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Abstract

Background: The clinical presentation of atypical Kawa-
saki disease (KD) is variable; thus, an accurate diagno-
sis may be missed. With intravenous immunoglobulin
therapy, the risk of coronary arterial lesions has been
reduced from 20-25% to about 5%. Coronary artery
aneurysms may remain clinically silent, but thrombosis
may result in acute myocardial infarction. We report a
case with complete occlusion of the right coronary
artery (RCA) due to thrombosis of large aneurysms and
severe stenoses after atypical KD.

Methods: A 10-year-old boy was admitted to our terti-
ary medical center after two episodes of ventricular
fibrillation caused by acute myocardial infarction.
Results: Coronary angiography showed aneurysms of
the left coronary artery and a completely occluded
RCA. Transcatheter revascularization was achieved by
a combination of mechanical thrombus fragmentation,
intracoronary thrombolysis, thrombus aspiration, and
balloon angioplasty of two stenosed areas of the RCA,

resulting in complete reperfusion. The child’s past
medical history revealed the diagnosis of untreated
atypical KD 6 months previously.

Conclusions: There are few reports of coronary inter-
ventions after KD in young patients. Coronary artery
abnormalities include persistent aneurysms with the
risk of thrombosis and progressive stenosis. However,
no confirmed treatment guidelines exist for this partic-
ular patient group. Based on the highly variable anat-
omy of the coronary arteries, an individualized therapy
using the full armamentarium of endovascular treat-
ments may be necessary. This case study suggests that
primary percutaneous coronary intervention using a
targeted approach might be safe and effective in the
treatment of acute myocardial infarction after KD.
Copyright © 2016 Science International Corp.
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Introduction

Kawasaki disease (KD) is an acute febrile disease of
unknown origin, characterized by systemic vascular in-
flammation involving small and medium arteries, with
predilection for coronary arteries. Since the first report
in 1967 from Japan [1], KD has become the most com-
mon form of pediatric systemic vasculitis. The clinical
presentation of KD is variable but classically consists of
5 days of fever, accompanied by nonpurulent conjunc-
tivitis, rash on the trunk, erythema of the lips or oral
cavity, erythema of hands or feet, and cervical lymph-
adenopathy. An atypical presentation is difficult to rec-
ognize; it may lead to delayed treatment and is thus
associated with a higher incidence of coronary
aneurysms (CAAs). Immediate treatment with immu-
noglobulins reduces the incidence of coronary artery
aneurysms in children from 25% to only 5% [1].

Nowadays, CAAs following KD are the leading
cause of acquired heart disease in children and young
adults in western countries. Coronary artery abnor-
malities include persistent aneurysms with the risk of
thrombosis and progressive stenosis, with or without
the development of extensive collateral circulation.
CAAs can persist, progress to stenosis, and lead to
acute myocardial infarction [2]. There are few reports
of coronary interventions after KD performed in
young patients [3]; additionally, due to the highly
variable anatomy of the lesions of the coronary arter-
ies after KD, no confirmed standardized treatment
guidelines for this particular patient group exist.

Here we report a case of successful and complete
revascularization of thrombosed giant aneurysms of
the right coronary artery (RCA) including dilatation of
severe stenosis in a patient after atypical KD.

Case Presentation

A 10-year-old male child was transferred to our
hospital with the presumed diagnosis of acute myo-
cardial infarction. He suffered from two episodes of
ventricular fibrillation that were successfully treated
by resuscitation and defibrillation. The electrocardio-
gram (ECG) showed ST-segment elevation in V1 to V4
and was consistent with myocardial ischemia.
The laboratory studies showed an elevated troponin
I (11,232 pg/ml, Ref. 0-26; Figure 1). All other

laboratory parameters were normal, including
inflammatory markers. Transthoracic echocardiogra-
phy showed dilatation of the central coronary arteries

Figure 1. Panel A. Selective coronary angiography of the left and
right coronary arteries. Panel B. The left coronary artery shows
moderate aneurysmatic dilatation of the left anterior descend-
ing artery. The right coronary artery is completely occluded
(both in strict a. p. 0° projection).
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and hypokinesia of the posterior wall.

Subsequent coronary angiography showed a left
coronary artery with formation of a moderate sized
aneurysm, with preserved patency and no intracoro-
nary thrombus formation. The RCA however was
completely occluded (Figure 1A and B). We immedi-
ately attempted to revascularize the presumably
thrombosed RCA. A 0.0018” coronary guide wire
(SV-8, Cordis) was repeatedly advanced into the os-
tium of the RCA and could be advanced several milli-
meters. Thereafter, intracoronary thrombolysis was
started with tissue-plasminogen activator (rT-PA) in-
jections at aliquot doses of 1-2 mg. This led to partial
thrombolysis and improved visualization of the RCA,
showing a large aneurysm filled with thrombotic ma-
terial (Figure 2A and B). Repetitive direct intracoro-
nary thrombolysis in combination with mechanical
thrombus fragmentation using the guide wire and
direct thrombus aspiration over the 6 F coronary
guide catheter finally resulted in complete visualiza-
tion of the RCA (Figure 2C), revealing two large aneu-
rysms in combination with two severe stenoses with
a diameter of less than 1 mm between them. The ste-
noses were dilated with a 3-mm coronary balloon
(Savy, Cordis) at a maximum pressure of 6 atmo-
spheres to improve coronary perfusion (Figure 2D
and E). After a total dose of 20 mg intracoronary rT-PA,
complete reperfusion of the RCA was achieved (Fig-
ure 2F). After complete revascularization, the exact
anatomy of the RCA became evident, showing two
giant aneurysms combined with severe stenosis (Fig-
ure 3). A coronary stent was not used due to the anat-
omy of the RCA, to avoid both malpositioning of the
stent in the aneurysm and the risk of acute secondary
thrombotic occlusion. The patient was transferred to
the PCICU, and a combination therapy of clopidogrel
(75 mg), acetylsalicylic acid (100 mg), and hepariniza-
tion was administered for the subsequent three days.
Control echocardiography on days 2 and 3 confirmed
full recovery of the ventricular function. Troponin |
levels decreased to normal (Figure 4). A scheduled re-
catheterization 3 days later showed complete and full
restoration of coronary perfusion. The ECG normal-
ized, showing normal function of the left ventricle
without dyskinetic areas or apparent scarring. The pa-
tient recovered completely and was discharged with
a combination therapy of acetylsalicylic acid and war-

farin (target INR between 2.0 and 3.0). Planned con-
trol catheter evaluations after 6 and 12 months re-
vealed excellent cardiac function and a patent RCA
without new thrombus formation.

Despite an initial lack of evidence, the child’s past
medical history revealed a possible diagnosis of un-
treated atypical KD 6 months previously. He pre-
sented to another hospital with acute febrile illness
for about 2 weeks, but with no signs of conjunctivitis,
rash, mucosal changes, or lymphadenopathy. After
2 weeks, the fever disappeared and desquamation of
the palms was visible. Echocardiography performed
on days 4 and 10 of the illness was unremarkable. Fol-
low-up echocardiography was advised, but the pa-
tient did not present to a pediatric cardiologist for
follow-up examination.

Discussion

KD is one of the most important causes of acute cor-
onary syndrome in young adults. About 5% of all pa-
tients with KD develop ischemic heart disease during
long-term follow up, which is often associated with
calcified stenosis [4, 5]. Catheter intervention is now
established as a first-line therapeutic strategy for adult
patients with coronary artery disease, and has pro-
vided satisfactory therapeutic results [6]. However, in
adult as well as pediatric patients with KD, limited
experience with catheter interventions has been
reported [4, 7, 8]. Options for coronary revasculariza-
tion in KD generally consist of intravenous coronary
thrombolysis, percutaneous coronary intervention, or
coronary artery bypass grafting [9, 10, 11, 12]. The
guidelines for catheter interventions in KD, published
by the research committee of the Japanese Ministry of
Health, Labor, and Welfare, indicate that patients with
acute myocardial infarction after KD can be candidates
for percutaneous transluminal coronary revasculariza-
tion and intravenous thrombolysis, patients with
stenotic lesions with mild calcification can be candi-
dates for percutaneous transluminal coronary balloon
angioplasty (PCBA), and patients with severe calcifica-
tions can be candidates for rotational ablation [13].

Primary percutaneous coronary interventions in
children presenting with clinical symptoms of acute
myocardial infarction due to the sequelae of KD have
been extremely limited and restricted primarily to
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Figure 2. Panel A. Selective coronary angiography of the right coronary artery. Panel B. Complete occlusion. Panel C. Mechanical
recanalization. Panel D. Local lysis. Panel E. Thrombus aspiration. Panel F. Balloon dilatation of the distal stenosis (all strict lateral
90° projection).
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Figure 3. Selective coronary angiography of the right coronary
artery (RCA) after complete revascularization Panel A. Frontal
view. Panel B. Lateral view. The RCA shows two gigantic aneu-
rysms measuring more than 6 mm in diameter. After dilatation
mild stenosis at the exits of the aneurysms persists.

cases from Japan and other Asian countries. Throm-
bolytic agents such as urokinase and rT-PA have been
used to treat acute myocardial ischemia secondary to

Figure 4. Levels of troponin | after revascularization of the right
coronary artery.

thrombus formation in CAAs of patients with KD
[5, 10, 14]. Improved outcome was reported when the
agents were administered directly into the coronary
arteries [5, 15]. Ariyoshi et al. [4] reported three cases,
in patients aged 20-35 years, in whom primary percu-
taneous coronary interventions in combination with
intracoronary thrombolysis proved to be safe and ef-
fective in acute myocardial infarction. Karia et al. [14]
reported a 29-day-old child with KD who presented
with multiple medium-size CAAs as well as coronary
thromboses, myocardial ischemia, and congestive
heart failure. The infant successfully underwent intra-
coronary infusion of rT-PA. He had a history of KD at
the age of 8 days. Mongiovi et al. [16] reported a
7-year-old boy with acute myocardial infarction in
whom primary recanalization with angioplasty and
complete reperfusion of the occluded artery was
achieved. At 2-year follow up, ventricular function
was still normal. Inaba used pulse infusion of throm-
bolysis (rT-PA) into the thrombus in a 24-year-old man
with complete distal thrombosis of the RCA [15].
Interventional treatment in addition to thromboly-
sis was described in some other studies. Akagi et al.
[3] reported the results of a nationwide review of 55
institutions in Japan: In 57 patients, percutaneous
transluminal angioplasty (PTCA) was performed in 34,
percutaneous transluminal coronary rotational abla-
tion (PTCRA) in 13, directional coronary atherectomy
(DCA) in 4, and stent implantation in 7. The success
rate was 74% for PTCA, 100% for PTCRA, 100% for
DCA, and 86% for stents. Ishii et al. [13] reported a
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case series of 23 stenotic lesions in 22 patients (aged
2 to 24 years) where a total of 21 lesions (91%) could
be treated successfully by PTCA, PTCRA, and stent im-
plantation. In general, localized stenosis of the coro-
nary arteries can be treated by balloon angioplasty,
and in those patients with severe calcification, PTCRA
is the treatment of choice with good short-term
results [16—19]. Drossner et al. [20] reported a 3-year-
old girl with acute myocardial infarction and large left
and RCA aneurysms who had been diagnosed with
KD at 4 months of age. Successful coronary revascu-
larization was performed by balloon angioplasty and
placement of two stents. Dahdah et al. [21] reported
an 11 ¥2-year-old girl in whom successful recanaliza-
tion was achieved using a high-frequency mechani-
cal vibration catheter (Crosser catheter); additional
balloon dilatation was performed and a stent was de-
ployed. Finally, Parsa et al. [7] reported a 35-year-old
man with acute myocardial infarction after a history
of KD at the age of 5 years. The patient underwent
thrombectomy and a stent was deployed. Grade llI
flow was established.

Rarely, covered stents may be needed to cover
large aneurysms prone to intracoronary thrombus
formation. Waki et al. [22] reported satisfactory long-
term outcome for transcatheter polytetrafluoroeth-
ylene-covered stent implantation in a giant CAAs
with a 90% stenosis.

In our case, we used a combination of the treat-
ment modalities outlined above. First, mechanical
thrombus fragmentation was performed, and direct
intracoronary thrombolysis using high doses of rT-PA
supported delineation of the vessel. Thrombus
aspiration thereafter, in combination with additional
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