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Abstract Takayasu’s arteritis (TA) is a chronic inflammation
that frequently involves the aorta and its major branches. The
clinical features of TA vary in different ethnic populations.
The objective of this study is to characterize the clinical
features, angiographic findings, and response to treatment of
patients with TA in Changhai Hospital, Shanghai, China. The
hospital records of 125 patients diagnosed with TA were
retrospectively evaluated. Eighty patients were followed for a
median duration of 36 months. Females (86.4%) were most
frequently affected. The mean age at onset was 26.9 years.
Constitutional symptoms were present in only 38.4% of
patients. The most common clinical finding was pulse deficit.

Histological findings from 12 clinically inactive patients
showed active lesions in 58.3%. Angiographic classification
showed that type I was the most common, followed by type V
and IV. Type I was more common in adult patients than in
pediatric patients. Although immunosuppressive treatment
induced remission in most patients, over 90% of those who
achieved later remission relapsed. Both bypass procedures
and angioplasty showed high rates of initial success, but
restenosis occurred in 34.7% of bypass procedures and 77.3%
of angioplasty procedures. Eight patients died during the
follow-up period with the main cause of death being
congestive heart failure. Constitutional symptoms were not
frequent in our study. Correlation between the clinical
assessment of disease activity and histologic findings is often
poor in TA. Angiographic findings showed that type I was the
most common in our study. Over the longer term, the
outcomes of revascularization were superior to angioplasty.
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Introduction

Takayasu’s arteritis (TA) is a chronic condition, mainly
involving the aorta and its main branches, as well as
coronary and pulmonary arteries. The disease has a
prominent female preponderance and manifests in the
second and third decades of life. TA is now regarded as a
worldwide entity, although a higher incidence exists in
Southeast Asia, South Africa, and Latin America. The
annual incidence of TA was estimated as 2.6 per million in
North America [1] and 1.2 per million in Japan [2].
Depending on the location of the affected vessels and the
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severity of the vascular inflammation, the clinical presen-
tation of TA may range from asymptomatic disease as a
result of diminished pulse to fatal cerebrovascular accident.
Reports from different geographical areas suggested het-
erogeneity in disease expression in various ethnic popula-
tions. The aim of the present study was to evaluate the
clinical, laboratory, and radiological features and outcomes
of TA patients in our hospital. Furthermore, we sought to
compare the clinical and angiographic features between
juvenile and adult patients.

Patients and methods

Patients

Over a 15-year period from 1993 to 2008, hospital records
of 125 patients diagnosed with TA in Changhai Hospital
(a hospital of the Second Military Medical University,
Shanghai, China) were retrospectively evaluated. Most of
the patients were from East China.

Criteria for diagnosis and disease activity

The diagnosis was made according to the classification
criteria of the American College of Rheumatology (ACR)
for TA [3]. Other causes of large-vessel abnormalities
were excluded based on clinical criteria and, where
appropriate, on serologic and imaging studies. These
included inflammatory aortitis (such as tuberculosis,
syphilis, Buerger, Behcet, Cogan, and Kawasaki diseases),
developmental anomalies (such as the Marfan syndrome),
and other aortic abnormalities (such as neurofibromatosis
and radiation fibrosis). Disease activity was judged
according to the National Institutes of Health (NIH)
criteria [4]. Angiographic classification was made accord-
ing to the criteria suggested by Numano’s group [5].
Histological findings of biopsy specimens obtained from
patients during bypass procedures were divided into two
types: (1) active lesions, characterized by perivascular
mononuclear cell infiltrates in the vasa vasorum, and (2)
fibrotic lesions, characterized by perivascular fibrosis and
fibrous thickening of media.

Statistical methods

Statistical data were analyzed using the SPSS version
13.0 software. The comparisons of clinical and angio-
graphic findings between groups were performed using
the Chi-square and Fisher’s exact test. Diagnostic delay
time for studied groups was compared using the
Wilcoxon’s rank sum test. P values less than 0.05 were
considered statistically significant.

Results

Of the 125 patients, 108 were female with a male/female
ratio of 1:6.35. Mean age at onset was 26.9 years
(6–65 years), and 90.4% of patients presented before age
40 years. Thirty-one patients were juveniles (≤18 years)
at onset, with a mean age of 13.7 years (6–18 years).
The male/female ratio was 1:3.4 in juveniles and 1:8.4 in
adults. Median diagnostic delay, defined as median time
elapsed from the onset of symptoms to diagnosis, was
19 months (0.5–160 months) for the entire group. The
median delay time was 20 months in pediatric patients
and 15.5 months in adult patients (P=0.984).

Clinical features

Constitutional symptoms

Constitutional symptoms were present in over one-third of
the patients (Table 1). Of these symptoms, malaise and
fever were most common. Constitutional symptoms were
more common in adult patients compared to pediatric
patients (P=0.037, 95% confidence interval (CI), 1.041–
6.759; Table 1).

Vascular findings

The most frequent clinical manifestation was pulse
deficit on the extremities (Table 1). Pulse deficit was
more common in adult patients than in pediatric patients
(P=0.005, 95% CI 1.385–7.666; Table 1). Hypertension
was present in almost two-thirds of patients, attributing to
renal artery stenosis in 53 patients and to coarctation of
the aorta in eight patients. Vascular bruits were present
most often over the carotid arteries (46.4%) and were less
common in the abdomen (26.4%) and femoral (4.8%)
regions. Intermittent claudication was more common in
the upper limbs (35.2%) compared to the lower limbs
(15.2%). None of the patients with mesenteric artery or
celiac trunk stenosis developed gastrointestinal symptoms.

Cardiac findings

The most common cardiac finding was aortic valvular
regurgitation (20%) which was secondary to aortic root
dilation. Aortic valve replacement was required in one
patient with severe aortic root dilatation. Cardiac enlarge-
ment and ischemic heart disease were found in 31 and 12
patients, respectively. Nine patients presented with symp-
toms of angina pectoris, and myocardial infarction occurred
in one patient. Congestive heart failure, often due to
hypertension and aortic valvular regurgitation, occurred in
13.6% of patients.
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Neurologic findings

Dizziness was the most common neurological symptom
(Table 1). Visual disturbances, such as scotoma, blurring, or
diplopia, were most often bilateral. Typical retinopathy
secondary to hypertension or ischemia was found in 16% of
the patients. Permanent ablepsia attributed to TA was most
often monocular. Cerebrovascular accidents occurred in 20

patients (18 with cerebral infarction, 2 with cerebral
hemorrhage).

Angiographic findings

All patients underwent pan-angiography at the time of
diagnosis. A total of 621 lesions were detected in 125
patients (Table 2). A predominance of stenosis or occlusion

Total Juveniles Adults P
N (%) N (%) N (%)

N 125 31 94

Sex

F 108 24 (77.4) 84 (89.4) 0.128

M 17 7 (22.6) 10 (10.6) 0.128

Constitutional findings 48 (38.4) 7 (22.6) 41 (43.6) 0.037

Fever 22 (17.6) 5 (16.1) 17 (18.1) 0.804

Malaise 32 (25.6) 5 (16.1) 27 (28.7) 0.164

Joint pain 11 (8.8) 2 (6.5) 9 (9.6) 0.730

Night sweat 5 (4.0) 1 (3.2) 4 (4.3) 1.000

Weight loss 3 (2.4) 0 3 (3.2) 0.574

Vascular findings

Pulse deficit 89 (71.2) 16 (51.6) 73 (77.7) 0.005

Claudication 55 (44.0) 13 (41.9) 42 (44.7) 0.789

Vascular bruit 78 (62.4) 16 (51.6) 62 ( 66.0) 0.153

Hypertension 82 (65.6) 23 (74.2) 59 (62.8) 0.245

Asymmetric blood pressure 42 (33.6) 8 (25.8) 34 (36.2) 0.289

Cardiac findings

Dyspnea on exertion 25 (20.0) 7 (22.6) 18 (19.1) 0.679

Palpitation 11 (8.8) 1 (3.2) 10 (10.6) 0.290

Angina 9 (7.2) 0 9 (9.6) 0.111

Left ventricular hypertrophy 29 (23.2) 6 (19.4) 23 (24.5) 0.559

Neurologic findings

Headache 32 (25.6) 11 (35.5) 21 (22.3) 0.146

Dizziness 63 (50.4) 13 (41.9) 50 (53.2) 0.277

Visual disturbance 42 (33.6) 8 (25.8) 34 (36.2) 0.289

Ablepsia 12 (9.6) 3 (9.7) 9 (9.6) 1.000

Syncope 20 (16.0) 3 (9.7) 17 (18.1) 0.398

Retinopathy 20 (16.0) 5 (16.1) 15 (16.0) 1.000

Laboratory findings

Elevated ESR 62 (49.6) 5 (16.1) 57 (60.6) 0.000

Elevated CRP 61/101 20/31 41/94

Anemia 39 (31.2) 6 (19.4) 33 (35.1) 0.101

Angiographic classification

Type I 50 6 (19.4) 44 (46.8) 0.007

Type IIa 6 1 (3.2) 5 (5.3) 1.000

Type IIb 2 2 (6.5) 0 0.060

Type III 3 2 (6.5) 1 (1.1) 0.152

Type IV 26 10 (32.3) 16 (17.0) 0.070

Type V 38 10 (32.3) 28 (29.8) 0.795

Table 1 Main characteristics of
patients and comparisons
between juveniles and adults at
time of diagnosis
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lesions was present in 93.4% of involved arteries; other
lesions were less common (5.5% with dilatation, 1.1% with
aneurysm). Based on the angiographic findings, type I
(40%), type IV (20.8%), and type V (30.4%) were
common, whereas type IIa (4.8%), type IIb (1.6%), and
type III (2.4%) were less common (Table 3). Compared
with pediatric patients, type I was more common in adult
patients (P=0.007, 95% CI 1.378–9.758; Table 1). Among
the nine cases with chest pain, five showed involvement of
coronary arteries. All patients had ostial left main coronary
artery involvement. Pulmonary hypertension was diagnosed
in 14 patients by echocardiography, and ten of these

patients had pulmonary artery involvements confirmed by
angiography (stenosis in four, occlusion in three, and
dilatation in three patients).

Laboratory and histologic findings

The median erythrocyte sedimentation rate (ESR) was
10 mm/h (range 2–123) in pediatric patients and 25 mm/h
(range 1–140) in adult patients. Elevated ESR was more
common in adult patients than in pediatric patients (P=0.000,
95% CI 2.824–22.726). Glomerular filtration rate measured by
emission computed tomography was performed in patients with

Artery Total abnormalities Stenosis Dilatation Aneurysm

Aorta

Aortic root 10 4 6 0

Aortic arch 11 8 3 0

Thoracic aorta 17 15 2 1

Abdominal aorta 55 52 6 2

Innominate 28 28 0 0

Common carotid

Left only 33 33 0 0

Right only 6 6 1 0

Bilateral 41 41 0 0

Subclavian

Left only 42 42 1 0

Right only 4 4 0 0

Bilateral 40 40 1 0

Vertebral

Left only 16 16 0 0

Right only 6 6 0 0

Bilateral 18 17 2 0

Celiac trunk 17 17 1 1

Superior mesenteric 19 18 1 0

Inferior mesenteric 2 2 0 0

Renal

Left only 14 14 1 0

Right only 13 13 1 0

Bilateral 26 26 0 0

Common iliac

Left only 4 4 0 0

Right only 1 0 0 1

Bilateral 9 9 1 1

Common femoral

Left only 2 2 0 0

Right only 4 4 0 0

Bilateral 7 7 0 0

Pulmonary 10 7 3 0

Coronary 5 5 0 0

Table 2 Angiographic findings
in patients with Takayasu’s
arteritis (N=125)
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renal arteries affected. In 48 patients with renal artery
involvement, over two-thirds (67.7%) of them had impaired
function.

Arterial biopsy specimens were obtained from 12
patients with assumed clinically inactive disease. However,
active lesions were observed in seven patients, and fibrotic
lesions were observed in five patients. None of the seven
patients with histologically active disease showed an
elevated ESR.

Treatment and outcomes

Eighty patients were followed for a median duration of
36 months (3–180 months). In this group, 85% were female,
and the median age at onset was 26 years (range 6–62 years).
The demographic characteristics of the follow-up group were
similar to that of the entire group of 125 patients.

Medical therapy

During the disease course, glucocorticoids (GC) were pre-
scribed to 58 patients (72.5%). Sixteen patients required
cytotoxic agents in addition to GC. Of them, a cytotoxic agent
was added in ten patients because of failure to induce remission
with GC alone and in six patients due to the inability to taper
GC dosages once the disease was controlled. These cytotoxic
agents included methotrexate (N=4), azathioprine (N=2),
mycophenolate mofetil (N=2), and cyclophosphamide
(N=8). Remission of any duration was achieved in 57 of 58
patients. One patient continued to have active disease despite
therapy with GC and other immunosuppressive agents.

Fifty-two of the 57 patients (91.2%) who had achieved
remission experienced at least one relapse. Only five of the
16 patients treated with a combination of cytotoxic agents
and GC experienced no relapse.

Percutaneous balloon angioplasty

During the follow-up period, 20 patients received angio-
plasty procedures. Vascular procedures were only per-

formed when disease was judged to be quiescent. Thirteen
of the 20 patients had active disease and received strict
perioperative GC during vascular procedures. Other seven
patients in quiescent phase were only treated with preven-
tive GC. During the disease course, 25 angioplasty
procedures (in 20 patients) were performed, and 22 (ten
with stents) were initially successful. These procedures
included carotid angioplasty (three procedures, two with
stents), renal angioplasty (15 procedures, 6 with stents),
aortic angioplasty (two procedures, none with stents),
subclavian angioplasty (one procedure with stent), and
coronary angioplasty (one procedure with stent). Three
procedures were unsuccessful. In one patient, failure was
due to the inability to place a stent in the vessel. In the other
two patients, the guide wire could not cross the occluded
subclavian artery lesion, and angioplasty was terminated.
Restenosis occurred in 17 (77.3%) of the 22 initially
successful angioplasty procedures with or without stents.
Fourteen of the 17 restenotic sites (82.4%) developed in
less than 1 year.

Vascular reconstruction

The indications for vascular interventions included reno-
vascular hypertension, extremity claudication, cerebrovas-
cular ischemia, and cardiac ischemia. Vascular bypass was
performed in 36 patients (49 procedures in total). Twenty-
three of the 36 patients had active disease and received
perioperative GC during procedures. Other 13 patients in
quiescent phase were treated with preventive GC. Mean
duration of symptoms before operation was 21.4 months
(1–120 months). Two patients died after the procedures.
The cause of death was acute pericardial hemorrhage and
cerebral hemorrhage, respectively. Postoperative complica-
tions occurred in four patients (one patients with infection,
two patients with strokes, one patient had in-hospital
carotid graft occlusion). Synthetic grafts were used for 24
bypass procedures. Autologous vessel grafts (saphenous
vein) were often selected for a bypass of stenotic lesions of
the renal and coronary arteries and were used for 25 bypass

Table 3 Angiographic characteristics of patients with Takayasu’s arteritis in China compared with other geographic areas

Type China Thailand [23] Korea [21] Brazil [24] Colombia [19] India [25] Japan [25] Iran [14]
N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

I 50 (40) 0 39 (36.1) 4 (13.3) 12 (34.3) 7 (6.9) 19 (24.1) 8 (10.3)

IIa 6 (4.8) 0 3 (2.8) 1 (3.3) 4 (11.4) 1 (1.0) 9 (11.4) 12 (15.4)

IIb 2 (1.6) 7 (11.1) 5 (4.6) 0 2 (5.7) 6 (5.9) 8 (10.1) 0

III 3 (2.4) 2 (3.2) 8 (7.4) 1 (3.3) 0 3 (2.9) 0 14 (17.9)

IV 26 (20.8) 12 (19.0) 17 (15.7) 4 (13.3) 7 (20.0) 29 (28.4) 1 (1.3) 14 (17.9)

V 38 (30.4) 42 (66.7) 36 (33.3) 20 (66.7) 10 (28.6) 56 (54.9) 42 (53.2) 30 (38.5)

Total 125 63 108 30 35 102 79 78
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procedures. Restenosis or thrombosis was identified in
34.7% of these procedures. Ten of the 24 synthetic grafts
(41.6%) developed restenosis or thrombosis during the
follow-up. Seven of the 25 (28%) saphenous veins were
followed by anastomotic stenosis.

Morbidity and mortality

Follow-up of 80 patients revealed that congestive heart
failure developed in four patients, aortic regurgitation in
three patients, renal failure in two patients, fundus
hemorrhage in one patient, and cerebral infarction in one
patient. Thirty-two of the 80 (40%) patients had impaired
function of routine daily life owing to vascular claudication,
congestive heart failure, or residual hemiplegia. Eight
patients died during the follow-up period (Table 4).

Discussion

The average age of 26.9 years at onset is consistent with the
previous reports from the USA and other Asian countries
[6–10]. This finding is in contrast to the earlier age reported
in Latin America [11] and the later age in Europe [12]. A
significant proportion (9.6%) of our patients who otherwise
fulfilled the diagnostic criteria was older than 40 years at
disease onset. This finding contradicts the current ACR
classification criteria for TA including an “age at disease
onset of less than 40 years” [3].

The female-to-male ratio among patients with TA varies
from 1.2:1 to 9.4:1 [11, 13–16]. We observed a female/male
ratio of 6.35:1, which is consistent with an Italian study with
the ratio of 7:1 [15]. This finding contradicts the belief that
the female-to-male ratio increases when moving toward the
East [17]. In contrast to adult patients, the female prepon-
derance in pediatric patients (male/female ratio=1:3.4)
seemed less obvious. This may be attributed to the hormonal

level discrepancy between adult and pediatric patients. This
finding is further supported by necrosis and inflammatory
reactions simulating TA and atrophy of muscular layers in
aorta of rabbits treated with estrogens [18].

There is often a delay in diagnosis of TA from the onset
of first symptoms. This delay can be months or even years.
The NIH study suggested that the delay in diagnosis was
longer in juveniles (<20 years), being up to four times that
of adult patients [4]. Vanoli et al. [15] also found that age at
onset of <15 years was associated with a higher probability
of a delay in diagnosis. However, we achieved different
results. Data looking at patients aged less than 18 years did
not show a significantly longer delay in diagnosis. This
discrepancy presumably relates to the difference in disease
incidence, resulting in a difference in awareness.

TA is relatively rare and may have an insidious and
nonspecific presentation. A prompt diagnosis of TA is
difficult, because of the failure to recognize the disease.
Constitutional signs and symptoms indicative of an
inflammatory disease occurred in only 38.4% of our
patients. Similar results have been reported in the USA
[4] and Colombia [19]. This finding failed to support the
notion that the early phase of TA is frequently character-
ized by general symptoms of systemic inflammation.
Although vascular ischemic symptoms, e.g., bruit or
diminished pulses, are common in patients with TA and
should guide the physician to suspect the disease,
ischemic symptoms present at a stage when stenotic or
occlusive lesions have already occurred. In our study, the
incidence of leading diagnostic clues such as constitution-
al symptoms or certain ischemic symptoms was lower in
juvenile compared to adult patients. Our findings were
similar to the findings from the USA [4]. This may explain
the long delay in diagnosis of TA in American and Italian
juvenile patients [4, 15].

Systemic hypertension was more prevalent in our study
compared to studies in Colombia [19], USA [4], and Korea

Table 4 Clinical and angiographic features and cause of death (N=8)

Number Sex Age at onset Delay time (years)a Disease Activity Angiographic type Serious complication Cause of death

1 F 13 10 Active IIb RVH, CHF, VHD CHF

2 F 15 7 Active V RVH, CHF, VHD CHF

3 F 43 11 Active IV RVH, CHF, VHD, CRF CHF

4 F 26 10 Active I RVH, VHD CHF

5 F 22 9 Stable IV RVH CVA

6 M 6 4 Active IV CHF, CVA, RVH CHF

7 M 17 7 Stable IV CHF, VHD, CRF, RVH CRF

8 F 21 35 Active V IHD, CVA AMI

a Delay time from diagnosis to death

RVH renovascular hypertension, CHF chronic heart failure, VHD valvular heart disease, CRF chronic renal failure, CVA cerebrovascular accident,
IHD ischemic heart disease, AMI acute myocardial infarction
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[10]. Hypertension is frequently unrecognized and un-
treated. Since both subclavian and axillary arteries are
often involved, hypertension cannot be adequately mon-
itored using conventional blood pressure cuffs. Clinicians
should take the blood pressure in extremity without
arteries affected as results on the basis of angiography.
Central blood pressure determination is not feasible in
daily clinical practice and should always be obtained in
patients with extremity peripheral vessel stenosis. Hyper-
tension was most often associated with renal artery
stenosis. In hypertensive patients without the evidence
of renal artery stenosis, the marked narrowing of aorta,
abnormal vascular compliance, dysfunction baroreceptors,
and long-term prednisone may have also contributed to
hypertension [4, 14]. Surgical correction of renal artery
stenosis has, for the most part, focused on the use of
bypass grafts and is usually an effective means of
decreasing or eliminating hypertension.

Assessment of disease activity is crucial to improve
treatment outcomes in TA. However, the current laboratory
parameters from patients with TA lack specificity and
sensitivity. In our study, biopsy data demonstrated active
inflammation in 58.3% of patients thought to be in clinical
remission. None of these patients had an elevated ESR.
ESR was therefore an unreliable surrogate marker for
assessing the disease activity in TA. In contrast, some
studies have found ESR to be a reliable and useful marker
to determine the status of disease activity [20, 21]. Acute-
phase reactants are not sufficient to rely on as a definite
measure of quiescent disease. However, elevated acute-
phase reactants should encourage further evaluation to
identify additional evidence of disease activity.

Most of the patients with TA had extensive disease of the
aorta and its branches, and the predominant anatomic lesion
was stenosis or occlusion (93.4%). This finding was similar
to the angiographic features reported in other countries [6,
8, 21, 22]. However, the involvement of arteries revealed
variations in different countries. Table 3 compares arterial
involvement of cases from China with those from other
countries. In our study, type I was the most frequent,
suggesting that the patients have relatively favorable
vascular lesions. This is because type I represents a focal
vascular lesion confined to the branches of the aortic arch.
A similar pattern of vascular involvement was also
observed in Korea and Colombia. In contrast, type V
which is a generalized type with combined features of the
other types was the most frequent in Thailand, Brazil, India,
and Japan and has been less commonly observed in our
study. Type IV which involves only the abdominal aorta
and/or the renal arteries was less common in Japan,
whereas type IV prevails in Thai, Indian, Colombian,
Iranian and our patients. The variations in patterns of
vascular involvement in different areas indicate that ethnic

factors may play an important role in pathogenesis of TA.
Compared with pediatric patients, the involvement of aortic
arch branches (type I) was more common in adults and may
explain the lower incidence of vascular ischemic symptoms
such as diminished pulse, claudication, or bruit in pediatric
patients. The reason for the angiographic difference
between pediatric and adult patients is unknown. It may
have implications for future study in the field of age-related
genes in the etiopathogenesis and distribution of vascular
lesions in TA.

Coronary involvement is detected in approximately 10%
to 30% of TA cases [26]. In our study, we performed
coronary angiography in nine patients with chest pain. Of
these patients, five had coronary arteries involvement. All
of the patients had ostial left main coronary artery
involvement, which was also a prevalent feature in other
studies [27, 28]. This finding was supposed to be secondary
to the inflammation of intima and the contraction of the
fibrotic media and adventitia from the ascending aorta.
Pulmonary arteritis is a feature unique to TA and is not
found in other forms of aortitis. An abnormal pulmonary
angiography is present in as high as 30–74% of patients
[29, 30]. It is likely that failure to routinely perform
pulmonary angiography has resulted in an underestimation
of its frequency in present patients.

GC constitutes the first line of treatment for active TA
and is an effective palliative agent for most patients. In this
study, a total of 48 of 58 patients treated with GC alone
achieved disease remission. In other series, the successful
response to GC ranged from 20% to 100% [4, 11, 31, 32].
Although remission was achieved in most patients, GC-
resistant patients and relapses during GC tapering were also
common in our study. Therefore, cytotoxic agents were
added to GC in 16 patients with the aim to further control
disease activity. The addition of cytotoxic agents often
allowed for further reduction in the GC dose and was partly
effective in corticoid-resistant cases. However, relapses
remained common despite the use of adjunctive immuno-
suppressive therapies. Additionally, medical treatments did
not reverse established vascular lesions in this study.
Therefore, for patients with TA, disease control may be a
more realistic therapeutic goal than eradication.

Stenotic or occlusive lesions are usually not reversible
by medical treatment. If these lesions are hemodynamically
significant, angioplasty or revascularization may be re-
quired. Initial studies that examined the outcomes of
percutaneous balloon angioplasty (PTA) in TA seemed
promising. Tyagi et al. [33] reported an initial success rate
of 89% for PTA in the treatment of 45 TA patients. The
patency rate was 79% at a mean follow-up of 43 months.
Similar findings were also reported by Sharma and
colleagues [34]. However, our results revealed a less
optimistic view of PTA in TA. In our study, 25 angioplasty
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procedures were performed with an initial success rate of
88% (22/25). Restenosis occurred in 77.3% (17/22) of the
procedures that were initially successful. These findings are
supported by longitudinal data from two American series
[4, 6]. Such results could be explained by the nature of
vessel lesions in TA, which are usually long, fibrotic, and
nearly or completely occluded. Thus, they may be less
amenable to successful dilation. In addition, the trauma of
dilatation could also lead to enhanced myointimal prolifer-
ation. The relationship between the outcomes of PTA and
angiotype was not significant. Outcomes of arterial bypass
procedures in TA have demonstrated better sustained
patency compared to PTA procedures. In our study, 49
bypass procedures were performed in 36 patients. Overall,
34.7% of these procedures were followed by restenosis or
thrombosis, which may or may not have been hemody-
namically significant. On average, 20% to 35% of
restenosis or occlusion was reported in other series on
long-term follow-up [6, 35, 36]. Fields et al. [37] reported
that patients with active disease requiring operations were
more likely to develop thrombosis or restenosis. It is
therefore recommended that surgical interventions be
performed when disease is judged to be quiescent. Our
finding that 58.3% of arterial biopsy specimens from the
patients with assumed clinically quiescent disease showed
active vasculitis underscores the poor correlation between
clinical assessment and disease activity. This histologic
evidence of covert active inflammation confirms the
argument for perioperative immunosuppressive therapy for
patients with TA.

In summary, constitutional symptoms were not common
in our study. Generally, clinical presentations were similar
in both pediatric and adult patients. Involvement of aortic
arch branches was more common in adult patients
compared to pediatric patients. The ESR was not a reliable
surrogate marker of disease activity. Repeated and, at times,
prolonged courses of immunosuppressive therapy are often
required due to the relapsing nature of TA. Although
ischemic symptoms significantly palliated after angioplasty
or bypass of stenotic vessels, restenosis was common.

Disclosures None
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