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abstract

Objectives: Takayasus arteritis (TA) is a systemic vas-
culitis whose clinical presentation varies from asymp-
tomatic to serious neurovascular events, including stro-
ke. However, few studies are currently available asses-
sing stroke in TA. Thus, we described the clinical and
laboratory characteristics and vascular imaging featu-
res in patients with TA at the time of stroke. 
Materials and Methods: This is a single center retros-
pective cohort study investigating the clinical and de-
mographic data of 18 (15.0%) patients with a history
of stroke confirmed by imaging methods, among 120
patients with TA, assessed in the 1985-2012 period.
Results: The mean age of the 18 patients at the time of
stroke was 29.4±10.9 years, with 94.4% female and
88.9% Caucasian. Of these patients, 14 (77.8%) had
previous stroke at diagnosis of TA, while in four cases
the stroke occurred after confirmed TA diagnosis. Re-
garding the clinical course, 12 (66.7%) had peripheral
neurological sequelae and one patient died as a result
of cerebral hyperperfusion syndrome after carotid re-
vascularization. 
Conclusions: Our results showed a high prevalence of
stroke in TA and revealed most of these events occurred
concomitantly with diagnosed TA. Moreover, although
four patients had strokes after diagnosis of TA, these oc-
curred at a young age, demonstrating they were most li-
kely the result of vascular changes secondary to TA.
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IntroductIon

Takayasu’s arteritis (TA) is a rare idiopathic systemic
vasculitis that affects the large vessels, such as the aor-
ta and its main branches1.

Concerning pathogenesis, TA causes inflammation
of the vascular wall, leading to thickening, stenosis, di-
lation and/or aneurysm formation within affected ves-
sels2. Moreover, occlusion of carotid and/or vertebral
vessels and also severe or uncontrolled arterial hyper-
tension can lead to neurovascular events, such as stro-
ke and transient ischemic attack (TIA)3.

The prevalence of neurovascular events in TA varies
from 5 to 17%4-10, contributing to high morbidity and
mortality in this population. A French study, for exam-
ple, found 6.6% and 15.9% neurovascular events as
the first presenting features of TA and during follow-up,
respectively8, whereas Sato et al.10 observed 8% and
19% neurovascular events as the initial manifestation
of TA and during follow-up. However, these studies did
not report details of stroke events such as neurological
manifestations.

Therefore, the aim of the present study was to ana-
lyze the demographic, laboratory and vascular features
of TA patients at the time of stroke along with the fea-
tures of this neurological event.

MaterIals and Methods

A single-center retrospective study was performed of
120 consecutive TA patients followed at our tertiary ser-
vice between 1985 and 2012. All patients fulfilled at
least three of the six American College of Rheumatolo-
gy (ACR) criteria for the classification of TA11. Eighteen
(15.0%) out of 120 TA patients had a history of stroke
which was defined as an episode of sudden-onset late-
ralized neurological deficit confirmed by objective evi-
dence of ischemia on computed tomography brain scan.
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Patient data were obtained from a systematic review
of patient charts. All parameters analyzed pertained to
stroke onset: patient demographic data; neurological
manifestations (hemiparesis, headache, dizziness, sei-
zures, visual changes, aphasia, syncope; clinical and
laboratory [C-reactive protein (CRP): reference value:
< 5 mg/L, erythrocyte sedimentation rate (ESR): refe-
rence value: < 19 mm / 1st hour] features; TA angio-
graphic classification12; comorbidities (arterial hyper-
tension, diabetes mellitus, dyslipidemia); habit (smo-
king).

Statistical analysis: Continuous variables were ex-
pressed as mean ± standard deviations (SD), median
[interquatile range] or as percentages (%).

results

The mean age ± SD of the 18 patients at the stroke
event was 29.4 ± 10.9 years, with 94.4% female gen-
der and 88.9% white ethnicity. The clinical and neu-
rological features were: hemiparesis (77.8%), limb
claudication (77.8%), headache (27.8%) and dizziness
(22.2%). Constitutional symptoms such as fever, fati-
gue and weight loss were found in only one patient
(5.6%). All neurological, clinical and laboratory featu-
res of the TA patients at stroke onset are shown in Ta-
ble I.

TA was diagnosed in 14 (77.8%) patients imme-

table I. neurologIcal, clInIcal and 

laboratory features of patIents wIth

takayasu’s arterItIs at stroke onset

Features
Hemiparesis (%) 14 (77.8)
Headache (%) 5 (27.8)
Dizziness (%) 4 (22.2)
Seizures (%) 2 (11.1)
Visual changes (%) 2 (11.1)
Aphasia (%) 2 (11.1)
Syncope (%) 2 (11.1)
Constitutional symptoms (%) 1 (5.6)
Limb claudication (%) 14 (77.8)
CRP (mg/L) 3.9 [2.2-6.3]
ESR (mm/1st hour) 12 [6.0-25.5]

table II. arterIographIc classIfIcatIon of

patIents wIth takayasu’s arterItIs at 

stroke onset

Typology of vascular involvement*
Type I (%) 10 (55.6)
Type IIa (%) 1 (5.6)
Type IIb (%) 1 (5.6)
Type III (%) 0
Type IV (%) 0
Type V (%) 6 (33.3)

*According to classification proposed by Hata et al.12. Type I:
involvement of branches of aortic arch; Type IIa: involvement of
ascending aorta, aortic arch and its branches; Type IIb: type IIa plus
involvement of thoracic descending aorta; Type III: involvement of
thoracic descending aorta, abdominal aorta and/or renal arteries;
Type IV: involvement of abdominal aorta and/or renal arteries; Type
V: type IIb plus type IV.C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR)

expressed as median [interquartile range].

diately after the stroke event, whereas four (22.3%) out
of 18 patients developed strokes after confirmed TA
diagnosis: two cases at one year after TA (at the age of
27 and 50), one case at five years after (at the age of 27)
and one case at 8 years post diagnosis (at the age of 29).

Considering the classification of vascular involve-
ment proposed by Hata et al.12, ten (55.6%) TA patients
had type I lesions (involvement of branches of aortic
arch), one (5.6%) type IIa (involvement of ascending
aorta, aortic arch, and its branches), one (5.6%) type IIb
(type IIa plus involvement of thoracic descending aor-
ta) and six (33.3%) had type V (all aorta and its bran-
ches) as shown in Table II.

During follow up, twelve (66.7%) patients develo-
ped neurological sequelae. One patient died as a result
of cerebral hyperperfusion syndrome after carotid re-
vascularization surgery. TA was in remission in 15
(83.3%) cases.

Concerning comorbidities and habits, seven
(38.9%) patients had arterial hypertension, six (33.3%)
had dyslipidemia, one (5.6%) was a current smoker,
while five (27.8%) were ex-smokers at stroke onset.

dIscussIon

In the present study, the neurological and vascular fea-
tures of patients with TA at the stroke onset were ana-
lyzed. A high prevalence of stroke was observed in this
population.
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cLinicaL and vascuLar fEaturEs of takayasu artEritis at thE timE of ischEmic strokE

Whereas other available studies4-10 described 5 - 7%
neurovascular events in TA, this neurological mani-
festation was noted in 15% of our patients. Neurolo-
gic involvement is a frequent occurrence and may of-
ten be the first presenting feature of the disease process.
Occlusion of the vertebral or carotid arteries can cau-
se ischemic stroke and patients may present with hea-
dache, syncope, and blurred vision. The main neuro-
logical findings in our patients with stroke were he-
miparesis, followed by headache, vertigo, seizures, vi-
sual changes, aphasia and syncope.

Moreover, the main clinical manifestations of the
TA patients at stroke onset were presence of limb clau-
dication, hemiparesis, diminished pulse and blood
pressure asymmetry. Regarding constitutional symp-
toms occurred in only one case. In a Chinese study in-
volving 125 patients the most common symptom was
reduced pulse (89%), followed by limb claudication
(55%) and constitutional symptoms (one third of pa-
tients)13.

In general, the initial manifestations of TA included
constitutional symptoms, limb claudication, decrea-
sed arterial pulse, heart murmurs, arterial hyperten-
sion and blood pressure asymmetry4-9. Nonspecific
signs and symptoms indicative of inflammatory disea-
se are more frequent at the early stages of the disease,
such as elevated inflammatory activity, anemia and leu-
kocytosis6. However, many of these changes can go un-
noticed at the beginning of the disease and many pa-
tients are asymptomatic during the early stage. Fur -
thermore, cardiovascular and neurological manifesta-
tions increase with disease progression in parallel with
increased vascular lesions6. Consequently, some pa-
tients may not have classical TA manifestations, ins-
tead exhibiting isolated neurovascular events14 as was
the case in our patients.

Four out of the 18 patients analyzed in the present
study had strokes after the confirmed TA diagnosis.
However, these strokes occurred in younger patients,
reinforcing the hypothesis that the course was proba-
bly the result of vascular changes secondary to TA. A
French study found 6.6% and 15.9% neurovascular
events as the first presenting features of TA and during
follow-up, respectively8, whereas Sato et al.10 observed
8% and 19% neurovascular events as the initial mani-
festation of TA and during follow-up.

Concerning follow up, two thirds of patients deve-
loped neurological sequelae, whereas one patient died
as a result of cerebral hyperperfusion syndrome after
carotid revascularization.

In this study, the prevalence of arterial hypertension
was 38.9%, dyslipidemia 33.3%, smoking history
33.3%, whereas no cases of diabetes mellitus were
found. Some studies have shown that patients with TA
have an elevated number of factors known to be asso-
ciated with cardiovascular risk such as hypertension
and hypertriglyceridemia compared with healthy con-
trols15. Although patients with TA have other risk fac-
tors for stroke, we found that, even in patients whose
neurological manifestations occurred after diagnosis
of TA, these occurred at a young age and were there-
fore probably due to vascular inflammation of the di-
sease.

Angiographic findings tend to vary widely among
studies conducted in different parts of the world. Ja-
panese studies for example, show involvement of the
aortic arch (types I and II of angiographic criteria)12 in
approximately 50% of patients, where our study sho-
wed similar results with 55.6% representing type I16-18.
In other studies, such as those in India, Thailand and
Brazil, the prevalence of patients classified as type I
and II was lower, while type V patients predomina-
ted7,19. This variation in the pattern of vascular invol-
vement suggests a role of ethnicity in the pathophy-
siology of TA, and likewise in the prevalence of cere-
brovascular events. The finding of a higher prevalen-
ce of patients with angiographic classification Type I
(55.6%) affecting the aortic arch branches, justifies the
neurovascular events found in our patients.

Our study is limited by being a retrospective study,
with the typical problems inherent to this type of co-
hort. Furthermore, the data collected were dependent
on the medical records. Although all of the variables
are related to the time of diagnosis (TA or stroke), it is
not known whether they accurately reflect events at
the beginning of the disease. Moreover, this study in-
cludes the characteristics of the study population from
a tertiary care center and likely represents a more se-
vere disease spectrum. Consequently, the frequency of
TA and stroke in TA might have been under- or ove-
restimated.

conclusIon

In summary, the neurological features of patients with
TA at stroke onset are variable and correlate to vascu-
lar anatomic abnormalities. Moreover, a high preva-
lence of stroke and defined TA diagnosis at stroke event
was observed in our TA patients.



ÓRgÃO OFiCiAL dA SOCiEdAdE PORTUgUESA dE REUMATOLOgiA

251

Luiz Eduardo dE PauLa E coL.

10. Sato EI, Hatta FS, Levy-Neto M, Fernandes S. Demographic, cli-
nical, and angiographic data of patients with Takayasu arteri-
tis in Brazil. Int J Cardiol 1998; 66: S67-S70.

11. Arend WP, Michel BA, Bloch DA et al. The American College
of Rheumatology 1990 criteria for the classification of Takaya-
su arteritis. Arthritis Rheum 1990; 33: 1129-1134.

12. Hata A, Noda M, Moriwaki R, Numano F. Angiographic fin-
dings of Takayasu arteritis: New classification. Int J Cardiol
1996; 54: 155-163.

13. Cong XL, Dai SM, Feng X et al. Takayasu arteritis: clinical fea-
tures and outcomes of 125 patients in China. Clin Rheumatol
2010; 29: 973-981.

14. Kerr GS, Hallahan CW, Giordano J et al. Takayasu arteritis. Ann
Intern Med 1994; 120: 9199-9129.

15. de Souza AW, Ataíde Mariz H, Torres Reis Neto E. Risk factors
for cardiovascular disease and endothelin-1 levels in Takayasu
arteritis patients. Clin Rheumatol 2009; 28: 379-383.

16. Yajima M, Numano F, Park YB, Sagar S. Comparative studies of
patients with Takayasu arteritis in Japan, Korea and India -
comparison of clinical manifestations, angiography and HLA-
B antigens. Jpn Circ J 1994; 58: 9-14.

17. Suwanwela N, Piyachon C. Takayasu arteritis in Thailand: cli-
nical and imaging features. Int J Cardiol 1996; 54: 117-134.

18. Moriwaki R, Noda M, Yajima M, Sharma BK, Numano F. Cli-
nical manifestations of Takayasu arteritis in India and Japan-
new classification of angiographic findings. Angiology 1997;
48: 369-379.

19. Sato EI, Lima DN, Espirito Santo B, Hata F. Takayasu arteritis.
Treatment and prognosis in a university center in Brazil. Int J
Cardiol 2000; 75: 163-166.

correspondence to

Samuel Katsuyuki Shinjo
Av. Dr. Arnaldo, 455, 3º andar, 
sala 3150 CEP 05410-030 São Paulo
E-mail: samuel.shinjo@gmail.com

references

1. Kerr GS. Takayasus arteritis. Rheum Dis Clin North Am 1995;
21: 1041-1058.

2. Johnston SL, Lock RJ, Gompels MM. Takayasu arteritis: a re-
view. J Clin Pathol 2002; 55: 481-486.

3. Maksimowicz-McKinnon K, Hoffman GS. Takayasu arteritis:
what is the long-term prognosis? Rheum Dis Clin North Am
2007; 33: 777-486.

4. Kerr GS, Hallahan CW, Giordano J et al. Takayasu arteritis. Ann
Intern Med 1994; 120: 919-929.

5. Deyu Z, Dijun F, Lisheng L. Takayasu arteritis in China. A re-
port of 530 cases. Heart Vessels 1997; 7: 32-36.

6. Vanoli M, Daina E, Salvarani C et al. Takayasu arteritis: a stu-
dy of 104 Italian patients. Arthritis Rheum 2005; 53: 100-107.

7. Park MC, Lee SW, Park YB, Chung NS, Lee SK. Clinical cha-
racteristics and outcomes of Takayasu arteritis: analysis of 108
patients using standardized criteria for diagnosis, activity as-
sessment, and angiographic classification. Scand J Rheumatol
2005; 34: 284-292.

8. Arnaud L, Haroche J, Limal N et al. Takayasu arteritis in Fran-
ce: a single-center retrospective study of 82 cases comparing
white, North African, and black patients. Medicine (Baltimo-
re) 2010; 89: 1-17.

9. Maksimowicz-McKinnon K, Clark TM, Hoffman GS. Limita-
tions of therapy and a guarded prognosis in an American co-
hort of Takayasu arteritis patients. Arthritis Rheum 2007; 56:
1000-1009.

pfIzer suMMIt InflaMMatIon

Óbidos, Portugal
1 e 2 de Fevereiro de 2014


