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a  b  s  t  r  a  c  t

Coronary  artery  involvement  is the  most  important  complication  of Kawasaki  disease.  Coronary  artery
bypass  surgery  has been  performed  for ischemic  heart  disease  caused  by  Kawasaki  disease,  however,
long-term  coronary  graft  patency  is not  satisfactory.  Therefore,  percutaneous  coronary  intervention  (PCI)
has  its role  in  Kawasaki  disease-related  coronary  artery  disease.  The  incidence  of  new  aneurysm  is lower
following  stent  implantation  than  balloon  dilatation  alone,  even  if a higher  balloon  pressure  is applied.
However,  there  are  few  reports  about  the efficacy  of drug-eluting  stent  implantation  for  Kawasaki  dis-
oronary aneurysm
ercutaneous coronary intervention
otarolimus-eluting stent

ease  with coronary  artery  disease.  Here,  we describe  a case  of  new  coronary  aneurysm  formation  and
malapposition  after  zotarolimus-eluting  stent  implantation  in  Kawasaki  disease.
<Learning objective:  New  aneurysm  formation  after  balloon  angioplasty  for coronary  artery  lesions  in
Kawasaki  disease  is  a relatively  well-known  phenomenon,  however  there  have  been  no  reports  about  the
influence  of  drug-eluting  stents  for coronary  artery  disease  with  Kawasaki  disease.  This  report  is  useful
when  we  consider  strategies  of  revascularization  for  coronary  artery  disease  with  Kawasaki  disease.>

 Jap
© 2013
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A 40-year-old male was  admitted to our hospital with contin-
ous precordial pain. His coronary risk factors included smoking
nd dyslipidemia. Electrocardiography showed acute anterosep-
al myocardial infarction, and urgent coronary angiography was
erformed. The culprit lesion was observed in the mid  portion
f the left anterior descending artery (LAD), which was  treated
y bare-metal stent (BMS) implantation. Coronary angiography at
he time of the intervention and 320-detector computed tomogra-
hy coronary angiography (CTCA) revealed chronic total occlusion
CTO) of the right coronary artery (RCA) and a coronary aneurysm
ith calcification considered to be associated with Kawasaki dis-

ase in the proximal portion of the RCA (Fig. 1a and b). Adenosine
tress myocardial perfusion cardiac magnetic resonance imaging
howed ischemia in the inferior wall. For this lesion, coronary

ngioplasty was performed. Two overlapping zotarolimus-eluting
tents (ZES, proximal, 3.5 mm × 24 mm;  distal, 2.5 mm × 24 mm)
ere implanted from the ostium to the mid  portion of the RCA using
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the reverse controlled antegrade and retrograde subintimal track-
ing technique (Fig. 1c). Intravascular ultrasonography (IVUS) after
stenting showed good stent expansion and apposition (Fig. 1d). It
was not necessary to use a rotational ablation. CTCA performed
6 months after coronary angioplasty revealed positive remodel-
ing of the coronary artery around the distal ZES (Fig. 2a, b and d).
Coronary angiography showed no restenosis in the BMS implanted
in the LAD, but restenosis in the ZES implanted in the RCA and
new coronary aneurysm formation around the distal ZES (Fig. 2c),
which was  consistent with CTCA findings. IVUS revealed good stent
expansion with a little neointimal proliferation, coronary aneurysm
formation, and late acquired stent malapposition (Fig. 2e). Optical
coherence tomography (OCT) performed at the same time revealed
similar findings (Fig. 2f). After coronary angiography, the restenosis
site was treated by balloon dilatation. For the coronary aneurysm,
to prevent stent thrombosis, oral administration of cilostazol was
added to aspirin and clopidogrel that had been orally administered,
and the course was  carefully observed.
Discussion

The patient had a past history highly suggestive of Kawasaki dis-
ease, such as persistent fever, rash, and cervical lymphadenopathy

vier Ltd. All rights reserved.
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ig. 1. (a and b) 320-Detector computed tomography coronary angiography and c
oronary  aneurysm with calcification. (c) Coronary angiography after zotarolimus
ines). (d) Intravascular ultrasound at site of arrow in (c) indicating stent distal edge

n childhood. In addition to this past history, we  predicted that
e had suffered from Kawasaki disease because of coronary
neurysm with calcification. Indications of PCI for Kawasaki disease
atients have not been established, and the long-term prognosis

n Kawasaki disease patients after PCI remains unclear. Balloon
ngioplasty is only useful for stenotic lesions with mild calcifi-
ation or the absence of calcification within 6 years of disease
nset [1]. However, new aneurysm formation after balloon angio-
lasty for coronary artery lesions in Kawasaki disease is a relatively
ell-known phenomenon [2,3]. The development of new coronary

neurysms that can become a risk for thrombosis is a significant
linical concern. The mechanism responsible for this complica-
ion is unclear, however, intimal and/or medial dissection due to
igh pressure balloon inflation could play a role [3]. BMS  implan-
ation can reduce the incidence of restenosis and new aneurysm
ormation after coronary intervention compared with balloon
ngioplasty alone [4]. In this case, we recommended stent implan-
ation to him, because he had only 1 vessel disease after urgent
CI to LAD lesion, and venous graft to the RCA cannot be expected
o have long-term patency. We  selected a drug-eluting stent (DES)
hat can reduce the incidence of restenosis after implantation for
TO lesions compared with BMS  [5]. There are few reports about
he efficacy of DES implantation for Kawasaki disease with coro-
ary artery disease. A case of coronary aneurysm formation after
irolimus-eluting stent implantation as first generation DES in
awasaki disease has been reported [6]. ZES used in this case have a

iocompatible polymer imitating the red cell membrane, and have
xcellent long-term safety compared with first generation DES [7].
here have been no reports of new coronary aneurysm formation
r malapposition after ZES implantation in Kawasaki disease. The
ry angiography showed chronic total occlusion of the right coronary artery and a
g stents implantation (proximal, 3.5 mm × 24 mm;  distal, 2.5 mm  × 24 mm,  white
ed good expansion and apposition of the stent.

cause of this complication after stent implantation is still unclear.
The mechanism of repair after vascular injury associated with inter-
ventional procedures may  differ between Kawasaki disease and
other atherosclerotic coronary disease, or hypersensitivity reac-
tions to zotarolimus, its coating polymers, or metals may  readily
occur in Kawasaki disease [6]. In this case, two  different vascular
reactions occurred in the same stent: stent restenosis and coro-
nary aneurysm formation. It is difficult to describe this mechanism,
however, we  think that coronary artery specificity of Kawasaki
disease and inflammatory reaction after stent implantation and
interventional procedures can cause both neointimal proliferation
and coronary artery positive remodeling.

In this patient, new coronary aneurysm formation and malap-
position after ZES implantation were diagnosed using four imaging
techniques (CTCA, coronary angiography, IVUS, and OCT). New
coronary aneurysm formation and late stent malapposition after
stent implantation are a risk for stent thrombosis [8], and there is a
report of stent thrombosis after DES implantation in Kawasaki dis-
ease [9]. Therefore, we  should consider carefully the use of DES for
coronary lesions in Kawasaki disease. Based on this case and pre-
vious reports [3,4], we recommend strategies for revascularization
for coronary artery disease with Kawasaki disease as follows: (1) if
patients have multivessel coronary artery disease or chronic total
occlusion of LAD, coronary bypass surgery is recommended; (2)
if not, BMS  implantation is recommended; (3) for severe calcified
coronary lesion, rotational ablation and post balloon dilatation by

low pressure are recommended; (4) DES implantation may  be one
of the choices for restenotic lesions after initial PCI. Additional cases
are necessary for the evaluation of revascularization for coronary
lesions with Kawasaki disease.
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Fig. 2. (a and b) Computed tomography coronary angiography 6 months after coronary angioplasty revealed positive remodeling of the coronary artery around the distal
zotarolimus-eluting stents (ZES). (c) Follow-up coronary angiography revealed restenosis in the ZES implanted in the right coronary artery (arrow) and marked coronary
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neurysm formation around the distal ZES (arrow head). (d) Multi-planar recon
alapposition (arrow heads). (e and f) Intravascular ultrasound and optical coheren
alapposition (*).

onclusion

We  report a case of new coronary aneurysm formation and
alapposition after ZES implantation in Kawasaki disease. We  con-

ider that our report contributes to concepts and future directions
f coronary revascularization for Kawasaki disease.

onflict of interest

Authors  declare no conflict of interest.

eferences

1] Ino T, Akimoto K, Ohkubo M,  Nishimoto K, Yabuta K, Takaya J, Yamaguchi H.
Application of percutaneous transluminal coronary angioplasty to coronary arte-
rial stenosis in Kawasaki disease. Circulation 1996;93:1709–15.

2] Ishii M,  Ueno T, Ikeda H, Iemura M,  Sugimura T, Furui J, Sugahara Y, Muta H, Akagi
T, Nomura Y, Homma  T, Yokoi H, Nobuyoshi M,  Matsuishi T, Kato H. Sequen-

tial  follow-up results of catheter intervention for coronary artery lesions after
Kawasaki disease: quantitative coronary artery angiography and intravascular
ultrasound imaging study. Circulation 2002;105:3004–10.

3]  Akagi T. Catheter interventions for Kawasaki disease: current concepts and
future directions. Korean Circ J 2011;41:53–7.

[

ion cross sectional image at site of arrow in (b) showed the late acquired stent
ography at the site of the arrow head in (c) showed marked vessel remodeling and

4] Ishii M,  Ueno T, Akagi T, Baba K, Harada K, Hamaoka K, Kato H, Tsuda E,
Uemura S, Saji T, Ogawa S, Echigo S, Yamaguchi T, Kato H, Research Com-
mittee  of Ministry of Health Labour and Welfare – Study of treatment and
long-term  management in Kawasaki disease. Guidelines for catheter inter-
vention in coronary artery lesion in Kawasaki disease. Pediatr Int 2001;43:
558–62.

5]  Mehran R, Claessen BE, Godino C, Dangas GD, Obunai K, Kanwal S, Carlino M,  Hen-
riques JP, Di Mario C, Kim YH, Park SJ, Stone GW,  Leon MB,  Moses JW,  Colombo
A,  Multinational Chronic Total Occlusion Registry. Long-term outcome of per-
cutaneous coronary intervention for chronic total occlusions. JACC Cardiovasc
Interv  2011;4:952–61.

6] Li SS, Cheng BC, Lee SH. Images in cardiovascular medicine. Giant coronary
aneurysm formation after sirolimus-eluting stent implantation in Kawasaki dis-
ease. Circulation 2005;112:e105–7.

7] Miyazawa A, Ako J, Hongo Y, Hur SH, Tsujino I, Courtney BK, Hassan AH,  Kandzari
DE, Honda Y, Fitzgerald PJ. Comparison of vascular response to zotarolimus-
eluting  stent versus sirolimus-eluting stent: intravascular ultrasound results
from ENDEAVOR III. Am Heart J 2008;155:108–13.

8]  Hassan AK, Bergheanu SC, Stijnen T, van der Hoeven BL, Snoep JD, Plevier JW,
Schalij MJ,  Wouter Jukema J. Late stent malapposition risk is higher after drug-
eluting stent compared with bare-metal stent implantation and associates with
late stent thrombosis. Eur Heart J 2010;31:1172–80.
9]  Yokouchi Y, Oharaseki T, Ihara F, Naoe S, Sugawara S, Takahashi K. Repeated
stent thrombosis after DES implantation and localized hypersensitivity to
a stent implanted in the distal portion of a coronary aneurysm thought
to  be a sequela of Kawasaki disease: autopsy report. Pathol Int 2010;60:
112–8.

http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0005
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0010
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0015
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0020
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0025
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0030
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0035
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0040
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045
http://refhub.elsevier.com/S1878-5409(13)00094-7/sbref0045

	New coronary aneurysm formation and malapposition after zotarolimus-eluting stent implantation in Kawasaki disease
	Case report
	Discussion
	Conclusion
	Conflict of interest
	References


