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ABSTRACT

awasaki disease (KD) is an acute vasculitis
mainly affecting infants and young children.
The most significant complication of KD is
the development of coronary artery aneurysms
(CAAs), occurring in approximately 25% of untreated
cases.' KD, through the sequelae of CAA, is the lead-
ing cause of acquired heart disease in children within
developed countries, contributing not only to acute
myocardial infarction (AMI) in the acute phase but

TAKE-HOME MESSAGES

e This case emphasize that AMI in young in-
dividuals can result from thrombosis of giant
CAA from KD that occurred in childhood.

e Continuous monitoring and awareness of late
cardiovascular complications of KD are
important for minimizing its long-term car-
diovascular risks.

Acute myocardial infarction caused by coronary artery aneurysms typically occurs within 1 to 2 years after

Kawasaki disease onset. We report a rare case of sudden death from acute myocardial infarction caused by thrombotic
occlusion in a coronary artery aneurysm in a 41-year-old patient diagnosed Kawasaki disease at age 5 years.

(JACC Case Rep. 2024;29:102503) © 2024 The Authors. Published by Elsevier on behalf of the American College of Cardiology
Foundation. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

also increasing the risk of AMI among young adults.”>
Contrary to the common understanding that AMI
associated with KD predominantly occurs within 2
years of the diagnosis,* we present a rare case of sud-
den death caused AMI in an adult man caused by
thrombotic occlusion of the CAA, more than 3 de-
cades after the diagnosis of KD.

CASE PRESENTATION

A 41-year-old White male (180 cm, 90 kg), diagnosed
with KD at the age of 5 years, presented with a history
of hyperlipidemia, smoking, and intermittent chest
pain that quickly subsided. The episodes of pain had
been ongoing for 1 year. No medications were docu-
mented, and the detailed treatment history for KD
was unclear. The patient experienced chest pain and
dizziness, and during an attempt by his wife to
transport him to the emergency department, he
exhibited rigidity and seizures and experienced a
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ABBREVIATIONS
AND ACRONYMS

AMI = acute myocardial
infarction

CAA = coronary artery
aneurysm

KD = Kawasaki disease

LAD = left anterior descending

and Long-Term Coronary Artery Complications

cardiac arrest. Emergency medical services
administered advanced cardiac life support
while en route to the hospital, though
resuscitation was unsuccessful. At autopsy,
the heart weighed 420 g (predicted normal
heart weight: 371 g [95% CI: 281-489 g]
based on sex and body weight®), with
normal ventricular wall thickness, chamber

dimensions, and valves. The examination of
the epicardial coronary arteries revealed a CAA with
calcification, measuring 20 mm in length and 12 mm
in maximum diameter (Z score: 17.2), located in the
proximal left anterior descending (LAD) artery
(Figure 1). The coronary system exhibited a right
dominance with a total occlusion of the lumen
caused by a thrombus within the CAA in the prox-
imal LAD. Histologic sections showed occlusive
acute fibrin-platelet rich thrombus and underlying
fibrocalcific plaque without a necrotic core
(Figures 2 and 3). The lack of endothelium in the
CAA suggested endothelial dysfunction (Figure 4).
The rest of the coronary tree showed adaptive
intimal thickening except for a single lesion in the
middle LAD consisting of a fibrocalcific plaque.
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Coronary arteritis caused by KD begins approximately
a week after onset as infiltration of inflammatory cells
in the arterial intima and adventitia. Around the 10th
day, the inflammation extends to the entire arterial
wall, including media. The main components of the
arterial wall, that is, the internal elastic lamina and
smooth muscle cells of the media, are damaged by
neutrophils and macrophages, leading to arterial
dilation starting around day 12.° Most CAAs persisting
beyond day 30 show a tendency to shrink, with
regression typically occurring within 2 years of onset.
Despite regression or pseudonormalization of CAAs in
certain patients, there remains a greater risk for car-
diac disease in adulthood.” Giant CAAs generally do
not regress, and if aneurysms persist, the risk of
thrombus formation increases because of turbulent
blood flow and endothelial dysfunction, resulting in
coronary artery thrombotic occlusion,
within the early onset of KD.*

Long-term follow-up studies reveal that even
many years after KD, the risk of AMI in young adults
is significant. Indeed, Daniels et al® reported that 5%

primarily

FIGURE 1 Radiographic Examination of the Coronary Artery Aneurysm
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(A) Faxitron (Hologic, Inc) radiograph of epicardial coronary arteries dissected from the heart demonstrating aneurysmal dilation and calci-
fication of the proximal LAD artery and focal calcification of the middle LAD artery (yellow boxed area). (B) An enlarged view of the yellow
boxed area in A, with yellow lines marking the levels at which histologic sections (Figures 2 and 3) were taken. LAD = left anterior descending;
LCX = left circumflex artery; LM = left main; RCA = right coronary artery.




JACC: CASE REPORTS, VOL. 29, 2024
SEPTEMBER 4, 2024:102503

Sekimoto et al
Kawasaki Disease and Long-Term Coronary Artery Complications

B LM

FIGURE 2 Comparative Histologic Examination and Vessel Diameter of Coronary Arteries
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(A to D) Sections of the coronary arteries are presented at identical magnification. (A) The maximum vessel diameter within the LAD aneurysm
(numbers 2-6) was 12 mm x 10 mm (number 4). The numbers on each section align with those marked by yellow lines in Figure 1B, as well as
the numbers in Figure 3. (B to D) All sections are stained with Movat pentachrome stain. Abbreviations as in Figure 1.

of individuals younger than 40 years old presenting
with AMI had CAAs from KD during childhood. In
addition, computed tomography studies on long-term
follow-up of CAAs show that coronary artery calcifi-
cation becomes detectable approximately 10 years
post-KD.® A recent pathologic study, however,
showed that calcification occurred in 58% of CAAs in
KD patients who died during the follow-up period

between 40 days and 3 years.” Calcification may be
induced by acute phase inflammation, and it is sug-
gested that the induction of calcification continues
for an extended period. For the long-term manage-
ment of persisting giant CAAs, not only is the control
of cardiovascular risk factors important, but medical
therapy with antiplatelet agents or anticoagulants
is highly recommended.”'° Additionally, regular
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FIGURE 3 Histologic Examination of the Proximal LAD Artery

(A) Proximal LAD artery without aneurysm formation. (B) High-power image of the boxed area in A, showing smooth muscle cells enriched
with proteoglycans and collagen. (C) Occlusive acute thrombus and underlying fibrocalcific plaque. (D) Boxed area from C, showing the
underlying plaque rich in smooth muscle cells embedded in a matrix rich in proteoglycans and collagen. (E) Occlusive acute thrombus and
underlying fibrocalcific plaque. (F) Boxed area from E, highlighting the plaque rich in smooth muscle cells within a proteoglycan-collagen-
rich matrix, between acute thrombus and sheet calcification. (G, I) Sheet calcification, organizing thrombus, and overlying acute occlusive
thrombus. (H, J) High-power image from the boxed area in G and |, respectively, showing acute luminal thrombus and underlying healing
plaque rich in proteoglycans, without necrotic core. Sections within the aneurysm show pronounced thinning of the media layer. (K, L) Intima is
composed of smooth muscle cells that are rich in proteoglycans and collagen. (M, N) Section without aneurysm, with a vessel maximum
diameter of 3.5 mm and media preserved. (O, P) Middle LAD artery with approximately 60% narrowing by fibrocalcific plaque. All sections
were stained with Movat pentachrome stain. Ca®>* = calcification; LAD = left anterior descending; Thr = thrombus.

assessments for inducible myocardial ischemia and
imaging evaluations are also considered essential.”'?
Adult cardiologists need to be familiar with KD and its
complications to ensure timely follow-up of patients
as they transition to adulthood.

In summary, individuals can remain at risk for
occlusive acute thrombosis decades after the onset of
KD. Persistent endothelial dysfunction and complex
plaque formation with calcification within CAAs may
be contributing factors.
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FIGURE 4 Immunostaining for Endothelial Marker

Thr = thrombus.

Hematoxylin and eosin-stained sections of the proximal LAD artery (A, B) without CAA and (D, E) with CAA. (C, F) The presence of endo-
thelium on the luminal surface is confirmed by CD34 immunostaining. (C) A high-power image of an adjacent section without CAA shows
normal endothelialized surface (arrows). (F) Conversely, this image reveals the absence of endothelium on the luminal surface with CAA,
highlighting luminal surface in direct contact with acute thrombus. CAA = coronary artery aneurysm; LAD = left anterior descending;

CONCLUSIONS

We report a rare case of sudden death caused by AMI
from thrombotic occlusion within a giant CAA in a
41-year-old man, occurring more than 35 years
after KD.
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