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OUTCOMES AND EFFECTIVENESS OF PERCUTANEOUS INTERVENTION IN PATIENTS WITH TAKAYASU’S

ARTERITIS
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Aim. Takayasu’s arteritis (TA) is a chronic inflammatory disease that affects
predominantly the aorta. Percutaneous intervention (Pl) may be use the TA. In this
manuscript, we studied the outcomes (in-hospital and 6 months later) and
effectiveness of Pl in patients with TA.

Material and methods. The study was performed on 24 consecutive patients
(39.3+11.8 (20-61) years; 4 men and 20 women) with TA who were treated with PI,
surgical or medical therapy. Nine patients (7 females, 2 male) underwent PI. Pl was
performed after the erythrocyte sedimentation rate had been normalized in patients
with TA.

Results. Although 9 patients received PI with stent for subclavian, carotid, renal and
coronary artery, 1 patient received Pl with only balloon for brachial artery. One
percutaneous transluminal angioplasty and 10 stentings were performed. There was
not any complication during interventional procedure. The patients were followed for
6 months. After 6 month, the arteries treated were patent and showed no
proliferative lesions in Doppler ultrasound at 8 patients. At a woman patient, left
subclavian artery restenosis was determined in Doppler ultrasound and confirmed
by angiography. During angiography the stenotic lesion has been successfully
treated with balloon angioplasty.

Conclusions. Takayasu’s patients with active systemic disease must receive
immunosuppressive therapy before PI. Pl was performed after the active period
such as during normal erythrocyte sedimentation rate. In these circumstances, Plin
patient with TA may be safely and much less traumatic. Also, recurrence of stenosis
in patient with TA has been treated successfully by reintervention without significant
complications.
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PE3YJIbTATbl U 3PDEKTUBHOCTb YPECKOXXHOIO BMELLATEJIbCTBA Y 5OJIbHbIX C CUHAPOMOM

TAKASICY

Mustafa Yildiz, Ahmet Cagri Aykan, Suleyman Karakoyun, Banu Sahin Yildiz, Nazire Aladag Baskurt, Alparslan Sahin, Tayyar Gokdeniz,

Hakan Hasdemir, Mehmet Soy

Lienb. CuHapom Takascy (CT) — aTo XpoHuyeckoe BocnanuTtensHoe 3abonesaHue,
nopaxaloLlee nNpPeMMyLLLECTBEHHO aopTy. YpeckoxHble BMewatenscTaa (4B) Bos-
MOXHO m1cnonb3osatb Npu TM. B 1ol paboTe, Mbl U3y4nnu pe3ynsraThl (B CTALLMO-
Hape v 6 mecsiLeB no3aHee) n addekTmBHOCTb 4B y naupeHTos ¢ CT.

Matepuan n metoppbl. ViccneposaHne npoBoann Ha 24 naupentax (39.3+11.8
(20-61) neT; 4 myxumH 1 20 xeHwwH) ¢ CT, koTopbiM 6110 NpoBeaeHo YB, xmpyp-
rM4eCcKOe NN MeAVKaMeHTO3HOE neveHune. [1eBATb NaLMEHTOB (7 XEHLLVH, 2 MyX-
4nH) npownn YB. YB 6bino npoBeneHo nauveHtam ¢ CT mocne Hopmanuaauum
CO3.

Pesynbrathbl. X019y 9 naumeHToB 4B NpoBeaeHo NyTem CTEHTUPOBAHMS NOAKIO-
YMYHOW, COHHOW, MOYEYHON 1 KOPOHapHOW apTepum, 1 naumeHT nonyyan 4B Tonbko
yepes GanNOHHYI0 aHrMONNACTYIKY Ha NieYeBoit apTepun. Beero Gbino BbINONHEHO
0flHa YPecKoXHas TpaHCMOMVHanbHas aHrmonnactvka v 10 CTeHTMpOBaHWA.
He 6bIno 0TMEYEHO HI OAHOTO OCNOXHEHWSI BO BPEMSI UHTEPBEHLIWOHHOM npoLie-
nypbl. MauneHTsbl Habnopanucs B TedeHne 6 Mecaues noce npedbiBaHNs B CTaLM-
oHape. Mocne 6 MecsiLEB NeyeHHble apTepu Bbi COXPaHHbI M He NPOSIBASIN

Introduction

Takayasu’s arteritis (TA) is a chronic inflammatory
discase that affects the large vessels, predominantly the
aorta and its main branches and the pulmonary arteries,
and it leads to vessel wall thickening, fibrosis, stenosis, and
thrombus formation. The symptoms of this disease reflect
the patient’s high blood pressure and end organ ischemia
including coronary, cerebral, and extremity ischemia. The

HUKaknx NponndepaTMBHbLIX MOPaXEHW A NPy AONNAEPOBCKOM UCCNEA0BaHWN Yy 8
nauMeHToB. Y OfHOV NauMeHTKM yNbTpa3BykoBOM gonnneporpadveii 6o onpeae-
JIeH PeCTEeHO3 NIeBOI NOAKIOYMYHON apTepun, YTO ObIN0 NOATBEPX/AEHO aHrnorpa-
dueir. Bo Bpemsi npoBefeHns aHrvorpaduy CTeHo3upyloLee nopaxeHue 6bino
YCMELLHO BbINIEYEHO C MOMOLLbIO GaniIOHHOM aHromNacTUKu.

3aknioyenue. MauyeHtsl ¢ CT 1 akTUBHLIM CUCTEMHbLIM 3a00/1EBAHNEM A0MXHbI
nosyyaTb MIMMYHOCYMPECCUBHYIO Tepanuio nepeq, YB. YB Gbino npoeefeHo nocne
aKTUBHOrO nNepvopa, npy HopmansHon COJ. Mpm 3THx ycnosmax 4B y nauneHTos
¢ CT moxeT 6biTb 6e30NacHO 1 ropasno MeHee TpasmaTuyHo. Kpome Toro, peum-
BBl Y NaumeHToB ¢ CT BO3MOXHO YCMELLHO Ne4UTb C MOMOLLBIO MOBTOPHbIX BME-
LIaTenbCTB 6€3 CYLLECTBEHHBIX OCIOXHEHWI.

Poccuiickuii kapauonornydeckuii xypHan 2014, 1 (105), Aurn.: 11-14

KnioueBble cnoBa: aptepunt Takascy, YpECKOXHOE BMELLATENLCTBO, XUPYpPruu,
BOCManeHue.

mortality rate of TA is between 0 and 30% at five years, and
the cause of death can be with congestive heart failure,
coronary artery disease, cerebrovascular disease and renal
failure [1, 2]. Therefore, an appropriate medical and inva-
sive therapy is required for patients suffering from progres-
sive disecase. Some studies have revealed excellent results of
percutaneous intervention for treating patients with TA [3,
4]. In this manuscript, we studied the outcomes (in hospi-
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tal and six month later) and effectiveness of percutancous
intervention in patients with TA.

Material and methods

Patient population. From April 2005 to January 2010,
a study was performed on 24 consecutive patients [39.3+11.8
(20—61) years; 4 men and 20 women| with TA who were
treated with percutaneous intervention, surgical or medical
therapy. Although lesions greater than 40% were included in
this study, lesions greater than 70% reduction in vessel
cross-sectional area of the vessel were treated by percutane-
ous intervention. Nine patients (7 females, 2 male) under-
went percutaneous intervention. The patients had admitted
to hospital complaining of headache, weakness and upper
extremity claudication, also two patient had Class II angina
pectoris. TA was diagnosed according to the American Col-
lege of Rheumatology Criteria for the Classification of TA
[5]. Patients with active systemic disease, as manifested by
symptoms such as fever, musculoskeletal pains, or increased
erythrocyte sedimentation rate received immunosuppressive
therapy including steroids and/or methotrexate, azathioprin
and cycloposphamide before percutaneous intervention. The
doses of immunosuppressive drugs were adjusted according to
each patient’s erythrocyte sedimentation rate and clinical

status. Percutaneous interventions were performed after the
erythrocyte sedimentation rate had been normalized
(<15 mm/h) in these patients.

Interventional Procedure. Informed and written consent
was obtained from all patients before the procedure. All
patients were administered loading doses of acetylsalicylic
acid 300 mg and clopidogrel 600 mg before percutaneous
intervention. On admission anticoagulation was performed
with unfractionated heparin 5000 IU iv bolus followed by
24000 IU over 24 hours. During percutaneous intervention
5000—7500 IU iv bolus is given followed by 1000 IU an hour
later, then additional heparin to achieve an activated clotting
time of 250—350 seconds. After the procedure, acetylsalicylic
acid (100mg/once daily) was prescribed indefinitely. Clopi-
dogrel was prescribed continuously for 1 year. All procedures
were performed with the patients under local anaesthesia with
sedatives. The electrocardiogram, arterial oxygen saturation,
and blood pressure parameters were closely monitored. Using
standard catheterization techniques, a 6F to 8 F guiding cath-
eter was introduced into the proximal portion of the stenotic
artery. Patients with a significant stenosis (those with an esti-
mated greater than 70% reduction in vessel cross-sectional
area) of the vessel were treated by angioplasty or stenting.
Following angioplasty or stenting, selective angiography was

Table 1

Affected vessels, treatment options and procedure site

Age, Sex Hypertension Affected vessels Treatment Procedure site
50, F + LSCA Medical -

32,M + LSCA, LRA, RRA, LVA Stent LRA

20, F - LSCA Medical -

38, F - RSCA Medical -

49, F + CABGX3 (LAD, D1, RCA), LSCA, RVA Stent LSCA, RCA
&1, [F i Op LSCA, LCCA, LRA Stent LSCA

39, F - Op LSCA, RCCA Stent LSCA
61,F - Op LSCA, RCCA, RVA Medical -

43, F - LSCA, RCCA, LCCA, RAA Stent LSCA

32, M - CABGX2 (LAD, RCA), RRA, RCCA Medical -

49, F - RAA, RBA, LBA Medical -

32, M + RSCA, RRA, LVA Stent RSCA, RRA
26, F - Op LSCA, LCCA Stent LCCA
51,F - LSCA, RSCA Stent RSCA

38, F - RSCA Op RSCA

41, F - RSCA, RCCA Op RCCA

20, F - RBA, LBA, LSCA PTA LBA

35, F - RSCA, RAA Medical -

30, F - RCCA, LCCA Medical -

47, F - RCCA, LCCA, RSCA, RVA Medical -

42, F - LCCA, LSCA, LVA Medical -

61, F - RSCA Medical -

30, F - LCCA, LSCA Medical -

24, M - LCCA, RCCA, LSCA, RSCA Medical -

Abbreviations: LSCA — left subclavian artery, LRA — left renal artery, RRA — right renal artery, LVA — left vertebral artery, RSCA — right subclavian artery, CABG — coronary
artery bypass grafting, PTA — percutaneous transluminal angioplasty, LAD — left anterior descending artery, D1 — diagonal artery 1, Cx — circumflex artery, RCA — right
coronary artery, RVA — right vertebral artery, Op — operation, CA — celiac artery, RCCA — right common carotid artery, LCCA — left common carotid artery, RAA — right

axiller artery, RBA — right brachial artery, LBA — left brachial artery.
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performed to determine the degree of dilation and whether
dissection had occurred and to evaluate the intracranial cir-
culation for signs of distal embolization.

Definitions and Follow-up. An intervention was considered
technically successful if the residual stenosis was <30%. Six
month later success of the percutaneous intervention was
documented by Doppler ultrasound. In this technique, reste-
nosis was defined by the presence of symptom recurrence and
>50% restenosis.

Statistical analysis. Statistics were obtained using the
ready-to-use programme of SPSS version 8.0. All the values
such as age, period of the disease, erythrocyte sedimentation
rate and stent size were expressed as mean = standard devia-
tion.

Results

The affected vessels, treatment options and percuta-
neous intervention site are summarized in Table 1. The
mean period of the disease was 5.4+4.1 (1—13) years. The
pre-treatment erythrocyte sedimentation rate was
54.91+25.10 mm/h. Percutaneous intervention was per-
formed after the erythrocyte sedimentation rate had been
normalized (9.80%£2.10 mm/h) in these patients. While
five patients had hypertension, none of the patients had
diabetes mellitus and hyperlipidemia. Two patients
treated before coronary artery bypass surgery and had a
left internal mammarian artery (LIMA) bypass graft.
While 2 patient undergone surgical revascularization, 12
patients received medical treatment. Although 9 patients
received percutaneous intervention with stent, 1 patient
received percutancous intervention with only balloon.
One percutaneous transluminal angioplasty (4X30 mm)
and 10 stentings were performed [Mean size: 7.70£1.82
(3.0-9.0) mm X 31.00%=14.17 (12.0—58.0) mm]. Percu-
taneous coronary intervention (right coronary artery
stenting) and left subclavian artery stenting were per-
formed 1 patient. 3.0X12 mm bare metal stent was used
for proximal lesion of right coronary artery. Left renal
artery stenting was performed 1 patient, subclavian artery
(3 left, 1 right) stenting was performed 4 patients, and left
common carotid artery stenting was performed 1 patient.
Stent for right renal artery and right subclavian artery
were performed 1 patients. Percutaneous transluminal
angioplasty for left brachial artery was performed 1
patient. There were not any complication during inter-
ventional procedure. The patients were followed for 6
months. After 6 month, the arteries including subvlavian,
brachial, carotid and renal treated were patent and
showed no proliferative lesions in Doppler ultrasound at
8 patients. Also, transthoracic echocardiography and
treadmill test (for 1 patient) were normal 6 months after
the procedure. At a woman patient, left subclavian artery
restenosis was determined in Doppler ultrasound and
confirmed by angiography. During angiography the sten-
otic lesion has been successfully treated with balloon
angioplasty.

Discussion

TA can be defined as a chronic inflammatory arteritis
that attacks the aorta and its main branches [1, 2]. Man-
agement strategies for TA include medical treatment with
steroids or immunosuppressive agents such as methotrex-
ate, azathioprin and cycloposphamide and revasculariza-
tion procedures such as surgical revascularization and/or
percutaneous intervention [6—10]. During the active phase
of the disease, the activity can be measured by the symp-
toms, an increase in the erythrocyte sedimentation rate, C
reactive protein, interleukin-6, computerized tomography,
magnetic resonance imaging, and fluorodeoxyglucose
positron emission imaging [11—13], corticosteroids have
been shown to improve systemic inflammatory symptoms
within a few days or week. Immunosuppressive drugs such
as methotrexate, azathioprin or cyclophosphamide have
been used when steroids could not induce remission. In
the chronic stage of this disease, the aim of treatment is
revascularization of the affected organ, either by surgery or
percutaneous intervention [8—10, 14]. Surgical treatment
has been used to bypass the stenosed segment. This proce-
dure may be complex and difficult, because it requires an
intrathoracic approach, and is often complicated by graft
occlusion and anastomotic site aneurysm. The stenotic
lesions such as subclavian, carotid, brachial and renal in
TA have been successfully treated with percutaneous inter-
vention that has proved safe and with a good cost-benefit
ratio, thus being an alternative for surgical revasculariza-
tion [9, 10, 14]. Stent may achieve larger arterial lumen
diameters, and may also eradicate or remarkably decrease
gradients across stenotic lesions. Although recurrence of
stenosis in patient with TA has been observed in 44.4%
during angioplasty, 17.6% has been observed during angi-
oplasty with stenting [15]. Also, the stents may not yield
long-term arterial lumen patency in patients with TA as
compared to atherosclerotic lesions [16]. However, recur-
rence of stenosis in patient with TA has been treated suc-
cessfully by reintervention without significant complica-
tions, as in our woman patient [15]. Compared to athero-
sclerotic lesions, the lesions in patients with TA are very
rigid due to their extensively diffuse, fibrotic, eccentric and
calcified nature [17, 18]. To successful stenting in patients
with TA, the rigid vessels can be dilated carefully with ade-
quately high pressure. Since higher balloon inflation pres-
sure causes chest pain, intimae dissection, bradycardia,
and hypotension, close monitoring is required during
procedure [19].

In this study, we were successfully performed percuta-
neous intervention in the subclavian, brachial, renal,
carotid and coronary arteries. Narrowing of the brachioce-
phalic arteries is a common manifestation of peripheral
vascular disease such as TA [20]. Of all the brachiocephalic
artery origins, the left subclavian artery is usually the most
severely affected. Percutaneous intervention such as angi-
oplasty and/or stenting is still the most common method
for percutaneous revascularization of subclavian and bra-
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chial artery stenosis, especially short lesions. Fritz Angle et
al [20] showed that percutancous angioplasty/stenting of
subclavian artery stenosis can be done with a very high
technical success rate, as in our study. In this study, two
patients treated before coronary artery bypass surgery and
had a LIMA bypass graft. One of these patients had signif-
icant stenosis of the proximal left subclavian artery and
right coronary artery and treated with stent. Use of the
LIMA is associated with the best long-term patency of
coronary artery bypass surgeries. However, significant ste-
nosis of the proximal left subclavian artery can compro-
mise flow to the LIMA. In patients with LIMA-coronary
artery bypass, the development of left subclavian artery
stenosis may cause angina, as in our patient, or myocardial
infarction. Treatment options include percutaneous inter-
ventions or surgical revascularization. Surgery involves a
carotid-to-distal subclavian bypass graft, or a subclavi-
an-carotid transposition. The morbidity and mortality
rates related to these surgical options are raised markedly
by the presence of severe coronary artery disease. For this
reason, we used percutaneous intervention in this patient.

Carotid artery stenting is a good technique that repre-
sents a therapeutic alternative to carotid endarterectomy
for patients with significant carotid stenosis, as in our
patient. Procedures in the carotid arteries were performed
with a distal embolic protection device, as in our patient,
with the purpose of reducing the risk of stroke during stent
implantation. Compared to endarterectomy stenting is
much less invasive and traumatic procedure. Also, it is
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