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INTRODUCTION

Takayasu arteritis (TA) is a rare chronic inflammatory 
disease characterized by pan-arteritis of the aorta and its 
main branches. Although rare, it is an important disease in 
Korea owing to its relatively high prevalence in Asia and 
the young age of patients at its onset [1]. The etiology 

and pathogenesis of this disease is not yet fully known 
[2]. The clinical features, which are slightly different in 
each country, are not well-known because of the rarity of 
this disease [3]. The following was an incidental finding 
in our hospital; innominate artery stenosis or occlusion 
occurred less frequently than stenosis or occlusion of the 
right subclavian artery or right common carotid artery in 
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Purpose: The aim of this study was to introduce the phenomenon that stenosis 
or occlusion occurs less frequently in the innominate artery than in the right 
subclavian and common carotid arteries, which are not first-order branches of the 
aorta, in Takayasu arteritis (TA).
Materials and Methods: We retrospectively reviewed the medical records and 
image findings of all patients who were diagnosed with TA from 2006 to 2014. Two 
vascular surgeons and two radiologists interpreted the images by disease character, 
location, and extent of occlusion based on computed tomography angiography, 
magnetic resonance angiography, or digital subtraction arteriography. We have 
also reviewed the literature on arterial involvement in TA. 
Results: A total of 42 patients were diagnosed with TA. The mean age was 43.9 
years, and 83.3% (35/42) of the patients were women. The left subclavian artery 
was the most common stenosis or occlusion site (17, 40.5%) among the aortic 
branches. The innominate artery was a less common site (3, 7.1%) than the right 
subclavian artery (4, 9.5%) and the right common carotid artery (9, 21.4%). All 
innominate artery cases were found after endovascular procedures of the right 
subclavian or common carotid arteries.
Conclusion: The innominate artery might develop stenosis or occlusion less 
frequently than the right subclavian and common carotid arteries in Korean TA 
patients. 
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RESULTS

During the study period, 44 patients with TA were 
identif ied, and 42 patients were investigated after 
excluding two patients with an unclear diagnosis. The 
demographic and clinical features of the patients are 
summarized in Table 1. The mean age of the patients was 
43.9 years (range 5-75 years), and 35 of the patients (83.3%) 
were women. All of the patients had at least one arterial 
stenosis or occlusion in the aorta or its main branches. Four 
patients (9.5%) had aneurysmal changes. Thirty-six patients 
(85.7%) had taken immunosuppressants such as steroids, 
methotrexate, or azathioprine. The others had never taken 
immunosuppressants because they were diagnosed with 
TA when they were older and were not showing any disease 
activity. 

Eight patients (19.1%) underwent invasive treatments 
such as aneurysm resection, arterial bypass, or endovascular 
surgery in our hospital. Six patients who underwent 
invasive treatment had at least two target lesions to correct. 
The arterial stenoses or occlusions in the TA patients are 
shown in Table 2. The affected arteries included 5 coronary 
arteries, 3 innominate arteries, 4 right subclavian arteries, 
9 right common carotid arteries, 11 left common carotid 
arteries, 17 left subclavian arteries, 2 celiac arteries, 2 
superior mesenteric arteries, 1 inferior mesenteric artery, 
6 renal arteries (all with bilateral involvement), and 0 iliac 

TA patients. This finding was very interesting because the 
right subclavian artery and right common carotid artery 
are not first-order branches of the aorta. We investigated 
patients with TA at our institution and evaluated their 
arterial stenosis or occlusion patterns. We also reviewed the 
literature on TA.

MATERIALS AND METHODS

We retrospectively reviewed the medical records from 
the database of all patients diagnosed with or managed 
for TA from March 2006 to December 2014 in Ulsan 
University Hopital (Ulsan, Korea). Diagnosis was confirmed 
after reviewing medical records and imaging studies of 
patients who were diagnosed with TA with an International 
Classification of Diseases code M34. We also applied the 
criteria of the American College of Rheumatology 1990 to 
further confirm the diagnosis [4]. This study was approved 
by institute review board of Ulsan University Hospital (IRB 
No. 2015-06-018).

Imaging studies of the arteries were reviewed by two 
vascular surgeons and two radiologists. An arterial lesion 
was defined as luminal narrowing or occlusion of the 
aorta and its major branches, or aneurysmal changes 
on computed tomography (CT) angiography, magnetic 
resonance angiography, or conventional arteriography. For 
the coronary arteries, coronary CT arteriography scans or 
conventional coronary arteriography findings were used. 
Left and right arteries were considered separately. 

We also conducted a comprehensive review of the 
literature for English articles published between 1966 and 
2014. The keyword for searching the PubMed database 
was “Takayasu arteritis.” We also manually searched the 
references of the selected articles for any relevant articles 
that we could find on arterial stenosis or occlusion patterns 
and the race or country of origin of TA patients.

Table 1. Demographic data and clinical characteristics (n=42)
Characteristic Data

Age (y) 43.9 (5-75)

Gender, female 35 (83.3)

Aneurysmal change 4 (9.5)

Arterial stenosis 42 (100)

Arterial occlusion 31 (73.8)

Use of immunosuppressants 36 (85.7)

Invasive treatmenta 8 (19.1)

Values are presented as mean (range) or number (%).
aThe treatments were undergone only in our institute, and they 
involved aneurysm resection, arterial bypass, endovascular 
treatment or a combination of them.

Table 2. Arterial stenosis or occlusion and involvement of 
aortic segment in Takayasu arteritis (n=42)

Involved artery Number (%)

Coronary artery 5 (11.9)

Innominate arterya 3 (7.1)

Right subclavian arterya 4 (9.5)

Right common carotid arterya 9 (21.4)

Left common carotid artery 11 (26.2)

Left subclavian artery 17 (40.5)

Celiac artery 2 (4.8)

Superior mesenteric artery 2 (4.8)

Renal arteryb 6 (14.3)

Inferior mesenteric artery 1 (2.4)

Iliac artery 0 (0)

Ascending aorta 0 (0)

Aortic arch 0 (0)

Descending aorta 17 (40.5)

Abdominal aorta 9 (21.4)

Total 86
aAll innominate arteries were simultaneously involved with 
the right subclavian or carotid arteries; ball renal arteries were 
involved on both sides.
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arteries. All innominate artery cases were diagnosed as 
arterial stenosis after endovascular procedure for right 
subclavian artery or right common carotid artery, branches 
of the innominate artery.

We reviewed 18 papers to investigate the arterial 
involvement of TA and the results are summarized in Table 
3. There were 13 papers from which we could identify 
the most common affected aortic branch arteries and 11 
papers which reported the affected aortic segment. Three 
papers (from the United States, Korea, and Italy) reported 
that the left subclavian artery was the most commonly 
affected artery among a total of 274 patients [5-7]. Three 
other papers (from the United States and two from India) 
reported that the renal artery was most commonly affected 
among a total of 146 patients [8-10]. Two papers (from 
Japan and India) reported that the common carotid artery 
was the most commonly affected site among a total of 364 
patients [11,12]. There were 10 papers from which we could 
identify the most commonly affected aortic segment. Six 
of the 10 papers reported the descending aorta was the 
most commonly affected aortic segment [6-8,11-13]. Five 
out of the 10 papers reported that the ascending aorta was 
the least commonly affected aortic segment [6,8,9,13,14]. 
We could identify the frequency of innominate artery 
involvement in eight papers. The innominate artery was 

involved in 3% (Korea) [6], 8% (Korea, only occlusion 
cases) [13], 8% (Italy) [7], 20% (India) [9], 20% (Japan) 
[11], 25% (United States) [15], 28% (France) [16], and 43% 
(United States) [10]. Two Korean papers and one Italian 
paper showed that the right subclavian artery and right 
carotid artery were more commonly affected by stenosis or 
occlusion than the innominate artery [6,7,13]. We could not 
find any other papers reporting the comparison between 
the frequencies of stenosis or occlusion of the innominate, 
right subclavian and common carotid arteries.

DISCUSSION

TA is a very rare disease, and its incidence and arterial 
involvement pattern vary depending on ethnicity and 
nationality [5,9,12,13,16-18]. We had an interest in the 
arterial stenosis or occlusion patterns of this disease 
because TA is known to affect the aorta and its main 
branches, but in our study, stenosis or occlusion of the 
innominate artery was less common (3 patients, 7.1%) than 
the right subclavian artery (4, 9.5%) and the right common 
carotid artery (9, 21.4%); the innominate artery was spared 
as a first-order aortic branch (Fig. 1). 

The three innominate artery cases of our study occurred 
after stent insertion at other hospitals. Previously published 

Table 3. Arterial involvement patterns of Takayasu arteritis

Year Country
Case 
(n) 

Most common  
aortic branch

Most common  
aortic segment

Least common  
aortic segment

Innominate artery 
involvement

Reference

2013 United States 126 LCA Infrarenal aorta Aortic arch 25% Schmidt et al. [15]

2012 United States 62 LSA Thoracic aorta Abdominal aorta Unknown Grayson et al. [5]

2011 France 82 CCA Abdominal aorta Aortic arch 28% Arnaud et al. [16]

2007 Korea 85 CCA DTA Ascending aorta 70%a Chung et al. [13]

2007 United States 75 Abdominal aorta Unknown Unknown Unknown Maksimowicz-
McKinnon et al. [22]

2005 Korea 108 SA DTA Ascending aorta 3% Park et al. [6]

2005 Italy 104 LSA DTA Aortic arch 8% Vanoli et al. [7]

2004 Turkey 45 Unknown Unknown Unknown Unknown Ureten et al. [17]

1998 India 10 Renal artery Abdominal aorta Ascending aorta 20% Sharma et al. [9]

1997 India/Japan 182 CCA DTA Aortic arch Unknown Moriwaki et al. [12]

1996 Japan 182 CCA DTA Aortic arch 20% Hata et al. [11]

1996 India 106 Renal artery DTA Ascending aorta Unknown Jain et al. [8]

1995 Kuwait 13 Unknown Unknown Unknown Unknown el-Reshaid et al. [23]

1992 Israel 50 Unknown Unknown Unknown Unknown Rosenthal et al. [24]

1992 Japan 2,738 Unknown Unknown Unknown Unknown Koide [25]

1985 United States 32 Renal artery Unknown Unknown 43% Hall et al. [10]

1983 Sweden 15 Unknown Unknown Unknown Unknown Waern et al. [26]

1977 Mexico 107 Abdominal aorta Abdominal aorta Ascending aorta Unknown Lupi-Herrera et al. [14]

LCA, left carotid artery; LSA, left subclavian artery; CCA, common carotid artery; DTA, descending thoracic aorta; SA, subclavian artery. 
aThey counted arterial wall thickness as well as arterial stenosis or occlusion. 
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studies have reported high restenosis or occlusion rates 
after endovascular procedures performed on patients 
with TA [1,19,20]. We suspect that the innominate artery 
occlusions might have occurred because of previous 
endovascular procedures for the right subclavian artery or 
the right common carotid artery. 

According to reports from Japanese populations and 
Caucasian populations in France, innominate artery 
involvement accounted for approximately 30% of cases; 
they did not show innominate-artery sparing compared 
to involvement of the right subclavian or common carotid 
arteries [11,16]. Park et al. [6] reported that the innominate 
artery was less frequently (3%) affected in Korean patients 
with TA than the right subclavian artery (48%) and the 
right common carotid artery (31%). Vanoli et al. (Italy) [7] 
also reported that the innominate artery (8%) was involved 
less frequently than the right subclavian artery (30%) and 
the right carotid artery (23%). 

Some papers have reported that involvement of the 
innominate artery was common [13,21]. However, Chung 
et al. [13] included even pathologic changes of the arterial 
wall on CT scan as involvement, while Park et al. [6] and 
our group only counted lesions with stenosis or occlusion. 

In the study of Chung et al. [13], if only occlusive lesions 
were to be counted, the arterial involvement rate would 
have been as follows: innominate artery 7.4%; right 
subclavian artery 25.3%; and right common carotid 
artery 32.9%. Chung et al. [13] also studied for Korean 
patients. These results suggest that the arterial stenosis or 
occlusion patterns of Korean patients with TA might be 
different from that of patients in Japan or other countries 
[4,5,7,8,10,11,14,15,22-26]. 

Among patients in Asian countries, arterial involvement 
patterns have been shown to be different between patients 
in Japan and India [11,12,25]. In our literature review, we 
found that the arterial occlusion or stenosis patterns of Italy 
were different from those in France and the United States 
[7,15,16]. Therefore, we believe that the arterial stenosis or 
occlusion patterns of TA patients might vary depending on 
race or nationality. In addition, when we restore the blood 
flow of the right subclavian artery or the right common 
carotid artery by endovascular procedures for Korean 
patients, we should be careful to preserve the innominate 
artery for the future.

Sparing of the ascending aorta is another notable 
feature. This is one of the well-known features of TA, with 
similar results reported from both Eastern and Western 
countries [6,8,9,13,14]. Considering that TA is a progressive 
disease, the ascending aorta should be used as the inflow 
artery when an arterial lesion occurs, which makes it 
possible to maintain a stable f low even if the disease 
progresses in the future [21].

A major limitation of this study was that the number 
of cases was small and all the cases were collected 
retrospectively. While adding a review of other Korean 
or foreign papers, we believe that prospective and large 
number of observations will be necessary to confirm the 
pattern of innominate artery sparing in Korean TA patients.

CONCLUSION

Despite being a first-order branch of the aorta, the 
innominate artery might be developing stenosis or occlusion 
less commonly than the right subclavian artery and right 
common carotid artery, second-order branches of the aorta. 
We should focus more attention on avoiding damage to the 
innominate artery when we perform interventions for the 
right subclavian artery or the right common carotid artery 
in patients with Takayasu arteritis. 

Fig. 1. Magnetic resonance angiogram shows stenosis of 
the right common carotid artery (white arrow), patent 
innominate artery (white arrowhead), and complete 
occlusion of the left common carotid artery (black arrow).
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