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FERMDIREEEO/NEIICBITART 4 4 A=V OERENOE XD
HA M (B KRFEEETR)

SRMELDRBEZFOFELTEBIE, FINPEATHAEIEICODIDERN T T 2B & LD O AR - 5
BELRET TWD, £ 2T, IWEITKRT 2 8 O BRARCIEE G FRICFE 5 BRI, & 0HEPIRIEIT
DAL Lo T2 IR B ORFERMEDN B A U DTG S A~ORIERE T TV 5, o R WREZ O < 5 0EAS
FIRTEIZ DWW TR, BARRRASE RMEDRBFRIZB W T b < OED #Eim S, AN ~OBATHI 3%
RTATANRNY MIEI IR EBRESI N TN D,

BRMDEREOFEBIZEAL TS, ZHETIIRFE T LR MEN G Z BILD Z ENEhoTohy, +
ELNIHRE EDBIZEDEHIITEEZTVDIDONIOWT, FELDAIRICAIL THEMIND L9127 - T
e, e, FELD QL O ERLANICHT T/NEHN D O EH I TV D,

TRMEDRBEZ L OFE O HOAEEREIY, MR - BEIfEoTEHELIALLTEY, HRAE
FREROHFTE DT, SFIERHIRCEREOK TICE Y BNEBIZRLRNI EREZ - TL 5,
Fio, HEREFHAVLEL TORIICR S THHRFELEX 2 TRERER S S, BIEOHBIEIRIEIC
T DRLHRNZD T D, 2D, FHRZEDHDOVHRK[THHAMICH L THEN A A=V H D,
Bz he— LERHERNMETT52806H5, ZbiE, AEL TV 9 X CTHEHET 25
REEIZK LT, 7 EDDBEINIINIRILT 5 AR TERVRIE O L, BRAEE HICERITE
LTL %, 207, /WNEHIZBWTHEMNRACA A —VEHET 52 L 1X, MROBNIZAITF 22T
» 5,

UbZEFE 2T, KT —<vThHIHERMEWVEREZROTEL ORI E HCOA A—TIZo0 T, &
LHEPRAT “DT A A A=Y ZFERPVIZEZTHIEN, AT 4 A A—VICEREY THHEBIX
AT AAA—VEF TACZRDEBMICRT O THS ), THCLHEKZE L TERE L OMAEMROKER
O—ETHY, TOANDEFEL TELETXTOLDIZEHELTWD | b Thd, Thbb, N7 44
A=UE, B EDEL I oTnaontn) BEilia B kL, +EbDOMMERD D LB R T
W5,

Z 2T, ERMDREBEE O/NRINZB T 2R T 4 A A=V OBBBRRIZ OV TOMEORERE & &
ICHEED TN Z & &5, RIFZRIE, ERMERBEE 21 4D 2 2 ZHIinw=E&, /NEEIC
FRIZKT RN EZERLEEY 20 LD ThH DL, AT 4 A4 A=V OBBIBRIFIROA h—1V —T
bote, HRMLERZLOTELIE, bOLOWEEZITASZOHEKIZXH LT (H7zEXTHD &
WA > T, [zt xDdhiz 2 X] 1%, BOOERNERZDOHOTH Y lfEH
Wz ftbe Wik CTholo, & 2TAD, ZEOHRNOADHBZITHER L TRKEB LR LIZUH D L, ['H
7D EZLRRN] LW FROEMSN [(FHESEZFK] Lz, BT, KELOHFTOHIY £
REFRTDEDICRY, KEGA~D [[IbERRD] L2 kotc, £, KiZh & BAF7RBREH<
7eOIZ, BAODHKEHN>THHIMNnEI NN [V~ EDBRTEIE] 2L T, &biT, BEE
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MBS U TFICRE B DD 2 L, ENLOBEMERHHZ &, HKRTEXDHEIDPNHZ L, &
HIZ, av ha—UREEA L, BISL TCWARKERDD Z LR ENLE L H ORI ORND &5
b,

RTAAA—VERRET L E0E, BT A A A=V RHERITEW L TW DR DI, +EHDOH KL
R E 2 ED T B R EZ BT 2 BRI 7 7o —F ThH B2 TN D, ZOHEMROL L1z, =
NP EEZLFELTHN, AR — 250 W) ZENRBIE ORI LT, K26 & X535 TY)
EHE L TWSRBRZFEARN D, FELOHCHEKR LMD TNV g, FEbDOEZT I L REL
TV KBIZHORIT 0,

b X iz, AL, ERWELEBEEZDORT 4 A4 A —IIZONTOWERBREZ F.0I, /NEE
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4. DA & AR R AR
vakE T CBERSINERSEEE  IEERASED

MEAR R MR (MEARFEULFESE . SDB ; sleep disordered breathing) [T.DoAREEE D
AT~T6%ZEHFT 2 LG SN D 7 BEIRPERIESE & O R RO BIEIIIEF M TH D,

— R EL O LA R R 1 B ZE M AR R 2 (OSA; obstructive sleep apnea) DOAPFNRZEUN
EINDMN, DARETIE 0SA DAL 5T FAXPEIEIRFEERED,  (CSA; central sleep apnea) g
FIZEPF L, DAROIFRIZE > TEOREMNEN L, —BEORIZ b ARG HZINHT
TOSAMBCSA~T 7 R 52 bbb,

1. BAZEM:EEIRFFEMED (OSA; obstructive sleep apnea)

OSA IZARER S 4L D 18 70 FEEAR P [ 55 ARG 3R JiE . R b R b LA QARG ME O L
WO TS L0 EAER R DR E A o S R REME A MO TV A 2T T < miE, HE
. EEIIRER, REIRE W ol ARRD Y 27 K70 < B % RIET,

0SA IZ L 2 EH#E R MATENE~ OB LN LAV TN D, PAZEMERENED, T E5GEDPAZE L7k
RBECHEAILEL LD & T 57 DMENICIEFICEEDRIEN2D | A£ED transmural
pressure & MR S, ZEEZ AR K LIRIE L 72 5, MIFENRRIEIC X0 S ARE M LA
FORTARIIHIN U7IRAE & 72 2 08, BEREIL (L 2 EEA S2 IR B8 1 KA 38 11 oD Bt Bh JIisffs 2 A L
FREAMITHEAKT D, AiAN - BARE IS LEARITIE LOEFRE N L CEEERE
P2 2 Lz 03, (KERBMEMEIAREENE & H b CTAESERMWEAIT b, EEOFTAfRD -
HAMBRIC LY —FEH R - D EIEED TS (K1) 7, OARRRE CITEEE L L
TOSAZ KD MATHREOEMN L VEHETHL L bMEINTND Y,

H1 LtRE BE&E tRE FAE

&
R

UA " UA obstruction

Thoracic cavity Hypoxic PA

vasoconstriction

Heart

Venacava Aorta 1 Venous return Exaggerated negative XEkS) LY A

intrathoracic pressure

0SA TIF/EZER AR O RIZ XV DARERTEEITEINT 525, 0SA FIHMERRFIRE L 7257200
T2  SEHBARMGE K T2 720 0B IMASFHER SN Y, ARINHEREE - £ SBiERE IS0
o TOEIRAPLAPYBRENDZ LIV ERYETY 7, EEIERPEK S,
DAREOIBEPEEIND,
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F 72, 0SA B TIIAEEBPRREE & 13N U CAEBIERBEREND Z L bESHTVND 7,
Z O & LTiE, MBEARREIC X0 LEHAG ML SN 5720 TR FIRETOHRIZ X
D MgPENIZ R - C& =M 2N DENICHIAT 5 Z & TLED volume overload 235 &L Z &4,
ZNDEFRIEROERTH D EOWRENRH D ¥, 0SA TLEMEINADF LT Vold, (KEEFE i
TERC A SEARRIEE D TLHED 7272 & T 0SA T R D EHEIRAEFEILRPR EEHEL TV D & S,
B S5 T OSA T FKERIRE S — 0 TRHE X E 2 L AFEIERBIEI S b & & IO EAE
FREOFERIER TR O Y,

OSA [IDAEOIEMER LR H721T TR, DAEOTHRARKEFTHH D, 0SA BEJELLT
TholODRERE LB L, TEAELLED 0SA AT 5 LAREBE TIIHEIK F THHE% b 3E
CRBFRICE NPT EHEIN TS Y, ZHUTKE L 0SA % CPAP (continuous positive airway
pressure) CIRET D Z & TIMERED U EC D AREFARL « BILTAWA T2 Z ERME ST
oo,

2. WRXPEREIRFEERED: (CSA; central sleep apnea)

CSA DA GHEE I MENIREEAJE (pulmonary capillary wedge pressure; PCWP) & IEDFHPE,
DMf%E (cardiac index; CI) EBROHBEAZTRT, DFEV . LDAENEIETHHITE CSA DEHf
FITEL 20 P CAZAI LD ARRBEFILTRARTHL ZE bl ST P, Lol
BEWTEE, L7V RAT B U3 CRT & W o T2DARRIEHFIC L 0 DARRIREEN S ET D & CSA b
BT 5 Z ENHE SN TEY Y Zomt) e M REEIX 5 20T,

ODARRICEDFT D CSA TR LT CPAP & FVTA A L 72 KB ER PR 5B CANPAP trial Cl&,CPAP
BET SDB & LVEF OFBERUGELZ RO OO THREEDRITRO Seno72 7, Lo, £
D% DY T HEMNT T CPAP |2 L 0 SDB ik (AHI 15/h Kiifi) 2345 H 7= responder FE TIL P4
FRRIRE I, CSA TR DIRBA ANCHIEN b7z ', CSA OIE#EMEE & LTl Sz
adaptive servo ventilation (ASV) [XHIEMWDIRIHIZHEDOETHAR— NEZEHIELHZ &
THRAELANZ A RN % 2 E S W DT T /N A AT DA, CPAP « BiPAP « HOT (Home oxygen
therapy) & Vo 72 fENTEHR & Hlt L C CSA Z 2 RMICTRIEATRE TH 5 ¥, CSA AR LR EBRFEIC
%792 ASV JERIEIX CPAP L LEEG L CIRE 7T A 7 2 AN EAF T LVEF « NT-pro BNP - i)
MARRED L FEZE © 725 L 2% | ZREAPRRIEE 2 I L 220 ) DBSE AR X D AR % B
T5 & OWENNULTIEH 20385 S, AXTF ) U ATHRBEOERNM GO 79,
L2aL, ASV DZh S Z Fiila] E IZHARFET 2 72 O IR H TIT 4072 SATVOR-C 3R T, ASV AES =2
R o —/URE S RIERIC A B RE O L 2 RO BER 25 IS A B IEE C & 37, PRUED R LA BN
EREBHCTE o7 ¥,

CSA B OF0AR4: (LVEF < 45%) (Zxd 2 ASV O F ek Eoh B 4 Wik L 7= EIBRA 2 it % 3 [R] 2%
Ak kg el SERVE-HF TlX. primary end point Té& 5 death from any cause 33 X O\ lifesaving
cardiovascular intervention |ZHEZEIXON o7 DD, = b — LREEE G L T ASV
HTRH B LOLMEENAREIZZNE WS EBEZOFRETHY ., ZhE3iF TESC (European

Society of Cardiology) 7% 2016 4E 5 HIZ % # L 7= Guidelines for the diagnosis and treatment
17



of acute and chronic heart failure Tl LVEF OIE T L7 ODARIZKTT 5 ASV #EHEE Class 1M
(Level B), A5l &=, LA L7235, LVEF O T L TWRWEETIZ ASV @ adverse effect
ITEE TR < %D CAT-HF study® Ti%, SERVE-HF D% 1F T entry 28 REHAICHIE &
NWEREBN T BTG T2 72> To T O FBEMIINAETE R Do T2 b O D, EEMEEDIRFF S LT
DARRBEIZIBOTIL ASY DO AR 2 0  2Hm 2 L S vz,

ASV Z B el R REIE R & 3 2 BIOTIRIEFE: & U TR MERITNIC X 2 MERGREC
CSADUCENF B D Z & BN S 2 Ol & ks 0 B4 /e fE 4L A3 Heart Failure 2016
(Florence, Italy) TAFRINTZ, fEHE L TIIAREMARRRAEIZ LY CSA ITABEREENED
A, EDRIL BRSO BN ARE. QOL DUGEITHE oW, FIC, AEFRITFELEALEALGN
Rpole DT ETholz, CSABPROARRDOTRHREGEDTLNDLE I D, i HEFICHIRF
LTeWE ZATHS,

3. LALELBERIEE

SERVE-HF OFRBRfE R A2 IR 212472 0 SN TE R B W W I R3S 5, B AR LA
EOIRRERE CMATENEEIZ G52 D ENEWN L D0 Th D, EEHIEOIK T L2 OAREREI
% L"C CPAP 5 cmH,0 D&JEFGE & A>T 7=FF, PCWP > 12 cmH,0 ¢ High PCWP BEClE CT 23HIML
72Dk LT, PCWP < 12 cmH,0 @ low PCWP B TIE CI 2ME T L7z & oMiENH S ¥, ASV &
WBFE T HRBROFERTH Y 7 5 o Mgk S - B (low PCWP) ClE&KE T % & <
THIETHIFECINMETTHD0THD ¥,

SERVE-HF ~CiX ASV BE CRedhZERIENMIM LT L DERTH > 7228, ICD (implantable
cardioverter defibrillator) ffiAZxf% DB 24 SR Y ASV # Tl 1CD O mEUI/EB) IR IME R
IZ&HY (HR 0.71, p = 0.08), AEEIRIZ K 2L L7z L1335 212 < W, 6 43[BT I
I3 ASV B THR ~ (TR L 48 iR i il Txf R & Tl L THE 2B 2380 T e, CSA Z2iH 4
ZEIZENTEHEY ., MATEEOE(LICK ST O HHENAEIE F L T2 &2 KM L
TWLDOTIHRWNEHERIT LD (B < F TREABIZRHERD)

BIHTIRA/28Y | DA E L IR EE ORRIZIEFICEMETH L, Af, TRICIFRE L
K3 SRR S IR I & L C R D M I AR BB (fluid shift) Z2kL. Ao -1
AR 5 Z L T CSA A b S, HICIIMEEEEIED 0SA Z B b S ¢ 5 Z EARENTND 7,
DARIRIIZ LY CSA DA 57 0SA b & O 7= MEIRML FEE NG ET H 2 &1L 2 O fluid shift
ICEDFBIAEETH Y, fluid shift 23 Z &2 AU EHRK OB R S HIFE LIS WO IERE
FIBBTE D, BIEBRKED L ORNLAEO THEZE ST L 0T TR <, mATERE & B
L7EBEERBGENLDAEICHEEZNTTLEIDOTH A H, BIRTIE, ESHEENME T L CSA %
BOF LT AR TR L TLCSA OB Z EIX L7 ASVIRIEITIEZ 2 _E TH 573, IATENEE,
& AT D o M DOFEE &AM EICHERE U CGHEE RGBT 2 00T 5 2 &, $HEME L A2 E Txt
TH-FONNIR DD EHF LTz,
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5. PUBEMIFRIE & A OHE
EOBER GRBERZFEWMEMEE  fEERE A

RN S R MR B OF B W T, MRZERIED PRIITEERMEDO —>THH | —fk
NIZHARTEE, oA 7200E Y 27 KFRD R0 67, ARZERIE DS ITT
LAmWE SNTWD, ZHid, FrEZR2MATENRE - i ORSEALRE « NI - BEERERET -
DERNY v > R 72 8 BRONSE R MR B RO RS S B R IC 2 > T b &b
D, RN &R U L D ICHBRERIE A T TX 208 ) MIZOWTIARH R SR L L, B
MR ET LV RAZHEZLNEWI ONRBRTH D,

AGEFRTIL, AR, 77 7 —BHLER, Fon tanfiitk&Wo o bhiddBERIES LI
DEDEBICESAZ HTRN B AR OEEBF T T D HtEERIE O H OBLK LA OF
JEWZOE AT 5, o, LB AARE L 8> TV D H AL D HEEFIE (Novel Oral
Anticoagulants, NOAC) [IZDOWTHEREIMZ 5,
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6. DA aE L ATREE
R e (FAESBETTHREREE NEITETE AR

T CWIT

JEl X PR & FFEIR S O O Mt 25 17 TR D . & OFEERR & BEMEN mV, IFIZ 2 L HEOR 25%0
MFEZEZTTRY, Flx OMFRBEEICH L CUIREEL2Z T VIR TH 5, MEREE & L CUIRRIELRR
O TITEMMEIFEE L O ~MFIca T ons, 5 oMmFe LTk, @ERKIEE, = RpASIRERE, Mtk
D DS, IHEMEDNIER e & T RTCOALAENEKR & 705, NRMER CIXBME ORI 2045
ZLEELMLNTEY, ZNE” Cardiac cirrhosis” EFEEND, 9 - MAF CIIAFERIRE L& X0 i
1 J& PH DV (perisinusoidal edema) & 3k7= L, IFHERL~DOEERILHAME T L, RIAEZ LD R W ML D /N E
HDPEOBRME L2 E 723 2 LN ERIFENTH D, il e RYEDZEB O H T Fontan associated liver disease
(LR FALD &L BE) &3 EH STV 5.

2 112 2010 FF £ TITHE S M7z FALD (ZBA4 2 ER &6 27 L7z (1), ARRERRAT A T3/ ED LR
PEIZ T R O, A FR AR O BRHEMERREE DR, B 0O B 72 BER 237 B 4L, FALD OJFAEIX H Lk
JE (CVP) DIBMERY 72 EF, B X OZIUTHE D FRFEFIR. IFEIRD 5 > MITER L, IFRHEEAET T2 L 9 -
MYENFEZEIC 70D EE 2 65, Lo, Fontan fifdD=L, L5 GBI 40f (fenestration) O #E, CVP L&
MED I DTN L. TR At e S IR ZR 128 58 72 1T 2GS S Tn 528, A
IRIZ\N, 72 FALD OHIZIE D o MfiFIC & EF 53, RIBMEREIMEEZA (Focal nodular hyperplasia LAT
FNH &) . FFRRAE, JFRER2S A DEDRR B D (2), TFRHEKIZBI L T, Fontan #lit4 0 5 o HLPETHEREZ ]
[ZRWT, MIEHE -2 AR L OEITICBIE LT 5 (3), 2010 AFLILIRE O BB A25m 30 & LC, RO
A & EE BT INENOPIRIEUS b BHELN BB OIEGNC A b D, ETHTFEHERIT & 2 Ik 2 et
TIHZIERBN PR OBHEE A 2 DAL, FRIT/PNEDO PRI OBAEE N D D, S SIC—ERITATHZS IC R L
THY ., MIRBROBHE L & MR Tl Mg 23 HEB LT D, /MR TSR L2587 2 & PR
JETCHENT K 2 I RE Tt & JIF 32 MR DN K B bevil B 2PV PBEAEDIR T RRIR & B X B D,

FALD O#EFEIZRE LT, BRK TIX Fontan fiif& 12K 50%IC FALD A H05 & S TW5, AIFIZEIT 5 FALD
DB 2 IXT & A L7220, FALD (X E 72— O/NERHESLHARIEIZE HILTWRN e Th 5.

— R HFRRMEA L DR RN IAF R AV AREYGS . Thva-ViBRIEER, MR Dy EGERE. 5 - TR EZIIZ bz > T D,
Z DO TIFRMUVAEG I 1T D FFRRMEIL D A=A MERAEIZ L 0 IFN~/nT7-7" T 5 Kupffer A EMELT 5
& Transforming growth factor—pf (TGF-8) 72 E D M(/=<° Matrix metalloproteikinase (MMP) 72 & DEH )
fEFESR DS EAR SV D, TGF- B 78 & DM MAVITIEIRN ARG & AR O Disse BEICAFAET 2 I ARG 2 15 AL
L. FhfRHEEEM A~ & B S 5, IEM L SRR MRISMAasAN y)a T D277 v &2 FEAT D, T2
RIS MMP (3277 Y DA R ZARMES 2 A3, FFHELRE T 00 MMP O HIHI R F-238h B & U722\ & FMERE A MBERL I 72 5
LEZDBND, fiR. FFRRHERIE Z OBHES AR & 3 IRROFEMNSBHET 5 2 LIk D EEXA LN TS, T
HRAEIL DR & U CTIFRIAVAREGL LIS IET V- B AN RIS EE N G R & 72 5 Z &R STV D, B
FERTIIFIRE F5 2 LT O o A VERT 2 & AR AN e 2 M e | S iRt L ag—) v 72 & v ) y) A
BHZELEIND Z L 2RI TN D,
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DFERE & FFHRRRICEE LTIk, AFRRME(L & CVP MBI L T 5 (£ 2) (4), E7EIAOIEATTO 72 5T, Fil
L7 &9 2D O X 2R MHE DIR T TR LD — R E BN TV D, 61T, 9 > MMEFEZE
IR MAR S EEIN L /NEN O HULERD D ATFRIRIZE & U, S ftEo 28 L0 ZEM & O3 5
Z EDBRAELIZBE S LTV B,

ZDOXHIT, BRER TIX FALD (IHFERIRIE O EFAZ X 2 IR OIEIRIC X 2B, ek, Eimic
£ AR~ DR UHE O T IZ L 0 FFEFAOBHEE A DAL, & HICMIRIEOMHELAIND 5 = & CRFEZ
WCHEERT 2 EEAOND, ZOX DI FALD TIEINPEIFOMKEILICHE £ & T PINRBOMKEL A B 5 Z & DTl
IR Z & 13 Fontan GO ., BETH Y, o R ANFZEN SR THUZE A TR T IopE 5 18
PEFF AR AR mATENIE D ZALIT & > TRRE, PINRIRERIR v~ b, I/ . A& R IRIRE 72 & PR IRIE TTHESE R 3
T D, SO E CTHEITT 2 L IFIaN A ORAET ZHEILEL b,

AST K2 ALT 7 & —RHO 72 IFHERERR AT CIINTF O PlfRE. 1B MERIZR TR &2+ o0 IRk L7e vy, A2 & s d i
AL LTIE7 nheve VR, i MRIEASE R TH 5, 7 nhovt” VIRERNIF PAREEZ HET DI R VO T, #R5F
BNCHIET & THD, LA L. Fontan #iife TIITAL )vRo0-77 v R B2 IR L TWA BN S 0 | [EEH 23
TARETH D, £ IVEAG-F 0 7B, 7 vaj=p /-111-7" 7" 1 (P-111-P) 7¢ £ O##E(Lx—1-7% FALD DFF
MITHEATH DA, FFELE & IEFELA O XKBIT 2 D ORHE L1721 CIEREECTH 5, Jid Lz X 5 il
/RS B CH D L ETT T 2 & i/ MRENTEA 35, i/ IMBUEI/AE Ay T O] R0 M R {5 C
OFEAMIEEE L WS, RFNICHRE T REHE Th D,

— . FFRRMEE SR L7235 A TR IR S A 7e EDORAEITIEBE T RE TH W 7V7772b7 0747 (AFP) X°
PIVKA-IT & EHIHNCHRAE S RE T DA, V=770 MERRFTITAMEL S K 3T 5 72 DIC % E 1T Bk
ROLDOTHEETLZNENRH D

1. i

HE AT Rm OM™N, 0%k, FEIROILNE, SHMERZ R & 288 5, RIS E i iRA
DOEZWHIHHIE S Th 2703, IFHELOBERE OHWHITEE LV, EE AT RO T CIEFEE N O hyperechoic
spots (HES) 2MEH SN TS (US 1. 2), KA E RG22 OIXREECh 523, BEkEE % iz
JF OBHEILIZ K 2 HPERZWI AN ATRE & 72 > TV 5, 37205 FibroScan" SV 23 A5l 3~ 2 HEE 230132 2
ST LY T O Z JIE S 2 2 LA FTREIC /R o 72, £ 72 MR elastography (X MRI & VN CIHRIERIHIED
S 2 EET HHIETH Y FBFHEICEATWS, & CT il L TERSREA T HoMAREE, K
DM, hypervascular mass, FEEEAZ: E &2 BHEL TOD, & ISHFIEZIC 72 5 Fi O BE 72 FRRAE LB
3 T Zonal enhancement OHEE N E N, CT1 IZ Zonal enhancement il &7 U7-, EEZHHIATEEIC L U F
59 HCC, AFMRME, FNH 72 & OEREIEHRZ OZKr-CHERIZ BN HE Th 5,

2. JTHHiR

I AR TS 7" V)" 27— I REMEIL & 5 23, BIRF R Cldik HEH T E DITHRMEL ORI TR TH L, 2HBID
R Tl I ZE M2 PEIRBHE L & O EIROBHELD 2 i, Z OIS iThOFIREESE, PRI O BHEL

NHHNDH, JTHRE 1, 2 (2 FALD OF#RkZ R~ L7z,
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FFAER 24T Z I ZAFRRHE L O R/ X ATRE & 72 5 23, Fontan it CIZAFEARED & < o AR TBE D 7= O HLikE[E
Exa LTV DGR H 20 Tl OIFSHERITHIM DI A A3 & < 72 5, R Oh7-7h & -T2 AR
bR 2 CTd 5 3, Fontan JEBR DR FHIRHED O ITHHIR wedge TTAEMIZINEERLE S H 5,

WU LA AERIIIFEMEICZR D RETH D,

R L EH

FER AL, WIS U TR LD DA ~ORREZ S Z L TH Y | FFlEE~DOERAPZ LN TE
AU, PR A O TS AREE B X HivDd, FALD O FRAIEHENL L T, AREZBHT 272D 0.0FE
HRR DO BHZAN (fenestration) 2SNRA & T~ 28A b & 2 vt AIG ST, BKIZEIT 2 A DSk
BIOBFTILE RIEFFARE, MK, A SIXEECh 5, FFZ CIIAFIRA A OFA) A7 1T L T QOL
T L EALT 5, 5% AFBTH Fontan mMEHICH T 5 Q0L OFHECHFHEZE OEREFAE T L2LERH 5,
F IR, BAICET 2 6] CIIESEORECAHE W IEGERO P EETH D, S DICARLO/NERES
WEHEDZ <IXZ @ FALD DfFEZ N L RWD T, ZOIRBOIF(EL A EFET D UNENH D,

3CHR

1) JEREFEIE, et al, :Fonan fEERIZISIT HIFADHE. H/MESE 29: 162-170, 2013

2) Ghaferi AG, et al, :Progression of liver pathology in patients undergoing the Fontan
procedure:Chronic passive congestion, cardiac cirrhosis, hepatic adenoma, and hepatocellular
carcinoma. J Thoracic and Cardiovascular Surgery 129: 1348-1352, 2005

3) MAHET, et al, (HLULEIIHT D Fontan ki H P LIZFHHZ D 1 .
HA/NREBHERE 1110 55-59, 2007

4) Kiesewetter CH, et al, :Hepatic changes in the failing Fontan circulation.

Heart 93:579-584, 2007
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EfR, AR DA

US1

11 5%, 2R, EPUEER, HOETHY 3RIOLEFER 2R T 25 9 22T Fontan &5 17 7~
KA ARZ L7=, AST 27 TU/1. ALT 18 IU/1. GGT 127 1U/1. e 7/ m >, P-111-P iX@fE. %PT 1% 74% T
H o7, US1 TiL Hyperechoic spots A HALT=,

Us2

22 %, ZME, BEPUEMRE, BLLE, 6 EIFIC Fontan it % )72, MBITEFCTHY M7 27 I 7 —HfE
(ZHREITZR, EHIBRA D US TIXHES &6, [FEMLO/NY — Ky 77— Tl HES O —EIC ML E L
Tue,

CT1
T CT, 3R T O >TSS, E#FH Tl Zonal enhancement 28455, FFRHZSIZIZE > TR,

FFAER 1

US1 L[R—JEFITHY, THES DROGNT=E D E = a—HA KT CHBIFHAREZ Uiz, PIIREICIERIE
RO ERHEL (A) . OO ERIRE BHOFEIR O 72 fiak (B) . ZERBZAR (C) . 14/ NEFEAL (D) 237 B, JHFAEZE
LWL,

JFiERR 2 (RE Rt/ BREE)OHE)

13 %, BIUE, Ebstein AR ENH V| 2 %HFC Fontan 2321 F 7=, AST, ALT [ZIEH TH 7228, FAARK
MEERADAGE S V. FALD & LTI ST\, 13 mFRHCRMFAS L 2 0T, MR CERZICE DN
e a7 —IC K DM CTd 5. Azan-Mallory Yeta T 5, FFREZSPT RIE e < L ERIRIE PH O LR HE 72 BVR
BRI,
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7. anatomical repair

R W= (TERERES T F— D E SR - BN RV DR B2 HRET)

& FE KM AL SE (Congenitally Corrected TGA; ccTGA) TIE.UomE R KRARNE 72 S1EE O Ly
OO EHFITITIF E A ENEIER TRAMICET S, L LIKEERZH 5 ZRAPCHEOE
REAN R DSRAERIIZEE AN L 3040 5% TIE 25%I12 R WRCA BHEER 2N HBLT 2 & ShTwn
Do FT2 ccTCA X 2 =R E LI L EHIN LT 10 4 THLFR 500 T & OMREHH Y
(Hreska et al 2005)., &% W HELESN72) o572, Mongeon 5% 48 5> TVR JEMH % #5+ L. RVEF
73 40%LL EDJFEB] Tl & EF 23R 7241 2 H3MrHT EF 25 40% % Y) 5 FEF| TIXEF MR T2 2 & %
i L7z (Mongeon et al, 2011), JBIRRHH O =R FpEHLA G D8NRI S 2 F
ERetdonEEEX LD,

— 7 0= IR KR (VSD) K O i B IR Bk 22 P (PS/PA) & & BF 9% ccTGA 12 X9 %
conventional Rastelli it (JERERY/E SE-ENIRM LAMERE) O 2 ERESH T RERICEIER %
o TWDHENAS, “RAOHEERENIELE 72->TL 5,

ZDX D72 ccTCA D BRIBEZ B F X BB A (KEROE L 725 X9 Mk A L TR T
%O EL E X9 5 Anatomical repair (Physiologic repair, Double switch) 2% I1bawi H1IZ X
> THE &Nz (J Thorac Cardiovasc Surg 1990; 100; 410-5),  EEEED.LATE DA DFER]T
EFLIENC B RS 2 i & | A EE A RIERS £ T EA S8y A ORBBIEZ1T O, =
WHEDS BRAF CEEENEE THIVULDEM MR (Senning FIF, Mustard Fi7) & Bk A A >~
F (Jatene) ® double DIMTHAHAZITVY, -2 E-RBARORK S 2 EBL+ 5, £/ VSD+PS/PA
DOFETIL DB MR 24TV, A==RYIB L Y VSD 24 L CAEEN D DO M2 KERIZE LS X 9
ICHEBNIZ Sy F 2 E < (BN MRERER) KA =R 2 0/ NEE TRET 5 (K 1.2),
ccTGA IZ%}9 % Anatomical repair (ZIXZ < OHRENH Y | BUIF 72 FHTAGE & =R OB -0
BERER RS NLT W B,
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CORRECTED TRANSPOSITION OF THE GREAT
VESSELS OF THE HEART

A Review of 17 Cases

By Ray C. Anderson, Ph.D., M.D, C. Walten Lillehel, M.D., Ph.D., and
Richard G. Lester, M.D.
Departments of Pediatrica, Surpery, snd Radivlagy, Univerniry of Méssesda snd
Varkety Clab Ieart Mospited, Missoapolis
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Congenitally Corrected Transposition
of Great Arteries

carl von Rokitansky
(1804~1878)

Die Defecte der Scheidewande Ces Herzens. Wien: Wiheim
Braumiilier, 1873.
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Congenitally Corrected Transposition
of Great Arteries
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Surgical Strategies for cCTGA

* PADband as definitive therapy for TI*

* Neonatal PA band*

* (Glassical (physiolagic) repair* = VSD, VSD+LVOTR
* Senning-ASO"*

* Senning-Rastelli**

* Patrick McGoon + atrial switch** “ 2 - s
= 1% ventricle physiologic repair* phy5| OlOgICﬁ' Repa”

* 1% ventricle anatomic repair**

* Medified Nikaidoh + atrial switch®*

* Fontan operation”™"

o Trc "‘E‘ 1 valve |ggi:-v:.mmm. t {molated)”

* Multi site pacing (resynchronization therapy)*

* No surgical treatment*

Dyl (. ""Syatemic LV, **Syatamic LV + RY. Relatve advantages

and dizadvantages are dizcusaed in the text, with explanasions of strategles.

Ana Paciwer Cardiok. 2011 Jub-Dec 435 103-110

The ralect
trasspearion of S grastaceriar
peiSATL)
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VSD
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Associated Cardiac Anomalies

* Dextiocardia (25%) +- abnomealities

*  Malzignment of atrial and ventricular septa

*  Mitral-pulmonary continuity (usually) with subaortc conus, parallel
outfiow tacts

VED perimembranous-malalignment (S0 - B0%)
Multiple or remote VSDs
TV anomalies (25% - 90%)
traddling AV valves
Over-riding AV valves (ventricular hypoplasia)
Ventricular hypoplasia
Garonary anomalies
Inderruption of abnommally situsted conducbon pathway (—

= = ar o !

= )

Azzocated cadiae anomaliss oocur In neary a1 cases, aithough

thera ia a wide spectrum of severity. Features in bokd type may have
particular bearng on the potential for bivertricular seplation (anatomic or
phyalolog)

Ao Pactits Candiol. 2011 Iu-Oas 42 103-210.
™
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Surgical Options for cCTGA
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Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients
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Long-term outcome of surgically treated patients with
corrected transposition of the great arteries

Vinor Hrasts, MD* The Jomemnal ol Thoercle sted Coiloossenlsr Sarpues « Vadoane 129 Nowiber |
Briaa W. Dencan, MO* S

2oh E Magwe, Jr, MO

Mizhael Fracd, MO*

Podro 4. del Nida, MD*

Richard A Janas, MD*

L-TGA
(n=123)
[
VSD group TR group Othors
(n = 94 [19)) (n=17 (7)) (n=12[4])
T
VED + PS V8D + TR
(n =10 [4])

| TR
[0 = 34 (10D (n =7 [3])

VSD alone
n=12[2) /
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VSD+LVOTS(PS)
VSD+PA
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Long-term outcome of surgically treated patients with
corrected transposition of the great arteries

or Hrasks, MD* The Jomeval of Thosrsele st Cortdoinmcalar Smpery « Vloaw 129 Nowwiber |
Duncan, MO g
e, Jr, MDY
d, NO*
ol Nido, MC*
A Jacas, MD*
L-TGA
(n=123) |
L s
[ I 1
VSD group TR group | Othors |
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Ll VSD alone
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Conventional Rastelli Operation
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Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients
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Apico-Pulmonary Artery Conduit Repair of
Congenitally Corrected Transposition of the Great
Arteries With Ventricular Septal Defect and
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Follow-Up
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Tricuspid Valve Regurgitation in Congenitally
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Outcomes of definitive surgical repair for congenitally
corrected transposition of the great anteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients

Ksrswa, MO, P, Yazshon b , Miesm1a Ak, DL, Pl
M, poio Haon, 42, et

suarvial of Therack aod Condirraoubar Sowgery < Vebome B2 SNuwber #1219

DMagnosis
Pai
scconding i the associs

1. Hemodynamically sigificant vemtricmlar sepial defiect

he fidlowing 6 groeps

disgnoses were calegonoy

Tahlc 1)

(WS} alone

icand VSID with: pulmenary sleno-

ani VED with pubacairy mrasia
ot VSD wih TR

rial sepial defect [ASD]
sepaal defect [AVSD], ec)

Physiological Repair : Conventinal 36, Conventional Rastelli 31
Anatomical Repair: Senning+latene 15, Mustard/Senning+Rastelli 69
Fontan: 38

Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients

I, Mhisa o Bk, WD P
N, Epaio Hacm, M3, and

Kixiwn, M0 P, Yoo
ka Sk amcto, M1, PAll, Sinnka

The Jowrmal of Therack s € lar Suwzery « Vabume 103, Nomber 3 130

Probability of Survival

Parcant Sundval

o 4 e o
1 x
[
' 1 L] w F-1 1o w
A Years
EisE RAXTHOER

Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients

Kismumeen, DL P, Yaashn s, WA, P, Wiom o Ak, WD, Pl
a b, ML, P, Bwnka 2 WE, Epais Hatm, W42, ardt

The Jourmnal af Thersck and £ wcubar Suwgery = Velome 1LY, Somber 5 1009

Conclusions: There were no statistical differences hetween long-term survival rates
of pavients who underwent conventional surgical repair versus these of patients who
underwent anmomic suegical repair, Results of conventional repair were sitisfactory

excepl in patients with significant tricuspid regurgitation. Results of anatomic repair

were also satisfactory even for patients with signilicant tricuspid regurgitation, and

ic renair s + the ~odure sice for 2 palio

therefore, 2

Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients

i Wigscrmwn, WA, PHE, Yo b, M0, P, Wiisarn Rk, WD, P
+ ML, By n, 8, e

Numler #1019

abar Suwrgery = Vakime 13

The Jowmal of Thorack ard Con

. Probabiity of Survival
1] Esrvarsors
- e
% m My
£ ]
E
é Corverrsaral 3 pin
* — Carven-garal Fasteh 31 pls
B Bkt Cipemalion 1 § g
— G R B
] smseennens Fopian 34 15
HNE
[
[ 5 10 15 0 = i 3
A rears
WisE BARFEROHE

Outcomes of definitive surgical repair for congenitally
corrected transposition of the great arteries or double
outlet right ventricle with discordant atrioventricular
connections: Risk analyses in 189 patients
L1 o soewen, ML PH Y b, MO PHD
[ Ternkd s Sabanorio, M, Pall, o, W are
The Jomrmal of Therack aml U L 7= Vlume 128 Nowher & 1009
Physiological TR(-)
" Prebabiiy of Surdal N Anatomical TR[-)
" Anatomical TR{+)
L8} -
1| 7 £ !
H / £
Fa | Anatomical ‘g“'
-4 R i | ——
£of RN £ Physiclogical |
1 us \Tl'-[i':l e B — -
) - "
 a— B @ I - JR- T -
B Yo 5 oars
wis) L ETROER
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Corrected Transposition of the Great Arteries

Hang-Cook Lim, w10,
wan Ma

A B —
o -
. -
. =
[ 3= 7
b e
fm |
i 4%
i= =
= =
T
L 1)

Physiological Repair : 123 [*
Anatomical Repair: 44 )

37



Outcomes of Biventricular Repair for Congenitally

Corrected Transposition of the Creat Arteries
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The Role of Physiclogic Repair

* However, despite these limitations, the physiologic

operative approach may still be useful in highly
selected cases. Patients with good right ventricular
function and good tricuspid valve function, balanced
ventricles and favorable septation anatomy may be
suitable candidates, especially if a relative
contraindication to anatomic repair exists. Under some
conditions the physiologic repair option may be the
best option in patients with poor mitral valve function,
coronary anomalies, small atrium, dextrocardia, or
inlet ventricular septal defect features which may
complicate anatomic repairs.
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Natural history of cTGA

« Among 73 patients, 44 patients(609%) were unoperated at
their age of 18 years.

« 20/44 Pts(54%) were diagnosed in adulthood.

» Pulmonary stenosis, VSD and TR were the common
associated lesion, and dyspnea was the most frequent
symptoms at presentation.

+ 30/44 Pts(66%) required TVR * other interventions.

+ 4/44 Pts (13%) required HTX.

(J Am Coll Cardiol 2002;40:285-90

Surgical Interventions

+ Double switch operation
= Atrial switch (Mustard/Senning)+ Rastelli
= Atrial switch (Mustard/Senning)+Arterial switch

» Conventional operation
= Rastelli
= VSD closure
= PA banding
= TVR

Systemic Right Ventricle

+ Augmented pressure overload.

« Volume overload due to associated lesions.
= VSD
s TR

» Inadequate coronary perfusion upon exercise.
» Normal value of EF may be lower and exercise
response is lower than LV.
= 41+10% at presentation

Heart failure
» 67% of patients with

associated lesion and
25% of patients
without associated
lesion develop
congestive heart failure i
by the age of 45. i

[
. os

» EF <35% are likely to
develop systemic HF.

(J Am Coll Cardiol 2000;36: 255-61)

Mechanical circulatory support

+ ECMO
« LVAD
= External
- EXCOR
- TOYOBO
= Implantable
- HeartMate II
- Jarvik
- EVAHEART
(HeartWare)

L2 Ey

spefl

Brlin Heart EXCOR
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Mechanical circulatory support _

+ ECMO
« LVAD
= External _
+ EXCOR EVAHEART Duraheart
- TOYOBO
= Implantable kT
» HeartMate II
- Jarvik ,
+ EVAHEART
(HeartWare)

HeartMate I Jarvik zoo0

w7

Challenges of MCS in cTGA

« Intra cardiac structures;
spongy/ trabeculated RV
musscle.

+ Presence of moderator band.

= need modification of the

cannulation site to avoid
obstruction.

Challenges of MCS in cTGA

« Insufficiency of the tricuspid
sub-valvular apparatus when
exposed to higher pressure
post-operatively.

» Neurological complication rate
may be high (up to 43%).

Heart transplantation

+ Only 3% of HTx were performed for adult
congenial heart disease patients.

+ About 10-13% of the patients require HTx in
long term.

+ No specific data on prognosis after
transplantation in cTGA.

e —
Challenges of HTx in cTGA

+ Adhision: numbers of sternotomies >3 was
associated with increased mortality.

« Collaterals
+ Bleeding Bleeding Bleeding !!!
« Position of the great arteries

+ Need extra tissues of the donor organ, especially
pulmonary arteries and arotic arch.

« Long ischemia time due to technical difficulties.

I —
Challenges of HTx in cTGA

+ High PVR due to TR

+ High PRA due to multiple history of transfusions,
and bio-prosthetic materials.

+ Dextrocardia is relatively common in ¢TGA.

+ Liver and kidney dysfuction influence on
outcome.
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Conclusions

+ Heart failure is relatively common in cTGA
regardless of interventions.

+ MCS may serve as BTT/BTD in those patients.

« Indication of HTx need to be considered before
multi-organ failure.

» HTx team need to aware of all sorts of challengs
with ACHD to deal with this rare entity patients.
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11. F# (outcomes)
BEHARTY (R rERRTE fHRas/NERD

BUERAEXEDRBREEF—

E1E Kl Einf
Clinical manifas

What are the risk factors for outcome?

outcomes

ERXFEHXE RRSHIMEH
BEEKEF

Vicious cycle in ccTGA Associated lesions in ccTGA

- e T

\ v

RV myocardial failure

Voskuil M, et al. Am | Cardiol 19g4; 83-558-062

Complications in ccTGA

Natural history in ccTGA
y without associated defects

100 1
—8— holsted (26) Mo sfaoc] Il Complete heart block

Left atrioventricular
velve regurgitation
| E= Arrhythmias
50 —|B58 Congestive heart failure |

1 20 - - ——— -
i g
’Cah. | Decade 0 | om W v
s Age lyears)  0-10 11-20 21-30 3140 41-50 51-60
= — 16Pts 11Pts 6P1s 6 Ps

L Y
S -~ SHRENTITIL, RERTRAT SELS L,
BEQICERFHBALTL

The Matural and Unnatural history of Congenital Heart Disease ]

—@— Mot [solated (99) Aksoe
1 1

Patients affected (36)

umber of patients

N

Wl
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Natural or unnatural history

Graham T, et al_ JACC zo00; 36:-205-261

Risk factors for outcome

Talle 5. Cndds Ranio (O Examaics fin Choacd CHF, BY Dy fusc: VI

Graham T, et al. JACC 2000; 36:255-261

TR is Drives the outcome.

0

caEUEESITER

Survival (%]
L]

| —alPatirts = 40) : -i
201 === NaT,(n=23}
M, [n=17)

Burava )

] L] 1w 15 0 5 0 a5
Years of Observation

Prieto LR, et al. Circulation 1998; 98-g997-1005

Natural or unnatural history

BHEBA B, SRETIH2ITOFLAHER

Graham T, et al. JACC 2000; 36:255-261

Prevalence of moderate to severe
TR in ccTGA

Connelly

JACE, 1596 56 3(28-52) m
Prieto . 5-13 (Birth to &5) L206
Circulation, 1958 42 Follow up 20 yrs 43
Assodated Lesions{n=132):
Graham 182 32taz 57%
JACC, 2000 Mo associated .
v Lo%

Lesions{n=go): 35£15

4k
(unoperatad 44, (20-79)
adult)

Beauchesne
JACC, 2002

Associated lesions:5y%
Mo associated lesions: 0%

Outcomes after TV replacement

Study population : n=40(1964-1993)

£ 3
] 1
| 4 ?
a 5
= - WY £ menn |1 a1
o ]
i > b
F H
2 i
H
2 £ =l Peld
& i
. " . —
5 1 M ] v } " n x
Years s

20105 E7FEL60.7%
Son 1AM, et al. ITCVS 19g5; 109: 652-53
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Perioperative RV function predicts
post operative EF

Outcome of surgically treated patients

Prsremnt Surivel

Mongeon FF, et al JACC2011; 109: 642-53 HaraskaV, et al. J Thorac Cardiovasoe Surg. 2o0g; 129:182-91

QOutcomes after anatomic repair in

' ir??
How about the anatomic repair?” TWMU

1 _— .
1 . l Totzl number of patients (maleffemale), n 72 (aglz7) a7 (a4f3)
| PP A
Median age 3t repair, mean + 5D (range) years FEgleezya) 24 log-ag)
E Maorphalagy, n
Rastelli group n=68 "o Ao ®

Jatene group n=45 Group 1: Rastell group n=31 Dauble outlet of ight ventricle 56 L

Group 2: Jatene group n=37 Associated lesions. 1
ssociated lesions,

]

A P e e S ” 7
Murtuza B et ol Thomee Cardiovasc Sharma A et al Thorar Candiovase Sung PAJPS salza ojx
Surg 2013;242:1348-57 2009;137:404-412

Coaf hypeplasticarch 2 3

Survival after anatomic repair Outcomes after anatomic repair

a0

0
50
an
10 G

30 — Jatene
20 Rastelli

1o

1 1 1
17 15 20 25 30

10FFERERE E X £FT68.7%
BEM-A59—A_iabBEDN AL
Rasteliff CERIIZE L

LTI 77 H81.5%, 2055 EFET5T%
Mean follow-up : Rastelli Group 16.0x7.5years(8.3-25.5)
Jatene Group 14.3 % 3. gyears(7.1-26.6)
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Freedom from all cardiac events Comparisons of anatomic repair and
after anatomical repair physiologic repairs

Probability of Survival

ant Survreal

Gonp

Pas
o

Taretie

== Rastelli

Freedom from all cardine eventsi®a)

HDEREEE LIS,
WA 208 PHELDIEIL

Shinokna Tet al Thoree Cardiovase Surg 2007;133-1318-28

Comparison of anatomic repair and Comparison of anatomic repair and
physiologic repair physiologic repair

Prabability of Surviva
Pronahbility of Sunval . g2 h

5
H
5

@
=
&
2
a

o

Shinoka T et al JThomec Cardiovase Surg 2007;133:1318-28 ShinokaT et al_ I Thorar Cardiovasc Surg 2007,133-1318-28

Summary

v The presence of associated cardiac lesions
alerts the natural history.

¥ Survival is linked to the severity of tricuspid
regurgitation.

v Careful follow-up is necessary, and consider
timely timing of treatment before RV
myocardium fails.
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TH Y BAFEMEITR LT 2008 £, 43 miF &V ST F 7 4 M K DR & Blka L7z, Las
Ui i E o2 Z U < WHO Z30 38 T EERR BE DSEARITRFGE, 2013 4RI HBe~HalE L BRI Ok &
FEEMFRIEDOBEANZAT > 720, HEIARO R LI L OIERZFR 072,

2015 4F 12 H X 0 g tEmk 2y HEL L, 2016 4E 1 H 16 H (51 % HE) PN R EE O B A2 38 0 B A AR & 72 -
7o ABTRFEEI 7RISR MUES & 0 . BES CT CriAIFEh IR OIEAb (B KRB T9mm) &4 NIk %
RO, BRI O PAZEMERT R DORWT & 72 o7z, ABetk. HUARINRIC X 0 i A< 7 7 C it
K BRITIEFHE Lo b 0o REE SR ME 23 Frfge UIASALPE ISR BT 5 7 O RRIRRRE AN R 22 8 72 4R
DN T, ABERIZAT » 7o Dl 7 — 7 VR CIEOE BRI 43mmllg & fiis I E23 % 0 | ishike
DEINIER L O 72 B FRIEMICB N THRE X RS IEE L TLE I bD B2 B,
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13. AEILKRMEEDTZOITYBEEAPIT & 72 o 72 2 JE]

JIkS  EA (BRREINE B RE  PEER#s AL
[EF 1]
< Bl >
42 1% B

INEEAN S DSBS X OLERTHEB Y a0 v 7 2 SO B RIBEIZ & 7> Tz,
AN, SEENHITRIZ 2 < B ICSBI L CTO NSRS A E CHRICEAENEF ThH - 7=,
2015 I AN R v 7 &5 1T 1= BRI BE O = 2 — X TR OPER & i S 7z,

FEANNE B Y BE 2 fB I & 7r o Tz

<BETEFE > Rl EIER L
<AIEEE> BOE SRR

BRI 20 A/H 205D 14 4E[H. 33 5 CARME.
<FWEHE> R dEZR L

. Rehqlra v 7.
QRS 110msec. &t T (II1)

Jas X 5

CTR 46%. K% 2 HBEHLK.
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<t >
55 CT TRl 3% & AMERIR_EEER S SVC IZFHRA L TV -,
iR IRER R EE & 20 L, RSN B A DR 7 — T VR & T L 7.

Sa0, % mmHg
Ao 96.9 IVC (6)
IVC 80.9 SVC (9)
SVC 88.8 RV 57/0/6 (s/d/e)
PA 90.2 main PA 44/7/20 (s/d/m)
PV 97.3 rt. PA 37/9/22 (s/d/m)
..Qp/Qs 1.97 rt. PCWP (11)
RA (7)
LV 172/0/14 (s/d/e)
Ao 158/80/108 (s/d/m)

MBI Z &R 5 & A2 B RE I BN DA BN ~ER Sz
B LT 2 —[X TR L, EAFIRNRELEPRXEZ S LAk B2 D
WOBICERRTEE &2 L7z,

FfiDTE & I o7z,

%}:ﬁiﬁ)[}l = ‘—‘
ERER- D P REATERIC ¢ 14mm D
RIBALZFRDTZ.
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[ERF 2 ]

< Bl >

38 m B E.

RN DS 2 f5 i S L7, AT RICRE 2380 TRBElEE L 72> T
WEIIE TYH—T7 4 V2 E LA TWS. FRHIEENEF LR U2 Z LT,
2015 FERIZFHER 72 < 10 01F EFpfpe 3 28 (IR Kl & B L S) BB LZZ2 LT,

<BEfEE> R L
<UETERE> BN BESEOE

WAE 20 A/ H 20 4E[E. MR,
<KRE> R FHEAR L

Mk X

CTR 50%. AN FREERL TV 5.

ﬁ EMIRE Lo = — [0 R RO
HEILRZ RO

TAFAE. HREAMATR(+), QRS 124msec.
D N FERE BB AE (+)
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<>
J¥9iB X #%C Scimitar fEBEREN G ALT.
DT a—TIVC ZiHii§ % & IVC 12BN 2 BE Mt 2780 7.
&% CT THMEARDS IVC IZHiA L TW AT RR® Hivlz.
3 il IR i 8 Wi, Scimitar SEBHE & Z2WT LIRREISIC DWW TR 2 72 .0l 7 — 7 i %
MiAT L7z,

Sa0, % mmHg

Ao 97.1 IVC (13)

It. PA 86.4 SVC (13)

rt. PA 84.6 RV 44/6/20 (s/d/e)

main PA 85.2 main PA 38/17/26 (s/d/m)

RV 85.2 rt. PA 36/18/26 (s/d/m)

RA 87.9 It. PA 41/23/26 (s/d/m)

svC 66.1 rt. PCWP (15)

IVC distal 77.0 It. PCWP (17)

IVC prox. 93.1 LV 141/-8/24 (s/d/e)
~.Qp/Qs2.16 Ao 125/83/97 (s/d/m)

FAEIS &L, S%RFiNEeTELTWD.
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1) McMurray JdJ, Adamopoulos S, Anker SD, et al.: ESC Guidelines for the diagnosis and treatment of
acute and chronic heart failure 2012: The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2012 of the European Society of Cardiology. Developed in collaboration with the
Heart Failure Association (HFA) of the ESC. Eur Heart J. 2012;33:1787-1847.
2) Kurishima C, Saiki H, Masutani S, et al.: Tailored therapy for aggressive dilatation of systemic veins
and arteries may result in improved long-term Fontan circulation. J Thorac Cardiovasc Surg.

2015;150:1367-1370.
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Predictors of Thromboembolic Death in Long-Term
Perioperative Fontan Survivors

Khairy P et al.Circ 2008; 117:85-
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Time from Fontan surgery (vears)

Thrombotic Complications and Thromboprophylaxis
_Across All Three Stages of Single Ventricle Heart Palliation

Manlhiot C, et al. J Pediatr 2012;161:513-9. i
Two separate cross-sectional studies
were performed that included 195
patients bom between 2003-2008 and
162 patients who underwent Fontan

WA (96% CI)

1.3(11-1.5

20010-37

Dominant iekt vertricle (vs right) 0.5(03-1.0)
Saycal stategy

RVPA shurt (vs modifed BT shurt) 38(19-7.6)

FVPA st (vs bybrid procedure 2.1(10-43)

Maodfied BT shuet (vs heeid procedn 0.6 (0.3-1.1)

ontan 26(11-6.0)
Poscperstive use of EOW 125(30:217 <

Forkan
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Prevalence and predictors of haemostatic complications in 412 Fontan
patients: their relation to anticoagulation and haemodynamics

Obmchi H, et al. EJTCS 2014, 1-9

igure 2: Incidence (2) and haemostatic, thrombo-embolic and haemarrhagic event-free curves in Fontan patients.
Total event-free curve of thrombo-embolism and haemorrhag (b). thrombo-embolic () 2nd haemarrhagic (d) evext-
free curves are shown. Each dotted line indicates the 95% confidence interval
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Evaluation of Silent Thrombus after the Fontan Operation
Grewal ), et al. Congenit Heart Dis. 2013,8:40-47

13% of adult patients post-Fontan procedure have clinically silent thrombi. These were all
found among patients w rdiac condwit traditionally thought to be at low nsk for
thromboembolism

REE. FAER(—R)

Virchow’s triad

Who has pro-thrombogenic background?

Delicate Balance of Bleeding and Thrombosis in End-
Stage Liver Disease and Liver Transplantation

Saner HF, etal Digestion 2013:88:135-144

Dysfibrinoges,
platelet dysfunction,
RES dysfunction

Platelets, vitamin K-dependent
factors (I, VIL IX and X), V,
protein C and S, AT,
plasminogen, a-AP,
ADAMTS13

£

Low level balance —
high risk of bleeding and thrombosis!

Decreased
10 about 25-70%

Hemostatic alterations are common in cirrhotic patients; they involve both the pro-
and the anticoagulant pathways. However. this is a very delicate balance, which
may be shifted to either of these pathways by different treatments thereby
causing bleeding or thrombosis, respectively.
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Thrombotic biomarkers and left ventricle characteristics
as short-term predictors of thrombotic events in patients
hospitalized for acute decompensated heart failure

OR(ISC pvae

wrncen | | 102080729 00
Ly ey ot
[y m———— M@ 0008
g T2(19H121) 00007
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Flevated levels of fibrinogen, D-dimer, t-PA and
PAI-] antigens as well as a dilated left ventricle
with poor systolic function determined at
admission are associated with a significantly high
short-term risk of TE.

Aispuru GR, et al. Euro J of Int Med 2012

Coagulation profile and liver function in 102 patients after
total cavopulmonary connection at mid term follow up
Chaloupeck V. et al. Heart 2005.91:73-79.

Gl e

3

Fig 5 Relation between procoagulant factor VII
and anticoagulant factors protein C and ATIIL The
vallues were standardised (Z vakie) according to

Fig 4 Relation between procoagulant and anticoagulant factars with
respect to serum prealbumin. The values were sandardised (Z value)

accarding to age matched control groups. a good clinical outcome.

Abnormalities in blood coagulation, fibrinolysis, and platelet
activation in adult patients after the Fontan procedure

Coagulation Pathway: Extrinsic and Intrinsic

Interaction(s) between the coagulation system and fibnnolytic system.

Contact activation (intrinsic) pathwoy
© 4

Tissue foctor
(extrinsic) pathway

’r.le
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‘h‘ IXa VITIo
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e,
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Systemic Oxygen Saturation and Coagulation Factor
Abnormalities Before and After the Fontan Procedure

Figure 1. Box plots of (4) free protein S Figure 2. Scatterplots showing positive correlations between
and (B) antithrombin I in pre-Fontan systemic oxygen saturation and plasma levels of (4) protein
:;‘;P""F‘“"‘""m"‘“‘“‘"" C, (B) fiee protein S, and (C) antithrombin IIL.

Am J Cardiol 2005;96:1571-1575

Ethnic Differences in Coagulation Factor Abnormalities
After the Fontan Procedure
Cheung YE, et 2. Pedistr Cardiol 27:96-101, 2006

The imbalance between procoagulant
and anticoagulant pathways in Chinese

thrombotic, tendency.

Increased platelet reactivity and significant changes in
coagulation markers after cavopulmonary connection

Conclusions: Several abnormalities in the coagulation system were observed after
bidirectional Glenn anastomosis, similar to alterations previously described in Fontan
operated and TCPC patients. Antithrombotic treatment in these patients is still an unresolved
issue, but . This study shows that such a strategy is rational and

the results suggest that , either alone or in

combination with oral anticoagulant treatment.

Thrombocytosis in asplenia syndrome with CHD

A previously unrecognized risk factor for thromboembolism

Yamanmna K, er al. IIC 167 (2013) 2259-2263

of platelet counts in Group A (solid ine) and ~ Fig. 3. Incidence of TE complications in Group A
Group B (dashed line) at the seven therapeutic sages of urdiac cath  and Group B. The incidence of TE

and the timing (arrows) of TE events. The median platelet counts in s significantly higher in Group A than in Growp
Group A were significantly higher than those in Growp Bat any of the B

seven stages of cardiac cath (* pb0.0001, ** p=0.0002).

Fig 2. Sequential changes

Persistent thrombocytosis is present in patients with asplenia syndrome. It may
greatly contribute to the development of TE during the management of CHD
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Usefulness of Peripheral Vascular Function to Predict Functional Health
Status in Patients With Fontan Circulation

Putse amplitnde measures in Foatan s coatrol ahorts

Varisble Foctan Cootrol
=51 n

Bascline pulse amplitode 274 (1L96-4.13) 186 (114

Endo-PAT index 137 (L1-160) 131 (135189

PAT atio 017 (~004-0.44) 050 (027-0.74)

Data are presentid as modian (Ieloquantile cange)

Goldstein BH, etal AJC 2011:108:428-434)

A Multicenter, Randomized Trial Comparing Heparin/Warfarin and
Acetylsalicylic Acid as Primary Thromboprophylaxis for 2 Years
er the Fontan Procedure in Children

HR for thrombosis for pts
randomized to Waf vs
ASA was 135 (
0.62t03.00). p

Warfarin: 24%

‘Monagle P. et al. JACC; 58: 645651, 2011

‘Warfarin and Aspirin in Patients with Heart Failure and Sinus Rhythm

Homma S, et al. NETM 2012:366:1859-69.

of ischemic stroke with warfarin was offset
by an increased risk of major hemorrhage. The
choice between warfarin and aspirin should be
individualized.

Effect of Aspirin and warfarin therapy on thromboembolic
events in pts with univentricular hearts and Fontan palliation

Freedom from thramboembolic evert (%)

Potter JB, et al. Int J Cardiol 168 (2013) 3940-3943

»
Time (years)

Fig. 1. Freedom from TE according o the type of
prophylactic therapy. The Kaplan-Meier curves
depict freedom from an incident TE event
according to whether patients received
thromboprophylaxis with aspirin (ASA), warfarin,

or neither.

Prophylaxis with either aspirin or warfann

sociated with a signifi v

f vents
g Fontan palliation, with no
difference between the two therapies
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17. REEHR

B B R rERIRE fhRes/DIERD
Ghod
Failed Fontan LEEE QD &

T EHk

ERETEMAY BEBNIH
2E AT

APC (atrial pulmonary connection) Fontan Tl i iEfEEA
ICBRTHY, EELEHETHS.

APCHMSTCPC (total cavo pulmonary connection) conversion

+ Maze+ pacemaker Z{THERIZH S,

APCERICHVWTRAELERMRESHTHEELHS.

Freedom from atrial tachy-arrhythmia

T _wﬁzpc 90%
TN e

CPC: 75%)

1 APC
2 APC: 50%

APC:B0%

10 0 25 30 f—

At 25-year follow-up. freedom from tachy-atrial arrhythmia was 50%
for the APC patients.

EEHRITFE

Patients
Age Age atFontan  Follow-up duration
P=0.05 P=003
APC 186
M89.F97 26£9(r)  TE6(w)  19%5(y)

1979.8~2001.11 13~35 1~38 11~33

LEE *E N AT patients afier APC procedure
70/186(38%)

The mean time to presentation of AT
. 15 years post-repair.

Fontan: APCHiT#% ) ELE481A

EfMoELCEARICIYFREREEEED
BRICBHFEET I LA S,
BOEEAT. AOHEEMHEROER
HFFAE LIRS (scar) B4R 8K [RREFRIZERS
5. BURR T HEMIZE S HEED . EPSERERHES
hi-SHREERDBEN B,

a: FHiEF DB EEEIEE ¥ 54818

b: D BE- M BIAR 6 & 0% iEE 3 54880
o EXER(SVC) BEEER T 5581
d FARFNR (Ive) AEEEE 4 54811
e scarAEEBEE T 54610

£ R TN —4E,

Voltage map
EHRELER

OsmveLE) e

RAZBIAE |
low voltage area %
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AT patients after APC procedure: 70
Medication therapy

|
EPS/ablation

(+) 45 (—)25

CAF AT

8 17
TCPC  medication observation TCPC  medication TCPC  medication

24 14 7 1 7 2 15
Amiod : 12 Amiodarone- 3 Anno,:;mm ]
Bepridil: 2
CAF: chronic atrial fibrillation Somlec” 12
Ablation L BREABRTERED AN B E

Results of catheter ablation

APC: 45
AFL/IART/AF: 44/45 (97%)
>3 ATs 39/44 (89%)

Acute success: 30/45 (75%)

Recurrence:  9/30 (30%)

AFL: atrial flutter. IART: intra-atrial reentrant tachycardia,
AF: atrial fibrillation

RAFE
BEJOvY

8il. &R 25kg
AEMELEETOYY

DDD
BE . R—ZAA—D—HEAH
Fig MK, v bOFEE
IDAEY—K or iDAMVEY—F

APCTHNITDARE) —F DB E (LT RE

47i%. Bit. ZRFEAM 218, Fontan (APC)F i
Nk HEFELAK. T7TRVZ

___10.0ten/x¥ 25.Oen/s 100H: MASMMA!: Gcka2 5. 00m/mh 25. Gem/s 100Hz

b LLLELLLELE Errrreeeer
TN e

L JJMM
A
* AL L
Ay e

FRELEHOLER

10. 00mm/n¥ 25, Om/s 100Kz RIS 6chx2

E® ®E

EHREOEH
(0.5mviLE)

Voltage map

RA appendage 14+

> EleadlZRAA
low Voltage area
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18. PLE
= R FIER R fhBRas/ LR
. BARNREREFE
CO 1B

Treatment for protein-losing

enteropathy after the Fontan
type operation

Department of pediatric cardiology,
Tokyvo Women’s Medical University
In-Sam Park

WEREHE: # L=

FERZI<BEL. BT ~ZCOIBRI-HIERELELLT,

0] 1R {0
DR - FI L
s ditn fL
BimEs L
BN L
BRRHR - AAFTR: HL
HBPEHE: Bl
HIRERR: tL
DS OBM: HL

Protein losing enteropathy (PLE) after
Fontan operation

~Protem losing = hypoalbuminema, hypoglobulinemia

~Prevalence: 1~11% of patients after the Fontan op

~Five year survival rate: 50% (MertensL, etal, 1998)
= 38% (John ASetal, 2014)

~Cause of death: 7 out of 11 patients died of sepsis (John
ASetal, 2014)

Cause of PLE after Fontan operation

~Low cardiac output

#Elevation of CVP

~Increased vascular resistance of mesenteric vessels
~Systenue inflammation

#Deficiency of heparan sulfate in intestinal epithelinm

PLE afier Fontan operation

Symptoms)
Capillary leak: hypo-osmotic plasma and high CVP

= edema, ascites, pleural effusion, low cardiac output

Malabsorption: diarrhea, hypocalcemia, Fe deficiency, malnutrition
Immunodeficiency: hypoglobulinemia, lvmphocytopenia

Diagnosis)

TP<5g/dl AIb<3.5g/dl =  Scintigram (¥=TC-HSA).
alpha-1-antitrypsin clearance

Traditional treatments for PLE after Fontan operation

A) Improvement of Fontan Circulation
Sildenafil. High-dose spironolactone,
Releaf of Fontan circuit obstruction,

Fenestration creation. PMI, etc.

B) Supplementation therapy
Albumin, Imnmnoglobulin, Fe, Ca, MCT oil, etc

C) Anti-inflammatory therapy and others
Steroids, Unfractionated heparin. Octreotide,
High-dose IVIG, etc
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Dose of the dimes

» Sildenafil: Initial dose 0.3mgkg/day 7 1.5mgkg/d.
(Uzan O et al Ann Thorae Swrg 2006; 82: 2-39)
* Spironclactone: 2 3~3.0mg/kg'd
(Fmgel RE et al Am J Carchel 2003; 91: 1031)
* Steroids
predmisolone : Initial dose 1~2mgke/d (Rychik I, Am T Cardial 1991 68: 818)

budesonide : Imtial dose 9mg/d (Schumacher KR Pediatr Cardial 2011; 32: 966,

Jobn AS. Arn Thorac Surg 2011: 92
1431)

* Unfractionated hepann: 5.000 U/d subcutaneously
* High-dose IVIG: 1g/kg/dose, once a month (Zaupper LB, et al- 2011)

A) Improvement of Fontan Circulation

Analogy of Fontan circulation to an electrical circuit
{Nogaki M et al, Pediatrics International 2000; 42: §51)

Systenue circulation

o IHWHV
HF

Cs: systemic vascular conpliance
Cp: pulmonary vaseular complianee
PVE: pulmonary vascular resistance

Cw: systemie venous complaiance
SVE: systemmc vascular resistance

Analogy of Fontan circulation to an electrical circuit
(Nogaki M et al. Pediatrics International 2000; 42: 631)

Sinsle ventricle

1) Increased PVR : sildenafil, plication of diaphragm, fenestration
2) Fontan circuit obstruction : PA plasty, PTPA

Analogy of Fontan circulation to an electrical circuit
(Nogaki M et al, Pediatnes Intemational 2000; 42: 651)

Svysterme creulation Pulmeonary cocnlshon

—LAV\’_I__I_

X T T3

3 Cp
ay” }kl < ).3)

Smgle venincle

(1)Dysfonction of SV : ACEL ARB. BB ----
(2)MR : MVP, MVE. ACEL ARB. BB+--*
(3)MS :MVP. MVR.BB. DOX +---
(4)SAS. CoA : release of stenosis.

Three consecutive patient with PLE
after TCPC operation.
Efficacy of BB, ACEI and ARB
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Patient’s profile

Medication regimen (1)

. . ) Fenestration Age at
Diagnosis Sex £TCPC  closure  PLE onset 1. PLE diagnosed using *=Tc human serum albumin scintigram.
; Asp. SRV.PS. CA,
CAVV. TAPVR(III) male ly7m 2yv7m 2%9%m 2. Administration of PSL (1 mg/kg, two divided doses).
, Asp, SRV.PS, CA. ) ) ) 3. Cardiac catheterization post-PLE remission achieved using PSL.
? CAVV. TAPVRQI) male 2y 2m 3yvlm 4yw4m N _ )
’ 4. Treatment decisions made according to the hemodynamic data
Trisomy 21, c-AVSD, - obtained from cardiac catheterization.
> Stmad CAVY, 545, Coa TEmale 33 10m 3y 10m 4% 5m
Sakakibara Hearr Institurs Sakakibara Heart Instinute
PLE remaused
£TCPC Fenest closure - Stop tha PSL
Tedicats - TR AD g i} T 1 CVE
Medication regimen (2) (/) ()
H——— '..!uu-?.! ) 14
_ . . . A L Fe A CVP
5. Gradually increase BB, ACEL and ARB while reducing PSL. YT e — 1o s
. CCathly s i
6. Third cardiac catheterization performed upon PSL discontinuation. . NS A =T F
, AIRL7 CGib®
7. Only Patient 3 took sildenafil after f-TCPC due to laryngomalacia. ' )
PSL [ Teskery -
8. Seral cardiac catheterizations three times: post-TCPC. at PLE Frevemid _m____ -
. B i spiroplactone
onset, and at PSL. discontinuation. il |
besoprolol = N |
candesartan — 1
Sakokibarg Heart Institute Sakakibara Heart Instinute
Parameters that changed similarly in three patients © Patient 1
© Patient 2
Vasodilators for PLE upon SVR (Wu-) Camfis ndea (@) © Patient 3
PSL discontinuation 30 6 m“
- L
20 N 4 =~ 2
=) ==xc B 0 —g 2
1 Bissproid Enalapril Candesartan 8 &
0.4 mekeiday 04mgkpdy  O3mgkgdy 29 mekeldy 0 0
1 Bisoproldl Enalapeil Losarun K Edp/QS imitgtsmeien ) -
024 me'kg/day 03 me'kg'day 1.5 me'kg'day 1.6 mekzday a Ow (L g
3 Bisoproid Enalapril Candezartan . ' o
026 mgkgidy 0N mgkgidy 0D mgkgday  0.52 mgkelday /.’-6'----..___._13 0.4 .
2 .A'c(. L - .
*Sildenafil (1.7 meke/day) since £ TCPC & \OJ 0.2 g
0 0
Sakakibara Hearr Institure
Post-TCPC PLE onset PSL discontimiztion
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Different changes in the three patients

CVP (pemfg) PVE (U-m)
20 a4
——f - © Patient 1
10 o= S 2 g ° © Patient2
e o © Patient 3
b
) 0
EF of systemic ventricle
1
@ ___© -
0.5 D— " o
Q
o LV £ AVED
Post-TCPC PLE onset PSL discontirmation

Latest results. Maich 2016

Patient 1 . 3
Follow-up period smee 15t
disconfimuation (morth) 36 38 17
Latest AILTP 36/50 47111 40/72
(=/dL) (16/Feb/18th) {16Feb2nd) (16/Feb25th)
PLE relapse None x1 None
Falapse trigger — Mycoplasmosis —
Relaoee frea — PSL for 3 monils
e Increased bisoprolol -
Sokakibaorg Heart lnstitute

Discussion (1)

®Fontan circulation is associated with ventricular afterload and limited
ventricular reserve. (Senzaki H Circulation 2002; 105)

®Fontan circulation leads to contractility—afterload mismatch.
(Szabo G. J Thorace Cardiovase Surg 2003; 123)

® Contractilitv—afterload mismatch may have an important role in PLE
development. (Ozawa H, Pediatr Cardiol 2014, 15)

®All nenrohumoral factors are higher in the patients late after Fontan
operation.  (Inai K. Am Heart J 2003; 150)

Mechanism
of PLE development| |PLE triggers: Obstruction of the fansstration,

stenosis of Fontam evemt, respiratory inpairment
ventricular dysfimehon, AVVE, infection, ete.

¥
{ Low cardiac output |\

Acceleration of sympathetic
stimulation and RAA system

)|

Increased MVR™
Impaired

ventricular function

PLE

]
—| Inflammatory response |

*MVE.: mesenteric vascular resistance

Discussion (2)

®Fatients with FLE have increased mesenteric vascular resistance. RAA
and vasopressin increase MVE. (Fychik J, Am J Cardiol 2002)

®Budesonide therapy may not alter the long-term outcome. (Schumacher
KF. Pediatr Cardicl 2011)

®11 complication /seven patients with PLE that treated with budesonide.
(John AS, Ann Thorac surg 2011)

Mechanism
of PLE development

PLE triggers: Obstruction of the fenestration.
stenosis of Fontam ewemt, respiratory mpai
venivicular dysfinction, AVVR, infection, efe.

f 3
{ Low cardiac output |\

Acceleration of sympathetic
stimulation and RAA system

PLE

|
|Inc1'eased SVR | |In-:'reased MVR~ |
Impaired —| Inflammatory response

ventricular function

*MVE.: mesenteric vascular resistance
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Splanchnic circulation

The blood through gastrointestinal tract.
spleen and pancreas flows immediately
into the liver by way of the portal vein.

To prevent circulatory collapse,
MVR may increase.

Textbook of medical physiology, Guyton and Hall 2011

Is SCIG (Hizentra) effective against PLE ?

®Resolution of PLE after TCPC with High-dose IVIG
(1g/kg/dose/month) . (Zaupper LB, Congenit Heart Dis 2011)

fEBI) 29%%, Bt
P MAMELEEER MEPRE
RAE)

SEE. L2BEBFICB-TIEH. 26MFFURAN. RE
BAREEGlennEHT. 28R BFITFontanE F 4.
FontanFEfiks ~ B. MBARFEAKNE. #Hiker A
HEANSIER /A MEHB. FontanFEHH 5245
24 Btk (308%) PLEE M. REEMBIIRBERE(IC
»t LPTPAREST. 31824 A. psLB®E (eomg/H) .
PLEEAR T D HpsLahubic & UER. 318104 A,
AIOEOMBHET TORIVEOPSLEHD
ACEIBB, ARB & AIbFE FE L D DR BRI,
BMEFHEE L 2.

PEAFEE) AUEIER Y 4 A¥—a v T 3HFLLE.
FEE) @8, BOLVTHhLBUE, WESRHY.

Hizentraff 1R £ O ££.8

(mg/dl) (zd)
800 ™ G
’ Ab a — IgA
6 — 1M
@
ile o °
400 o
®
x
0 0
0 1 2 3 4 5
PSL (Month)
B Hzenta

PLE 2] %2

R PSL (me/day)

R 7 NonFermentative gram(-) Rods 60mg

Bt LHER Acynetomyces?? 40mg

nA 2 FSMSET (201272/5~2014/57)

L =20mg
N, RStk (2014/5/8~2015/1125)
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B TEEh-IGOBE RS

Camabsbsm aed

D 1o Laget = Low cardiac output, preload reserve, increased SVR and
ventricular dysfunction may facilitate PLE development.

= Combination therapy with a beta-blocker, ACEL and ARB
following steroids seemed to be a treatment for PLE after the

Endechelium Fontan operation.

+ SCIG may be effective not only as a supplementation of IG but
fraapehen! also as an immunomodification therapy for the PLE after Fontan

operation.

= Influence of the splanchnic circulation to development of PLE
should be mvestigated.

ETF M- ELE>ECH>ECE>AMM R E >R
T i T
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19. e RMOEEBOREM T 7 O L L TORAS
g B AR EALERE /N AETE DR A ZERT)

IO ER L~V T, SERMENVERCHD) Y H > TH 270 L DD, BHFE VA R TH EREEIHI
TH—E o TWVD XD IZEbiILD, TOHRTENBLED GO & 7x o7, O G A TN kT
WHEIXEZR, FEEBEDLOE LTEML, ZOHFTAX TS EBFICH LT, T lZafaxtis L
B LTOL 2, B EZNER L TATLTRO SN D, HEILZOKEOWN T AR B’HY
2R T I3 OBRNERTH DL, LEX D,

FRANSERMELIRER (ACHD) B3 DOFEDOEFIT A & [F U200 2 LB O 40 B EO FHIRFE T, [BE
I, AEFN O DENENE WS AREZ T ELDOENL 5T, £L T, CHD #ix e’ b NEEZ K-
TETWD] 2O LIF, FIEREIZOWTER LN LAEE S 2 2GRWVRITH o7z, LR TWN5D
B, F72bb, CHD ORA, B8E L &TOERHE « FHENS—EITLE BVEN BITRACR - 2B H
HIILDEINTHEEMR LT TWD, Z LT, NESIZEE S BHAKESS CRS (complication, residue, sequela)
HELDOTZDIEECAPEZZE L2 . H 2 WIEEFREBEE OFRICHERE L2 U, SEEEHEE S 5% 2720,
ZDORFFDL  LEEOE(LIZOWT ACHD TOMZEIZ/ WA, BRIRLE £ & oMK 2 ERT 5K
B, ZOREOLIE] OFtE 4 % ACHD ICH#ET 5 Z LIZAMRETH A H LB X, MEHO R Thith 7z,

MNITE BEEFIS>TWD, SEROIINM ), T bbb, EAHES (1 AR »EE (2 A %) ) TR
& D D, EMBE L R HGEOLHERIGTIZIZFETH S, T72bb, LA I DN - RNL, K
RN D, N2y A, &Y AR - BAMNE, B, REDLDHEIGER I L, FRIEREE &I
BT D, ZORNTEEZDL (HOHWTAEZTTOTERLYY) AL IMME - BiAMNEIHES &S, =2 T4 F
~ U, TASBIZE - TAEE IV R, RBEE TERANP > TEE TS, LT s O, FigT
WBAR7= L 51T, CHD B &2 OFBE. BRI KGNS SEDZN, R, ERICl ST D, Fxid
ZOWix DRFEZROLIEREZIE L, TOEVICHEEHITHZ LIZL o T, ZOANHA~DOIEITARD |
Z DHFEHIZRREDFEIIRZ b2 b3 & b D,

R TIE T2, [EREMmod, QOLEZSET L&) Lan 'V IBROKKY 7 D& 25 H
5. BT, BREICEBRBEORIER O LB N OIO b b R& L& Tng 779, F722bb,
CHD TII#IH ORI R DMk 7 7RO BN D Z L2725, RIRD X S ICERFITELZEZTVDLO
T, BT T HREFBEOEDOZRDI-OD—HKEBZEZ HOIIMENTHY , HEELIVZDOALLLAED
NDENTSHET 258 TH D,

BRDERNT XA LTI, BEOLDIZH VIR EROBEEMENIE LT\ 5, ko EBM 22 T, NBM
(narrative based medicine) NEH ZiL, BE - FIEORLZERORHTHD 5BV | ~DOXIL0RD Hi
Tn5, ZONNMIHEEF-T ME) ZEBETHY ., TORLEEFN O DHEE Y OBFRITITIEAEFED
WD THRTHSD, T LT, ZOMETROEEZML, ZHbOMOEEB L EEZEL THAETH LT
72K, BOFEY A& RERT L THD, ZOEDOHME LT, ATET7 oA VO (ZHI- R
Froala=r—a UV ERBMETHD (7,
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FFE TR 7 EEROFME TIER0R, REZOBEFRBELHE L TERBREIRY KD & ik LA
FADFVIRNCLEFEL" SN, M7 7 & LTI TWeDTIERWA, LEbId, S A LR
SN ERON, REDEZRIZOHRy &L LTHHE~OHER -T2 LOFELZEEIANLLEL O Z
WD, FEAEFIT, LMY | £EX DL Z2FEFM - HMTHY . ENEMOENDOET L TESHELTT
<) BED 145 AXT0DmaeRUNICAZLZZ/D] X2 oniuE, ZHBEMT T Tl s 90,

Z DI OMFRITIEZZ L KBHEHONE b2 (ZHIGLA D & 5 E8HIFE TOBLEIIRIT L, 1272, 3EIZW
EEOKE, LOUWDE LTRIHEINDOFEA DFEVITIGZ D XEFH LVER AT XA L (=NBM) ZisE 21
X, HEO 48 FEDOHHERBR DN TEL OFEY ZMWTE L ETORIIT, HERICE > TELDOBEITRD
TEERBIFFLIZW,

SCHk

1) PR e RMEDIRERS ISR DA, A AVNREER 3 A HERE 2014:30:249

2) iR BRASERME DR &S, AARRASE R DR 2 MRS 2015;4:14

3) SPEFEALML  SERVELERE WO EE L L HIZAEZT DN A RORRIZET 2090~ FEEIICL D
[FE LA Db ) NTEREHTT. ARBWE#FREE 2009:3:9

4) FIME T : A DO UBPFRRL O S. FiEE 2011 45

5) Yx v vU v T (RFIHER) : 3E). &9 45EF 1978 4

6) vaTA Fvr (AHEHMTR) ISP <H—Z L THREND LD, Bl &5 1980 4

7) LA (EHPITFER) BT T DA 2= —va v Bl 2013 4

8) Himelstein BP et al: Pediatric Palliative Care. N Engl J Med 2004;350:1752

9) Cancer Control: Knowledge into Action. WHO Guide for Effective Programmes - Palliative Care. 2007
10) A 77y (MEEMR) : FFiHEaIa=r—va . HIHE 1986 4
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20. LT a—0DOFREZH
B X Rk ERRE faEkRas/NEERD

X C®IZ

NS R DR A (adult congenital heart disease, ACHD) O HZIX9 CITIEEM A/ NE I HiFT &
NTWLHO, WEFIZT LB I 2bnTWnaenh o, ILICRFIROLDRERH D, £z, £D
NEIZBW TS HICIRBEIC KRB Z A T2 HMZR S 00D | DIBO SEARIREE N EF L E R b0 FE T
EHETHD, SHIT, PMERBEICXK VAl L TROBBIEN B Z 20N THND DR, RAIZZR-> THID T
CHD DfFFEMZ SN b D L TOREL I EIETHDH, Lo >T, —HICACHD & E->Thikx
BRGENH Y ZTOHERIL ML TH 5, [F UHEBTH TN 2521 T T2 ODEAE - M4TH)
BIIRBERoTWnWHZ b Zx b D, ZDTOfE A DBEE S MO TOIEMZFHINLETH S,

T a— AL D X 9 72 ACHD OBRICK W TERERZE &2 BT,

Lol MR D0 a— A L IXR R D 8RR b2 2 T D, L <IC, Fligo—a—7Ti
RILEDALERFIFIC L > TANVED > T2 | T LWBREAMEREN DR E LT, h—T v — /LD
ANTERWGER DD, £lo, MR E R FERITHFKINZ N 2D, #iH LIEWEE 283G 5 n 2
EbEZabD,

%%@M%ﬁﬁhfkﬂﬁ@w%zﬁfké X3 ZWEIZ DWW TR T 2, e RO OZWNIL
FTRBWIEZ AV TITA R LOEAERZ Y | O BT R A “REODHRELRET D,
XA DIROHE K ESR 205, D, KILE O 3 DOXFIZHT TENTNONEZZE L, fi
D E—IDE, ®§~ﬁm%®%%%%m%hﬁﬁ:%ELT@<E%T&60:@ié&%iﬁf&
MO FAREGL 22 W L, BEx DT ZIATF L <RI 2 288 T& | ZOOIi3B#mEy OEE
FHY (FRESIFH) FMAZ LT a—THREL, SHMRERLZELERT 22 L0 binE 5,

(1) Step 1. [LEAL

ST FRERDTA L T D LEEZARET D, LR o TENEN O RRWrm 2 L, 05
(ZHfE T 2 T REEIRDHER O L MNAFAET AU, DBEAITE (situs solitus) &720  WIZAEMIZH
AUTHNL (situs inversus) & 725, Z O, FFiRZ FRERIRE AR LW I DI LR b,
FTo. REBRLBEB—D LNRWGER T REIRDFE L7220 A ITIEIAREN. (situsambiguous) &4
280D, TOLI LT CBar) B SR EEZBRTILENRD D,
(2) Step 2. /AT

DE ORI TR 5, LEMOBRNLLIRE Ef2S BT, Z0ENALEDLEMNALE T
D=L | WA DENALEOHPNALESTIUL L-v—7 L5, = a— A Ti0E O
Wit 2 T, BEFRO LNV TZODLEOLLGRGRE LD, Z0 L AT OAEIC X - TEFEEICIT
DIL—FTh-o>THHEHE ETIEHENE L-A—TDOX BB ENDZEnHDH20, MmZT2 /5
DT  FHITHMFRBEDRITH L TED LI RAKIZR > TWLDNEIEET DUEND L, FFiT,

ETFRRIZH 2 DEOGAITIT A 1B O FRIRWI T FE U 7RSO 2 o il 23 ) S
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% 7 EERITE A BAER O R 2N N #E T & % A3 720 TRl e A 12l A TRAIT L T D & 912
T OZENDH D,

Fro, BLETEEGICHDRBHIZES, b L UTATHICH 2IRBIEVASE (FHEEE) 23R8 T &l
DEOLELABIRITIHE L 5 223 2 bR HH TE RWEAITITOEOLELARFROZ Brid AmrEE L 72
Do To& 2E, FOLENEEMHE 2R VRSN B OEOGARNAHET UL D-Vv—T &%,

(3) Step 3. KiLEN(L

KILE ORI 2 -V TR 5, — 2O RIME O BIRICITALBIR & AR D — > DO BR A AL
BoETRET 2, T72bb, KEIRFAMHENRS LV A ICHIUEDORRE 253, S HIZZOBF
IIREARFE D IEAR & 0 %2 512< 256, ZOO¥HRNELAIZWIT 556, £ - KRENRFF S EIR
RV ATHIAET DG T b D, EEBURNYOGEIZ b RIEORT%BRAFET 5,
TODOKIMEDOREITERAS Th 5N RRIBNIZRENRZS (7—F) 2k L. MBIk R
LRI BHMEL, 52 LR, 72720, REREIRE 2 HAF L. EMERD 5 T RERIC D7
MDD CICIIEEEET D,
(4) Step 4, L FE—LERR

DU T A VTR D, AINCAFEA(E L2 DE s Ao D EICBIfR L, A0 FEEFRAE L < Ao
DEIZHAL TS Z E2BIET 5, AMbFAKETH L, LE—LEBGRORE E LT, BERRE
(criss—crossing) . —(FEEFRFFEMA (straddling) . WHEEFRFEMA (double inlet) . —fHIFE=
FrPAEH (atresia) DILDDELENPMEET D,
(5) Step 5. /LrEE— K BEF%

DU 22T T 70> & Bk - 2 BEANCAE T CTOL=E & RIME DO N Y 2R3 5 & & bz DEO W X
D mEESR & A R OB OBMEMERE A O WA 75,
—ODDLENL—DODOKIME & S IO KME D 50920 AL LTV AGE Tl k&S (/)
BRIGELZW T2 DB ThH D, Flo, HENGEBT 2MEIIMELZED 2B 2Wd, £
D H I & RS OMIIIHAMENR S 2380, HREREN T~ a2 —TROBND,

LI EDOFIETODIEO AL ZBW LT 9 2T, DWW TKIBILOFEHR, FH ROFEHAEE, BEHRO
TEHESCHERE R IOV TR 21T 9,

2. LEEEOFEH]

KA WiEiciB W, FHERAREER X0 d 5 & AR LEBORERFHIZH > T EAHTH
Do LonL, THBIFFEAITH Y | DA DS (— Ml DARTE R — I OAERRIEL D% | HEfRERE~ L =7
REVCKVESETERNI ELH D,

O AEELEEONE

AT B CITA AT . EEPRAFINET 5, ETFEBRTIIEENLED RICAET HZ L1
TRV

@ nN—7n—)

DEDONL—T L KME DN —TF 13T 5 Z LR,

7



@ IE%s (SDN  heart) DIANCREINROATEINR L 0 #2057 1AE T 5 2 L3720,
4k & L CHolms heart CILIEH O KM BFRIZ 2 > T\ 5,

@ =D SITMEE R 2R TIC R AE DS EET S,

mETHD,

3. upstream analysis

X WHENTEREZ M O A TH 5 Z LITERGRDO RV TH 505, ACHD TIEEZERDOHIKIARE <. NE
Frl S Xgiat 2729 ZENREETHY . IRONTWE CTREIZE S 2 2[R0 L3bh 5,
ZOEDRGEAIIE, ETREBAREMHE L, KEARAEEZ 5, RO TRENR~EEH S 5 0N EE
THLINEETHLD, HDLWEMLETH L0 E R D,

EHZ, ZORLBIIWBT 2 EEREZHMT 5, O X I, KBRS MEE S HOIED X 5 ICHERE
LSRR AT 5 2 LI R ERACHDOERERB I ATRE/R 2 & b B D,
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21. D a—DOEREZE
AN E S (AEE KT fERasNES)

QL= a—XRENLELNDEHR
1. FERE D FFAh
SR GOPERE - 8, BEIR, MAERR) . DN T R DRI DOTEREIER,
I (BERE) . LY
2. HEREDFEAM
O - IUMERE. $E9RAE.  BEIE®) ( asynergy, dyssynchrony)
I Wi, PRZE, EESE
3. MATEIRERAE DHEE
FRE., A=E, MEARE. MENREALE (PAWP), ZREE, ERILHRAHIE (LVEDP)
—lEaHE (SV)
¥IVC, TRPG, PRPG, TMF 72 & % Blifii,

@ACHD ZRIZBIT B a—[XREDCEE
O RZWTHRABICE - TIER -BEREZRIB L. Z¥Eo75 (BREBZHE.
- ZHLER: CHD 706, BER CRABNCE D REZIZ D,
D58 PRR KARSE (ASD) | LEE H R HRSE (VSD) . BIRE BAAF (PDA) | Ebstein aff%, EIERMAEHENL (cTGA) |
B WEE &
@ CHD DBWIR-SWTEYD | KMEME S L IHEEINTE DIEH]
—IRIBOFHM & T ARA - FOKER (BERERWT. MATENREIEIEOHERE).
KT Ia—DRA k!
- CHD D BTl BB HIFROE W + I FRE O A I & FE + AL TIEfish TR v | FHEN
B,
>R COFM 2T TIEA 4T, BRFZE(LAIE 5 Z & N EE,
- JERD B DG EITRE A FFE L, MADATRENE I, EFZ2OREV A7 2 TR 5,
cHERTH o TH, MEICL > TTPREENIE ) DIREET ~DON ADLEMEZ AT 5,
¥l o — [ DR & i J5
CHD JiEf] T HE L2247 DEERES® volume, PR OE AN, EZ Db DOZIEMIZFHET 5 Z L IT# LV,
-F T, HEDOIHRHAICHAITTE 20T a2 —MRAE TREAZRE L, EEOPRBOMEEIZIL 0N MRT R0
g 7 —7 WA~ e

@ACHD ZEICBIT 5 7 7 u—EGE (TOF) D EEM:
s TRUCEICEO R AN E SRR 2 TV b,

- WBRHEIZIZH £ 0 BIgZ03 720,
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- R FENC A OHESEIZZ2 0 . ICR RIS HIELT 2ER S H D,

FOARE, WOARE, REAR IR RIR) . BGOSR R &

s AR ARLE N OTNTH D Z END D,

SHHR S A I T TONANKET, WBEPRHT X ERHEER CHD TH D,

@T0F LDNEBENTEDERRA -k

O© MERF T (PR)
HIERE, AOIER. A OHERE. TR S OFOA M & EAEE, ITBIIRIER O B,
FEDHERECMATENRE~ D flisfLE (PH) oA M

ALTFLEDEE
RAP 1

Ryﬂ‘i‘?c

DEmmE R~

P LVSHERE | RVAAEE
/.- /-/,, p / \‘\\
T/ /4— LVEDPJ;;» \\‘\\\\ Rviﬁ% B?%

ELFEDEE > ELAH

@ @k v b (VSD)
Ty v hE, MiEiE (PH) OfF 8L EIEE, AL REOf K
@ FRAEA R, B ReAE
@ KEMRSFHGE (AR) . KEMIRIEK
© folHRE - IUHERE, PRIREE. SRR OF

@PR O EJE EE
c T — KT T EIOLA RTZIZ K DM
Wity 7 h v E . HEREE RO NO AL EMBIAR KM BRICED 256, ThEh
mild/moderate/severe & H|¥rd 5,
- HJE PR 27" 9 5 T
(D LPA, RPA ® Diastolic flow reversal ODFF{E
@ Jet width ratio (PR @ jet g, RVOT £8) 0.7 . 50~65%
® Jet width >0.98cm
@ PHT100ms i
® interval ratio (PR FreRFfHILL @ (RILRMIRFII X2 PR FrigERF#IOEL) 0. 77 A

OPVR (FENIRFEHL) DX A I T (B5)
Repaired TOF or similar physiology with moderate or severe pulmonary regurgitation (regurgitation

fraction >25% measured by CMR) and two or more of the following criteria:
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1. RV end-diastolic volume index >160 mL/m2 (Z score >5)
RV end-systolic volume index >70 mL/m2

LV end-diastolic volume index <65 mL/m2

RV ejection fraction <45%

RVOT aneurysm

S

Clinical criteria: exercise intolerance, symptoms and signs of heart failure, cardiac medications,
syncope, sustained ventricular tachycardia.
% Indications and timing of pulmonary valve replacement after tetralogy of Fallot repair. Semin Thorac

Cardiovasc Surg Pediatr Card Surg Annu. 2006:11-22. £V 5[H

BT EDL LRPFTLNIT Y,

- RPED L BREINORESEA D,
s METHIVTIENR - HEE S B LRI ALETH D,
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22. WRANFERODRBIS T D2 AEIEOENTT (LEPESNRMEREEARICE L <)
T R GRRALFERKRTE fEERG/DNER)

v R LoIiz

S RIS 2 FUREARAR L LI O R WS M VER IR D 2 12 K5I

1) DEMEEIREAER (DEAN~ 2 v Y = b U—IART, EAIE) AF)
SPEEIER BRAIE) T IEIC DN T
EMBE . L—bhary br—n2) Xaar ha—L2 b5 5 HiET
DFENIAED T (B )

2) DEMEBIRNE R
DESFNIBIEIAREAR /2D TERY DA Ta Yy ba—/L325 2 & TEAR 5
77—y a <M AABMRMEIE (ICD) OfFHEZBE LRV &N

v MESEBIRE LD e
B R Tl b BB 5 R,
PACES/HRS Expert Consensus Statement on the Recognition and Management of Arrhythmias in Adult Congenital Heart

Disease  (Heart Rhythm 2014;11:¢102—e165) [1]

L LESEE (LEEE - LEME) (AT - AF) 220\ T

I 1 LDEEROSEIRR

1. DC v a v 7 =8KRME (BE1») (DERFEH), A== RI7ATR= 7 (X=X —DHAF) . BT
REENRI K 2 FEHL 0 Bl B

2. FAEME BRSO LDESERHOER OO0 T T ) v AP (BE)W) ., Ca 7 u v —§kEE S (Focal AT 72
LEIET 2FE &2 MER TIZHEER)

3. 48 WFMLL LFFle 25 AT « AF (XMARFERIE Y 27 @ E D

BRI S L < ITEBZAWBHBRT O LR R 7 U —=0 V&2 & (WAL TN TH2Y)
PUBEE OO (#3k)

v BRMEE T HICIIEEELR S g v EBELRBNTLE Hn?
% %) CHD CTixXER Y a v 7 2B LET,
W) T OB DD 220, o, PUANEIREEIC X D EAREIRMEA G S D . EEEIICA 2R3 & 5 LR
MBS DRIRE BAL SE 2R EOBBn G, BRY a v 7 Z81d 5, AT/AF 249 % Ibutilide : 17> 5 2mg 10
UL BT CoEAIERTRE Ok 1),
Zofor 7 A1, UL (7 IAF e, dofetilide Zte) (XA MEH O AAF BRMEEHTidT — 2 23720,

v MENRZE THRAERBER ERFTRWAT - AFIEZE D LIeb Xunan?

EA) PBEEOFEIC)»1D O FRANIZERME) (DCva v ) 2t b,
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HOEMUHT—T 7 U o EERRITIL, ~NU AR — T A%, ~N) UREBETAPIT Ay hr— LD
L2fFlcary hu—n+U—77 U Bt (BRiENt: 4 UL E) OEMENERE T A 7 A > JSC 2013 FFET
W [2]% &0

1.2 AT/AF OE#IEHE
v LV—harvio—il) EYXrariu—iL2) EH5LREET AN
B z) PHEEL EOBMEREREDERTIE, VX ay hr— L& BT,
HLLEERC systemic right ventricle TIX AV synchrony 233 % J5 23 DMEHEIZ L\,
B L, M CHD O2MEHUHRRE LToOL—Fhar he—ds 7 Z 1a
1) L—bharbr—AZ2NT
vV L—hoarba—LOERE
HLLEER systemic right ventricle TiX, {RED R AT/AF |2 X 2 ZERIENHE,
FERIZEZIH LLDREL— h 2 T 5 2 & O, ERARE, EROEELZE<
FFIZ Moderate—complex CHD IZ351F 2 @MEMIMIHIAK E LTHOL— b3y hr—/bid7 T R 2a
v  L—harhe—1oBELNMET?
T E VAV, ZEFF 100bpm < B (JSC 72 & 110 bpm Kfifi, °%° HR EH H#FA), HR & FIF+& 74
<Th Ly,
CHD D72\ T, OHR 80bpm EH#)EF 110bpm &, @) HR80 LA [ & Hlg L 72 3 RIZ AT e o T2,
BT, Z2EEE 100bpm < BN ERREDICHEL TWDLHA RT7A4 b dH D,
v o EHIMEFoTCL—har bhr—Lt 50?2
BHEWrEE Y, L < 1X Ca fiHid# (verapamil <<diltiazem)
T H BIEWTEE AN (AARTIXAME O T v o o — VR Z2 5 (CUk2))
XX Y AR 1 TIEHERE S TTW AR GEERE BT HERH D)
(fHL. JSC2013 HA R A v (SCHk2) TIEY ¥ U AEHOBIREITFEA, )
BHERTERIL, OB switch 2 D VT 240l %,
Preexcitation (T /V# %) Ddb D AF (ZIX Ca T, ¥ T 32kE
2) VXhaybu—v
Table.1 RFRIR7u—F ¥ — 23R
v' Table 1 DFAMY KA > M ?
1) CHD O#HERE & D EK, DAERERE O A I
2) BHLAETEOOHEREREES OB~ I A5 1 o DHELE
v RRMELEER (CHD) DBEMEELSFICOVTHITIEIN,
Simple CHD: BHREBATE. MEIARMAZ, LB HREAE, O=EHRRERE
Moderate : KERHEZS, MFIREREFIE, BERRXE, KBIRIZE, =725 1
. 77 m—UEE, —RAKEOLE PR KE
Severe: FREREIE, MEIIREASH, MoK ASLAE, eRRKMEEEN (D-TGA) .,

EEXRDEIRN (L-TGA) . ZU0MEER, ZOft (heterotaxy, HulME)
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v

PUANEEREE 2 4 5 FifIC
TAARRSERRE, P8 EE . KRR DEORRERS, BET 16K, ROk, GHELZE L T
AEIREER LS (75 21)
Simple-moderate CHD D5&
a) DIERRS. DHEBETZRD RN E &
BB DRED L UBDIRBODOZRWAND AF - AFLIRIRET A R7 A Y Z2@E L TH L, =% —@ERE LTI
HEOMEH, V& a— Lo
TIAZ L THE TERELTY =T
b) DIERR, DEEREIR T 2R 5 & &
TIALmr FER
H L< i Dofetilide (HAAKIKFE : T11 FERE, IKr 70 v 71—, BHEREIR T CTI3ER)
Complex CHD D454
a) 1K - BB OEOMBEARA R LD/ L X
TIAFrr (BN, Dofetilide (HARAFE), Sotalol
b) & - TR DEOHEER R EZRBD L & &
TIAFmr (FEER) . Dofetilide (HARKGR)

H KTl dofetilide fEH CE 72V O TR T I 4 ¥ 0 U NE BRI 5,
TIAFaUMEHTERNEXITHO Y Za—)L, XY DB IRKIC D

1.3

7, THEERS Y # 2 —/L%& CHD TIFHERE L2\ h 2

TEAREENRED R SN DD

TIFHZaAMERICHTZ o TOEES

iR, ATEERERE S . HLRIRE R, QT HfEI>460ms I3 >500ms (L SR E R AEF]) 0> A7 M
A OHE & DB 7223, BRI T A4 K 1 B RIERRR R EAE (AIT) |13

AIT fER - & LT, &tk 7/ —E, FONTAN flifg, & (BMI <2 1)
AARNTIHEAET I 44 U RETH AIT % 10%2L FIZAE L Th 5,

kR ERRE

CHD BEIZ 31T 2 IS ZEARSERIEME 1Tl 2~ v F LIZIERBEICEE L 10-100 f55 ) & HEE
7ue—F¥—h2%25R
RA Vb RHENZ T D008 9 h, BHAORKeRR] 48 BRI EXE 5 A, CHD OBEHEE X

v

DEME) (AF) EDEN~Zv )y U —MsEE (TART) Tidmfel 2738725 2
AF & IART b [AZEofife) 27 &% %
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v REMICEREY 2 0T WS
a) AF - IART Fifse’ 48 B[R A 0 & &
Simple CHD=  BRAME)
Moderate/complex CHD= MATENEZ E L CUWALIXBRMIEIFT 72 < & © 3 WM LL EodudeEEE, Z2ike LT
A IE = o — TN AR % O BRAIE)
3R CTRFIUT T EAUTRAE = 2 — a8 U CRRME) (HHukEEIX L7z 3 k)
MATENREARLE R D~ ANTDC v a v
b) AF/IART CHifseHif 48 KLl b L <ITARBID & &
PrfEh 72 < & b 3B EOFREERE (V—7 7 U U CITHMERFICE L Tovb 3 ) . ik L L TRENE
T o — T O AR
(77 21) W BRMENE D7 < &b 4 R O HUEEFE kR A2 #ERE (JSC T A 1)
PT—INR 2-3 % HAZE (70 Ai)

v B OHEE RS
Rk, FIEMED AIRT « AF (ZI3 R O PR R E
a) Simple CHD O#4&
ANLHRSRBIEN S D HE ; V—7 7V v
b) Moderate/complex CHD
Frett, 5o AIRT - AF O848 : V—7 7 U v EHERS
¢) Simple CHD TA HFCFREHE 2V A
nonCHD OEHICHEL 5 CHA2DS2-VASc A= 7 (Fig.2 2#)
04 ¢ PR
1A RS T AR~

25 E U—7 5 1 NOAC

v CHDIZV—77 1V Tlii72< NOAC 2> H 2720 73D 2
CHD (Zx}7 % NOAC OFNMECH EFRICET 285N E120 700,
Complex CHD (4#/C Fontan fii1%) TIZBEID LV, kT — 2 N A2 ITHEH Y 2 5,

BE IR

[1] Khairy P, Van Hare GF, Balaji S, Berul CI, Cecchin F, Cohen MI, et al. PACES/HRS Expert Consensus
Statement on the Recognition and Management of Arrhythmias in Adult Congenital Heart Disease: developed
in partnership between the Pediatric and Congenital Electrophysiology Society (PACES) and the Heart Rhythm
Society (HRS). Endorsed by the governing bodies of PACES, HRS, the American College of Cardiology (ACC),
the American Heart Association (AHA), the European Heart Rhythm Association (EHRA), the Canadian Heart
Rhythm Society (CHRS), and the International Society for Adult Congenital Heart Disease (ISACHD). Heart

Rhythm. 2014;11:e102-65.
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(2] DEHIBIEIEN A KT 4 > JSC 2013 4EUETHR

www. jeirc. or. jp/guideline/pdf/JCS2013_inoue_h.pdf (2016 4= 5 H 23 HFFR)

Table 1. CHD DHEMEELIEERABHE, US> AAREAIR  CUik 1 L Y

Adrial Archythmis Wentricular Dither Pacing Newds
Arrhythmis
Fruvalimes
fin CHI¥ AT AF iher SN AV Dryssynchromy,
Com pleainy Type «f CHI population) hlack heart fallure
ol CHDY

Patent ductus erteriosus e
Skmphe Pulmonesy sheneais b-3%
Venirscular sepial defect 30.12%

Sezundum stral sepal defec B
Acrlic coarclation =T

Anomalous palmonery venous rebum 0.5-2.5%
Atrioveniricular sepial delect 1-5%
Maderat: Aartio sienosis L5%

Ebsiein pnomaly 0.5-1.5%

Tetralogy of Falla B-10%%
Primum atrial soptal dafect 1%

Trescus arleriodus 1.5-2%

Pulmenary atresia 2-1.5%

Double setles nght venirizhe 1.5:-2%
Bevere Di-transpasitien of the greal aaeres BT
L-tressgosition of the gress aneries 1-1%
Hypeplistic 16l heart ayndrome 3-4%
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Rhythm control in adults with CHD and IART or atrial fibrillation
i

* Identify and treat precipitating factors
* Consider catheter ablation
|

| } |
Simple CHD Moderate CHD Complex CHD

l
* Systemic ventricular hypertrophy or Systemic or subpulmonary
* Systemic or subpulmonary ventricular dysfunction? ventricular dysfunction?
{ [ } 4 ! l
No Yes No Yes
* Flecainide” g 1 = l
* Propafenone” g Qgrflot(:;;o:n 2 * Amiodarone*
« Sotalol® clies « Dofetilide?
+ Sotalol

* Amicdarone'
* Dofetilide?



http://www.jcirc.or.jp/guideline/pdf/JCS2013_inoue_h.pdf

Figure. 2 CHD ®.LEMEFEIRMEAEIRICKT AT CUEk 1 L 0 k)

Thromboprophylaxis in adults with CHD and IART or atrial fibrillation
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0 1 22

* No thromboprophylaxis  * VKA
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PIXIETOF “Basic Recipe” (~ 30 mins)

*  3axic muliclios ctack: Trancverce, cagittal, ooronal

— Use Half Fouster single shot TSE or single shot S8FF
- plcts then:

PAwsloclty
* Ao to add 1o PA for PRF above for QpoQ's shunt calcutation
* Branch PA welocly mapping

anglogrphy
* MAPCAs / planning Intervention (eg ranscatheter PV implantaion|

How to obtain a good RVOT view

“You may now wish 1o append your first RVOT view and realign the plane locating
on this second cross cut RVOT ID improve: alignment further:
These two views provide & minimum data set for afignment of velocity soguésitons
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How to obtain a good RPA cine
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How to obtain a bifurcation PA cine
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THE ROLE OF THE GLYCOCALYX IN TRANSVASCULAR FLUID EXCHANGE

REICBTHERENATUR

decreased decreased Decreased decreased
Heart failure decreased increased increased decreased
Liver cirrhosis  decreased increased increased Normal to
increased

KENaFFEEATBHTS

T TIZFHREANRCEEFRAZHTIDIEE.
NaZB k(T &H S ENaMED . FRIZELLED
{ENaENEFRBHIHEHNHY

RERBELRZBEE. 12T TERPNaDE=SZ—
MNEE

FOHRICE>T MEDBEBLELITHT S
BEAZEDHS

95

THE REVISED MODEL OF THE STARLING PRINCIPLE
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Osmotic regulation of ADH release and thirst
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v increases urinary volume
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1. DiBardino DJ, McElhinney DB, Kaza AK, Mayer JE, Jr. Analysis of the us food and drug
administration manufacturer and user facility device experience database for adverse events
involving amplatzer septal occluder devices and comparison with the society of thoracic
surgery congenital cardiac surgery database. o/ Thorac Cardiovasc Surg. 2009;137:1334-1341

2. Amin Z, Hijazi ZM, Bass JL, Cheatham JP, Hellenbrand WE, Kleinman CS. Erosion of
amplatzer septal occluder device after closure of secundum atrial septal defects: Review of
registry of complications and recommendations to minimize future risk. Catheter Cardiovasc
Interv. 2004;63:496-502

3. Amin Z. Echocardiographic predictors of cardiac erosion after amplatzer septal occluder

placement. Catheter Cardiovasc Interv. 2014;83:84-92
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[y p—— n BossatanTherapy in Pationts With Eisunmanger Syndromo(ES]  ¢an ba improved in ES with oral s1denafl tharapy
g0 a1 ABD socero, yoars a : (BREATHE-5}
Dlatsila of macieal tharamy, Kpecific madicatinn {sass)
ERA [mpidy| Has
115
OIS imgioa
el prosiarmicks ugioyi

Intramrous prosnoids [ngekg )

-

b Recommeandations

Boveraan it ressmmended m WHO-FC Il g with Bssmwengers
Figure 2. Change ¥t pogdrome.
[ e Bt
Othver Bt PDE- 5 and preuoincids should be conaidered in pems
with Enenmenger 1 syndreme

E
]
|
!
i
i

Plaal

Kijima ot al, Circ) 2006; Bo: 227134,
ELW. Ty ot s, Int JC 2001 145; 372375

ALbhaWER : EERERES BA L 573 O ER: 2 EH R GRER) W=

Masked LV Restriction in elderly patients with ASD
Eticlogy
of HF

TABLE 1. of Paserts WIE [T 5
Wihoul MHonsespondars] and Incrasse of Lefl Akl Frossrss (years)
Afiar Bakioon Geoluszn of an Alrisl Saptsl Datact

Trommete

HOM
UMWY

unknowm
oMl

Ewsrtat al, Cath & Cardio Int 2001 52; 377-280
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B C 540 LVER : 6oy Male

EFELFEE - ADHF, HCM, paroxysmal AF

+ Milrinone

ET)

EL

BALahily

Device closure

AS0 device : 2Bmm

B L & iz LER DA RREE
AF management - Pulmonary Vein Isolation

P for the Treatment of Drug-Refractory Atrial Fibrilletion in ACHD

7

Ejection Fraction (%)

@ L -r- e PREFWA  POST-IPVA POST-2PFwI
e E G O5T-a

Figusn 3. Kagle-Meas suiwll cuvis br corbioed
Buren B W DAY o SR T U S
bty A1sial ABRNOR. WEHD! nwnsa gyl SR0sl Nesn

Camase, G, Congeril heerl Sease PhilipF at al. Conganit Heart Dis. 2012;7:302-309

103

4229 dayIT

B L & his OSEH DA SR  pre conditioning therapy

Left ventricular Conditioningin the Elderky Pationt to Provesrt:
Congastive Heart Fadurs After 450

Anti-congestive conditioning therapy

= dopamine (3-5 pgfko/min)

= milrinone (o5 pg/fkgfmin)

= imtravenous furosernide (1-2mgflagiday)

5. Schubert at al, Cardiovasc intary 200565933707

FLEDH

» ASDRE TlioWRE ICMEEE, MEFRETERSEET S,

« PHEESIIZ 3T & BPAMAUEE Y, Treat & RepairiI= & & XB\A
FHoTREENEE->TIVD.
HinE L EESEREOAMHNE (. MEEBNARTWpre
conditioning therapy ¥ AF management IR £ =T A 4 Lhiw,

c ENEHMOSSRFHATHY. RECEAERRSBELEZLD,




27. B EIE 2 £ 9 ASD D EASHIZ DUV TC
mE (BERZ AT NEED

JifEhRVE i S (PAH) Z £ 9 ASDJERICEH VT, ASD Z BT & M a0, HEEOKE L
METH 5,

FIWHC H7- 0 . 1T UDITHRYENRT 9~ & Z 1%, PAH Ok, 4725 PAH 78 ASD 24 % IEA%E#E
&2 2RI DD, B DT ASD OIFFEDEIA TRV (idiopathic) @b D TH 57 (IPAH+
ASD). OHERITEH D, ARIFWIE LIV DOTH D0, ZOHBNIA S TlEe <. WTHORE D EE LIZ<
WZ EBEN D, MBI FE LT,

ERRAR (e ARG & Ul oA, ODASMEO A/ L) ASD O 1 X% 025, PAH 23 ASD 12
£ 5 272 b O &I L7 AE, s MR IERTS TH D0y, SVERZ D L IATERENR T 1
YAV —{L LTV D, OHEICETZ LIZR D, TA B ALYy —{b LTS HEITIEL, ASD ORSHIT
RN TH D, MBI /[N S 5556 ASD ZPAHT 52 LI A Y v R 3B 5 AIREMEN & 5 23,
B2 TR EVIETEIZAY v MBI BIZ AT 2 LN TE 5, P EIIFEL R, BT —T L
AR K 2 MATENREFE RS, MG M IR, AR & 2 i o BRI e E a2 s b Tl B
RN Z F LT ONEFETH D,

it v LA R VRS A D 2 LS TR BB TIL, ASD ZPBASH L= O BICIRFREE #5925 Z &I
FV . R THOSBEPIIFFCE D, I 51T, Ml EmHAE 2 SEd 2 BRI T, ASD PASHO I i) i e 5 52
HIVEHEEE 2 IV A 7treat and repair strategy”3ikx HAL TV 5, T2 IRFRERIE OB L 0 . 2 ik PAH
05 ASD OPHSGEIGAIAN D Z L BHIFRF SN D, — T, REMOEIK TH D L0 I iko b & ICHE e
SRR D B D,

IPAH+ASD & |l L7235G121%. ASD OPHIZ LV EEIZE X 2 X&E T, 2N ETORFTIL. ASD DM
HEIT-> IR B RV, EWnbiuTE 7z, IPAH 21T L 725G OIS EE LT, LA b0 5 RABRTT
DEBINTNDZENLHDND L IIZASD ODIFEITT LAEMTRICBWTAHN TH L L bbb
THD, LR AFEILTWTH, BEDO IPAH IZ LY ASD #5034 5 4584 % £ T T\ 540 QOL
MENWEFEZ, £ 2T, AN L5 TPAH OIREREGED 2e e L7z BT, #ANZ L5 PAH ©
BRBBH LIZGAICR O 528, ASD % (#55y) PASHT 2 Z LITRAEMNZR A Y v "B D 61% AINT 55 %
THZE LY EDbILD,

FEETIX, EFIZRR LN, HEALERE LTV EZZTND
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28. PFO & &y FfhZE4e

AL R rIERRY fAEA IR
- = =
. L AREFRUEMEROME
IAARFEELFEEER
2. Clinical trial&ERIED KR
ENEFEHAE WREARE
Bl 3. ERORAHEFR
_ 016 FAZKMEOKECSS —2016/6/26 ) v Nt - ),
— =7
“ N/ / A = /
— =7 —
= TEEFT R . = Contrast-enhanced TEE <
EEo0%
HEWos%
Volalvo F
& () & (Y Y
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= HREREELNAA

- Stroke £00.000/year in USA

= 10-40% of stroke are presumed to be cryptogenic
Of those, 50% of patients have a PFO
(Awopsy studies showed 15-15% of cases had PFO)

» The ASD patents with paradoxical embolism tend to be younger and had
smaller defects than ASD patents without

Awer er al, Cocheser & Cardiovas Iners 2009

» Developed Eustatian valve can be a risk factor for paradoxical embolism.
Rigasellt et al Am S Med Scien, 2008

+ Amial septal aneurysm is a nsk factor for paradoxical embolism. **
Aas eral. NEJM, 206] g

- * = PC Triail
- BERCME), ABEEDM. HHY, TSUL. F-AFSYT).

- JAM-2000%F2 248 ~2009F28 198
BRI R4 5

- HRa4Pl ol B
TEETPFOEHEEBL T cryprogenic stroke

ENEABY 204 Amplatzer PFO Occluder
AL 2100

- [REREI7 P (3.4%), MHMER 11 P (52%)
(HR 0.63, 95%C] 0.24-1.62, p=0.34)

Anpiazier PO occhder

- ARER e
ENSABE7 90 (34.8%)
TR 62H (29.5%) -
n&tad;rcwwng@:umn;mmnx j
R

-

RESPECT study

- EEE(018R), 2B ORE, ).

- BENM-2003Fs A 238 ~20114F 12288
BRI 265,

- HeBs

980 18~ 60l

REFEAD & Mtk 2 2 Creel= £ U A LML
- PRREY: 499fM. Amplatzer PFO Occluder
- EHREN M. RBIMS, JSBGOEHRE

BRAE IS 2%, MWL 17.2%,

N 4 =l

Amplaztar PFO scdudar

=
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] & N—"
\/ <
Clinical Trial &RE DK R

~
]
v o/ o )
R
J @ ~ CLOSURE I study
-
~ - FER(ER), 2hECKE. HHY).
- #2003 6A238 ~20085 108248
BTN (X240 H -
.- N STAR Flox

09 18~s0M
B E I, TS LYRPAREL I

-« intonsi oat populationl =5 1 &~ RIFRAFRIRBEE
(Kaplan-Moier estimate) IXEEABY5.5%, M¥MiLBle %A%

- FHERTEORSOHE TS 2%, RofiEo%k%sR4E (p<0.001),
OREGLMMNE S 7% CROMEHN7%ISHLE Moz (p<0.001),

Forlon AJ, ct of.; CLOSURE | nvestigators. N Engl J Med 2012; 365: 991-9

‘J\J I S )
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/ — e
= 094
o8 3
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P | 13-4
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O § 064 ]
3 ™ | oof
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/S~ /-
= =
RESPECT F#f =S =S
- TRE:REERHRT, MMM v ROREM MNiFER
At
(HR 0.49. 959%C1 0.22-1.11, p=0.08) Extended Follow-up Results
- por-protocol M (944N) : ENEAERS /471 0 vs. PR EBN 1 4/47300 :
(HR 0.37, 95%6C1 0.14-0.96, p=0.03) John D. Carroll, RESPECT Investigators
* astroated M (958%) :5/47400 vs. 16/48480
(HR 0.27. 9596C1 0.10-0.75, p=0.007)
-/ -~
e =
' A\ / - - \ / -
N—" N—"
/‘ / >
S - ~ = 2
=/ - Significant Reduction in Recurrent Cryptogenic Stroke
~’ 54% Relative Risk Reduction in ITT Population -
n l 1.00
RESPECT Primary Endpoint Results
Enroliment ended when 25 ischemic stroke events occurred
- results were reported in NEJM 0.95
Analysis Population Relative Risk Reduction P-Value :::;.'.': Bl AMPLATZER™ PFO Oct s
Y (N=420; ¥ cryptoganic strokes = 40)
Intention-to-Treat 50% 0.089 080 TNl I i i
Per-Protocol 58% 0.048 @ Device mot in place
0,
As Treated 67% 0.013 -
Logvank p-value: 0.042
0.85- ' v
o 1 2 3_4 3 6 1 8 9 10
-/ ¥ ot Rk (KM Estaratin) Time to Event (Years) ‘
AMPLATZER 499 (0%) HI12%) 358 11 5%) Mmas 46 25%
NN 431 0% 3] ) 16541%) Lk -
=
O Kt ~ / S R ~ }
e ~—~ i —
709 e 1 out of 3 Recurrent Strokes Had Mechanism That PFO
& 0% Relative Risk Reduction in Recurrent J Closure Cannot Prevent )
Cryptogenic Stroke With Device In Place 1.00 Extended Follow-up in ITT Population
1.00 e
0.95 088
: Event-free
- AMPLATZER™ PFO Occluder
RVONL row [ AMPLATZER™ PEO Occluder Implanted Probability = (N=499; & strokes = mJl“ 2
Probability (N=464, # cryplogenic stiokes = 7) 2
B Notmplanted 0.90] T Medical Management
090 " (N=515.7 crypiogenic strokes = 22) ) Ay
1 © Swroke of Known Mechanism
an HR: nfa (non-proporticnal hazands)
HR: 0.302 a8’ 016
il Log-rank pvalie 0.004 0.85 Log-rank p-value: 0.16
z ) ) 0 1 2 3 4 5 L} 7 8 9 10
£ at Risk (KM Estin .,,2 s 2 ¥ Time ?c Evnn'.bh‘a.'qs 7 & ’ 10 2 3t Risk (KM Cetreates | Time 10 Event {Years)
AMPLATZER 464 (0% 45 (0.5%) WT(09%) 206 () =% 2(1¥%) 20 (1.8% AMPLAVZER 449 \_‘E"M poil ﬁ%‘ " j' e }!J E:‘ o 2 ‘,:"N\I
ot Implantsd 516 {0%) M20.0%) 398 (4 0%) 174 (4.0%) 5 (5.7%) 10 (11 2% e hasdipoid iy Bam) SrjLre T 100248
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- =
— FDA Panel Favors Amplatzer -
May 24, 2016

An FDA advisory committes voted in favor of approving St. Jude
Modical's Amplatzer davics, despite an agency review suggesting
inconclusive evidence for its safety and offoctivencss

Question 1:safe Yes (15) No(1)

Question 2: etfective Yes (9) No(7)

Question 3: Benefit > Risk Yes (11) No(5)

o
—
I ~
=, —
_//‘ )
S Profile of the patients -
Age Gender Defect Hxof CI DVT MERE  Others
1 45  Female ASD 1 time +
2 51 Male ASD 1 time + + Kleinfelter synd.
3 24 Female ASD TIA Orftlodl PS po Broak
4 39 Mzle FO 2 times +
5 32 Male FO 1 time
6 43 Female FO 1 time
7 29 Female FO 1 time +
8 54 Female FO 1 time A
9 51 Male FO 1 time 1
-\ 4 -~ /
=7 -
= ASDEAi v FfIXE

BN 04 WERS

- ;sxszc-sn ALOERMEH
REEN. MR THE

ERR. BOEROVAY—EALARICHRLE-ABOBRBUTORRATHY, LLTO®
LSEARER:-TREOZXACETREIAOXRAZEEDINET IL-LITRETS.

RBADFEH T MIBLE.

MR IEIOp /G SELEFL X, BRAFCLITEORRYBIL.
MRS CTANRE, BEEXRUS LEBRZTOEM Smnbl ETH DL,
ERLERY SIS S HRNERFLROBERBRR SV LEEREREROIL.

RB-MiE
WEAR(BE) =
LEBAANMGERTIREOEM. (FREFAAMGEATIBFITRNITATIGL. 1

- \_/ -~ /
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EREORAEFH
o
—
Y J Y
= —r
g _// 2 Procedure
1 ASD 12 Smm*4mm 8
2 ASD 1.2 Imm=Emm 15
3 ASD 1.1 12mm*11mm 17
4 FO 3mm slit 1
5 FO 3mm slit*12mm 11 ART TpositionkFiE
6 FO 3mm slit*15mm 13
7 FO 2mm slit+12mm 11 Device(imm) bulky THE
8 FO 2mm slit*8mm 9
9 FO 3mm slit*10mm 1"
=
- \-‘( -~ : /
=7 —
= PFO occluder -
o
=
X /A




4

FED

- FREMBEOBERTFWIZPFO occluderH 2.

» EMREETNAZEROT R RRETSEHRLEY)
TARERRT ILENHD.

= PFOIZHEIIG D & BAmplatzer PFO Occluder® B HFH A A
LFEh3.

~

S

)i
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29. Fontan ®4, &

R Ots CER&rERRE

O E S FL)
Glenn, FontanFiifDER
FontanFiiNS . & Original GlennF{iff 19584
SVC-rt PA anastomosis
RREXFERKERR
1R 1 5 4 L
Bl |
i %ﬁ—,rs-‘t X
R g
MAREZ T TLIMERIERYIID
Glenn, FontanZFfif D EE R Glenn, FontanFfif D EE R
Original GlennF- i 1958
BRitoks
LEOBEATOER 1971,
l il-‘omanl-‘, BaudetE.
S ' Surgical ir of tricuspid atresia
32 8 1A 0D Bl P W R O S ) @225, Footan 74 4'[1‘::;{.21:!2,3 R
§¥1t0)§£1t 1 ;tggﬂf:lbl&%m{r (Glenn O F | > 3
2 40 EROPHR RS &
141 & bomograft T 4 Kafr L byyass
EEBOWRED LR
EEBHSTFEEAOVV MEIMTHORE b AR A
iR D — ER{EOBEL -
Francis Fontan, M.D. I Glenn, Fontan - fif (D EE 5
A mtEGlennFE T
In 1974,
Aozzollina
—— Superior vena cava
Right &
pulmonary
artery
LB OHIRED
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LB DFontan F i@k

Choussat®10h%E 1978

1BLLE

AR

KEHR, FFRARHCIER
BHEZKZEOERE

Y mBARE S 1 5mmHg LT

Al EERA Y BE LT

7. FEAROKEFSHABIROKREFED3/4LL £
8. DEOEENESR

9. BEHFHHHFEHI G

10. FIED AU bFHASFELNSTLSE

N

Glenn, FontanFlfDER

Bjork Zi%x 1979

EEEBZErontanBRICICRAEHRF

Glenn, Fontan=fli D BE &

Fontan Fiffi 02 E
Total Cavopulmonary Connection (TCPC)

DRBRER

In 1988,
de Leval, Kilner P et al

Total Cavopulmonary Connection:

a logical alternative to atriopulmonary
connection for complex Fontan operations.
J Thorac Cardiovasc Surg 81: 470

111

Glenn, FontanFfif D EE

Fontan FHIHTXDZEE RA-PAMIS

Atrial-pulmonary connection (APC)

Glenn, FontanF{ifDER

Total cavo pulmonary shunt
1985 Kawashima

Azygos connection® &

AEBICHTIEAR
L

BEARAR RS . e RBAR do it
DHMDEARESD
BELOHRELNEH

AR A D i ) A A

Glenn, FontanFifDER

Fontan FiTfii A2 E
Total Cavopulmonary Connection (TCPC)
DA EEER extracardiac TCPC




10. HIE O R ASFEULDTLSSE

B D Fontan F 7@

LLAT D G HHE B OB G R
1. 4MELE 1L
2. EiRE Ti{THhEDEL
3. KRR, MEIRACER TH{THEEDEL
1. BHGREZOHE Th{THMEDEL
5. FH BN ARE A% 5mmHz LU T ERIZEC
6. FhflEERAS EE LT A SEEELT
7. FEROAFELNRRJ|ORESEOIEE chodThhaEbiab
5. DEOBENTERE EEHEEs0% Lk
0. EEHAMTEL L £z hIE L

TI{THhvEDEL

A mtEGlennTFAiT

MAREGlennFEHfETHILET
BEMLDOETEATORLIAFTES,

FontanF=HiT R R AL YBRREIZH S,

1M 17 FiE ik 115 % L N = Bl 0 il 3F i

K iR

LK IR

L
_%g'Fﬂmm

| am+onsz
AThE i
|| szre—mx
| a
FABIR

it W Al
/ " EEmERD
HRSUAHERE
| |
AL ﬂ
\ | I ERRE

| #EL, FT—h

|\ BI%
.

Txon R T

B P& fIFontan it

FontanF ik, DE~DOEBEFABMICTLALH, D
DEEAEGELIEMEL,

— [ [“FontanFHiETH T . 2EI= 53T TrontanE#MEAT 3.
MABEEYT L Fi (EXRBIREMBARI-WE)

FontanFWTMFER (T ARBIRD M % i SRk ~)

Fenestration, Fenestrated 74 /3>,

AEFHOBROLO—BELELE
~iEL. BARED LREETS
whHEEDIZ
DHHEEEDNEE D,

1M 17 FE ik 715 % A =5l 0 il F i

.~ @FontamFHIZENT. ATLFLABRICALAEE
‘L 4381 (O 3008 . 601K . S0M) DEF/LECAD
e software® FALVT 4EHL.




MATFE S F % AL =Bl D i F T

Mesh {E8i%
ICEM-CFD (ANSY' Japan, Tokyo, Japan)
Analysis with

Finite Volume Method

amEE AT SBREDTENFH
WME) 75 83K ( Navier-Stokes equation )%
aALE 28T

Vedwl

# - density: 1060 kg’
}1_“ Vp-PepAd ensity: kg/m’

AMEEENLIERRETS

4 - viscosisy 0.004 Pa - =

MATH NP %E AL =Rl D B F i

- LEBES
el 1
W e
1L N AN
. = N .

(PERIE)

s (“ L

FontanTF fii fi7 R FRHA D B RE =

DEEFER,
DEEREET,
MR,
FFHRERR S,
i By R AR E,
ERRHEEBE,

Failing /Failed Fontan
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M 1776k 7% % L =Rl ik F i

[ EXMRA DO Mk 5— |

. ' “ 4

30° 60° 90°

! (FXMIRA >0 Mk, 5— |

Q. i i\ "%

?Xﬁﬁb‘b@ﬂlﬁb‘&ﬁﬁl&ﬁl ASWE
HE= 91 73 6:4

El-

Mﬁﬁﬁb%imutﬂﬁuﬁ¥ﬁ

im2 M etal Internet J Thorac Cardi

< Surz 2010

smoﬁ$w@'

SR ODES PR E D 30-cTRIBT 6

FontanF i flf i RFREA D MIRE =

IM4e FALE




Fontan conversion TCPC converison

RA-PAR & B! FontandD 32 ER A
ERIEX. EEEER. AMER £
—

DEROOEOEE M., BT miefeE, fiEE
|ExtracardacTCPCf\n’D IrH |

300 msec)

250

200

150

100

50
[150.00) (100.00)  {50.00) 0.00 50.00 100.00  150.00
TCPC-conversion [months)
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Preoperative EPS and catheter ablation |

voltage map

Preoperative EPS |

voltage map

Failing/Failed Fontan~ @ $f- 1t |

ATl D R A S
Bl DRBET M FREBEe

Eurcpedr o D multicenter study
DR 615 HD 18.3%

SESEFE 73%  10F 57%

Cox proportional hazards identified early FF (P = 0.0005),
complex Fontan pathway obstruction (P =0.0043) and PLE (P =
0.0033) as independent predictors of 3-year mortality.




30. Rastelli ®4 ., &
e = (FERMEERZR T2 —  DIBMESNE « i A Se RO B2 ED)

1965 4F Rastelli 5 (3L HhRAE (VSD) & MBIRS R T2 (PS) 2 £ 5 Se K M HRALE (TGA) L[4~ %
2 1@ anatomical repair ZH U7~ Rastelli GC, McGoon DC et al. Anatomic correction of
transposition of the great arteries with ventricular septal defect and subpulmonary stenosis. J
Thorac Cardiovasc Surg 1969;58(4) :545-52. ), . DITAEYIFAL Y VSD 24 L TEREN L O M2 KE)
ARICELS KT 7m "y FeHnTL=ERN vz B | EME) 2B U T = -k 4 K@)
RAE27Z77 b (pfhE) ZHWTHEE L., EMBWREAZEmG 26 & PR Lz, A=-FiEhiRmIc
& 727 N EBRT Hii20% TA+PS/PA OREFITET TIEe< 7 7 v —URUE, MENRERE, PS/PA % £k
IMEERIMFERAIE R ECHISH S, LDNEE R L O E-ERE O.OFMEE PR 4 Rastel 11 Fif &
M2 L1 oT,

— 7. WET T 7 MIAKES pseudoaneurysm DFEAE7p VNS Z3L7-72 8 1973 £E Hancock B
TNG—=NT AT e MU E Se7 2 KRB 2 2 7 v o N TMAEICHE LIz DAMERE 2 fER L
Rastelli FHICHV Nz, Z DEA L Hancock F# & FHEHL AFL T 1975 FEH L D AFAIREIC A8 o 7, 1976
FE/NBR, TR B IR E A - RAMBEEROF NS K BRI T I2AT - 72 4 610 Hancock f-f4& 775 7 &
V72 Rastelli iz LT\ 5,

L7~ L Hancock 5 OMHAMEIZ DU THERRYE & & 238 S35 K 91272 0 A E-TBIIRH 2 B 0
P/l LA CHE T DI EREN D L 91T o7z, 1981 £ Lecompte © i3 TGA+PS JEFIZ % L
Arterial switch @ X D (ZHEIIRZ REIIRAT7IZ5] & EIFASEIBIAICWE L, 23 F THRH B ATEE 2 7
H9 % REVIEZ WS Lz, TRHEEEE I H CHEMRR O THREZSEHIR S5 0308 5 b 08 R T o
IERARFP BRI K 2 A SRR F O FREME D & 5,

RES T 7 b OANFRREEZRAFTIEZ IS D 5 FARR 72 DAMEE HNE K S 4L T & 723 S RE RO A
PEIZIW T ePTFE S OBFH D FEN SO0 H 5, WELIZE > TER, fER STV 2 bulging sinus
& =98 ePTFE 77 7 M3BER S LAV O TV D INEETH 5,
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31. R OA .,
H EH (BIRERRZFLLEFELERE X — « [RALRELEERE S 2 —
RargapAran

[iIZC®IiT]

MBI IEE R 2 FARTERRIIRAZ TR 2 OB (RBATY) . PRSI 2 Fplmidfa i i an £ 0 L 70 (5
EF AT OFRE, S OITITEIES - =9 - HEEER. FHRORROBBREOMNTIC LV FilEl
B - TBRFHEN TRINTEZ, ALROEELHEZRED BORH L, BEMIIFEOZEMIZES LI
O, BAFRMATENRE, HIRAREZ T TR <, R - BEICET 2 RMBEPHIE ERIED LB 80 bt iE—E
HEHZED TS, Al IR OWTHET 5,

[ Fht7 D FE B

1. fEE#H

HIZY v~ FRORMEHEIHE L L TORLRITH O DILROMERAE UTe i R & 2 8RR 2, =
RN I O RER IR - ARV IBAHE DG R A U7 a2 o 5 WITASH A2 (LIT LISIRZERPASIAR ) R B,
Bt 9~ 2 KREWRF~ D IIED B T & 0 A2 CTo REINRTF O RIEVEZAL CRFRAL - BEALIRHE - Z5T8) D718k
728 5 VTR (PRAZRMASIAE) 2 DIEFRIBE DO R4 G & LT BT E o, BRI 2 FITak
TN Y U= FYEIET - REBIRFIHZEIT DLENHIAE o7,

FrEmIE R & 2 MR TR RIS L TR OB 2> & 5 B B PRIl U 728 A ok T ohiin 2 i 9 2 &2
ITodv, PREFRITH L TUIELE BRI LT g eim 2 2 LTIc R DS L, A L7 Q8 a2 AT 5
FEEA T 2#EYIBENT (closed mitral commissurotomy;CMC) <CZELEH 2 BoriEICIN b COfeZE L 7= EiE 7+ 1
WHRALTZ D | ERELRE S EFENORE R Z BRI S HRERS (Tubbs dilator 72 L) %5 HIC
AL, ERERAIICREZ X DI 7o Tz, ITE 2T 2 HIEZIEFMN (7 —7v) BT 5 FHER
TRENIFESD V=217 —T V& W TR R EIE 72 BT (percutaneous transluminal mitral
commissurotomy;PTMC) & L CTELLTW5A,

(RSB B Bl 0 ATV DN TOREFALIC T 2 EEFIF & U TEA FRREYBM (open mitral
commissurotomy;OMC) 723 To4L, e L7z AQEERNNE & L7278 Tk D BIBH - BIBED T oL 72 23 914
ZITs Ik - DR TREIEDN R T H o T2 I2 DGR FRIZNEECTH o 7o, OF I - DFIREIED TR - FENLID
X0 RRMICOIZY | ohfk Lo ME RSO0 K 51272 0 e ape () . 77 T, Fimicxid 5
FAFISTARTREE 220 | PAETZT TRPABEARETHER TEERNTThN S L 51Tk o7z, 2B, $LEH
R BIBH Ot ASEE T O FpimkEE (Wooler i, Reed 15, Kay 1572 &) . FLEAM AN DR AT K 2 sk ik
AR 72 IR & UIBRAE/ N9 5 McGoon 1572 E 3T 7z, Carpentier [XAGAS DMLk Lt d™ 2 1% Sk ik
AT DM & IR EREE (flip-over) T2 IEZRE L1-, S OITHEBMIL 1980 441K Frater IZX 5
DI TONTRERIERICE S TR Y UNIRAEDIL D &, HRNME L o7, £D% Vetter (2K 5
GoreTex 412 & 2 N TIERFFEOERT —F O#E N HIER Z/H T, ZO%O 1985 fEEH D David X 1988 4
JENZ X DEEREAN S IR AFRGR 2 D D12 Y | ITAE TIERTRRMUZ % 55— IR & L CTOREIZFFoIZ

o5 TW5, GoreTex /I LD N THERERFITORMBESR E L CGHEERESOREINH T Hiv, HFxr e TRA
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SNTWND, SHIZINEZRSICT 2 B THRLEBG LD H 50 CDIER L2 EEO /L —7 KD GoreTex
R EFRICKHERS T D loop technique, & & 1213 loop (2 XD+ loop % AT 5 loop-in-loop technique 72 &
TR, poin b, FHEOEROEBKL TS
1980 4ERIEIC2 D U v~ FYRPUENBEICED L, IS L DAER 2GRS 2ICE 572,
Carpentier (T & 2 {4 PASIA 2% .0 &3 DGR I IR IEE O JERE AT PR A &R 22 i D fe Sz 1 L fE e 77
RIS 725 % BT 6 L, BUEDTFRIT ORI ZE-7o & b E A D, EHREEFRZELE L
N LS BsE S 4. RF AR5 somiiik 2 DIBR - #80 L. Sl A#E e/ L, WIER YA X« JBRD
N LS CHIGR - TERCT D PR 2 N 2 72 BB )R (quadrungular resection) (X E4E T & MEME PSR 4
W2k 2 AR & 72 o T %, Carpentier DO AKX French Correction & L TR HBILD, I HIT
Barlow J&72 &9 52 OIEIR-CUHE HI AT EE) (SAM) (12 X 5 8RO G OHI TIXFRROm S 2 L D
HAJ® sliding plasty & TR I 47z, Z O, L L 72 R EPH AW ERCRTR Ol TlERidi o PTFE 54
CEDNTRERFEENER LTS, RROFEMERRRRGERE T RERZUBEL7ZY . B DO
R CHREEZMIE - JERT DM 2 AT 5, ZEERTEE TOWR TS 2 R A d LA %
BT oMb T, FrpillE U THIR « B0 T RE T iilfkn L2 e L 7 akd 5 Alfieri 1
HITOND, WTNOMRT S AL L DMMEAHRE TIICEE S S, e LIXLITERINLD
U0~ FIIRE N ERD T2 DTSRI K O AT 2GR TH o720 | RIEMZELOEEATIC X 0 WO B
R HLEREH CORAEFRHENEL 20 | NLREEERT L LR TW D, M LN S fEiE SRk
IR ORI EE 2 BTV 5, EEHEER, JWEREER, KIS 2 A OB CriE L7z . ATk
RICK D FERENM T, B2 EkE 2 BT, PmERICITE OBEREZHWD Z & H%0,
AR MMM R B DR E I A O 28 S IR O (BIE R i O EEE NS E > T D, U], JLK Lo Tpimic st
LoosR B o Fpfimiza (N Lopfmfi ) 23T /ens, JR L7e /8 EIT X 2 IR FLE[E 0O AR 0% BE J7 1)~
k] (tethering) ZRDIRREDMRIARC, TR, /L BHERE~ DR £ 6 IERITFRN 22 N Lo & IV N7 7 i
T ik < #L 8E 5 % EfF  ( papillary muscle suspension;PMS ) . FL 58 5 #2 & 7  ( papillary muscle
approximation;PMA) 72 & OB & BT 415, (BIEFRYE CHLRT 2 Fpfiml L% QM & 288 CTh
0. NLFRERIZOWTIE (1) JER L7z FplmofE/, (2) 2 - i L= R O4f IE(remodeling) % H Y & 9
%034 4]0 Carpentier [I2JEMED rigid 72 O & 1EHL L 7= (classical ring), % D% Duran (74 R8Ik D Al &)
MDIRAFIZIER L7 flexible ring % BH¥E L 7= (remodeling FEHE IF-0PMK ) o ATEIM: D 3 B #8051 & 78 B
72 flexiblity 2% % % & LT Carpentier Physio ring <° Cosgrove band 72 & & 5% S, FmEEE, B
AR C TR SN TV D, R TIRIER BRI O 3 T IEIC bELEN STV D,

TEWE T AT D FE R D5 5ol W o 2 7KERER 72 ETERL D B & O E AR TRl 2N LA 5 T 2 Z L
Z T RIRZRFE R A R TR RE D A —BITEERMI TR &RV . & 51T 3Rt A —IEIZ KV fiTRTREM OF
BEALOFE, R O, WU 872 &) | fivhekl (BEORSG., RAWEDAER L) AIREER
ZmbEL7z, —fTibRmTa— (LAME, LS bIiTbid, EBEMREENRZIT O 2OIIT B2
W OMERITMAFHTH Y, ERHAFRTH 720N EN 5 Carpentier, Cosgrove HIZ LY LRI
self-retaining retractor DEHER S AT Z LT TE RV,
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2. KEWRFF
KREWRFFRAZRE U CIEASHE (5p) BIBHIT M T a1 5705, FRAEDFRAFOM, WIROFAENRE L Iro72, 8
WEFR & B2 0 | IR ICRPIEE D R0 T L ITINZ T CIEMEZRTER O REFICOWTOFMMRRETH D Z L3R
R L 72> T D, A LI QEOUIBIIFRE Th 523, 9772 £ TD raphe OYIPHIEEE DO HIZ S
TRM BT ARAHEE SN TE 7225, YIBH L7z raphe 40 & KENREESL)SD Gore-Tex sk7g & CTHEF|T5H LK
(resuspension) 23#tdEF 4L (19**)IEID) . ZRFO =ZRIKIC KD - BELHMESNTWEN, 75—
Y L1370 o> TR, JEE L7250 L TIEAEER & 72 - 7o REARRE 2 DIBR L. a0 & DS
Z £ < T 57201 slicing b7 s,
U U~ FHRRA2ZE ClE Rasping & & FEEN 2 JEE - BB L L 72 9p 8 &2 B Eh<°3 ¥ C fibrosa % 5% L THFEE L |
T 2 dEEHERF T 21N TR S h T,

A, B O%ZIE S X I L TRERFICONV T HREIE LT 3 —RADFR I O FEM 722 TE RN T
HE L HERE & OBEOMMNT N FIHE & 72 VU . David, Shaefer. El Khoury &2 X 2 KEWRF S OREAM . fEST DK
Rt FIUTES ERREENTO TRNBZ2EN TN D, BB THIEID ZHER LT 5% < OIFEHE D E
M 2B TN D,

IR « PRI & L CTIEXRATR O resuspension X2, i L7- 7L % Aranchius /MAJE D TUIFR L =k
A7 5 (central plication), FRLkxZ M GoreTex #&G K CTEMEWEIT O . RFI7D %% KENREEASH
T VEBABEET 27 EOFENMTOLILD, SOHICHFREAZBRIFICT 272D T CREHZ /M T D
subcommissural annuloplasty(plication) 17115, ZEFLIIZ DV TiL glutaraldehyde(GA)ZLEE L 7= H Clil»
R THIE BTN D,

FRIRDIFEDE LW TIEF PR E —HEIER L, GA B L 7= B ORI T R (cusp extension) 7%
s LIX LI Ty Ok, BAFRFRHERE & HERF T2 72 O I REIIREE COREICTEA L . FRRE DS LD
BEAROBMINEELE ST,

KEPWRFAIILR Z D AR 1ZxF L CIEFRRDIER THILX reimplantation 7% (David, 1988). remodeling
(Yacoub, 1979) E2MTbivd, L0 AHMZ: Valsalva JADZHEEIZEI 7= remodeling #5235 F B S U723,
FRERIER OFERBIN L b5 Z &b Rlia N LI TEET 2 reimplanttaion #E23% < WS A 1H
W d 5, W OEMANTMEIZK L De Paulis (2K % Valsalva 77 7 & (2002) (FFw[EEIZINZ T
remodeling %™ Valsalva JAFEREDHFRIZ 2 H7-5 LTV 5, & HIZIT4E Tl remodeling 15231 5 Friidik
KEI %2 T4 25 BHCTREARS FERIR R dmaifEfT (subvalvar circular annuloplasty) B3 2 LR H1TH

TV,

KERFE TIEZE OSSR ZRHEED HEEF O X 2 R N THptmid e o 7o, IS REELX AT 5 ring
P ST D,

FENETR & B2 0 RE RIS AT KRB & HF9 % Valsava - EAT KEREESHE (sino-tubular
junction;STJ) DOILKHIFK & 725, iR reimplantation %, remodeling #57¢ & 0D KR EE & # 0D Ji i
L 72% (STJ remodeling).
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REWIRF DTERO K S OFF FAHT PRI A B 5, (EMEFR & F7e 0 I8 23 BASHIVE C 72 < SRACIRRB D 72 D[
DD > TORBE T OFRIAES 72 E DR TE 22, B T CHEFIACREOBIEN TE RN 3%
FToD, ZAUTH L EITRENRZPAS L2 . B4 L — 0 THEH L TAEENA~O MLEC/K O O E
R0 RMEERINCABENICNESIZ AT 2 LRVTON TEBNAS HEETHITIEEL Lo T,
Shaefer, El Khoury ©®H{ETIHL= a2 —HRETOEEMFEHMICEK S, BEMLZ R 2 IUENTH 5 Z
DI RBINRATER DN SR E D 2R T HRE o TWND,

ARHTHAYE S 7z Ozaki TEIZREINRTN 2 2 GIFRTR . A2 RIFEMEE e & 400 B IZBHSE S AL 751 CIERIZFHIER
template ([Z5 DT (GAKLEL L 7= A CLET) 1B L7z Rk 2/EE 3 HiNT, @il Oopk/ NKEIR T dm 5
AR E i, REHRLEE X D0, FBREZZ D20 mbH V. EERHERRKE 2 2 BRET
b DWAERTET TRHKTHIER ENLIHHLE 2> T D,

3. =4
TERA DR OIRIFR A IIENEFIRBIARET 2 ZRMERA N ER & S, BEEIIRWE DL EZ LI TEIZNR,
EMEEIC T T 2 “RAVRD TRARK - TH D Z L84 i SNITFEZOBENER SN THD
FIUTITY U~ T WO, WRBKIGEE R DGE L H D, Bl TIXIMELFE 7o & CORGEIC X 2 Fpifiitlc
HIEET OB 2 TV D, £ OM carcinoid FEERE CIX = RIPFITIHEE LU0 . AR LD BFZE - Wi
kT EbHE SN TVD, A TIISETMTON L 56 S & 2 MEMLOLEIT LIX LIZ A LpE#
LD, WIS LTI Kay 1 (#9805 & #efE L C —931k) . DeVega 7 K12 L 2 il n £ < 1o
TE DRI OB, Dreyfus & ORFFRICHELD L4 CIIBEMI 2 N Ll (N2 R) 2 HWi-Fil
R TS, AN TLHpdné LT Carpentier, Duran, Cosgrove, <>{HiEF® & [FlEE, 1EF Fpim e 3 oG
WCHELIZMC3 2 ERE bl Ting,

4. FHEhARS
ezgioxt+ 5 YR - ASETIBITE K D BITON TE =, RIS T A RITMEER Th 5 = & RIS
DEBENMENEEZEX DN TE DAL IThNAHRIL e h o 7=,

5. BE=EFH

OWNBEERHE (ECD) (EETREXAIE AVSD) RLHELETLIZLIZR b FIZONTIEN DY S
AR - SR LT T o B DMEOTOBERITLVRETH D, OBRIUEE THIG TE ZHAITOE
HifE ECAfIT B L, HWIR (cleft) Z#EGPAHT 2, RO L v i@ CBROFEIMEIIK T L,

EEAN A TR IR 5, FHCHLBB MR T W ECE—ALEGF OS5 ZRSMIS (EF L
TOBRRITHY) MIER DT DREOASHIIRZE A H LT 5, Z OFRITRBIER (LEPRRLE) % 1-2 #
WEHHEHTHIZE DD ENEHETH D, Carpentier (X 1977 4, HPRIIAHE & LRI 2HME L-
(trifoliate @), L7 L7270 & 2N RAF e iE CTh - T H RMIEMRM . s & 722 2 Wi i3 61
TIEFREDBHEL TOARWEREOBRRIZE D Z &b %< Ofiek TIEA RENCKBEFAENMTO TN 5, 7

H 7 & ORI LTI 2 o Fplimndis PR 2B sd, NEBITIEFREE ORMEN S N Lo <
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72 RIGRIZE DAL (LA - B <o, 2EIN 2P T O D, BRSO TSRS T 070y
BIIRAERE 2 BT D 72 O IR DREIIITHORN T LB Eu,
/NRIHEE T4 0O B AR A3 0] LI LA EH ORI E 72 56162008, BAR L7 KR OB INRE S PASH S
BRREBAL A~ LR A IS LY GoreTex A TSR SRR H CULE/ S v I K 2 FPEERMEIL R & A M 2 il &
LTRZIZATOND L 92> TWn D,

—J7, BULEIIHE ) BEEEF ORI TIL UL LI THBEOZE > TRV . ORI EE5E
W, BERSN DT E L CIIEE oM A PHE, PP o, @ - BREESEEST 5 R P1E
L. I HIZFERO FILE T bridge HR D GoreTex N LIME i CRIZEZEMT 5 Z & biThbi s,

6. Ebstein /&
B 2 T = R IR IR IR S - R R 0N AR P8 A ATV Hunter-Lillehei-Hardy Tl Cldig HiA A7 (L
[ZHZ %) SRR EBEARD T HE-AEHEEGE) 125 & LT 2l Th o BN LER RO LEDE
O 1= bR HEIT A TSy TH > 72, 1994 4EIC Carpentier [3FE(F T 2 R E RBIRO% T 23 REE V> T- A
FlRER s HUIEE L, AL E L UTHER L72ASK D =R fplii & fefith . ORERD b SRR HIA A 72 T
91RO B T ORERE Lol E CHEREF MICHENET 2 2 LIC KV AEOAROEREAHERF L7z BT,
Z ORERE L 72 AR O Sl DAL B I e 1% & —FUIEE U 72 K & Zeait SR 2 REFH 5 1) L AU AE S 72 0% © PG
L. ANTFliCHITRZAT 2 B e il a2 @iE Lz, & 512 2007 4 da Silba (TR 721 T2 < KERL - B
ERTHAR - HRALUIEEO B 2 b2 W TH#BROME Z/ER L, DREITEF ClE 2 o MR O stk
ICBHZEZINZ . ARIRAZMHENR LT 5 2 CARO ZR A s 3 M a s S 72 (cone Fif), Zi
X VIR =BT & 72> T < OB TR AIRE L 720 . ZRIMERED BAF & 2o 72 2 L RS
EhTnb

7. Fallot PUE
Fallot PUIZ &9~ 2 EHEMT CTIdA B H B IRARR O —B; & U CHRBIIRFIRAE ORI TS 23, Bk
ORI Z LD HA B S <. < OBEEMBIARFEETICE D, (ERITTE D 72 IRAE DRI I RN E I,
FAZOWT ORI R TR o7, Loy LD b REVEFBIOHIN O, BRSPS AR, =R
FEEMIL RIS DR 0 | BRI T 6 0%, BEENEIROBAEIZERICERT L2 LPMbNDICEST
(1995 4F Gatzoulis) . fili Bk 77 15 i O il 48] 13 B 2L 2 B . K7 I B IR 7 o 4 B 2 D IR BE N > F
(trans-annlar patch) % W 2FEE33y FHmIZ —FME L ERT 5 Z LM ThilC& e, HODEIZLS
FAERAMT DT N EZ RN TRHMERE L U, BEREI T TE W LI L7z, AFRTITERR - LRI
GoreTex ETORE 72 —FRAERRN B HATOIL, FREROEIR - KE S OER - BEAKIZ LV EN TP,
- GRS R S, S BICHIEE GoreTex HitHE /S » FIC Valsalva il 3 D 0FE (R) 1ERkcZ
1TV, FRHERE~ D RAFIR50 B A ok LT, BAF72 97 52 BAPEEN TR WA IC b IF 8 2 KIFT 2 L i s 2,
L LR HRANC R - 7261 TiX Z OFp R S HEERE TIEET Hian & Bz b, s AT o Bk E
(FHA) GRS, BB 7T —T Vi) RFTIER)) OHEMA T E4 5, Nunn iE 2008 4 seagull thD K 7
GoreTex FIZ & 2 ZFpiE O FRAER A S Lo, AT H —HOMiE TIT i TV 5 R MGG 114 % OHER

HREOMEND S, i ABUIBHENIZ K & 72 GoreTex FEIZ K 2 FRAMERMD TRNHFE SN TS
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EXx)

IEFRIE L TORTEAI L O RMEDIE TOFRIEAUI DU TR AT & & OMIR L 7=,
ANTHROHESSE LORRERFHOBRLARE LWL ORH 5, ITFEOLT I —REOFHREILH S B X
UJEIREEDTZHE - HEREOAEHM 25l ST OFERICHIR L TV D £/ RFFHIZE L TSR, BAFR
PRz e L L2 TG EH b RS <HEML TV o,

NV - FERME RS TIEE DR Z B E LK OMA G DOEORIE BB E L 722,
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Patients have cardiac failure requiring an inotrope
AND

Failure of one other organ system:

indication for respirator

Respiration:
Gl inadequate nutrition
Renal: rising creatinine leval
Inability to get out of bed

Chronically requiring a second inotrope

AN

L

BRERR TSI F—S—AA Rl Neuro: mental status delay
BEEADIIS P
¢ 2 g 9 Q5
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FEGI
418, w
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S0/6/6/2 Ocaka University Graduate School of Medicine 20:6/6/24 Ocaka Uneversity Graduate School of Medicine o~
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®

e
FiiPh R
re-AVR (Mozaic 19mm) + VAD implantation (Jarvik 2000)

CPB time ; 214 min, X-Clamp time ;

88 min
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Shunt operation Complete Repair

ERRaHR RRSEt s— IRERSEH

16. 824~

E Structural Abnormalities in ‘ Functional Abnormalities
Postoperative TOF - in Postoperative TOF-1

® Inherent to TOF repair m Right ventricular (RV) volume overload
= Partial or complete removal of pulmonary valve - Pulmonary regurgitation (PR)
= Infundibulotomy scar - Tricuspid regurgitation (TR)
- Resection of RV/infundibular muscle bundle - L-R shunt (Residual lesions)
- Right atriotomy scar VSD, ASD, Aorto-pulmonary collaterals

Ve = RV pressure overioad
® Residual lesions - Pulmonary Stenosis
- RVOTS, -PS, - ASD (RVOTS, main PS, branch PS)
- Pulmonary vascular disease

® Acquired lesions - Pulmonary venous hypertension due to LV dysfunction
- TV abnormalities, = RVOT aneurysm, RV Fibrosis Y

Functional Abnormalities

1))
in Postoperative TOF-2 MBI RFEART2(PR) .

o BRRAMMTRIHR. ERNCENTE
— MRI study in growing swine with PR
- PR Fraction: 2HEIN  33+7%

Atk 49+6%
Kuehne T et al . Circulation 2001:104:2363

PA dilation(capacitance)
1 PA pulse A IRV compliance
pressure/volume /

= RV systolic dysfunction
= RV diastolic dysfunction
= LV dysfunction

= |LV-RV interaction
=m Arrthythmias

Semin Thorac Cardiovase Surg Pedialr Cand Surg Anuu 2006; 9:11
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BBIR S BISIR 2 (PR) & A B 77y RO

= PROBEICEFL, HEFEX
= BEOHXICHL. EEOIFEEE(EF IXETT S

Semin Thoac Candovass Sung Pedalr Cand Surg Anuu 2006, 3:11

EERH R LA R ¥ Ezﬁwmﬁﬁsﬁaﬂm&

o B (3m/s > Doppler) (H#HD A A RVEDVIIZ M ELY 51 pts with PREPS (mean RVp=50.3mmHg. PG=34.2ZmmHg. RV/LV=0.51)
VS,

. B0 IES S EL ar piswﬂ-h PR &no PS(mean RVp=43mmHg. PG=12.8mmHG. RVILV=0.4Z)
~TVOE/AE/A RoversalhHES. E/e’ 2 4.7 Endo~diastolic forward flow i e ]

EELEENEL

= MEE QA EFRHERE XMBRARFHICLSEERXE
A, EEHIERSICEB

eart Dis 2015, MET13 o Thorac Candiovasc: Surg 2012

MEEFREOEE

B EEHEEE (BLEE) ]
DB RBMEUVT. BRI £ YA B E A8 erime R

HENLE—MEIR =L MEDLSIHM<ME
—— gl B EDREESRVOEEED/NESMVERREBEOEEOEE

In J Cardiol 20131871347

u wn—tﬂi&mm:@ﬁﬂlﬁmtﬂ:tt#ﬂmd\éuw
(secondary) D=2

Right weermicuar sntdiantons voigmg

UCG: Pulsed Doppler in the main PA MRI: Fow volume curve in the main PA
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BEENARDTE S & HEREE Z70—ESERROEERETS

= TOFOMBIARIZE BISHSPERENFE

Circulabon 2001:103:3@3, JACC 2009:54:1833

= WBIRAEEEEEERNAE . BHENMEFLTLS

|
RS - BRE WX
WEMELR
HIRREET

=
R R BE EERERE

EEOHORMIL =

Ann Thorac Sirg 2013,96:1435

et S A+ 3
AEWMELEZ=MeDZMBEERA

n EEREOCETICHL. EEMBLETTS

BB AR 538 7
AEWRELEZMRE(DEMBEESER)

m BEHEXICHD, EEWBRRENLETIS

Daviouros PA et al. JACC 2002;40: 2044 Geva T et al. JACC 2004:43;1068
RVEDVI (mi/m2)

RBRIFRHEX

m FEATOF216 AH32A, 14.8% (FFH4ER36M) T
KEIBRHER
u AL TOSAMRISERKISESISHAT S

E ABERAAETE

R
- iDRBEEFTEREMND15~18%

u KEIARIE K LBAR

m KEIJREE (X IEH L HBL . B (stiffness)., {1
(distensibility) L=<
mEORE HELIC{E I REBREE X EHEE

Amn Thorac Surg 1975 19; 529, Am J Cardiol 2006:97-905,
Heart 2008;94:70

First
31~50, 40+ 6.6mm 36~68, 4525 9mm
Fi54 95

Circulation 2002;106:1374
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Makashima 'Y, et al AEPC 2015: E!E“u‘
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DR BE OHTIR CIIRRIE D S — XIS HERE S 5 2%, R THEAETIIF EUIRMNRINRE NS, £
NOITHEBABEETT =77 U ZNIRLANY U~OBATRE T LTER LT, #RIES M)A FEAK H .
DYV AT RHDHED, /N7 7 AEGRE TREARDIEEES, SEIRZED 560, &EORERE, &
FE DRl ERE/R & TH D,

ZOMDNA VATFECRT 256 THHETHEZBET 220305, mifhiL, fEREEZ RO
DIZCHF(B LM A 4AR) TIE— XA 1T keep dry, BEZ2IRZ D & % & 13preload & + 0 2R DLE N B 5. 5
BRIE IRV T HIFBR MK EO AN T MM LA BAKICHAEEZIED 5. kb N1 2L, FEER
DEAEFFE=H D TT D,

PERMLE & U CiE, RMRARZRET 27201, ShE2M 45T 2 BT, Wol+ o217 5
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I, i 2 e DL E LT BRENRE~R 5 £ T4 ~6f 0 5.

Indication for anesthesiologist’s consultation

All cardiac lesions

Pulmonary hypertension

#1

)

()

® Marfan syndrome
® Severe AS/MS

® Cardiomyopathy

® Ischemic heart disease/Stent

® Uncorrected or partially corrected CFD
()

AICD(automated implantable cardioverter defibrillator)
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32 Basic rules
® Delivery should be planned.
® Vaginal delivery preferred (less blood loss, fluid shift, thrombotic event and infection)
® Most Adult CHD (even most NYHA [T &II[(IV))
induction of labor is safe and not associated with high cesarean rate.

# 3 Indications of Cesarean section

® Patient om Coumadin(to avoid risk of fetal intracranial hemorrhage)
Aorto-pathway with unstable aorta(Marfan/dissection/coactation)
Severe obstructive lesions

Severe pulmonary hypertension
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e dor Indvcaion ard Maragenen! of Pregnancy and Defwery in Women s
Huart Diwssson (JC% 2010)

TS R 53 o

BA s AT SoomIFE BE

L2386 L<I3L3/4M LY ERAHT—T L RR
0.25%Bupivacaine 3@?94@;‘_{1

LESEEA )
\_ titration /
WA
— 0.1%Ropivacaine+ Fentanyl 2pg/ml, 6-10mVhr

- MEREH, MEAGL, R

Hemodynamic Effects of Aortocaval Compression and
Uterine Contractions in a Parturient with Left Ventricular

Outflow Tract Obstruction Anesthesiology 2012:117 ;579
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Bhardwaj M and Grange C.
Tt JF Obstet Amesth 2013
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ORIGINAL ARTICLE . ELSEVIER

A retrospective survey of adverse maternal and neonatal
outcomes for parturients with congenital heart discase

G. Hidano," 8. Uezono," K. Terui®
* Dieparsment of Anesthes

19985 520045 ETOD 74EM
128 A D BED1515T IR

ZEER mALL ZEAR 28ER
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Unoperated 1 0 0 0
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mevion etiior Cymaids &, Woeg

A Case Series of the Anesthetic Management of
Parturients with Surgically Repaired Tetralogy of Fallot

an M. -rm.'.r"la'- MHP. PAC.§ Paul L

Rose, MDD, ¥ Mchasl |, Landsbong § Pa o, MD,*

lable 3 Cardine ail ismatal events and 0 pe of swsthesia Hathering W, Ansnck
Ca A Warnes, MO
and James R, Hebl, MDY

Vagmal delngry

Cirvalise vom

Anesthesia and Analgesia 2011;113:307-17

Mayo Clinic Congenital Heart Disease Clinic
(Mayo Clinic)

Boston Adult Congenital Heart Disease Service

(Brigham and Women’s Hospital)

1994-2008(14 years) 20 women, 27 pregnancies

Mayo and Boston D : aric
Table 1. Patient Demographics, Parity, and Gestational Age at Time of Delivery = == edical History
| Gmatatomnl ags |weeks) Initial Initial Agear Further Further 5 BVSD Oither
X g 2 e Patient  cardicac TOF repair  cardiac cardiac R . Meds medical
3 4 £ : u diagnosis  repair (Y] owpenes  disease (mmHg) History
4 21 ] 3 o
: 2 = 2 A RV/PA )
P : : e st e
T = =T T 1 TOFPA EV/RAC 5 KU.E-&!(C obi_mx.tmm Ho 84 fvre  renal Bl
3 38 a atliye.  during —xine =
. - 20 H pregmancy ; a)
" » - D e Manageme: 0 :
3 ! b= H ~ E
- 5 : 4 # MW o EE A LT
o 5 B A wR R & EA A Ty i S mpm  OF BoEs S8
14 n A (Y a F
s o 2 s &
r » i A - — |
4 “ = : "5 gl I & oF W= A, WU
0 F wrrs ME BEN L o0 Sn. By AL BY 1= gl ool
x ) sy =¥ naEs ., =K N WBES
s i a il pr I I3 (wEm,  WER
_ 2 = I:.-n'FF' ti Iml (=1 CHF
) ey b - i 2 B & -

Mayo and Boston (2011)

21453 B0 (78%) TR SRR T

— 20 TR RN SR

E=HY

— SpO2+NIBP. A line (14%), 5-lead ECG(24%), CVP(0)

BRL, E(TBE73%
EEVBIZB{T:19%
.'Hm{z% ﬁiﬂﬁt{])‘ University of Toronto

FEErE B - EIN SRR 172, EMEERIQ) Mount Sinai Hospital, Toronto General Hospital

1985-20044F

CHF -4 (5), tHEERTER (0), severe PR(27%), RV dysfunction(43%) 522 A\ D65 TIEHE

ICUAZ(D
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Toronto (2010)

Table 1 Maternal cardiac diagnosis and NYHA statws
during pregmancy

Cardiac lesion NYHA class

142 at delivery
(n=602) n (%
with lesion)

NYHA class
34 at delivery
(n=55) n (¥
with lesion)
156 (100) 0

113 (94) 71(6)

1 {50 1 {500

203 (86) 32014)
38(78) 11 (22)

31 (99) L1y

5(7) 2(29)

5(83) 1{17)

Simple congenital
Complex congenital
Pulmonary hypertension
Valvular
Cardiomyopathy
Electrical

Ischemic

Miscellaneous

Anaesthesia 2013, 64 51-59

doi 101 181/anae 12053

Peripartum outcomes and anaesthetic management of parturients
with moderate to complex congenital heart disease or pulmonary
hypertension®

B. 4. Maowell," ¥, ¥, El-Saved.? B T. Riley® and B, Carvalha®

Tahle 3 Ansesthetic fechnbgy

1 for cacsarear rding 1o urgency category. Valus are sumber
.r'np.l‘.l.ln'
Cotagery 1in=2)  Catsgory2in=1) Cmsgorydin=% Cotsgorydin=24 AMlin=37)
FEL 1] ] o
] [ [
o L] ]
0 o B (E¥E]
Lowsdoas C3E o 1 050%) o
Standard TS 0 1 (50%) 1)

t £ Pl

Alexander D, et al. Chapter 21. Pregnancy and cardiac
disease: Periaprtum aspects. In, Steer P.J and Gatzoulis MA
(eds.) Heart Disease and Pregnancy, 2™ edition. Cambridge,
2016.

Foley MR, et al. Chapter 20:Cardiac Disease. Michael A.
Belfort, George Saade, Michael B. Foley, Jeffrey P. Phelan,
Gary A. Dildy, (eds.), Critical Care Obstetrics, 5% ed., Wiley,
p-156-82

NAYZ RO ER - FREAERE SN Elh00
M H B (Datta SIE, FTE%-HHREER, A8, 20085)
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43, FEPRKBEENR I CANEIRR 2T > 7o)
A case of fertility treatment to woman with AVSD post repaired
PSSR ATPRUEE, E A, fth m R
ZEHRY PERHE AR

(5651 S EHASE, TREVEEOERIC LY | SRR ZE T 5 LR EIV AR o, —FTHRA
1% % 7 DR RARIIZ b OO, DREBEAT S LD RIERITE, B ZREY v ¥ —ofhk
U TR IR 4 — % s e, DIRIA DI B & AT & FIRHCAT 2 5 B IS T b b 2 i
Tin%, AVSD ERIFED LI R AT o 1= — 12 B+ 5,

UEGI] 32 mitefh, Riffdt. 4 mRFICHE R RIAREEN 2 /1T, 30 MMEFICMEEE Ui & 2 i i+ (%)
L BRI 2 51T L7z, 31 ARIFEMS, fEE AT 1 4% 5 MR IZ X D& o720 RCC4 H
iz A 1 [Egiin LTz, FEOMBERZAIN TIXN LA EBRIN & 225 miettim< . ZRHLERH D720,
32 R ATIR Sy W T H A AR IR © o 7 — 2 iR %2 LT, (DRI SRR & ek L. B OISR
DRI 6 72 A & WIFIRE U CTiEiREZ Bfe 4 78t & L7z, NYHA I B, O 2 — T I EF 53%, MR I,
EFEF A mEAE 1.1 o, FEMRIRIC X 2 0AGHEM, AMEE, REEDO) A7 ZBF L R~HA L, ZRAE
FEDL o7, NTEKZ 210AT > 7288, BN~ AT v 77 v 7 Uilc, R R—IREAE 1 18] H T
IRULIZH DO, FERTEICK DT, TO®RERIN 1B, B 3 BHT S 72 MR L TV e, HHITED AL
BRI 2B A, 1Bk 2 0 RETh Th 5,

[R5EE] Je KM OB BARIR T2 DREF] T OUEIR /D WEFTHEN DU T, [Rl—Hiak o Ligf & 4 & ARGl E R o ¥

—2NEHE U HAEHAR ISR CX 7oy, RIERLICIZE S 2o T2, DIRBBREORILIREOE L S %
U D EEHIT, WiErERQT, BE - FHEOFLBIZAEERRVIGZ TWVETZU,
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44, NERTRUPAHZEM: O AE C 22 28 3t HH B O i BIBR IR 12 1 A 0D — )

AR D, FEAEWE D, ®iEEL D, gD, MR 1D, SEEMD, JIEHAT) D,
FPR3), MmEMN3) , RINEST2), B#H2, =REK2, =35 -84, HITIE?2)
1 fERL SR AR 2 [AEBRAEL 4 [RLOEMmE SR

3 ZERTFERAF

26 %, MIPER, 11 s ODHES 2454 S h, B CIERBUPAZEMELRE (HOCM) |, URFFLIEFR L 2 s
g S AL TU e, NYHATL EE O G5 /ERFENE - B 2358 8 O AL AT MEILH 2 b DO EFRIHA D= B Y — R
Molo, 2012 FICHERAEN B Y YERITHEIT & R o7, FEEITIZ HOCM, I .OEMENAZ RO 72, HPt

FEFICIZT XY Y > 400mg, 72 ® 2 K 20mg, A/ 077 b 26mg, 70 ~77 /) o—/L 120mg =M
kL Tz, BIn FRATIEI AV EHAZ 32— N T 28I FICERNRO b vk, #EkEr o —iH4 (TTE)

T, FERFRE R K (ASH) %588, FIEEEEIL 36mm, fie KR IE 3.6m/s, /2 =it H I E 751 52mmHg,
INHE B SRR EE) (SAM) % 5 £ HKPAZE & BiEFH R (MR) 2807, AE=EIERIIRL Th
o7, L MRI TIZLEF RIS — TIRFZRBIEE RN RO bz, BRAHTME (EPS) Tk
sustained VT 2353 S /-, i, 2IRA L2 ZE LA DA IR Morrow F47) 2 hifT L=, W
L7-H RO LAIE 6.3 ThH-o72, Morrow itk 8 » A THE EPS ZifT L7203 OEMENFHERE Sl 7o
DDD-ICD AL #1757z, itk TTE Ti%, ASH |3FEAFT 5 b OO, PREEEEIT 21mm, i KiiEIL 1.5m/s,
FE R 2L 9mmHg £ ToE L, SAM 29 MR I3 trivial Téh->7-, DDD-ICD HlLiAZ 4%, NEER
A N MIRBD R Tz, AEIRETO DEB) AR Tl Peak VO2 85%, MLEIGEITIEHR T > 72 % DS

BT EC T L, NYHA I JEARS Th - 7=, WARKITITEIRE A2 S8 L B -blocker Al & L, £ 7' mr—/L 2.5mg
DOHHRL TS, BUIE, HIRAEIRE TR LALIR 15 3 Tdh 5, HOCM & OFHEIRIC I T 2 M AU, REENR
A BB PAZEIC K 5082, IS IERZET 5223, AEIRATC ICD A B0 W R O i BIBR AT 2 @ 802 A 7
HDZETIU R ZWS LITIIREHNTED LB XD,

NYHA, ==—FrR., NARE, ICD#HIAZDHERS

Tl Fifrz, EPS £ AR 15 3
NYHA I I
HP B EE TR (mm) 36 21
I P B A 2 52 9
(mmHg)
o it (m/s) 3.6 15
DDD-ICD HHiA Z 7L ol) HY
P I 2 XY 400mg, vy ruon—)u A =R=yi¥
7t I K 20mg, 2.5mg 2.5mg
AE /a7 7k 25mg,
7u>r7 /) nr—) 120mg

SRR 15 WIS AT 2016. 6. 24 il T T &,
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45. T B itk DO IEYR L E A B
oAk fHE (BEMKRFE AR LERE 2 —)

EWH25§&H§#wamwma#&hﬁ#NMJHKRV#PS#LAA#Bmﬁﬁﬁ&#pLBT#pﬂH@
T EbmEbeEbE, 1993 4F 11 H 4 HIZ TCPC(lateral tunneD) 23741 T 5, IFE#1C conduit PN O L
FRIZAATRD v, PrEEFERIETEAN L 57228, 1995 4 6 HICHARIHAS R S TWeled T 2 s
BHEE o7, 2000 4 10 A A7 —7 /LA TIiX, SVC (1N(70%), IVC (15)(60%), RA (15)(61%), RV
93/-11(93%), LPA (15)(61%), LPV (8)(96%), LA (8)(92%), Aao 96/62(78)(93%). #5212 T Conduit £l &/
2O Leak flow MR I3, FiINY ¥ o MEIRO Lo T,

ZHE THEAROGHMN TITENELC BN EOMEERZ B Lic 2 L3, BUET A U NiE
TS SNTWDHLSOARIET RV, TERNCHRES L, SHOEREMLEL, MEARTETH D,
TEDEIZHOWTHRE LTV,

O HIRFFRI DR, mXTRINE L

@ FRFPOEBDORA Vb
@ PrEEEIZOWNT
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46. 7 7 v —NUBYENT% drop out L. #EHRE KL L 7= 1 JEH]
IR EZE 1), X FFET 1), S 1), LAM T 2), R EH 2) . FEEE D
LB RFIEERANEL S 1) . PEIR ANF} 2)

[FEMGI] 23 m%. ok
(W] #7 7 v —WUEE (TOF) itk
(€TREE |
HE BRI R REPASE & 2 S, BEFINZHi1T, 3 22H&RIZ TOF DR L 720 |
1993 4E 1 7% 6 » H COPEENT 2 ifT, 1996 D .LDlgh 7 — T A Tldh = & EIROEEZE 1T
72<, 02 step up LR oT, LUk, 8T AL TURBUINER, ZO®%IITEICHEEE L TV s,
HP B LIRS drop out LT/, EENHIFRIZZA: <. NYHAL TR&GE L Tuhie,
AlEl AERASHIBI L. 20 8 CUBTER AR R, 22 W GER&GRIRZ & ot
(/E8R - I ieiE] 72 L
[BETERE] 72 L
[AVEE] M U - BB 72 U (REARATI SR ARN)

(e E A ]

s HEARGTIR Y AT

O REE i K
- IEARAE B

- IR AR

(R A]

Drop out L., ZDO#HDO#IEN N TH 5 TOF Wi IEF T D, M AD TOF iiRiERIL, &b LD
TOF D% A 7 +HHRIZ X DHTROE N HRELLIC L Y | HBIXSZERIEICEA T D, IR & 5§
BRDLF THY . FRERREDSRESNTWDH, FRREAZEO X SIFHIT 57, £LTED
LRI ZETRENCODE, T A ATy arwzLizn,
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F14ERASEFT O EE ST —

fEGIRE

Z70—DEEH R drop outl,
E Rt S BEL 1=

LEXFRBRBAEED, ERARE

MREERSRD, BEXFE, HEAR".
FAMTFY, BHEML?, FEERD

Kitasato University, Cardiovascular Medicine, 2016

TOFfif R E A D HT IR X5

v IBYARF% 7% (PR)
vaEDEBETS

v EDBETS

v/ [ifi & 1. EE
vEERHERE

|
B O HHERIIE.
YEYRAITIZ AR

ral 189, 190, 193, 194

BARRBEESHIFS120105F

KWHEEIASEHLTVIRE O, RLITETTIBENHY.
ERRLF UNBE,

Kitasato University, Cardiovascular Medicine, 2016

EH 238 XiE
<HAHWE>

19934 1 k67 A TLABEHE T

1896 DL HT CIXRVEPAD E R (3724, O2step upbiil.

P& LI X drop outL TLM =, MEYBIR1372<, NYHAI TEEAL TLV:,

SE, EEHHIL, 20 ATLRERNERNT RS, 28H SWRBHBLET.
<FHRMR1993FE DA SMEHT>
WA BBEREEHT, UMES<MR. /AvFTHR. ~HRIRFMIZ TLEL,
*VSD (IR#§#) [Zinterrupted sutured.

[HgE) B & 157 en, kK 59.0kg.

M 119/51 mnHg, BRI 59 /5> B, SpO2 98 % (room air)
R ANRKRERC) .58,

18RS : 2L SBIZ R SENA M FLevine2/6

mEE: TRZEG) ., HE O

[M#RE] m¥-—WELE RELL, BNP 37 pg/ml

Kitasato University, Cardiovascular Medicine, 2016

DR SRR

>3 63 bpm CRBBB QRS129ms

Kitasato University, Cardiovascular Medicine, 2016

EEDHTa—R (2015488258 ., 22:8)

LAD 38 mm
LVDd 55 mm
LVDs 35 mm
IvVS 7 mm
PW 7 mm
ve 13/7 mm
LVEF 68 %
TRPG 29 mmHg
E/A 143/34 om/s
Dot 172 ms
e’ sep 10.8cm/s
E/e’ 13

mild MR, mild TR, PRH 3", PV Vmax1.8m/s, FE 82 12mmHg
REFVSDIYUMEL
HiDHEKZL RVFAC 39%

Kitasato University, Cardiovascular Medicine, 2016

DHRBOEED
<TOFELTOHE>
v simple’TOF , iBIRF %X TLVELWVEEFRHEEK A,
VRRBELLTO. REVSDIvUb, EERHBEELL,
VvPRLTSEE,
VEDILKEE, Bl -EDRBF 2L, MBmELSL,

<ILFE>

vV IEIRATE TNYHAT LR TR,

vIERIGAE TLFLMBLL, BUhOEAOTEEHY,
BNPO## 33(7831H)—54—45—35—37(108148)

< FERR > Holter ECG (201548821 8)
V' HR 36-90(Ave 52bpm, total 73218/day)—

APC 1095/day, VPC 52/day —#HET—VTHL
XTOFCIXEERAERAENHY. FiRFOLHELEFNALNIZLY,

Kitasato University, Cardiovascular Medicine, 2016
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ER-BREHEOBAIIFLUA
SERS IR
TOF#i# L TIXRIFLERA, BT RITIREKRELL,

SRR, B A
BRESERSBGLETE) XERMKBORGE?
KERDREFTREN ?
SR

EEARTFE, ARER

‘SRIBER, SRRER
SRE (LDEBEE=S—T)—~MFICU(LEBRE=5—)
ﬁ)}(ﬁg}ﬂgﬁ (RARE) FERPCODF L TRYMEELRET DA

FiElY . BREMERES R CHBLOBRERA.

Kitasato University, Cardiovascular Medicine, 2016

BRNEH
3w ik MOFERFL

<BE> #BEDFL (NYHARRRESSIm)
# BT TOF+MAPCAHTHR (8. 108RFF) R7R{E
- B FHRIBR ST HE (PR, 52 60%)
<R~ = R (TR)
LR OIEX
# i@ M E(PAP 57/8/22 mmHg, PVR 5woods)
# ERRIARIERS R

 #eRBEAnsCMD)

BRERE vk HEFRR, ?
vil, EiRLTLFE57?

Kitasato University, Cardiovascular Medicine, 2016

EM 3B K&

<ER> HEHTREM(NYHARES EIm), i

<BHE>
1RETF7/—EHY. TOF, PA, MAPCAD BN Tl B T:E MM .
8RB (19904F) EMMAPCAR A (LB LU EBTY v MEEE (B FH) .
104RE (19934F) HRMMAPCAR & 1k, VSDERIR. 25 R (D R HT)
ARBRFBRBEET. TO®R, NYHA1TEA,
2011453 R &Y B BRI N O 7-8) LB d B A ISR &Y, CMLO B,
mEcHT-Y. BRHEEAHY . RIEERRL o1, HEHRR UL, BENHY. E
v700—/L125mg, 704¢SF10mgM B 5 MMk,
201245\ 5D TO—TIETRPGIZ40~50mmHg B EHBL TL =,

2015454 DL T2 —TREF{ER DA ETRPGEOmmHgE G RE LR H 5D,
TAICOTRIBIFEO5., DRAT—TILREALR.

<§Eh-HE> FHE. FHRUL. ERAEHY
<ERtEEE> 208 (20114F) -1BMERBIES M GRORR., ARRE)
- ARTH—UEBARLER T, FEAROBRSY,
: L

FHHMR

D8Rk (19904F)

<BEBFH>

EBIMAPCAR S LB LU EBTO YU MFE R

—IEIREAMOEE, MMFEEMEE 5102, EHE THIREMENR
2%,

1082 R} (19934F)

<iHREHEH>

vE ? EEMAPCAEGIfILIBEL . ZEPAITside to endDM)EEHETT.

v VSDEfH.

v EZiHERERBParietalbandZ Y1EXL . RVOTOHRZATL, FEIAR S
##BZ T—H {1 Goatexs -y F% &3 (transannular patch)

v KEIRF R RLHT : RCCHELRAATEY . NEROZERERY LT,

Kitasato University, Cardiovascular Medicine, 2016

BEmR-RERR

5 & 151cm, (K1 44.9 kg, BSA 1.38 cm?

#i836.1 °C, B4 65 /4 B, ME 96/68 mnHg SpO2 98% (room air)

R FAMARAZ IR (+)

iLFEES : 2RSB-2LSBIZAMT TURFENA ¥ W Levine2/6, SR M F Levine2/6
2% ]

D PR 1S M A (D JE ) . IR RE L

W TREEG). $8 O

[ ®hAR M 1 2 534 (room air) ]
PH 7.45 PCO2 33.8Torr PO2 79.9 Torr HCO3- 22.8mmol/L BE ~0.5mmol/L
[Mm3] WBC 4500 /mi, Hb 15.7 g/dI, Ht 46.2%, Pit 16.2X 104/ ml,
[44E%)T.Bil 1.3 mg/dl, DBil 0.4 mg/ml, GOT 16 IU/I,

GPT 11 1U/I, ALP 166 1U/I, ¥-GTP 16 IU/I, LDH 178 IU/l, UA 5.7 mg/dl,
BUN 16.0 mg/dl, Cr 0.97 mg/dl. Na 138 mEq/I. K 4.1 mEq/I,
[R5 -] _BNP 292 pg/ml

Kitasato University, Cardiovascular Medicine, 2

Kitasato University, Cardiovascular Medicine, 2016
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>33 68bpm, CRBBB. QRS 188ms, QTc 508ms
Kitasato University, Cardiovascular Medicine, 2016

HmBARAE, BRI BIARO IR,
EMBIRIEFROHRY ., LRBESEIEBOH . RS THER,

Kitasato University, Cardiovascular Medicine, 2016

EMBIRAR, EHABROLE,
EMBRIEIEAROARY, LREIE EHABMRIBEORE
WEBOH . RISEHIE TR, Kitasato University, Cardiovascular Medicine, 2016

ZAIBIRIBR, ZTh10BHRIEAAR. Z= T HMRIAR.

Mg F55704—(2015578178)

o =~
— Bl | T ==
ERD RIS RITLS . ERIZFEEAEHHESIEL,
SEmAELE H8%. XE2%

Kitasato University, Cardiovascular Medicine, 2016

ABeH &0 To—RE(201557H38)

LAD 29 mm
LVDd
LVDs
vs
PW
IvVC
LVEF

37 mm

E/A 65/46 cm/s
Dot 192 ms

e’ sep 84 om/s
E/e’ 8

TAPSE /S’ 20mm/ 10cm/s
EDA/ESA  >34/>24om?
FAC 7%

TVHME 35mm

Kitasato University, Cardiovascular Medicine, 2016

no MR, mild AR, mild~moderate ? TR
FERGEEHLX

PR jetil IREFR 09 mm), PROCWE L=, PHT 72ms(<100 ms)
— B BAR SR

— 7%
% titoete jiw#mﬁgﬁf"lﬁmjam University, Cardiovascular Medicine, 2016
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CMR (AL ERERRHT) 201559 A 2H

(l

RVEDVI 191 ml/m?
RVESVI 139 ml/m?

RVEDV 263 ml
RVESV 191 ml
RVEF 27%
PRITE 63%

Kitasato University, Cardiovascular Medicine, 2016

DRDT—TIVIRE (20154E7R)

F
Q .

<HEHEE>
VEELK. BERHET

Kitasato University, Cardiovascular Medicine, 2016

DRHAT—TIVRE (20154£7RH)

DRHT—TIVIREMR (201557H38)

DRE (mmHg)

ERASHIEE (%)

4 i
.

< EhRE R >

V' severe PR, BB K, ZXFXEDH

Kitasato University, Cardiovascular Medicine, 2016

EXrR a12/v 10 (11)
TARR a13/v 11 (11)
¥ ] al4/v13(12)
HE 51/ EDP 12
R 50/9 (21)
R 57/8 (22)

Z A RhAR 55/9 (23)
FRIAREEAE a 13/v 14 (10)
EE 95/ EDP 9
KRR 101/69 (83)

64.6
69.5

66.4
§53 VIVC.SVC,RADE(LH{E

v 02 stepup L
B AMIRMIVC+3xSVC/4)=65.8%

" vEE—MBRMEERELL
616 VvIEmMESHY

v PCWP, LVEDPOD) ER7ZL
—=EDF2EL

Kitasato University, Cardiovascular Medicine, 2016

DRAT—TIVREMR(20145F8 A8H)

<Fiokik>

CO (L/min)

CI (L/min/m2)

PVR (dyne*sec*cm)
PVRI (dyne*sec*cm™+m?)
TPR (dyne*seccm™+)
TPRI(dyne*sec*cm™®+m?)

£
HFHRAR

BRAH

2.1
16 =

413( 5.2 woods)

568

845

1162 815

50/9 (21) ¢ 52/11(22)
57/8 (22) 52/10(22)

Kitasato University, Cardiovascular Medicine, 2016

T R 428

1992/10/23

@®)
94/ EDP 10

93/EDP5
86/57(71)

EBT 4k

2001/3/14 2015/7/3
(5) (12)
36/ EDP 8 /EDP§
32/2(16)
33/3(14)
36/2(16)
- 13/14/10
120/7 95/ EDP 9
120/80(100) 101/69 (83)
23

Kitasato University, Cardiovascular Medicine, 2016




PEDTEDHENARS b, MR- HED T EDORE

[EDF£])
{Edal, AEIEEE-NH AR EE,
-EEPRICKIERAF BN AL TRED ?

(i L EE ]
v EMBIRERARISXY . ARBIARMTEM,
—EMBIRMERRBEDONAZRZHEDOM ?

v RFEDhigh flowlZE5Sh =R OMBIARE ?
—#E{THEICPVRER . PAE LR EEBHTIVS,
Fili 5 . FE SR MR 3E D BIG £72H 0 ?

BERE vEERTER SRR ?
v L, EIRL TLEo1=oiE RS ISR BED 2
vV EIHADN AZLI-R TROIENR - S IRIXFTREM ?

Kitasato University, Cardiovascular Medicine, 2016
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