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Kawasaki’s Disease
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In 1997, Bradway and Drezner [1] reported the
case of a 43-year-old man, with a history of
Kawasaki’s disease (KD), surgically treated for
aneurysms of the common femoral and popliteal
arteries; the clinical presentation consisted of
ischemia consequent to thrombosis of the popli-
teal aneurysm; at the age of 17, the patient had
myocardial infarction, and multiple coronary
aneurysms were detected; after 26 years, echo-
cardiography did not show any sign of coronary
aneurysm. This case underscores the problem of
the development of peripheral arterial aneurysms
in post-KD patients, highlighted by the title of
the paper [2] “When Children with Kawasaki
Disease Grow Up...,” published on the American
Journal of Cardiology in 2009.

In 1967, Kawasaki [3] reported 50 cases of an
acute febrile mucocutaneous lymph node syn-
drome in children. Kato et al. [4, 5], after some
years, put into evidence the frequent occurrence
of coronary aneurysms in affected infants and
young children, identifying the underlying patho-
logic mechanism of the disease in a systemic vas-
culitis affecting small- and medium-sized
arteries, with subsequent dilation and aneurysm
formation. The systemic nature of KD vasculitis
was documented through whole body examina-
tion [6, 7]. The cause of KD is unknown: an
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infectious agent, likely entering through the lung,
is suspected on the basis of clinical, epidemio-
logical, and pathological evidences [8]; a genetic
susceptibility is suggested [9].

KD is particularly frequent in Japan, with
more than 10,000 new patients/year [10]; in
2012, an incidence of about 265/100,000 was
registered in infants and children aged 0—4 years
[11]. About 70% of the cases manifest in subjects
aged less than 3 years, with a peak incidence at
1 year [12].

KD rarely affects adults: Dauphin et al. [13]
reported six cases and found about 60 in the
literature.

Diagnosis of KD relies on the clinical obser-
vations of five of the following signs [14]:

* Fever for 5 days or more

¢ Bilateral conjunctival congestion

e Changes in the lips and oral mucosa: redden-
ing of the lips, strawberry tongue, and diffuse
infection of the oral and pharyngeal mucosa

e Polymorphous exanthema

e Initial reddening with dermal induration of
hand palms and foot soles, followed, in conva-
lescence, by membranous desquamation of
the tip of fingers and toes

e Acute, non-purulent, cervical lymphadeno-
megaly
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If dilation or aneurysms of the coronary arter-
ies are observed, the presence of four of the above
signs is considered sufficient for diagnosis.

Based on light and electron (transmission)
microscopy findings, the nature of KD vasculitis
is described through the occurrence of three
linked processes [8]:

1. Self-limiting necrotizing arteritis: This begins
and ends within the first 2 weeks from the
onset of fever; it consists on a neutrophilic
process starting at the endothelial level and
extending toward the adventitia, causing sac-
cular aneurysm which can thrombose or
rupture.

2. Subacute/chronic vasculitis: This can begin as
early as the former but can occur and persist
for months or years; it begins at the adventitial
or periadventitial level and progresses inward,
variably damaging the wall. Arterial dilation
takes place, and according to the severity of
the process, it may regress or persist as fusi-
form dilation or frank aneurysm.

3. Luminal myofibroblastic proliferation, from
medial and adventitial smooth muscle cells:
This may lead to stenosis or thrombosis in the
mild/moderate forms of subacute/chronic
vasculitis.

The history and course of KD changed when a
specific therapy was defined [15, 16] consisting
of aspirin and intravenous gamma globulin
administered within 10 days from the disease
onset; coronary aneurysms developed in 20-25%
of untreated patients [17, 18]; timely treatment
would reduce to 3-5% the occurrence of such
heavy complication [19]. However, it must be
kept in mind that the diagnosis of KD is missed in
several cases [2] and that about 15% of the
patients are not responders to the standard ther-
apy [16]. Coronary artery ectasia has been
observed in more than 50% of treated patients
[20] with complete resolution during the first
year of follow-up.

Imaging studies may show regression of coro-
nary aneurysms, the lumen returning to normal
size [15]; this is attributed to myointimal hyper-
plasia producing thickening of the intima in the

absence of massive thrombus [21]; but not all
aneurysms regress, and their persistence may be
accompanied by the development of stenosis at
the outlet.

Kato et al. [22] performed an extended follow-
up, often inclusive of repeated coronary angiog-
raphy, of 594 KD children; of the coronary
aneurysms detected in 146, almost 50% regressed
within 1-2 years; however, none of the 26 patients
with initially giant (>8 mm) coronary aneurysms
did show any regression, and development of ste-
nosis was observed in 12 of them (46%). Of the
448 patients with initially normal coronary angi-
ography, none developed abnormal cardiac find-
ings. Thirteen children with giant coronary
aneurysms (2.2% of the entire cohort) developed
39 systemic aneurysms, mainly involving axil-
lary and hypogastric arteries.

Infants aged less than 7 months look particu-
larly susceptible to the development of coronary
and mid-artery aneurysms [23]; the 11 cases of
peripheral gangrene collected by Tomita et al.
belong to this age group [24]: 9 patients had giant
coronary aneurysms and 8 had peripheral
aneurysms.

Several reports on non-coronary arterial aneu-
rysms in KD are found in the literature: abdomi-
nal aorta [25, 26]; common iliac artery [27, 28],
hypogastric artery [28, 29], subclavian-axillary
arteries [24, 30-32], brachial artery [33], hepatic
artery [34, 35], and cerebral arteries [36].
Multiple aneurysms concomitant with coronary
aneurysms have been described [37-39]. Lesions
observed in peripheral arteries are similar to
those found in coronary arteries [40], and the
evolution of peripheral aneurysms follows the
same course of that observed for coronary aneu-
rysms. Miyake et al. [41], in an 8-month-old
infant, observed dilation of the terminal aorta on
the 27th day from disease onset, with subsequent
apparently full regression after 18 days.
Regression of peripheral aneurysms is often
observed at a 6—12-month follow-up [42], but not
all aneurysm regress, and they may remain
unchanged for years (like the abdominal aortic
aneurysm followed up for 7 years by Fuyama
et al. [26] in a child affected with KD at the age
of 2 months) or undergo thrombosis [21, 43].
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Hoshino et al. [44] studied retrospectively the
fate of systemic aneurysms in 20 KD patients, all
presenting at least a couple of symmetric periph-
eral aneurysms and 16 having multiple aneu-
rysms, totaling 107 aneurysmatic lesions, mainly
located at the brachial or iliac level; the age at the
onset of KD ranged 1-20 months and the age at
the latest angiographic study ranged 2-26 years;
the mean period of retrospective observation was
18 years. All patients had coronary aneurysms,
mostly (19/20) of giant size. As a result, 51% of
aneurysms regressed, while stenotic lesions
developed in 25%.

For the purpose of the present review, KD is
an intriguing disease, as no popliteal aneurysm is
mentioned in the different reports, but for the
case described by Bradway and Drezner [1], in
which a microscopy study is lacking. The latter,
however, may represent a warning to investigate
the occurrence of childhood KD in young or
young adult patients with popliteal aneurysm and
no (apparent) signs of atherosclerosis. In general,
two questions deserve an answer [45] regarding
persons affected with KD in childhood:

1. Whether long-term cardiovascular sequelae
may be expected after KD

2. If KD arteritis may represent a premise for
accelerated atherosclerosis

According to the Japanese Circulation Society
[46], eventual late cardiovascular symptoms
begin to appear 20 years after the onset of the
disease.

Adverse cardiac events have been the object
of careful investigation. Coronary dysfunction
was detected both in cases of persisting coro-
nary aneurysms [47] and in cases of only tran-
sient coronary dilatation [48]. Yamakawa et al.
[49] observed a paradoxical vasoconstriction in
response to intracoronary acetylcholine long
after KD and suggested a prolonged endothelial
dysfunction; KD may be considered as a harbin-
ger of early onset of coronary disease in adults
[50]. Of 154 cardiovascular deaths in persons
under 35 years, 2 (1.3%) were related to KD in
childhood [51]. Kato et al. [52], reviewing the
registries of 354 hospitals in Japan, found that,

out of 130 adults with coronary aneurysms, 2
presented a definite and 19 a suspected history
of KD. Burns et al. [53] studied retrospectively
74 patients, aged 12-39 years, who presented
cardiac problems, presumed to be late conse-
quences of KD: coronary aneurysms were found
in 93.2% and coronary stenosis in 66.1%. Giant
coronary aneurysms developed during the acute
phase of KD appear linked to a bad long-term
prognosis [54].

The eventual late impact of KD on systemic
arteries is rather undefined, but some clinical
reports should, at least, arise an alert. Wakisaka
et al. [55] described a young adult submitted, at
33 years, to grafting procedure for abdominal
aortic aneurysm; the patient had been submitted
to aortocoronary bypass grafting at 19 years and
was probably affected with KD at 14 years of
age. Studies with PET [56] detected persisting
arteritis long after KD. Late endothelial dysfunc-
tion was observed by some authors [57, 58], not
by others [59]. Long-term (post-inflammatory)
increase of arterial stiffness was noticed [60] also
in cases without apparent coronary lesions during
the acute phase [61].

In conclusion, the long-term sequelae of KD
on peripheral arteries are not yet defined, and
studies on larger numbers of individuals with a
history of childhood KD are needed. These eval-
uations can be complicated by the fact that KD is
still relatively poorly recognized in many coun-
tries so that diagnosis can be missed in several
cases; as well, the frequent apparently benign
course of the disease may obscure the need for a
close and dedicated follow-up.
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