
www.mjms.usm.my © Penerbit Universiti Sains Malaysia, 2013 
For permission, please email:mjms.usm@gmail.com

Ten-year Investigation of Clinical, Laboratory 
and Radiologic Manifestations and 
Complications in Patients with Takayasu’s 
Arteritis in Three University Hospitals

Dalili NooshiN, Pazhouhi Neda, Samangooyi shahdokht, 
Jamalian ali

Taleghani University Hospital, Shahid Beheshti University of Medical Sciences, 
Velenjak, Yaman street, P.O Box 1911677913, Tehran, Iran

Submitted: 12 Mar 2013
Accepted: 25 May 2013

Abstract
 Background: Takayasu arteritis is a condition of unknown aetiology that affects the aorta 
and its primary branches. The disease has been primarily recognized and described in Asia. The aims 
of this study were to identify the main clinical, laboratory, and angiographic features of Takayasu 
arteritis in Iranian patients over a 10 year period from 2000 to 2010.
 Methods: Data were obtained from angiographic and medical records of patients treated 
at Shahid-Rajai, Taleghani, and Loghman Hospitals during the above-mentioned time period. The 
criteria for definitions and findings were those proposed by the American College of Rheumatology.
 Results: A total of 15 patients were identified. The median age at presentation was 36 years and 
73.3% of patients were females. Fever was the most common presentation. According to “modified” 
National Institute of Health criteria, 44.7% of patients were in the acute phase of disease with systemic 
symptoms such as fever, weight loss, and elevated C-reactive protein (CRP) levels. Immunological 
markers such as antinuclear antibodies (ANA) and antineutrophil cytoplasmic antibodies (C-ANCA) 
were absent. The tuberculin test result was positive in 40% of the patients. Vascular bruit was 
present in 86.7% and hypertension was detected in 53.3% with 13.3% having associated renal artery 
stenosis. The angiographic manifestations were classified as; type I, cervicobrachial type (26.6%); 
type II, thoracoabdominal type (20.0%); type III, peripheral type (6.6%); and type IV, generalised 
type (46.7%). Coronary arteries were involved in three cases, pulmonary in two and renal in two.
 Conclusion: Based on our findings, the most common clinical, laboratory and angiographic 
findings were fever, increased erythrocyte sedimentation rate (ESR) and stenosis, respectively. 
Because of dangerous consequences of this disease, attention to fever and increased ESR, especially 
in young women may be helpful for physicians to prevent diagnosis delay.
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Introduction

 Takayasu’s arteritis (TA) is a chronic 
inflammatory disease of unknown aetiology. 
The mechanism of this disease is not exactly 
defined. The inflammatory process is generally 
(but not exclusively) initiated in the second 
or third decade of life through the actions of 
non-specific inflammatory cells. As the disease 
progresses, fibrotic stenosis occurs in aorta and 
its main branches (1–3). The consequence of this 
inflammatory process can be stenosis, thrombosis, 
dilatation or aneurysm formation in aorta and/or 
its branches (4).
 Majority of cases have been observed in Asia, 
Africa, and Latin America (5). In Asia, its incidence 
(2.6 in a million per year) has been reported to 
be 100 times higher than in Europe and North 

America (6). Because of the delay in diagnosing the 
disease, patients often experience claudication, 
absence of pulses, hypertension, myocardial 
infarction (MI), and cerebrovascular accidents 
(CVAs) (7). Accurate and early diagnosis of TA can 
reduce the economic, social, and psychological 
burdens. Considering the fact that classical TA has 
mainly been described in Asia, precise assessment 
of its clinical and radiologic presentations and 
determination of its main pattern of presentation 
in our region can potentially be useful for early 
diagnosis, thereby preventing complications and 
improving the quality of life for the patients. At 
present, there is a paucity of studies investigating 
dilatation and aneurysm in TA in our region. 
The aims of the study were to identify the main 
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clinical, laboratory, and angiographic features of 
Takayasu arteritis in Iranian patients from three 
hospitals in Tehran over a 10 year period from 
2000 to 2010.

Materials and methods

 This cross-sectional study included 15 TA 
patients and was conducted over a 10-year period 
from 2000 to 2010 in three university hospitals in 
Tehran. If patients died during the study, it was 
noted in questionnaire designed for this purpose; 
death associated with TA was also recorded. The 
inclusion criteria were the existence of at least 
three of the American College of Rheumatology 
(ACR) criteria (8).
• disease started when the patient was 40 

years old or less
• claudication in an extremity
• weakened pulse in one or both of the brachial 

arteries
• more than 10 mmHg difference in systolic 

blood pressure between the two upper 
extremities

• audible bruit over one or both subclavian 
arteries or abdominal aorta

• narrowing or obstruction in the aorta, its 
main branches or large vessels in proximal 
parts of upper or lower extremities which 
have been confirmed angiographically 
(and therefore, the atherosclerosis or 
fibromuscular dysplasia has been ruled out)

 Activity of the disease (according to 
“modified” NIH guideline (8–10):
• systemic signs and symptoms such as fever 

or arthralgia
• increased ESR or CRP levels
• signs of vascular insufficiency (pulses of 

variable intensity in the extremities or    
pulselessness, limb claudication)

• new lesion in serial vascular imaging in 
previously normal vessels

Exclusion criteria included the following:
• other connective tissue disorders
• infectious diseases such as tuberculosis
• Ehlers–Danlos syndrome or Marfan 

syndrome
• patients with profiles that were not complete 

regarding the necessary information

• patients who were not reluctant to take part 
in the study

• patients without ECG, chest X-ray, 
echocardiography, or angiography

 Important laboratory tests including ESR 
at the time of diagnosis and its fluctuations, 
including EST after remission of acute phase 
symptoms, white blood cell (WBC) count at 
the time of diagnosis, rheumatoid factor (RF), 
anti-nuclear cytoplasmic antibody (ANCA), and 
purified-protein derivative (PPD) test results 
were investigated. Symptoms and signs of 
complications were examined at intervals of three 
to six  months after TA diagnosis. 
 Remission was defined as the disappearance 
of clinical and laboratory findings of active disease 
and absence of any new vascular lesion. Stable 
remission generally lasts for at least six months 
with the patient on a daily prednisolone dose of 
less than 10 mg.
 TA angiographic classification is described as 
follows:
Type I: involvement of aortic arch-

cervicobrachial
Type II: involvement of thoracoabdominal 

aorta
Type III: peripheral involvement (descending 

aorta, abdominal aorta, and/or renal 
vessels)

Type IV: combination of types I, II, and III

 The results of physical examinations and 
laboratory/imaging studies of the patients 
recorded included blood pressure at the time 
of diagnosis, fundoscopy, cardiac sounds, 
assessment of bruit and pulses, chest X-ray 
and ECG. All the patients were administered 
prednisolone and azathioprine daily.
 This study was performed according to the 
Declaration of Helsinki and all the participants 
provided their informed consent and permission 
to access their medical records. The study was also 
approved by the ethics group of Shaid Beheshti 
University.
 Data were entered and analysed using 
Statistical Package for the Social Sciences (SPSS) 
software (Version 16). We describe variables 
using frequencies and percentages. Chi-square 
test was used to analyse the association between 
categorical variables. P- value less than 0.05 (two-
sided) was considered as statistically significant.
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Results

 From the 25 patients diagnosed with TA,            
15 had the criteria to be included in the study. Ten 
patients were excluded from our study because 
two patients did not have complete laboratory 
test results, five patients did not undergo follow-
up angiography and computed tomography 
(CT), three patients stopped the recommended 
treatment and switched to traditional therapeutic 
options such as herbal medicine. Eleven (73.3%) 
out of 15 were females and four (26.6%) were 
males. The age range of the patients at the time 
of diagnosis was 19–51 years with a median age of 
36 years. The time interval between the beginning 
of symptoms and diagnosis of TA was 6 months to          
2 years with a median of 14 months.

Clinical manifestations 
 As seen in Table 1, the most frequent 
symptoms at the time of diagnosis were systemic 
manifestations such as fever in 10 patients 
(66.6%), and fatigue or malaise in 7 patients 
(46.6%). According to the modified National 
Institute of Health (NIH) criteria (8–10), 56.0% of 
the patients were in the acute phase of the disease. 
The most commonly observed auscultatory 
findings were subclavian bruit [13 patients 
(86.6%)] and carotid bruit [7 patients (46.6%)].
 Lack of pulse was observed in 11 patients 
(73.3%) at the time of diagnosis and 13 patients 
(86.6%) had upper extremity claudication at 
the time of diagnosis. Eight patients (53.3%) 
had hypertension and two of them (13.3%) 
had suffered a myocardial infarction. An aortic 
regurgitation murmur was found in two patients 
(13.3%). Echocardiography revealed aortic 
regurgitation in 11 patients (73.3%).
 Five patients (33.3%) had abnormal 
fundoscopy results. All of the patients had 
negative history of tuberculosis. Seven patients 
(46.6%) were smokers.

Laboratory results 
 As shown in table 2, ESR range was 30–125 
mm/h with a median of 88 mm/h. Nine patients 
(60.0%) had an elevated ESR of more than 35 
mm/h at the time of diagnosis. Elevated CRP levels 
of more than 9 mg/L were found in eight patients 
(53.3%). Five patients (33.3%) had leukocytosis 
with a WBC count of more than 9000. All the 
patients had negative results for RF, ANA and 
ANCA. Six patients (40.0%) had purified-protein 
derivative PPD > 10 mm. Two patients (13.3%) 
were hypercholestrolaemic and were undergoing 
treatment.

Table 1: Clinical manifestations in 15 patients 
with TA

TA feature n (%)

Systemic manifestations
Fever (> 37.5 °C) 10 (66.7)
Fatigue/Malaise 7 (46.7)
Arthralgia 4 (26.6)
Weight loss 3 (20.0)

Cardiovascular
Chest pain/Dyspnea 5 (33.3)
Subclavian bruit 13 (86.7)
Carotid bruit 7 (46.7)
Abdominal bruit 6 (40.0)
Femoral bruit 3 (20.0)
Upper-limb claudication 13 (86.7)
Pulselessness 11 (73.3)
Aortic regurgitation murmur 2 (13.3)

ECG findings
Normal sinus rhythm 15 (100.0)
LVH 4 (26.6)

Chest X-ray findings
Normal 13 (86.7)
Cardiothoracic ratio > 50% 2 (13.3)
Abnormal funduscopy  5 (33.3)
Hypertensive  8 (53.3)
Presence of Myocardial 
Infarction

 2 (13.3)

Table 2: Laboratory findings in 15 patients 
with TA

Finding n (%)

ESR (30 – 125) median 88 
mm/1h

15 (100.0)

ESR > 35 9 (60.0)
CRP > 9 8 (53.3)
WBC > 9000 5 (33.3)
PPD > 10 mm 6 (40.0)
Positive RF 0 (0)
Positive ANA 0 (0)
Positive ANCA 0 (0)
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Angiographic findings 
 As shown in Table 3, four patients (26.6%) 
had type I, three (20.0%) had type II, one (6.6%) 
had type III and seven (46.6%) had type IV TA. Two 
cases of myocardial infarction occurred in patients 
with type I involvement, both of which were non-
fatal. All four patients in type I had hypertension, 
one of which had aortic regurgitation needing 
valve replacement 12 months after diagnosis.
 All three patients of type II had hypertension, 
and ECG revealed signs of left ventricular 
hypertrophy (LVH) in two of them. Two of these 
patients had involvement of renal vessels and an 
abdominal bruit was detected in both of them. Both 
had been under anti-hypertensive medications 
and none met the criteria for undergoing renal 
vessels angioplasty. 
 In the only patient with type III involvement, 
the abdominal aorta was involved and there was 
no lack of pulse or hypertension or any other 
complication. 
 In type IV, the most commonly observed type, 
severe complications included ophthalmologic 
problems, lack of pulse and/or claudication. One 
patient had hypertension and there was one case 
of CVA with right hemiplegia, two years after 
diagnosis in a 41-year-old man. 
 In five patients, coronary angiography was 
performed because of cardiac symptoms. One 
patient was a 22-year-old male smoker and the 
other four were females without coronary risk 
factors (excluding hypertension), all of which 
were under the age of 50.  Three out of these five 
patients had significant coronary lesions which 
led to myocardial infarction (MI) in two patients. 
Percutaneous trans luminal coronary angioplasty 
PTCA and stenting was performed for all three 
patients.
 Regarding vascular lesions, the most 
common finding in angiography was stenosis in 
60.0% patients, followed by occlusion in 46.7%, 
dilatation in 33.3%, and aneurysm in 26.6% 
(Table 4). Nine patients (60.0%) had lesions 
both below and above the diaphragm and 26.0% 
had isolated lesions above the diaphragm. All 
four types of lesions increased in follow-up 
angiography because of prolonged duration of the 
disease. Dilatation and aneurysm have only been 
observed in patients who had a history of disease 
for at least 3 years (Figure 1).
 There was an association between the location 
of vascular lesion and clinical manifestations. 
Hypertension was more commonly found in 
patients with renal artery stenosis (86.0% vs 
34.0%, P < 0.001). No significant association was 

Table 3: Angiographic findings in 15 patients 
with TA

Classification n (%)

Type I 4 (26.6)
Type II 3 (20.0)
Type III 1 (6.6)
Type IV 7 (46.7)

Involvement of vessels
Left carotid artery 4 (26.6)
Left subclavian artery 7 (46.7)
Right carotid artery 3 (20.0)
Right subclavian artery 4 (26.6)
Descending aorta 6 (40.0)
Renal artery 2 (13.3)
Left femoral artery 3 (20.0)
Right femoral  artery 1 (6.6)
Pulmonary artery 2 (13.3)
Coronary artery 3 (20.0)

Table 4: Frequency of stenosis, occlusion, 
dilatation, and aneurysm in 15 
patients with TA

Lesion type n (%)

Stenosis 9(60.0) 
Occlusion 7(46.7)
Dilatation 5(33.3)  
Aneurysm 4(26.6)

found between hypertension and dilatation or 
aneurysm.
 Six patients (40.0%) underwent pulmonary 
angiography because they had pulmonary 
symptoms. In two of these patients, occlusive 
lesions were found in pulmonary artery.
 According to Table 3, the most commonly 
involved vessel was the left subclavian artery              
(7 patients; 46.6%). Other vessels involved were 
descending aorta (6 patients; 40.0%), left carotid 
artery (4 patients; 26.6%), right subclavian 
artery (4 patients; 26.6%), right carotid artery                                 
(3 patients; 20.0%), left femoral artery (3 patients; 
20.0%), coronary artery (3 patients; 20.0%), 
renal artery (2 patients; 13.3%), pulmonary artery 
(2 patients; 13.3%), and right femoral artery                        
(1 patient; 6.6%).
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Figure 1: Percentages of patients with at least 
one lesion in three different time 
period (before 3 months, between 3 
and 6 months and after 6 months).

Discussion

 In this study, female-to-male ratio was 1.27:1. 
This ratio has been reported to be 1:1.5–1:9 in 
different studies (5,12,13,15,19–21). The median 
age of patients at the time of diagnosis was                                                                                                                   
36 years (range: 19–51) (12,31,15, 19–21,24,25, 26) 
and the median interval between the beginning 
of symptoms and diagnosis of TA was 14 months 
(range: 6 months–2 years), which is comparable 
to other studies (16). This probably shows that 
in this setting, diagnosis of TA patients is in line 
with other settings worldwide in terms of the 
delay between onset and diagnosis. Considering a 
higher prevalence of TA in Asia and a relatively 
strong association of this disease with the female 
gender (1), a possible role for genetic factors 
could be suggested. In a study from Greece, an 
association has been reported between HLA-B52 
and TA as this HLA was observed in 37.0% of TA 
patients (21). Sheikhzadeh et al., (15) also reported 
an association between HLA-B5 and TA.
 Among the signs and symptoms, the most 
common finding was fever. Other studies have 
also reported this to be most common finding 
(23). Stenosis was the most common angiographic 
finding in our study (60.0% of patients) (21).

 According to the modified NIH criteria              
(8–10), 44.7% of patients are diagnosed to be in 
the active phase of the disease. This was 56% in 
our study. However, we considered ESR and CRP 
as the indicators of activity, which is based on 
the reports from other studies. These indicators 
might not be sensitive enough for the detection of 
disease (21).
 Most common auscultatory finding of this 
study was bruit (86.0% of patients). The most 
common location of bruit was over the subclavian 
artery. In a study by Maksimowicz et al in 2007 
(18), bruit was found in 53.0% of patients and in a 
study by Waern Au et al the most common artery 
involved was the subclavian artery (13). In two 
other studies, it has been reported to be present in 
77.0% and 89.0% of the patients (20,15). 
 The involvement was found to be on left 
side more than on the right side. It is in line with 
Ishikawa’s theory stating that TA lesions would 
begin in left subclavian artery and then extend to 
other locations (10).
 Hypertension was found in 53.3% of our 
patients. Hypertension has reported to be 72.0%, 
58.0%, 72.0%, 43.0%, and 4% in different studies 
from Italy, Iran, India, Turkey, and Tunisia, 
respectively (5, 15, 19, 20, 26). Hypertension 
has been associated with renal artery stenosis in 
13.3% of patients in our study. This association 
has been found in 18.7% of patients, in a study 
from Thailand (14), 35.8% in a study from Iran 
(15), 26.0% in a study from Turkey (20) and 
24.0% in a study from Southern Tunisia (22).
 In five patients of our study, angiography 
was performed because of persistent chest pain; 
of which three had significant coronary lesions 
and underwent PTCA. Two cases of MI occurred 
during follow-up (incidence of 13.3%). Coronary 
involvement has been reported to be 0% and 7.6% 
in two studies from Tunisia and Iran, respectively 
(26,15).
 Two of our patients had aortic insufficiency 
and one of them required valve replacement 
12 months after diagnosis. In the study of 
Sheikhzadeh et al., (15), 15 of 78 patients had aortic 
insufficiency and four required valve replacement 
therapy. A high ratio of aortic valve involvement 
has been reported in a study from Turkey (33.0%) 
(20).
 One of the complications of TA is the 
involvement of the pulmonary artery, which can 
mimic pulmonary embolism. In a previous study 
from Iran, 20% of patients had pulmonary artery 
involvement (15). This has been 12% in another 
study (20). In a study from Tunisia, no patient had 
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pulmonary artery involvement (22). In this study, 
it was reported to be 13.3%. The investigators of 
this study believe that not performing pulmonary 
angiography routinely for all TA might have 
resulted in underestimation of this complication.
 In the study if Sheikhzadeh et al., (15), 
pericardial effusion was found in 2% of TA 
patients. None of the patients showed signs of 
pericardial effusion in our study. Sheikhzadeh et 
al., (15) reported common ophthalmopathies such 
as retinal venous congestion, micro aneurysms 
and arterio-venous shunts in 6% or their patients. 
Abnormal funduscopic results were observed in 
33.3% of our patients.
 In line with another study (15), results of 
RF, ANA and ANCA tests were negative in our 
study. Sheikhzadeh et al., (13) had a 34.6% rate 
of PPD positivity. This was reported to be 48%, 
81% and 20% in other studies (5, 13, 19). In our 
study, 40.0% of patients had a positive PPD test 
result, suggesting an association between prior 
mycobacterium tuberculosis exposure and TA. 
No patient in our study had active tuberculosis, 
similar to a study in Tunisia (22).
  Angiography is the diagnostic gold standard 
(1,12,13). Most common angiographic type in 
our study involved the left side. This is in line 
with studies from Tunisia (26) and Iran (15), in 
which the most common type has been type IV 
and the most common involvement location has 
been the left subclavian artery. However, in other 
studies from Tunisia, Korea and Turkey, the most 
common angiographic type was type I (22,17,20) 
and in another study from Thailand, abdominal 
aorta was reported as the most common location 
involved (14).
 In summary, we have described the clinical 
manifestations and complications of TA along 
with their laboratory and angiographic findings. 
The strengths of our study are the following; this 
study is multi-centric, including the assessment of 
complications in a thorough manner. The authors 
do believe that this study bears some limitations 
such as a small sample size, being descriptive 
and retrospective, and not taking patients’ 
medications into consideration. In future, cohort 
or randomised controlled trials with larger sample 
sizes will be designed to investigate different 
therapeutic approaches and their possible 
effects on the occurrence of complications in TA. 
Considering the fact that TA commonly affects 
young people, especially women of child-bearing 
age, it is hoped that the knowledge and prevention 
of complications can result in helping these 
patients and potentially reduce the impact of the 
disease with proper diagnosis and management.

Conclusion

 The most common clinical, laboratory and 
angiographic findings in a decreasing order 
of occurrence were fever, increased ESR, and 
stenosis, respectively. Because of dangerous 
consequences of this disease, attention to fever and 
increased ESR specially in young women may be 
helpful for physicians to prevent diagnosis delay. 
Our data is important as the baseline findings 
of the profiles of TA patients in Iran and will be 
useful in future research projects concerning this 
disease in this region.

Acknowledgement

 We are grateful to Dr Mojtaba Hakim 
(Labbafinejad Hospital, Tehran) for his great 
technical support and his assistance for the 
preparing the statistical analyses.

Conflict of interest

None.

Funds

None.

Correspondence

Dr Nooshin Dalili 
MD (Shahid Beheshti Medical University)
Internal Medicine Ward
Labbafinezhad Hospital
Pasdaran Avenue
P.O Box 166666-2453111
Tehran, Iran
Tel: +0098 212 3601/+0098 91224 04331
Fax: +0216 694 4609
Email: nooshin_dalili@yahoo.com

References

1. Carol AL, Anthony SF. The vasculitis syndromes. In: 
Fauci, Braunwald, Kasper, Hauser, Longo, Jameson 
and et al., editors. Harrison’s-Principles of internal 
medicine: Chapter 319. 17th ed. New York (NY): Mc 
Graw Hill; 2008. p. 2127–2128.

2. Rizzi R, Bruno S, Stellacci C, Dammacco R. Takayasu 
arteritis, A cell-mediated large-vassel vasculitis. Int J 
clin Lab Res. 1999;29(12):8–13.

3. Klippel JH, John HS. Primer on the Rheumatic 
Diseases. 11th ed . Atlanta (GA); Springer: 1997. p. 
1079–1080.

4. Fraga A, Medina F. Takayasu arteritis. Corr 
Rheumatol Rep. 2002;4(1):30–38.



50 www.mjms.usm.my

Malays J Med Sci. May-Jul 2013; 20(3): 44-50

5. Lupi-Herrera E, Sánchez-Torres G, Marcushamer 
J, Mispireta J, Horwitz S, Vela JE. Takayasu 
arteritis clinical study of 107 cases. Am Heart J. 
1977;93(1):94–103.

6. Seko Y. Takayasu arteritis: Insight into 
immunopathology. Jpn Heart J. 2000;41(1): 15–26. 

7. Ueda H. Clinical and pathological of aortitis syndrome. 
Committee report. Jpn Heart J. 1968;9(1):76–87 .

8. Arend WP, Michel BA, Bloch DA, Hunder GG, 
Calabrese LH, Edworthy SM, et al. The American 
College of Rheumatology 1990 criteria for the 
classification of Takayasu arteritis. Arthritis Rheum. 
1990;33(8):1129–1134.

9. Sharma BK, Jain S, Suri S, Numano F. Diagnostic 
criteria for Takayasu arteritis. Int J Cardiol. 1996;54 
Suppl:S141–147.

10. Ischikawa K . Diagnostic approach and proposed 
criteria For the clinical diagnosis of Takayasu 
arteriopathy. J Am Coll Cardiol. 1988;12(9):964–
972.

11. Waern Au, Andersson p, Hemmingsson A. 
Takayasu arteritis a hospital–region based study on 
occurrence, treatment and prognosis. Angiology. 
1983;34(5):311–320.

12. Lacombe P, Frija G, Boucher D, Schouman E, Dubourg 
O, Thomas D, et al.. Takayasu: value of angiography in 
44 cases. Presse Med. 1986;15(25):1179–1182.

13. Robles M, Reyes PA. Takayasu in Mexico, a 
clinical review of 44 cases. Clin Exp Rheumatol. 
1994;12(4):381–388.

14. Suwanwela N, Piyachon C. Takayasu in Thailand , 
clinical and imaging. Features Int J Cardiol. 1996;54 
Suppl:S117–134.

15. Sheikhzadeh A, Tettenborn I, Noohi F, Eftekharzadeh 
M, Schnabel A. occlusive thromboaortopathy. 
Angiology. 2002;53(1):29–40.

16. Ruige JB, Van Geet C, Nevelsteen A, Verhaeghe R. 
A 16 year survey of Takayasu in a tertiary. Belgian 
center. Int Angiol. 2003;22(4):414–420.

17. Park MC, Lee SW, Chung NS, Lee SK. Clinical 
characteristic and outcomes of Takayasu, analysis of 
108 patients. Scand J Rheumatol. 2005;34(4):284–
292.

18. Maksimowicz K, Clark TM, et al. Ammerican cohort of 
Takayasu. Arthritis Rheum. 2007;56(3):1000–1009.

19. Yadav MK. Takayasu arteritis clinical and CT 
angiography profile of 25 patients. Indian Heart J. 
2007;59(6):1468–1474.

20. Bicakcigil M, Aksu K, Kamali S, Ozbalkan Z, Ates A, 
Karadag O, et al. Takayasu in Turkey. Rheumatology. 
2009;27(1):859–864.

21. Karageorgaki ZT, Bertsias GK, Mavragani CP, Kritikos 
HD, Spyropoulou-Vlachou M, Drosos AA, et al, 
Takayasu Features in Greece. Clin Exp Rheumotol. 
2009;27(1):833–839.

22. Kechaou M, Frigui M, Ben Hmida M, Bahloul 
Z.Takayasu arteritis in Southern Tunisia a study of 29 
patients . Presse Med. 2009;38(10):1410–1414. 

23. Petrovic-Rackov L, Pejnovic N, Jevtic M, Damjanov 
N. Longitudinal study of 16 patients with Takayasu 
arteritis. Clin Rheumatol. 2009;28(6):179–185.

24. Watts R, Al-Taiar A, Mooney J, Scott D, Macgregor A. 
The epidemiology of Takayasu in UK. Rheumatology 
(Oxford). 2009;48(8):1008–1011. 

25. Arnaud L, Haroche J, Limal N, Toledano D, Gambotti 
L, Costedoat Chalumeau N, et al. Takayasu arteritis 
in France, a single-center retrospective study of 82 
cases. Medicine (Baltimore). 2010;89(1):1–17.

26. Ghannouchi JN, Khalifa M, Rezgui A, Alaoua A, Ben 
JE,  Braham A,  et al. Takayasu disease in Central 
Tunisia, 27 cases. J Mal Vase. 2010;35(1):4–11. 


