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Abstract
Introduction: Takayasu’s arteritis (TA) is a chronic, idiopathic, inflammatory disease that affects large elastic arteries, including the aorta 
and its main branches. No consensus exists currently on the superiority of surgery over endovascular repair (angioplasty with or without 
stenting) for vascular lesions in TA.
Case Presentation: A 54-year-old woman with an 11-year history of ankylosing spondylitis (AS) presented with left arm weakness and 
severe left arm claudication. Duplex ultrasonography of the left upper extremity showed vessel-wall edema of the subclavian, axillary, 
and brachial arteries. Aortic angiography demonstrated a 70 - 80% stenosis of the left subclavian artery and a long, high-grade stenotic 
segment of the axillary artery. Intravascular ultrasound (IVUS) of the stenotic subclavian segment showed extensive negative remodeling 
with minimal plaque formation. The patient responded well to balloon angioplasty on this segment with medical therapy for AS.
Conclusions: Our case is the first report of IVUS imaging of subclavian stenosis resulting from Takayasu’s arteritis and provides insight 
into the pathology behind such lesions.
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1. Introduction
Takayasu’s arteritis (TA) is a chronic, idiopathic, inflam-

matory disease that affects large elastic arteries, includ-
ing the aorta and its main branches. When diagnosed 
early, it can be managed with immunosuppressive ther-
apy and biologic agents, which can help prevent pro-
gression to steno-occlusive vascular disease. However, 
delayed diagnosis and disease chronicity can result in 
vascular lesions, with common-carotid and subclavian 
artery stenoses being the most common (1). No consen-
sus exists currently on the superiority of surgery over 
endovascular repair (angioplasty with or without stent-
ing) for vascular lesions in TA.

We present a case of TA involving high-grade left sub-
clavian stenosis in the setting of long-standing ankylos-
ing spondylitis (AS). Our patient responded to balloon 
angioplasty and medical therapy. Angiographic and in-
travascular ultrasound (IVUS) images add to our current 
understanding of occlusive arteriopathy in TA. Our pa-
tient is the 20th reported case of TA and AS in the English 
language literature.

2. Case Presentation
A 54-year-old woman with a history of hypertension, 

hyperlipidemia, Hashimoto’s thyroiditis, and HLA-B27 

positive AS diagnosed 11 years previously was seen in 
consultation for a chief complaint of left arm weakness 
and severe claudication with minimal exertion. Pulses 
were undetectable on her left brachial and radial arter-
ies, and her blood pressure by cuff was unobtainable. 
Erythrocyte sedimentation rate (ESR) was 91 mm/hour. 
Additional laboratory studies showed a normal C3 com-
plement level of 160 mg/dL, a normal C4 complement 
level of 42 mg/dL, negative c-ANCA and p-ANCA studies, 
a white blood cell count of 7.16 × 103/μL, a platelet count 
of 228 × 109/L, and a hemoglobin of 12.3 g/dL. Duplex ul-
trasonography of the left upper extremity showed ves-
sel-wall edema of the subclavian, axillary, and brachial 
arteries, with a wrist-brachial index of 0.79. A magnetic 
resonance (MR) angiogram did not demonstrate any 
arteritis in the thoracic and abdominal aortas, iliac ar-
teries, and the large branch vessels of the aorta (Figure 
1, MRA). She underwent coronary and aortic angiogra-
phy as part of the workup, which revealed angiographi-
cally normal coronaries, but demonstrated a 70 - 80% 
stenosis of the left subclavian artery distal to the left 
internal mammary artery with post-stenotic dilatation 
and a long, high-grade stenotic segment of the axillary 
artery. This was consistent with a diagnosis of AS in ac-
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cordance with the 1990 American College of Rheuma-
tology’s (ACR’s) criteria for the classification of TA (2) as 
is presented in the Table 1.

After 2 months of persistent left upper extremity clau-
dication symptoms associated with new-onset transient 
diplopia without temporal artery tenderness, the patient 
was started on prednisone therapy at 40 mg/d. With ste-
roid therapy, her diplopia quickly resolved; and within 1 
month, she had significant clinical improvement in her 
claudication symptoms, with normalization of her ESR to 
9 mm/h. Repeat duplex ultrasonography of her left sub-
clavian artery showed significant improvement, with her 
wrist-brachial index increased to 0.92, but with persistent 
smooth, long, tapered stenoses on duplex ultrasound. 
Over the next 6 months, she remained asymptomatic, oth-
er than weight gain associated with her steroid therapy, 
which was gradually tapered with adequately controlled 
ESR values. Prednisone was titrated further over the next 
4 months. Her ESR normalized to 20 mm/h, and the wrist-
brachial index was stable at 0.93. She continued to have 
left upper extremity claudication with minimal exertion. 
Surgical options for better symptoms control were dis-
cussed with her at that time, and she expressed the desire 
for revascularization. The options of endovascular inter-
vention vs. long-vessel bypass grafting to the distal axillary 
or brachial artery were discussed, and she decided to pur-
sue endovascular intervention.

Angiography showed an initial ectatic segment of the 
left subclavian artery followed by high-grade (80 - 90%) 
15 - 20 cm long stenotic segment extending to the left 
axillary artery. To better define the stenotic segments, 
we used intravascular ultrasound (IVUS), which showed 
extensive negative remodeling of the subclavian artery 
resulting in high-grade stenosis with only minimal 
plaque formation (Figure 2). At that time, her pred-
nisone dose was stable at 15 mg/d and her ESR was 26 

mm/h, consistent with the remission of the vasculitis. 
She was pretreated with heparin and aspirin. Under flu-
oroscopic guidance, a 7-F sheath was placed in the proxi-
mal left subclavian artery. A 0.014” wire was advanced 
to the distal left brachial artery, and balloon angioplasty 
was performed in an overlapping fashion with a 4 mm 
VascuTrakTM (Bard Peripheral Vascular, Inc, Tempe Arizo-
na) balloon through the axillary artery to the subclavian 
artery in its entire length. Follow-up balloon angioplas-
ty with a 5 × 15 VascuTrakTM balloon with repeat 4 mm

Figure 1. A Magnetic Resonance Angiogram Does not Demonstrate any 
Arteritis in the Thoracic (A) and Abdominal (B) Aortas, Iliac Arteries (C), 
and the Large Branch Vessels of the Aorta

Table 1. 1990 American College of Rheumatology’s Criteria for the Classification of Takayasu’s Arteritisa

Criterion Definition

Age at disease onset < 40, y Development of symptoms or findings related to Takayasu’s arteritis at age 
< 40, y

Claudication of the extremities Development and worsening of fatigue and discomfort in the muscles of 1 or 
more extremity while in use, especially the upper extremities

Decreased brachial artery pulse Decreased pulsation of 1 or both brachial arteries

Blood pressure difference > 10 mm Hg Difference of > 10 mm Hg in the systolic blood pressure between the arms

Bruit over the subclavian arteries or the aorta Bruit audible on auscultation over 1 or both subclavian arteries or the 
abdominal aorta

Arteriogram abnormality Arteriographic narrowing or occlusion of the entire aorta, its primary 
branches, or large arteries in the proximal upper or lower extremities, not 

caused by arteriosclerosis, fibromuscular dysplasia, or similar causes; chang-
es usually focal or segmental

aDiagnosis of Takayasu’s arteritis requires that at least 3 of the 6 criteria are met.
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high-pressure balloon angioplasty was done at a focal 
site of resistance. After balloon angioplasty, wide pa-
tency was achieved, confirmed by IVUS, with good an-
giographic flow, and a 2/2 palpable left radial pulse after 
the procedure (Figure 3).

At follow-up 1 year later, the patient was doing well 

clinically without any symptoms of left upper extremity 
claudication. She tolerated a prednisone dose of 5 mg/d. 
Repeat duplex ultrasonography of the left upper extrem-
ity showed no arterial stenosis. The need to monitor her 
symptoms, perform surveillance studies, and continue 
medical therapy was emphasized.

Figure 2. Angiogram and Intravascular Ultrasound Images 

 

B and D, Extensive negative remodeling with high-grade 80 - 90% cross-sectional stenosis in the left subclavian and axillary arteries with a length of ap-
proximately 15 - 20 cm; A and C, areas of aneurysmal dilatation are also seen along the same course; E, Distal reference.



Sattar A et al.

Arch Cardiovasc Imaging. 2015;3(3):e315524

Figure 3. Balloon Angioplasty Confers Wide Patency, Confirmed by Intravascular Ultrasound, With Good Angiographic Flow, and a 2/2 Palpable Left 
Radial Pulse After the Procedure

A, Pre-intervention angiogram; B, balloon angioplasty; C and D, post-interventional digital subtraction images.

3. Discussion
In the Table 2, we provide a summary of the previously 

reported cases of AS associated with TA in the English lan-
guage literature. The Table also mentions the treatment 
done in each case.

The IVUS images from our case depict significant 
negative remodeling not apparent on angiography, 
with only minimal atherosclerosis causing high-grade 
stenosis of the left subclavian artery. As is shown in Fig-
ure 4, taking site C as the reference vessel size and site 
B as the tightest stenosis angiographically, there is sig-
nificant shrinkage of the lumen and the external elastic 

membrane, which is consistent with negative remodel-
ing. This is most likely the result of inflammation with 
fibrosis in the setting of long-standing AS. The patient 
remained symptom free at follow-up 1 year after bal-
loon angioplasty, which indicates that although nega-
tive remodeling in the coronary vessels is associated 
with high rates of restenosis, (14) this might not hold 
true for negative remodeling in the peripheral vessels, 
especially if the lesion is in the setting of a long-stand-
ing inflammatory condition which is controlled appro-
priately post-angioplasty.
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Teble 2. Summary of the Previously Reported Cases

Patient No. Authors Gender Age HLA-B27
AS Duration 

Before TA 
Symptoms

Vascular Lesion and Treatment Done

1 Paloheimo (3) M 46 -ve 4, y Right SC endarterectomy + Med Rx for 
R SC occlusion

2 Paloheimo (3) F 24 -ve 3, y Med Rx for R SC stenosis

3 Paloheimo (3) F 25 -ve 4, y Med Rx for bilateral SC occlusion

4 Paloheimo (3) F 24 -ve 3, y Med Rx for bilateral SC stenosis

5 Hull (4) F 63 -ve 7, y Treatment not mentioned for bilateral 
SC occlusion

6 Cowley (5) F 20 -ve 2, y Med Rx for L SC occlusion L renal artery 
PTCA for HTN

7 Magaro (6) F 32 +ve Concomitant Med Rx for bilateral SC occlusion

8 Hilario (7) M 15 +ve 4, y
Non-revascularizable fatal occlusion of 
supra-aortic branches. Also positive for 

Crohn’s disease

9 Aoyagi (8) M 26 +ve 6, y Aortic root replacement + med Rx for 
ascending aorta aneurysm

10 Schuetz (9) F 45 -ve
TA for 31, y leading 

to lumbar + tho-
racic ankylosis

Med Rx for TA

11 Dziadzio (10) F 17 -ve 2, y Surgical bypass + Med Rx for L CC + L SC 
occlusion

12 Acar (11) F 14 -ve Concomitant Med Rx for bilateral carotid and R renal 
artery stenosis

13 Ben Abdelghani 
(12) M 41 -ve 10, y

Med Rx for bilateral SC + axillary artery 
stenosis. Nephrectomy for R renal 

artery ischemia

14 Gan (13) M 18 +ve 9, y Med Rx for ascending aorta and aortic 
arch disease

15 Gan (13) F 29 +ve 3, y Med Rx for bilateral CC and SC stenosis

16 Gan (13) M 35 -ve 20, y Med Rx for R SC and bilateral CC 
stenosis

17 Gan (13) M 27 +ve 14, y Med Rx for bilateral CC and L SC 
stenosis

18 Gan (13) M 21 +ve 6, y Med Rx for abdominal aortic disease

19 Gan (13) F 27 -ve 8, y Med Rx for bilateral SC stenosis

20 Our case F 54 +ve 11, y IVUS-guided PTCA + Med Rx for L SC 
stenosis

Abbreviations: AS, ankylosing spondylitis; CC, common carotid; HTN, hypertension; L, left; PTCA, percutaneous transluminal coronary angioplasty; R, 
right; SC, subclavian; TA, Takayasu’s arteritis.
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Figure 4. Comparison of the highest stenosis at site; A, with the reference vessel size at site; B, shows significant shrinkage of the lumen and the external 
elastic membrane (EEM), which is consistent with negative remodeling; only minimal atherosclerosis is seen.
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