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- RESRIE, 5 o MMEOTREORHE

< DEEC, FOBRORE

< DEEK
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ﬁﬁwf,ﬁﬁﬁ SELDDIERE IR E & O
NEEHRECITObNS.

d. HREAOPE
IFIRBTICISTE & Nure Fallot R S BHIEIR 0
G, TOTFRERBEHLIWY, LiL, B

ENTVERWES, IFRIC X 3 REERT 0K
THRERE"TC, Eﬂ&vw/rm%kb,%nm

S CHMEEMET L, ERBEIIESHN
HEOBELCRE - T35 0d5. &
EINTwaRWEEORELTER 4~ 15%
bDHY, MEORTEEI% LBEI LT
R BHE D IRERRAESS 80 % A C,
FZ Y w FARGVOINELED E X, BRIBEDOTHE
PRETHBC EMWRENTWEY. FHRE
&R 7-14 CR3™.

e. ISt

ARSI BERZ T T wiBSE, HIRY
o 5 R ECl v AEIEE S0 A,
TR TH 52, HRHYBEEERN RS
EbH5K, BERELFMHTILEBRD
5™, AEIE X T A& v Fallot TEEE D B4,
FEIROEE E LT ERBER b AADT E,
EROFIREROMEL BT 500, HWALL
FECXYEES WA HEMIE BT 5. S0
BEARNERIES TS 5. DO MITERE

-i 16) ~N7

DF x v 7 DT, FHEIRA 7 —F
RTHDH. EHHIMERCTERD Y, #7—

FARARREECH S C &, BlREEY SR
THEBHERFNC L, VSDAFAET B n v
¥ P DFFNCHEA S NARBIIRIC I 77— F s
WATNTLES C 2R LORREAEC b T

b THB. % i - BRI L R
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4) Ebstein&Hs (Ebstein malformation)
Ebstein AL ZRFDHRR, HIENK 2/ 3
DEEE A BRD ZRP o DB, FHDE
RICEBALERERCH 5. ZRhEKcR
BECRKELERD, ZRAELEETE R
E5 5. CORDLBE~OEBEAME, DER
DAL B edic, AROIRAEC 5. G5B
R EFT 87w, KESOFES-CASDD 3
WIZIBMABEEREEL, A-Ey vy v r2E
D5, Tk, AEORHEET DS,

a. AR, MY SRAETRE

FT -2, MEREREER, B, Bk
EBERBEAEETRD . zo@Eh i,
WPWIEREE® S0 L 2 Y, (O - E,
BHCHEORZS BY 5. B cr, SRk
HOOBEERERA S B0 5. ODBYCR
KE REFDEPHE, A7 w v 7, EicWPW
TEFER 20 5. HE2W I OEESIRE,
DI EEFRECITS.

b. MERADE LG

IRURATICAEIE & NC v 72 \» Ebstein #15 & 4F
EEIRCD, IRICES EMEDET ], H-FK
v FRBEEBIEDS. S ERICHES 15BN
REOWAR, HORE%5 &R C 4 g
H5. b &b & EbsteinFiBld, WPWIE@EEE%
T e v £, REERREECLST
., Ehe, FHOReRiEcT e, DEHE -
MED & 3. ok RNEORNYE
BRU, @%, DEANRRIIIAT - ASDEEL
TREIRER O ML 55T 5 2o, PR
WRIE 3 & SUREIFHESBE & 5 5 C L BB,
IR - 5005 - FENEHE O ARSI, Faliotd
BUE & 1IRIER CcH 55 9,

5) KMEEN (ransposition of great arteries :

TGA)

RIERRAL & &, fAHE I OEPEE K,
EHE L ERERL 2 DENIENERREE
5bDE WS, HHEICHZLE, DEsLHE K



W, Thb b KEIR & SRR 2 0%
TR B ODBERE L TH L.

ANAEEMN G ITEEC X - T, S&KngE
B BIERMEERMCOEHEN B, “BE”
EREIMITEIRERIEBECH B C R EHRL, B
E" ERITEEABIEIN TS C LR ER
3 5. KECR, BERVCERDD 3552 K
BEERIC DO WTIER B,

ASE 2 Fallot PUBHE K R CEnF T J —
HOREBCTH 5, WROERIK X » CEMND
TGA & F DO TCGAICH AT WD K, #FEHFK
ok Ew 3.

MITENERIE, G & KBRS OB FEEIc
57, K/MMEESELNIL, REIRmGHE
%, MigeIRMITHOAEIEET 5. PDA,
ASD, VSD A L o&FFIc L3y v v itk
Fnil, EREFRTRTRAEECHS.

BRERRENE RO S HATEC PSR M X
5T, 3WCHHENS.

1RY : ASD, PDADHZTVSD % fEb v d 0.

I8 : REZVSD&EES 0.

TS : VSD & PSZ£5 b .

ZL OBERIIEREE S D 1~ 2 HE TR
FT7—EE, DR, DA% TIET
5. CORDKEBCEIRMCHROBELZD
T RVWERICERT 5 75 — A 2 EETH 5.
BE, ERROCERCIRT Y B2 3 FEHc
& % Mustard T4l 4 Senning £, T DR
DG 2 Y)Y B 2 5FHiCH 5 Rastelli FHi %
JateneFW 2T 5. B, Mustard 4T,
Senning FHi 2 DITIRMBFA P RE I L Cw
LR R, HIRE S L LTNYHAD B L
BEOINRAET & WHHETF, ZRMUmoEn
T—EHOBETCREDCEY, FEYROFELT
LORBCEHWT, HRABMTHRCEEY R
BT T ERREINTH DD,

3. EEEZEHSHERMEIESR

FEEE S R OBERE LT, MRk
R, KOIREERS, KBRGEAEER &8
BT O3S, RE-CERRKBIREEZEE & Marfan

EEFCOWTR S (FHEREAE, REiR®
BICDw T, [FHFBEEECERSHEIR]
p.107 % 2:F8).

1) KEHRWE?EIE (coarctation of aorta : CoA)
KRR (BIIRERAET L) ofsEs sk
THRRMLERC, ERMBLFBON 7 % IR
Dohd, FIER 2EEICHEEINS.
OB O EIBRL 2 7  BIRE RARITZE O X

BiREEE AR DO B 5 REE

O DIRTER % S0 L 7o e R R
RBETRERDIBRER IR cdH 525, it
ERRE CRASREKEZETE X 5%
BxoODBEREE, 4505 ZRKEIRA
(bicuspid aortic valve) IC & 3 KRESFFEEZE (AS)
PREBIRAEHAL (AD, KREIRSHBERR
(hypoplastic aortic arch), VSD, PDA, Turner
EEHAEREH T BB B, T, &
0% A Wilisli i REIRE 20 5. zolEH,
L@@ d T 2EBEDH I DL L
T, REIRBEIRRE, B ONBEAR E1”H 5.
EUPUBEREER A PDAOHESBIC X3 &
BritAESTR-OOBREROEREE
$, FRICZ-TREINBCLRDD. €0
& & OiiTESAEIMITRAEL T, B
B & 0 SRS o AR IZENE THIIROR & Bk
BRIl E % 5. EReE LT, LEoE
NE & TEHFomREE (KAT) b5, 2
D E OB OREER, KBIR-ARFICL B
AS, Al, REIREERER E0B 5.
DSR2 1 5 Qo B IR R, #
R HLBHCRIEST 5. SICPDAIC X T
TEEDMMAIEIEZ T B e, PDAMES
LT B & B LIPE D MR T
L, Yay2RERCTCEEDL. EDE
PCEHHREIC X W2 Ofitk (LFRE) 25H
BT3BV ETH RN, CDRHODI
TR, T2 A PR EICERICL D
BEINnT 5.

FERRNCARIREBLL, HETREER Cici s
HHREES L i — viRE%R 21 C» 3354
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EEAECH Y, TS CERCE&HT5C
LEWTH L. TR X Y REIREEARE, WE
RE DBEE, BREEOABLE, RS ILEER
HEHoRBIEREL R 5. £k, HRITCH
BERBERE TR WS, RSO ENATI
RIT3~8% T, FERE LTk, KEIROEEZ
R EGT B IKBIR OB, BB LR
P~ PEAREE 0 FE$E 72 78 20mmg Bk O FE
PIcik LEEO X 5 RENED Y R 73135, B
EETH 5.

BER - o - BB L Lailk, &b
5RO R & TRIPIC X BOTRE & B
DEIRAFHICERL AT RER b Rvn, K8
RBEZLe Wikis i o BRI NEC 5 T & b
HBDTC, BICHMECOWTIREESKECH
5,

2) MarfanfE{g2% (Marfan’s syndrome)

Marfan fERE (4 B LA kBEERERRTE
K eHNEROREGERTH D, 2o
InFe RS E R, Ehles-Danolos i {i&
B, HurlerfEfRR, LoeysDietfERlEA & 535
5. AT MarfanSERE L, £ EERE
REREONERELBTLHDTEETD 5.
AREBIBISHFLRAER, 21ICHEET 5FBN
1HRETFORFC X VRET S, cofSE, M
MRS OBEREETE L, EHEOEEER
BErEC 5.

GERFERE, BIERE L0 - W,
ML, REAES, MEWHUR, 7=RiE,
MRLBHEL C2EY 5. X bic, BREREK
SRPREEREE, DEEEIR & LT KBhIRFAERIE
ARIC L 5 KBRS PISIEHRME, AF)
IREMESORERIKGER Y2 2 5. CORHOM
BROEREFFAHRRIC X 5 DREDE 2,
RGOS, KBIWRAERE B8t Y ch 5.
REIRIBIR O ST R IF 2 8A L L, B
ERTEIC & A EN - BESHEAEN L REX
nTH 35,

Marfan EfRSE D ZVERIRIR U 2858, B
KERS OISR D b dFcik, KERD
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REECHE T EC LYt oo K ERTch
HEMEINT VLY. KBHIRE 40mm % 13
25 X5 ntase, HERHERESEHT 3
B, EIRPCIETCT 3RS A B L
FEINTWBE™, FIRB S B EIc X 5%
B - FEEEAGTH 5 L MEE LT

CHEMEZ ST CH 5. Brrownti,
ARBEEREEEERELR DT, 50% D~
DBEPED OB EE2ENTHRL A W,

_Eﬂﬁﬁﬁﬁﬁﬁtﬁ%¢®®%¥ﬁ
B, DERBOBHEDS L WHRHICEE X
n,&ﬁﬂ%%ﬁifmﬁﬁémﬂﬁ%%ﬁ%

ZHTw 3™, ok, DREBEHTHROERE
HABEE Lo Tw 3. N RBERLEY
BRI T EDEVD, EHLSER 0E,
BETILABRERD -0, DIBRHE T 438
LThic 535855, cok®, IEIRR
WDEEE & BT 2 ONEFE KO WTFHliS 3
TEREETHD.

A, REOLODEBNEL LT, 71
BHITREEY BT 5 & b, HRbBoRFE

i, DREHESIHRC O »TR 3.

BT ©E L OKERRS?, FEIRSE, g,
ZRFP R E ORBRBRIEIROBELSGEL, &
IRIIIPEE I N T B, R7-15 IR
FRERFENE ST @B T3 A0 B EYFH L
BELAROBECOWTHRTY. £7-15
HHdhhd LS, SR RERPCHESNT
EUER S . FRciteicBE 3 32 &HER & D
DTERC, FHBIRBITIREN OFITRIE 3 ~
4% CTHY, FERDEETHL. Cokd,
PSSR NEIRO TR HET 2 BEE AR

FHIREEHE | OBl% BH).
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WMEHRG
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B (n = 52861

Iturbe-Alessio & 72 S
264 Fwes
Ismail & 76 4 0% c FET

2
1044 -
64 :
138 -
74t -
1
20

Sareli o 50

Hanania &

Sharouni and Oakley &

Suri > H

k=994

D DRg

MR (3 AR
HEREL, 8B - TRRSE
i, 6% : 0
s GED)

10,/ 350 : BaIRSEH
10 : pERE

25
5% : BREE
9

iEE, TH:
20 FERAEL,
4 B BT 3047 : GREE, 4 B PEEE

9Py FERE, 3P F

20 JEEE, 4P

4/ 14~y R IR TE R

Sadler & 156 FET

&EER (o= 2658
Lee i~

Hanania &
Sharouni and Oakley & 63 174 :
Sadler b 33

—F, EERRET- 150X 5 ICHBEDSE
REZD v, UL LR, BRR e T
WAl Y, FIERCHAREEORT AR 3
CEHB L. 2ok, BREEONEERDOF
PR EE-C, SO TR
HERpEch 5.

EEEORER

IR O DERFERNE, WBkE & UFHHRER
Bk - R EBLHELb e’ D5kY, i
HiZiTh v, EBROMIRF OFHC, Fickk
WEERHBLAY, DWTHE LAY T EE
A, BHATRTTRIHE %, RO TEREIT ~
0% ICET B LREEINTLEY. cokiK
REOGREGD 2EETZ oL Tw 55,
BADBEZERKENCERBEEE RS T

B L LAanoiRERD, OREFEERO

T

7--7 7 B HEE : T0% pregnancy loss
~o% Y REE ¢ 25% pregnancy loss
57% : B

4 77 7 Y v FRECE

SIS -
g
FERIET
41 <SPS

97 FE,
L BERE
D R IR

104 s 7R

R IICRAKEY, REEREYELREL
b5 B K5 RBEICE, HEOEICHND

SEFEMCELTI AT E BB 5.

DB EB IR FERE S AT B, D
R OEROMES & LT, RERsEs

TH BT L, EIREMEEHEIECIERERE
Bl & T ARERAIHERS T EAD T bR
%, %7, EMEIEPEIRO20%CED L
NBTEBFEINTHHH,

TEIRSHITR

HIRICETFT 5 TR 2 DICARITE 5.
OEEHVLDER T D 2 AW IER O REIR
OEPEE & LODERAEET 5 EROR
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AR 0% BECRHARET A <,

IR

QB OHE, £GRB35,
BREPETIHEDY, KECHOBED A
TR B3 2 NER % e~ B (JRiRsk
RlOEREICOWTE, T3] p94B LT DD
MERBEPHER 2 3550) p.103% B88). O
LOnTR, DARZEOMIREE LTHE T 8E
DH D, TEAMIGRLIECH B.

TEREHERORE

HRORERKBIGEET 5 C L IFHcEAi
v TR XD REBERZEINT 208 5 Aieo
WTRELPAFEEEZEWT, 2L OFE
DREIRE, BEOMREAELAVE, LA
BB & DRBRE A7 sy, SISO
LEEDDDTHEIRELEINT LB,
SRE A RER G IHZIRO RERFTHRICD T
%, 0% EoEFIcIERECcH Y, TREIRE
GRFET b
BEAEHEELEW EHEI TR EY,

IR CRIRIERBIR & 272358, oA
BEXEXTRDIOBEILOLNDE. B2, &7
J v LE, FORIEEARETIE, £ ElrEe
VEF XY R EORESE, HRIRERERO ZHE
LB, BRI, IR ICIRIRIEAREERR 5
Foohboradbhnl, BEORTEHEC
BEP 55D BIRTHREI . &
EL, EEHcRERERBCEATY, IR
o DOAZRBINE O FLEE AR & R ERIRIC
5. GIRERERIRY b 0F I & > TRERIRA
HETTEE5VHY, ERE XY IFESLEY
IND. FIRMEEAREIRICE, REGIR, B
EEERE, WL, HBYay 7, BE7w
wo [1« IR : I# (WenckebachZ), II¥
(Mobitz T ), MK : BEEE T 7 v 7],
SSSHRERDD. BKBIKHEEEASDE, &
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EORIRES &iEC L, OFHEBERE 2 £
FERCTHD. REFIELT, SBREETa vy
BB oD DCHENTS.

1. BR2BEJOvY

HE, FREEI vy 2 ChoTH, 1EWD
aEBROBACOEBREERETE SR, @bk
DERCRIETE RVBAICH<— v /5
Brih, GRPCATIR—ZA—7—DEA
O HB, EAER2EE Ty s
C, ALR—Z A =7 —EE 0T 515
ODREEBTREIBHFCHI LHEILTY
31,

BHMARBIRG, FEPCLIELITRED bR
BADTH B, BEALDERCEATEE

B EHeh, F - DHOEM, Eh T
Ave=aFrE X Of#EmEiEL b3 5
EOCERCRS. UL, SERERE &
EHAHCROEELRC &, KEESRLARL0
BREOFEZHELCLTHD.

BFERERIRIC Y, RESIR, J8Vek LS
g (WPWIEMRERS &), DREEE - M),
DEEE - S (BHEER & L COTERERER
B, BIANIGE) R EBH 5.

1. #{E & & = % 58 18 (paroxysmal supra-
ventricular tachycardia : PSVT)

BEHEHNOMZER Kent®) 2473
WPWIEMEREIC 317 B PSVT A& E A& LT
5.

PSVT &, 160 ~ 200/ 53 DHHITEL » Y X 4
TRIEE Y, BERELICARREELFLD
7, BRI RIBREBARERTCLlhn
oC, BRCESYSE252:30k 0w Ly
L, S EHECb 355, LV 4 710
IRHAER I s i, DEIERS, b
5 o MDA ERTHENRD 5. BUE, §UE,
B, =7 =Ky, TFLFY v, BEH,
TI/ 743 A LEHEREFE L CERTH



5. RRWRYIDEEER, MS, ML DS, BB,
IBYERRE, 7 Fo 7, BURIEEETER,
KR &k, WERTFLLTEhTRAEDLA
WEBRTH B,

B, BECEBINAEE clEmR R
THEL, WEBYR»DZONE—BRCTHB.
LaL, FREFCEREEZRIHE, 777
v, BIiEHiZE, _IAIAhErRET 5.
TIF R MHET ARICE, PSVTORREK
WPWIRIREE A L b & 5 DR LETH
5. PSVT O EE A WPWIEREECH o e B4,
TAF Y RS LY BERE O E IR &
n, PR o CTHEIBEERENLCEDY S
RS Coicy, HaolarEc sk

AHY, WPWHEREHIC X 5 PSVT DRI S =

FIVREBRCHB. LattoT, MK
TFIV R RIBERENSC L RS
1~ 108

2. NEREE) - HE) (atrial flutter / fibrillation)

DS - WoBcE, LESEELTD
Y E SRR L, FDORDDEMZPHK
ERE R, LDEHECROEDOBRELR
Bk sk, OEHECROER DI
MC X2 BN AF 2R 5. £k, LEH
By - M0Ep & b K HERORE, fRCEIgs e
HECET 5 b o2 E SD 5. DL
FERe L), vavz, 77307, B
R, BRBSBTETEA SICEFT S, LA
BoT, BREBICHEBRBRETHS.

OFHEEOF i ZEARICRE S L RBoen
HRS c2 08Iz 250 ~ 350/ TCH 5. £
DEFC2 : 1H LR3I 1OERE oy
ZHEHFL, HEWHEMW R OEREEH 5.
RICOEEB O f3 0L 350 ~ 600/ 4T b,
Y, WwRIE, ERIETRECH 5.

DEHEE) - MBoRAKDOSHHER, Mg
B C oy, MBHETFIC R FUEER
REBFETH S, BE, ~1U v B
DHEEREEFBZONTHY, WEYEET3
BECR, IRDBTE O~ ) BB A D

DEWERHIRI TS, T4, H8 - BFo
BRI Ry vE ik YL VO,

e I N = S s A
3. DEIEE) - B (ventricutar fiutter / fibrilia-
tion)

FEICERATEIRTH b, b ICEYR
BRAEETERLATEIETCT 5 RECH 5.
COREIRTI, DEHAF—A { SR
BEL, DE2KcoE o lERA L, B’
REEORELRY, DREEBROLAS. K
Fe LT, BikoEs (BlEmEE %
DERfiE R EOBBHOEBOEERRE D SV
7, ERCE TR, QTEEEERA VR
nCExZbiwn.

DB E, ORSIE L ST-TEHOR D 7 ik
PUEHEICHIELL, BREEE T 5 T & i
ZTEEET 5. BIEOKE &M A 180 ~ 250/
S CHEBINICHIIRT 288 % 0FHE), RiEs
NE R 25 DA 150 ~ 300/ SRR E-C
HB T 5 H5E& L LEME & v 5. IRIIEIREE,
BEREE, OFEL, TPREL, RONER B
FLECK, BEEMbA COFBELFRLED
3.

ORI IO LT, b IODEEER T
5. B A b=y - L BERXWKBRMETE
{electrical cardiversion) 2ES—BIR & L CHefT
ThAabhiEa b,

4. QTIEEEIREE (ong QT syndrome)

BIENE & BERME (BRI A O wh ki 528,
FICRIEE 2B QTEREER TR, B
BECOBERBE R LT EAHEIRT
By, BUEFRCE S CRIEEYES ZEERC
510,

QT RN CEOEEPIE > TH LB
3% oM (OEOBZWIHEIEN) 1y
T5. CoOQTEMOERIC LV LEDFI
&R LTINS SE I Ic#E b % (R
on THIR) OBEB#RC T 20, ERERE
MREERECT. filoX s, FEEMY X
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PN ®,  Brodsky b, IEIREOREESED
EFEHE LT, fEHEOHRERPHRELTWL
4:) ér?‘-

RO CVEEER (ischemic heart disease)

S TR

RO DEBRAHE & LT, Bl OER
CLEFBEZE « myocardial infarction) #EZ 3

LHFER K TH Y, EER 1/10,000L T &
WEINTWEY, FabOERo Y 2 7 [JF
& LT, — RO S, WE, BEIRE, bR
EREMAE, HOAMER, JIEAS, BEM, Sm
i, B OREREREOFE, SO s
BRAAAZ ESS M- L oThhbiid,
SIEERE, RIREE, SUHEOBREOREE, IRSEE
CHLCHocERLIN BERSE 5. E 7,
SRR RS o R icid, BRI L&

53005 Y, BERCOBENLYFETEHSH
HB. TOEMOLBERERC L 5 5EEE
BrLC, KEWRAER, RIEHEE s
FESE, $SBHEOEE, KBREAR BB B L
CHEFEEET 5.

FEEOBRIECHEREC BT, TE,
OEBIC X ARSI EREMLTETE Y,
*OEEE LT, HROOBEEOEMNE BT
T, EFEHEROZEL, EEoSEEls &8
LonisbiaECEATY, SHEENT 5§
E5H 5

SEARICSRAT L COSBIREN BT BR

'L‘,\’,ﬁ’ﬁrﬁﬁxﬂﬂﬁmﬁﬂr LChokHd, 2D

B DR~ DE L OHBEL O RIR/ O EE
K%géﬂéww)%m¢@ﬁﬁﬁﬁﬁwm

Bllhsnid, flk- M%@ﬁ%%m¢&<,ﬁ
BRIEIR - FIREERPEFCE L IRTY
BN T DL REEND ,&mmw A
P ORBIRIR - O SR B O ER
DOEREDFHA LTS C L P HREERECH S
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e LOT L, TRICHS R0
~DDEOBIGRENZHE LB OICEETD
b, FHBEPERTL L oTHRECI L V.

SRS OBIERPEHLESS

RGO RBE DS TR U e85, SR
= DEET - BRI oW, JREOERE E
oﬁ&ﬁ&@@é TR DS AL

SOFLCEEEI30% L MEET R Tw LD,
ikﬂ%ﬁﬁ@@frfw ERRFEC o L4
HhIEINTHY, T, 2 5¥E BT 50
RS C O RMATECHITRI20%, 83 W

THREI40% L EFICAR D™, DO -
BERCO TN SCES B, OB
EROTIROPEEIC DT, FHAD.DESERIC
LoTHREINZRETH B, Lirl, HED
Bl RS, RO - DR X
H 3D DT . LB o, ITIREOHEE -
HRETIC 4 S T, ERE, BEOERED
R, DR OERE - BIESER O EE
LOHREI NS, HBCBENABREEEY
FO oML T, BEOHEECILTL
HIRPIROBEIL E B > TH LT, FRP
coronary bypass Sl & 52 ) ZHEG 2 ARE
HRAN— v B T —F I X B REREIRIER %
BV FEF, KEIRK S —v vy s
(intra-aortic balloon pumping : IABP) % %

Ll s e
FER % ¥ ONB R ER R S0 R

HEINTHS.

DHRESERICERT L TCH - &, 0
B DIRIR~DBIX, (DR OB LH
BEICEEIND. CO®, EREICDERRED
BT O © kP, DUIREIRIGHE, DLlEEE
OERREREINEThEALR V. ik,
AR & DAERRE O B O & B
EYSDI TR AL A () pM4 B LD



MERBEVEROUE 1 IEIRA O FR
p.100 % 288

Rl b SEIRIC & B AR EIR I IC X D,
BA~OMEFRREOBAREC S, cokd, LR
EORFECTLORED & 5 BB R DEE RS
BFHENDE. chbDr e #EHECENIT
BEBPBEE AL EEATRE DR .
TE D AOREICHTT AR CR L, PhE
&5 ABmELERCH LT, B
B )’Efﬁ*} BC X DB R TS RS B
ﬁ%@ﬁ%ﬁmomfd Z Db ER &

..... , DRSO R ER L b D
&§@®0,M“V%9xﬁ&ﬂﬁﬁmﬁﬁb
Wd. kL, DRERED, XFXE BT
X o THIER - BRREORER R N A v
GER, WU BN B R LB H B,
TEIRAP I DI IREE A TRE L e 358y, O
A3 2 RTINS & BT h R g . [HR
DRI O NTHATR L & B D Ch ), —5
DHHEAFEL . LivL, HERHCIEIEL

e, ®% mﬁ%ﬁ@ﬁ@@%W%%K%Lf&
SR T o T, D% WE CORYREE DRSS,
OEHERS, CEMET, OBEARE:;, 6
DB, MEE=2—, OHEINFECL 3.0
HWEEHEZ 1T 5 WERD 5.

T DD DERBESHITR

ISR (pulmionary hypertonsiont

1.8 =

HME A TS L ©, ST k3%

Bk, BisenmengerfEFEREDIAIC, BRI

m&ﬁ BHERER, b4 v BE, HIVERYR
YR 5.

K SIS IR, FHEL RS
WL, FRBCEHRS ey L
LED 3. FEARHOEECC, Mg oduiNg
WMo RO IRE, SuMME, Ry ETERER
THH. I, Turxrso 5y (PG) 12

b

w&%?,ﬁ»97A¢?$Nmﬁ1&c®W
MBERD bl BAI N, BEOEMTER
BELTELDDD, EhE VTT&KE@%
EYEERCH 5.

2. EEA

IEARICEE 5 BHASETRIT 2 b THEE (30
~65%) THBEH M, T D7, Eisenmenger
RO & BRI B5.

filt, REIPGI 2EMESES, HA vy LaFy
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Different Characteristics of Peripartum Cardiomyopathy

Between Patients Complicated With and Without
Hypertensive Disorders
— Results From the Japanese Nationwide Survey
of Peripartum Cardiomyopathy —
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Sackground: There has been no nationwide survey concerning peripartum cardiomyopathy (PPCM) among the
Asian population, and clinical profiles of PPCM complicated with hypertensive disorders complicating pregnancy
(HD) as the major risk factor of PPCM have not been characterized.

Methods and Results: A retrospective, nationwide survey of PPCM in 2007 and 2008 all over Japan was per-
formed and the clinical characteristics were compared between patients with and without HD. We obtained data
for 102 patients. HD during pregnancy occurred in 42 patients (41%). Patients with HD were older than those
without HD (33.8 vs. 31.9 years old, P<0.05) and babies were delivered more frequently by Caesarean section
(81% vs. 52%, P<0.01). Although cardiac parameters at diagnosis were similar in patients with and without HD,
patients with HD were hospitalized for a shorter period and had better cardiac function after 7 months. Multivariate
regression analysis revealed that HD was independently associated with a shorter hospital stay and a higher left
ventricular ejection fraction at last follow up.

Conclusions: PPCM complicated with HD had different clinical characteristics from those without HD. This
condition might be a unique subset of PPCM that is characterized by relatively swift recovery except in the
cases of death. In order to prevent severe heart failure and maternal death, peripartum women should be treated

with HD cautiously and must immediately undergo a cardiac examination as needed. (Circ J 2011; 75: 1975~

1981)

ey Words: Cardiomyopathy; Heart failure; Hypertension; Pregnancy; Prognosis

associated cardiomyopathy are rare but life-threat-

ening conditions that occur during the peripartum
period in previously healthy women. Although its etiology
remains unknown, potential risk factors include advanced
maternal age, multiparity, multiple gestation, African descent,
use of tocolytic agents, preeclampsia, and chronic hyperten-
sion.t3 Next to African descent, Asian populations showed
the second highest incidence of PPCM in a study performed
in Southern California,? but there was no nationwide survey

P eripartum cardiomyopathy (PPCM) and pregnancy-

about PPCM in Asian counties. Hypertensive disorders com-
plicating pregnancy (HD) are observed in up to 60% of
PPCM patients,® but few studies have analyzed the differ-
ences in clinical characteristics between PPCM patients with
and without HD. Therefore, this study was performed: (1) to
characterize PPCM in Japanese women; and (2) to evaluate
whether complications of PPCM with hypertension affects
the prognosis for this condition.
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Figure 1.  Incidence of PPCM per 100,000 deliveries in each
age group. PPCM, peripartum cardiomyopathy; HD, hyper-

tensive disorders complicating pregnancy.
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A questionnaire survey of 1,444 professional medical organi-
zations in Japan, including 1,030 departments of cardiology,
1,025 departments of obstetrics, and 431 emergency depart-
ments, was performed to identify patients with PPCM who
were newly managed from January 2007 to December 2008.
The diagnosis of PPCM was based on the following criteria:
(1) development of heart failure during pregnancy or within
the first 5 postpartum months; (2) no determinable etiology
for cardiac failure; (3) no history of heart disease prior to
pregnancy; (4) reduced left ventricular contraction based on a
left ventricular ejection fraction (LVEF) <50% and/or a per-
cent fractioning shortening (%FS) <30%. We modified the

criteria established by Demakis and Rahimtoola! and those
recommended by a workshop convened by the National Heart
Lung and Blood Institute and the Office of Rare Diseases of
the National Institute in Health.® Although classic diagnos-
tic criteria of PPCM by Demakis and Rahimtoola limited the
diagnosis to the last gestational month and first 5 months after
delivery, Elkayam et al reported that clinical presentation and
outcome of patients diagnosed early in pregnancy were simi-
lar to those of patients with traditional PPCM.” We included
patients who developed heart failure during pregnancy and
during the first 5 months after delivery in the present study,
which was based on the report by Elkayam et al.

Age, parity, complications of pregnancy, time of diagnosis,
symptoms, time and route of delivery, outcomes of mother
and infant, length of hospital stay, and therapeutic information
were collected as background data. Echocardiographic param-
eters and serum brain natriuretic peptide (BNP) levels at
diagnosis, at hospital discharge, and at the last follow up were
also obtained. If the patients were complicated with HD, the
type and severity of hypertension, and the duration between
the onset of HD and diagnosis of PPCM were also recorded.

HD were categorized according to the National High Blood
Pressure Education Program Working Group Report on high
blood pressure (BP) in pregnancy as: (1) gestational hyper-
tension: systolic BP>140mmHg or diastolic BP>90 mmHg
for the first time during pregnancy, and no proteinuria (PU);
(2) preeclampsia: systolic/diastolic BP=140/90mmHg after
20 weeks’ gestation and PU>300mg/day or >1+dipstick; (3)
eclampsia: seizures that cannot be attributed to other causes in
a woman with preeclampsia; (4) preeclampsia superimposed
on chronic hypertension: new-onset PU>300mg/day in hyper-
tensive women without PU before 20 weeks’ gestation or
a sudden increase in PU or BP in women with hypertension
and PU before 20 weeks’ gestation; and (5) chronic hyperten-
sion: systolic/diastolic BP>140/90mmHg before pregnancy
or diagnosed before 20 weeks’ gestation.? The severity of
preeclampsia was defined as mild for systolic/diastolic BP
2>140/90mmHg and severe for systolic/diastolic BP>160/
110mmHg. PU was defined as mild for >300mg/day and
severe for >2.0 g/day. The number of deliveries in Japan in
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Peripartum Cardiomyopathy in Japan 1977
HD (+) (n=42) HD (~) (n=60) P value*
Parity 1.67+0.78 NS
Medications at discharge
ACE-l/ARB 26 (67%) 33 (63%) NS
f-blocker 22 (56%) 30 (58%) NS
Diuretics 26 (67%) 29 (56%) NS
Anticoagulant 11 (28%) 11 (21%) NS
PPCM, peripartum cardiomyopathy; HD, hypertensive disorders complicating pregnancy; NS, not significant; ACE-|,
angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker.
*P value for comparison of the HD (+) and HD (-) groups.
A B
60 60
50 - 30
T 40- g 0
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R 30 BHD() & 30 BHD (+)
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at diagnosis at discharge  at last follow-up

**P<0.01 for comparison of the HD (+) and HD (-) groups.

Figure 3. Changes of (&) LVDd, (8) LVDs, () %FS, and (B) LVEF in HD (+) and HD (-) groups. LVDd, left ventricular end-
diastolic dimension; LVDs, left ventricular end-systolic dimension; %FS, % fractional shortening; LVEF, left ventricular ejection
fraction; HD, hypertensive disorders complicating pregnancy. *P<0.05 for comparison of the HD (+) and HD (-) groups.

atdiagnosis  atdischarge at last follow-up

each age group were taken from national statistics published
by the Ministry of Health, Labour and Welfare.

Statistical significance was evaluated using paired and
unpaired Student t-tests for comparisons between means. A
chi-square test and a Fisher exact test were used for categori-
cal data. Two-way ANOVA and correlation coefficient anal-

ysis were also used. Multivariate analysis was done to exam-
ine the correlations of length of hospital stay and LVEF at
last follow up with variables such as age, parity, time of diag-
nosis, tocolytic therapy, twin pregnancy, HD and LVEF at
diagnosis, which are considered as risk factors. All data were
expressed as the mean+standard deviation. Statistical signifi-
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Figure 4. (&) LVDd and (B) LVEF at diagnosis in each type of HD, and (&) LVDd and (£2) LVEF at diagnosis in preeclamp-
sia patients with different severities of BP and PU. HD, hypertensive disorders complicating pregnancy; LVDd, left ventricular
end-diastolic dimension; LVEF, left ventricular ejection fraction; BP, blood pressure; PU, proteinuria.
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cance was defined as a P value <0.05. A software package
(SPSS 11.0; SPSS, Chicago, IL, USA) was used for statisti-
cal analysis.

The Ethics Committee at the National Cerebral and Car-
diovascular Center in Osaka, Japan approved the study in
November 2008.

Resuils

Clinical Characteristics of All Patients
Out of 1,444 institutes, 1,049 (73%) responded. These res-
ponses included 102 cases fulfilling the inclusion criteria
for PPCM. The estimated incidence of PPCM in Japan was
1/20,000 births. The mean age of the patients was 32.7 years
old, with a range of 22-43 years old. Fifty-four percent of
patients were primiparous women and the mean parity was
1.65£0.96. Tocolytic agents were used during pregnancy in
14%, twin pregnancy occurred in 15%, and HD was present
in 42% of PPCM patients.

Diagnosis of PPCM was established antepartum in 31%
and intra to postpartum in 69%. One-third of patients were

diagnosed intrapartum to within 1 week after delivery. The
major symptoms at onset were dyspnea in 80%, cough in
37%, and edema in 37%. With those complaints, 63% of pa-
tients were initially seen by an obstetrician and 12% of pa-
tients were seen by a general physician, and then referred to
cardiologists. Only 9% were primarily seen by a cardiology
specialist.

At diagnosis, an echocardiography showed the following
mean values: left ventricular end-diastolic dimension (LVDd)
56.5+7.1 mm, left ventricular end-systolic dimension (LVDs)
47.8+8.1mm, %FS 15.8+7.0%, and LVEF 31.6£12.0%. The
mean serum BNP level was elevated to 1,258+1,028 pg/ml.
There were only 4 patients whose serum BNP level was under
100 pg/ml.

The mortality rate was 4%. One patient who was at 34
weeks’ gestation died from pulmonary edema on the day of
admission, 1 patient died from acute heart failure 1 day after
an emergency Caesarean section was performed because of
obstructed labor at 37 weeks’ gestation, 1 died from cardiac
arrest 2 days after vaginal delivery despite implementation
of percutaneous cardiopulmonary support, and another died
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Figure 5. Relationship between LVEF at diagnosis and the
time from onset of HD to diagnosis of PPCM. LVEF, left ven-
tricular ejection fraction; HD, hypertensive disorders com-
plicating pregnancy; PPCM, peripartum cardiomyopathy.

from worsening chronic heart failure more than 6 months
after diagnosis.

Additionally, 2% of patients had severely deteriorated left
ventricular function that required treatment with a left ven-
tricular assist system (LVAS); 3% were transferred to other
hospitals and no data were available for their prognosis; and
further prognostic data for another 2% were not available. For
the other 89% (91 patients), discharge from hospital occurred
after a mean stay of 34.6 days. The clinical findings at dis-
charge included mean values of LVDd 53.7+7.7 mm, LVDs
41.849.7mm, %FS 22.8+8.9%, and LVEF 43.6+14.1%. The
mean serum BNP at discharge was 2113277 pg/ml.

The mean follow-up period was 9.6+6.5 months for the
82 of 91 discharged patients. Echocardiography improved sig-
nificantly, with values of LVDd 49.0£6.1 mm, LVDs 34.8+
8.2mm, %FS 29.6+8.3%, and LVEF 54.6+13.6%, and the
mean serum BNP level had significantly decreased to 44+
103 pg/ml. Sixty-three percent of patients recovered their
LVEF over 50% after 6 months.

Comparison Between Patients With and Without HD

A total of 42 patients were complicated with HD in pregnancy
[HD (+) group] and 60 patients did not have this complica-
tion [HD (-) group]. Hypertensive subcategories of PPCM
patients are as follows: 18 patients with preeclampsia, 11 with
preeclampsia superimposed on chronic hypertension, 3 with
chronic hypertension, 1 with gestational hypertension, 1 with
eclampsia, and 8 with an unknown subcategory. The inci-
dence of PPCM per 100,000 deliveries (Figeaxe 1) increased
with maternal age, especially in the HD (+) group. This inci-
dence was more than 10 times higher in 35- to 39-year-old
women than in 20- to 24-year-old women in the HD (+) group
(4.7 vs. 0.4 per 100,000 births, respectively), but only 3 times
higher in the HD (=) group (4.91 vs. 1.59 per 100,000 births,
respectively). The time of diagnosis of PPCM in the HD (+)
and HD (-) groups showed a similar tendency (Fignee 2).
The clinical backgrounds of the HD (+) and HD (-) groups
are compared in Yabie §. Patients in the HD (+) group were
significantly older and underwent a Caesarean section more
frequently than those in the HD (~) group. At diagnosis, the

_ LVEF af diagnosis

HD, hypertensive disorders complicating pregnancy; LVEF, left
ventricular ejection fraction.
*P value for comparison of the HD (+) and HD (-) groups.

Follow-up period 0.054 0.686

Abbreviations as per Table 2.
*P value for comparison of the HD (+) and HD () groups.

2 groups had similar cardiac dimensions, systolic functions,
and BNP levels; LVDd were 56.146.7mm vs. 56.8+7.3 mm,
LVDs were 47.1+7.3 mm vs. 48.3+8.6 mm, %FS were 16.0+
6.7% vs. 15.8+7.2%, LVEF were 31.9£10.2% vs. 31.5£13.2%,
and serum BNP were 1,114£884 pg/ml vs. 1,353+1,112 pg/ml
in each HD (+) and HD (—) group, respectively.

Two deaths occurred in both the HD (+) and the HD (-)
groups and 2 patients with LVAS in the HD (=) group also
died. Among the discharged patients, the hospitalization
period was shorter in the HD (+) group than in the HD ()
group (26.9 vs. 40.9 days). Use of medications at discharge
was similar in the 2 groups (Fakde 1).

The mean observation periods were 7.9 months in the HD
(+) group and 10.9 months in the HD (-) group. In a shorter
period, cardiac parameters such as LVDs, %FS, and LVEF
showed significantly greater improvement in the HD (+) group
compared to the HD () group (Figure 3).

Both LVDd and LVEF at diagnosis, reflecting the degree of
cardiac dysfunction, showed no significant relationship with
the type of hypertension or severity of BP and PU (Figure 4).
There was also no significant relationship of LVEF at diagno-
sis with the duration from onset of preeclampsia or superim-
posed preeclampsia to onset of heart failure, but there was a
weak correlation of a longer duration of preeclampsia with a
lower LVEF at diagnosis (1=0.284: #igure 5).

Factors Associated With the Length of Hospitalization

and LVEF at Last Follow up

Table X shows the factors that correlate with the length of
hospitalization among discharged patients. The better LVEF
at diagnosis strongly predicts shorter hospitalization. HD is
also associated with shorter hospital stay. Other risk factors
such as age, parity, twin pregnancy, tocolytic therapy show
no significant effect on the length of hospitalization. Table 3
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shows the factors that correlate with LVEF at last follow up.
Both LVEF at diagnosis and HD predict LVEF at last fol-
low up.

Discussisn

This nationwide study of PPCM in Japan is the first performed
on an Asian population. The current study covered special-
ized obstetrics, cardiology and emergency departments from
all over Japan, which suggests that our data are representa-
tive of the clinical features of PPCM. Interestingly, the back-
ground, risk factors, and prognosis of all cases were similar
to a report from the USA in 2005.7 This suggests that the
etiology of PPCM might be similar in the USA and Japan
beyond the difference of ethnicity, and we consider that this
may be because both countries have similar medical standards
and trend of pregnancy such as increased maternal age and a
rate of artificial fertilization. However the incidence of PPCM
in Japan is lower than that in the USA (1/20,000 births vs.
1/3,000—4,000 births).” Several reasons like ethnicity and life-
style might attribute to this discrepancy, and there is a pos-
sibility that some patients are undiagnosed in Japan.

In our patient population, HD in pregnancy was the major
complication of PPCM. Previous studies have found inci-
dences of hypertensive states in PPCM ranging from 2 to
68%.3%1® The incidence in this study was 41%, which is sim-
ilar to the rates of 43% for HD found in the study by Elkayam
et al,” 46% for hypertension in the study by Modi et al,** and
22% for preeclampsia in the study by Demakis et al,!* respec-
tively, and quite different from those found in Haiti (4%)"3
and South Africa (2%).*® This might be explained by differ-
ences in race, lifestyle, and medical standards.

It remains controversial as to whether patients complicated
with preeclampsia should be included in cases of PPCM. It is
well known that preeclampsia affects organs including the
brain, liver, kidney, and the hematopoietic system, and that
these effects are usually reversible. However, it is generally
thought that the heart is spared from deterioration in hyper-
tension in pregnancy. In cases of preeclampsia, cardiac func-
tion is generally well maintained, based on previous studies
using echocardiography (the findings include an increased
afterload caused by hypertension and a diminished preload
that is changeable depending on the degree of hydration).?$-¢
A recent echocardiographic study by Rafik Hamad et al®?
showed that the E/E’ ratio (where E is the early transmitral
diastolic flow velocity, and E’ is the early diastolic myocardial
velocity) was elevated in preeclampsia patients compared with
normal pregnant controls, indicating impaired diastolic left
ventricular function. This impairment on echocardiography
was accompanied by increased blood levels of amino-terminal
pro-BNP, cystatin C, and several other cardiovascular bio-
markers. It seems reasonable to hypothesize that impairment
of diastolic function precedes impairment of systolic func-
tion, which is characteristic of PPCM, as in hypertensive
cardiomyopathy aggravated to the end-stage dilated phase.
However, our data showed no relationship between the severi-
ties of cardiac systolic dysfunction and hypertension, which
appears contradictory. Because our data showed severe dete-
rioration of left ventricular function in patients with HD as
well as those without HD, it is reasonable to consider that
these patients were suffering from cardiomyopathy. Also,
a weak correlation of a longer duration of preeclampsia with
a lower LVEF at diagnosis might suggest that hypertension

logical mechanism underlying the development of PPCM,;
this includes an autoimmune disorder,*#* viral myocarditis,™!
pregnancy-induced cardiac stress (hypervolemia, elevated
heart rate, and thrombophilia*®), and ethnic susceptibility.*¢
In a recent study, van Spaendonck-Zwarts et al reported that a
subset of PPCM is an initial manifestation of familial DCM.??
Morales et al also reported that a proportion of PPCM and
pregnancy-associated cardiomyopathy cases results from a
genetic cause.* Heterogeneity is a common element in the
pathogenesis of PPCM. In this study, the PPCM patients with
HD had a shorter hospital stay than those without HD. The
2 groups of patients had the same left ventricular size and
systolic dysfunction at diagnosis and at discharge. In contrast,
parameters such as LVDs, %FS, and LVEF at the last follow
up showed greater improvement in the hypertensive patients.
Ntusi and Mayosi reviewed the etiology and risk factors of
PPCM and mentioned that PPCM patients with HD showed
good left ventricular recovery at 6 months.”® But there has
been no data to prove this concept except the current study.
As supported by these data, PPCM with HD seems to be a
characteristic subset of PPCM.

Recent data have shown that increased oxidative stress is
proposed to aggravate proteolysis of full-length prolactin, and
subsequently the 16kDa prolactin fragment, a cardiotoxin
and endotheliotoxin, might contribute to the deterioration of
PPCM.*¢ Moreover, urinary prolactin and their isoforms of
14 and/or 16kDa prolactin are increased in preeclampsia
patients.’” Reuwer et al proposed a recent hypothesis for the
increased co-existence of PPCM and preeclampsia based on
the pathophysiology of the 2 conditions sharing the same
molecular pathway.®® The current study might suggest that
hypertension in pregnancy is not causative in the develop-
ment of PPCM, but that a hypertensive state and PPCM are
associated with other common factors.

In our study, the rate of death was similar between PPCM
patients with and without HD. Goland et al reported predic-
tors of major adverse events (MAE; death, heart transplan-
tation, temporary circulatory support, cardiopulmonary arrest,
request for intensive care, thromboembolic complication, or
implantation of pacemaker and implantable cardioverter)
among PPCM patients, and only baseline LVEF and non-
Caucasian background were significant predictors.*® This re-
sult can apply to the current study. We cannot prevent PPCM
in patients complicated with HD because of MAE at the acute
phase because their cardiac functions were severely deterio-
rated; this was also the case for those patients without HD.
Thus, identification of patients who might develop PPCM
might allow early intervention or prevention of the condition.

It is often difficult to diagnose whether a pregnant woman
complaining of dyspnea or edema has heart failure or not.
From a practical clinical point of view, we might suggest the
use of the serum BNP level to diagnose heart failure in PPCM
patients, as well as a chest X-ray. Moreover, we should treat
peripartum women, especially those who are older in age,
with HD cautiously and they should immediately undergo a
cardiac examination to rule out PPCM as needed.
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