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Smoking is a risk factor for thromboangiitis obliterans (TAO, 
Buerger’s disease) and arteriosclerosis, but there are few 
cases of coronary heart disease (CAD)-associated Buerger’s 
disease. A literature search for articles in English, Spanish 
and French published between 1966 and 2012 on patients 
with coronary involvement and TAO revealed 12 patients. We 
describe an additional case with involvement of the central 
nervous system, myocardium and large-diameter proximal 
arteries. The main clinical manifestations in these 13 cases 
were lower limb claudication and acute thoracic pain. The 
histologic findings showed thrombosis with unbroken internal 
elastic lamina and intimal clusters of granulocytes; coronary 
angiography revealed predominant involvement of the left 
anterior descending and right coronary artery. Treatment 
included coronary bypass procedures, coronary angioplasty, 
smoking cessation, and anticoagulant therapy. A complete 
therapeutic response was observed in half the patients. This 
review of all published cases of TAO patients with coronary 
symptoms, together with our patient, demonstrates the rarity 
of this clinical association. Patients under age 40 with CAD 
but no prominent cardiovascular risk factors besides smoking 
should be evaluated for the presence of Buerger’s disease.
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aBstract:

keY words:

t hromboangiitis obliterans or Buerger disease is a non-
necrotizing vasculitis that affects small and medium-sized 

arteries, typically in young male smokers, with onset of symp-
toms before age 45 years [1]. Exposure to tobacco is strongly 
associated with the occurrence of TAO1, suggesting that smok-
ing plays a role in the pathogenesis of the disease [2]. TAO was 
found in 0.5–5% of hospitalized patients with arterial occlusive 

TAO = thromboangiitis obliterans

disease in Europe [3-6] and up to 16% of patients in Japan [7]. 
It can affect all races [8].

Although the disease involves the arteries of the extremities, 
characterized by ulcerations, ischemia and limb claudication, 
in some rare cases the coronary, carotid and arteries of some 
internal organs may be involved [1]. Patients under 40 years 
old with coronary artery disease but no prominent cardio-
vascular risk factors besides smoking should be evaluated for 
the presence of TAO [1]. This disease can be distinguished 
from other types of vasculitis by arteriographic and histologic 
analyses, by the lack of systemic symptoms and specific immu-
nological markers, and normal levels of acute-phase reactants 
[2]. A pathologic indication is the presence of cellular and 
inflammatory thrombi with relative sparing of the blood ves-
sel wall [2]. The normal structure of the vessel wall, including 
the internal elastic lamina, generally remains intact [2]. This 
feature distinguishes TAO from arteriosclerosis and from other 
types of systemic vasculitis in which there is usually a striking 
disruption of the internal elastic lamina and media [9]. 

Smoking is a risk factor for TAO and arteriosclerosis, but 
few cases of coronary heart disease-associated TAO have 
been reported [2]. In light of this, the current article describes 
the clinical, angiographic, histologic and developmental char-
acteristics of patients with TAO and coronary involvement, 
and presents an additional patient with TAO, visceral mani-
festation in the central nervous system and myocardium, and 
involvement of proximal arteries of large diameter.

BiBliograPHic review

We systematically searched PubMed for English, Spanish 
and French articles published between 1966 and 2012 on the 
subject of coronary involvement and concomitant TAO [Table 
1] [10,11]. The keywords used were coronary involvement, 
cardiovascular diseases, coronary heart disease, vasculitis and 
thromboangiitis obliterans. The articles found were reviewed 
for demographic characteristics (gender, age), clinical char-
acteristics (clinical presentation of TAO, onset of symptoms, 
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evolution), treatment, laboratory characteristics, immunologic 
markers, imaging tests (arte-
riography of limbs, coronary 
angiography), and histologic 
findings. Of the 21 articles found, we excluded 9 because they 
did not present a well-structured paper that would answer our 

study questions or were published in a language other than 
English, Spanish or French. 

additional case

We describe a new case of TAO and coronary involvement. This 
47 year old male patient presented with complaints of cyanosis, 
edema, pain and necrosis of the toes of his right foot of 2 months 
duration. He had a history of limb claudication from the age 
of 27 and had experienced an ischemic stroke at age 30 with 
sequelae of dysarthria and right hemiparesis. He had smoked 
for 37 years. There was no history of hypertension, diabetes 
or dyslipidemia. On admission, in addition to the neurologic 
sequelae to the stroke, there was evidence of necrotic lesions on 
the second and fourth right toes [Figure 1A], signs of throm-
bophlebitis in the upper limbs, and absence of a pulse in the 
upper and lower limbs. Laboratory evaluation showed normal 
inflammatory activity tests, blood count and renal function. 

Glucose (89 mg/dl), uric acid 
(7.0 mg/dl), triglycerides (140 
mg/dl), total cholesterol (180 

mg/dl) and low density lipoprotein (90 mg/dl) were normal. 
Tests for lupus anticoagulant, anticardiolipin immunoglobulin 
G and M, prothrombin gene mutation and factor V Leiden 
mutation were negative. Homocysteine level was 11.6 mmol/L. 
Urine analysis did not show any change. Tests for viral hepatitis 
B and C, human immunodeficiency virus, antinuclear antibody, 
rheumatoid factor, and anti-neutrophil cytoplasmic antibodies 
were negative. Magnetic resonance imaging showed ischemic 
brain damage with sequelae in the left hemisphere [Figure 1B]. 
Carotid Doppler examination showed total occlusion of the 
right carotid and no signs of an atheromatous carotid artery. 
Transthoracic echocardiogram showed mild diastolic dys-
function and fibrosis of the anterior wall of the left ventricle. 
Coronary angiography revealed partial occlusion (70%) of the 
left anterior descending coronary artery. Arteriography dem-
onstrated occlusion of the right carotid, left subclavian, femoral 
and left fibula arteries, and presence of “corkscrew” infragenicu-
lar vessels [Figures 1C and D]. 

Histopathology of the superficial veins of the upper limbs 
showed thrombi with intense intraluminal neutrophilic infil-
trate, intact internal elastic lamina and tunica media, consistent 
with thromboangiitis obliterans. Aspirin treatment was started 
and the patient was advised to stop smoking. Two months after 
discharge, the ulcers in his lower limbs had regressed, as did the 
symptoms of limb claudication; however, the patient continued 
to smoke regularly. He was subsequently readmitted with chest 
pain and was hospitalized in the coronary intensive care unit with 
a diagnosis of acute myocardial infarction. He died two days later.

Back to tHe review

The demographic, clinical and histologic characteristics of the 
13 patients with TAO and coronary involvement are shown in 

table 1. Diagnostic criteria for Buerger’s disease [4,10,11] 

at least two of the following  
three symptoms

after exclusion of the following 
conditions

Superficial thrombophlebitis Diabetes mellitus

Arterial upper limb involvement  Arterial upper limb involvement

Raynaud’s phenomenon Atheromatous lesions

Potential source of embolism

 Entrapment syndrome

 Autoimmune diseases

 Myeloproliferative syndrome

 Hypercoagulability states

A definitive diagnosis of Buerger’s disease was observed in young smokers 
with distal lower limb ischemia. The presence of any one of these symptoms 
supports the diagnosis 

smoking is a risk factor for thromboangiitis 
obliterans and arteriosclerosis 

figure 1. [a] Necrotic lesions in second and 
fourth toes of the right foot

[B] MRI showing ischemic brain damage 
with sequelae in the left hemisphere

[c] Arteriography with occlusion of the 
right carotid and left subclavian artery

[d] Arteriography showing occluded arteries 
and “corkscrew” infragenicular vessels
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(5/13) and anticoagulant therapy (4/13), and one patient under-
went granulocyte colony-stimulating factor-mobilized peripheral 
blood mononuclear cell transplantation. Generally, the thera-

peutic response was satisfactory, with 
complete improvement in 7 of the 13 
patients. No report was available for 3 
patients, and 2 patients died. In those 

who died the clinical presentations were characterized as mul-
tiple involvement (splenic, myocardial, cerebral, pulmonary).

discussion

The present study adds a new case of TAO and coronary 
involvement to the 12 patients previously described [1,12-22]. 
This is the first article to review the clinical, angiographic, his-
tologic and therapeutic characteristics of patients with coronary 
involvement and TAO.

Coronary involvement is a rare complication of TAO. 
Coronary artery disease is generally associated with arterioscle-
rosis [23]. The major risk factor for TAO and arteriosclerosis is 
ongoing tobacco exposure [2]. TAO must be differentiated from 

Table 2, and the angiographic results, treatment and therapeutic 
responses of these patients are summarized in Table 3. There 
were only 12 reported cases of TAO associated with coronary 
involvement in the international lit-
erature from 1966 to 2012 [1,12-22]. 
We excluded nine case reports that 
did not have the clinical character-
istics we were seeking. Our patient with TAO associated with 
coronary involvement brings the total to 13 cases. 

The patients ranged in age from 29 to 63 and were predomi-
nantly male (12/13). The main clinical manifestations were lower 
limb claudication (5/13) and acute thoracic pain (10/13). The 
histologic findings (4/13) showed thrombosis with intact internal 
elastic lamina and tunica media associated with intimal clusters 
of granulocytes. Coronary angiography revealed predominant 
involvement of the LAD artery (10/13) and right coronary artery 
(3/13), and one patient presented with normal arteriography. 
Treatment included a coronary bypass procedure (2/13), uro-
kinase (1/13), coronary angioplasty (1/13), smoking cessation 

table 2. Clinical and demographic characteristics and histologic findings of the 13 patients with TAO and coronary involvement

author
year [ref]

age 
(yr) gender clinical presentation Histologic findings

Becit et al.
2002 [1]

36 M Distal arterial occlusions 12 years prior to acute myocardial infarction Endarterectomy specimen: marked inflammatory cell infiltration, intimal 
thickening, proliferation of elastic fibers

Kakihana et al.
2009 [12]

 29 M Thoracic pain and lower limb claudication N/A

Hsu et al.
2008 [13]

32 M Acute thoracic pain N/A

Hong and Faxon
2005 [14]

61 M Limb claudication and acute thoracic pain N/A

Heno et al.
2000 [15]

33 M Limb claudication and ischemic ulcers. Two previous transient ischemic 
attacks and coronary disease resulting in myocardial infarction

N/A

Harten et al.
1996 [16]

36 M Myocardial, splenic and cerebral infarctions, pulmonary embolisms and 
intestinal ischemia

N/A

Kim et al.
1987 [17]

29 M Chest pain N/A

Ohno et al.
1986 [18]

33 M Acute chest pain N/A

Donatelli et al.
1997 [19]

39 F 2 year history of epigastric pain of unknown origin and sporadic 
episodes of typical angina for previous 8 months. No evidence of 
peripheral vascular disease 

Internal thoracic arteries occluded by organized thrombosis with intact 
internal elastic lamina and tunica media. Saphenous vein with intimal 
clusters of granulocytes and superimposed mural thrombosis 

Umami et al. 
1999 [20]

63 M Acute thoracic pain and healed ischemic lesions of foot N/A

Korsgaard et al.
1988 [21]

53 M N/A Characteristic features of TAO

Rodrigues-
Fernandez et al.
2002 [22]

56 M Antecedents of extensive myocardial infarction. Symptoms and signs of 
ischemic cardiomyopathy and limb claudication

N/A

Nobre et al.
2014 [present 
study]

47 M Necrotic lesions in 2nd and 4th right toes. Ischemic stroke with 
hemiplegia to right lower limb, claudication and thrombophlebitis of 
upper extremities

Superficial vein of upper limbs: thrombi with intense intraluminal 
neutrophilic infiltrate 

M = male, F = female, N/A = not available or not performed

angiography revealed predominant 
involvement of the left anterior  

descending artery in 77% of cases

LAD = left anterior descending
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known about the involvement of coronary arteries in patients 
with Buerger’s disease [23]. It remains controversial whether cor-

onary artery narrowing in this 
disease is due to atherosclerosis, 
a non-atherosclerotic inflamma-
tory process, or a combination 
of both [23]. 

A causal association between Buerger’s disease and coronary 
heart disease is rare and difficult to prove in the absence of histo-
pathologic and immunologic tests. Coronary angiography data 
have not been conclusive regarding a common origin for both 
diseases [18]. However, in our review, we observed that angi-
ography revealed predominant involvement of the LAD artery 
in 77% of the cases. Therefore, the occurrence of myocardial 
infarction and the angiographic appearance of the LAD artery 
raise the question of coronary involvement in Buerger’s disease 
[15]. To that end Mautner et al. [24] investigated a series of 12 
patients with Buerger’s disease and performed coronary histol-
ogy at the time of autopsy. In 9 of the 12 patients, coronary 
luminal narrowing was due to atherosclerosis, old thrombi were 

thrombosis, emboli, arteriosclerosis and forms of arteritis, includ-
ing periarteritis nodosa, Churg-Strauss disease and Takayasu’s 
arteritis in which coronary 
artery occlusion may occur [1]. 
In contrast to TAO, arterioscle- 
rosis is seen among older pa- 
tients (> 40 years) and there is  
no significant gender difference [1]. Specific arteritis, as in 
syphilis and tuberculosis, can be distinguished from TAO by 
the formation of granulomas, and periarteritis nodosa frequently 
results in aneurysms following medial and intimal necrosis and 
involves other layers of vessels [1]. Buerger’s disease is a vasculitis 
characterized by the total occlusion of vessels following intimal 
swelling, thrombus formation and fibrosis of distal post-stenotic 
vessels [1]. Nevertheless, in arteriosclerosis, the swollen and 
hyalinized intima is calcified and contains lipids and cholesterol 
[1]. Systemic signs and symptoms are extremely rare in patients 
with TAO [16]. 

While the histopathologic effects of Buerger’s disease on small 
vessels in the extremities have been well documented, little is 

when myocardial infarction occurs in young 
patients without clinical evidence  

of cardiovascular disease tao  
should be considered

table 3. Imaging tests, treatment and therapeutic response in the 13 patients with TAO and coronary involvement

author
year [ref] imaging tests treatment therapeutic response

Becit et al.
2002 [1]

Total occlusion of proximal segment of LAD and RCA. 
Ventriculography detected left ventricular dysfunction 

Endarterectomy and complex bypass procedure to 
LAD. Aorta RCA bypass was also applied

Complete improvement

Kakihana et al.
2009 [12]

Echocardiogram demonstrated diffuse hypokinesis and dilated left 
ventricle. Coronary angiography revealed no organic stenotic lesion

G-CSF-PBMNC transplantation in right leg Both ischemic symptoms and cardiac 
symptoms disappeared

Hsu et al.
2008 [13]

Thrombus inside proximal LAD Coronary angioplasty and stenting successfully 
performed after thrombus aspiration 

Complete improvement

Hong and Faxon
2005 [14]

Total occlusion of proximal segment of LAD Carotid endarterectomy and smoking cessation N/A

Heno et al.
2000 [15]

Narrowing of second segment of LAD, occluded distally Anticoagulant therapy and advised to stop 
smoking

Complete improvement

Harten et al.
1996 [16]

N/A N/A N/A

Kim et al.
1987 [17]

Partial segmental occlusion of LAD at a proximal segment Vasodilator and anticoagulant therapy and 
advised to stop smoking

No complications after conservative 
treatment

Ohno et al.
1986 [18]

70% diameter narrowing in distal RCA and proximal LAD. 
Angiographic appearance of these lesions suggestive of thrombus. 
Left ventriculogram revealed akinesia in the anteroapical wall and 
hypokinesia in the inferior wall

Urokinase, vasodilation and anticoagulant 
therapy, and advised to stop smoking

Coronary angiography repeated 4 weeks 
after onset of AMI. Thrombi of right 
and left coronary arteries resolved. Left 
ventriculogram same as during acute phase 

Donatelli et al.
1997 [19]

Cardiac catheterization showed severe left main disease and critical 
stenoses of RCA

Three coronary arteries bypassed with saphenous 
veins

At 8 months follow-up, patient doing well 
and free of recurrent angina

Umami et al.
1999 [20]

Coronary angiography showed long lesion in LAD N/A N/A

Korsgaard et al.
1988 [21]

Scintigraphic signs of infarction in lung and spleen N/A Died

Rodrigues-
Fernandez et al.
2002 [22]

Coronary angiography suggesting presence of thrombi inside LAD, 
of gracile aspect (corkscrew image), severe and diffusely obstructed 
(80%), and poor distal vascular bed

N/A N/A

Nobre et al.
2014 [present 
study]

Occlusion of right carotid, left subclavian, superficial femoral and 
left fibular arteries in presence of image “corkscrew” infragenicular 
vessels. Partial occlusion (70%) of LAD

Anticoagulation with warfarin and smoking 
cessation

Died

RCA = right coronary artery, G-CSF = granulocyte colony stimulating factor, PBMNC = mobilized peripheral blood mononuclear cells, LAD = left anterior descending artery, N/A = 
not available or not performed, AMI = acute myocardial infarction
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noted in 7 of the 12, and 5 also had evidence of recent thrombi 
in one or more coronary arteries. Interestingly, 5 of the 12 
patients had evidence of both atherosclerosis and thrombosis in 
one or more coronary arteries, suggesting that coronary luminal 
narrowing was a result of both atherosclerosis and thrombus 
formation. 

The arterial involvement in TAO is highly segmental, with 
abrupt vascular occlusions interspersed with vessels that 
appear angiographically normal [25]. Also, the angiographic 
image showing the corkscrew appearance of the coronary 
artery and intraluminal thrombi suggest thromboangiitis 
dissemination to the coronary arterial bed [26]. 

Our case report demonstrates the involvement of the brain; 
the coronary, subclavian, carotid, femoral and fibular arteries; 
and vessels with a corkscrew appearance on arteriography of 
the lower limbs. The diagnosis of coronary involvement in TAO 
in our patient would depend on a histopathologic examina-
tion of the coronary arteries. However, some data point to this 
diagnosis: namely, the absence of cardiovascular risk factors 
other than smoking, the onset of symptoms at age 27, the exclu-
sion of other vasculites or thrombophilia, and the fact that the 
superficial veins of the upper extremity were involved. 

Our study had some limitations, such as the absence of 
histopathologic evidence of TAO in coronary arteries and 
the absence of universally accepted diagnostic criteria [10]. 
Moreover, smoking is a risk factor for both cardiovascular dis-
ease and TAO. In conclusion, visceral involvement is extremely 
rare and can be considered an atypical manifestation of TAO. 
The diagnosis of TAO is difficult because of the lack of mean-
ingful diagnostic criteria and the overlap of symptoms with 
cardiovascular diseases. Thus, coronary TAO needs to be con-
sidered in young patients with coronary artery disease and no 
other CV risk factors besides smoking. 
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