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6. BEFENTLOEE R
A RE CRREBESER K

1EFHMBERORELEDRE

Wenink HOBEEGIZLAUIE primary heart tube D4-2@ transition D NILDHH
Sinoatrial (SA) ring & bulboventricular (BV) ring |2 H 3895 specialized tissue 7>l
BERDOFELEZOND, MBI (SA node)iI £ 5 £ KEIkREE S crista
terminalis [E. F D.LAME T I282 P cell & transitional cells 236725 RE5k Uy 5 i R
T&H5D, SA node LIZD SA ring IX crist taminalis <2 iR O J& 13 FHLH% sinus septum
L7 %, DB PICIEAS B RS R & U CORER O AR SAFFEE 30 FE 5 B AR
(R >TRY, FERM I ~OREZRE AT 5 atrial myocytes 236722, L5
S IF S it A RS MAl crista terminalis O 3FEEE D385,

7 = MRS O ARG O E R FLO DB LS A7z interventricular ring O
specialized tissue Tdhb, ZDOLEMFLI LV IEFEE OO TRBENZLENED ETED
IR TFICERUARIEEY 72T 5, SOITH RO A 5 BB &t
BRIE R D E ALY 7 ORI B IR 12 05 2 381> TR R 2D > 7 ORI
\Z-D7273%, Concordant AV connection d-loop TIXFE=EMV 7 D1 J7 ik 45 23
LA RARNCEES 3 52 & Tl D% 75 7 =i Ei O 5 2 MRS B I 05k
SND, T b, LDEFREA B O T CTHD transitional cell zone ITXNEER
Jin & — Ik 1 septation [ZPEW T HIELAMIFEEY 7 TixdD compact cell zone 73
Ji &L AV node ZTE %9 DN DR lower atrioventricular cushion PNEIK & AV sulcus
tissue B M EERE | ZIXIFN TIEHF D Koch —AIZNLE T D EE P IRIZE =G

ERESHRGRBORE

RAGHE CRABONBESF EPER B 2013

Wessels A et al. Anat Rec. 1992:232:97
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BRSNS, — . B K Atrioventricular bundle (His bundle) (1) 2@ R
penetrating bundle (PB): purkinje cells 7>572% AV node 7»\HDIEN.H T CFB # B &
DEFRRTE B COBRICATT 5, ()2 E RO 43I 35 55 B R ETO R
DIEZEE IS HL ] non—penetrating bundle non—branching bundle (NPNBB) X512(3)
43#%Z3R branching bundle(BB):22D LIS LI E720 D= FRTE EEONE T
ELTIBIREIZ trabecula septomarginalis (TSM) body (moderator band) N % J& 74
AT ERRVRTFLEAAR 722D, ZIb D B E AR FE O AUIZIE R OF A - it 0=
HfE trabecular septum DFEAEDR R R THY | Mt FH g - e F o F g, $
fRECH B . =R IR R E LY FE 4 @ minor variation 234U,

2 SR DR BRI AR E R B H DOIREEK & Major Variation

DBEAL(Atrial Situs) LB ZEFE A KN (Mode of Atrioventricular connection)

TR E OAFEI LD BAL(Atrial Situs) &8 H272 BE 3% Situs ambiguous §720%H
Isomerism heart (2R TIEZ DR F 0 BANZLED, F-ERIEERKITEEEEE
£ 20 (2 0 = JE RE (Bi-ventricular) ~ 1 /0> 2 /& & (Uni-ventricular) ) X° 5 = 71 & 1
(2AVV CAVV) L=JEHE (d-loop , 1-loop) (ZEH72U MV 4 D Major variation 23F1E
ERAR

—BAIIZ Non-isomerism TlX 2AVV AV con AV disc $5WME CAVV AV conc
(Non isomerism CAVV TiZ AV disc )05 K4 TLL T O X4y TERIA) FE =58 1
ETHHESND,

D Two AV Valve JEREDANTET A

(1) BB 2 E AL AVconcordance weoncontanes 12 r

(situs solitus T d-loop)H L<IE iRy » ‘ P o
AV ambiguous, Rt-hand 2 S AN AONS
ventricular topology (28T ‘QO \M@ (\”\'5@ <;®
TN =Gl YR 71 | Byl S OTIN 7 ; ) i
SRR DD EF RO RS Cotaerins | /75
malalignment (ZXV{EIE R (HD 7 ; ":1\ z . ) o
UVNE =R IR) OGO = @ : m 4 Q} Q\j)
AT (JE2) N (A5 5= - /2 SR B 2R) ECO ARSI NI ADBEIET Do WT D
AUZBWTHLEPRRE ~ 05 T RO OWITE N E =S ORI B HFL L E
MBI T, IER D RARO% 7 =5 BB BB REND, 722U E =
Fr/e AR (2 E RO =) TIHEBRIA B O EICE > TR H D%
LB EHHY trabecular septum O F R EICHEIND, BEEBEEN L AV
ambiguous (ZBWTIIEEEAS RO R FIZIVEZE 7/ variation BAELDD, B

AV discordance v
By discordance SR DIRV
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FEEATN 2 AV Valve TRED WA EFEOFHIT AVN BFEIETHIEN LN (2RI
Left Isomerism)

(2)BZ|EWHL AVdiscordance (situs solitus T I-loop)bH L<IE AV ambiguous Lt—hand
ventricular topology (2B W THIEIE KIMETNIENOMEEFFAE (ER) A
M EMEHLE) FTCOART NI ADFIET D, (& IE KM E EBAALIE 35 L OV 7
IS BN TIETRREESN R (05 TR ETRAGS.L=E R RRAESILRN) D72
LR REABARO FEREE D E R RS G TE LR DT0 | % T ibHEi~1%
FREMEERITEERSNT, EE TIERLNRWRTT B EMSE ~71 5 B ERE
BENTFAET D, —JF overriding/ straddling mitral valve (ZfE A BEAIRUE IE K
HRNE & 702 & o 28 FIRR DN R IR B LRI D BB AR B MFIEL sling ZTERT
5o SHIZHFEEFAETA CHGEMERLE) Tlk 1 EEAEE - 5B ER8 5K
INADA M B2 D, — HEESEN L AV ambiguous ([ZBWTCIIEEHEA LR
RO RF NIV L7 variation WAELDD, FBEEAED 2 AV Valve JRRED G A L
FLOJFHIT AVN BWEFEETHIEN LU (ZEIT Left [somerism)

II) Common AV Valve JEHRED AT T A
Common AV Valve JERED B E A ##U%X Complete AVSD #>5 unbalanced
complete AVSD . Common "

inlet ventricle ~®M—# DA AV concordance : R
NINTLHTRT, sl g PSR ATILY L
Non-isomerism Tl&—#AIZ 0 : \' ‘ Q v
% AV concordance d-loop 73 k" "‘&“J "f ' ( . )'\1‘
JFHITHY EELERKITE o ) ‘ .
RIPRRIEOEANHE o Unbaned V5D _
ICHESND, BN A Q
D= F R crest 7DD ﬁ > ) | &‘h \.)

dominant LV / RV T AV — *
node MO\ & X Nodal triangle

FEEI = A2 BAEL720  NPNBB 23 IVS TH B4 E4TL BB IZH 273, dominant LV 7>
5~CILV TIIA TR LIZH RO E e DRESNI LT h3 > TR =M RIS A RIS
RNL 95, —J7 Isomerism TliE d-loop I-loop RHiif& DEFEHEHI NN EEL sling 2K
TAHZEMZUNZEIT 1-loop Tl corrected TGA [AIFED anterior node 7 dual node
@ predominant node &L CT&H AV T single node EL TIEFEL PB 23 RiiJ7 IVS TE EIZ
BHETEEDZELDS,

%72 Common Inlet RV X> Common Inlet Indeterminate Ventricle Tl3u02 H @23
BINTIRWE DN <t 5 BE RS HIDS PB 28 main chamber @ H HEEZ £ T3 D72
JEBIH B D,
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3 Isomerism &R E R
ODERER L O E R DORFEIE Left Isomerism (Polysplenia) & Right Isomerism
(Asplenia) THHE [M] D Z & 5, Smith A, Anderson RH & (Cardiol Young. 2006
Oct;16(5):437-54)IZ 8% Isomerism 35 fi(Left 25 # Right 10 Fi)IZLiiT Left
I[somerism ClX Biventricular & #& (VSD, AVSD) 3 23/25 Bl R 573 THY
Univentricular JEHREIL DILV DIRV & 14 Th-7=D 2% L T, Right Isomerism Tl
Univentricular 3 JX OV Biventricular VW3 2123V C% Umbalanced/ balanced
complete AVSD JEREZ 2L, BLLEEREL L CIIA EH DU indeterminate type %
LB, AEREIL Left Isomerism TITH —&H AV XK N [EHEE | Right
Isomerism Ci%4f dual SA node % 2 UFHHII CTH D, 7 EERIL Left [somerism
TIX 17/25 KEB5y DIEW| CTH— D14 J5 5 Hi(partial or complete AVSD)&H A ML FIT
BB #E it Hi(corrected TGA B! DILV)&Z R L723E D 2/3 THER LD LML T
BOARIEGREO ®HE O RMEFEE T vy 7 RIESHM IS b L7 o7, F2 1-
loop & 595 Biventricular #£& DIRV 1 $5]0> 8 i C dual AV node #8877z, —F
Right Isomerism CIXOEREIZHID LT 2EIFIZ D dual FEAEEIHDHUNLE T
HRGEIO dual AV node ZRRDZ D4 Tl H A3 2 RIZHAE T2 sling 2 2 L7,
ZOREREH sling XA (ZZ <A 0955 Eh6 i BRI AV
reciprocating tachycardia (AVRT), presumably involving two AV nodes and a

connecting sling DK X5,

. .3 "
Isomerism D/ JERE
right isomerism left isomerism Left Isomerism
F\_/q 5 he CAVSD
11 0 10 PAVSD
{ MRA ) C.«nn\). MU\% gry il J VSD
\eaf Nt % \
Univentricular Heart Biventricular Heart 23 Biventricular
¢ i~ e —~ - =DILV
> - 3 &P ) “DIRV
V4 I/ I/ N ‘;s‘ DIV
— i p
- ’ Right Isomerism 1 CAVSD

ey .y A PAVSD
N - vso
™ wv \™ (
\

Biventricular
®DILV
“DIRV

puv

Stmith A et al. The diverse cardiac mo .—phum secn in hea uullhb omerism of the atrial a ppcﬂdauuwllh
to the of the ion system. Cardiol Young, 2006;16(5)-437
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Left Isomerism

Smith A et al. Cardiol Young, 2006;16(5):437-54.

Posterior node (16) Dual Node Sling (1) Dual Node (5)
(+Disconnected)
2/5 Sling

1/5 one disconnected

/5 both disconnected

s

(d-loop(14) : 1-loop (2) CAVSD d-loop Sling | + AVSD Lloop
AVSD 12, VSD 4

Dual Node Sling(1) Anterior Nad_g"lzly..) = Solitary AVN

i 12 connected
" Solitary AVN
disconnected
® Dual AV node
Sling
" Dual AV node

; no Sling
“+=» Dual noedes bil

n=1 DILV 2AVV s disconnected
DIRV d-loop CAVV Sling

MKEEI

” Right Isomerism

Smith A et al. Cardiol Young, 2006:16(5):437-54.

Dual Node (Post &PL) Sling
+hypoplastic Ante(4)

IVSRén
Double Inlet
¥a g 5 lndeuin:inale Ventricle
" Dual AV node
Sling
“Dual AV node

n=1 DILV d-loopCAVV “=*  p=1DIRV anterior
no Sling

Dual Node! Sling (1) Dual Node
(Posterior connected)(1)

straddling disconnected
Dual Node (2)
either disconnected

)

Dual Node/ Sling (2)

8 L
n=2 CAVSD d-loop" " n=2 CAVSD l-loop’
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IsomerismDEZGERRE: Dual AV node and Sling

Disposition of the atrioventricular conduction tissues in the heart with isomerism of the
atrial appendages: its relation to congenital complete heart block.
Ho SY etal. (J Am Coll Cardiol. 1992 Oct;20(4):904-10).

Case no 1 2 3 4 5 6 7 8 9 10 1" 2
Sinus node + +

Alr trans zone

mm‘ii V“- ‘i iﬁi%

PBON Wibhrous body)

EAVAANANAA j +

Post

Ant bundle

Antl AV node

5. Y6 WA ZE X B CT IR A MBS E R D 3D ST
Asplenia IZBI}AERER

BT, EF DX SPring8 (DK & E M IEs L — 7 G e 7 vy =7 o
—BRELU T2 FWALFEZE X #R CT (IZX DR M LIR BER O LIRS
B R3D MWEMITAFZE] 2L T, ZHIVETIZ Xf5ELT e RO B R
CMEARIZES O, BEPREXE, EERDESAE, MREEEE, BOE =K
FPA#H Ebstein W S RMERENRFE T 08 THD, HiklL  BHALFIEET R
JeHiE% (Spring-8) \Z THEARZE CTUE AR, IR ARG L 25 1 m/voxeDTEIZ THEH
7z whole heart A CT H{§(ZC CT EIC IV FFE S DI BE 0D B = W 3
{8 R 2B BN Y[R E . fEHTL 7=, (ShinoharaG, Morita K et al: World Journal
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for Pediatric and Congenital Heart Surgery2016, Vol. 7(6) 700-705

anterior view

surgical view

IEH IR AFEELER3D AL FPHIRREE: (2 CT sk e

B TCHE RS E D0 TPETE L E IS 5 8EI8UZ Aschoff SO RIFARE R OJi PR
MFHIERE A ET D, Ew’%ﬂ‘é low density area 75t A, e Y] 12 Z DR

FHIRE PO E SR Bl bR, ZEAMEMERRS Iz, o 0BIRICRY
NORFARER D 3D ﬁ%‘ﬁ@ BT A 72 BEDS RS 72 5 i) 44wl
RE T®H Y /L NL AR & D BILRME A BB DT 2T 36 1T D RIS BB D JRE D B

side)

AVSD DORV PS NGA common or RtRV RV/LV (RH) DORV NGA
AVSD TGA PA common yes LV/RV (LH) TGA PA (Ao from Lt RV)
AVSD DORV NGA PS common yes RV/LV RH DORV NGA AMB BifdfiLt VIFIZEE %)
AVSD TGA PA common yes LV/RV LH TGA PA Ao from Lt RV
CILV TGAAo from Rt rudiRV  common no Lt-LV RV/LV - TGA (Ao from rudi RV)
CILVNGA Ao fromRtLV  common no v 'r“;’éf’:\; : NGA (Ao from Rt LV)
CIIVTGA PA common no v W/rudilv = - TGA PA
CILV PATGA common no Lv rudiRV/LV - TGA PA
CIRV DORV TGA infS-Rt VIF common no RV rudi LV/RV  (RH) DORV TGA(inf S_Rt VIF)

CILV TA PA Ao from LV common no Lv rudi RV/LV - PA(Ao from Lt LV)
CIRV PA Ao fromantrudilV common no RV f\\l/)(ﬂnt A - PA(Ao from ant LV)
OBVEA A:J:%r:f;:: dmdi A common no RV &‘;}ﬁmt radl] ¢ PA(Ao from ant LV)
CIRV PS common no RV RV/rudiLV =~ - TGA PS
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Fo o PARE R DA H7e i #a 157, Asplenia (2RI A.LIERBLEEEREEN D R/TE
DRFE : Asplenia 13FEARIZEBITHLIERIEEITFEERE S 26 common AV valve,
Topology : Rt hand 7/Lt hand 6, FEIIRPASHS, BT I U N THIBEARIE R A5 2 i
LLTHEEFRETHY ., sling JEET 5 dual bundle Z & RIZERD 1IN JEPI ~ &
#fi % & e fl 4 O bundle, node DFRFAZFRD | ZNOE VAKBEBRIZ L,
Asplenia (233172 LB O R : EEGZE R D RFEE ventricular topology &0 BEIH |
DEFREELEFRD alignment 728 LNIEREERITRARE R AETT OB HEMELL TH
Hark7po7 Asplenia OFFEIL, 1) BT -1 570 bundle 1305 W EH 7 BOHT - 1%
3 RE VIF/ inf S 720U IVS LOBINI ST EATIR B A2 H T8, 2) R T D
IR L EZ R LEETHRBICRERSND ., DEFREDES N 2GR
WEEETIL, node 2>HEULOD IVS/VIE/inf S DWW NNIZEIFET 2 ETH, BEFF 5
Wi | ZHE L TR N BTS00 B BENEAT R E DL 70 BT R 238072,

AVER TGATA CIIV TGA PA

AV valve: comon
AV connection:
bivent. LV/RV left hand
VA connection:
TGA PA (Ao from Lt RV)

AV valve: comon
AV connection:
univent IV/rud IV
VA connection:
TGAPA (Ao from Lt IV)

¢ ’:;;te‘l'»/“S(leﬁ o\gz\tgvs Rt
% Side) BB\
" i
: RV (1 ( ,‘\‘ ) g
p NS \\\\ ";,/‘ .
Rt RA_Rt1VS Rt LBB_Lt RBE P <> 0023101 o -.\\“\\-~/V 4
I - Lt RACREHVS-RtBB
CIRV PA Ao from CIRV PA Ao from
ant rud LV ant rud LV
AV valve: comon AV valve: comon
AV connection: E AV connection:
univent RV(+ant rud LV) univent RV(+ant rudLV)
IVS undefined VA connection:

VA connection: PA(Ao from ant LV)

PA(Ao from ant LV)
S— 77 No\ant IAS_LLIVS
md 27 \ rud 4., mtramural_RBB
w7 I\ Wt g
(] '\*R’zm\i \\
ik Rt
T
| [= ~peiteriot ad
[ A | [ Ivs /BB
g Ff\l \) ©
N/ A
\ 4
b < {4

LtRA_Lt IVS_Lt RBB thin/disrupt

33



AVSD DORV PS NGA

AVSD TGA PA

AVSD DORV NGA PS

AVSD TGA PA

Post AVN (Rt RA)/ IVS/Lt-LBB & Rt-RBB

Post AVN (Rt RA)/ IVS/Rt-LBB & Lt-RBB
Post AVN (Rt RA)/crest IVS/Lt-LBB

Post AVN (Rt RA)/crest IVS/Rt-LBB & Lt-RBB

Lt VIF/disrupt

Ant AVN (-} ant IVS{left side) PE@

Ant AVN (RtRA)/ LtVIF/ Lt IVS/ crest LBB AVSD

Ant AVN (RtRA)/ LtVIF_RtIVS/ RtLBB LtRBB

CILV TGAAo from Rt rudiRV
CILV NGA Ao from Rt LV
CIIVTGA PA
CILVPATGA

CIRV DORV TGA inf S- Rt VIF

Post AVN (Rt RA)/ IVS/Lt-LBB & Rt-RBB

Post AVN (Lt RAJ/IVS/ Rt LBB

Post AVN (Lt RAJ/IVS/ Rt L88

Post AVN (Rt RA)/crest IVS/Lt-LBB & Rt-RBB

Post AVN (Rt RA)/ IVS/Rt-LBB & Lt-RBB

Hypoplastic Ant AVN

inf S(Rt side)/ Rt LBB Lt RBB

1=
IAS/IVS
aligned |

Ant AVN (Lt RA)/ IVS/ Rt LBB
Ant AVN (Rt RA)/ VIE/ disrupt

Ant AVN (Rt RA)/ Rt VIF/ Lt IVS_BB

Post AVN (Rt RA)/ free wall intra mural ~IVS

CILV TGA PA Ao from LV £ 8B, Rt RBB Ant AVN (Rt RA)/ inf S/ intramural/ Lt LBB
CIRV PA Ao from ant rudi LV Post AVN (Rt RAY/ sub annulus- VS Ant AVN (Rt RAY/ Rt posterior v/ B8 1'L'E
IAS/IVS
KRViEnde frt':’r:ﬁannet dmd' v vanct Post AVN (Lt RA)/ IVS/ Lt RBB thin/disrupt Ant AVN (IAS)/IVS/ intramural/ RBBLBB malahgn
CIRV PS definition difficult definition difficult

1) Edwards W. Cardiac anatomy and examination of cardiac specimens In Moss and
Adam’ Heart

disease in infants, children, and adolescents. 7" edition. Ed Allen HE, Shaddy RT,

Driscoll DJ and Felters TF. Lippincott Williams & Wilkins Philadelphia 2008 p2

2)Edwards W, Classification and terminology of cardiovascular anomalies. In Moss and
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4, Post-operative PAH
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Pediatric Pulmonary Hypertension

Nice 2013

D. Dunbar ky, MD," Seeven . Abonan, MD,: Robyn J. Barse, MD,| Rolf M. F. Beeger, MD),
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ESC/ERS GUIDELINES @

2015 ESC/ERS Guidelines for the diag
and treatment of pulmonary hypertension
The Joint Task Force for the Diagnosis and Treatment of

European Respiratory Society (ERS)

Pulmonary
Hypertension of the European Society of Cardiology (ESC) and the
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Bosentan is recommended in

WHO-FC lll patients with B
Eisenmenger syndrome

Other ERAs, PDE-5is and
prostanoids should be considered
in patients with Eisenmenger
syndrome

Class® |Level®

Combination drug therapy may be
considered in patients with Iﬁ
Eisenmenger syndrome

The use of CCBs is not

recommended in patients with
Eisenmenger syndrome

Bosentan Therapy in Patients With Eisenmenger Syndrome
A Multicenter, Double-Blind, Placebo-C: Study

Nazzareno Galié, MD; Maunce Beghetti, MD; Michael A Gatzoulis, MD; Jobn Graston, MD;

Rolf MF. Berger, MD; Andrea Lauer, PaD; Eleonora Chiossl, MSc; Michasl Landzberg, MD; for the

Bosentan Randomized Trial of Endothelin Antagosist Therspy-S (BREATHE-5) Investigators

Inclusion Criteria
>12yo
WHO FC Il
Sp02 70-90%
6MWT 150-450m
Exclusion Criteria
no PGI2, PDE V | or ETRB
no PDA or complex CHD
no LV dysfunction or lung disease

Results
Age 44.2yoin placebo
37.2 yoin bosentan
White 82% in placebo
CHD type
VSD 71% in placebo
65% in bosentan
no Down syndrome

» Primary Endpoint
Secondary Endpoints

PVR(efﬁcacy)s, SPOZ(safety)9

PAPN, 6MWD 2
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Pediatric Pulmonary Hypertension
Guidelines From the American Heart Association and American

Thoracic Society  Circulation 2015
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Robin Executive summary. Expert consensus statement on
OPNAESS  the diagnosis and of paediatric pul
hypertension. The European Paediatric Pulmonary
Vascular Disease Network, endorsed by ISHLT and
DGPK (EPPVD Net) Heart 2016

——— Paediatric pulmonary arterial
hypertension: updates on definition,
classification, diagnostics and management
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Improved Survival Among Patients With Eisenmenger
Syndrome Receiving Advanced Therapy for Pulmonary
Arterial Hypertension
Konstantinos Dimopoules, MD, MSc, PhD, FESC*. Ryo Inuzuka, MD*: Sara Goletto, MD:

Georgios Glannakoalas, MD, PED, FESC; Loma Swan, MD, MRCP;
Stephen J. Woet, BA, MBES, MRCP, PhD; Michael A. Gatzoulis, MD, PhD, FESC

Adijusted survival rate curves (with 95% Cis) Design: Retrospective

single-center study
229 ES pts, mean age 34.5 yo
complex CHD 30-50%
WHO II/IV  53.7%
Mean Sp0O2 84.3%
29.3% on AT at the final visit
Analysis: Propensity score-
adjusted Cox model

3 No advanced therapes
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Dimopoulos, K. et al. Grculation 2010;121:20-25




Evaluation of Macitentan in Patients With
Eisenmenger Syndrome Circulation 2019
Results From the Randomized, Controlled MAESTRO Study

Inclusion Criteria Patients characteristics cont’
212 yo, Sp02 70-90% Asian 40.3%
WHO FC II-IV Down synd 8.8%

Excluded: no LV or Lung dis WHO FC 1l 59.3%

Patients characteristics Sp02 84.8%
Median Age 32 (12-82) Baseline PDESI 27.4%
Female 66.4% Complex CHD 24.3%
Primary Endpoint 6MWD >
Secondary Endpoint WHOFC @

» Exploratory Endpoint NT-BNP A
Sub-analysis (aso or vso, non-Down) PVRIN 6MWD &

TAE Y AT v —fERR OREMR
: ERA& PDESI

FC % e

Chss First wthor Year Dryg N ormess  ACT Munfedeg

ERA Galie® 2006 Bowntan 54 01000 Yes IPVRL |mPAPIGMWD
Zuckerman'' 2011 Ambrisentan | 17 NR No VD
Biok' 2007 Micienaan | 4 S14B0 Mo JFC INTHofNB «44WD
Herbert"! 2017 Mcitenaan | 15 N& No MWD, 150,

i

PDES Mukhopsdhay'® 2006 Sidenafl | 16 69310 No 1EMAD 10, imPAR (PR
Singh™ 2006 Siidenafil | 10 304010 Yes [FC, t6MWD, |mPAP
Chau'* 2007 Sikdenafil 7 33207 Ne [FC 150, |nPP PR
Garg'? 2007 Sikderalil U WY N JFC 1MW 190, [ePR 1PVR
Ty'® 2011 Sidenafl 12 01000 N JFC r€MWD 1HRQOL
Zharg" 2001 Sikdorall BOSU8 No 1EMADL 190, ImPAR [PV
Mukhopadhyay’' 2011 Tadalafil W OINUN Y (FC, 1MWD, PVR
Sun™ 2013 Sildenafil N No [FC 1&1WD PR

Condliffe R, Dimopoulos K et al Pul Circ 2018
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not met
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Supportive Therapy: \
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D’Alto M, Diller GP Heart 2014, Condliffe R, Dimopoulos K et al Pul Circ 2018
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ECH IV
Clss Frstuther Yo Dng N crman  RCT Min fndegs
Prosanod Bammawdl” (999 Evproswol (nvvero) 20 15503 Mo [mB8 1CLIPVRLISO,
Pk 100 Bprostwol (orawos) B OBTS No 46HWD
Thomes® 0 Byeosterol (avovesos) 9 12880 No [nPR 10,
ard tregrostind (sicuareons)
SeoSie™ I8 Tepromed (shomeens) 12 O4TS2  No JFC, [PVR. INToraBNR. HEMAD
Yo 2012 foprost frebeisad) 120728 No JEC 15MWD, 1500,
e W13 Foprost freboised) 1304901 No JFC, 15MWD, 1HRQOL
Cee” 17 Roprose pebufd) 110836 No JFC [P VR, 150, tMAD
Combination Iversen” 2010 Boseatan ¢ sidenafil 43485 Yes MWD, 1520,
Dk 12 Bosestan ad siderafi 29403 No JRCASHWD, jmPA2
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Current therapy and outcome of Eisenmenger
syndrome: data of the German National
Register for congenital heart defects EurHeart)2016
Diller GP and German Competence Network for Congenital Heart Diseasess Investigators
FAYVOELNLOEFHR, RAENHE

153 ESBE. FHERIER 34K, RBMRHMA FREE
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Pt 2 I SR SR SR (AT) D A T~ D R
Pulmonary vasodilator therapy is associated with
greater survival in Eisenmenger syndrome  eart 2017
Arnott C, Celermajer DS et al

FoRRSUT, Za-Y—35 > FOEEOER SHROHR

253 ESEE, BEHRHFTHEH 31K, HARRYHLF
AT 72%., BiEd LEFEI0%

e e
F4) \\ ] AT
L, t o
~ 1 S 10

[2thor0EEEFeon e FRTH 0. ATERFLTHLEE |

fit s AL (AT) O R O FE TR A O Z L
Past and current cause-specific mortality

in Eisenmenger syndrome Eur Heart ) 2017
Hjortshoj CMS, Kempny A, D’Alto M, Diller GP, Gatoulis M
BRI, KE, 7Y T 0130 3Rty 2 —HR, RHBHRHE
1546 ESBE . BREFH T 387%. RARZME hRiEeis
EfFHE 64%. 200647 F (Breathe S)AFE DB D EBE AT 52.5%

: == o) Breathe5 A& D )
'[ . (ATE% vs non-ATE¥)
i L
i Jh LLLL P=908THBE L
:' P 5P S EE
REFL(P=.001),
ESIEFH TR, Breathe SLABEDEF(L(IC, AL fE (P=.043)
RCEWmIAEL. DFR20EELTE L. HATEETH AL

MmigfE, WBICEH 2 EEAEN
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fh S ME AR (AT) DL FRANDEE
Predictors of Death in Contemporary Adult Patients
With Eisenmenger Syndrome

Circulation 2017

A Multicenter Study  kempny A, Hjortshoj CS, Diller GP, Dimpopoulos K, Gatsoulis MA
BRI, KE, 7Y T 0110 3Rty Z—FFR, HAROHR

1098 ESEFE, ZHHRIEM hR[E34.47. FBHARHER PRIELE
AT 62.8%. 5E4TFE  Pretricuspid 55.6%, posttricuspid 76.6

Table 3. Multivariable Cox Regression Analysis

[ [ wm | sxa | |
'l"’ 141 1.24-1.59
| 156 I 1oz230
053 | o088 | 03
108, 053 043066 <0001
s | T 2 150306 | <0001

[sestrxerac NMEZZERMCERTREBEELAL
» | 44 F 1% % endpointiZ & A 72 RCT % (editorial by Lange RA, Circulation 2017 )
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@ £Six, ROKE, MsmE. ZEREEICEDLZAERE ML,
M ELRFOJENBEROEDFENARRTH Y Fi-4HA
BEEOREIBETH D,

(105 £ %7 %60-70%. HF@H B A L YI0EREE L)

® NETD2DODRCT. ZTDMDEAKRERK., BHHEMRICLY.
WHO D] T, Bosentani% 5 AM#ELE (JCS 1B, ESCIB). 2 T Dl
T, BOEDHES (JICSaB,ESCllaC), BE THRER+0%415
G OB (ICS1a B, ESCIb AR SN D,

O MMENRBEEDEDTFRANDFEEIRFERESIND D,
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12. 7Aoo A BE TR DI LR
Il R ERRSR)

T d B AN O ENRE L, O IRE Ch o7 X MiERE 25(20)mmHg LA
L OME MEIIIZRB22 N2 | R 72 R CO MM E SRR OS2, 7+
B EERILBRE L E DN RN E EAEN IR TRV EDRHITH D, TR 11
V% IENIRD I AE B R O T IR h— A SRR IEEIE S b5, 43 AT
MO ZE LIS N R FERED B 5 L C NO synthetase, ET1. Endothelin receptor,
DOIBFFEELE . BMPR2 OHNHI2SFRBDHAD, TEERENREIIZIE T 4 2L, /2
FEEDME R NIV, O D 2T o Il i & BRhti g NIzt~ E<7eb 2
EMZN, DL EDOTE Z BT 4 2 AFBR I S PR A & 59 25 A3 S 0Ty
%, 2008 4 Giardini 513 Sildenafil Z# 5L Tk KRR THE B YEELZEREL
77, 2014 4F Hebert 5% Fontan 35 1Z%L T Bosentan D& 4§95 TEMPO
trial THRAMERIEE ZENUELT- LW LT, Prostacycline 32 TIXW AL/
HD iloprost DEGFIKFRER CEBENH A RENSGELIZLEOWME DB D,

BITE ., KI[ETiX Fontan 717 ~?iE % H fi5 L C PDE5 inhibitor T# % Udenafil ®
R RFABR (FUEL trial) 2MTHo TRY ., £ OfE RANEHR SN,

ZOM, HBETOMIEL I DO RAZ DWW THE T 5,
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13. YU MEERO PH Efii e fhiRsE
AREs FESC RN E RS

1) s i E5E (pulmonary hypertension: PH)D iE

g N DZEER R B 1 A At k-3 (mean pulmonary arterial pressure: mPAP)IZ
20mmHg Z 8 2 72\ EB 2 B0 TR, i M= IE 345 07— 7 /Ui A (right heart
catheterization: RHC) | FES 4172 mPAP 73 25mmHg LA EEEFRIND,
55 1 BEEFRS LD Mt Eh R4 i & 1f0 = JE (pulmonary arterial hypertension: PAH)IZ
mPAP >25mmHg. HfiEhREL AL (pulmonary artery wedge pressure: PAWP)
<15mmHg. 7>, i ML & #$i(pulmonary vascular resistance: PVR) >3WU &SiEFES
N5,

Hoeper MM et al. ] Am Coll Cadiol 2013;62:D42-50.

2) FERMOIRBISEDFI 2 BRI 5 1= 4E(CHD-PAH) D& £ & 53

Eisenmenger JEMEREICAAFEEND CHD-PAH 1345 1 BE (WiEhRME M & ) +£) © PAH
I dESNS, DY, 7 BT mPAP >25mmHg, PAWP <15mmHg, PVR »3WU %
TR 723 H O CHD-PAH Efrsinbd,

Simonneau G et al. ] Am Coll Cardiol 2013;62:D34-41.

% PVR >3WoodU (% 2013 4E AHA/ACC HARTA L L0HFHLBIMENTZEFHRTH
D, AT NEDREWVER TIEITN AT S72UWEBI N Z<AFAET D, i E DL
BRI Lo Tl == — X5 55 H S 4 HE 8 Al B AR U 4 i &) 1= 00 7E 2612 H
WHILTWDIGEEBHY , B3 RO MiE L EDERICHEE T L20ERHD,

CHD-PAH [FERIR IS HIZ N AL 4 BEIC A FATHZEMMREEI T,
Eisenmenger JEfEEHE
AT M (N9 %)PAH
Tx U MEE RE v METE IR
BRIy AL TS PAH
¥ METE% D PAH
(Fontan 712 (24 DF -2 i i 27 % £8)
Galie N et al. Eur Heart J 2016;37:67-119.
Brida M et al. Heart 2018;0:1-7

©®e e ©6
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3) P RN I v S 2 D S RAME S v o MR IS IT D2 v o M

CHD-PAH JEBNZ T 5 v MNASEIN AL 726 T B P& ISk 28 RIE 6
IRSIUTUNRY, v 2 NEAEEAZ it &) = 3 A7 LU 7 I A BLL 72 il RE ©
X, (BASHL T7Z2\) Eisenmenger JEMERELD PHE AN ENFESINTEY, %25
2o U MRS AR AL Z I THELES L2,

PAH ZPED Fe R VES v o MEBIZB T DY v MAHOME IS TRt D U2 RS
Do

PVRI <4WU/m2, PVR <2.3 WU
(PVRI 4~8 WU/m2, PVR 2.3~4.6 WU JE | Z £1Zfrit)
Simonneau G et al. ] Am Coll Cardiol 2013;62:D34-41.
PVRI <6WU/m2 and PVR/SVR <0.3
Abman SH et al. Circulation 2015;132:2037-99

*PVRI: pulmonary vascular resistance index, SVR: systemic vascular resistance
4) Je RS 2 v MR BRI 38 1T 2 fi i i R B TR e SR D AR

Jifi v M A R A 159 B (disease targeting therapy: DTTICIZ = RV Z FIAEDT
$K-PDE-5 [HEHK - 7 0 RZ S ARIRE D DY | R FE MM IR i s i E 72 & Bl Ak
PH i i 1 OO SR B R FH BE-° T 14 & R &< 23 AR Th D, CHD-PAH D i
JEM L35 2 53 CV5 Eisenmenger JEEREIZ IV TH = MY S BARFEHLAIOZ
DA DTT D EMEEA NN REN-S2HY, CHD-PAH (23 LT DTT OA &
IS TS,

Dimopoulos K, et al. Circulation 2010;121:20-25

Arnott C et al. Heart 2018;104:732-737.

PAH-DTT % L il ML ERE GBI 0D 2 v RO PASAZ B 459 TRIRERIZ 1T treat and
repair strategy EFRSAL, ITAETE H 280 TD, (B v MERBICA DL
PAH (2% L CZ treat and repair strategy % i~ JH U7 SE R 50/ NS T ORI FE
WENSINTEY, ZRMEAHIEDRRESN-DOH D, BN & i 2 BHAE
THY ., WIZRHITART AL D% MHASEEMEA T 7o S0V ME B O 1 AT B AR
PAH-DTT O AIZ X0 ZEAV I M E SRE OB R 2AR T - 2247 v o b A HE )
SH, U MNAEHER LD EVOITRIRERIE Th D,

Bradely EA et al. Am J Cardiol 2013;112:1471-1476.

Kijima Y et al. Circ J 2016;80:227-234.

Satoshi A et al. Eur Heart J] Case Rep 2018;22:yty033.
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5) Jifi s = AE 25 O LI e RV DR RIEBI DOZIRIZH o> TRE 5L

(Adult) CHD-PAH 3% A G R VE R BB oD —5EIR THh D & & (i g L SE D — 58
WThdHD, o, VYU MRBICKHT DT —T B IEEE 2 D580, A2 —
i ar O—fEII7 A, NSRRI ODEE, &ML EE, A7 — v arE e
NDITARTAL T2 E SR TRE T #H 2B 2 O ERH D,

) A A REF T2 EERaR AR T ) —X
RN KM ORI AR T AL (2017 FFekGThR) 9EE Tl B4 1
fifi @ L EIETR IR AT AR T A (2017 FSGGTHR) BER -t H—
SE R R ORI A8 DA & 9% B, (Structural heart disease) (2
KT BT =T WAREDITART A PR P e [2014 FEE K]
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14. fifi i I B O A D RE R A
A B (B RE)

FERIEELE N, BARGORBERZI 5T LN () T, A=A
A S 1 A A VR L CHIN 2 5 33,

no .,
RIGHT VENTRICLE LEFT VENTRICLE

100 oow\c\o
90 4

80

STROKE VOLUME (*/+ OF CONTROL VALUE )
STROKE WORK (gm-m)

0 10 20 30100 M0 120 130 %0
MEANPULMONARY  AORTIC PRESSURE (mmHg
ARTERIAL PRESSURE

(mmHg)
Haddad Circulation 2008;117:1436-1448

Jiti 0 L D Fos PR & A5 SR A RE ¢

e PRI 5 o it i i 8 DV NI AN RS A2 & | 1% RYEO ifi & i+ & Tl | D%t
I ET2 D, FAEMNTIZIER L T A T AR TG BRI oD el 7
HI200, AR OMIRO T Rh— AKX B K OBHEN 5, — 7, e kKD
FEBAMPEVIRIETIE, AR A EBEROBME S EILZ L JBEROEE
FWRR ARG T 5, 1R RKINCHEL, HOWTERITHET 2% AN O LAk
LT, AEIFAEELFER LIS 2R T, ARG I EEIE LT, sSRD PR R
WZRVAE T 203, A3 23 & IERE 126 LTl bz D PEICIE R &R O R ME b2
ET-LAE S DB RERR A & 7- 9, Bisenmenger JEERED 121X, A MEATEIR
PEm MESE B O F# L0 BAF ThHHI LT, ZOMRBRETF ORI EZE /LT
%6

Jifi v LR (233 1) B B R F I TR AR K+

HERAMNPA P — LSRN EA IR L OEETT 2 L 12 Al i DR
T, A B RE R E I & M E D R TR EUVER T Th D, BRIIZER
B D HIE LT BRI E 00O — R A 2% P S = A A R LA
JEBGED/NSIRoT2BRI, PH OSEDGE & =Rk E OMEIT O 7 2 48 7E
THRNETHD, £ EREREFEE OHEFTIC Y.L &M T U O EREAR T &
WREDE L THLL AT TR AR THD,
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2R e — A i R L 330 B A SRR ETAT

TAPSE &, {DIRETH . A B mEEN KIT=E T U ARHL TR AR~—HTh
Do ITFETIIFHIOAR RO THEIK LU THEH RBEEAN A2 P NEH SN TRY,
Jiti 5 MLESE I BV TR 238 D,

/@\
A" A3
i

- LSS
Expiration Inspiration

Pericardial effusion

Diastole Systole Pressure
overload overloa
RV RV

3D RV ejection
fraction <45%

IVCT + IVRT
ET

EF 15%

HEBANA1X TAPSE L0b A BEEMED BWBETHS

HEMERE 2T bhma— S 3 1R, ZOHTH, TAPSE (4l FHAEE D&
WBEE TH D,

FHEAR A& TAPSE O LB FEI I8 585, Motoji HORERT > Tl Jiliss il £ 5E
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BT BIERERE MR T2 Q0D e AR AL T L TWDDIZ, TAPSE (%
HH R T2 CWNDZ e DD, 2T, 2= H HBEOIHMEIC LD 50 I N
FHTANZERAL TS ATIZ RS SHL, A= A HEORER NIZELDLREE,
ZARAERL DARE T M A~BEIT A LI AL END, T, TAPSE 134 =
IHERSBEZ IR RIZRI L CLED FIREMEZ 7 RIE L CND, e, Dol MR (2L 547 2B
HPRLT— NV RAZH—RELTZFFETIE, MRIICE D455 EF35% LA FHERI D435
BEIE. TAPSE JVH AN AL N BIFCThoT 5,

3D .rra—|2 LB RV MR IR MLEDF# FHIRFTHhd
2015 4E Ryo & "1%, fisfiE 92 61 (594 /- 14 1%, 50% I P& FELL o> = 03 Fpafi

Bt ) = RS S 3.7m/s) 128U VT, 3D (L= —RVESVI A3, Jifi & ifi )+
X3 BA O M L/ I RE A £ L TR, B G, JE SEFEE RVEDVI
72ml/m* L& 114ml/m® DL E TR T T 528N TEHIE, RVESVI IZLD3HEE T
“EIMLICHEH ThDH LR R LIz,

F£72 3D LT —|ZRDANRY I VNG v 71K & VT, 2016 4 Murata b
S AR BAZEME it L ESE 89 JEFCBWCIE 4 iiEhRIE 35mmHg LA _EORER]
CIXFFIZ 3DRVEF 28% N T AN RIKFThoEMmE L %,

DT, FHEBIE, T =TV IRENR SV — LRI T2 TOA4EE3D AR
AL DFEMMZRRE AT, A= B O AR AR A 3G it £ x4 54
FEWRRIEIE CHLZ L MEL TWD % SR ET 7. Al ~D3D == —FAfh
DRSS,

Jifi v ML A2 U TR ZB I R Bl 5 91 2> 5 F &) J5 [ ~ DUURE D 5 [ A3 EAL 975

ITD3D Ta—OHFFEIZ X T, filid il EAE TR U7 A5 22 O UHE J7 Al i
ANTRBNDRETT M EAOUHEANS . F 7 [ ~DIHE~E AL T HIENREN
T% Y 97ebb, 2Rt a—TRENT A2 9 AU E SR Z b2t 2 5
NH— 7 THERBEDIMEE T IR TN L D% HBEL TUED il REMEZ /R L T
Do A EDUUHETT AN EBDO IR EFE AN A 2 DG BASR DL 2 2 I FRFE S
LTTFREDBEENHLEVIHREHHD,

B BARNA L DMEAE DR DOFAM 5 15

FHEANAVPRETHLHNHEE ST, T LA EEA OHEERHLH LIRS
72\ Iz, Wl L ERE LSk TR 21T &, 2 < DRERTH EE WA K13/
L. BEEENG GET 5, — 07 IIRELLDAE CRUR A EIC IV E B T LB
Jifi i I E A3 3 LN Tl | A5 = [E AU OOl il 28 e e L L2 D A AR
L AT EE T 2o TUR DI ENBEIEL CLEINZ LN D, SHIT, BED L
AETONEBAEFHE DT /e SR BIIE B 2518 2 225 14 12 A7 S Re PR S B AR b
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L IR A RICAZEND D,
T b | FHEAMDIFIE F T, AEAN A PMEEE B7-720 Tl A=
BLHREENE OREHBAN AR TIZBEFRL TODOTHIB A EEL W,
BURF R Tl A BANA DDA E B A DA REE A 2 7 B LS T
720, HAEIZHTHAM L= —IZZO R REMENH D, £z, FENRE ST &4
EEAHEEZHE T2 7ELL T AEAFAN AR0OEHIRERNH S,

HEAFHRE

HEAMOFAELTIE, HFEOEA LI EFELHEE T O5RIC, A EAFREET]
T 25 IEPREBEEIN TS, AEATRE RVSW(RV stroke work) =47 28— B4 H &
X (MEhRIE- A REE) CERINDD . 2O =2 — @ (pulmonary valve
area X VTI PV) X (4-peak TR velocity)* THEH| T2 “, HEAFEDHKETN
(X, AEBORHEND LA EEE B TICHBIRE IS 2 THEFEL Tnde
W Cx| FEAAZENAEIEIIRIENTODTEAIEHELRTESD, ZOIH7GE813., it
EIREL T2 EZRAROREICLD ARELEDLLOMHNER 52 ENHIFFT
&0, ZOZBZINTEASTIE, HAEANA VK TIESNZ W T, HEZRAMEAN A
DFNZED AR A AL FAREL D BRFE DS W RED S LAVZR L,

HEDLEENOERS : FBIAREC L 56 BIEHEEDOHE

TAPSE/ IS ¥ R B IR 23 22 SR B HH SR MR T2 T2 AR IR W T A B O E)
AGEEE L TED TR EHL TWDEHRESN TS P, — A DICBITALAE
ORI EMFIETIEL, AR R/ GE I ENRE D DR BAT =V OHEITLELIC
KB/ DZEDRENT Y AREOLEIIGEBX, A= FELIHOFFEA T,
HERARMICE G ST A BNFEENZHIEL LD ETDHETHD, HEAN A D
FGEHR T DA IE IC L0 FT L ISR L 22 2758 LILZAR U,

BE IR

(1) Friedberg MK and Redington AN. Right versus left ventricular failure: differences,
similarities, and interactions. Circulation. 2014;129:1033-44.

(2) Broberg CS, Valente AM, Huang J, Burchill L], Holt J, Van Woerkom R, Powell
AJ, Pantely GA and Jerosch—Herold M. Myocardial fibrosis and its relation to
adverse outcome in transposition of the great arteries with a systemic right
ventricle. /nt J Cardiol. 2018;271:60-65.

(3) Gorter TM, van Veldhuisen DJ, Bauersachs J, Borlaug BA, Celutkiene J, Coats
AJS, Crespo—Leiro MG, Guazzi M, Harjola VP, Heymans S, Hill L, Lainscak M,
Lam CSP, Lund LH, Lyon AR, Mebazaa A, Mueller C, Paulus W], Pieske B, Piepoli
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15. JEH 1 REE O EILE A G DORV JEGNI %35 LWNEE I O s
RS K CGREKT)

JEGIIE 38 mktctt, HAERELDT 7/ — B A S, WK ME A EEZLGE (DORV)

+ FHENIRS T 0= K FRUE (sub pulmonary VSD) | @R Tz L2,
£%% 10 HC/E BT shunt i Hi1T, 2 mEFFIC Mustard 072 T ESNZD, HEHE
INDT DTS B L0 H R A8 (ASD) S5 KA A5t T U 7 B A% | il i I JE

HE L (mPAP 45mmHg, PVR 6.7WU) 3%V PAH 1R 2 K28 A LINEERTIZA

LS, BARST 7/ — B EEA K T 270 5% OTER
BME O MBI &7 ole, B TOH LI T —T VA IZIB VT mPAP
38mmHg, PVR 4.9WU & PAH [35%17 3 Db L CUVe, SRR b AGE
f51% Eisenmenger /LU CiZxE 67, LML ERHEEICLD MR ENLT T/ —BEET-
LTCWDEHIBTLTZ,

AJEBN O PEE T OIS I ROEIRIC OV TEGO A 78 discussion L7
SRRETLIZUY,

[HF—TFILIREER]

' Z
# FR1E1EDORV (TGAZE!) YRR
# subpulmonary VSD SVC
e (o |
# subvalvularPS 42.1% L ItPA
# /2BT shunt BAARE b , 58/26(38)
# cyanosis ’ 82.1%
PV(9)
RA (9) mainPA 98.4%

56/26(37)  LA(9)

0,
PR 83% 96.2% PA-RV
peak to peak 26mmHg
) Mean 30 mmHg

LV 90/EDP 19
Qp571L/m|n RV 81/EDP 13 84.5%
Qs:2.87L/min Qp/Qs:2.0 d
PVR 4.9WU
SVR 16.8WU
IVC (9)
61.4%
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16. JER] 2 ZEMFEEFRTEHINRICHEEF YA EEEL, 1T a7k L7-
TAEIE R ML B HANAIE AR DA BB TR D IBHR IS 12O T

FRA BV MR 2R3V RS AV BRI BRI SR D RRE SR
CE N TIRNNCS: AN I
AL BEIREARBRER AL DL OB A S R

[EEG)45 5%, Btk

(i)

# O AR%E (NYHAID)

# EEXMLERBAE (41 KR ZRIEEFRERAN. MEIIREIENT, VSD BASH )
# ERELMEE I TE

# systemic RV dysfunction (sSRVEF 25%)

# EXRMTEEERET vy (CRT-P #H)DIALME)
# FERARetE L EHR

# 1B EEREEE

H o HENR R EEE R (ASV EA)

[BmEE]

< FFF > GTVERF R K EE(NYHA #RE 53 A1)

< BhJp JE >

At JOEIERIMERNIE, SERMEEREE T oyt Wi, Yhe/NE RN @R
LTV, 20 b E 2 Dilfe A H ORIl 30 m2Dlbe A HR L7z, AR CTho
oD, BERIROTZDICHERFEET vy 7 \ZR L, 33 Wk (2007 FFNTX—AA—H
— RO IA BT Z T LT, 37 B (2011 FNTHIO TOAREEIFIEL , TDOEED D
JBHE 5 AR AE C small VSD EEMIEE W M7 27807, S THIRAIE ACE
FHERBLO B 7oy —23BthE720, NYHA T £TUEL, TOHITZEL TR
LT e, UL 39 5% (2013 )20 55 VR IRFIREIE R 523 HE B4~ 2 1912720 | FlI PR A
DFEEEATOG R & I\ THEET 5191278072, 41 % (2015 4RI ED RSN
PR H B TYBEY BHZ ABEEZ2D | systemic RV dysfunction (sRVEF 44%)& . EE /-]
BEFRMIEOZ W EleoT, RFEICEANEE AN BRI SRV HED
70%% A 22\ 2HHE). VSD ST I L O CRT-P LD IALMT 2t TL . el S Fpafi
FIFPEEETRAL, BRIERDUWELZ, Lol 42 1% (2016 )0 AEIEE
FR PR R AL | JERFEME O S 56 BN HHBLL 7272002 7 A a3 B bh
Llpolz, FO%OLEMIIIIIR L7203, B RS | MR, 77 TEIR: 0% (R
HERHBLT 2912720 B B_UH U NBthE 7Tz, IERIZSET DL — R TH

63



0. BT aFIARGFO R ODAREL WL, DI AES & B2 AL, 45 mEEF (2019
ENTODAREIEB L ONEEI ARG B B OT=DIZ ABit7aoTz,

< ABEREILST >

oYL 12.6mg, BV am—)b 2.5mg, At /TR 25mg, bV T KR
3.75mg. 7Y IR 30mg, 734 Z 1 200mg, BEARUHL 2.5mg, R T TH
10mg, 7= 7 ¥V A%k 10mg, N7V AF TR 1mg HH

< AP B >

B F:169 cm, IKE:72 ke, BP 81/59 mmHg., P 65/min, %, SpO2 97% (R.A)FEHEF RS
AR+, L :3LSB A HIMES T/ VI, Flig f - /i 27 L,

REER: A -8R R (), PR SRR b 1 BidEfhRn, DU E e L

<FRAPT A >

WBC 6800 /ml, Hb 12.2 g/dl, PLT 17.4X104 /ml, PT-INR 1.03, aPTT 30.7 sec,
PT-% 94%, TP 6.6 g/dl, Alb 4.2 g/dl, T-Bil 0.8 mg/dl, AST 30 U/l, ALT 24 U/I, ALP
270, v ~GTP 60 mg/dl, BUN 32.5 mg/dl, Cre 2.14 mg/dl, UA 8.9 mg/dl, CK 34 U/],Na
136 mEq/L, K 4.0 mEq/I1, Cl 98 mEq/l, CRP 0.7 mg/dl,HbAlc 5.9%, BNP 953 pg/ml,
TnT 0.032 ng/ml

< ABEh X >

A sensing. V pacing. HR 70 bpm., QRS 130 msec

< A B f iR >
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<oLafiE I R A >

2012 2014 2015 2015 2016 2017 2018
Pre ope Post ope

sRVDd (mm) 78 78 69 76 7 76
sRVDs (mm) 68 66 61 65 71 66
sRVEF (%) 42 44 35 29 RLEZRL 40
Lt AVVR m I il m v v
Rt AVVR I I I il il I
#t E PA JE

(mmHg) 45 50 40 50 55 60
PA banding I RLHZeL Rl 13 13

7% (mmHg)

<D — T >
sRV: EDV 436 ml, ESV 322 ml, sRVEF 26%, spl.V: EDV 223 ml, ESV 177 ml, spL.VEF

21%

UM T —T AR >
CAG:H ER2272L (2015 4FhifT)

2015/1/30 2015/10/9 2019/4/22
Pre ope Post ope
RA (mmHg) 14 10 13
spLV (mmHg) 41/11/13 (EDP)  45/6/10 (EDP)  68/7/22 (EDP)
Rt PA (mmHg) 40/26 (30) 40/19 (28) 56/24 (36)
Rt PCWP (mmHg) |21 20 24
sRV (mmHg) 84/11/20 (EDP)  89/12/28 (EDP)  78/8/24 (EDP)
Asc Ao (mmHg) 84/59 (69) 87/60 (73) 74/46 (57)
CO (L/min) 4.25 3.67
CI (L/min/m2) 2.34 2.08
PVR (w.u.) 2.1 3.2
<HREHHEH >
vV 5% OTRHRERIG L 2

vV 2015 DR RB L OIS ADHAI T I I i1~ 727> 2

v DIBREREA T~ DA A 713 2 BLFERIEINTH D ?
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17. JEH] 3

A BIDIEGIE Y a AZBRL T, 2 IEGIDMER LR T, WL RIRICE e iE
BITHY, B DTN LT 2 JEBI D 2T T 5, 4 HRHOEMKTRE
B | WEGEA DL WEFNZ DWW THRARLIZW, FER O AETHTITRIE, T %k
FEVEHL I ET,

Case 1: B4 MlisR RS 7 2 HE IS OF LIS ATkt D IR IEERIG VA DM SE)IE
A B

BBy Bt B IRAE L 72 5 JE (PAPVONZ A DF LTIt 28 AU AR B - &S 13 70, i
Bl 76 k1, fER2 TOMIES X BRI R R 2 52 T Il s A 2 Wr s vz, IS
CT TN BT RiEFIROSEA FIRICEDET 5 PAPVC 418 TS,
AR I i BV Lo i MR/ GOl 7 — 7 Vi A bd 1.8 TH SRR A B S (0 MRI T
@ RVEDVI=152ml/m?), DA LA TIZ7e, DARRIER 322 GEB A GE L
FFEn W a (e KEREFE B peak VO,=110%0fN), £ liliAsAldh EEEWIRRIC LR
TR FTBE LW S AL TS, AE B OTRFRERIS IZ BT L s RIS e Tl T
PAPVC ZEME5, 2. NAFHHIZ PAPVC #EHE TS, 3. A DHFHL
PAPVC X1 LR, D 3 DD F =8 ERDHH, Bt TORE A SO TY L
G DEERREFRRLIZU N,

Case 2:7 M”18 5

M R B0 AR B B D72 WVE (1] CHE RS AU 2 U HE 5 13 M8 55 M i s M 2
H(innocent flow murmur, HZHEREMEMET) EFEIT A5, Auckland City Hospital PNIZ
&% Heart Murmur Clinic TAZU—= 7 &E§17 1,221 B D BERE G L HEFIE 51 D5
b, 156 fi(12.8%) TMBAD.DRBEZErS L, —F5 TS 1,065 f1(87.2%0)13"
PE MR O HES” Tdh 7= (Kueh SH. et al. /ntern Med J. 2017: 47; 199-205.),

JEBNIE 20 % B 1 RFE, @RAEDENGEZ CLHEE ARSIz, 5D
TR 2 BHMET 527V =y Tl A PR RIBIEASD) L2 MrS v, Y Be ol i & 2
Blafair&ivic, 22 COxma— O, LI CT MRIgSiL73, ASD 137:<, £ D
g E W 27RO 720 o 1o, DHEE XAV LV Z D IUHE HIBR MR THY | IR
BDRIEEUD 2D TR E TR DIEA DB LB S A, NS R DR A R~
TR ENTZ ZOLMEE DIRRFEHA DT EDIINT 7T r—F LT & 4 FE T
Ditiama O TY B SGOBREFTRR LTV,
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18. 74 H R
NP B (R LK)

(IZLWHIT) 1971 £RIC Fontan FFDEAIDOEA DM THOITLK, 50 05 8 L&D
LLTW5, BIfFFE TIT Fontan circulation OFRFEIIEGRIZIEED . fli 2 O Fiffr o
SR IRIERERIE O RIE L M Tz, BEFERI R IR — ki &72Y | Fontan
ITIERAED M EL, FERDOEEL LB IS OB LA TR OMREIIRIAINEL TITHD
DI Tlele, ZAUTLY S DILRFER D 2 Zd, Z<DEPHEDE A H
SN TRIZOHEFETHD, BRYOIRRBAEND ., AFRTITRWE IHER ERE
BT DHE bI—E T+ ZFIROBEINIT DN TE ZRTIUTR BRIk
TWNDDDHE LI,

(TR EERERE ) BA7E . Fontan 7% QOL D@ W EF T2 505 0%, Fontan TR
R TIRITHER DS FTHE TH D, T 7205, Fontan TGO FIREMENHDRBE 1348
T, FAERMEY Fontan FINICEIZET HETIZ, KBRS EELEHEZEZD
FEZR IR PRI 2 B A Z E N EE CTH D, ZOBLSG, Choussat HiE Fontan FAirod 10
i D s Gt A Gl Uz, BAAE TIEE OIS S 3 TILR S AL, TR RG2S 51 E|
SHLTCW D, B IR ot il E O 7= . FEIIRE TS U< V30 i #h IR S 4%
W T, 647 AZ BLICH G 7V RN TS, £D% 2 Wi B &I
Fontn FINDB2SNDDTHLH, ZOFIHRHROEELT-LY | L5 - i ks ks
15 (APC) b, N KR FiEN IR G (TCPC) ~&EBATLIZ,

(RARE D) B PSR ZRTE R G (2 PRV FIRRGRE O ) & IR RO A DHED R
TORRITIR DTz, 1991 FE)5 2017 4R 12 HIZHUBE T4 Z 0 FiiiadT o7 457 Bil%
R L, FE L ORI fER IR 2 ML T, B Sf#AT ClX Heterotaxy, 16mmHg LA
LOMEIRE, BERERUEH ., 224 BT CIL 16mmHg UL EORFEIRE, 7+
a2 FRE O RENRIZ A, A =it ds LOEROERIN 2 F7 35280
RSV, JERSNTe 7 422 FROEICCEAL T, =R RHEZ S 2 Th ) — i
IoE BT ONENDHDHEHE Z D,
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19. XTIV AL F Fff
R = (FERISRISSREZ—)

& IE KM EFAIE(cc TGA) TR L BE—LER G LDE-RILER S EBIZHAL
L7 o TMPNLIEF 1B IESILTW D, L5 HRR KA O L7228 0 LN A A O
Bl L= R R B LU B RS %2 PASH(VSD+PS/PA)ZEO b DA D, HiTE T
IZHEAUCBAH TN T O TODZEN LV DBRFENTR L E L2 > TODHZED
IHEREAR T o /E B ZE 50 Th D = 59 PABIAR 20MEITL , 40 s TIE 40% 20 A
PIERAHBL T HEMESINTND 1), ZRFPEIDFRFTSIDDA7 G F EF 23
40% LA FITAE T L TWDIER TIXF EHE S OREEDIR T 2RO LD, B A
PP CITAEIIERBAE, ABITERBNAELRT,

HAREEDOHF T IS TAORIEER LE, BEFRTHOILAE, —RIPOWEER T ITxt
SR DO IR FHNZIE LR B IETR 975 double switch 47 2)5 B 7z (X
Do VSD+PS/PA BECIEMIESR LEDLEMSNS )

VSD %F’ﬂ; :z%ﬂﬁi®§fibéﬂ‘ﬁi€jf%5§iﬁiwg BHLIEE (FTNRA Y F)
~O A EE T it & ATy 7
conventional Rastelli Fii2M T TE7z, Lol
ccTGA TITRITHARE RSB IRFR AT T A JE Y | i~
VSD D illixZ ) TORF R IEITR LHTDVSD
DS WIZEET rny 72 I3V 3),
Conventional Rastelli % O£ HIf7e 4 EHGEIT L

HZHY RAFE SV TO DD EER DA DA 23580 B DIERI S A 72T T2 D iR
HZREE S BRI 27> TUVA, Senning FAiT (X 2A,B) X° Mustard F71Z
FOLENMFEEHREITo7=06 AR M EEZTIL VSD 20 L TAENLO L
Jia RENRKICELS IO BRIy F ks 35 (O =N MR, X 3), &%
ODAVEEZ W CHSE—MERMEZFHET S0 1), LA EO IS5 FHEEIZE
DL FE—DE— KRENRITIEF 22 BIR ITEE SR W= R 0 R AT 72 D RE DS W FF &
N5,

) BihEDAR

X

) KB

MRNER. BigH z85
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— i BEDLNAFTTEOHD ccTGA Tl =TT
DI ER MBI L CTNDT2bZ DO FETILRIMEZH
ITEMTER, EENRLELELTHEET 2L
FEI AR PEIC K> T EEZ M Ea< ()F) £T
FFBN == T BT, HEERBE
FIHEDHERF CE QUL double switch O3 i &78
5o BN L > TLE—LE/ S ZIE T
L. arterial switch FF(ASO)Z1T-> CKIMLE 2 AL
R HZ LKV IR i & L7 BAafF/e i
ITENRE N AR S NS, LOLER R — =0 7 N A REZREES T 156 KOV ETEME
SNTEY 1), FERD 2V INEFNZY AT 2D L BN — =0 T2 THOITITRE 72
TRRET R EF RO BN LI TH D, EERITITFLL BN =R LI R
FEOMBER T 5RO BILDIER] S B E IR EE 2 HID,

W AUZLTH Double switch FFIIE M T FHNMLETHY, £7- Senning F
fiT=> Mustard FTIF0FENIZEZOMERREELZ L2 R OO R E AR
DEE72 %, RFH O IE G2 E BRI T D ENHFE ThH L3 A I LLRE
2 DS EE IR T o E B i RO R BEASEET B DDIL cc TGA DEREZESAICESTK
X7 advantage & X HIL5 5), 6),

STHR
1) Graham TP et al.Long—term outcome in congenitally corrected transposition of the

great arteries: a multi—institutional study. J] Am Coll Cardiol. 2000;36(1):255-261

2) Ilbawi MN et al. An alternative approach to the surgical management of
physiologically corrected transposition with ventricular septal defect and pulmonary
stenosis or atresia. ] Thorac Cardiovasc Surg. 1990;100(3):410-5.

3) de Leval MR et al. Surgical technique to reduce the risks of heart block following
closure of ventricular septal defect in atrioventricular discordance. ] Thorac
Cardiovasc Surg. 1979;78(4):515-526.

4) Poirier NC, Mee RB. Left ventricular reconditioning and anatomical correction for
systemic right ventricular dysfunction. Semin Thorac Cardiovasc Surg Pediatric Card
Surg Annu. 2000; 3: 198-215.

5) Duncan BW, Mee RB, Mesia CI et al. Results of the double switch operation for
congenitally corrected transposition of the great arteries. Eur J Cardiothorac Surg.
2003;24(1):11-20.

6) Hiramatsu T, Matsumura G, Imai Y et al. Long—term prognosis of double—switch

operation for congenitally corrected transposition of the great arteries. Eur ]
Cardiothorac Surg. 2012;42(6):1004-1008.
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20. 77— PUTSUE DA i H S TR

NS

ik

History - |

* 1671

+ N Stensen: First description in malformed
* 1671-1888

* Numerous case presentation (Sandi
+ 1888

* E Fallot: Nonrandom associati

The Blalock-Taussig Shunt

Vivien Theodore Thomas: surgical technician

ney Medical Archives of The Johns Hopkins Medical Institutions

70

B B GO ERR)

Tetralogy of Fallot

« First cyanotic lesion described

« First palliative and definitive operations
* First cohort of long term survivors
* Model for natural history studie:

* Central role in molecular bi

* Lethal if untreate

History - Il

* 1944
* A Blalock: Palliation — shunt

* 1954
« CW Lillehei: Intracardiac repair

The Blalock-Taussig Shunt




The Blalock-Taussig Shunt

The First Opes Heart Comections of
Tetralogy of Falkt

Initial TOF repair

History - Il

* 1944
* ABlalock: Palliation — shunt

* 1954
* CW Lillehei: Intracal

Initial TOF repair
+ 106 pts (4 months-45 years)

* Survival 77% at 30 yrs
* Freedom from re-opel

Ann Surg. 1986;204:490.

Right ventriculotomy
* Belief that RVtomy made long-tel

« Shift the repair to trans-a

71

Current TOF repair

* Functional contribution of infundi

« Transatrial approach r
preservation of col



Current TOF repair

« Transatrial and transpulmona

* Avoid or minimize ventriculoto
(limite

* Preserve pulmonary val

Current outcomes for TOF

« STS database study 1
* 2534 primary complete repai
* 571 (23%) had non-tran:

+ 1329 (52%) had tray
* 53 (2%) had RV-PA

Al Habib HF, et al. Ann Th

Current outcomes for TOF

« STS database study 2

* 2005-2009

* 74 centers, 3264 operatiol
* < 18yo patients

Jacobs JP et al. Ann Thor.

72

Current outcomes for TOF

« STS database study 1

* 2002-2007

* 3059 operations

* < 18yo patients coded fo
(exclude TOF/PA)

Comugony geries
Totrsbogy of Fablot: D Frnm The Sochey of

oo sgor Db
SAmsuEmnaTmeats

Al Habib HF, et al. Ann Thorac S

Current outcomes for TOF

« STS database study 1

T X ok
- e
18 Pandar  Nacwl
g
W i (8 S) i
i
Ao, e we
TOF reper
W s A4 MBLAN
P
e
e AN e ey Vines  eTe e wres
g
ana (emmenn

A msen

Al Habib HF, et al. Ann Thor:

Effect of PI for early results

* Reconstruction of pulmonary valve

* November 2001-August 200
* 41 TOF and 2 pulmonar
* 18 pts: TAP + cusp a
* 25 pts: TAP (cont

Anagnostopoulos P et al. JTCV:




Effect of Pl for early results

7:11
[ 530391
6.42.9-9.1)
3 (16%)
1
6.4 mm (4-9)

78.5%25 mmHg

(median/range) 1.47 (1.1-2.1)

TAP

12:13
3.2(1.5-62.5)
5.2(3.3-14.3)
3(12%)
1

6.0 mm (4.5-11)
83.3 £ 21 mmHg
1.69 (1-2.3)

Anagnostop P etal. JTCy

Effect of PI for early results

Hg (0-60)

5 (27%)

1 (5%)

15.5 mm Hg(0-73)

21 (88%)

10 (40%)

Anagnosto;

Effect of Pl for long-term
« Survival rates diverge with nor!

* Limited exercise capacity
* Sudden death, arrhytl

P

0.34

73

Effect of PI for early results

Ao clamp time

Effect of PI for early resul

Effect of PI for long-term

* Nollert et al 1997
* 490 early survivors after TOF r
(1958-77) o T vl Pt Wi Bt o s ki
« 10, 20, and 30 year survival S0V bl o 0 S of e Vit Yan ot

O s v v i 9 o Gk

Nollert G etal. ) Am



Effect of PI for long-term re

* Nollert et al 1997
* Multivariate correlates of impaired
term survival
+ date of operation (before 19
m

Lo i Somviad Sagus b ‘e
0N Kol f 40 S of Y Koot Ve Ak
S W

(p=0.0079)

+ Patients wi

Nollert G et al. J Am Coll Cardiol. 1997;30:1374-83

Effect of PI for long-term r

* Historical Truths ?
* Postoperative RVOTO is BAD
PRV/pLV > 0.75 requires.

« Postoperative Pl i
we should

Effect of PI for long-term re

* Experimental Concept

+ Create a non-surgical model o
chronic isolated Pl and comb
PS and Pl in a growing anil

over time, lookin

et al. Circulation. 2003;108:2007-13
T, et al. J Appl Physiol (1985). 2005;99:1422-7.

Stent induced:PS/PT

74

Effect of Pl for long-term

+ Severity of RVOTO, Pl and time

« allinfluence course of RV dil:

« Significant RV dil.

Effect of PI for long-term

+ 1989 World Congress of Pediatri
* “Severe Pl requiring valve inst

Effect of PI for long-term




Effect of PI for long-term re

Indication?

* PVR to control PI
* RV muscle resection to relieve

+ Operative indications
* To improve symptom
* RV dilatation

Indication?

« Single institutional report
« Comparison between 82 PVR a
matched non-PVR patients.
* Sudden death occurred i
subjects compared wi
* Symptoms and funct
* No change in QRS

Gengsakul A, eta

75

Effect of PI for long-term re:

* RV contractility is decreased in Pl a

* RV and LV reserve (effective st
the Pl compared to contro

* The effects of free P

Kuehne T, et al. Circulation.
Kuehne T, et al. J Appl Phy

Indication?

« Single institutional report
« Comparison between 82 PVR a
matched non-PVR patients.
* Sudden death occurred it
subjects compared wif

Gengsakul A, et al. EIC

Pulmonary valve replacem

* (Redo) median sternotomy, regula
 Under aortic cross-clamp (cardi

Operative Techniques in T!




Pulmonary valve replace

+ Commonly PVR with bioprosthe:

Pulmonary valve replace
* UCSF Testarmance o Novine Pesicardial Valves s e
* From 2002 -09 Pulmenary Pusticn

* 73 consecutive patients
 Age of 17.3 years

+ No early mortali
* Freedom reope

* Freedom

Shinkawa . et al. Ann Thorac S

* STS database
+ From 2007 -13
+ 6431 patients with median age of
congenital DB (>5yo and >30kg

+ 3352 patients with median ag
adult cardiac surgery DB

« Early mortality: 0.99

76

Pulmonary valve replace

« Only in some Japanese or Japane
PVR with valved ePTFE co

Pulmonary valve replace

« TCH
« From 1995 -2010
+ 148 patients (>5yo and >30kg
« Age of 12.6years
« 60% bioprosthesis and 4

* No early mortalit

Pulmonary valve replace

« Arkansas Children’s Hospital
+ From 1992 t0 2013
* 163 PVR in children (<20 yo)
« Age of13.2 years

« 1 early death and 3 late de

Freedom from re-intery




Pulmonary valve replaceme

*+ Arkansas Children’s Hospital
+ From 1992 to 2013
* 163 PVR in children (<20 yo)
« Age of 13.2 years

+ 1 early death and 3 late death

*+ Freedom from re-interve

PVR — transcatheter interven

* Melody valve

+ Bovine jugular vein valve in
+ Approved by FDA for HDE i
+ Approved in 2015

[

Surgical or transcatheter?

« Single institutional comparison
*+ 100 surgical PVR (mean 12yo)
+ 124 transcatheter PVR (mean
* 34 conversion to surgical PVR
* No difference in
* Valve size implanted
* RVOTO at latest fo

Pulmonary valve replacem
* When performed in young age, 2!

* Informed consent for the

PVR — transcatheter intel

Percateeen Péemmvey Vans Teapheisben e s
W 7 e P

* Percutaneous PV implantation

* 58 patients

* Mean age of 16 yo
* Mean BW of 56kg
* No early mortality
* Sif nt reduct

« Significant red

Circulation. 2

PVR — transcatheter inte|

From Medtronic w

Conclusion

« Surgical pulmonary valve replace
dilatation/dysfunction and imp
in appropriate timing.




21. ACHD FifiC, ARHENANREICHTZ L
A B (RRBSERKT)

ACHD SEIUZIESE T DNER -/ NEFSR AR RO Tl SEBEBLLATE HEE
RNFEDBENDZ | A2 = — 2 a ACFHRAZENHVET, A& DR AR
HEMENGLHEDI5T EANREETHED L2 TN £ A S
DRNOTT, BESAEZE D, I BWERBEAZ X 5720121, BHr9IctE A8
T DR FEFEHES DM ERHVEHITT, ZITIE, [, ZH5 2

I3V JERDSWTTHIT AL 72k heT L, 35D BRI 2R L E7,

1) FIIZiE downside 7385 (1 21X Ross FAH7) : 4RO &7 030 EALRTFINT
HRLSEEFNHYET, BT HZEITLHBAA KR TY, ZILER LBV
AT AENZHKZBLY S ANZE O IeR T #H A RO D LN EE TIFRWTLED
73

2) VSDIZH&EL A HD (Bl 21T small VSD) : ELERAG BRI/ R EE 2 B
VSD TN, BEDHENFIZESTEN TV EFEEILTLEIZENRHVET, F
72, EFRMBBIRTZ L2 W AR > TLEIZELHV FE 3, HEEITE R L7 fEEE
ITICH L DD T EEDSNETT,

3) HEEDOE%IT detail 2385 (il 213 trans—annular patch) : AT S EICLO KD
UL S AR TE LD T A, I, SHEAL H TRV BB HTIL 7285
7R ERI U E AL TLEW, 2L EFEROFEMZBR LR EnH0E
T —ODEFHFEOE R, MANEERHVIERRHOET, B4R, HARERCK
DO TCOMIELHVET, SEOHRIEOYFEOREITE 2 % KITELIDLNT
T TL 19D,

(RO RBIEE LR C D | 28T/ NS T — B b LIVER AN, FEA > T E,
HORFICRESHBTNBITHZE~HBUALLELTOET, ZARBNTHEEEZ S TIH
S
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22. BHESE R OIR B o0 OB RERHA
e I B EERKRFERSERE 7 —)

IXCHIT

I, IR0 AR CLEICTEAL BIIRICEIH NS, 207 ot A8 i
ATHID IS RN LENITTESEIF RS, Lo LRSI TR
PR, ZEATRICT B0, I LTRSS K &< B 2RI
o Tin%, MBI 7O DL TOLEMHET, AR A AR - R am) | Mk
(ARAE - JEBERE) . LB D725 5 SO TRABIS, ZOBENIE. LAHO
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—RREIR LR DB % 5 LETM

HH O OHEREREM Y — L o T b =a—Ths, Loa—ToOEREMNIL, =
DEDORES (PR WA A f) LEhE (BRH ) OE & O ED, HHEER
PEORBTIE, BHEARTERED -0 BED T ENOLTHLW, EEARUIHEAHN
XL YRR R AR I INL . BRI ERII 0T EEING %, 2 D=6, BEER RO
FREEZ IR U723 S 28, W O E EiF o= — TIXEEL <, MRl IZX55E
ENHHTHS, AR, MES, DEIUHE AT (= F810E) /—[Bl4H H &
(ERENR=T AL R) | WHERIIBEIS 1728 ThHb I, BRHZEII % AW DR
B REZT D20, IHEREE B 2 DB, BRHERIZ T TRtk Ama kL To
BIRHH SRR A3, B D B8 2D e R DR BB CIIRFICEE Th D, ITHE,
AN A AFERT DGR AL DD R 2k — I ICFHE C& B X018 -
7oo ANCAUENTIR, BLDEZETUVDNIH WD), N A — /FEFRR O 22 520 s
AR TN EOREDH D,

PEAERE DIT. DEF I Z M IFICIThE 5720 OEEETHY, hfE - Vo ar s
(stiffness) TH& 2. DD, AR INZITU EH50EE 7 0 AL, WO EE
D TEET DN THY, LR ORI IZEIZE S TLENDDLNE D MK A%
LT ONRY I aThd, BEITITH, velocity flow mapping EICEVESITH]
BAL - EBENATREIC /R o7, kR E D 7S al ITIHERE D BB % 25 /5 1 0% T 5, TS
(stiffness)i. $EIEHAD 1mL OEFHE KIZENTZT OE(mmHg) AL E)T IS I
Hfif C&D, RHENRKERZD, DD T —T R (DFT) TIEEBEOIEEROIE
B L CHEBR AR M (mmHg) TRA L TERBLEND, B WK TIE, L= — Tk
IRARHI LB S faE AR | JLIERBEO®SIEDOS BT 520 ThiTn
R

CT-MRI-.L>A7 1%, B HEERIOFAMIZIZAMETZDS, EEr CORMI TR &7
%o 72T MRI (3R 72, TERE B RE & ORI AIRE T, =2 —F&ITZ L
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RERTEBED DD, (TEPOARZNT | AFRFORERBIBZRETTH0ZL0EHET
BB

A FARE & D FFIRE XL AHBEE 22D B EIMESN TG 2), BRINLEFOF:
IREITH FVFMENDZERFETHN TS, EITEERIFR THD, FHllo=
IZHE LLIZV,

EBRFIC e bt EZ O LEE (IR 260 FI2i TS0 8 K0 (R0
ERTO) DEREL B 2 D& EEA MR EIREE =2 7% (SHICFFRTE
H.O R EIEZ) OF T, PliseEa & Do O EERE DRz Ak~ LT
Al CTED, 7oA Z s T OEIRE IS EINRE THY | B )3 ALIEBHZR D1
T EZPFEUT D EEOHEE S WTRETHY , A MPETmWEBE 55,

BHvic

e R DR BT LT DS REREAI 7 /L 2 U X ADVERR - R HEAL 134 2 OFRE &8
DIVD, —J7 T, B - JRAE - WA | BRI TERE B RE L B N IR A7 9D S R R
U — P73 23720 )b LivZe D, (DS BERFM O JR HIl 2+ 43 [C B fE L7 |
T, il & OFEE A OREFIOIEER DI R A 2 | 18 L 72 FEAMVE T multimodality
approach Z RO T ITHRERFHIRHM A1 7O Z LN RUIEHB 2 5,
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1) AR e, Joly FHH: ERMEERICBUALEILNREEDEREE DR
AEHM.  H AR BR R E 2 MRS, 32:277-290, 2016.

2) Masutani S., Kurishima C., Yana A., Kuwata S., Iwamoto Y., Saiki H., [shido
H., Senzaki H.: Assessment of central venous physiology of Fontan circulation
using peripheral venous pressure. J Thorac Cardiovasc Surg.153:912-920,
2017.

3) Saiki H., Kuwata S., Iwamoto Y., Ishido H., Taketazu M., Masutani S., Nishida
T., Senzaki H.: Fenestration in the Fontan circulation as a strategy for chronic

cardioprotection. Heart. 2019.
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1. Absent atrioventricular connection 2. Imperforate valvar membrane
ﬁﬂfil’ﬁfﬁ (Classic type) IRARBA
TABR(S

BRI FEESI FEHREARH: 51

=RBHE (TA) B — r
(2igF B (MA) ? Wi =R FEAH o

BEF—(A-V discordant)® 54 7
ZRFICH 3LEREDE (SLX)
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(SDX)
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® Typel
(normally related great artery)
a: VSD(-), PA
b. small VSD, PS

Clinical (Boston) | P:
1988~2002
n (%)
94 (82%) 161 (69%) 99 (69%) 592 (74%)

(18%) 13
: 2 e (68%) 73
Type 11(d-TGA) Vi Y% (14%) 13
a: VSD(-), PA 14 (12%) 49 (21%) 40 (28) 186 (23%)
b: small VSD, PS (12%) 3
c: VSD, PS(-) y . g (37%) 11
> (b (51%) 26
Type 111 r ‘ : 7(6%) 23 (10%) 4(3%) 26 (3%)
(complex: I-TGA and malposition)

c. largeVSD, PS(-)

ﬁ Natural history of VSD in TA

® 20 patients(1996~1974), Diagnosis by ¢
& necropsy, Symptom: 9 pts ,8 ] S, RENIRAETE, BEHR
Last E day~16 -lc, llc (AR EEMD G A7) [TH L

-l PN
A(n0 VSD PA)
B (small VSD, PS) HEIKERS

C (large VSD) "
Large VSD. PA - DR
- Type ID#110%, Type ID#140% I Z 8.0 B 3 5
® 9 pts had VSD closure (8 pts: Type 1, 1 pt: Type II, - d-loopTIZZEA. |-LoopTI(IHALLEIF
6 pts (38%):complete closure & 3 pts : partial ¢

ZRFAFAEHDIMTZEILT S Brit HeartJ 1

¥
€ BILDEDES (KE)

Deleyentricls m FEEH, MATBHENIC—DOLE (ELR) CARZASH
BV BERAPEAT B LE-LELFIREEEHE
L. UIEUISMsEBIRES S & A6 L1850 ST DRI

. ! Z(E—DICRSELN

Double inlet ventricle - FLERHEFHLE

- Double inlet left or right ventricle o BEIFNAR  ETEE EIFICAE)

(DILV or DIRV) PR RIFAR : 277 ICAIE

- 2K, RPFHLEICREZRTESE()

- Absent right or left AV connection < = EE‘EE']&‘%@EE#?&*SO%L}J:(50% I—)b) BEE|L
, DIL ZIRDEHMERZEL

*HBAEEADIZAE75% L L

Common ventricle

Univentricular heart

Univentricular AV Connection

et indeterminate ventricle

Functionally univentricul ngle) heart
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ﬂ A =
AZLEZDRRE

(Van Praagh’s %4 Ty| AACRFEEAREVEL FEFHRS  DEM JRIRIDE

FiZIN HREREA: BETU (Globular) k3R : LoIFE! (Tail shape)
Uit =FRUTriangular)  URHEHA: B EX(Foot shape)

PIAERS AL HATER HAECRIE

himE PIAERSRL(H) LEAD1/2~2/394C) F5F
TAD/2~1/3: HHICRIEDEHE

FLEAR FEZEH: 1A EEFLBAR: 2fE
/INFLER: $efEl /NFLERRR: 118
hFEEIAC) hFIEEIAG-)

BEH =R &R

mhER (+) (FRIcR M) ) (BHHB)

RS AR(EEFBEGHHRE—H) 2R (EBIBEHRE )

FEEM A ’ EEHELR

B L E-KME % (V-A connection)
D42% (BAATIZ60~80%*) ZEHHHZEHZ) - TGADS KER S

* Van Praagh et al. Am J Cardiol 1964, Frescura C, et al. Front Pediatr 2014 i
B TGA T MAIMH# & KBIRMAHEDL X IZRAZE

DE-DEBH(A-V tion) el
oLV g0, et TR TEPSA B LD L

- Common AV valve 20% (d-loopD & T,% < (3 M AE 5 5) m Lambert heart: D-loop, d-TGA

u :in)t—?‘ : D-loop & L-loops %1% #k ® Holmes heart: (SDN) D-loop, normal related arteries,

GA(SLL) 5BbH B h | ; i
Single ventricle, In: Nadas’ Pediatric Cardiology DILV, concordant A-V connection, concordant V-A
connection

B BVF (VSD) A%/h& ) (d-Loop®#930% [C& 1) Am J Cardiol 1983:52:573, Am Heart J 1996:132:437
- dTGA, CoA/IAAD & B

B ERIRFED

Holmes Heart AZEMHE
BT,

= REFAEZ (+) & () [TKRI
- -ERLIETEEE B
; PEE-LDEALISIEE M P ERIA S (PR RIAEIRBEASZ L))
T
ber

LE-LZM% (AV-connection)
-HEEEAN S
RIFMEE (-) :#80%LL £
REFER (+) :50% (398, SO%BHBEZH

-

LE-KMER % (V-A connection)
-DORV (BiA [CKBIAR, %7 (CABIAR)
- W ARIR%E. PASH (PS/PA)DIEELAE

Z<I3AAMHE FHICKBIRMAE, FMHEIRMASEDH)

BibE
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ERCAEMEDE ﬂ EECEEHELE
EFTR- IJ-FrR-

TRERDE G T T LAT (53 IREMRIDERIFFETNLRA(CHE

AEEELE

EERBLE

EEMRELE AEMRLE

BEIDENMTERBICHITEE 63

[ [ Semev [ swmerv |
S N T
Common AV valve 43% 0% 50% 83%
PS/PA 80% 73% 100% 100%
Small BVF(VSD) 30% 5% 0% 0%

-AS. CoA. IAA-

Dextrocardia 15% 0% 50% 50%
Coronary anomaly 0 29% (single) 3% R EHREA-V connectionE D EDNSVAILLDRED

TAPVR 30% 0% B% - AV discordant Cl3 BT A 5 81 (DB — & H D ZE R B3(TB3H)

ety 28% 0% 17% o HRAREROBRIEOEOE-RFDEOBIINESD . % REE Y
Systemic venous 29% 0% 33% 3 LTwin AV node-slingh"tH 3]
anomaly

* EEAEE

P Heterotaxiald Twin AV node D AT RE TR LY

[ SostEEnsons

-RIUARDS Ls- Functionally Univentricular Heart

Univentricular AV connection & heart with biventricular AV
connection in which the right or left ventricles are too small as
to be unable to sustain pulmonary or the systemic circulation

Univentricular AV connection
- Double inlet left, right or indeterminate ventricle
- Absent left or right connection

Biventricular AV connection and single VA connection
ia with intact ventricular septum (IVS) and

nt Pediatr 2014
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Atsushi Mizuno, MD
Department of Cardiology
St. Luke’s International Hospital, Tokyo, Japan
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ENREEIE CERINE & R TEIEIRBE IMVBREM E IS (FRBREMHHDD

ES= EBICETTBE FuE eI N SRt S -
LDLOLZFO-1L BHIET S (BOKSIC reziE
=BEILRFO-IL VMBI TL ) o memi e
ye g ATHRED,
EBZE L TER
18I0 UTE EEITH
’ ™ BOFR
3\ WS B Enicso
U mme e e [ ]
IOBIREETEATUVEL —BE
Py #i8=0 <M=
FHEBSE, DIRGE< R0, MBEDEC 2 SRR @ smoLTnT
I3 (LDLILRFO-)L) HDNTLB /} ; - MENOFD i EBNDE<TE,
Y 2 / #HIEH'0 (0D
— LW
R TERRE L/ \ U » — RS
ABICMETEE>TLESE A iy
FICMFATNEED BN
7 8

Graph showing a schematic drawing of the intramyocardial microvasculature (top panel)
and the extravascular forces acting on the coronary microvasculature during diastole
(bottom left panel) and systole (bottom right panel).
==
- |

The coronary angiogram
detects only 5% of the total
coronary tree

t

Femcnen

Duwats
© VeratarArrcior ket |
2 Ve weteus
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Dirk J. Duncker, and Robert J. Bache Physiol Rev
2008;88:1009-1086

Physiological Reviews
9 10
Ischemic cascade 7T

LDEpREM & (3 ?
2.FHEHES USF+ ([CDNT
systolic dysfunction 3 . iﬁ}lﬁ_c 0) F':ﬁ EE,F*\

e ot 4.0 & M TP

hypoperfusion

laeho]

ECG changes

flow maldistribution

Time from onset of ischemia —»
European Heart Journal (2003) 24, 789-800
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Brucei& Duke treadmill score

~ow R=J)LROT?
(EEhESER)

—5%x (BAST FFEmm)
—4x (BOfEIBIE)

(fEER | ERndoR, MEHNE]
=, EhES T RS S52:R)

] 3 & H 2 " 8 .
R Risk >=+5 Lowrisk
+4t0-10 Moderate risk
==-11 High risk
27 28
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MW Nel PROGNOSTIO VALLTOF TREADMILL SCORE FOR CONDNAKY DISEASE — MANK ETAL 343 % 4 oJ [| AY | I —_
=1

VALUE OF A TREADMILL EXERCISE SCORE IN OUTPATIENTS WITH
col ARTERY DISEASE

Dasesce. B, Manx, M.D, MPH Livoa Siaw, BA., Frone B Haseess, [n., el

Maxs A Hiarey, M.D., Kaxes L Lus, Pa ). Jasex R Baseron, M.D., M.PH,,

Ciakies B. McCaxrs, BS., Ronear M. Cacsre, MDD ane Davio B. Prave, M.D,

~Lw R=)L

Table 3. Four-Year Survival According to Risk Groups Based on

Treadmill Scores,*
Risk or Drame et P

o (8) wo (%) wevivas
Low (=+5) 4% (M) 09E20.006 379 (62) 0.99T0.000
Moderate (<10 1w #4)  795(57) 0.92+0.011 211 (34) 0.95+0016
High (<—10) 12000 07120060 344 0.7VL0100

B i valoes are Kaglan - Meer survival estmenes = SE The ipaseess ware stected
from 1963 thwsgh 1980, and the supabicats from (983 thcegh (985
¥ o arginn during exercine were ot avaiabie for 28 pafcws.

RURIEFZREL. BROMNIERT DT EHEN

29

Review
New Directives in Cardiac Imaging: Imaging the Adult
With Congenital Heart Disease
Jonarhan 0. Windram, MBChR,' Servasel €. Siw. MS, MDD Rachel M. Wad, MD.* and
Candice K. ¥ i

Usec of stress echocardiography in the assessment of adults
with congenital hcart discasc is_limited, It can be uscful N s 75 =
assessing adults who have had surgeries that manipulate the 1 Ll\HjJ @.m].l}lbﬁzlz4mj
coronary arteries, such as individuals who have undergone an
arterial switch repair.

INTERVENTIONAL CARDIOLOGY AND SURGERY

Assessment of left ventricular function long ferm after
arterial switch operation for transposition of the great
arferies by dobutamine stress echocardiography

L i, A X T Chos, M P Lacng, € 5 W Chis, ¥ F Cheeng

AN 873

31 32

B EIMRI

Phase contrast imaging allows for accurate assessment of
regurgitant fractions, regurgitant volumes, and shunt caleu-
lations. Fibrosis and scar can be visualized with the usc of the
contrast agent gadolinium. Stress CMR might be useful in the NN, —~~ “
assessment of coronary artery disease, but more frequently in ] \Hj_]_[n]_})lb/r )( — \//0
the assessment of myocardial ischemia secondary ro primary or
¢ y lies, ostial is after ¢ ital heart
disease surgery, or right coronary artery caused by a conduit.

LDTWVWTIRH
HROTFROANMEBE >RV EULNERAN,
TBEFETIC

33 34
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Assignment of myocardial regions for SPECT images.

VERTICAL
SHORT AXIS LONG AXIS
Apical Mid Basal Mid

T2 A
D D O B3

Circulation. 1996;93:

S Amencon
0 Heart
PR Copyri© AmercanHoart Assoiaion, I AL s reen .
Summed stress score (SSS) for ity versu f hard events not

detected by nuclear testing (cross- hatched bars) and percentage of population with
abnormal scans (solid bars).
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s JOURNAL OF NUCLEAR CARDIOLOG!
LEAN CAIDICROGY | 3y Fcial Pablication of the American Sockety of Nuclear Cardioley

Automated quantification of myocardial perfusion
SPECT using simplified normal limits

Danve S. Barman MO,
D* John 0, Friechmamn, VD, ™
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Medical
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% Myocardium Ischemic

Ischemic cascade

lacho‘

ECG changes
nuclear
systolic dysfunction
diastolic dysfunction

hypoperfusion

flow maldistribution

Time from onset of ischemia —»

European Heart Journal (2003) 24, 789-800
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Optimal Medical Therapy with or without PCI
for Stable Coronary Disease




FFR
Fractional Flow Reserve
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FFRZ%05HIIZ

Epicardial Microvascular
(DoMR )
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I FFR IMR |

CFR

Coronary Flow Reserve

e F i aE

Index of Microvascular
Resistance
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A —LOERFEDO %
E=BE (V)
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ROZIMEFIETIRLTRZ/L<

61

93

FFRZ%014Ri(Z

57
Regulation of Cerebral Blood Flow
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FFRIZfAIZAIELI-E?

FFR = Fractional Flow Reserve

FFR,,,=

myo

Pd (N
Pa
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the NEW ENGLAND
JOURNAL of MEDICINE

ANUARY 15, 3000

Fractional Flow Reserve versus Angiography
for Guiding Percutaneous Coronary Intervention

o o
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Cumalative locibencn |%)

FFRIZ I %A E LT=1E ?

FFR = Fractional Flow Reserve (E3> % F = L)

PAEH b1

(PressureWired JE)

FFR,, .=
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(bEnRFEER) | IREED BEA

(REBARE)

LYJ Pressure

me NEW ENGLAND

JOURNAL o MEDICINE

EMBLN 18, 2032

Fractional Flow Reserv
in St




51 year-old man
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iFR
instantaneous wave-free ratio
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Sen et al. J Am Coll Cardiol. 2012 Apr 10;59(15):1392-402
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*Dual Energy X-Ray Absorptiometry(DXA)i&
*Bioelectrical impedance analysis (BIA ;%)
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AWGS . o fy
TGRS ARNED () HEB RN ACHERTE, BEEHALER J
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28. JTFE=E Fontan associated liver disease (FALD)
FRIR e (W5 ZE SRR T G L)

JHR X FI AR EFFENAR DD D I 252 1 TR, 28 OFEER R EBIE M &, T
TR AN EDOR 25%D MEZE 21T TRY, fli 2 OFFEREE IR L T EEr=7
KTV ThHD, TEBRFEEEL TL, Je RO BO TR TR &9 > 1
2o T b5, o MAFIEA DARDRE E2R D, WEMEECCIREME L AR
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BEIZTEN, ZOERFIKEEZHND,
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N VEL A3 A LCId HVPEAERET 3.
& D $§ & D H:I: HE% ﬁ = {}JF ‘/9‘_ 6 (2 ) © Tkemoto Y 2007 BIRE i 148 TLC, SR#EMEv-D-OLF.

H{;ﬁ%& ,f K \z E‘g] LT . Fontan ﬁ\—]“fﬁ ) -5 Kendall TJ 2008 JClinPathol  18fIFF A4 Uz, & filsinusoidal fibrosis, 1451 T

bridging fibrosis, 2 TEASHMELC
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cardiac index and reduced heart rate
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BT D EAEF T 22 IRV IFOMMEE L RIE T 5N ATREIZ /R o7, E72
MR elastography 1% MRI % W CIERBEANIMIARDIES &2 E BT 5 HETHYEH
FIFEMICEN TS, &5 CT AT CEEIRER T2 B IREE ., Fimo M
™. hypervascular mass, fEEE K72 EZEHMAL CTWDD, EITHFEZ /2 DR D E
IiE 72 FF R #E AL 5112 38T Zonal enhancement D #HFE N E W, X 2 |2 Zonal

X1 EREERRE

FALDOBBE KIRE CIIER I cmKXH0O= L1 BEMEEHN S FLTLS)

enhancement ffilZ7RL7Z, CT FAE<° B2 FRABCTIRE
MRI 72 & DBEHG2EHITAFEZEIZEE
F5F HCC, HFIRIE, FNH 7L Ofif
Jeg M99 28 0D 2 Wi <0 i ! 2 Wi | R
THD

3) FHHik

AR 7V 7 2T —ORlHE
P53, B Gl IEE T - &A -
HIFRRHEAL DZ W FEBe TH D, 8 SR TR BRI, B FHHE CldZonal enhancement RIS

Bl O CTILAZIZ 2B SRR HE L & TP D ERIRDBRMEIE S A BAL, EDOMIZIE
HRLERIREESE . PIRI DORRHE( L 23 A 5305, K 3 12 FALD Ok Z R L=,
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( Hilscher MB5Congenital Heart Disease, 2016)
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evalence of PLE during Follow. ie ter the Fontan Operation at !
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timation of Portal Vein Pressure (PVP) from Hepatic Wedge Pressure (HWP) jomparisons of Hemodynamic:
and Pressure Gradient between PVP and Free HVP (HWPG)

between Fontan Patients with and without PLE

Liver Cirrhosis Fontan Patient

CVP (mmHg) <0001
<0.0001

0.1060

00432

<0001

0.1605

57

0.08 % 0.03 ¥ <o.
HWP (HVPG=1 mmHg) : 2L 2003
30x10 03700
(10%)

AVVR = moderate (%) 2
1 1 7828

EDVI (ml/m2)
Inflation deflation

EF (%) 53%10

7+ > ¥ Vit PLEREERTZ D MATEIREDZEL

PLED:AEREETE

Heparan Sulfate Plays a Central Role in a Dynamic

Heparan Sulfate Plays a Central Role in PL
in Vitro Model of Prof

-losing Enteropathy

HSase, TNFa, INFy&ECVP (2GSRI IBED 5D TN T3 i & 18 ANY S RERRLEI L SBED 5 DTN TS G ENFIT B, CVPIEL SHEAMEIL 201!

Heparin may decreuse inflammation by inhibiting mast cll degeneration in the intesinc
WS st + Py + T »

Bode L. et sl Biol Chem 2006,
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‘er lymph leakage as a cause of PLE in

Lymphati ion led to improved albumin levels and relief o)

'HD patients with elevated

ymptoms

leskage of the
coniract materil
into the duodenum

racic Duct Decompression for Protein-Losing Enteropathy

in Failing Fontan Circulation

on of the thor:

duct by

ng s ge to the pulmonary venous
atrium has been introduced as a possible treatment.

Table 1. Comparison of Clinical Data Before and After

Operation

Patient 1
Before Operation/
Clinical Data After Operation

Patient 2
Before Operation/
After Operation

Serum albumin 28 g/l 35 g/l
P Ascites Severe  Mild

Facial edema . .

Arterial saturation 88%

18 gL
Severe

Moderate  Mild

9% 94%

Fig . 1o
b th rmominat i and the i,
nferir o e SVC

o of prosthtc conduit (- Gore-Tex spot
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Fontan-associated protein-losing enteropathy and heart transplant:
Pediatric Heart T)

Survival after HTN st ct E F n after HTN

Nom-PLE Non-PLE

PLEEDHI IV AV iR B RO BB ERDETF.
FBHERENAAY MCBRE LB !

1 Heart Lung Transplant 2015;34:1169-1176

iccessful combined intravenous and subcutaneous immunoglobulin treatment for

intrac ient long after Fontan-type operation

n 10 have intractable PLE
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HA RS 42 (2018 e
JC5 2018 Dubdelins on of P

it How Chesass
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SERE BT A EARCEFNBIESR
- fifi= MEJE (EisenmengerfEZEE)
- R %R (KBIARFF = B IR %8 T 1 [ >40~ 50mmHg)
SDARE (NYHAIDBEBE D SETT ~ IV EE | LVEF<35~40%)
-MarfanfE{&8F (£ 17 KEIARYL SR ZAE>40mm)

-
~FT7/—E IR E(Sp02<85%)
BBNA)RAVE B - TREEIF2010FREEH ST
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Modified WHO classification of maternal cardiovascular risk
RS I0E: class IV

Class IV | Extremely high maternal mortality or severe
morbidity risk (40-100%). Pregnancy is
contraindicated. In the event of pregnancy,
termination should be discussed. If pregnancy

continues, intensive specialist cardiac and
obstetric monitoring needed throughout
pregnancy, childbirth, and the puerperium.

fie ME & G IRIITEI O SN AN KETER

S M S #HEIRIC 3112
Mortality
Morbidity

Cortnnis listx avaitable a1

Best Practice & Research Clinical
Obstetrics and Gynaecology

2gu: wwm alswviar comiocate bpobgy

Pregnancy and pulmonary hypertension @ i

Petronella G. Pieper, MD, PhD, Cardiologist
Heleen Lameijer, MD, Research Doctor

Elke 5. Hoendermis, MD. PhD, Cardiologist (2014: 579-591)

it M0 [ 4 R 2E O 1 F & 3E IR F> # sy stematic review
ffi AR EL AL T RS
HEALTULVELN978-1996 F D3R EZ L8

B {Emortality: £%EH 38%=>16%
IPAH 30%=9%
CHD-PAH 36%=23%

ZDMDPH 56%=13%
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Best Practice & Research Clinical
Obstetrics and Gynaecology
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Pregnancy and pulmonary hypertension @ el

bl
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Petronella G. Pieper, MD, PhD, Cardiologist *,
Helaen Lameijer, MD, Research Doctor
Elke S, Hoendermis, MD, PhD, Cardiologist
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(2014: 579-591)
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1, B A IR DR -
PEIRAED 6-14 38 |% HeparinlZZEFE ., % O Warfarin * Heparin® IR .
)35\ HepariniC 28 . S EYIMAFEHE & L CREM.
Warfarin TECREBYOBABT O, BILERE.

2, Coumadin embryopathy (BEBHMES. 7—7 7 U VERARICKEF :
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3, Heparin €/ &, MISFFR. HEE. REXREFFEZICEL,
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FEARRET 1

10ARER
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SA and AA and IUFD

cange to heparin _ valve trombosis

case valve site (week) (week)

GA  pregnancy outcome  complication

1 Mitral ©) 7 SA ©)
2 Mitral 0 9 SA ¢}
3 Mitral ) 10 SA )
4 Mitral ©) 10 SA ©)
5 Tricuspid 0 9 SA €
6 Tricuspid ) 19 SA SCH
7 Tricuspid ) 15 SA SCH
8 Tricuspid 0 10 SA €
10 ) SA )
11 Mitral ©) SA (]
12 Mitral © 10 sA (6]
9 Mitral ) 7 AA )
14 Aortic (&) 30 IUFD Maternal death

casel4 :1983% BYOWHAEN .27 BNL . 30ATH M. FERNBRTHERFH. B
HARET.

SERERIE 108DEBEFED

used unfractionated heparin

change to heparin blood loss

cose | age | valveSite | o iniwee) | dolivery | CTYOYMOR | BA o dolivery(m)
1 33 Aortic 6 [ 33wad 610
2 27 Mitral 6 cs 38wéd 450
3 Mitral 8 (o] 33w2d 500
4 Tricuspid 13 cs 33w0d 2350
5 Aortic 5 s 2Zwad 1400
6 Tricuspid 6 (] 2Twod 1200
7 Mitral 5 cs 3wéd 1100
8 Mitral 5 s Bwad 1000
9 Tricuspid 3 36w0d 1260

used warfarin

change to heparin

" blood loss
heparintweck)  delivery A

ase age  vabvesite
¢ at delivery(m)

delivery mode

0 30 Aortic 4 © (o] 33wdd 610
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used unfractionated heparin

erinatal
valve thrombosis| SCH P maternal death
hemorrage
used heparin (n=9) 2 2 2 0
used warfarin
valve thrombosis  SCH verinatal L ornal death
hemorrage
used warfarin (n=1) 0 0 0 0

Neonatal outcome

used unfractionated heparin

Apgar score  Apgar score

case | birth weight §) s P UApH  outcome
1 19652 3 3 a2t
2 2458 7 9 T Alive
3 1730¢ 2 7 Alive
4 1620¢ 4 6 Alive
5 197g 7 9 Dead
6 1063¢ 2 7 Dead
7 1838 8 9 Alive
8 2182 8 9 Alive
9 2104 9 10 Alive

used warfarin

case birthweight PSS AN G outeome

0 1152 1 2 = Alive

3 casel0 Hydrocephalse (fetal [VH)
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123



34, T L EFEOITR, HPE

FontanfB & DITR-

EHRKREF

RRXFERKE
BIR=R DR - A EREDRER

FontanF T2 DA IR D451

Elevated CVP

RH KEF GO ERKT)

LR TODFontanfli & BE D HES

1

© R, N W & v o N ®

1997-1999 2000-2004 2005-2009 2010-2014 2015-2018

ARLRER

Depressed resting and exercise cardiac output L TR -
Th bophilic tend FEOmFE 1 DR ¥j4 ;4 : e N e
rombophilic tendency T 6 0% SAA
Bleeding propensity LE 1 1020% e
Risk of arrhythmias HE > or ¥
WRSER &
FRRE
3 4

B/ 988
o=

BEYRIC R

GF=

BIRMTEDEMICLSEM (HRRZEE M)
BREREOTTHE
Rz F DN

BikReTTE

BIREEDEILIZFTHL,
SESFLRICEET DLENHD,

-

ENBWNVELIRL TEHRNENZ DDA ?

BRREREAE LN,

Fontanffi#% Tl&ZHZHLME A FHEN I DA REE N IV
YEL R B TIEF AN DL EBEDIILLHY (B
%‘éﬂ;) \ BRATOEMEICE D+ EFEE I )T
SHE,

v’ Cardiac risk
v Obstetric risk
v’ Fetal and neonatal risk
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Pregnancy in Women with Fontan circulation

VHERHMAERMEHELL TS,

VLIRS RIS AN HDME ARk i
ERBAREDFEAZ LN, i
VRENS RE-FERREEENSL, {

il

Circ Cardiovasc Qual Outcomes. 2018;11:e004575

Heart (2014) 100, 231-238

Baseline characteristics

Delivery in patients after Fontan operation

(1997-2019, TWMU) (1997-2019, TWMU)

Number of pregnancies (Number of women), n 19 (17)
Number of pregnancies (Number of women), n 19 (17)
NYHA before pregnancy, I/1l 17/2
NYHA before pregnancy, I/Il 17/2 ) .
Median age at delivery, years (£SD) 29+6
Median age at Fontan operation, years (%=SD) 29+6 . .
Gestational age at birth, weeks(==SD) 33.3 * 3.0(28-38)
Systemic Ventricle Left 7
N Birth weight, g(%5D) 1838 = 435 (1022-2498)
Right 11
g Medication during pregnancy
Type of Fontan Atriopulmonary connection 5
Antiplatelet agents, n 9
Bjork 2
B blocker, n 2
Intraatrial conduit 2
Mode of delivery
TCPC (TCPC conversion) 10 (4)
Spontaneous vaginal delivery, n (%) 2(11)
TSEEmRy A i 2 Caesarean section, n (%) 17 (89)

Events in Patients after Fontan operation

(1997-2019, TWMU)

10

Cardiovascular events, n(%) 8 (42) 12
Heart failure, n(%) 5(28) s
Cyanosis, n(%) 2(11) 7
Atrial tachycardia, n(%) 1(5) 6

Obstetric events, n(%) 12 (61) s
Preterm labor, n(%) 6 (28) ¢
Chorionic hematoma, n(%) 5(28) i
chronic abruption oligohydramnios sequence, n(%) 2(11) i
Hemorrhage, n( %) 1(6) 0

Offspring events Preterm birth, n(%) 16 (83) 33:BLLET 34-3638 37ELARE

SGA, n(%) 3(17)

11

12
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FontanfEIR DR EEAR M~ D2 E

Events late after Delivery

Fontan patient Normal

AL Phillips et al. Int.J. Cardiol. (2019)https://doi.org/10.1016/].ijcard.2019.02.002.

Deterioration of NYHA
TCPC conversion

Liver Cancer

Sudden death

Renal infarction
ZDEFEM

PR R RN W

13

Assessment for pregnant women with CHD

14

Assessment for pregnant women
with Fontan circulation

BEE (BREHOLARE- FEIRGE)
BAEDEIR (HR, BP, Sp02, NYHA, FEARD B E, NAR ...)
REDREMN R -REREDOHELL OFFl

(Xp, ECG, 7:JLA—, echo, MRI, catheterization, CPX...)

AN

NYHA- R AR A &

IDAEERE DR HERE - PR IRAE
BERER - KBRS EROEE
FIDERRE - DR RS
CPX

FT7/—EOFE 65 HLT- Bl

TERR - HR response D 5T

FFEREREE : /NMRIE T - B EBE

15

FED

v Fontanffi#& B & T, MR- HERT D+ 27 H &
IRV HNEETHS.

VIERT (C(ZRRAB I (T THC ERMICHERR
WERENDEELD,

VIHIRIZEDERANDHZEFTHGZ RN B A,
%%gE#Eﬁi&?}(*éc!ﬁf;%ﬂ’élbfﬁl#é:tﬁ‘l‘z\

o

17
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35.

SERRIMEENLIT R O IEHR H PE

YN % (ESLEERERITIE 2 —)

STEAMEEAIMALD
YR -

EERERAT S —  ERER - AR
B B

™

ERABIREHRIAT 2> 5 — COTCAMTHEDIFIRHEL
@

6
CHD&HHER » LRAIMFERGE » BIRIMTRSIHE » Rastellid

4

|_I | I_I [ ‘ | - = -
0
()

2002 003 00 2000 20 208 20 20 5010 g0\ 9012 N3 g 9D 9NE PNT 0

20024 ~2018FD16FM T
L, TRHEIER 4 6l BIfMIE

ik 1441 RastellifiiigiEix 6 6

iR 205

2
Modified World Health Organization classification

YEIRAT Y RO 5H
ZAHARA risk score

—HXEORBEHEIRLI02DBICE L THRARMICRET —

2018 ESC Guidelined Y 7188,

TXIET =37
TEREE 15 4
NYHA functional class Il-IV 075 | f
EERELHL 25 }’ -
4.25 f! - "
ors e 1 H o
15 LT
10 =1 = [ =] | ]
1 1 1 T |

Drenthen, et . Eur Hoart ) 2010

YESRAT ) RO EHE
CARPREGIl Y X727

—DERE (BXME, &XE, TERK) SHEET<TIIETEY X7 FE—

i
7

T U AT AT TS0 N EES UG

TIRLIFA | WIRD.

RN

B AR

ENE[OIFN

o (DELM SRR (Mustard/Senningfff) #%

* SHRAT OB LMESHHE Y 2 7 5l
- BRI ESHHE
- EREHHE
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Mustardffif& iFix

32 AR

[AE]

%64 B TGAISH L TMustardiffisiT.

LU, TR modic T8,

26m 0T —RETIZRVEF 44%

28i%  BEERORERICEEE R, AFLE 2T,
L—bay bo— v BMiC BEREERR. Z0k, BAL

EROLS, MRICTER7+A—ah TV,

WIRE ; 7T—F A b, PaF¥v v RATREYY

NYHA class |

BHEDMEEHHER
mWHO classlil 19-27%

ZAHARA risk score 70%
CARPREG Il risk score  15%

32 EARIFIRALIL,
HEIR203E KRITHETIHIE - 18

EEEL, HREBALED,

Mustardffi#&iFix

BP 129/69 mmHg HR 133/min
BNP 107.9pg/mL

im

CEARY T Y —4ER

CTR 59% B & 2 #4638 (+)

TR mod
5% (), 7 =2 ()
A mliE,

=
BEET - CTORRMEN RN &% %, BREBIEHITL.
HUREEE (~/¥Y > Ca BTIESD) %6k

(DEALIMFR IR (Mustard/Senning ) #iT iR

143\, 2345315
BHARHHE REPHE
TEERR ~ 229 FE (378 ~ 50 %
DR ~ 45 o, Small for gestational age ~ 29 o,
NYHA class \§F ~ 359, FaR/HEREC ~12 9

HOEHEONE ~ 86 %
SRAEHONE ~ 35 4,

(DAL FRER AR IR

AL EREIR
circumferential A’longitudinal
free wall shortening & 1) {81
(normal 2% & 4L, normal 5% & fT5d)

CEECHELT
ventricular torsion (37253
strain ratel £ T LT3,

DEEEEE T OB R %
RLTWB0hbLAkL,

Y

Pettersen & et al_JACC 2007

(DAL TR R SR

wl rse wkame idax i)

s F7gIvERICLY.
-l atrial switchBI$ccTGABHICEL L T
stroke volume DIEIN%E BH D > 72,
=B DENYZNICLY
N F7 43 P BHERRIC
| ventricular fillingd £%
=

=| 3 stroke volume D RGO R E

(DAL FRERIA AR IR

IEIRMEREDSH B KM SEIRHEEO Vi
(n=19, 434E48) (n=15)

7+a-7 vy 78 (£) 355 33
DFREAR 2 0k
ICD#EA 2 0
bRk 13 (68%) 3 (20%) * (p<0.01)
A 9 105
EEHHIRVEF 46 51
&% RVEF 48 56
s 2 1

(L3278, 1:EH67 B) (Fige)

IR IS, IR b RIARIIC
EEBLERBE~ORELSHRT SAEELSHZ
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AHDORE

ASOYIHR

20064 ~20174 BN ERBAFARL > & — TOEH (10A145 )

L Revintervents »
1 Vs T m‘EA{#ﬁé o pethmesy PR moa
e bk . . . Y 2 soms o w 1Dy #5 mod
o BhARALINEERIRHT(ASO:Arterial switch operation)# 5 3 M o 4/14(29%) o
e IR+ T2 360 Aortc root
a g Mo R 1B A‘;‘ o feoser
5 vso @ es e s 1 u Nial veioplests . TTQF{D Diuretics
- < - osidual VS
< SHREIDEHA LI ESHHE Y R 7 7l . . - -
A VoM 7 B 1 U E 1.PS mild
BELMES : s o o -ASORTER LB S0
- ERAHHE . R =7+ e
 SEURAIMEBNPE ey
9 1390 20 AR mod
10 S ‘Féés 1995 2 2 It.PS mod
FiTl ol Tl
Case5: A DEHAERERT. MR Case5: A LEHEERERT. MR
275 AR 251r #
] 200 __Non-sustained VT or AT
1#5 A TGA, VSDIZ#f L TASOHET o & A~ 4 E
117 RS RN, KBRS FEARATHEST ) \ EEpES
168 DfEH 7 — 7 MR 100 40 34185 B
MR mod, AR mod, 50 | zr57Un ~ (- SGA
LVEDP7mmHg, LVEDV217mlI(154%N), LVEF51% SR ATID
. . 0 —BIEBFRIZT
ITFIZTUNTLA Y 7Rt PBRRAA R EE
2 IRATN VR Y Y TR T TR LA VBRI,
7043 TAEY b OREREEE, CTR 52.8%

26/ T 3 —IRE(HEIRAD
LVDd/Ds 62/48m, LVEF 50%
NYHA class |

BEOMEAHHER
mWHO classlIl 19-27%

ZAHARA risk score  43.1%
CARPREG llrisk score 41%

Case 4: T RENRILSR

295% HRIRAT
(B E]
A6 H BASHEITTGA, VSDIZ3t L TASORETT
T4 B PAB+It. BTSHET
114 B TGAICX L TASOMET. UM, T 7+ 00—,
21 ERELADY . UEA~ABNBDL,

CcTiE L, R-TRRE52m, iF-35E48mm. B iR R,
298 HEIRMIL,

Ei3E

R SRR

ASO7%% & Mustard/Senningffii#g & DLEES

ROEHHE
Atrial switch operation

ASO
19A 2758 1434 2345 %

Preterm birth(<37weeks of gestation) 4/15(26.7%) 44/158(27.8%)
4/15(26.7%) 21/109(19.3%)
Intrauterine fetal demise 0 6/158(3.8%)

3/158(1.9%)

Small for gestational age

Neonatal death 0

Mustard/Senningfiit&EiE Tld
BRS L BFERFECTEHNBERAH B
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ASO7% &Mustard/Senningfifi# & DB

RAERICBY 3B LnESHHE

Heart failure
Death/CPA
Progression of valve lesions(=moderate)

Progression of systemic ventricular 1/
dysfunction(=moderate)

ASO Atrial switch operation
19A 2754 143A 23458
Deteriorated NYHA 0 31/143(21.7%)
Arrhythmia with medication 3/17(11.1%)

2/27(7.4%)

22/234(9.4%)
12/234(5.1%)

0 3/234(1.3%)
0 28/102(27.5%)
27(3.7%) 37/147(25.2%)

Mustard/Senningfi&IiHR TIIBERC L L > LERLEHHEZ R 3.
ASOIEIRICLL L THBEECHDEMEE DT R 5 ATHEMED

Horiuch ot i J0C 2015]

ASO7% &Mustard/Senningfitifé & D ELEL

SO RN G BELNE S HHE

ASO Atrial switch operation
190 2754 143A 23458

Deteriorated NYHA 0 17/114(14.9%)

Death/CPA 0 3/140(2.1%)

Progression of valve lesions(=moderate) 2/19(10.5%)

1/19(5.3%)

12/96(12.5%)
Progression of systemic ventricular 10/96(10.4%)

dysfunction(=moderate)

Mustard/Senningffi#sHR T3, IHIRHEDEEICLY
RENG OBEEICREE R T AEENH D

o Rastelliffi#

- BEDMEAHHE
- ERABHE

AHORE

* SHRFIDEHALIMEAHHE Y R 7 5Hfi

Rastelliffi#& iR JEH] 1
195 RERE KIS (FPIPRUE HIRFEN & FIRFICRS)
[RE]
ARARREER L Y F7/ —tHE, TOF, PA, ILPDA, RAA & 2HfT,
44 AItmBTS + PDA ligation#&4T,
1% v MEERS, central shunthEfT,
2% ItPSICH L TPTAMET, BB IEsE LA
SpO2&k#E 7 < central shunti&in
4i% modified RastelliF#i/E17.
LU, EH 7 40—
18 h T — 7 LERE: RVP 69/10mmHg, rtPA 34/5(16)mmHg, ItPA 18/5(10)mmHg
PAWP 10mmHg
193 BAMEIRAIL,
RSO AITISONT, HeY 2 —~BAFD,
AERFES L NYHA class |

Rastellifiti# i i

20065~ %
Rastelli 9 FEHR(BA)

TGA Il E:4, DORV:2, DOLV:1, PA/VSD:1
SESREINYHA class 12 3, class | 1 6

SESRAT 60mm

=60mm

(#52) 6 ERBIRE
< Hg
5

n n-4

(e 72) 6 E B IRE e s _ "
 sommrg &ﬁauo.mﬁﬁﬁfﬁh‘g;
—

I I

n=4
17TwAT, 28w

BHLNESGHE ﬁw”P:StT |

20w AT, NS!
28w NSVT:
33w NSVT: 1

ISVT: 1
VT: 1
Gl

B
NYRTERD

EREHE -0 n=2

29w P 1
37w SGA: 1

Rastelliffii# i AEHI 1

/02K R P B 1R

CTR 60%

ERRIh Y ) Y IHEE
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Rastellififi#& iE :AEH] 2

33 H2 FHRAE

[R%E]
A6 F 7/ —t%RH, TGA, multiple VSD, PS, ASD & Bli,
248 BASHEHT

345 B, 134 B BTSHiAT
4% RastelliZEdfi, Direcr closure ASD, VSD, Damus-Kaye-Stansel¥J&
20 AEEEERNT
23 BB ERRERICmultifocal APVCOIEMD V| B IERTEPARRIA,
291 FRALH Y. DHEEREOR. HIRHEFTELHRD LI,
3lm B 1 FIHREE (HR39E REEHE 8 28662(AGA))

EESr BE~BIELHR, IARTISHL THT—TAT 7L — 2 VT,
33w F2FHEALEH Y. NBERRRICERS Y.

Tl AT

Rastelliffi# ik fEF) 2

HREID Y Y Y IHER

YERRIIRE

ERRE () — 0T0—, MRL, DHT-FIURE
uOHEEET —— EESHEIRE

EHEFTRE

Holter:&ya

u REEf
u KBRESR, BAZR  ——p TO—, MRI, CT, UHT—FIURE

» BEIRRZE ——p CT, UHT—F)URE, RI

)

> DEALMFIRAITRIER T, BEROMESHHED Y 27 1dH <
Fo, HERD RENICHROEAERE~OFEL RTAEENS L.
EHIc, ERABRAFHED Y X E,

> BIIRGLIRERRITEIERD S < A, HHREEICIRTTR S NG5,
LA L. HHRETOEEBE D CHE L TH LB H D,

> Rastelli iR (CH W T ITIRATICA =TT H B m B H
TERA G TIHITIRHEIC & V) BROMESFHE. ENEHHED
YR HEL B,

131



