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[Abstract] Objective:To analyze the progression of children with severe coronary artery lesions due to Kawasaki disease by
coronary artery angiography, and evaluate the diagnostic value of echocardiography in these children. Methods-A retrospective
analysis was performed to enroll children with Kawasaki disease whose coronary artery lesions were graded IV or above from
Shanghai Children’s Medical Center, Shanghai Jiao Tong University School of Medicine, from January 2013 to January 2023. The
subjects were required to have received at least 2 times of coronary angiogram, and their clinical and imaging data were collected to
analyze the progression of the lesions. Echocardiography results were compared with the results of the coronary angiogram.
Results- A total of 21 children were included, including 15 males and 6 females, with a median age at onset of 3 years and 6 months,
a median age at initial coronary angiography of 7 years and 11 months, a median interval of 4 years and 5 months between the time
of onset and initial angiography, a median age at angiographic review of 9 years and 2 months, and a median interval of 1 year and
3 months between the time of initial angiography and review. Coronary stenosis or occlusion was detected in 13 children in the
initial angiography, of whom 6 underwent coronary artery bypass grafting (CABG) and had their angiography reviews 1 year later.
The review results showed that the bridging vessels were unobstructed and no obvious stenosis was observed. Fifteen children had
progression of the lesions detected by echocardiography in the subsequent follow-up and had their angiogram reviews, of whom 8
had significant progression of the coronary lesions. Intracoronary balloon dilatation was performed in 1 case, and CABG was
performed in another case. Sixteen lesions of coronary stenosis or occlusion were detected in the initial angiography in 21 children,
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while only 1 lesion of coronary stenosis was detected by echocardiography during the same period of time. Twenty-eight medium- to

large-sized coronary aneurysms were detected in the initial angiography in the 21 children, and the diameters of the 28 aneurysms

measured by echocardiography and coronary angiogram were subjected to the Bland-Altman analysis. The Bland-Altman analysis
showed that the difference in maximum diameter between 2 methods was (1.63+2.33) mm, with 95%CI of —2.95-6.21 mm.
Conclusion - Coronary artery lesions due to Kawasaki disease may be progressive; in the children with severe lesions, coronary

artery stenosis or occlusion may be missed or misdiagnosed and some errors may exist in the measurement of diameters of

aneurysms by echocardiography. Regular review of coronary angiography is needed.
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Note: A girl, 8 years and 7 months old, had been found to have coronary artery dilatation for 4 years. CAG (A) found a large coronary aneurysm (arrow), 12

mmx11 mm, in the proximal segment of LM, and the echocardiography (B) also found a coronary aneurysm (arrow) at the corresponding site.
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Fig1 CAG and corresponding echocardiography of a coronary aneurysm in a patient with KD
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Tab 1 Detailed follow-up data of 8 KD patients with progression of coronary artery lesions

Age of Age of  Echocardiography before the first
No. Gender X
diagnosis first CAG CAG
1 Male 13 years 13 years A large coronary aneurysm in the
and 7 LM; a large proximal coronary
months aneurysm in the proximal segment
of LAD, and a coronary dilatation
in the distal segment; a large
coronary aneurysm in the
proximal segment of RCA
2 Male 6 months 3 years Significant enlargement of the left
and 6 ventricle with LVEF of 50%; a
months nodule in the proximal segment of
LAD:; 2 sites of dilatation in the
RCA without clear display of the
distal segment
3 Male 3 years 3 years A large aneurysm in the proximal
and 3 segment of LAD; a beaded
months dilatation in RCA
4 Male 4months 4 years A medium aneurysm in the
proximal segment of LAD and a
medium aneurysm in the proximal
segment of RCA, and the
coronary arteries not clear after
the 2 aneurysms
5 Female 2years 3 years Alarge aneurysm in the LM; the
and 4 opening of LCX dilated with
months thrombosis formation; a small
aneurysm in the proximal segment
of RCA with thrombosis after the
aneurysm
6 Male 2 years 5 years A large aneurysm in the proximal
segment LAD with thrombosis
and without clear display of the
distal segment; the RCA dilatated
in the middle segment
7 Male 9 years 12 years  The LM dilatated; a large
(2times  aneurysm in the LAD; beaded
of dilatations in the RCA
syncope
in3
years)
8 Female 2years 3 years A large aneurysm in the LAD

without clear display of the distal

segment

X e IR i K ELAR I B 2 5, A 2 bk I T B
Z(H 17 Bland-Altman 434, K 50 (& XF 28 b K
RIS Bk (B K H #%>4 mm) . Bland-Altman 53 #7
(FE3) S 2 Bk i 5 Bl & ek Bk e R B A 1 22

Result of first CAG

A large coronary artery aneurysm
in the proximal segment of LM; a
beaded dilatation in the LAD; a
large coronary artery aneurysm
in the proximal segment of RCA,
and a post-aneurysm coronary
atresia with collaterals formation

Torsion and stenosis of the main
trunk of RCA with collaterals
formation; the LAD without
significant lesions

A medium coronary aneurysm in
the proximal segment of LAD
and post-aneurysm coronary
artery occlusion with collaterals
formation; beaded dilatations in
the RCA without filling defects

Small aneurysms in the middle
section of RCA with calcification
and collaterals formation;
stenosis in the proximal segment
of LAD without coronary artery
formation

A large aneurysm in the LM with
the stenotic LAD; a small
aneurysm at the beginning of
RCA with post-aneurysm atresia
and collaterals formation

The blood flow was unobstructed
in the LAD; small artery
dilatations in the LAD and the
distal segment of RCA

A medium aneurysm in the LAD
with a post-aneurysm coronary
atresia and calcification
formation; 3 beaded coronary
aneurysms in the RCA

A dilatation at the beginning of
LAD, about 6.3 mm in diameter,
with filling defection and
thrombosis formation after the
dilatation

Age of

CAG

review
17 years
and 2
months

7 years
and 6
months
(chest
pain for

10 d)

4 years
and 3
months

6 years

3 years
and 9
months

7 years

15 years

4 years
and 5
months
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Result of CAG review

The LAD coronary artery
aneurysm progressed and the
length of the LM coronary artery
aneurysm nearly doubled

The proximal segment of RCA
was severely narrow or atresia
with several collaterals
formation, and the distal segment
displayed well

The blood flow of LCX was
unobstructed; three aneurysms in
the RCA progressed, of which
diameters were wider than
before, and filling defects could
be seen in the RCA

The stenosis in the LAD
progressed, and the diameter of
the narrowest point was 1.2 mm.
Intraoperative balloon dilation
was performed, and then the
blood flow was unobstructed

The aneurysm in the LM
progressed with narrower LAD;
proximal coronary atresia of the
RCA was found with collaterals
formation

The diameter of the opening of
RCA was 3.1 mm, while the
stenosis in the proximal segment
was 2.01 mm in diameter, and a
beaded dilatation in RCA after
the stenosis

Thrombosis at the beginning of
LAD with atresia and
calcification after the thrombus;
the RCA supplied the LAD by
collaterals in reverse direction

A aneurysm with the diameter of
about 8.5 mm at the openings of
LCX and LAD (bifurcation of
LM)

K (1.63£2.33) mm, 95% — £ M A Bk -2.95~
6.21 mm, iZ AR TR R AT Z e eE, Rk
SRR I e kR KM — R B IR 2
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Note: A boy, aged 15 years and 8 months, had been found to have coronary artery aneurysm for 9 years. A. CAG showed stenosis of the proximal and middle
segment of the RCA, close to atresia, and the formation of bridging collaterals. B. Two large coronary artery aneurysms with calcification were found by CAG
in the proximal segment of the LAD, with the size of 14.73 mmx11.77 mm and 11.66 mmx8.89 mm, respectively. C/D. The corresponding echocardiography
of this patient revealed 2 aneurysms in the LAD (arrows), while the RCA was not clearly visualized, and stenosis or atresia was not found.

2 CAGHFILER B —BF BIEMEIRER TG L

Fig 2 Comparison of images of the same patient with coronary artery aneurysms and stenosis between CAG and echocardiography

F2 0FIBILVIRIEZ AR BB OBRERRETHME LR (n)
Tab 2 Location and type of coronary artery lesions in the initial CAG and echocardiography during the same period of time in 21

children (n)

' Coronary artery aneurysm Coronary artery stenosis and atresia
Petection method LM LAD RCA LCX LM LAD RCA
CAG 6 15 23 4 1 8 7
Echocardiography 8 15 25 3 1 0 0

o ] 3 e
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Fig 3 Bland-Altman analysis of diameter measurements of medium s g e B N
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and large coronary aneurysms by CAG and echocardiography
B L R 7R A O WU I P (hn 2 BE B 3 5

)

http://xuebao.shsmu.edu.cn [ A8 KA A4 (B2 1), 2023, 43(12) @ )



1540 | EmsmAssm (&)

AR E BERIE L) . NOZ M AT A A TR
TR Bt 1 T B0 R R B 2 2 15 45 12 W O A i
S, PR O B AR R AT TR K PN S s AN T SR S R S
KIS, LR AT 1 5 5 A LA 2 T .

Bl b i ik e A% % P FE I i AR RS, FEWITIR CAG
BF, 21 ) B LIE & 3013 Bl 5 ik gk 78 S A 2 B L, Bk
7 K34 % T RCA 5 LAD; 47 CAG E 454 51
L ke 7 Bk 9T B 1 IR R AT ER Y 3k
A 1BIARETT CABG AR, I HANSIE i A2 A [ B
JEE AR, 3 BN 0 g T 5™ o e o AR T R 4 ik
J&. 2010 4F SAMADA 45 17 it 48 {5 J 1] 035 I S A Y
sk ke £ LBE DT 10~314F, K 3445 (70.8%) Ik
TR BBk AR (k) [A2%E. 2011 4F SUDA %5 ** Fifi
Vi T 70 1 )11 085 55 B I R A ek ko i L,k BH
304EAYAEAT RN 88%. 1 H AS AY—TH 4 75 245 19 )1 17
TR EILI Z P mkss ) B, R EBIL304E AT
R 90%, [H 30 48] TG0 E = 1 A A7 R ALK 36%,
XU 5 ik 32 S0 B LTEAIR, AR 21%. FE Kk 30 4F
MIBETI, A 69% HYXUNE K2 2 Li#AT T CABG
A, BN 32 BAUA 20% 1T CABG R, [ &5 1)
— TR e i BB LBSE T RS DA AR
HAHIL . A4l 21 B LB CAG J5 A 6 Bl 4T
CABG A, JA 1 HATEEREEVIRAR; H& CAGH X
A 16 ILIT CABG R[EIA T BERE VIR A . ALK
P S5 REAEIF I B, 1R i S80™ o 56 Jhos A% B 58
ToRARE, TOMER R AR R, X T L
T W7, R R I PRI

FHIIR CAG 5 CAG AR YO B 45 R FE AT X,
) ) Bland-Altman — BV 5307 5 A& B 7R X 76 kIR 114
BH . Az E D, O IEE RS CAGH R
e, O AR R AR kg AR L B 1 3 R R ki PR
AL R AP RIZWHE B s ALE K KNS W T A AR
—EMRZE . XTSRS 912, O T RE S R
W2 M2 . TEARLUFHIVIK CAGHT, O #Es Tt
H 1205k R A, JF4 CAGIESEILA 16 4 H B
Pz, 1B BUERKInAR . L, TS R
AR R ARTE” B, TESRIGREM, FEE
2 S el A B AR BRI . I 1 A A 1] 2 5
il 4 v, o 2 B R LR RO A 2 B s 4 N e ok R ) 1Y)
Mg “BaRNESMBIE", J§% CAGIESL) N
ok A Bk e A P ST B e 1 B R LAE G K 3 AT Y B

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

2023,43(12)

Pk, DR LY LAD 5B 5 RCA Y 2 4b it
ki, (ARCA B BR AN, HBZEILKE U &0
LVEF F /%, J547 CAGIESZRCA EHH A4, JIf
HAEAM S 5 1 B8 LAE 4 F R BE T fE
AR R B )L LAD 5 RCA it B s Ik RE 9 ik
HLAD 5 RCA G R AR, JG5E# CAGK &, &
LB L RCA H B ik 5 1 B %€, i LAD JE Be &
AR o BRI, OB AR R IR0 B FH
BFB, AR RIZE, BT O CT 5
CAG 1Ml & A7 — R SR BR P, 3 T 7™ 5 568 Jios 25 i
LT BT CAG KA, LI E 29028 92T .
gi b, DR SN bR AR 2, X T e
ks L, JUHOR A KA B L, BT
IRITFIBEDT, Hop S ] AW R s o 1A Ak
W, AT RIS, I Lef b, 1
FETFARIGTT B 270I6IT AR R R

F) 25 41 52 75 BA/Conflict of Interests

JIA AR A B TR £ 00 2

All authors disclose no relevant conflict of interests.

1S3 #t 4 Fn K0 15 [F) &= /Ethics Approval and Patient Consent

ABFFE AT b A R B e b L i LT B2 vl BR AR T
ZHSHME (HEHESCS . SCMCIRB-W2021039), JH 6 M4 A%
T Al

The study was approved by the Medical Ethics Committee of Shanghai
Children’s Medical Center, Shanghai Jiao Tong University School of
Medicine (Approval No. SCMCIRB-W2021039), and guardian

informed consents were waived.

{£& TT#k/Authors’ Contributions

K4 EES MR RN RSN EERBES, k. B
T RIRGSEEARM, KA HEF L RIS, KERT . ME
B WHES SEERRE . RBIREDT . PRSI A R 1
IFIRE T R 22 .

The study was designed by ZHANG Meng and CUI Qing. The
manuscript was drafted and revised by ZHANG Meng and CUI Qing.
The data were analyzed by ZHANG Meng, CUI Qing and ZHU Digqi.
Data collection, case follow-up and study implementation were
completed by ZHANG Meng, CUI Qing, ZHU Diqi, ZHANG Yuqi,
ZHONG Yumin and SHEN Jie. All the authors have read the last

version of paper and consented for submission.
* Received: 2023-03-10

* Accepted: 2022-10-25
* Published online: 2023-12-28

Vol.43 No.12 Dec. 2023



ROE,F
[1] MCCRINDLE B W, ROWLEY A H, NEWBURGER J W, et al.

[2]

Diagnosis, and long-term management of Kawasaki
disease: a scientific statement for health professionals from the
American Heart Association[J]. Circulation, 2017, 135(17): ¢927-
€999.

ORENSTEIN J M, SHULMAN S T, FOX L M, et al. Three linked
vasculopathic processes characterize Kawasaki disease: a light and
transmission electron microscopic study[J]. PLoS One, 2012, 7(6):
€38998.

GELLIS L, CASTELLANOS D A, ODUOR R, et al. Comparison of
coronary artery measurements between echocardiograms and cardiac
CT in Kawasaki disease patients with aneurysms[J]. J Cardiovasc
Comput Tomogr, 2022, 16(1): 43-50.

GOH Y G, ONG C C, TAN G, et al. Coronary manifestations of
Kawasaki Disease in computed tomography coronary angiography[J].
J Cardiovasc Comput Tomogr, 2018 12(4): 275-280.

AR LR 20 A A, AR LR R S R 0 2
)Y 5 6 AR ok s 22 e i WALIEEIX(ZOZOEWEITJ&)[J]. e L
R4k, 2020, 58(9): 718-724.

The Subspecialty Group of Cardiology, the Society of Pediatrics,

treatment,

IR 2 3RS R L 21 bR E ke e e sve | 1541

[6]

[7]

[8]

[91]

[10]

FAIR

FigR@KEFE

Chinese Medical Association, the Editorial Board, Chinese Journal of
Pediatrics. Recommendations for clinical management of Kawasaki
disease with coronary artery lesions (2020 revision) [J]. Chinese
Journal of Pediatrics, 2020, 58(9): 718-724.

JCS Joint Working Group. Guidelines for diagnosis and
management of cardiovascular sequelae in Kawasaki disease (JCS
2013). Digest version[J]. Circ J, 2014, 78(10): 2521-2562.
SAMADA K, SHIRAISHI H, SATO A, et al. Grown-up Kawasaki
disease patients who have giant coronary aneurysms[J]. World J
Pediatr, 2010, 6(1): 38-42.

SUDA K J, IEMURA M, NISHIONO H, et al. Long-term prognosis
of patients with Kawasaki disease complicated by giant coronary
aneurysms: a single-institution experience[J]. Circulation, 2011,
123(17): 1836-1842.

TSUDA E, HAMAOKA K, SUZUKI H, et al. A survey of the 3-
decade outcome for patients with giant aneurysms caused by
Kawasaki disease[J]. Am Heart J, 2014, 167(2): 249-258.

LINMT, SUNLC,WUET, et al. Acute and late coronary outcomes
in 1 073 patients with Kawasaki disease with and without intravenous
y-immunoglobulin therapy[J]. Arch Dis Child, 2015, 100(6): 542-547.

[Axamig] HEECF

E= 2 B Bt IR 1= 57 BE B e 2 $8 [ BAIE 3520 7 BE i e /N i I

REARETE G mMAAHER

202310 A28, LERBRFEFERELFERGAAA X GHIZANE (B ZEFLE

New England Journal of Medicine) % % # B % Thalidomide for recurrent bleeding due to small-intestinal

angiodysplasia %3 5. # XL .
100 mg/d ¥ #)
o AR BENRT DA BIGT D X F

G R 2 R HlEAREETEHLT & KPR ®HFEHR E’di/li@ﬁﬂ&%u}k}i‘ﬂké’lfﬂ

Bt 50 mg/d iy A E

& RAT

PRERBWGERSETIIK, FRERREE,

http://xuebao.shsmu.edu.cn

e A 2 RE R 40, R IV

&) (The

AR ANLSOB 4 RN E L FRREE, 11 1LY BE

F) BB v 7 B M B f if%&&mﬁ%@
RBFTEOHAE B b RO A AT IR . S s . AL, RF

ﬁ%@,ﬁ

=

I 338 K2 AR (B 2EHD , 2023, 43(12)@



