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Types of Adult Patients With

1. Congenital Heart Disease of Great Complexity;
[REVNBRIT D2 EE R

2. Congenital Heart Disease of Moderate Severity;
18REIFICAA. KEOBBZEBEZT

3. Simple Congenital Heart Disease;

RAN 85 ICIBIRSSARING T
Warnes CA, et al. J Am Coll Cardiol. 2001 :37:1170-5.
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Recommendations for optimal ACHD care
Moons P, et al. Eur Heart J. 2006 ;27:1324-30.

An ACHD referral centre must employ at least one, preferably two, cardiologist(s)
specifically trained and educated in the care of adults with CHD.

Specialized ACHD centres should provide care in connection with paediatric
cardiology and/or congenital cardiac surgery.

Specialist centres must treat a sufficient number of patients and perform a
sufficient number of procedures to be effective and to develop and maintain
high levels of performance.

General adult cardiac facilities and non-specialist centres should have an
established referral relationship with a specialist centre.

A minimum of two cardiac surgeons frained in and practising adult and
paediatric cardiac surgery are required.

The optimal activity for a paediatric and congenital cardiac surgeon is 125
operations per year. Specifically for ACHD, a minimum of 50 operations per year
isrecommended.

A fully equipped electrophysiology laboratory staffed by properly trained
elecirophysiologists with experience in defecting arrhythmias inherent to CHD
and with experience in pacemaker fechnology, ablation technology, and
defibrillator implantation must be available.

An ACHD referral centre must employ at least one nurse specialist that is frained
and educated in the care of ACHD patients.

Shimane Univ. Faculty of Medicine Dept. of Pediatrics




32nd Bethesda Conference: "Care of the Adult With Congenital Heart

Disease"” October 2-3, 2000.

Task force 1: the changing profile of congenital heart disease in adult life.

Warnes CA, et al. J Am Coll Cardiol. 2001 :37:1170-5.

Types of Adult Patients With

1. Congenital Heart Disease of Great Complexity;

These patients should be seen regularly at adult congenital
heart disease centers.

. Congenital Heart Disease of Moderate Severity;
These patients should be seen periodically at regional adult
congenital heart disease centers.

. Simple Congenital Heart Disease;

Those patients can usually be cared for in the general
medical community.

Shimane Univ. Faculty of Medicine Dept. of Pediatrics
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PURPOSE GENDER Disease Severity Procedure
Surgery/ASO F# 27y Great TCPC conv.

F 27y Great TCPC conv.

M 28y Great TCPC conv.

M 29y Simple ASO

F 33y Simple reAVR

F$ 37y Great TVR (+PMI)
Device F# 27y Great ICD

M 36y Great CRT-P
Ablation F 3ly Great Frequent PVC

F 32y Moderate IART

M 35y Great IART

M 35y Great IART (relapse)

F$ 36y Great IART
Pregnancy F 23y Moderate
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s Wi ik RBC 488 X 10*/pl TBil 0.3 mg/dl TP 7.4 g/dl Fe 124 ug/dl
- Hb 17.7g/dl GOT 121U/1  Alb 4.0 g/dl UIBC 132 ug/dl
! T Ht 58.4% GPT 161U/ BUN 12 mg/dl  Ferritin 56.5 ng/ml
TN ’ MCV 115.5 fl LDH 1611U/1 UA 4.6 mg/dl
o a1 MCH 36.2 pg -GTP 9 1U/I Cr 0.7 mg/dl BNP 14.5 pg/ml
AT e PLc 8.6 X 104/l Na143meq/!l  NT-proBNP 118 pg/ml
= L M PT-INR 1.06 K 4.0 meq/1 a-hANP 27.1 pg/ml
S APTT 31.6% C1103 meq/!
mun Fibrinogen 224mg/dl Ca 9.3mg/dl
aF [RISSEN

LA T —T VR T —5

Pressure  Sat
SvC 9/4/5 62  Qp/Qs1.12
vC 9/6/6 68 CI2.7
RA 12/6/7 60 LVEDVI 110.2ml/m2 LVEF 60%
RV 126/6 (11) 62~ RVEDVI 92ml/m2 RVEF 69%
Lt-PA  10/9/9  <«s0h7cllE
LV 124/5(14) 86
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1. ¥R (restrictive) EUXHETE (constrictive)

Myocardial Disorder

1. Myocardial disease
Infiltrative: Amyloidosis, Sarcoidosis, Fatty infiltration

Non-infiltrative: Idiopathic cardiomyopathy, DCM
Hypertrophic cardiomyopathy

2. Endomyocardial disease

Endomyocarial fibrosis, Hyper eosinophilic syndrome

3. Strage disease

Hemochromatosis, Glycogen strage disease
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Restrictive Physiology

Restrictive physiology (RP) is characterized by
impediment to ventricular filling caused by

1) increased ventricular stiffness

= Myocardial Disorder
2) increased pericardial restraint

= Pericardial Disorder

= Share similar clinical features and
hemodynamics

Pericardial Disorder

Constrictive pericarditis can be caused by any entity
that can trigger pericarditis.

1. Tuberculosis (most common cause worldwide)
2. Viral

3. Radiation therapy (frequently in the late 1970’s and early
1980’s when high doses were given for non-Hodgkin's lymphoma.
Constrictive pericarditis can present decades later)

4. Trauma

5. Post-cardiac surgery (ACHD after cardiac surgeries)




Systolic Dysfunction
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Normal Pericardium
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= Collagen is the major structural component
1. highly elastic at low stretch
2. abruptly stiff and resistant at high stretch

Pressure-Volume Relation in Failing Ventricle

Diastolic Dysfunction Diastolic Dysfunction

LV Prassure (mmHg)
LV Prossure (mmig)

0 [ 100
LV Volume {mi) LV Volume (mi)

HF(r+p)EF

Restrictive Physiology

Doppler assessment of progressive diastolic dysfunction utilizing
transmitral pulsed-wave Doppler, pulmonary venous Doppler, and
mitral annular tissue Doppler imaging.

Circulation. 2002;105:1387-1393.
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Pressure-Volume relation of Pericardial Sac

= Toint of trasition from compliant to noncompliant

segment = upper range of total cardiac volume

Restrictive and Constrictive

= Difficulty to Distinguish Restriction vs.
Constriction

1. Clinical manifestation: Right HF > Left HF

2. Restrictive physiology:
high E/A, short DT, high EDP, Square Wave

3. Preserved systolic function

4. Preserved ventricular size

Restrictive Physiology

Normal expiration




Restrictive Physiology
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Ventricular Fibrosis Suggested by Cardiovascular MRI in
Adults With Repaired TF and Its Relationship to Adverse
_Markers of Clinical Outcome : re. 2006:113:4
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Restrictive Physiology
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LVEDP-RVEDP (mm Hg)

RVEDP/RVESP (mm Hg)

Ratio RV/LV area

Mechanoelectrical Interaction in Tetralogy of Fall

Impact of QRSd on Syncope and
Sudden Death in 182 patients.

Impact of RV restrictive
Physiology on QRSd
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Figwe 1. froquency of sustained vericular tachycardia {V
ventricular [LV) and right ventricular (RV) diastolic dystunction (DD}




How to diagnose diastolic HF
A consensus statement on the diaf s of HF with normal LV EF by the HF and Echocardiography
Associations of the Europ  Cardiolo,
Europe rt Journal (

Impact of Subpulmonary RV Restrictive Physi
on Unscheduled Hospitalization in ACHD

Cause of USH Free Rate (%)

Avs. C: HR:

HF
= Others 100

, 1.4-5.4 (p = 0.0045)

(p = 0.0227)

20 40 60 80 100
Catheterization (months)

2
110
2
2 2
]

C D

Follow up fro

Experience of decortication for restrictive hemodynamics
in adults with congenital heart disease

(Mizuno M, Ohuchi H, et al. Pediatr Int 2014; 51

tion of the
ardium
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Classification Based on Subpulmonary Right
Ventricular Physiology in Postoperative ACHD

* RVEDP (mmHg)

mA
mC

B
mD

19% \

100 150 200 250
RVEDI (mL/m2)

Non-RV-HFpEF

EDFF (+)
RV-HFpEF

(p=0.85) (p=0.0108)
20 40 60 80 100 20 40 80
Months after catheterization Months after catheterization
Acrisk
20 15 10 2 RV-RP 27 17 10 8 6
2 0% o Non-RVRP 116 g e e M

(Ohuchi H, et al. Int J Cardiol 2016;212:223-31)
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Pacing Effect on P-V loop in Severe RP in ACHD Experience of Decortication
) for Restrictive Hemodynamics in ACHD

1 2 3 4
Bl 25/M 12/F 12/M 20/F
Compliance i i AVD, PS PV al PDA,AS,PH| TGA,VSD
[Complications PLE ascites
Arrhythmia PSVT, AFL II° AV block - -
INYHA class Juis I Juis I
Decreased 1 Definitive Repair (DR) | ustard RVOTR o)\ division|  Jatene
Compliance RVOTR PA plication
Age at 1 DR 10y 1m 2y
Ross-Konno
RVOTR
Interval from 1% DR to DC 15y 9y
[Number of Surgeries 2
[Number of DC 1
(Additional intervention i
[Myocardial fibrosis S yes
B-blocker [-blocker B-blocker B-blocker

j—— Ve [Medications ACEIL DU ACEL DU ACEIL DU ACEIL DU
Ventricular Volume (mL) in dipyridamole beraprost dipyridamole
@ ——

[Additional Surgeries re-RVOTR re-RVOTR

Ventricular Pressure (mmHg)

Influence of the force-frequency relationship on Hemodynamic effects of different basic HRs in ambulatory
hemodynamics and LV function in patients with non-failing HF patients treated with cardiac resynchronization therapy
hearts and in patients with DCM : .
Change in Stroke Volume Change in RV-EDP
Protocol (n =10,

EF =30 £ 8%)
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a5 6 ) Europace (2013) 15, 1182-1190
g Doy st proganing
myocardium.)

(Eur Heart J 15:164, 1994 )

Ivabradine and outcomes in chronic heart failure
(SHIFT): a randomised placebo-controlled study i é b

ACHDfiT#£ B & Tl

Restrictive Physiologyh{% L\,
RPORE T IDEH R VL IEEEIZHE
Restrictive&Constrictive DR TE .
Decortication® % (&R E H
DHEBEADNAT—EDOHR?

Lancet 2010; 376: 875-85
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ACHD & Z25R%E
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BN RYE DR B (ACHD)DFEIRNIZ 31T 5 Z29R5E (SD)Y (5 b 2 EIG1X, 1958-1996
HE1T6FETED 9 H 23%'. 197020114 1189 FET=D 9 H 19%2, 1991-2013 4F 524 LT
DB 7% EEREEBITHED LTS, Zhud, B O S EENADEATRER
IZEDHbDLEEZ D, USA D 1979-2005 £ ACHD SEL-DIERBID kL KDL
IZBWThH, REIRFETIZTF T ) —BHOER - EF7 /) —BHLEER, EB5 1
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—HRFRAICHT B SD DY R 7 #F A

— A AR TR, D AR ZEC A SRR REAR T & 1 O FEF] D LB ZERSE (SCD)D U
2 7 JERUEIZA H 72 modality 238 E STV D, MREHI AR NEERGE ORIl & L
T Cardiac imaging, LERMMREFH NSV | AR OFHR & L T Heart
rate variability, Heart rate turbulence, Baroreceptor sensitivity X° MIBG., PET & (T 5
N5, LEX (ECG)F /i & L CiL T wave alternans, QT dispersion, QRS-T
angle, QT interval 2%, FHFABRSCIEFILEMIIORA 7V —=2 7L L TEXAE
RNV —DEXR S D, 7

ACHD IZ8BIiF % SD DV R 7 FAfh

Al U7z — Rk A SCD @ T2 72 modality  ACHD (23517 5 F % %
EOWMENOHHP L b DER 1ITTRT, ¥ HROEHERRIZOWTIL, ACHD IZEBT
% RERIR =D D paper DL BT CHEZ% H > T SCD OfERIK T & s S
72 *° QRSW&E. QT dispersion, MK (SVT), MBI N OEMEER S [F
KEIZ SCD D fERIK T -7, > LGE CMR, QRS fractionation, &%/ ITE
BRNCRRE L3521 5. LGE CMR 1Z 7 7 = — Ui & KA a6 .05 P I
RIS 2 12 B W O (VI)R° SD O FRNCHR7Z L s Sz, %1 QRS
fractionation /X, Ebstein &/ IZIB W TARIEERA X M EBHHERH VY . 7 7 o —iifkiz
BWTIHAFI A B L E IR T IcB B L7, 1218 EXREHEREICBSIT S VT
FHIHRBRIT T 7 o0 — U ZICBW T VIR SD O FHIICHER Th D & Sz,
KIME AL BN MR R ICB N TUIS D E ZAF ATV EEZ 5T
Do W MBSO ER, QT R, AL Z — LB OARMEIZ W T O BT
BV B BEMBEEREICET LTI ACHD O#451E 72y, 216 CHD IR0
TIE, W EDTFTIZ L D denervation, FAMIC X A MiEESHOD, &6 EHN
MRIEENIME T L CVWT, THROIEEL LI RENEEOFERIT RSN EE
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#£1  (CrEk8 LvslH)

Domain Technique CHD

@ Cardiac imaging Global systemic ventricular dysfunction ©
Myocardial scar assessment (MRI, SPECT, PET) O
QRS duration ©

(@ ECG depolarization abnormalities QRS fractionation @)
Signal-averaged ECG
Heart rate variability X

. Heart rate turbulence

(@ Autonomic measures e
Baroreceptor sensitivity X
Imaging: SPECT (MIBG), PET x
T-wave alternans

@ ECG repolarization measures ng{Sd_l;pae;;Zn ©
QT interval A

® Provocative testing/screening for Electrophysiology study O (TGA x)

nonsustained arrhythmias PVC/NSVT on ambulatory ECG monitoring A
SVT ©

© Others Subpulmonary ventricle dysfunction ©

*The tools listed refer to those evaluated in a previous study of sudden cardiac death risk stratification
in adults with left ventricular dysfunction (non-congenital heart disease).’

AtSO-TGA, transposition of the great arteries after atrial switch operation; ECG, electrocardiography;
MIBG, ['*I]metaiodobenzylguanidine imaging; MRI, magnetic resonance imaging; NSVT,
nonsustained ventricular tachycardia; PET, positron-emission tomography; PVC, premature
ventricular contraction; SPECT, single-photon emission computed tomography; SVT,
supraventricular tachycardia

©), evidence in sudden cardiac death cases; o, disease specific evidence; A, controversial evidence; X,
no evidence or negative evidence

ACHD 2817 % SD modality ? EEED &2 M

ACHD @ SD ® U A 7§l H H 72 & 4% modality DSz 2 SZEED 33 ADl»
e Z B CRFT L= (K 1), ¥ 2415 modality D 5 5, ECG T /LA L &
WEZMEEZ L LT, 2@ ECGATRL® 9 5 QRS ME (X 2A). fragmented QRS
complex %7~ L 7275554 (X 2B). QT dispersion (IX] 2C)DFEM 72 data & [X] 2 (1ZHe7R L
72
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B1 (k8 L vs5lIH)
Systemic V EF = 35% (n=32)
QRS duration = 140 ms (n = 33)
fQRS (n=33)
QT dispersion = 70 ms (n = 32)
History of SVT (n= 33)
SVT right before or at the SCA (n = 28)
Subpulmonary VEF £ 35% (n=9)
P e 7
0% 20% 40% 60% 80% 100%
B2 (CCwk8 L vslH)
A B. C.
250 _0L=33 1o B=33 o 180 0=32
%
14447 ms * ¢ 84%x34 ms
- 8
200 L 2 140 $o%
o L 4
6 * S840
150 i * 100 Nado oy
146~ ® 4 .
- 70, I
L .4
100 00000000 ——— 60 SURpHP
2 N adad L 4
hoad #9000
50 0 —00000000000000000— 20

A. QRS duration, B. the number of leads showing a fragmented QRS complex, C. QT
dispersion

R

W ENZ— AR ATEE T SD D U R 7 @RI A 72 & &7z modality, F#(Z ECG
AT A% ACHD BB IZHB W TH SCD D FHICH HRREDEWILH 555, FEREN O IX
IFEENEDTHD, ACHD HE D SD FIHICITFLT- B AYE 2 25 BT & DIEf
EEICREITT AMERH D EE XD,
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1 5 Qp/Qs=2.3

y RV volume 74%N EF 58%
LV volume 87%N EF 61%
Mod AR, MR trivial, TR trivial

RPA 20/14(18), LPA 19/15(17), PAI 200
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Rib-notching Three sign
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ACHD & QOL
~ACHD 2% & Z DD QOL FEL Y ~
7 ERH
EiERGHER T X —
FHEFERPIFRB

LI

Fe R DI T 2 2B TSR D [ it 90% LA o SE R R R G
FHICBOWTEMAETERED 3 X 5k o7z, ALK LEE (adult congenital heart
disease: ACHD) H#F OHIT X, BEAECHIGE 2 v, OISR D B, HHATEREEIR.
F7 7 —¥ oL MEERIER EOGIHED - D RAAREBLE L R 2IEHD H 5,
iz <. ACHD B#F 3. E¥EWN MR T Ch < #E, BIRCRE. HEL wo ztks
A%k s ECORMEREL B LD B, £ 2, ACHD ¥ O Gl &0
PR EIHE L Vo2 b DT TR, Z O HEAE~DOFE R L 0 LEE S HlTE 2> &
Dl b HIETH 5,

ACHD ## 0@ HES#E QOL (health-related quality of life: HRQOL) % F# L 72 H5¢
. HRICEA R, PREDOBEERZ MG L 28HE 1213 L A v, A cle R LE
B QOLIFET T2 2 EXMEINT WS, HARCIZEREWEEO#HZ R L
L72Z2D X5 aifgtidv, 22 TEESIZ, ACHD 5 & 2ol & xR & L7 QOL if
KxLH BT 72, RIFFEIZENJERSGRIIE € v X —DMBEEE RO KR 2[R TEMBI N
Tkh, BE, =274 vOERIKT L. HREEDBIHFEZIToTWw5, AT
ER—2 54 vIAED—FDIEHIC DT, ACHD B & ZDH D QOL I 2\ T DR
EEET D,

RS
EZ B R R e & v & — o e KM OR B E P ANk @32, £ 72 135HmABE L 72 16
LA o ACHD B3 L BEOME D 5 b0 — N EWFERR & L 7=,

&A%

WETFA v id, fiE ak— ML Lz, =274 ViiEICE W, ACHD &3
LEFOWMPD I bo— AN L CHCRAREMERAE® LML 72, BH. 3L UEE
DRI T B EMEIC L | SF-36 DR CTH 5 SF-12 D32, BFE B L OEF oM
ICDWTOFRITRIL. AL BEIRIE, AR & O AN ERZHIE L 72, FRHIC,
SR L 0 BB OBEOIRIE, FWMEL & LREE, A0HE. NYHA (New York Heart
Association) (UHERESM 7 & DERIRTE % 1572,
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&% HRQOL R/ZE SF-36 DBEZ T 7/b: 3 A FET/L—

SF-36 13 tl$61 7 HRQOL RED—2TH %, iy HRQOL REE X @72 A2 5
RIEDHHNE T, HHDH DX L TCOUENRARET, H DIEEDBE BRI~
TEDRE. QOLAMET LT i 22 EmMICiHiT2 L T& 5, - RA 2 EE T,
REBICX DA v "7 YT 2 2 L b AIRETH B,

SF-36 13, 8 2D P RED 5%, SF-36 DIEZETF AT, 8 2D FURED Firic
R RT (i T RRE: PR [ HEREIERE (1K) RPJ [{ADJEA:BP] 4%
fEEE: GH]) & ZzRT (Fic [oof@Ek: MH [ HE&EIRRE () REJ [t
ZHIBEEE: SF] [WEJ1: VT D 2 2OBBMIE L T3 4), ThICHESE, BRI~
Y — R a7 (physical component summary: PCS) & fE#iy4~ Y — 227 (mental
component summary: MCS) 238 E L5, L2o> L. @ SF-36 DR ofEE (K1HE)
X, HEARPRBREDT YV THE PR TRE > T Z e BlEINTED 2, Bk
MEETAMICESOWTHHINE Y~ ) —RaT7 B2 ERKT 20 13b0rbhh ol
O, REERNT 2 LB TERD o7, ik, HANCH 5723 20T 57% % 3 A
FE7 ) (three-component model) DIEEEA{THIL, HARICHE WTIZ, BRI ZRA T,
Y 72 K imZ. RP, RE, SF & i@ < B#E 3 2 2 R R T2 M A 72 3 K€ 7 V358
ATserHgsans? (Fig. 1), cnick b, HARTIEZ, PCS, MCS ichnz., #%El/
&~ Y — =227 (role/social component summary: RCS) ® 3 2D#%~) —2a7
EEHTE S X5/ o72, SF-12 1%, SF-36 DJEMERTH O, COETABHEIGE NG,
AR Th Y~ —2aT7oRBICIDETAVE W,

PF

Physical
Function

BP
Bodily Pain

GH RP SF RE

General Role Social
Health Physical Functioning

VT

Vitality

MH

Mental
Health

Role

Emotional

\ >
Physical Mental
Component . Component
Role/S I .
Summary: ole/Socia Summary:

Component
Summary:
RCS

PCS MCS

Fig. 1. Conceptual model of SF-36 in Japan: three-component model
The bold lines indicated factor loadings from factor analysis that have strong association.
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(EES

fERTICIE 157 40 ACHD HELWH#HDO I b O~ ADT =2 %z, NEehot-
ACHD HE#F D 5 b BT 41.1%, “V4FEl BFHER2) 1228.2 (8.2) TH o7z, £7-.
NYHA ZHEABME (EERD D, BEREEH»EL (HEInsd0) DLEoBEFIL,
29.7%TH o7z, RFFEOSIML ZRNREFEOHD 5 b AT 14.9%, FHER (R
#) 1357.2 (8.2) ITH o 7=,

ACHD #EF L 2ol SF-12 o FRE Ly~ Y —2 a7 OFHE% Fig2 ICRd,
SF-12 o My RE L ¥~V — 2 a7 ORI IX, EREME(ER 72 (Norm-based scoring: NBS)
FrixHWE, 2nd, BHRADEREEMEZ 50 fi, F¥EFEELY 108 e LTRSS
bDTH%, ACHD ¥ D QOL @ 8 oD MRtk wTlix, PF, RP, GH iFHAA
O [E FAFHEAE & bR T2 5 7228, BP IZEIREEME[E & R CE o7, v Y =227
Tt PCS DK FAH 57225, MCS % RCS (3 [FRIEHESE & N CHEH A E E2 IR
b o 72, ACHD BE D PCS & MCS X, NHYA 588 & st iic A= Bh@Es 1 &
7= (p for trend, p<0.001, p<0.001),

ACHD #E 0Bl QOL (I, ERAHEfE & tb~X T RCS MERHICHEIE T L Tz,
ACHD ##& D# @ RCS 1, 5 NHYA 5348 & B L & 09 (p for trend, p=0.597) .
BE O ARIER CHEZ O BHF O RCS L BER A 67 (pfortrend, p=0.039), ACHD
BHE OO RCS 13, BED RCS PMEL THEL THE T T 2 AR Sz,

ACHD Patients’ QOL scores
*
54.0

52.0

50.0 -

{means)

48.0

SF-12 NBS scores

0O "pE RP BP GH VT SF RE MH PCS MCS RCS

Parental QOL scores
54.0

52.0

* *
50.0 T . T T .—v—-—v—l—v—.—v—.—v—v—-—v—-—v—[
48.0

46.0

[means)

SF-12 NBS scores

PF RP BP  GH VT SF RE MH PCS MCS RCS

Fig. 2. Describe analysis of SF-12 subscales scores and summary scores

The difference in means between Japanese norm and adult patients with congenital heart disease was
examined using one-sample t-test. (* p<0.001, ** p<0.05)

SF-12 subscales scores and summary scores based on the norm-based scoring (NBS). PF: physical
function; RP: role-physical; BP: bodily pain; GH: general health; VT: vitality; SF: social function; RE:
role-emotional; MH: mental health; PCS: physical component summary; MCS: mental component
summary; RCS:role component summary
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HREoF LD

ACHD H# 1%, EREHEME L K L CH AR QOL XK T LT\ /=28, Ky, #&El/
HAH QOL lF—fER  Z IR R oNAmdr o7, THOWTIE, BEIC—KER & T
H/tE&M QOL &2 v h, BEO TN AMEr - MRERLELoTwdont
W) RICDOWTHAR MR ABLETH 5, — . ACHD BEFHOFITEE] /148 QOL 23
KTFLTHY, ZDETIZEEDIER L 3B#E L T 53, BEF % Hl/4ha1 QOL LB
L TWEZEAREINT, BELZOBOEE /421 QOL 2 BEL TWwb 2 L2 b,
AEBOFFHRENERAZ 2, BFOPF~DY —v ¥ L H K — b LS LEN M AD R
HOBO QOL % ikHE+ 2 WHEMAH V. M TIHEZ D QOL [ Fic o7 A8 3 ATREH: 23
»5,

Bhh)Ic

INE TORREEERBE ST 2GR EE X, B OHKRITEE O UGE I TR E
PNT Wz, LA L, BERIGROEBI 2 f6hE & B8 0 TR A5 HE A GE L w2 & i
o EBEEFICHECTOHE I NTE Y, ACHD BE 0 AFR M L L -HECIE, B
® HRQOL, & X W& A 2EEOT Y F AL e LCEETH S, 5%, ACHD &
HD QOL, B XUHEF RO QOL LB T 2 HH A atd 5 & & dic, QOL L HEFED
Tl OBEZ RIS 2 TETH 5,

SRR

1. TakegamiM, Yasuda K, Ohuchi H, et al. Quality of life among parents of adult patients
with congenital heart disease. Qual Life Res 2014; 23 (supple 1): 111.

2. Fukuhara S, Ware JE, Kosinski M, Wada S, Gandek B. Psychometric and clinical tests
of validity of the Japanese SF-36 Health Survey. ] Clin Epidemiol 1998; 51: 1045-1053.

3. Suzukamo Y, Fukuhara S, Green ], Kosinski M, Gandek B, Ware JE. Validation testing
of a three-component model of Short Form-36 scores. ] Clin Epidemiol 2011; 64: 301-
308.
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Left Ventricular Diastolic Dysfunction in
Ebstein’s Anomaly

Kei Ingi, MD, Toshio Nakanishi, mp, Yoshiki Mori, M, Hirchumi Tomimatsu, mMp, and TABLE 4 Summary of Leht Ventricular Filing Parameters and Myocardial Performance Indax
Makoto Nakazawa, Mo ——— Fosoperie Ecdein ASD

This study was performed to evaluate left ventricular i::::mm ho D:‘;_f"u ol;;_zy“
(LV) diastolic function in patients with Ebstein’s anomaly Faok E /3] 066024 090+017
using Doppler echocardiography. We found that LV e et el 17200 st
abnormal relaxation in this anomaly cannot be explained Do o ey mr=
by right ventricular volume overload alone. Myocardial pecformance index 059 =0.10" 0.36+005
Furthermore, LV diastolic dysfunction persists even after *P <001 compard wih he vl inhe conrl grove

intracardiac repair.

(Am J Cardiol 2004;93:255-258)
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Ebstein’s anomaly @ B A &
% i ER 5055 DEFZE (19744F)

« FERBIZEZHINI-EDTIE20—40%
M1IABRLUAIZFETEL., SEEHFETHEDILS0
WLLTTH5

c IMUT CEMSIN-EE72%(FXDAFEN
HHEDD ., TNLFIZCEZMSNI-tDTIE
81% LI EAHREIDEEDHREFRETE L

C71%D/INR . BEUV60% D AL A HINYHA
class IDVNBITH S,

Watson H: British Heart.Journal, 1974, 36, 417-427.

Ebstein’s anomaly

« 18664F [ZWilhelm EbsteinA\#R &

19ZDEE. F7/—€. BiF. FRIRER., DL
KOBHYBREICTZRFICIIFABDHHRERH]
REBEEETHEDLZEITHBLIRR, RRRAH
g)f?ﬁ%ﬁLT—IL.\);EAIZIL\EHfth,T—E'L,\J%’éuu,

Mann RJ, Lie JT. The life story of Wilhelm Ebstein (1836 —1912) and his
almost overlooked description of a congenital heart disease. Mayo Clin
Proc. 1979;54:197-204.

FREME. RERTF

HAENE
200,000 &£ ([2— A

HERF
439015 D e KM BB BB E 474 DEbstein’s
anomalyM BED B Hr kY
MR, ERXEDEBORERE. B A, REDBEE.
HIRP DR D7 EEL RERERLENER
AFERIESNTLD,

Correa-Villasefior A et al. Teratology. 1994 Aug;50(2):137-47.

Ebstein’s anomaly JRIE

- FREFROEHY
ZRADFRRERRDADLEHANDfTE
FEWDIDRARNDFE
DEERDLEDIEK

=RFHIRDEAZE (fenestration)
AHIEEZEHOILK

. ﬁﬁ??’éf’%

DEREIRRE, MEIAREAH . MBIAREERE . KEIIR— KR FF.
REIIRF TERE . WPWEEIREE ., DERRRIE 4L

I

Attenhofer Jost CH, et al. Ebstein’s Anomaly; Circulation. 2007;115: 277-285
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o R FLER S
(medial pap. m)

MR RAEE

Attenhofer Jost CH, et al. Ebstein’s Anemaly; Circulation. 2007;115: 277-285
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Attenhofer Jost CH, et al. Ebstein’s Apemaly: Circulation. 2007;115: 277-285
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Bove EL, Semin Thorac Cardi’i‘)\/&é‘c:Srjll)r\g‘"@kéalﬁé?‘rﬁ(fézraisurg Annu. 2009:63-5.
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#1 & IR Ebstein’s anomaly
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& IR EALIFE D Ebstein’s anomaly

« ARGIS LIKGEER TRAISET 2615 T
FEVA, ZRFFAFHTENTETHNIEEDF
ENELD,

« BEHGRRAEDOLFICKY., MAARELHS
BEIHRAGEEDFT/—ENELS

s BEOALTE. LEFRRIENMIFIHEED
BEIDYUMIKEFT/—E. ERLGTEMRGE
AN EHERD M RELG D,

TRAEREDREBETARSM42 (73-15/—2)
http://www.j-circ.or.jp/guideline/pdf/JCS2011_niwa_h.pdf (2016512 AFE) |
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CONE RECONSTRUCTION

ETA#E

AR SN OPE
ERHFNANTHEH DRFHEAEITEFFDEAIZLELT
FLGS, HIZEEETILHEREMDHEEINSE,
F12 B AT D FESE

1960F X &Y HardyF1f7
19804 X CarpentierF4if (French Correction)

20074 LL[&Da Silvai> M #EIE L 7=Cone Reconstruction® A
MRS RIFCTHAOERFICRZEICE R FHHEK
[FERLTWS, AFMTATHEREE B TEHATREM
ABLDOTHEBHGNEARNANMEMLTEY, 2LLR
MO AETE—RMIG>TETEY., SLITHERICE
TEDBEIMNLEAYDDHS.

Filsoufi F Ann Thorac Surg. 2005 Sep;80(3):845-50.

da Silva et al.J Thorac CardiovaseSurg-2007 Jan;133(1):215-23.

Cone reconstruction

Vi

& =1L EZE DM RbEHE

JiE 151

. A7TREBM

s SWmBFKYDHEIEEINDS

o 10#%FF(ZEbsteinD 2 BT

s I7RKVEFBFOMERES
)

o 21IEBEICDBHT—TILIR
ETASDAEARIMES Y+

o 47 FEROBRYINEZR,
HEHLEHETURZE
E DR R E D EHEE
BETZEHT-,

fiTanhTa—




Video CZIZHNRPDETALHYET

EMUE : TTRIA 9K, TOREDFRMY

FEDH

Ebstein’s anomaly[RL\ARILS LDEETHD

. BREROFERGEECREELHL
. FF/—t, FERRISHLTIEREEMEEDS

ERERT A0 ERIBMESIEICFMEREDD

o FERR ARV GV ZRFFERISONTIE, FERAEE TOA

KOERLNDEDIZDOVNTIEFHiEEET S

KB R REARMNEC, FIR DR AREE LT T, M.
BERDOBITIREFNEELARTHD
ERFAMAICE o TIE REBEZELBVKLSICHEEL, DA E
@;f%)\ﬁl’@li%'L‘@ﬁiﬁh“ﬁ%ﬁb’(%#ﬁ?@éi&lﬂ'%)%?b“%?‘é&)
)

* Cone reconstruction|XM&/A ULEER G TEZ D BIFERED

SEEMNILEHYDDOHD

Adult Heart1

zwc“m.ﬂ'nx,‘.\i%i‘\’hblife_‘éti'f— .
|

X ]
Ebstein’s anomalylZE WV TIELL\D (X EN DY,
a. MATIEAIFAEROHEREIND
b. #4EREbsteinDFEIIBIFTHS
c. EbsteinlZT42 AV FMEITIENH D,
d. F7/—tE2ET2DEHFEREFDHTHD.

e. Ebstein’s anomaly EIXFHIZEADHOYLEAERE=ZRFF
FSEARE DA TH S,

X[ D IE 7

1Ef#:c
ERRSAM4K:7,8,9, 14




E"
R ER
Ebstein’s anomaly[CEWTIELLIDZEN D,

a. RATRAIREBRAHRESND

SAFAFISTRLTVSEY  SRFABRFTDOFREFTRTHY. FHAEERT OAEEIRT
H%,

b.  #FEREbsteinDFRIZIBRIFTHD
SASARITRLTVBEY . FERNSEROHZLOEF 7 /—E 1<, BETHD

c.  EbsteinlZ7# AV FHiETIENH D,
SASARITRLTNDEY  HEDHEENHIF TELVER TERLEEL TARET 5025
HCIEELN

d. F7/—EEETHORFHEREFADHTHD,
SRSAFUITRT ESCRABITHEZOIERBENE. GEE > £RE THATLBEEN G
FEESYUMNEBFT/—EEELS,

e. Ebstein’s anomaly &IFFEICEAHYLGLAEREZRFFAET L ORI THD

o

SRASAR7,8 [TRUI= &SI B MIGHE S REOREIEESE D% Ebstein’s anomaly&#i 9%

EMUES : TTRIA 9K, TDR

Lt
[£1=]

SN

DFFEM



SEMUED : TTRYA R, TOREBOFRM

Ebst(iln%f'ﬂ?ffmﬁ HORES
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—:Qe#ﬁZEMTL%?ﬁfﬁLDLVC— . EbsteinZi 2 TITHh N5 E 74 F 1T

m A RHICHEIT
—StarnesFfiT

[ ] II:%'E"VE'\%ﬁﬂlLlIﬁI:ﬁEﬁ
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- Fontan®! F 1 (TCPC)

- IDEIEAEDHENE

- DERZE I, DESRRIE) DORAHE

- REARIZH S B FA
1) BHEERWPW), DB M EN XS 555 E

2) HEMENZX T Dmaize F i
2017. 1015 RALERMEDLEBLIF— (KR)

BARIZE T HE DB D HRE
(Annual report by The Japanese Association
for Thoracic Surgery)

Ly S e
Ebstein &2 & =L FH BT

B fFEESETLS:20104F 7.5%. 20114F 5.1%. 2012 £ 2.9%, 20134E5.1%. 201447.6%
Ebstein anomaly

TV repair (Cone technique) -1RE AL :20104F 10%* 20114 5.6%*. 2012 £ 0%, 20134E0%. 20144£12.5%*

* 218 yreas
The cone reconstruction— 2007

>18 years 1~17years M Infant = Neonate

0
\ - - 2010 2011 2012 2013 2014
WPW Syndrome 10~15%

Gen Thorac Cardiovasc Surg 2012~2016

REMH, BHEAREFRLBEHE . /NEBITD B F iy

Mayo Clinic 53945l (1972~ 2006) Av/\Z i E% A2 1980~2013)
o FHTER 2485, FAL 1820, B 3375 B 63, FHESER 264 B . FBEEH1215 8

: ’ ’ - Biventricular repair 3741, 1.5 ventricular repair 5 il
o HETFER: 54F 92% 104E 88%, 204F 71% * Univentricular palliation n=21

P , , ) B FFA7:27/63(42%). 25 FES B FM 18/63(29%)
o AFHMiEEE: 54 86% 105 74% 205 46% - Biventricular 8/3745l (22%), 1.5ventricle repair 2/55(40%)
I e ]

TV (re) reconstruction 5

Survival (%)

TV replacement 1

rocperation (%)

RA size reduction

Late survival free of

RA/RV size reduction
& VSD closure

PCPC(+/- TV reconstruction)

TCPC
J Thorac Cardiovasc Surg 2008:135 1120

Congenital Heart Disease2017;17:32
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¢ p . " \J : 2 4=
MR DDA E (NYHAZ $8) Ebstein & 4 ff

W 285/539f5, FHEFEHH24R HRTVR and TVP), 727 —hERE
~#iTBI NYHA Il or IV :100%
~fir#k NYHA I 4%, I 40%, IIT 12%, IV 4%
JACC 2008;52:460

8945, 4 F §5505%, fiT=X: TVR73%. TVP25%,
A gz AR 844 R

—ffrAT NYHA Il or IV :85%

—fii#2 NYHA Il or IV : 4%

R E SRR RN

— %4 Prodicted Poak V0y <60
% Prodictnd Peak V0, 260

Cumdative rvent rats (%)

JACC 2012;29:210

%?ﬁ%?éﬁ fiT=t:Cone reconstrunction Circulation 2005:112:828 Int J Cardiol 2013:163:305
<7718 .
T NYHA Il or IV :44% v' B A\EbsteinF 2 TIEEBAEK CTLESMEREILIET

—fir® NYHA I or IV : 4% b
Tcs 20— v Peak PVO2 [dadverse outcomeZ F 8|9 5 HF

1 O BB T S B firk BB AL (R LLLE)
fibT 1: 1E2 £ Be Mayo clinic 285f51/53941 N5 0D %5
m 63/ (type A 2145, B 2345, C 155, D 945l)
FHER 26.95%, TV repair , FHIEER 13345 Sl
- Peak VO2 {ifHII 15 mL/kg/min s 1’
fr#% 24 ml/kg/min, p<0.02 w ¥ . SERICEL
1 PPRY
275 E¥JEEE 15.87%. Cone repair, —
BEMM (hRiE) 2745 .
- % Predicted Peak VO2: ffifil 49% ffif% 60% . FHITHD
FE— JE— 1 BT AR
i - = EELL

1= =2
;7

% Pradicted Pash YOI mu

JTCS 2015:150:1212, 2015:149:1144 JACC 2008; 52:460-6

ey =i gl oL 1+77 == 4Lk
itk DB EHEAE fiT ik DA EHEE
MRI study, 18/21 pts, £ #nT1525.5/%. NYHA 1-11 61.9%, Ill 38.1% o 166, FHEH 2775 2:BEEMA 8~ A
FHHEEHE 9178
- RV #8E #iRICIEFEL. Tricuspid annular movement synchronic index® _
HE MRI- study

- RVEDVI: B 134.3 & 58.3 ml/m2, #% 96.6 £ 29.6 ml/m2, p=0.001 RVEF(%) 50(39-57) 42(30-51) 0.036
— RVEF: fil 38.2 & 9.2%, # 36.5% 8.5% RVEDVI(ml/m2) 124(110-209) 108(77-135) 0,034

net PA flow(ml/m2) 29(23-39) 42(36-49) 0.005

Echo—study
TAPSE (cm) 2.3(1.8-3.5) 1.7(1.4-1.8)
IVAS(m/s2) 0.98(0.82-1.6) 0.65(0.45-0.95)
Peak S (cm/s) 8.8(7.4-14.8) 6.0(4.9-7.1)
2D-Strain longitudinal (GS%) ~ -19.3(-15.4- -9.8) 9.6(6.8-12.8)
Int J Cardiol 2016;206:131-137 Int J Cardiol 2013:166:494-498
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i 1% 0 72 =M B D EEE

ey e o 50/539f(9%)DMITRTIC R FE L LD EEREEES
e 16f5l. FHTEEH 27.75%. ZBERTHM 84 A — TV repair 1245, TV replacement 364, oth:r 205, FHTEE 285

|| Preope | Postope | pvalue | o RBEEmIP), EEMHAEE wEWBH., T 4P
MRI- study
N . :
LVEF®) 61(51-65) Bi56%60) e o EEHEEEEZERIETDRY (hazard ratio 3.76)
LVEDVI(ml/m2) 55(46-66) 63(5-9) 0.001 EChOC;LdIOQFaPhy
Ao Flow (Stroke volume) 29(23-39) 42(36-49) 0.005

Normal

Surerval (%

EChoistUdy = < mOderate LY oysfuncuon "
- modwate LY dysfunction Mild

IVA(m/s2) 1.04(0.64-1.3) 0.47(0.34-0.88) I i ADe ana gender matched population
strain peak S(%) -16.4(-13.4-19.8)  -11.4(10.1-14.9) T
E-wave velocity (m/s) 0.73(0.59-0.83) 0.88(0.68-1.1)
E/e’ 8.5(6.-9.8) 9.6(6.8-12.8)
Int J Cardiol 2013:166:494-498 Am J Cardiol 2008;102:1724

Moderate
Moderate-severe

Severe

) = R \V = .
. TR IEH| D B BAEIR . TR E B DI 5 F
B Mayo Clinic 285f5lh\5 D7 >4 —Ef & (Self report) B Mayo Clinic 285f5lh\s D7 24—k Ef & (Self report)

- &AL 35%
o B e e e ®

Early fatigue 130 (42.1) Docter told: Bradycardia 35(12.3)
Palpitations 111 (38.9) Chest pain 30 (10.5)
Docter told: Tacycardia 106 (37.2) Docter told: VT 26 (9.1)
Docter told: AFL/AF 103 (36.1) Docter told: PVC 27 (9.5)
Shortness of breath 87 (30.5) Abdominal fluid retention 23 (8.1)
Abnormally rapid heart rate 74 (26.0) Abnormally slow heart rate 20 (7.0)
Ankle or leg swelling 41 (14.4) Fainting 7(25)

None 97 (34.0) ACE inhibitor 25(8.8)
Digosin 62 (21.8) Beta—blocker 16 (5.6)
Warfarin 56 (19.6) Amiodaron 16 (5.6)
Diureticcs 77 (27.1) Veraramil 8(2.8)
Furosemide 45(15.8) Quinidine 3(1.1)
Spironolactone 16(5.6) Procanamide 1(0.4)
Thiazide diuretics 7(25) Norpace 2(0.7)

> $1BULEFLDALERGES . BUIh) HibHY. $40% Unspecific diuretics 9(32) Others 121 (42.5)
75;*&&%.&;[;%% JACC 2008; 52:460-6

2 44
B eeem oz B seorzmr
~ Surgical ablation: 38 WPW with vs. 384 without Ebstein B 1972~1983% ., 52{5. THFH 185 (114 ~645%) .

NYHA Class IIl or IV : 4651(88%) 1% =M : 44/4845 (4£7F)
[ Emene | w0 [ v pliligiCiageiliop [y doimesy
Age (yrs) 263+12.3 31.0+14 NS - =R 3 (FEEAREE)
Multiple pathway (%) 50 15.1 NS - F&ArHY 11/415 (27%)
Follow-up period (yrs) 62+3.8 53+3.6 NS (PSVT 4, PAF 3, VPCs 1. Brady arrhythmia 3)

No arrhythmias 82 90 NS JACC 1985 6:1351-7

Symptoms(arrhythmia>Tmin) LEH 0% BS 1986~ 20054F , 40451, T H4EER415% . NYHA Class Il 35%,
AF(From pre to post ope) 43 to 9% 41 to 4% NS T2 1= 0 36/38%I (4 7F) . £REZHARS : £ 156.74,
Anti—arrhythmic therapy 26% 22% NS Cavo—pulmonary shunt (CVP)(+) n=23, vs. CVP(-) n=17

Ebstein3 F2 & D WPWIZxt 9 % Surgical ablationlEHZT - S, RERSHY CPSH) 55(? VT‘T] CPSS( )2:019237;1050
BB, $920%F A ENRICEET HRENZEE e

Circulation1992;86:1147-1155
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TR IEH D HE Abx

B Mayo Clinic 285BI SD 7 r—RRE

MEINEHE 2
-14E 91% 5% 79%, 104 68% 20 4 35%
- &K, 8ENEARR

v BARDIEH
- FEIRA~210HFEZ L DT E73%),
R RIE L (2%). IKAEZE (K1%)

ORIGINAL ARTICLE
Pediatric Cardiology and Adult Congenital Heart Disease

Circ J 2017; 81: 1354-1359
doi: 10.1253circ], CJ-17-0062

Impact of Surgery in Ebstein’s Anomaly Using
Current Surgical Criteria

Nydia Avila-Vanzzini, MD; Juan Francisco Fritche- MD:
Héctor Herrera-Bello, MD; Nilda Espinola-Zavaleta, MD, PhD; Jorge Kuri Alfaro, MD;
Hugo Rodriguez-Zanella, MD; Mirna Verénica Alvarez Bran, MD;
Jorge Cossio Aranda, MD; Manuel B.A. Gaxiola Macias, MD; Pedro Curi-Curi, MD

Background: In Ebstein's anomaly (EA) current surgical criteria may not translate into better long-term survival. The aim of this
study was therefore to determine f surgical treatment for EA increases survival, and to analyze factors associated with mortality

Methods and Results: A retrospective study was carried out involving 103 patients with surgical indication using current criteria,
comparing operated (n=49; 47.5%) and non-operated patients (n=54; 52.4%); the severity of disease was similar in all cases. Over-
all follow-up was 12 years (range, 1~49 years). There were no differences in mortalty: in the surgical and non-surgical groups,
survival at 10 years was 92.8% vs. 90.7%; 20 years, 85.7% vs. 81.0%; and 30 years, 78.5% vs. 72.2%, respectively. On mulivariate
analysis fight ventricular fractional shortening (RVFS) was associated with mortaity in both groups. Decreasing RVFS was associ-
ated with worse survival according to severity: when RVFS was <20%, survival at 20, 40 and 60 years was 58%, 39%, and 12.5%,
respectively (P<0.0013). Left ventricular ejection fraction also correlated with survival (P<0.0013)

‘Surgery did not translate into benefitin terms of survival, and this was clearly associated with RV function; therefore
this should be a key factor in the surgical decision making

Key Words: Ebstein's anomaly; Surgical and non-surgical group; Survival
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IFIRIZDULNT

(JACC 2007 49:2303—11

=

B ZAHARA study
- Ebstein 127 yE4fR. FRE13%, FEEAR3.9%,
B Mayo Clinic Experience
— {7817 : 14082 R, FREE19%
T : 625F R SFRAE33%
* —f% RE 13.7~26.1%

-w

Before 28(19)
operation

27
86

21(33)
48

After operation
Total

)
£3

(JACC 2008 52:460-6)

Therapeutic
abortion
22




ERAR: AEBIRRES

DEAMFREREMTRERBICODAFAEEREL-EE XM EERAD—BHI

REBLHOMEHATRERE ERHZAE

30 A B HABERIS/NNIL—IDEHRRREMNZ. 2 mEF(C Senning FiliZz 211
fze EDERDITAAO—T7yIT THERHBRBEZERH SN TO A, BERTH L=
OEFBEEIN TV, # 2 FRICLDEHERICHLTHT—TILTIL—avER
(T7=o 89 1 FRIDAFAEERE DII—HTHIAZEEHETERD . AERH
BOREMIEREE 46m/s. DEAT—TIVIRETIE. AEORHBETERALE
REZDBD-. AZEFZPL MR RE T, AERHRICREL-EEFHFREDDT-,
AEIDBEASCBELTERLUL,
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Fontan fii#& & T4k D — 51

EAR & (ELIERKSEARE 2 —FES - mARED)

(EBI] 28 /% RiRiT
[7RE]
7EfR 398 {KE 2850g THEA,
A% TEHEBXYTRER. 77/ —E&2RHT-,
%1158 DEHT—TILRERITSH. cTGA DORV, PS, PDA, CAVB & 2B S #1f=,
16458 F7/—t#EEHY. i~ &k,
PDA MFEDiH A % 5B&. rt-mBTS (5mm Gore-tex) fE1T.
2 % [t-mBTS (5mm Gore-tex) fE1T
5% DA T—TIILHREIZTDIRV, PA, LPS L22BF &,
Fontan(IAG) . LPA plasty, PMI OA&tE 4 o1=,
6 =% Fontan (IAG), LPA plasty, PMI(DDD) A\fE1T M7=,
LPA (X% 4 mmDIREELLZVIBR L. EHIRLYEET,
% 18 mm@ Gore-tex graft # IVC A SEEREICH LIIDERNEEDIERK
R=RA=A—FEDEEDEIZ) — REFE L. generator ZE EREEITHA LT,
1/ DEHAT—TILEERIT, SVC/IVC 8mmHg, RPA 8mmHg, LPA 7mmHg, AVVR 1/4
N DEHT—TILEEREIT. PA 14mmHg, MR 1-2/4,
ELZEIZAA S MAPCA (22 A JLERMTHETT,
LIk, B+ A—,
22 m~EEE & L THE,
24 % HERE.
26 BRAFEHY. GRATLa T avRIH ) DT EMICBNZE.
WIRE : 7—2J 7> 2mg/H, N77Y>8Img/B, Z7EFSY
M {TENAE T B MR E Z 11T

(BFFTR] 5& 162 cm {KZE 54.3 kg (BMI 20.7)
mE 83/44 mmHg, Sp02 94%
(BREHR]
<Mi&#ZE> BNP 29.1 pg/mL  ANP 31.3 pg/mL eGFR 89 ml/min/1. 73m2
24hr CCr 88 ml/mL
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LDER> PMERE  AEEH. QRS HE : 120ms
<H9&} Xp> CTR: 47%. ML EFEF : IE Dextrocardia
<Holter i>ER> THB 114, 657/day. HR70-99 (80)/min . PAC 2/day. PVC 0/day
long pause (-)
<UCG> RV Dd/Ds 53/41mm, EF 54% rt.AVVR tri.. It. AVVR tri.
LCT>
Al  Fontan EHLLERICHAIA TN S, EEICEICHA > THIAICERERIE
ZERSH, MDD Y, TEHICIEARIE, BREANBEID,
EITRBAREHRKRIEE 43mm (X E K, ESHBETHARIKZE or FAEELY,
MEAT—TILEEZED> SVC/IVC 7/8mmHg, RPA 7mmHg, LPA 7mmHg
Qp=5. 76L/min (3. 67L/min/m2) Qs=5.76L/min (3. 67L/min/m2)
Rp=0. 43units (0. 68units*m2) Rs=12.15units (19.07units*m2)
BENDEEZRBIEROT, MRETEEM.
HEHMTa—>

hepato—splenomegaly. liver dysfunction pattern (mild)

<CPX>

HR 70-155/min, BP 98-136mmHg, Sp02 96-93%
PAC/PVC 7z L

ATVO, 14.64ml/min/m2. peak VO, 20.53 ml/min/m2

DEAT—TILVREDFREIC, SEOR THMZAE L. FEICTE 3L XERENK &
MRBRFFARICENFFARE 232, SAERINICEBEREET L=,

CORIZD—T7 ) ik &t o T,

BARIEIRGIL . SfER2.
CDHDEIREE, SOICERDEEIZODVTERLEVWEEZZIRTT %,
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EEEANIRY

o BEIIREEZE— DRI E
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TEEAREZ A R

BHREE LHEL | OHEE | MRTK | ARE |URY
EOREEAL 7L 7L #L | #mL | %L
R 7L 7L L w | mL
& 7L Bl | Y55 »Y
(BEAEHED) +
EXE + BL [ B35 | ®Y
75% L E DR + sL [ B93% | »Y
BOIREAE L ®Y
(FAEDBEHE) + + +
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— R EorZHHEE & MmiTHEEM

DEREZRMIRY

107 B 1

IDFHMRA A=Y CERRB)
EDEERHED>/=45%
IDEMETREENR (NSVT)

TR, N1 /N RATHEAT




DRI ERRET

BARDG BB $#HFRsI51% EENFREE

BENER SRREL IR, HHE

BEEE (h=31)

. PEMHRE 17 pts(55%) CABG 8 ptsZad>

BEXE 9 pts (29%)
SEENHO LA TER P
« NYHAI 31 pts (100%)
= EUIE BHHRE BENKE 25KE « LVEF<50% 1 pt (3%)
DEEEE RUIDEAIFRA A—D T ERREBEHY 8 pts (26%)
- AREE 21 pts (70%)
FRANDER H EE AR RS
(n) total=47
(n) 31 patients  total=47 20
20 - — 18-40%%
E mfEst || g5 - (7P R AB297%)
15 - (n=19) 1
5 I Pk ] m 83T
10 - (n=28) 10 - i
7 . ] nE1F
o 5
i - ] I
i | ]
0 T T T T T 0 :J ‘ ‘ ‘ : . ‘ ‘
1990-94 95-99 2000-04 05-09 10-14 2015- <20 20-24 25-29 30-34 35-39 40< (J'??‘E,)
Eﬁﬂmﬁ % ﬁyﬁﬁﬁ total=47
(n) total=31 pts %EE@]I% SHF-IRE| 1
B 380 14451 (30%) 845l
BEXE E R E G
10 33% B 9 pts (20% 10451 ERA B
1 13% #F 17451
5 I I DEE 44 |.
0 -,
DIL SL CABG MR
n=13 n=9 n=8 n=1 BRI ﬁﬂ%ﬁyﬁ
MAMRE HEURE 1651 33451 (70%)
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(n) PHEBRXNETBRIRIBE  tota=47 L FE S
20 ] total=47
] ARG
15 HEE
] (n=10)
o] = E YR RAREL J Acoiri
] r (n=4) 146 spirn
] = BRI HRE - 30% 2751
S ] T gman ‘
: (n=17) B .
0 BRI +ALART0O—)
DIL Stenotic  CABG (n=16)
lesions
n=20 n=14 n=13
AMRE  PRIERE
7o B AR 25 & /NG R SR 3R BEHDRILEI—LER
()20 - 235 1% (18~37%. P R{E29:)
. total=47 -
15— none iR FEH ) MPIPD) S
] As é#i? D || pvcsEoEM
10 - — (WEIRTEHA) 29 - EBPEBETHL
(n=29) | | (E#EH) 30 +  pJ7OvhA—EA
5 _
1 NSVT 31 + BJavh—&A
0 - ‘ NSVT 37 + B7Oyh—EA
(W R HA IO E4EA) FEYIE
o 5. CABGH STET 2+ HEGM
" "~ n= 36 + %= T8
MAMRE BEMRET PVC, IEMEEASMSE NSVT, FEREGHO =481
MPI, RIDAILFRA A— 2%, PD, perfusion defect

DEE D= EYREERL-4EH (6571%)

[aEpiie ., ERRME (DERIRELL) 164

I EfpD B R AT R 2451
(FRILB— ECG STIET)

WENRE A ITID EER 1451

g 7 B ARPE & OF T IR

ONYHA class I, EIMFT RA%L,
LVEF40% L £ TH N (XFRIE S el BE
— ML VTR EDILDERERIET 7
HEEDOHLIHICHTHERIDE
— REBICKY, FEVIREERE
O ERETREY
—HmIZHTHIFENBE
— R EARFEE EMIFREE D) RO H D
EOHEEDFIM

—IERa38EEDHE =ik
AigE1ERZEOEIZER
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BENER SRREL IR, HHE

bEYR &
TGA CCTGA

ERmERRER BREAH
#H Hmx

Systemic RV : Chronotropic incompetence
ERBEERS ERIFCDERMS ERSECTRENTS

> RiEHMPRKECHRAY E R LECRSh o090
> SEIRATICCPXF TIMAR B E R 5

Modified WHO classification

wHo'3 wHoa

Buswaree

TGA atrial switch®DEIRER % :r-.‘

»Deteriorated systemic RV

IRiEAN T IREEDET

No Torsion e ,'__; VR Ve
BEERE L

AEBRREE=HREE

»Conduction system

p—————

Heart 2003

SRR RN (LEt DER) =
> IR T AR X— 2 A—H— BB i -

AV PV
1F 8RS (Zdesaturationt® &
paradoxical emboli

»>TR
RV failure/dilatation > F &K Ltethering > ZRIMETR
intrinsic e = RAKRBIEFEN

WHO 1 'WHO 2 if otherwise well WHO 2-3 depending on
nduncomplcated mivioua)
No risk i i plicati indicati pregr Y - H -
Small risk complications "1 b
T Gncompicated, sl ot mid pulmanary Unoperted il setal Pmonarysrerl hypertension of v
itr prolap:s no more than Hypertrophic ricle (e.g Severe systemic ventricular AN H H H1H » i i
> Diastolic filling > Contractile function,
© Dobutamine Stress : CCTGA vs. Atrial Switch
P ol Native or tissue valvular Post Fontan operation (NYHA T0-IV or EF <30%)
Sepal dfoct,patent ducus areross, consdered oA " i
{otal anomalous imonary venos Qe
drainage FL o
]
* Isolated ventricular extrasystoles and atrial Marfan syndrome without  Cyanotic heart disease Previous peripartum 5 To
coopic bests Soric dimtaion Cordiomyopathy wih any resicual o e =
impairment of left ventricular Etw DENYILADE
foreten §3 IRAEE IR
Other complex congenital heart Severe fthear bstrction L
disease = ==
diated omm e T
80 pts with atrial repair : 25% had Fro—TY
no velocities at atrial contraction
Wogel M. JACC 04 Fraz §: Cire, 2008
B vustard ¥ LT
Systemic RV 3R & i i = =
ystemic iR E BER TGA atrial switch® RS £ M e
- — "
%
-
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TGA mustard RVDZE1LE

ot Iy a1 e e aFisee

IJC Heart & Vasculature

i
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- Cardiac magnetic resonance imaging characteristics and pregnancy @F_““
W AV end wiastolic volume outcomes in women with Mustard palliation for complete it
O RV and wysielic volume o of the great arteries
= /\ Laura Jimenez Juan *', Anne Marie Valente ™', Candice K. Silversides “', Tal Geva ™', Jack M. Colman “*',
5. Lucy Roche ™, Samuel C. Siu 2, Rachel M. Wald H051
00 =
. / A i & PR
L - Figare L Average values for right Varable
B /" \\ ookl o oottt
soshed durig pecganmy. Cardavascalar rverss
o Sutancd arhythmsia reuting i heart failure: > uncomplicated pregnancies (median RVEF 39%)
a
a / M ptyattythats > major adverse cardiovascular events :
“ 1 RV: EEIERIAA D EDHRE |::..‘.:|u.\ defivery <37 weeks moderate RV li {RVEF <35%)
Obstetric cvens*
" bro-pragnaney 1922w 3132w 1 day o1 fwoska + Events mutualy exchusive.
gentation geslalicn  postpariem  postparium * Mlujor adverse olmieirk events were mot observed i ey cobort although olatetric
Clarkson PM JACC 1994 : i 1 gty et
eaniesin | woman,
Atter ‘Switeh'
eperation
TGA atrial switch BEfRH & TGA arterial switch® 5158 /5
arterial Switc =] o
Cataldo 2015 | Trigas2014 | Doninica2012 | Merz2011 | CanobbloMM | Dremthenz005 | Guedes2004 | ClarksonPM Tobler 2010
2006 1994
7o
n Pregnancy 2 P ) E 7 a9 2 15 FRDZEIILY N Pregnancy 13
Cardiacevents s N Cardlac events
NYHAY, 7 2 17 7 > Eﬂmﬁﬂﬁﬁ%bﬂt@ NYHAL
Arrhythmia 4 1 5 1 2 Arhythmia 1
Heart failure 5 {arrest1) 2 1 6(death1) 2 2 - Heart flure 1
TR - 2 (death) + - 7 . > ﬂﬁ@]ﬂll’(ﬁ@ iy !
i - - 4 2{valve thrombus 1
Spemic RV 89% 33% » Aortopathy Systemic RV {valve thrombus 1)
Obstetric events Obstetric events.
PE/PIH/HELLP 1 1 1 1 10 1 1 PE/PIH/HELLP
FGR 5 >AR PR FGR
PE/DVT 2 — o o PE/DVT
e > TEIARERTE e
Premature labor 1 u 8 7 7 - 2 Premature labor o
SGA (<10%) 10 5 - - 1 1 »PH SGA (<10%) 1
WFD - - 2 - 4 1 (death) 1UFD -
rrere——— > ERR rrer———
Valve lesions TRT 33% - TR 2 Valve lesions ps
SystemicRVA, 5 2(death1) 2(death1) 4 Systemic RV 1
NYHA L 14% 2 - 2 8.2% 2 NYHA L -
ke 1 baine
it e R
CCTGA (systemic RV) D EIRE =
T p——— 8121 S T
e g e oy Frib it
ety e ey o
i .
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CCTGA (Systemic RV) EUEH

Kowalik 2014 Bowater 2012 Gelson 2011 Connolly 1999 Therrien J 1999
n pregnancy 20 31 19 60 19
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ZAHARA Score
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(PG>50mmHg or AVA<1.0) 25081
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6) Bl 55 % i fif> moderate 0755 a1
8 Fr/—tELEE
(R AE 1) 10058

24 178

L

Cardiac complications in %
of total number pregnancies

18
29
—/
0-0.50 0.51-1.50 151-280 251-3.50 >351
Risk score

ROPAC data Pregnancy in Women With a Mechanical Heart Valve

Data of the European Society of Cardiology Registry of Pregnancy
and Cardiac Disease (ROPAC)
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Unknown 4

ke Y 3 e Y EhEr
TR 96 (45%) | 110 (52%) T B 50 (38%) | 77 (53%)‘

(Drenthen W, et al. European Heart J. 2010; 31: 2124-2132.)
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(Circulation. 2015; 132: 132-142.)
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EHEHA B AIHEL pfE
A0, % n=212,n(%)  n=2620, n(%) (MBRIFvsHEL)
BARET 0.007-0.043 3(1.4) 6(0.2) 0.025
Az 77 (36.7) 621 (24.5) <0.001
DEE AR 48 (22.6) 328 (12.5) <0.001
DAL 16(7.5) 345(13.2) 0.018
igfE 13(6.1) 10(0.4) <0.001
Eidint: 10(4.7)
RS 0.0009 3(1.4) 2(0.1) 0.004
HimntE & HHE 49(23.1) 128(4.9) <0.001
Major 32(15.1) 81(3.1) <0.001
53 B H 1.2 22(10.4) 68(2.6) <0.001
ST YRS I AR A 6.5 0(0.0) 131(5.1) <0.001
TREE(< 2438) 12-15 33(15.6) 47(1.7) <0.001
RRIRFETE(22458) 0.35 6(2.8) 15(0.6) 0.003

(Circulation. 2015; 132: 132-142.)
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ROPAC data|
B 0T 0 o D Fruos B R
ESCATEE (BRI - B M ALY)

150
§ B VKA
2 . UFH
£ 100 B LMWH
E" 33 nothing
=3
< 50
v
2
E
3
c
0
& & & (Circulation. 2015; 132: 132-142.)
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ROPAC datal
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W VKA-VKA-VKA (n=6)

W VKA-VKA-LMWHUFH (n=37)
LMWH-LMWH-LMWH (n=18)

W UFH-UFHUFH (n=21)

W LMWH-VKA-LMWHUFH (n=32)

W UFH-VKA-LMWHUFH (n=48)
Other regimes (n=24)
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% of pregnancies

(Circulation. 2015; 132: 132-142.)
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EERE =R 7 LMWH

fER 1Big 5 8 LMWH
t72Uh {BIEF 12 UFH
EA R LR 12 LMWH

FEER KBRS 13 VKA+LMWH

FERR BigF 15 LMWH
t729UH LR 25 LMWH
t72UHn Big 5 27 VKA
t72UHn LR 34 VKA

KBRS LIEEFH
EE nkuxmmsm P e

{E1E 5+ (4.4%) vs KEIARFE(2.6%)

(Circulation. 2015; 132 132-142.)

ROPAC data .11 %
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Miscarriage Fetal mortality
upto24 wks beyond 24 wks
p<0.001 p=0016
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v ¥ (Circulation. 2015; 132: 132-142.)
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Reviewing literatures

RSN 2

|EE B{Amortality Eidit: R7INDL
Chan (review 2000) 15% 33% A 0, - SEEE 43%
Rowan (2001) 9%* ME 25%
Oran (A2f#47 2004) 8.6%* i BEE 8.6%
DeSanto (2005) 100% (2/2)
James (2006) 4% 22%* TRE 8%
Abildgaad (2009) 3.5%* A EE 100%
Yinon (2009) 4% 4% R 17%
Quinn (2009) 8.3%* R 92%
Saeed (2011) 0 0
Basude (2012) 25% (1/4 fixit ) 50% (2/4) HETRER 75%(3/4)

UFH  LMWH *XaiE1ERITE #EL or {E{EHI (Nishimura RA, et al. Heart 2015;101:430-435.)
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Meschengieser (1999) 0.3/100 B&-A Fi-FEE 25%
Vitale (1999) 0 3.4% <5mg A0, i SEEE12%

>5mg #F148% i - SEE76%

Chan (review 2000) 1.8% 3.9% F 6.4% - SEAE33%

Sadler (2000) 0 EEE 30%

Cotrufo (2002) 0 0 B 5.5% (4/71; 31F>5mg)
F#% 7 B <5mg 10%, >5mg 90%

DeSanto (2005) 0 T % T B<5mg 8.6%, >5mg 81%

Sillesen (2011) 0 8%

Suri (2011) 6.7% EEFE6T%

Bian (2011) 1.7% B 3%, R 96%

Basude (2012) 0 0 HEFEE 23%

(Nishimura RA, et al. Heart 2015;101:430-435.)
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