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Sequelae of Kawasaki Disease in Adolescents and ‘You'lyxrg Adults

JANE C. BURNS, MD, HIROKO SHIKE, MD, PuD, JOHN B. GORDON, MD, FACC,*
ALKA MALHOTRA, BS, MELISSA SCHOENWETTER, TOMISAKU KAWASAKI, MDY

‘ La JoIIa and San Diego; California and T'llryo lapar-

Kawasaki disease is an acute vascnli&is of unknown etiology
that predominanily affects children <5 years of age. Structural
damage to the coronary arteries after the acute, self-limited iliness
is desected oy cchocardiography in ~25% of untreated patients.
"The long-term effects of the acute coronary arteritis are unkihown.
To define the spectram of clinical disease in young adults that can
be attributed to Kawasaki disease in childhood, we performed a
rctrospective survey of cases reported in the English and Japanese
published data of adult coronary artery disease attributed to
antecedent Kawasaki disease. The mean age at presentation with
cardiac sequelde was 24.7 + 8.4 years (range. 12 to 39) for the 74
patients identified with presumed late sequelae of Kawasaki
disease. Symptoms at the time of presentation with cardiac
sequelae included chest pain/myocardial infarction (60.8%), ar-
rhythmia (10.8%) and sudden death (16.2%). These symptoms
were precipitated by exercise in 82% of patients. One-third of the

patients in whom a chest. radiograpk was taken Imd ring mlclﬁ-
‘cation. Angiographic findings included coronary artery ancurysm
(93.2%) and coronary artery occlusion (66.1%). Extensive devel-
opment of-collateral vessels was reported in 44.1% of patients.
Autopsy findings included coronary artery aneurysms (100%) and
coronary artery occlusion (72.2%). The acute vasculitis of Ka-
wasaki disease can result in coronary vrtery damage and rheologlc
changes predisposing to thrombus formation or progressive ath-
erosclerotic changes that may remain clinically siient for many

Years. Coronary artery anesrysms and calcification on chest

radiography were unusual features in this gronp of patients. A
history of antecedent Kawasaki disease should be scught in all
young adults who present with acute myocardial infarction or
sudden death,

(] Am Coll Cardiol 1996;28:253-7)

Damage to the coronary arteries as a sequela of Kawasaki
discase was first recognized by Kato et al. in 1975 (1).
Angiographic and echocardiographic studies have documented
coronary artery aneurysms in.~25% of untreated patients
(2,3). Studies'of the natural history of these lesions suggest that
they may remodel as a result of myointimal proliferation, or
they may persist 2and develop stenosis of the vessel lumen at the
outlet of the ancurysm (3). Postmortem studies have demon-
strated that the inflammatory insult to the endothelium and
coronary artery wall creates a focus for subsequent accelerated
atherosclerosis (4). Treatment with high doses of intravenous
gamma globulin and aspirin during the first 10 days of fever
reduces the prevalence of coronary artery abnoimalities de-
tected by echocardiography (2). Unfortunately, many cases of
Kawasaki disease are misdiagnoscd as other. childhood ill-
nesses associated with rash and fever, and appropriate therapy
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is not administered. Coronary artery lesions may develop in
these children and remain silent until aduithood (Fig, 1).

To characterize the late cardiac sequelae of this vasculitis,
we reviewed the clinical, -angiographic and pathologic data
from reports of young adults presenting with coronary artery
disease attributed to antecedent’ Kawasaki disease. We re-.
stricted our search to cases reported after 1967 in the Japanese
published data and after 1974 in the English reports. These

‘dates correspond to the first reports by Dr. Kawasaki in

Japanese and English, respectively (5.6). To.focus on'the 'ste
sequelae of Kawasaki disease aad to avoid confusion with
other forms of adult coronary artery discase, only patients aged
12'to 40 years at the time of presentation with cardiae sequelae
were included.

Review of the Data ‘
We identified a total of 74 patients: 40 from the English.
reports. (7-40) and 34 from the Japanese data (41-73). The
demographic data for both groups-are presented in Table 1.

. There were' 57 males (77%): The male preponderance is

consistent with the reported male/ffemale ‘ratio’ of 1.5:1 for
childien with the acute Kawasaki disease (74) The mean age

“at presentation with cardiac sequelac was 24.7 * 8.4 years

(range 12 to 39). Of the 62 patients for whom ethmcﬂy wis

" specified, 53 (85.55) were of Asian extraction.

~ The symptoms and clinical findings at the-time of presen-
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Figure 1. A d3-year old white man who was a conditioned athlete
presented with abrupt onset of synptoms of myocardial infarction
after 30 min of strenuous cycling. An angiogram of the left coronary
artery showed aneurysmal dilation of the. left main, left antenor
descending and left circuraflex arteries. A thrombus occluded the left
anterior descending artery (arrowhead). The distal segments were
normal, with a smooth vessel lumen and no evidence of atherosclero-
sis. The patient had no risk factors for cardiovascular disease. The
patient’s mother reported a history of a “scarlet fever-like illness™ at
age 5 years (1958) associated with prolonged fever (>1 week), high
fevers, nonpruritic rash and photophobia.

tation.with cardiac sequelae are summarized in Table 2. More
than haif of the patients presented with chest pain due to
myocardial infarction. Ten patients (13.59%) presented with
symptoms related to decreased cardiac output or arrhythmia.
Six patients (8.1%) were asymptomatic and were identified
during investigation of an abnormal screening clectrocardio-
gram or chest radiograph. Twelve patients (16.2%) died v 1d-
“denly; their cardiovascular disease was discovered at autopsy.

A description of the patients’ activity at the time of syrip-
tom onset was specificd for 39 patients. A high percentage
(829) were engaged in vigorous exervise.

A chest radiograph was abnormal in 21 (3.6%) of 33
patients. A striking radiographic finding of ring calcification
represeniing calcium deposition in the walls of the coronary
artery aneurysms was noted in ~36% of patients. The majority
of paticnts had abnormalities of the electrocardiogram, echo-

Table 1. Demograpaic Features of 74 Pitients

Age at presentation with cardiac swquelise {yr) 247 = 84
Range 12-39

Male gender 577740

Ethnicity identificd h2(83877)
Japanese SR}
Korcan 11600
Chinesw Tla')
Asraii (un\gxuludl 1(16%)
Black 46450}
White RELS

[t presented are medn value o SO of number (4 of patients,
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Table 2. Svmptoms and Clinical Findings
No. (%) of
Patients
Symptoms at Presentation (n = 74)
Chest pain/myocardial infarction 45 (60.8%)
Arthythmia 8(108%)
) ‘Fatigue/dyspnca 27%)
*'Sudden death 12(162%)
Abdominal pain 1(1.3%)
\No symptoms/asnormal ECG or CXR 6(8.1%)
. Event associated with exercise 32(82%)
Clinical findings: CXR abnormal 21/33 (63.6%)*
Cardiomegaly 8(24.2%)
Ring calcification 12(36.4%)
ECG abnormal 47/53 (88.7%)*
Exercisc tost abnormal 9/17 (52.9%)*

*Number of patients with abnormality/number of patieats studied. CXR =
chest radiograph; ECG = electrocardiogram,

cardiogram anc exercise test, suggesting decreased coronary
artery blood flow.

The angiographic findings in surviving patients are summa-
rized in Table 3. Aneurysms of the coronary artery were
present in more than 90% of patients. Aneurysms were located
in all three major segments of the left coronary artery. The
right coronary artery was frequently involved (62%). Complete
occlusion of a coronary artery segment was observed in 39
(66.1%) of 59 patients. Prominent collateral vessels were
specifically described in approximately one-half of the patients.

The medical and surgical interventions in surviving patients
are described in Table 4. More than 50% of the patients were
treated with bypass surgery. All grafts remained patent, al-
though the range of patient follow-up varied between 0.4 and
9 years. Fifteen paticnts were ticated conservatively with either
medication or observation. Two of these patients died—one
while awaiting bypass surgery and one 6 months after initiation
ot medical therapy.

Table 3. Angiographic Findings

No. (%) of
Paticnts
{n = 59)

55 (93.2%)

Coronary ancurysms
Location of ancurysm

IMCA 21150 (42%)"
LAD 1950 (38%)*
LCx 14/50 (28¢7)*
RCA 31750 (6267)*
Occiusion of coronary artery 39 (66.1%)
Loeation of occlusion
LAD M58
LOx S(118%)
RCA : M(6l5% )
Prominent collaterat vessels 6 (34.1%

*Numhet of paticnts with-finding number of paticnits with location specified.
LAD = feft antenor descending coronary aneny: LOx = ket circumilex coronary
attery LMCA = left mam corontary antery: RCA = nght oronan artery.
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Table 4 Medical and Surgical Interventions in Surviving Patients
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Table 6. Cardiovascular Risk Factors

No, (7) of No. (%) of
Paticuts Patients
; Intervention (n =44 ] (n=45)
Angioplasty 5(1.4%) No risk factors identified 2{48.9%)°
‘Surgical intervention Diabetes H(22%)
Coronary artery bypass surgery 26(59.1%) Hypertension " 4(89%)
. Hiac bypass surgery 1(23%) Hypercholestcmlemla . 2(44%)
i Hepatic artery aneurysm resection 1(23%) Family history of heart discase - 2(44%)
Medical intervention Tobacco use 6(13.3%)
:dne;:‘?z;grrlz:x:::nt . g:ﬁ%‘;:/;) *Number of patients with data available. ‘
No intervention 3(68%)

*Digitalis, diuretic drugs or calcium channel blocking agents, alone or in
combination.

Eighteen patients died with cardiovascular complications
attributed to antecedent Kawasaki disease (Table 5). Thirteen
(72.2%) of the 18 patients died during strenuous physical
exercise. Aneurysms of at least one coronary artery were noted
during the postmortem examination in all 18 patients. Calcifi-
cation of the aneurysms was reported in 12 patients. In 10
(555%) of 18 patients, the distal coronary arteries were
specifically described -and no atherosclerotlc changes were
found.

Cardiovascular risk factors for the study group were tabu-
‘lated (Table 6). For the 45 patients in whom risk factors were
specifically mentioned, one-half had no cardiovascular risk
factor other than antecedent Kawasaki disease. These data
suggest that the inflammatory insult during Kawasaki disease is
sufficient to cause clinically significant coronary artery disease
in adulthood in the absence of other risk factors.

Data were collected describing the childhood illness pre-
sumed to be Kawasaki disease. In 44 patients, the year of
presentation of the childhood illness could be determined.
Cases apparently occurred as far back as the 1950s. predating
Dr. Kawasaki’s first report by over a decade. A description of

Table 5. Autopsy Findings in Patients Who Died of Cardiovascular
Complications After Presumed Kawasaki Discase

No. (%) of  No. (%) of

Pts With Pts With

Aneurysm  Obstruction  Total No. (%)
{n = 18) (n=13) of Pts

Vessel discased

LMCA 106(55.60) . . 3(23.19)

LAD H6LI%) b (d40.1%)

LCx ‘ J(%)  2(154%)

RCA BR2%) | R(6157)

LCA D) 2(15.4%) ;
Cakiification of ancurysms IR (6675
Absence of atherosclerosis in 18 (55,57
- -nonancurysmal scgments :

Evidence of previous nfarction T1T@LIF),

*Number of patients (Pts) with ﬁndmg,numher of paticats with Finding

specified. Olhcr ahhmnllm as.in Table 3.

the antecedent illness presumed to be Kawasaki disease was
provided for 39 patients (52.7%). Twenty-five patients had
fever longer than S days, 15 (38.5%) of 39 patients met 4 of the
5 clinical criteria and 7 (17.9%) of 39 patients met 3 of the 5
criteria. No antecedent illness could be recalled by 18 (24.3%)
of the 74 patients.

The diagnosis of Kawasaki discase was established during
childhood in 11 patients. None were thought to have suffered
coronary artery damage as a Tesult of Kawasaki disease and
therefore were not monitored for late comiplications of their
disease. In one patient, the echocardiograms taken at the time
of acute illness (age 3 years) were described as normal. This
patient suffered a myocardial infarction 9 years later.

Discussion

We reviewed the records of 74 patients reported in the
English and Japanese reports who presented with cardiovas-
cular discase attributed to Kawasaki disease in childhood. The
coronary artery abnormalitie:. in these patients included coro-
nary artery aneurysms with calcification, stenosis, obstruction
and ‘extensive collateral vessels. The spectrum of clinical
complications included -myocardial infarction, arrhythmia,
heart failure and sudden death. The case report of a 42-year
old male with focal anearysmal dilation of the left coronary
artery and acute myocardial infarction illustrates several of the
common features in this group of patients. First, the patient
had no risk factors for coronary artery disease, and angiogra-
phy demonstrated isolated: left coronaty artery dilation with
smooth arterial walls and no evidence: of atherosclerosis.
Myocardial infarction occurred during strenuous exercise in
this patient and in 82% of the reviewed cases. Although
conclusive documentation of antecedent Kawasaki disease was
lacking, a prolonged illness with fever and rash at age 5 years
(9 years before Dr. Kawasaki’s ﬁrst publmnon) was reponed
by the mother.

The possnble contribution of antecedem Kawasaki dlseasc
10 the genesis of cardiovascular disease in acults was investi-

- gated by Kato et al. in Japan (75). A survey of 354 hospitals

identificd 130 adult patients with coronary artery aneurysms;

21 patients had a definite (2 cases) or suspected history (19
cases) of Kawasaki disease in.childhood. The investigators,
suspecied that many of the remaining 109 paticnts might have
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had antecedent Kawasaki disease, but information regarding
childhood illness was not available. Because Kawasaki disease
 primarily affects children <5 years of age, patients are usually
unable, as adults, to recall ‘details of their childhood illness.
‘Many.cascs of Kawasaki diseasc are misdiagnosed during the
. acutte: illness because the disease shares many features with
“other childhood illnesses, such as scarlet fever and measles.
The workers stressed the importance of parental interviews to
.obtaia a history of antecedent Kawasaki disease. -

Patients with aneurysms caused by Kawasaki discase had a
strikingly high prevalence of left main coronary artery disease
(42%), as:compared with patlents with’ atherosclerotic coro-
nary aneurysms reported in the National Heart, Lung, and
Blood Institute Coronary Artery Surgery Study (CASS) (4%)
(76). The right coronary artery was a frequent site of aneu-
rvsms in both groups (Kawasaki discase 62%; CASS 69%).
Another unusual feature of the patients with antecedent
Kawasaki disease was ring calciication on the chest radio-
graph, whica was noted in 36.4% of patients in whom a chest
radiograph was obtaired.

The majority of patients underwent coronary artery bypass
graft surgery as treatinent for their obstructive coronary artery
disease. These young, otherwise healthy patients may be
particularly suitable candidates for bypass surgery because
their aneurysms are usually localized to the proximal vessel
segments and the distal segments are free of disease.

In summary, Kawasaki disease in childhood can cause
permanent coronary artery damage that may remain clinically
silent until adulthood. A history of a Kawasaki-like illness in
childhood should be sought for patients presenting with coro-
nary artery aneurysms in the absence of generalized athero-
sclerotic disease, ‘

References

- Kato H, Koike S, Yamamoto M, Tto Y, Yano E. Coronary aneurysms in
infants and young children with acute febrile MCLNS. J PeJiatr 1975:86:
892-8.

. Newburger JW, Takahashi M, Burns JC, et al. The treatment of Kawasaki

syndrome with intravenous gammn globulin. N Engf J Med 1986;315:341-7.

Kato H, Ichinose E, Yoshioka F, et al. Fate of coronary aneurysms in

to - o

w

Kawasaki disease: serial coronary angiography and long-term follow-up ‘

study. Am J Cardiol 1982;49:1758-66.
4. Sasaguri Y, Kato H. Regression of a.curysms in Kawasaki syndrome: a
patholegic study. } Pediatr 1982;100:225-31.
. Kawasaki 1. Acute febril MCLNS- clinical observations of 50 cases [in
Japanese]. Jpn J Allerg 1967;16:178-222.
Kawasaki T, Kosaki F, Okawa S, et al. A new infantile acute febrile
mucocutancous ymph node syndrome (MCINS) prevaiting in Japan. Pedi-
atrics 1974:34:271-6,
Kitamura 8, Kawashima Y. Mivamoto K. et al. Multiple coronary antery
ancurysms fesulting in myocardial infarction in a young man. J Thovac
Cardiovasc Surg 1975,70:290-7.
Kegel 3M, Dorsey T1. Rowen M. Taylor WF. Cardiac death in mucocuta-
nacous lymphi node syadrome. Am J Cardiol 1977:40:282-6,
Kitamara §, Kawashima Y, Kawachi K ot al. Left ventricular function in
paticnts with coronary artentis duc 10 acute febrile mucocutancous fymph
node o related di Am J Cardiol 1977.40:156- 64,
. Letac B, Cazor JL. < ribier <. Sibille C. Towssaint C. Large multiple coronary
artery uncuryun in adult paticnis: a report on three patients and 3 rmn- of
the IRerature. Am Heart J mrwma-m

PP

=~ e

x

i

1

1.

o

JACC Vol. 28,'No. 1
July 1996:253-7

Lipson MH, Ament ME, Fonkalsrud EW. Ruptured hepatic artery ancurysm
and coronary artery aneurysms with myocardial infarction in a 14-year-old
boy: new manifestations of muc lymph node ynd J Pediatr
1981,98:933-6.

Flugelman MY, Hasin Y, Bassan MM, ‘Leor R, Gotsman MS. At:ute

_ myocardial infarction 14 years after an acute episode of Kawasaki’s disease.

S

20.

_—

2.

4.

21.

Am ] Cardiol 1983;52:427-8.

. Kitamura S, Kawachi K, Harima R, Sakakibara T, leose H, Kawashxma Y.

Surgery for coronary heart discase due to mucocutaneous lymph node
syndrome (Kawasaki disease). Am J Cardiol 1983;51:444-8.

Oliverira DBG, Foale RA, Bensaid J. Coronary artery aneurysm and
Kawasaki discase in an adult. Br Heart J 1984;51:91-3.

. Ohyagi A, Hirose K, Tsujimoto S, Doyama K, Watanabe Y, Nakax T.

Kawasaki disease complicated by acute myocardtal !nfarcuon 9 years after
onset. Am Heart J 1985;110:670-2.

. Pounder KJ. Coronary astery aneurysms pres.: .mng as sudden death 14years

after Kawasaki disease in infancy. Arch Pathol Lab Med 1985;109:874-6.

. Kohr RM. Progressive asymptomatic coronary artery discase as a late fatal

sequela of Kawasaki disease. J Pediatr 1986;108:256-9.

Quam JP, Edwards WD, Bambara JF, Luzier TL. Sudden death in an
adolescent four years after recovery from mucocutancous lymph nede
syndrome (Kawasaki disease). J Forensic Sci 1986;31:1135-41.

Doi YL, Hamashige N, Odawara H, Duzume O, Chikamori T. Ozawa T.
Ring calcification of coronary artery ancurysms in an adolescent. Chest
1987,92:1118-20.

Brecker SID, Gray HH, Oldershaw PJ. Coronary artery aneurysms and
myocardial infarction: adult: sequelae of Kawasuki disease? Br Heart J
1988;59:509-12.

McCowen C, Henderson DC. Sudden death in incomplete Kawasaki's
disease. Arch Dis Child 1988,63:1254-6.

Sakai Y, Takayanagi K, Inoue T, et al. Coronary artery aneurysms and
congestive heart failure—possible long-term course of Kawasaki disease in
an adult—a case report. Angiol J Vasc Dis 1988;39:625-30.

Murai T, Kuroda N, Shinozuda T, Kurihara K, Yanagida J. Coronary
aneurysms in a young adult: report of a case suspected of Kawasaki dlsease
Med Sci Law 1989;29:59-63.

Shultz TC, Coronary artery aneurysms in a young adult. Am J Forensic Med
Pathol 1989;10:63-6.

25. Brevard SB, Smith VC. Presumed Kawasaki disease resulting in multiple

cmonary artery aneurysms in an adult Ann Thorac Surg 1990;50:291-3.
, Nishiy S, Nakanishi S, et al. Coronary artery disease and

internal mammary artery aneurysms in a young woman: possible sequelae of

2

2

—

[
e

-
=

3.

~

=

31

Kawasaki discase. Am Heart J 1990;120:213-7.
Screen DG Gcbhardt VA. Angina pectoris in a young man secondary to’
ildhood mucoc lymph node syndrome. Can J Car-

diol 1990;6:402— X

Selke KG, Vemulapatli P, Brodarick S.\. vt al. Giant coronary artery
aneurysm: detection: with echocardiography. computed tomography, and
magnetic resonance imaging. Am Heart J 1991;121:1544 -7,

Wreford FS, Conradi SE, Cohle SD., Lie JT, Dana SE, Puri S. Sudden death
caused by coronary artery aneurysms: a late complication of Kawasaki
disease. J Forensic Sci 1991:36:51-9.

Madrid AH, Marin-Huerta E, Serrano CM, et al. Aborted sudden death in
the chronic phase of Kawasaki disease. Am Heart J 1991;121:1547-9.
Burke AP, Farb A. Virmani R, Goodin J, Smialek JE. Sports-related and
non-sports-related sudden cardiac death in young adults. Am Heart )
1991;121:568-75.

. Subramaniam S, Boo K. Sudden death in a young adult due to coronary

irtery ancurysm.secondary to suspected Kawasaki disease. Malays J Pathol
1992.14:49-51.

. Morita H, Kinoshita 1, Fukita H, Fukumoto H. Nishimoto T. Ttoh M. Acute

myocardial infarction in a young adult as possible sequela of Kawasaki
disease: Jpn Circ J 1992:56:681-6.

Ishiwata S, Katsuo F, Ni.\hlvamn‘\ Nakanishi S. Watanahe Y, Scki A, Adult
coronary- aftery dmease wcomhr\ 1o Kawasaki decase in childhood, Am J
Cardiod 1992:60:642- 4. ’
Stewart JT, Jamicson A, Denne L. Sipv.m L, Rickards AF. Adult coronary
artery disease seanndary to childhood Kawasaki discase. Lancet 1992340
1482 ;
Shaukat N. Adal S. Mehews A, Froemont A, Kechan D. Myocardial’
m'm‘lm in a young adult du; w Kawasaks drecase. A cae report and |




JACC Vol. 28, No. 1
July 1996:253-7

38,
0.

41.

by

=~

review of the late cardiological sequelae of Kawasaki disease. lm J Cardiol
1993;39:222-6.

Smith BA, Grider DJ. Sudden death in a young adult: sequelae of childhood
Kawasaki disezse. Am J Emerg Med 1993;11:381-3.

Kristensen IB; Kristensen BO. Sudden: death caused by thrombosed coro-
nary artery aneurysm. Int J Legal Med-1994;106:277-80

Albat B, Missov E, Leciercq F, Grolleau R, Thevenet A. Adult coronary
aneurysms related to'Kawasaki disease. J Cardiovasc Surg 1994;35:57-60,
Pongratz G, Gansser R, Bachmann K, Singer H, Worth H. Myocardlal
infarction in an' adult resulting from: coronary aneurysms previously docu-

mented in childhood after an acute episode of Kawasaki's disease. Eur Heart

1 1994;15:1002-4.
Fujita S, Murakami E, Takekoslu J, et'al. A patient with acute myocardxal
infarction and coronary ane

" - [in Japanese). Jpn Circ J 1981;45 Supp! 11:380.

4

43.

45.

47.

49.

50.

=

51.

—_

5

~

53,

5

~

b

Koyama Y Takeuchi Y, Inoue K. et al. Acute: myocardnal infarction caused
by K ki disease [in J ]. Jpn Circ J 1982;46 Suppl 11:290.

Kanae K, Hara M, Sanada T, et al. Recurrent angina pectoris and severe
coronary stenosis of unknown origin [in Japanese]. Jpn Circ J 1982;46 Supp!
n:291.

. Matsumura K, Ogawa H, Ozaki M, et al. Autopsy case report: aneurysm in

the main left coronary artery resulting in an acute infarction {in Japanese).
Jpn Circ J 1982;46 Suppl 11:474.

Ota S, Oimatsu H, Yamamoto R, et al. Diffuse severe coronary ancurysms
associated with suspected Kawasaki disease: a case report [in Japanese]. Jpn
Circ J 1982;46 Suppl 11:514.

. Ohashi H, Yamaguchi M, Tachibana H, et al. A giant abdominal ancurysm
- caused by Kawasaki disease: a case report {in Japanese]. Jpn Circ J 1983:47

Supp! 1:108.

Kurobe K, Shimada T, Ishihara T, et al. Aneurysms in an adult with a history
of Kawasaki disease [in Japanese]. Jpn Circ J 1983;47 Suppt 1:108.

Teihou N, Tsuchii Y, Kitazumi T, et al. A high school s¢nior with abnormal
ECG anterior infarction: case report of suspected Kawasaki disease [in
Japanese]. Jpn Circ J 1983;47 Supp! F:142.

Oi T. Acute myocardial infarction in a patient with a history of Kawasaki
discase [in Japanese]. Jpn ‘Jirc J 1984;48 Suppl 1:104-5. )
Motomurd H, Mizutani N, Nishiyama Y, et al. Case feport: ancurysm
suspected to be a sequelae of MCLS [in Japanese]. Jpn Circ J 1985:43 Suppl
LB )

Maeda T, Hiasa H, Ishida Y, et al. Case report: myocardial ixfarction and
suspected history of Kawasaki disease (in Japanese). Jpu Circ J 1985:49
Suppl 1:176.

. Sekiguchi H, Toraya §, Tanno T, et al. Myocardial infarction in a young

patient suspected to have had Kawasaki disease in childhood [in Japanesc).
Aomori Prefecture Med J 1986;31:50-5.

Kuroda Y, Asahina S. Sudden death while climbing a mountain: case report
of suspected Kawasaki discase {in Japanese]. Fukushima M=d J 1986;36:155-
61.

Hirato S, Ota K, Nagasawa T. et al. Acute myocardial infarction: a case
report fin Japanese]. Jpn Circ J 1986;50 Suppl 1:85.

Kondou T, Tanba Y. Matsui Y, et al. Case report of an adult patient with a
coronary artery aneurysm [in Japanese]. Jpn Circ J 1986;50 Suppl 1:168.

_Sakai Y, Inoue A, Takayanagi H. et al. An adult with an aneurysm suffers

from heart failure: case report of suspected Kawasaki diseasc [in Japanese].
Jpn Circ J 1987;51 Suppl :59-60.

‘undergoes coronary anery bypass surgery

57.

58:

59.

61.

62.

. Yanagisawa S, Sasaki Y, Maki K, et al. Coronary angi

URNS ET AL 257

" ADULT SEQUELAE OF KAWASAKI DISEASE

Mitamura H, Nakagawa S, Katayama H, Kimura M. Recurrent syncope
resuliing from Kawasaki discase in childhood [in Japanese]. Jpn Circ J
1987;51 Supp! 1:240. ‘

Ito' A, Ohmori F, Miyatake K, et al. Heart failure i in's female diagnosed with
Kawasaki disease [in Japanese]. Prog Med 1987;7:88-93. .
Yamada M, Takeuchi Y, Shiroma' K. Patient with coronary aneurysms
s:mdartothosecausedbyl(nwasahdmase[mlapam] Nlcmdokn Med
1987;32:228-9. .

Hirosaka A, Takezawa S, Suzuki A, Suzuki M, etal Cuereponoianasme
myocardial mfarcuon in15yo. male [ln Japanese}. Jpn Cm:J 1988;52 Supp!
I26. -

Yoshikawa S, OkuboS Yamada H, et al. ‘An adult with angina pectoris
suspectedtobearesmmfxawasakndnseasemchﬂdlmd[m]apamse].mp
Cir 1988;36:569-72. S

Tagami T, Sorachi K, Gen T, et al. Casereponofayoungmalewnh
coronary artery aneurysms [in Japanese]. Jpn Circ J 1989;53 Suppl 1:96.

. ‘Tanabe 1. Suspected Kawasaki disease in childhood: a case report fin

Japanese). Jpn Cire J 1989;53 Suppt 1:210-1.

giographic findings in &
young patient with a.myocardial infarction [in Japanese]. Jpn Cuc ¥ 1991;55
Supp! 1:30.
Saitou H, Araki T, Miura T, et al. Dilated left and right coronary ancurysms:
case report {in Japanese]. Spn Circ J 1991:55 Suppl 1:36.

66, Umeda K, Mifune J, Taga K, et al. Case report of an adult with unstable

67.

69.

70.

7L

72

7.

74

1.

76.

angina pectoris and aneurvsms fin Japanese]. Jpn Circ J 1991,55 Suppl 1125,
Enoki N, Murata Y, Tsuchitani N, et al. Sudden death while exercising: a
case report {in Japanese). Heart 1985;17:668-72.

Hukuda Y, Wada R, Teragaki M, et al. Autopsy findings reveal a case of
suspected Kawasaki disease {in Japanese). Japanese Welfare Mmumy repon
on systemic vessel discase, 1984:141-6.

Daikoku T, Matsuo H, Haze K, et al. Case report: an adult vnth a giant
aneurysm as a possible sequelae of Kawasaki discase in- childhood {in
Japanese]. Heart 1991;23:423-7. :

Watanabe Y, Fuse K, Kotani T, et al. Coronary bypass surgery performed on
2 adults with angina pectoris and a history of Kawasaki disease {in Japanese].
Heart 1990:23:706-10.

Hirano Y, Morishita M, Sakaguchi Y, et al. Adult with aneurysms in the
coronary and renal arteries, suspected to be a sequelae of Kawasaki disease
[in Japanese). Kinki Univ Med J 1988;13:457-66.

Sakuma T, Sakuma K, Shibuya Y, Watanabe T. Coronary artery abnormal-
ities similar to those caused by Kawasaki disease: a case report [in Japanese].
Jpn Circ ) 1990:54 Suppt 1:12. )
Zenya M, Koutou K, Tsuchii O, et al. PTCA for Kawasakl dlsease @ case
feport [in Japanese]. Respir Circ 1995:43.723-7.

Yanagawa H, Yashiro M, Nakamura Y, Kawasaki T, Kato H. Rﬁultsof 12
nationwide epidemic! ogical incidence surveys of Kawasaki disease in Japan.
Arch Pediatr Adolesc Med 1995:149:779-83.

Kato H, Inoue O, Kawasaki T, Fujiwara H, Watanabe T, Toshima H. Aduit
coronary artery disease probably due to childhood K ki disease. Lancet
1992;340:1127-9, o
Robertson T, Fisher L. Prognostic significance of coronary astery aneurysm
and ectasia in the Coronary Artery Surgery Study (CASS) registry. In:
Shulman ST. cditc ~. Kawasaki Dis¢ase: Progress in Clinical and Biological
Research, Voi. 23 New York: Alan R. Liss, 1987:325-39.






