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Screening Echocardiography to Promote Prevention of

Sudden Cardiac Death among School-aged Children

. Effectiveness and Cost Analysis
student : Fong-Lin Chen Advisors : Dr. An Pei Chen

Master Program of Management for Executives
National Chiao Tung University

ABSTRACT
Background:

Underlying cardiovascular disease is almost the main cause of sudden
death in school-aged children. Prospective.identifications of those children and
adolescent who are at risk.of 'sudden_cardiac_death (SCD) is mandatory for
prevention of SCD but still a challenge. Echocardiography has been the major
tool of evaluation of structural cardiovascular disease (SCVD) abnormalities.
Availability and cost of platforms echocardiography have limited it as first tool
for routinely screening SCVD in school-aged children. By the advancement of
hand-held echocardiography (HHE), it had made screening echocardiography
for SCVD feasible for school-aged children at school.

Objects:

We intended to evaluate the effectiveness of screening echocardiography
by HHE on early identification of SCVD and cost analysis for primary
prevention of SCD
Materials & Methods:

From 2001 to 2010, all enrolled new school-aged children in primary
school and junior high school in Taichung County were prospectively screened
for SCVD by HHE as a primary screening tool granted from the government
of Taichung County. Those SCVD were classified into 3 groups; group I. those
with early onset of life threatening condition (such as cyanosis or heart failure)
which should be and /or have been immediately treated and under clinical



follow-up, group 1l those with overt clinical presentations (cardiac murmur,
cyanosis) and potential life-threatening in the future, group Il those of delayed
diagnosis with high potential of life-threatening risk. The cost-effectiveness
was analyzed in comparison with conventional clinical screening alone
(CCS).
Results:

The prevalence of SCVD was 1,780 per 100,000 in 347,554 school-aged
children found by HHE screening echocardiography but only 381 per 100,000
by CCS. The prevalence in screening echocardiography in comparison with
CCS were 0.65%0 vs 0.67%o in group I, 3.10%0 vs 6.58%o in group Il and
0.05%o vs 0.82%o in group I, respectively. Group Il with delayed diagnosis
of SCVD of high potential of SCD was about 82.28 cases per 100,000 with
high finding rate of 94.27%. Among all children, 54.63 % were newly
diagnosed by HHE. The average incremental. cost for each student by HHE
more than CCS was NT205. The average cost of each SCVD case by HHE
was NT60,685, which was NT14,336 less than CCS, but in group Il with very
high potential risk of SCD, Screening echocardiography made the reduction of
cost in diagnosis of each case to only 10 % of CCS. During these 10 years
follow-up, no any case of SCD in school was found again.

Conclusion:

Screening echocardiography was effective in identifying potentially lethal
heart disorders. Early diagnosis of SCVD by screening echocardiography is
not only crucial for primary prevention of SCD, but also had high
cost-effectiveness in  reduction of medical care cost. Screening
echocardiography has important implications for public health to prevent SCD
just as vaccination in prevention of major infectious diseases.

Keywords: Screening echocardiography, structural cardiovascular disease,
sudden cardiac death, effectiveness and cost analysis
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EZPICRRAR R LR d CRRE SRR A EYIR2 20 2
MER o uRE PLF R LS RN LR A RE (Acuson 24 A
2 OptiGo HARF A ) 2" i FLEEFSHRE > FEEHIFEFRE
Fropld oRPEPEFFETREAR L L mLG wHFE NV DE D
PLES SRRl SRR RS AT f F R e H
sHERE (RL)-

3 M ’?;ﬁ:)]% (structural heart disease) > = 4 5z w <3 » & 35 : (1)L =
Mo ’?%:;,;a(congenital heart disease ); (2) "' % iz ¥ & H F R B % K F (&
# ~ ) (Kawasaki’s disease with Coronary artery stenosis/dilatation ) ; (3): 32
M =7 & (pathological arrhythmia ) » 4o B8 18 Hpe i % K %éﬁ (N
(4)Frett £ (valvular heart disease ) » 4ok j5 4 TR o MY #-6
BE L gD L ;Fﬁﬁ G L;/;'M’?w P R J}%Bﬂi#‘—w’ i f " AR
G EEFRT (I B YHS RS ]
2 RBFIARE S iﬂhém ¢ 35 1 A $ % 5 % F (Coarctation of Aorta,
CoA) ~ = > M < # 7% ¢ i+ & (D-Transposition of Great Arteries, D-TGA) ~
H - & 3 (Single Ventricle, SV) ~ /% ;& < » & jz(Tetralogy of Fallot, ToF) -
2 s N &g & B # 0% B 4) (Tetralogy of Fallot with Pulmonary Atresia,
TOF-PA) ~ B & A% & 5%k F 24 9% # Pk B 4F 3 2 1 Ig = & (Critical
Pulmonary Valve Stenosis, Critical PS/ Pulmonary Atresia with Intact

{
i

_ )N
.:“Z:L‘ ’
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(Critical Complete Vascular ng Critical CVR) I Hi -
e (drt w3 A58 P ARV REF A 6P £ 3
(Ventricular Septal Defect, VSD )~ f ’*‘i—%ﬁ%#ﬁ (Endocardial-Cushion Defect,
ECD) ~ B i+ $ 5% 3 4 (Patent Ductus Arteriosus, PDA) ~ 28 4 ¥ 42 5% v jit

(Partial Anomalous Pulmonary Venous Return, PAPVR)~ < 5 ¥ gk #F(Atrlal

Ventricular Septum, PA-IVS) ~ 14 T4 2 & grgenpe € 4] 2 it ? I%
v 2
= P

Septal Defect, ASD ) ~ # & #% % # (Pulmonary Valve Stenosis, PS) ~ L
¥ % (Aortic Stenosis, AS) ~ & ] ~ & % #& > :}i(L—Transposmon of Great
Arteries, L-TGA)[44-46]» $ = $F 2wt B ETRIE 3 B R %G 2 b A%

¢ 35 = Flt e ¢ %k (Complete Vascular Ring, CVR) C I Ap RS SRR
(Ebstein Syndrome) ~ A #: #% 4| &t (Aortic Dissection) ~ 5 X g igFH & &H 4
¥ #% &z (Marfan Syndrome with Aortic Neurysm) ~ =8 B g & & 4 %k ¥
(Williams Syndrome with Aorta Stenosis) » ¥ *t 7 = &4 & ¢ Z (incomplete
vascular ring) e+ Rl #i% 5 3% = 4 F T &% R F (aberrant right
subclavian artery ) F]:5 ),%#rrij_ IR A O e WA I e S
/,,\gt:;id i B o

FrimByalEgs >a s R R A HR BH
WP PEN A 2R ENL R AT RATAZR) E R A
NERPA S| i A Rl E 3 e ”;ﬁ)]% R AR OERGR (32— ) 2 >
BOMLE R SRR R (2 E D) AR R 2 Y e A E
AFOT S - 0 R D FRATHEGORTE G > BB RS B
PR REMRR AN Z AR A BER S TR AIAF 2 RNk
EA oA NG iERL R o
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32 1L

AR ARV L R R B OptiGo B4z § 4 (OptiGo,
Agilent technologies, Andover, U.S.A.) %2 Acuson %7 ¢ « %4z 5 . (Acuson,
Mountain View, California) ; Optho S UEAR L R B AR 25MHz i 4%
B VA F EAFR Y TR AN ERRTET o B AL ik
(two-dimension) » ¢ % 3 ﬁ*(DoppIer)% oA R E R kR BF AR
BIE RIS R o Acuson 42 4w BRAZF ",ért T E# OptiGo w Az A & B
i oh B4 L 3= =< 385 4 £ (left ventricular ejection fraction, LVEF)
EFeErenfa) (24,27-32 ) 0 Flac R E MR andiciE o B IR B R R &
REL AR R AFTALDERLE T/ I CFRIAGRRE
Bod ARM T PR 2 F R AT T ek A e L R BV AR A
o2 S Bt B R R e RS L R HER R R R R e
A L s RN ARPLENS o Ay b e FAL S
G HRRBTIRE 2 FRRETod KBS AL O RRAZ R A S E A
Raf v d wugs ﬁip?ﬁ“ﬁﬁ WE R A o
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2099338, SU YA HAI 201011729 1429001
$51/CVPED

D1 2095338 Chung Shan Medical
FR 10Hz

n

1%

TiIS1.6 MI10

2098885, PAIN Y1 CHAI 20101109 121585

Chung Shan Medical

85-1/CVPED

TiS14 M08

\

b
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01022004 0%43

04/3072004 11:40 3
05 M *
!

W4 <20 wied b (Optigo) & Bif: 4 3 2 A % BH v GHE
i
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acuson

W5 £HA43 4 KRE (Acuson) 2 Fif: ¥Rl 2o 2 E 2 B
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33 WHE ¥

Ao A APLHRPY VAN L F R GRS T SN
SN N L L R %%&i&@“‘mﬁﬁ

—&iﬁj\%‘j?—%‘ié;}é:?ﬁgmgﬁ;;}%‘: EWA R - LTy MmE
Lo A FIR B ECRPF R gi:?r{f:r,u'?;ﬁi’é-a ;ﬁ\gﬁ;*ﬁ;}i,{,"»
A A L n gttt ] BB RGOS AR &
H e A zum B 2 A3 fam G s e B2 S st g g e
Ad iAo L B RS AITEE 2 N E 4T E R (straight-line

* A

depreciation) 3 £ H T F A E B B S AR G2 Y e ZERE
ﬁa"‘l‘%i,fél%m,“{fﬁ’*iﬂ’rﬁ—"ﬁé}%]é’ ﬁ—#’bﬁ&’i& e 3 $Fj ;S
ls\lj\K//Tj";—%ié'::miLq,ﬁ\@‘?f? FEA?J'E?G},@;& FEU TR NS AT
FIE T R H B RIE Y et (¢ 3kT S E A2 e pn
I BEFTE A AELEBORL A F T RTEY TR

)

E\F%%‘&%%ﬁﬁﬁﬁﬁi%??°
& (depreciation) i-& B 35 3 B F AT (& *

L - TR R - RS ERTHEE gt

=
o
/“* ™
w
™
\1‘3

depreciation) % 4c i 37 ¥, (accelerated depreciation) ; RITEHE T E
;J‘}EYE'J‘JI_?L)J‘.E;EE’W ZI-«JI’T :Tifﬁ’ﬁ&ﬂ—\" lg ,A:]ymcd’g ‘)J‘_,Elr";’

FEHRTARAG EAFER LR BT AR PP oM A E
TER pEiEé»d\a‘r“/T‘@ Eis o LrEuipatig v & [(33-35)

FEINARLS B A AR L BE R MTE (stralght line
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21 RGN TE KD A EwiES

P = - L E s N I Bl
‘ TiaE B REE BE TiaE i TEHE B R
s 18,000 % 1500 ~*12 i 7 18000 1500 %12 8 »
§HE 2z
ﬁi 12,000 %ﬁ%m%l ET s 12,000 . iﬁm”g AT
. 1000 ~*12 i * 1000 ~*12 i
LE AR
¥ 7200000 200,000 =/ /4 * 0,600,000 200,000 =/ /4 *
ChRE 3 i=*12 i o 4 =*12
IR 2,880,000 10,000 /7 147
6 =*12 3
‘ 40,000 =/ 1 [ A * 40,000 =/ /4 *
#IZ AR 960,000 > e*12 8 8 1,920,000 4 er1D
3 eI 1,152,000 32.000 =/ g5y 1,536,000 32,000 =/ ]
3 *12 4 %12 {0
RN
- /800,000 = 14 B & ~ 5 800,000 =11 F AITE
Gtk @ 80,000 # R ELEL & 80,000 %3+ - & s & # 80,000
£ 80,000 = ~
Acuson ¥:¢ ¥ A& 5 Rk
®E- 2R % 2000000 =
ME M E R E L E
fi{g—g e 380,000 {55 & & 200,000 ~ ,OptylGo
EES ?%'\‘i&ﬂ/ﬁt‘i%&——:—
=0 R % 600,000 &2 B
ﬁh%é“%iﬁéﬁ&
W% 5% 380,000 ~
& 54 &% 20,000 & & 54 A& % 20,000 Ao 2t
PR 4,000 M-t EERITEDS S 4000 &3 RITES B 5l

o et 5 4,000 &

FTIES

4,000 ~
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21 BB HRA B AT RS AEwiEN (D)

5P REERS FEAS RRE FES
TR
o FE% 2@ 5 10,000
7 > £
a7 * 40,000 = w sEEEBE S
R _
40,000 ~
) & @EF# 510000 % L
3% SR
® 7 4000 EadTEFEwIET S
e 4000 =~
RELH P TI0E B0 G RELH P TI0E B0 G
g 36,000 36,000 o
#H 3000 ~*12 & * 3000 ~*12 B *
AT IR AR ST
e 24,000 24,000
wi 2000 ~*12 i * 2000 % *12 3
“ 36.000 i T ek 1 3000 & 36.000 A R T ¥eE 1 3000 &
aE g ) *12 71} ] ! *12 f@; ]
kR EBiFEh Y 50875 & 52t :
A R &EH IS RETHF L 75 5
TR 54&#%%’4u%@ﬁﬁJ A |
S EITEF B AR
M 03720 @by RR SIBAE A RS G370 KT
2 Stk :
Hp‘g’j * B " n:rJF“ * 4 7,810 ~*12 o v -~ ,W ,
) %+ 5 7,810 A*12 B 2
i# 2
e T NS EET L
s 2 180,000  © oo AT TIRIE 180,000 i}
3¢ 2715000 ~*12 B ¥ “ 324 15000 ~*12 {3 !
23 %% 24000 IARALLLL 24,000 B2 g T EISE R 2000
I’%._ , y -
P 2,000 ~*12 i 7 *12 {8
XS B
4 5% %R £ 60,000 I 5% %R % £ 150,000
T %% 6000 = > MEMITELEEE 15000 ~oMEMIFELELER
% & % 6,000 = & % 15,000 ~
?‘ fg‘ 36,000 i ?‘G&E% i 36,000 ”*ﬁ?m&’ﬁ’# EFEES
s % 3000 ~*12 & * 3000 ~*12 B *
25 e R 6,000 =1
_ ERATEL A BN @
Er 4. 1 soo *F 6000 %1 e ST 1.900 E 6(?0%'%"” ;j}ﬁ;flg,.
L e = 7o, "} e |
E P 445-‘!%‘1;'_,160070 , ; * % 5’%
13,000 > 2 ® AT E (S
1%‘ & &% 1,300 ~
Bk 8 T ok B2 2,000 ~*12 T ioa B2 8,000 ~*
24,000 96,000 ]
LN i 2 12 i ”
3 4 Ty o0 AN Tink o0 FiEE Y
dy 24000 5000 axgph T 240000 5000 axgp

"""



3.4 33t & 47 (statistical analysis)

rEEF ﬂ * SAS 9.2 (SAS Institute, Cary, NC) 7 &~ 71 & » | & L3t
BEFM2Z o BK 5 0.05- T2 5 nﬁﬁ‘aj%iﬁ YpECE AR
i ‘%‘M%Iﬁﬂ 2 mean £ SD & 7n » A s S 7 5 )02 2000 £ 1 2010 & -+
ﬁm‘ﬂ%~ﬁwﬁm;’4¢“?%:ﬂwﬁ*dﬁw~%@ﬁi&,
¥ ,;»J._Er 2 ﬁf )P‘a 44']:* RG] T B E ﬁ;ﬁ?fﬁ“’ Eﬁ’fﬁ\—i“
(logistic regression model ) %ﬁﬁ’iﬁwﬁ:ﬁ;y{ﬁmf,x DB I g ,%1 3t
Eﬁ@@ﬁ“*mﬂ+ﬁ£ﬁiﬂ@ﬁyi%ﬁwﬁﬁ@%ﬁﬁﬁﬁ1
FEOAR S PREPERY 2R HEFSFEREEGR S (FFE D) A
iw%ﬁﬁﬁﬁﬂﬁ#%ﬁﬁéﬁg(%%~)%ﬁm¢ww;

4 }
cE A4 s um;»a%a%g%@i P AR g

(£
*

H

Tl Tk
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FrE AL RE

IR TR FTYS

AET LT NG A BL 347554 4 5 H Y R E 4k (204,748
) R EE A (142,806 4 ) 5w LB G 0 B (51.40% V. S.
48.60% )% B ¥ (52.30% V.S.47.70% )T % 4 1L b & fh— X5 @] - &%
B3 AT 66:05& MY - EHE IR L 13405 K& ; B £ 4T
6 3 2 ME A YL 1217457 24 ~2517456 27 > B¢ £ 4 Bl %
157.5¢8.6 &4 % 515£127 27 (4 2)-

22 FRrFiAvERK

57 GRS RE S R * & 3 i #(n=142,806)
(n=204,748)
e
7 105,239(51.40% ) 74,691(52.30% )
- 99,509(48.60% ) 68,115(47.70% )
- 6.620.5 13£0.5
#ur(XEsd) ()
g (Xxsdy (2n) 121.745.7 157.5+8.6
e (XEsdy (x9) 25.17+5.6 51.5+12.7
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42 BHA WG LGHRIEEF S

LENRERY - EBFTE BRI B ORRG RS R BT
£4 6185 ¢ F 3 uEF RO KFHEFFLIE LY 255 177958
AR N2 EEFRRE AL 14%0 a‘rx,ért% ER-JER O 3
SERME L 807.93 A BAEA L2 NAE 0 UG P ETRE A S
ARFPREF LA PIF HEF 2 THAGLE T R PEE FRFIS
B2 F AP EHENS - 4735 L (657.74 vs. 67.90) 0 A A A 10 R
LR (2 23) B deok ¥ (188.75) % w5 ¢ igakdf (113.08)
ﬁuﬁm ZEED B UG L A B RAEE B s H A

MR E B T A R FREGFFAE L L HE 97165 6 o

R e oy At »ﬁ)ﬁamﬁ e %?T R RS A e
Boaiz e RN EEEH LGS R F (5.00) FREA 2L F R
(3.00) 2 Hi )+ 2% 8 2yE (200) e A E AR EM A Al
FRHEFLARDOS D2 28 MUK F 2 R R S
g% 0 AN G 077 2 0.76(p<0.0001) > 5 gt 24k » 7 % fEIEE F TRk
L % 0.58(p<0.0001) (#3) -

\\\
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24

B A 7 T A M ow) Lt (I\/I/F) p value
(sex dominance)
BN SLE R 6.62 1.30 NS
ES AT RS LIS Sk 4.32 0.67 NS
- H- w3z 2.59 1.25 NS
5 En e Lo 43.16 1.54 NS
ER AN I RN SRS 3.45 0.71 NS
Bod A&k B B R g 2.59 1.25 NS
FRIRERE
BE A= e ¥k 1.15 3.00 NS
Z s ER R ¥ 2.01 1.33 NS
AR CHRE ~CpaER 2.01 0.6 NS
w2t 67.90 1.36 NS
SR 217.23 1.14 NS
NN T 12.66 0.57 NS
= B o 0% s,é;—g 188.75 0.59 P<0.0001
ey BRI % i 2.59 1.25 NS
SRl Lk 113.08 0.54 P<0.0001
v 0% ik 111.93 0.77 P<0.0001
ER ST = 8.92 1.21 NS
FHI A K FRE 2.59 2.00 NS
w3 657.74 0.77 P<0.0001
ER TR R 63.30 0.76 P<0.0001
EY I dp #r8L R 3.16 0.83 NS
= B R iEE S AL B A A 0.29 0.32 NS
=y B R E RS A B 0.29 0.63 NS
RN SRLEE SR LIS SE £ 3.74 1.33 NS
RRAEE HAFIRRF 1.73 5.00 NS
s 8 R 6.04 0.88 NS
Sk bk B A 3.45 1 NS
Bt 82.29 0.75 P<0.0001
RS R 807.93 0.81 P<0.0001
Hw * R F TR 971.65 0.58 P<0.0001
der R R G H TR R 1779.58 0.73 P<0.0001




43 A R A BT B Bk N BER

BERANFTRAEEERSE (FE- )2 2e PEFCRRT A FR
(P2 ) dfiiFte > AT dR A ROLE A E LR F R e
HeY WA= 2- 18954 » 27220k 1,869 4 > P 2L 55
423 4 2 939 A o Mep A S 2 SRR AT R 2 R A Bk A
P PRREAKE ARTREF 2 AP DT oL AR H Y X
”‘v;‘é_m:f%:ffs&ﬁirsﬂ??%iz— (B 730 *# v.s.1,604 ~ ; ®# 346 4
VST98 A ) A = fEXEAY A B HE AT NEBRLEREGT BRGEE H A%
B enEy = 8 “fﬁ-‘l,%‘%tﬁx") ’rﬁ‘éﬂﬁrfﬁa&ﬁi/ﬂ\ 294264/
FEoPRE - A (TR E FE PR SREINRE Y
BO i kit (143 4 vs. 714 ) &% - 4falY 22— 2 3 22
LA BAp g o IE';L?‘?%’?”"}K« 3k - 33— (F) 11 4 vslh

@

LR 4 vs8 A ) RO EGE iR S Y e 3 Y R n
R A az%fﬂﬁx* RN rs%?%;é— REER 2 12
Yrd o wl i 262 2 167 % = @AlA a sy ]“}ﬂ.’gi% ESE

Srik A ko 0 2 S E - A Bp £ 1R (@w 12 4 Vs 147 4 5 R
P i0 4 VS 734 )

%S RAR Y P SR R OB R ATH LS 5 52.95% » % @q
)% 52.11% > ® ¢ Bl L 54.63% ;5 = H@Tﬁ;}ﬂ LA K g
FabF oA FanlFiE 042T%E 93.62% 0 % - 2
5.13%) > = T2 %P—”ﬁ WP AEREAILRT R RS > b
AITFIROBP R TAIHRI FFURP 2RGF R 2 %._" ‘
(26.67% vs 50.00%) v % Z R R e ik 76.10%F 78 S e

AT BB o B = L Bl ®svg HF (65.00%) 0 B¢ Eena 6ok mgk R
(86.67%) % = % ® gk 4F(84.04%) % ik~ R0 b EFTHEIRF > @ AL YT

FIE Bh'a2 fmErauil? > o He MRS PERATRIRT EBF 0 A
Rl 98.64%5 100.00%’@«1/~3§_.1‘1 FEMFIRIEL EH A BRIEERE RS
EGEHLHEILBMBRF LIS FE 5 PRI L WL 88.89%%
83.33% > @ W® e EEF M HFKIEL H A BRPFER FREBEREFE PR
BRI G S PR ReATE RS F iE 100% 5 ARG H i e
RERe R S B APITE RS A W B iE 99.91%2% 100.00%( % 4)-
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2AFPIHESCHREFAFUEIAGR P ZABEE ALK FTEFRF

B | (n=204,748) B ¥ (n=142,806)
3 E - YA) = - " (B) AR RS Sk - A) 2o YB)  sEmat

BRpA P C N N % N N %

ER LD Y- 11 15 26.67 4 8 50.00

Ex ERSERS FLT SN 11 11 0.00 4 4 0.00

- L 6 6 0.00 3 3 0.00

4 RN 99 99 0.00 51 51 0.00
Fik A w Eog £ OB

3 h 7 7 0.00 5 5 0.00
B & A Bk R B

AR 7 7 0.00 2 2 0.00

Bt ERL H % 2 - 0.00 2 2 0.00

N2 R B 5 5 0.00 2 2 0.00

R f;‘ r e EE 6 6 0.00 1 1 0.00

Bt 143 147 2.72 74 78 5.33

e T T 377 601 26.94 195 239 18.41

- RN = Y 26 29 10.34 13 15 13.33

up EREIER (LS B 170 487 65.09 66 169 60.95

2R VE FE T 3 4 25.00 3 5 40.00

NERN 49 205 76.10 30 188 84.04
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2AFLHECHEKAWES MFRS 2ARD Y EEFFRSF (F)

-] (n=204,748) ® ¢ (n=142,806)
- %A) =+ - P(B) R At Sk YA) k- PB)  srmm gt
B A B ¢ N N % N N %
¥ G ALY = 91 257 64.59 36 132 72.73
=z Bl RS- 12 16 25.00 2 15 86.67
2 FHI A B R g 2 5 60.00 1 4 75.00
()
K o 730 1,604 51.94 346 767 54.89
ER-TERA §i 3 2 147 98.64 0 73 100.00
ErR R SE I ¥ 2 6 66.67 2 5 60.00
= B CURBGEEE LSRG 0 0 57.14 1 1 87.50
BB XL A R 0 1 85.71 0 0 89.47
SRR S B A BB R 1 6 83.33 0 0 0.00
BEMS AL H L 6% PR 1 9 88.89 0 4 100.00
S AL 3 13 76.92 3 8 62.50
e AL 2 10 80.00 0 2 100.00
¥R 0 0 0.00 0 1 100.00
R 11 192 94.80 6 94 94.69
R 895 1,869 52.11 426 939 54.63
H R EM L F R 2 2,151 99.91 0 1,226 100.00
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*Fr¢ & (b-a)/b

adE- R RLFRCRER P FERINY R REE FRRY

b= xRS L R

C:% — #7 ! 4 $ 7% 3 J ¥ (coarctation of aorta, CoA) ~ = 2 4+ # 7% #& 1= (D-Transposition of great arteries, D-TGA )~ ¥ — < 2 (single ventricle, SV )~ ;3 ;2 < » & jz (Tetralogy
of Fallot, TOF ) ~ ;2 ;& = w & jx & & " § *% B 4 (Tetralogy of Fallot with pulmonary atresia, TOF-PA) ~ B & | % # #% % # (critical pulmonary valve stenosis, critical
PS) ~ & 2% B 4 & % B I = % (pulmonary atresia with intact ventricular septum, PA-IVS) ~ B & 4] = £ {2 5 ¢ Ik (critical complete vascular ring, Critical CVR) -
2Oy & ¥ (total anomalous pulmonary venous return, TAPVR ) ~ & % < 55 B~ < Bt & = & (congenital heart disease s/p pacemaker)

¥ 2 #g 1w g ¢ sRak4F (ventricular septal defect, VSD) ~ « b 35781 4% 48 (endocardial-cushion defect,

ECD)~ B 2z {26 *% % ¢ (patent ductus arteriosus, PDA )~ #% 4 # # 5% - ;i (partial anomalous pulmonary venous return, PAPVR) ~ < 5 ¢ 354 4F (atrial septal defect,

ASD) ~ i "% ¥&5% F (aortic stenosis, AS) ~ it 3| ~ # #% # i (L-Transposition of great arteries, L-TGA

by
I

DRt g Tk(complete vascular ring, CVR) ~ I 1 #1732 % %5 (Ebstein'syndrome) ~ & = < £ & i & #% 4| 4z (Marfan syndrome with aortic dissection, ) ~ 5 =
X & B A # 2% % (Marfan syndrome with aortic aneurysm) ~ & B X g £ & 206 #% & F (Williams syndrome with aorta stenosis ) ~ B3 (4.8 % 2 & & 3 $9% P 3R
(bicuspid aortic valve with Aortic root dilatation) ~ -« 5 % & # = %% #(cardiomyopathy-with heart failure) ~ # & #: % (mid aortic aneurysm)

e % 8 0w BRS¢ 36 1 5w B3] (hypertrophic) ~ 4k 55 3] (dilated) 2 #2443 % (Testrictive)

+ER B IR R Y 0 ¢ 45 2 RISk B %~ A& F (left coronary artery fistula) sl g # 2% 8 (Kawasaki disease with aneurysm) ~ = i) %5 & #% 4 5% = 0.3 = 4 (left coronary

artery dilated =0.3cm)

UL A - & H-1R4F < % 3 (Wolff-Parkinson-White syndrome) #2 £ = 4. %% % 3 8 § (Congenital heart block) % ,%gr_! SRTBEFLZE AL T AR B iR

I 5P AR A R
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100%

90%

80%

70%

60%

50%

30%

20%

10%

0%

D-TGA ToF-PA  PS/PA+IVS Critical TAPVR CHD s/p fo 8
CVR pacemaker
LN
w7 —(NES) w7 i —(CCS)

W6 % - R

ggFm] ay\

,]. ) 7‘ - (NES)ﬁﬂ J"laﬁ—ul-r‘__[— BL :‘i

100% A

90% A

80% A

70% A

60% -

50% A

40% -

30% A

20% A

10% A

0% A

000 | | | | | | | |
CoA D-TGA ToF-PA  PS/PA+IVS Crm cal TAPVR CHD s/p #ast
pacemaker
B
07k =(NES) w3 —(CCS)
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100%

90%

80%

70%

60%

50%

30%

20%

10%

0%

10.34%

64.59%

25.00%

PAPVR

Bk

L-TGA @it

w7k =(NES) m7ik—(CCS)

W8 %= MSHHswop & AN &

s (NES)RZ ##rer b v

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

VSD ECD

18.41% 13.33% 60.95% 40.00% 84.04% 72.73% 86.67% 75.00% 54.89%
PDA PAPVR ASD PS AS L-TGA st
B

07k =(NES) w2k —(CCS)

EREIE R Tl

o ¢
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A 2o 32 - (NES)#E L B Egar b v &




100% - 98.64% 66.67% 100.00% 88.89% 76.92% 80.00% 96.88%
90% -+
80% -
70% -+
60% -
50% o
A40% -
30% o
20% -+
10% -
0%
CVR

Ebstein * aortic aneurysmi Williams+ BAV with cardiomyopathy Coronary artery E g
Ao root dilatation§ anomalies
B~
*:Ebstein syndrome
#:Marfan syndrome with aortic aneurysm
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