessels until below the knee where the anterior tibia filled 
via profunda collaterals into the tibioperoneal trunk. The posterior tibial and peroneal arteries 
were poorly visualized.  The posterior tibial artery (not shown) showed very delayed filling at the 
level of the ankle.

The constellation of findings in this patient seem most compatible with inflammatory etiology such 
as thromboangiitis obliterans given involvement of medium and small arteries, multiple upper and 
lower extremity occlusions, and tortuous lower extremity collateral vessels. Collagen vascular 
disease is also a consideration given intimal thickening and multiple occlusions that could be due to 
subsequent obliteration of the lumen, however medium vessel involvement and collateralization 
would be atypical. 
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Thromboangiitis Obliterans, also known as “Buerger’s Disease”, is a nonatherosclerotic segmental 
inflammatory disease. Specifically, its pathophysiology involves a process where highly cellular 
thrombus containing inflammatory infiltrate is produced in response to smoking. These infiltrates 
can narrow or occlude medium and small vessels, which can result in limb ischemia, ulceration, 
and poor wound healing. Tobacco use is the defining risk factor. 
The best imaging tools include Digital Subtraction Angiography or conventional angiography to 
visualize stenoses and occlusions of multiple small to medium-sized vessels. 

The term “auto-amputation” describes an unfortunate sequela of persistent limb ischemia due to 
these inflammatory infiltrates, resulting in necrosis and eventual loss of appendages or limbs. The 
classic presentation is a young male smoker with foot and lower leg claudication. Amputation is 
often necessary in cases where the patient continues to smoke. Acute phase reactant levels are 
typically normal, except where there is acute infarct. 

Angiography typically demonstrates non-atherosclerotic proximal arteries with severe disease of 
small and medium-sized vessels. In the lower extremity, this typically includes the tibial, peroneal, 
plantar and digital arteries. In the upper extremities, it usually involves the radial, ulnar, palmar 
and digital arteries. It can also be characterized by abrupt, segmental near or complete occlusions 
and “corkscrew” collaterals that form due to involvement of the vasa vasorum of vasculature, 
resulting in a spiraling appearance. It is important to exclude proximal sources of emboli with 
characterization of the aortic arch. On Color Doppler Ultrasound, there may be thickening of the 
arterial or venous walls additionally noted. Other diagnostic tools include the Shionoya Criteria, 
which was developed in 1998. 

The cornerstone of treatment for this disease process is smoking cessation. Surgical 
revascularization or endovascular treatment is usually not highly efficacious due to the 
disseminated vessel involvement and the difficulty of reaching and treating smaller vessels 
effectively. If there is gangrene prior to resolution of limb ischemia, the risk for amputation 
significantly increases. 
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