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A RARE CASE OF TAKAYASU ARTERITIS WITH 
SECONDARY SUBCLAVIAN STEAL  SYNDROME
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ABSTRACT
Takayasu arteritis (also known as pulseless disease, aortoarteritis, and aortic arch syndrome) is a chronic, inflammatory and 
occlusive vasculitis of the aorta and its primary branches as well as the  pulmonary arteries. It predominantly affects young 
females, particularly from India and South East Asia.Subclavian steal syndrome  secondary to takayasu arteritis occurs when 
there is severe stenosis or occlusion in subclavian artery which  usually causes symptoms of vertebrobasilar territory. A case of 
Takayasu arteritis with thrombosis of  bilateral subclavian  arteries with   subclavian steal syndrome affecting right subclavian 
artery  is being reported here.
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INTRODUCTION

Takayasu arteritis (TA) is a well-known yet rare form of 
large-vessel, chronic, progressive, inflammatory, and oc-
clusive vasculitis. It involves primarily aorta and its main 
branches as well as coronary and pulmonary arteries, 
causing stenosis and/or obstruction due to thrombus for-
mation, or dilatation due to aneurysmal formation and/
or rupture of involved arteries.[1–4]

It is an idiopathic inflammatory disease of the large elas-
tic arteries occurring in the young and resulting in oc-
clusive or ectatic changes mainly in the aorta and its im-
mediate branches as well as the pulmonary artery and 
its branches. Takayasu arteritis has multivessel involve-
ment as seen by the frequent involvement of the arch of 
the aorta and its major branches, usually at the points of 
origin from the aorta, the most frequently affected arter-
ies being the subclavian (90%), carotid (45%), vertebral 
(25%), and renal (20%)[2]. Color-coded Doppler sonog-
raphy can facilitate the accurate diagnosis of Takayasu 
arteritis by the characteristic appearance.

CASE REPORT

A 23 year old female with pain in both upper limbs, ab-
sent pulses in both upper limbs, dizziness, headache, and 

elevated erythrocyte sedimentation rate was examined 
with color Doppler imaging ,duplex Doppler imaging and 
Magnetic Resonance Angiography(MRA).

FINDINGS

•	 Longitudinal	and	transverse	color	Doppler	imag-
es of both the proximal common carotid arteries 
demonstrated a long segment of diffuse, homog-
enous, circumferential thickening of vessel wall, 
described as the “macaroni sign” with uniform 
color assignment within narrowed lumen (figure 
1 & 2)

•	 Doppler	waveform	of	both	the	proximal	common	
carotid arteries showed increased flow velocities 
and turbulence and spectral broadening due to 
luminal narrowing caused by the thickened wall.
Distal part of common carotid arteries on both 
sides appeared normal in calibre.Internal carotid 
arteries on both sides revealed dampened wave-
forms (fig 2).

•	 Right	 vertebral	 artery	 showed	 reversal	 of	 flow	
with reduced flow velocity.(fig 5)

•	 Left	vertebral	artery	was	normal	with	mildly	 re-
duced flow velocity.

•	 Loss	of	the	triphasic	pattern	in	the	right	upper	ex-
tremity arteries was noted.
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Monophasic low flow velocities in both the upper ex-
tremity arteries due to proximal SCA occlusion and fill-
ing through the collaterals on both sides was noted.(fig 
3)

MRA of neck revealed complete non visualization of both 
subclavian from its origin on right side and just distal 
to its origin on left side with soft tissue signal intensi-
ties filling and occluding both lumen indicating complete 
thrombotic occlusion of both subclavian arteries.(fig 6)

Figure 1: Images (A-D): Right common carotid artery –Long 
segment(white arrow) diffuse homogenous circumferential wall 
thickening and increased flow velocity and  turbulence, spec-
tral broadening of waveform in  common carotid artery(CCA).

Figure 2: Images (A-C) Left common carotid artery –
Long Segment Diffuse Homogenous Circumferential Wall 
Thickening(MACARONI SIGN) and spectral broadening of wave-
form in  CCA(common carotid artery).D- RIGHT ICA(internal ca-
rotid artery) –Dampening of the spectral waveforms.

Figure 3: Images (A-D) duplex Doppler images- spectral wave-
forms of upper limb arteries(axillary ,brachial,ulnar)  showing 
monophasic low velocity pattern.

Figure 4: A-color Doppler image of Right subclavian artery 
with thrombus, B-power Doppler image of Right subclavian 
artery with thrombus, C-gray scale image of left subclavian ar-
tery with narrowing and thrombus.

Figure 5: Color doppler images A,B&C- Right vertebral artery 
showing reversal of color flow and waveform indicating SUB-
CLAVIAN STEAL. Note the same color flow pattern in both  right 
vertebral artery and vein. D- Left vertebral artery is normal.Mild 
reduction in  flow velocity was noted.
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DISCUSSION

TAKAYASU’S ARTERITIS
Takayasu arteritis is a chronic vasculitis of the aorta and 
its primary branches[1].

It predominantly affects young females, particularly 
from India and South East Asia. In the past, depending 
on some clinical manifestations,it was termed pulseless 
disease (Takayasu disease),aortic arch syndrome or atyp-
ical coarctation of the aorta, stenosing or constricting 
aortitis, and primaryarteritis[2]. 

Aortoarteritis has multivessel involvement , as seen by 
the frequent involvement of the arch of the aorta and 
its major branches, usually at the points of origin from 
the aorta, the most frequently affected arteries being the 
subclavian (90%), carotid (45%), vertebral (25%), and 
renal (20%)[2].

In 1990, aortoarteritis was defined and classified by the 
American College of Rheumatology as follows:“Takayasu’s 
arteritis is an idiopathic inflammatory disease of the 
large elastic arteries occurring in the young and resulting 
in occlusive or ectatic changes mainly in the aorta and 
its immediate branches as well as the pulmonary artery 
and its branches[3].” The most commonly affected artery 
in patients after initial diagnosis was found to be the left 
subclavian artery (SCA), followed by the right subclavian 
artery and the left common carotid artery (CCA).[3,4]

In India, the female-male ratio varies from 1:1 to 3:1,[5] 
and the age of first appearance varies from 3 to 48 years. 

PATHOLOGY 

The pathology is a panarteritis characterized by mono-
nuclear cells and occasionally giant cells, with marked 
intimal hyperplasia, medial and adventitial thickening, 
and, in the chronic form, fibrotic occlusion.Classically, 
the natural history of Takayasu arteritis has been de-

scribed in 3 phases. The early prepulseless phase is char-
acterized by systemic symptoms (ie, malaise, low-grade 
fever, weight loss, and arthralgia). It is followed by the 
phase of active vascular inflammation, when the clinical 
picture is dominated by pain localized over the affected 
area and the appearance of symptoms and signs of vas-
cular insufficiency. Finally, fibrotic and stenotic lesions 
characterize the so-called burnout disease. However, the 
triphasic pattern of the disease can no longer be consid-
ered a rule, and the absence of systemic clinical features 
does not exclude ongoing vascular inflammation, nor 
does the presence of ischemic symptoms always indicate 
active inflammation of vessels.[6]

Sonographic Findings
Sonography is often the primary modality of investiga-
tion in a patient with signs and symptoms of aortoarte-
ritis. Sonographic findings can be divided into the fol-
lowing according to the nature of the lesion,as described 
below[7].

Wall Thickening
This is the earliest finding in aortoarteritis and is univer-
sally seen in all patients with aortoarteritis. There is uni-
form thickening of the wall of the vessels involved . The 
earliest wall thickening is seen in the subclavian arteries, 
most commonly the left 

subclavian artery. The arch of the aorta is also involved 
early; however, because of difficulty in visualization of 
the aortic arch, the presence of aortoarteritis is inferred 
from assessment of the major aortic arch branches.[7,8]

In Takayasu arteritis, long segments of diffuse, homoge-
neous, moderately echoeic circumferential vessel wall 
thickening are found. This is seen more commonly in the 
Common carotid artery in Takayasu arteritis and has been 
described as the “macaroni sign”. It can be distinguished 
from arteriosclerosis, which is more inhomogeneous.[9,10] 
An increase in wall thickness is associated with second-
ary signs such as decreased pulsatility and loss of a nor-
mal triphasic flow pattern. The involved vessels reveal 
loss of the triphasic pattern, with a monophasic or bipha-
sic parvus tardus type of spectral flow pattern. This type 
of pattern is also seen distal to an occlusion when there is 
reformation of vessels by collaterals, but wall thickening 
associated with dampened flow suggests the diagnosis of 
aortoarteritis.

Luminal Narrowing or Stenosis 
Luminal	narrowing	or	stenosis	is	common	in	aortoarteri-
tis because of wall thickening, which leads to a decrease 
in the luminal diameter. This stenosis or narrowing is 
commonly seen as a long segment, compared with ather-
osclerosis or fibromuscular dysplasia, in which the sten-
oses are commonly short segments. 

Figure 6
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Luminal Dilatation and Aneurysms 
Luminal	dilatation	and	aneurysms	are	not	as	common	as	
narrowing. It is suggested to be due to inadequate sup-
portive fibrous tissue or focal intima weakness.[11] The 
aorta is most commonly affected, especially the thoracic 
and abdominal portions .

Calcification 
Calcification is uncommon in aortoarteritis and more 
commonly seen in atherosclerosis.

Occlusions 
Occlusions are seen in the later stages of the disease . 
Smaller vessels such as the carotid, subclavian, vertebral, 
and renal arteries are commonly involved. Because of 
the chronicity and slow progression of the disease, oc-
clusions are commonly associated with collateral flow.[12]

Pulsatility
Pulsatility or compliance of the involved arteries has been 
found to be decreased in the pulseless stage of the dis-
ease in all cases of aortoarteritis. Changes in compliance 
have been known to precede the angiographic changes 
in vessels affected by aortoarteritis. Measurement of ar-
terial compliance may provide indices of early vascular 
changes that predispose to the development of major 
vascular disease. Measurement of arterial stiffness could 
be useful in identifying the proliferative stage, the iden-
tification of which could be critical in early institution 
of treatment, which could prevent the further progres-
sion of the disease. Arterial compliance can be studied by 
various invasive and noninvasive methods.[13,14] Similar 
methods could be applied to the study of arterial compli-
ance in patients with aortoarteritis.

Associated Organ Involvement 

Heart 
Involvement of the heart is usually secondary to long-
standing hypertension and ensuing congestive heart fail-
ure or left ventricular hypertrophy.[15] Congestive heart 
failure has been postulated to be a result of hyperten-
sion, rapidly developing pressure overload, and high lev-
els of aldosterone and angiotensin II.

Lung and Pulmonary Artery 
Various autopsy series have described involvement of the 
pulmonary arteries in aortoarteritis.[15,16] The pulmonary 
trunk is found to be more commonly involved compared 
with the intrapulmonary arteries. Cases appearing pri-
marily as pulmonary hypertension without any involve-
ment of the aorta have been described.[17]

The differential diagnosis would include atherosclero-
sis, temporal arteritis, fibromuscular dysplasia, and idi-
opathic carotid dissection.

Atherosclerosis may involve the common carotid artery 
,but atherosclerotic plaque is usually more focal and 
asymmetric, occurs in an older patient population, and 
is accompanied by a normal erythrocyte sedimentation 
rate. In active temporal arteritis ,the erythrocyte sedi-
mentation rate is elevated ,but the common carotid ar-
tery is not involved. Fibromuscular dysplasia affects the 
internal carotid artery but not the common carotid ar-
tery. Idiopathic carotid dissection typically involves only 
the internal carotid artery.[18]

Subclavian Steal Syndrome[SSS].
Although incidence of TA associated with SSS is poorly 
documented in recent literature,actual occurrence of 
subclavian steal was more common than the associated 
syndrome.[19] Subclavian Steal Syndrome was generally 
characterized by neurologic symptoms of vertebral-basi-
lar arterial distribution. Blood was siphoned along the 
vertebral artery because of low pressures distal to oc-
clusion. The resulting steal phenomenon led to common 
symptoms of vertigo, syncope, and intermittent claudica-
tion of involved upper extremity. However, these symp-
toms alone rarely if ever resulted in permanent neuro-
logic damage.[20] Doppler ultrasound was a noninvasive 
diagnostic tool currently used for diagnosis of Subclavian 
Steal Syndrome.[21,22] and was a good complement to an-
giography, still considered the gold standard. Both tools 
proved very helpful for diagnosis of Subclavian Steal 
Syndrome and Takayasu arteritis.[23]

TREATMENT

The process is progressive, and there is no definitive 
therapy. Glucocorticoids and immunosuppressive agents 
have been reported to be effective in some patients dur-
ing the acute phase.[24]

Surgical bypass or endovascular intervention of a criti-
cally stenotic artery may be necessary.[24]

CONCLUSION

In summary, takayasu arteritis has a characteristic set of 
findings at duplex sonography, and in the proper clini-
cal setting , these findings appear to be diagnostic. So-
nography of the carotid and subclavian arteries can be 
used to detect early Takayasu arteritis, but also to moni-
tor disease progression and the effects of therapy. It is 
a quick, non-invasive technique without any radiation. 
The characteristic wall thickening of the carotid arteries 
and of the arteries of the limbs can even be evaluated by 
grey-scale ultrasonography whereas colour Doppler and 
duplex sonography are superior for other vessels and for 
the evaluation of flow characteristics.
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