H X

AR AR DR EBEFSHSS
Journal of Adult Congenital Heart Disease
Vol. 12 No. 2 May 2023

— R E B A B AR AT R DR B T T o o o e e e e e 1
B o B Y B . .7

S
'_‘i{' = EE/L. ¥ I,\

JENSER DR EDBIR &k

FET] B o e e e e . 8
NS R BB R ET T A 7200BREF 707 5 48 AMEK
j’f‘j( ié\‘(n ................................................................ . 18
FE
FeR MO BT R B O PRI BT 5 BB A RE OGS
ETE T T et . 25
EBIERE
B B R DS K TR IUAE & 7 o 72 B ZEE B O —fER]
REE B LT et e . 30

T F Y UBREEO COVID-19 lili fioxt L TR CHE BB R m&fm&f&ﬁ& z IMUE %
$ LR~ AEDHE S Tk v ¥ VRBEE S — FOERORSICOWT~

b AN 3 S 7 N PRSP . 37
Fontan M7\ 2 FHIIIE & J89E L 72 75 ORI REBERE O 15 %51
P S = v = &/ N U . 43

TEBIIR N A 232 % P L 706 ST B PR % 1T - 72 Shaher 4 BUSE 4 KIMAERAAED 1 5l
L =i B = 7 . 49



HABR N R CREARHEL 125 2% 1~6 (20234F)
— it HEAN B AR AKX E DREBEZZEK

B1E A

(%)
Bl ZoOFENE, —BALENEANH RN REOERESS (DT [RE] v ) LT 5.
2 AREOIFEXIL, [Japanese Society for Adult Congenital Heart Disease] & L, W&#5% [JSACHD] 3 %.

(FHHT)
24 KRRE, E2FHBI© /EHHTREXISE <.

$2E BHMRUEEZE
(HHY)
H35% ARZNIBANLRMCEENIEZ #E L TR NEHORBEOHMEIZET L5 L ZHIWE T 5.

(F3%)

Fad ARRL, BIFROHWZERT 5720, ROFXKET).
(1) TR X OB

(2) BAFERYE DB RIS % A7

(8) NSRRI LB D BEHE

(4) HMEDERKEEFHE

(5) TOMAREZDBHYZZERT 5 72D LB R HE

$3F =B
CINQL: )]
b5 ARIIKROZAZESL.

(1) ExE REDBIIER L TAS LZEM &R CE#ERETH LA

(2) #&% B AEOHMIZER L CTAS L72ERM K& OEERMRE DA O A

(38) HELRE  ARIIHNLEZELZDEOD > - EO T SHESHIHE L, BEATEEINMEA
(4) & jJ%E REOHWIZER L, B3 2MHA

(5) Hfk&E  AESOHMIZERL, BB+ 2 HE

2 HIHOIEZEZ b o T HE AR O — B BB 2358 (DT, [—HfEAE] £v).)
FoBEETS.

(AR)
#6%k LB, ERB, BUIKBRUOHGSEIIZA ) L3283, FrEdFH & 2 CHFER DK
RERRITNE RS20,

(%)
FTHR AZOFFEIHHEFENIECLLIEPIATL 20, ERE, BRR, ABKERUCHAKEE

&, HHRERZIBWTNIZED 2R 233D R IT IR 5 v,
2 BMoRBEIE, WhrkBHEHEDPHoTH INEREL 2.

(FEEER)
$8% £KHIE, BEMEZEHARICRETLIILICLY, EEICVWOTHREATLI LN TES.
2 BRTLHRH, %%ﬁ@%%%fﬁﬁ)\bt@h‘ﬂi&%&w



H A NS K DR A kR (20234F5 1)

(kx44)

FIR REDVRKROVTNDPIZHELTHIIE-72L &L, BREDORHII Lo THHRBEERHTH L
NTE5.

(1) REDOXHEEZH LGOI T8 ZITT> 1204,

(2) REOHBWZWLNMIE LSHERITAZIT 126

(3) ZDMBEH T RSIELLFEHITDH L L &

(XHEBEHOELR)

F10% KRB, KOWTNDLICEBTEHICE-E 2, TOBEREERT 5.
(1) BELZEE.

(2) B asnzk .

(38) BETEXOXBOYTIFEE % 3EULIBIT L e oiz b &

(4) EFEBOEBFRE L L X,

(5) BFELEIT T IMHLzE &,

(A

FBl11HE BRE, IXTOIEREZS - THIRT 5.

2 HIHOBERE b > T RIENE LOHERZET 5.
3 HERHIIRRIHETLHZ LATES.

\

)

(FERR)

125 BAE, ROFIHIZOWTHRET L.

(1) £EHORA

(2) HFK OEFHO R U HET

(3) HFK VEHROIRIMNEDHH

(4) B HE R O E S QERM ER AT ES) OKGR

(5) EFKDEH

(6) FRFI DT A E D WL5)

(7) TOMBETHRFETD2DDOL LTEFEZIEITOEKRTED HN/2HIH

(B )
135 BRI, ERREE L TERERER TR3EADNICIEREY 2130, LEIFH LLEC
fEd %.

(B4E)

145 BAEE, EHINEOEOR D LGExkRE, HESOPRRICESEHAENFET S,

2 RIEESEOSDO1M LI ELZETLHIEEEIE, BEREIIHL, BEOHWTH 5 FHIENL IHE4E
OHHERLT, REDHBELZFRTLIENTEXD,

(i)
F155%c WROHEIL, HFEELTS.

(EHE)
165 RAIBUTLHEIMEL ESBE1IAIIOE1EET 2



H A NS K DR A 0 HERE (20234F5 1)

(PR7k)

B1T4 REOVGRE, HMEO 10001 LA T HEREDIE L, 1 L SRIES RO #IE
DY E L - TT .

2 HEIHOBEIZ»PDSHT, ROKEIL, EXERBOFELLETH-> T, EXBRBOBRIMED 377
D2V HB 72658 % b > T .

(1) 2BOKA

(2) BEFOM:

(3) ITk@ﬁE

(4) fi

6)%@@&Afmb%ﬂt$ﬁ

3 E&EIE, RBACL - TEoMIMEZITHT 22 L TE 2.
4 IERBIE, FHFHIC X 2EREOATHENTE S,
5 MREAKOFEI L) FEREZATHL2E L, REOHFEE & LTI H).

€ =59
185 REDFEFIIOVTIE, ESTEDLLEIAIZLY, HFFHGEEZENT 5.
2 HERUBEICHEL-IESB @R EN-H %ﬁ%%kl%ULi FITEOEFFR LTS 5.

EH5E B
<&%@$%>
195 AR, ROEHEZEL.
u)ﬁ$3%ui
(2) BEF14LE
2 HHEDOIB1AZHEREL L, 22 DNEZRIHEERL T4,
3 FIHOHMFAREZ D o C—ENE LOREKHFEL T2

(1% B DE4T)
H205%c HENVEEIX BESOPHRICL > TRETS.
2 HEENUVEMHEEREZ HESORFEICL > THEOFNLEET L.

(BLR O W% S OHERR)

215 HFEL HEKZHBEL, SR IOERTEDLLEIAIZLY), MELHITT .

2 HHERL ESRPIOERTEDLEIAIZLY), KazREL, TOEFKELZIITT 5.

3 RIMFRIL, HIERZHLET L.

4 HEHERZ, BHFEEEEICAGH DB SHEBT2ELLE, HOOBEOPITORN 2 BHES WS L
I NIE R 5%,

(B2 S D J OHERR)

224 EFIL, HEORBOPITZEEL, S TEDLEIAHIILY, BEEREZIERT 5.

2 EFE, woTh, BERTHEHANIN L THEEOHE 2RO, REOFEH K UM EDIRILO A
*THIENTES.

(X EDEH)
52345 HEOMEIIL, BEB2EDNICK T TLIHEEED ) LD L DIZET 5 EERES DO
DEEFTLET 5.

2 HHOMNE, EBEEELDICHT T L2HEEED ) LHRHEDO D DIZHET 2 ERBEIOME O
TET 5.



H A NS K DR A kR (20234F5 1)

3 fliRE L CEMESNHEIEFOLYIE, MiEEOEMoum 7§ 2RETET 5.
4 BHFLIEFL, EFIEOLERICR) 2R b L 2, B TFICL Y BELZEZD, B
PPABESNTEDPRET LT, 2BHFANIEFL L TCOMANERBLZET 5.

(1% B DfEAT)
F245 HERVEFIL, BEOPREICI - THETLIENTES.

(BEEOLER)

H265% AR, BEO—RKEAEEINEEIHOBEHEEEIIOWT, EFIED L ZMHFIIHEYT 5
e, MEXOPFFEIIL o T, BEEEED SEFIED 2 RIKEEREHZ 2R L TR
REEE LT, k352 ENTES.

F6E HES
(H )
265 ARIHIEZTES.
2 HEARIE, TRCOHELL > THERT 5.

(MERR)

274 HHEXZ, KROWBEEIT).
(1) REDEBHITOYE

(2) HEOWMEOBITOEE

(3) B E K ORIELHF 03 e K O

(#54)
285k HFEAIL, HHERISHET 2.
2 BHERPRIFEEIHFRIIFERDSH S £ &3, KHFAPHFERZHET S.

(&)
$29% HEROBERE, HIERSIIIYZD.

(i)

#3045 HHESOUPGEIZ, ENbL I ERTELHFEOBPEHIHE L, ZO#EPEE2 b > TTH.
2 HIHEOBZEIIL»DLT, —EANEEICFOEMN L2 LizE &, HAEZORENH 72D D
&R T

€ =59
#3145 HELKOFEFIIOVWTIE, BEFTEDLEIAICLY, HHELZIERTA.
2 W L-HEE R OCERIT, BIHEOBEFESICHAMAT S,

E7TE FERH
()
#3245 AREIL, BEMAEELZENTES.
2 N, EEICLVHEFEZBEL-EE L, BHHEEOIEL R CRERFEIRIET S
3 X, ZOFEAOEFICETLIHEIZONWT, HESLSFMSNFHHIZOWTERLEZBNL
ZENTE, ZERUUBLEZBS¥B2MET LI LN TE S,
4 RN E § 5. 72720, TOWBEAT) 2O ET2BEAOLHNET LI ENTE L.
5 B OMEIL, #ER2FELDNITRT T L2HEFED ) D b DICHT 5wt BRI 0K D



H A NS K DR A 0 HERE (20234F5 1)

KETLT 5.
F8E FIER
(FF&E)

$335% ARL, FFEBZELIENTES
2 FFREBIZOWTIE, BICEDLBEICL .

p

$9E XB&

PN
=

H345% ARIL, FRREZESIENTES.

2

F10E HEERUSE
(HEFRE)
#5355 ALSOFEEEEIL, BEI2HLIHICHTNEEILA0HICKDS.

(HSERTI K L T8

364 AREOFEEE PEITPEEIZOWTIL, BHEEIERL, BHESORFELZFERITZ S W
INAERTLHELRKET 5.

2 BIHOFRIZOWTE, F2HHIN, YEFEFEIRTIL2EITOMMAEZT2b0LT
5.

(S X OULE)

B35 ADOFERERPRFIZOWTE, BHEEER TR, BFERPROEFBHEAIERL, EFoO
Edxr 27 LT, BESOKELZITRITNISR S v,

(1) FHEHE

(2) FEHE O 8 HME

(3) Bfxf iz

(4) HEEEFHERE (R ER G EE)

(5) B IRER CHEEEHESE (ERRY EREEETEE) oME S

2 BIEHOKREZZIF-HEHO) L, 15, $3%5, Hi4rOFHIIOWUL, ERESICRML, 6
15 OFBFIZOWTIZZONRETIE L, TOMOFFHIZOVWTIIAREZZIT 2T NEE L 2w

3 HWIHOBEHDIID, BEMRE 2 E-rEHTICsFEMMABEEZTLLEED12, Bk EEEL4HER
FHBIHMABEETL230ET 5.

N — N

(Bl eBeEEL)
$38% AL, FREOHFWEIT) ZENTE R\,

FNE EROEERVER
GEFRDZEH)
$39% ZOERIE, BEDORKIZL > TEESTLI LN TES.

405 AR, BEDOWETOMESTED BNZHHIZ L) BT 5.

R EDIRE)
F41% REVEEZTL2HEIBCTAHT AREMER, BEOREL/ET, [dEEAR ARG

e
[



HAB A S R LR B A EE (2023455 1)
MHEFENORBEFICET A2FEHRESLE 1T T IBIT 2N T 2EEE L I3 ALERIZE S5 5%
LDET A,

B12E REOFE

(AEDHE)
H425 RRZOREHIL, ELLFHETORRORRLT OISR T 2 5EICL 0T,



H A NS K DR A KRS (20234F5 1)

¥% £ 3158

QFEBBEARANEREDEEZES #5 - ZHES
= K EAFHE (HIU Activity)

H 2 :202441H6H(t+)~8H(H - #)
18 R e Yy v — (—EHEE)  HEE

Q%26 AEARAZXREDKREZES BE - FiES

= £ KAFE (ENVIERzRTZEL > 5 —)
B 2 :202541H10H (£&)~12H(H)
% o KRIRER S KB

Q5 28EIAEREDHRE LI F—

B 12 1 2023426 7 10 H () 9KF00 53 BilAh, 16/ 1555744 T
At IF—ld7 ) — (Zoom M) IZTEENAZLFT.

QF2HAARKALEREDEEBFZERTE [RALEXMEDEEEME] BERAER
H #2:202349H 18 H (#)
BT CTRKP WA vy 7 7Ly Aty % — ANNEX (BEE#H) % FE



H AR BN SR D B 22 SRS

14

[EB70mBADERFRFMESREELSHE]

125

#5275 8~17 (20234F)

doi: 10.34376/jsachd.120201

RN FERTECHIBDBIR & 155K

T At
U e E R AR S e R IR EREC
Y R R IR AR IR EREL

REHETEEDOT 2 L o T2 TwE AR
dork, BEWEREARBEO/IIA, FMEEEED
WHEAE, 4H, REELVWIRIHILEL W
&, FLEEORERWFEILC, ELESEH
LETET. ZEBEEOT —<IZBRNEREOERD
HUR &R E V) T ETTY, ABED L) RFHET
AT RECRBE L W) FHICA-s72h, ZLTE
DEICZOFTEEHARTERLCEZNE W) 2
%, BEETHLETwWERWET BRI
COLIZTEVEHA.

9, HROERELEBRERD196TEL S
2007 4F £ TORA &R 7221V, 1967
BRI R BB E R/ NEERIIZ L <,
RELEBEWVW) LT ELDORATH D &) Bift
PolblF T, ZNHN199THEIIE, NBEAD
KEFEEZZ2 ) F L2 ZRLBEE, RAEERD
WEEREER L F L BUE, 20224 ClEHERHC
) FTA, REK60H NDR AT RO B RS
ADNLZEIZR)FET. ZOLIIEEICDILE
Wy 70 —7 v TPRLETT. RALERMIELERE
BHEISADOR) 2= AW KEL BoTETVWS L
WA ZETITEVET. 1972405 974E T TOHEMR
B ORI EEIC L AT HOHRE R TS, /A
RO TEITA IS -> TETWET. —F, 60
HUETOREENEAEAZ TETHET. B
I ESICZOEADPHEATNT, ERMOEBEEIX
NEDAHRAIZR ) 60/ EBZ TV HPEALA
BTV ENI T ERRLTVETY,

MHEZICH) T L2013 1970FER Ty ITh &
b, mAN/NBRE, 2 L ClERE/NERHEICHEA F
L7z, BRI, AR R E % A D B 2R RHE
Lo TnET. MEREE L TEEEZHLL T 5
L, BOOBTWAEEIANPEAERAILST
EF L7 A0S0/ AMBRLEESADMZTE
FL 29%0ETE, NERONY 7Ty LR
JTEZIV)BESATHEL T TV ZENT
X0, HESEE LW E VW) LB AL EZ T

WzDT, ZIUSIEE I THRAMOMEICE T 50
A L CIhnewnidiwy, 2oL EFELTERK
FEORBRMOEREREIZICHRL T Lz gk
T UCLA @ Joseph K Perloff #i% % 5&  #EHE L T\ 72
72w, UCLAIZATo72bIF T, mREEEIZIZZD
%2 UCLA IXAToTA b b, BELT FANA ZAREE L
DR \NI272WT, RYIEHZ WL TBY F9.
Perloff 5 A 1ZBEIZ 19734 12 B N D Je RIYEL R
\ZB93 % Special Article # AHA % L T Circulation
FETHRELTVIEY (F1). ERMELERED/NLEH
LIEFMROBELE 21T, RAICZR->TL %, The
Changing Population of Congenital Disease & \*
)T LT, ERWMOGEBOGTH TIIMADIZATZA
BEIIZ-oT&EFET XL, EROHEVWETH,
TR ZFWU L T F 3. Perloff J5 4 1& Father of
Adult Congenital Heart Disease, Father of Physi-
cal Examination & B &% Fo THIENTB Y
9. ALK OER (Adult Congenital Heart
Disease: ACHD) #iRfIZHEME L7k ShbhT
BY, enDBEO¥ER ZO5E~OFEBE D IEFIC
RKEZDVODVHY T, AL, LS ZOFHOT
NTEHbo/zb Vo TRV EEVWETY. UCLA I3
WBREDOF 2 5 =72 Tld%l T, 2= NVF—2A
AR ¥ )AL, LEOEETT L, EHEMNFO
TELEOT, ZWEOF - L TBELTVDLF—
LAZANTTEETY (M2). FhidZ O UCLA
ACHD T — A28 MEETwieiZi&df L 2
DEHINE E 727 2 ) 7 TH BN RMEOEEZHEE &
VI DIE, RIEZOD 4D CHW LA RWRT, K
ETH ACHD OHMFENIEE ) T T L)
FI%C L7z, Perloff oA id, A KRAKF/NEE O
FRBAZDBEIC 19904 A ICH AR L, @i % L
TWeZZWTWETOT, ZORN S THEAOE
bnbo b EHnEd,

B N R R B OB, TEERZRNEL, /NEE
LEMENE, 2 L ORNERECERBEMOER 72
FTIE7% T, ZRDAMCANFI OB MR, KR,

RS L PPN N—BB, ERMNERREERGEAR JFEEIEE,
T104-8560 ERREBRRXEIEHETO-1

TEMDEREERGEAN  JFEEIET.

T261-0012 FTEEFEMZEXEI3-31-1, E-mail: kniwa@aol.com

8



H A NS K DR A 0 HERE (20234F5 1)

Vision of a new specialty- 1973

SPECIAL ARTICLE

Pediatric C

P

The Changing Population of Congenital Heart Disease
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population of congenital heart disease. Circulation 47:606, 1973.
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(5] mEmERIGE (peak VO,) &, LEBEZOFHRBERT L SATWEA, RN
SOV AR B B U S B IR A e 2 B L 7235 13 v, ARk 4 13, e R R i 101

\2B1T B P AR O BB 7 AE 2S¢ L 72

[J5iE] CiEEy & ates 2 920 L 72 405% DL E o m a2 104 (ACHD #£:59+137%)
PR E L, FRLIEEE LM (control BE64+107%), FIEEEM B LM (VD BE66+1074) %410

ZN DWW R A RE % il L 72,

[#5 %] peak VO, ACHD #: 13.5+2.8ml/min/kg, control # T 21.3+4.6 ml/min/kg, VD
#:12.7+2.6 ml/min/kg T & V), control #f & L L ACHD #f & VD XM I F L CTwiz

(p<0.01).

[#5E] sEsF 2t ACHD T, k@il v GEBIHZARIZEME CH o 72, Mk »

5O GRIEBI DI A D LB IRIZ S 7z

*—"77— K adult congenital heart disease, exercise capacity, cardiopulmonary exercise

testing

I. Zt®ic

AR, R LEBEOZNB L O iHR & N
BT LEL, BREVEERZEOS DSEEM - B
N BXTPREEMNICEL L) I2hY), WALKE
LA (adult congenital heart disease: ACHD) &
FROITIE RN L 72, BIAETIX, ACHD B &%
FANBEBERZIEADIEBZ0 A NEL TS &
FRHEND LY. F72, HHORBRBROBRANBE
LEANL, PEELEORBEEE OSSN 13 %
HHTWBEY LhL, MikEBicsnT, Fipe
EBITEPHE - BEIRAE - BeISAEAS IR LR 4 2 [HREIZ
0, PEEMICBT S EEEIREE R A G IREE DS BT 12
WBET B E ) AT H 5.

M FEEIGE (peak VO,) 1T LEEBEZO T
HERT &SN, EREGEREREZEIIBVWTY, %
BURF & R H0HE R T T A FRBNRIEREE 2D 2
LAEmE s TwsY, 72, 408U T o ACHD
HTIE, WIERTH 1252 hbH 5T, peak VO, I
Ea Y PO = VIZHRERIET L TWw/z e O
bhHoY, LrLadrs, ficEEy chEEicE

Ti# L7: ACHD BH OEENRA RIS 2 A%
<, RIS 2 TiE e,

KAFZelE, MmN 51T 5 R4 ACHD
DEFNHERIZOVTEFHEIT A2 &2 BIyE L7,

IL. NRBLOHE
1. W&R

P &IE, 20184FE 11 H A 5201748 H 12, ke T
UllEEE AT EER (Cardiopulmonary exercise test-
ing: CPET) % JG4T L 72 40 5% LL I >l £ 0% fr 3 2o 1k
ACHD &% (ACHD #f) #f£104 (PII4F#i58.8+
12.87%) & L7z

o iR e LC, R ANIZ CPET % % L 72 40
i DL b o G EAE R 0 A O FEO iR B E (control
) 104 CFYFEE64.3£9.95%) &, FPEEMT
mEHE (VD) LM10% (F ¥ 4F #65.6+9.95%)
w7z, ZNE Table 1 OREILME | ZH#E TR
ERL7Z. NN OFERMEIL, control #EIXIE
ERBO I bu—) L& LT, VD EIZEREDRER
HiMAR L, WERET1 3071 v a =y 7IRET

2023F 1 B24H%Zf 2023F48 13HZE

20234 5H 23 HRHARH

g b (£ BIAEESAZU/\EUT—Y 3 VRl RINRIERAEE,
T227-0043 #MR/IEWMEMESEXENT2TH 1& 15, E-mail: kitai@cmed.showa-u.ac.jp
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HbHZ NSO, KEBHAREOLE T bu— 3. DEBEHBRE

Lk U CEMIIC 2. ACHD #: 0> H S E koA 4|2 LR WA (Transthoracic Echocardiography:

DWW, BERFOMZ 2Bk E VA L7 TTE) (&, CPET ®ift1 s H LIAIZHE1T. American
Society of Echocardiography (ASE) ®# 4 N5 4

2. DIEBAREGER VO ht o THEHENISE 21T\, AEEERE (LVEF%)

CPET 1%, HEEEI VI X —% — (=ZFEEBHRT Y DOFFHMIX, modified Simpson % F\WCHHAI L 7-.
=7 ¥ R & 1 Strength Ergo8), EHjEfiEE
(7 7 BT A& Stress test system ML-9000) 4. HREtERT
EWEIER A A TR (3 MERFHRA ST FHFTARATIZ JMP (JMP version 13.2.0, SAS Insti-
AE-3108) # w7z, 70 s a— )ik, ZH44, 0 tute, North Carolina, USA) % 7. $XTHill
Watt 721310 Watt TO 4+ —3I ¥ 77 v 745512 FEMEIL I AR RA TR L, 3HEMOLEIZIE—TT
ft X, #4710 Watt #3835 % Ramp B4 = W C, BLil i 47>, Tukey-Kramer @ HSD %€ %
FEME R FEVECAT o 72, FFAMIE H (%, B SE AR B H WL EILIBEZ 1T - 72, MEMFRE EKHEIL 5%
(anaerobic threshold: AT) X Ufpeak VO, &, # Fig& L7,
NENOF T HAE KT 2 EE (% predicted AT -
% predicted peak VO,), VE vs. VCO, slope, OUES, 5. RIBRVECE
VO,/HR & L7:. AEIEESMT 7 AEIFE & L T peak EN AR Y i NEad SR 1 Rl et = Ry )
VO, Z 7z, E72, DARG D55 R R 0> H AREBRTHEML 72 KFAHFS F2019C12). 72,
L LCTVE vs. VCO, slope & H\»T=35 % FH 1 & AREFZEIEAV Y YR EFICHNY , I~ IEEE
L7-. BRLEE] 72

Table 1 Selection criteria for subjects in control, ACHD and VD group.

Group n  Age (years) Criteria
Adult Congenital Heart Disease 10 58.8+12.8 Female over 40 years old
(ACHD group) CHD in the remote period after surgery who underwent a CPET
Non Cardiovascular Disease 10 64.3+9.9 Female over 40 years old who underwent CPET for a screening
(Contrlol group)
Post-Valvular surgery (VD 10 65.69.9 Female over 40 years old
group) Postoperative valvular disease who underwent a CPET within

2 months from surgery

Table 2 Diagnosis and postoperative period of ACHD.

Diseases Age Postopgrgtive Symptoms
Post operative Remaining and others (years) (I;i];lgs) Dyspnea on exertion Palpitation

TOF, mild PS VSD 49 44 - —
TOF, moderate PS, VSD 74 25 + -

moderate PR
TOF, mild PS 42 39 + -
TOF, moderate PS, 57 42 — —

moderate PR
ECD, mild-moderate MR 69 25 — —
ECD, moderate MR 51 5 — —
VSD 68 31 — +
VSD Dextrocardia 45 38 — +
ASD 79 4 - -
ASD, mild PS, mild PR 54 34 - -

TOF: tetralogy of Fallot, ECD: endocardial cushion defect, VSD: ventricular septal defect, ASD: atrial sep-
tal defect, PS: pulmonary stenosis, PR: pulmonary insufficiency, MR: mitral insufficiency
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I #5R
1. ACHD #DEEHERE

ACHD # Ol % Table 212779, ZWriL, LEWH
P R FEAE, (OEEHRREIRRE, (LMNEERIERE, 77 a—
VORIE 72 & D BT 28 & 7 3 v &5 B A A Lo R R A
%Y Thh, EEOBEMOEEMKZIEEIN TV
Motz iR FIEREIRE, 28.7£13.64E T, 8%
(I 104E LB L T 724, LVEF I3 s h
T\w:7z (Tables 2, 3).

CPETHBIEIZ DWW TIE, ATIE, 9.8+2.5ml/min/kg (%
predicted AT 59+12%), peak VO, i, 13.5+2.8ml/
min/kg (% predicted peak VO, 57+12%) T - 7=
(Table 4). VE vs. VCO, slope 1£33.0=6.0T&® 1),
3FIT3/ELETH 57,

7 35 B 0 o0 Hh s AR 20 ACHD 12 BV % S Bl 75
RElX, FETHME & ERTHLPIERETH 72, L
2L, TEHHEETH L2500 D5T, 60% W
HE A28 2 571FR SO LB IE 2 & O B EAER
W% pro 7 (Table 2).

2. EEHEEED IFFELE

ACHD #E D EE)IH 25 5E D IREE 2 X 0 BAT (259
5729, MEROTFEMEZIT TR, EBROIRLERE
% (control #f) & ilfifa R EERE (VD#) %
PR S L (Table 1), BN 7568 2 FLdass L 7z
BEEDERD - K1 - LVEF Q3B EAE B0 b o7z
(Table 3).

AT iZ, control # 14.3+2.5ml/min/kg, VD # 9.5+
0.9ml/min/kg T & V), peak VO,!%, control #£21.3
+4.6ml/min/kg, VD #£12.7+2.6 ml/min’kg T & -
7z (Table 4). ACHD # (%, AT - peak VO, & % |2
control #EIZ IR THRETFIZA B I (p<0.05)
R0, VDML FEEICES ARSI T LT
7z (Fig. 1). OUES b F#Td - 7275, VO/HR I3,
ACHD #:D & control #: & ) HHIELETH > 72. VE
vs. VCO, slope (&, 3HEERIICE RO LD 7.

IV. %%
SEATHZE TlE, 40 LT O JLEt iy 24 ACHD o3&
B fEClE, B oy ru— )L B LAZIET

Table 3 Baseline characteristics in the 3 groups.

ACHD group Control group VD group™
Age (years) 58.8+12.8 64.3+9.9 65.6+9.9
Height (cm) 155.2+5.9 155.6+7.2 152.6+6.9
Weight (kg) 53.6+7.6 56.9+6.3 56.0+10.5
BMI (kg/em®) 22.3+2.8 23.6+3.3 24.1+4.5
Postoperative period 28.7+13.6 (years) 27.4+10.9 (days)
LVEF (%) 65.6£8.9 65.5*4.1 58.0x7.4
Date are presented as mean*+SD
*aortic valve replacement n=6, mitral valve plasty n=4
BMI: body mass index, LVEF: left ventricular ejection fraction
Table 4 Parameters of cardiopulmonary exercise testing.

Parameter ACHD group Control group VD group
Exercise Time (sec) 350+121* 47694 309+92*
Peak Work Load (Watt) 66-+20* 88+17 60+15*
Rest HR (bpm) 70*+11 T7+12 77+10
Peak HR (bpm) 120+31 143+21 107+18*
AT (ml/min/kg) 9.8+2.5* 14.3+2.5 9.5+0.9*
% predicted AT (%) 59+12* 87+16 58+6*
peak VO, (ml/min/kg) 13.5+2.8* 21.3+4.6 12.7+2.6*
% predicted peakVO, (%) 57+12* 89+19 53+11%
VE vs VCO, slope 33.0£6.0 29.6+4.5 33.2+3.8
OUES 1200+331* 1694+263 1144+283*
% predicted OUES (%) 80+20* 116*+17 81+16*
VO,/HR 6.23+1.73* 8.41+1.26 6.84+2.02
% predicted VO,/HR 70+18* 95+18 77+23

Data are presented as mean*=SD
*vs Control group p<<0.05
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(A) Anaerobic threshold (AT)

ml/min/kg P<0.01 P<0.01
18 [
16
14
12
10
8
6
4
9
0 ACHD group Control group VD group
(B) Peak VO2
P<0.01 P<0.01
ml/min/kg ‘ ‘ ‘
30
25 T
20
15 |
| I .
5
0
ACHD group Control group VD group

Compariso_ns of anaerobic threshold (AT)
and peak VO, among the ACHD, control
and VD groups. The AT and peak VO, in
the control group were significantly higher
than in the ACHD and VD groups (P<0.01,
respectively), whereas values of these
parameters were not different between the
ACHD and VD groups.

LTWA I s S Tns ™Y, S, ks
DO ACHD B 0B 2/t b, FEl % &
bEEEELVABEIKT 20, ZORTORE
W&, FRBEM AR & FRETH L ENHS L
%7z, Diller 513, peak VO,%%15.5ml/min/kg & V)
KWIEAI12 ACHD BE D.LFEMA LV EHE L Tw
5%, KKETIE, peak VO,7%15.5ml/min/kg BLF %
T0% (28, Al 4 35 [ B b s 4F 20 Pk ACHD 381,
EGEBAREIK T B L WA EZ HND. 20
728, BIZIDGE) N Y F—Yaraid Lok LE
B EAT L L CHEBITARTIESE,
MR CE S LR IS, IhE T/
N BWTHBRIEEIZ X Y peak VO,#73.5ml/
minkg # EHR S5 LT, BTEENIB%IET TS
CEDEEENTVWA W 72 Grants 513, ik
ACHD % CPFIER24m) 1B 2 EEEHET ~

r—MIEBHEEEE L VO HCOH &, CPET T
HI5E L 72 peak VO, 12 & Z5EBIAES IS, AHBE TEMHE L
TVt HELTWAY, L% %o ACHD B%I25
WTh, RAOHEREHFHNICE W THEAEEEIC4E
CHEBEERE L TOWRWEFINZ WL O, EEOEE)
M7 RelE, FPEEAEM A RENOBE L FEEIZR L,
HOFmE IR L T b e EZ 5N RMOE
BT, iR S ATET AR IS S ARTEE) & 30 2 72 H AT
ey, 2O &) HHEAFORM#ELOMRLE LT,
HYOGRIGEENZ T L TiRo 7258k 2 Fro TV A1k
PEARE W EHERI X 72, B, Werner 513, ACHD £%&
IZBWTHEBMAREZ IEAEICEHm L, @bl -5
PRIGBIAL ) %479 72912 CPET # W, EHMIcE
T L EHERLTVSY, ACHD BH T, &
RIS L~V & IEMEIZFET T 4 720128 CPET 12X %
EZYY T EFFIEDNEETHLEEZ LN

HRDIBFR
KWZEOMRAE L LT, UFA%IF5N 5. CPET
T—=712lk, BLOMNMICAZEEND L Z &M
ENTVRY, SEOHRFFLEDATITLIT
By, BHEEHZELEEATY RV 2D, RN X %
FHEEIhTuwiwv, T2, SEodsgix, A
X v MEROHEMBE LT 7y u—UBEMTRE &
SRS TR SN, SR CIEB DS 2
xR T E Tz vy, ACHD @ CPET Mt o K iE
EE 2RSSR S L TB Y, K2 T H AR OMES

Thotz. Ltk LVBEBOK S VKR CHEZEL TV
CEPLETH 5.
V. HiG

SRk BT B I O R AE LI BT, E
WICER 7 CEBHARIZEETH > 72 KT L7z
peak VO, FROLFHO) A7 ICHES B &
*ERL, KT LEBAREL UGE S Tw EHE
ZoWTiE, DR AN F—2a vy ~\osini %
G, SHOBETHH. ACHD EEHE DR 21k
B 7S Re B L BRI ERE ) % 59 4 7%, CPET
DIEHITEHTH 5.

FIZEHTR D Bl 7
RSN D720, RS R EFITABUIAFAEL 2
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Exercise Tolerance of Middle-Aged and Elderly Female
Patients with Congenital Heart Disease
in the Remort Period After Surgery
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Abstract

Background: Although peak oxygen consumption (peak VOZ) is recognized as a prognostic

factor in patients with cardiovascular disease, there are few studies to evaluate exercise capacity of
middle-aged and elderly patients with adult congenital heart disease (ACHD). The aim of this study

is to investigate exercise capacity of female patients with ACHD in the remote period after surgery.
Method: We enrolled 10 female patients (ACHD group, 59+13 years) who underwent a
cardiopulmonary exercise testing (CPET). We then compared peak VO, determined by CPET

among the ACHD group, women without any cardiovascular disease (control group, n=10,

64+10 years) and female patients with post-valvular surgery (VD group, n=10, 66+ 10 years).
Result: The peak VO2 in ACHD group was 13.5+2.8 ml/min/kg, and the % of predictive
peak V02 was 57*+12%. The peak V02 in the ACHD group was not different from that in the
VD group (12.7+2.6 ml/min/kg), whereas the peak VO2 in the control group (21.3*+4.6 ml/min/
kg) was significantly higher than in the ACHD and VD group (p<<0.01, respectively).
Conclusion: Middle-aged and elderly female ACHD as well as female patients after val-

vular surgery exhibited lower exercise capacity compared with the control subjects. Moderate

exercise and/or increased physical activity should be recommended in earlier period after

surgery in female ACHD.

Key words

. adult congenital heart disease, exercise capacity, cardiopulmonary exercise testing
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B PTG DY K TR MLE & 7 o 72 LGS - O — R Bl

K LY M Y, RO EEY, WA ERImY, b Hxv,
WBE METY, AR mEY, Rk wig2?Y, SE BiE>Y
FiE 520, Eie EEY
U rlkEeke - sk (RERRERE)
kSRR - AR R v —
YIRS - (EER AL
YRR AT g b Rty - o SR 4 B
R TIIG N= 22 A Al = G

g B

BEHER L, BMAILEIZIEAZ 2 CHRIMEZ R T A7 5. Sl B O A s
% (IE) BV AZIZGEEIND T+ v ¥ PO BEIHRENGEISRER T 5 L E 2 55 BKY
JEZHEZ L, BEABRICELEMNZ L. BHEII20MOBE. LPIEMREE, AEAHELE
et LT, MR SRS L Y Rl e 7 v 7 RO FATESN S S, 20214E6 H, EE T
FEMIEE RS #37) OEBMERLMUEEERZOZHO L &, FHIPIEIEOKS 2 { MNGHE
BAfG L7, 20214E 7 H, {BETO#3THO HIS, T 8 BEzHE L, YPEIERZRNE
RBREZTL L. BEYSHEMIERENEEDN 20, YBEFERAANBEMA SN, #37AMRR
HREREZHI L IEES) A7 BEOLOREABEE 20, REBROPEEELMG L. A
Bes HH, VUGS T C#3TOHRNGHEZ M, ABE12H HICHNGEZRT, AB13
HEBRBE L7z, SEOER = 2, BE B S REHGE 6 B TR PR SEs 5 o L2k
MEICIRR CEL BB — FEMER L. Ah— FOEUIGER s, sEHEEH RO IE 3

doi: 10.34376/jsachd.C-2022-0002

FEY A7 DRI NDL Z L 2T 5.
F—T— R DHLE,

T x ¥y P, AR OB, G

L W&

G O 25 (infectious endocarditis; IE) 12,
e MERELXETLEEICE > TUIEEL GHE
D—DTHhY, BAERELEE (adult congenital
heart disease; ACHD) HEHIZ& - T EALEIHE
D—DTH5b. TOFRE LT, )RR E V-
7o g AT 03 5 s AR R SRS R 9 % TR IMILRE 28 Ji
EATHLHETROSVEREENTWEY., 2072
O, HREREFRHEHON A FI74 2 LT, IE
DEBELBERN) A 7128 U7 PG R O F i bt
B S OLEEIRE SN TWEY. Lil, EB
OWEHEREOIRYETIE, @Y%) A7l s
T, PRSI G T CRARGEDSER SN L T — AN
A ENs, 40, IEGmY A ZRHICHEEND 7
28 Y FMOBED B B L WIERER, GERMBELED
BEDS, — MR EHERE COMFHEE (NG %1
DL, BRARERoEMERERL 2. NEFIO
EEREREZHE T2 & LB, RENERIGERT 510
MUE % & & 72 EGHE & FB$ 5 720 ORI 2 fET L

72O THETHET 5.

I1. 5Ef

BEF20MOB M. MARICSEERR, G=R
HOS LB SN, 189y A B 7w L
CFM, 111 HERIZ T v ¥ U TSI E THa T
SNz EORITHEISEEEE L C\wiz2s, #5212
e RIS B ACHD & >~ & — 12k 2 &
Lrrolz. 20214EM#FICACHD & > ¥ — % g5
ZL7zBE, IhFE CICENN 2R REZ o220 %
Motz s, HENOBREREZA ) - 7B &
) A7 Gl EETH 5 & IGBRZR R TG R AN BT
L72. #0729, ACHD &t v ¥ —#i#ZER Th 5
R LR ek R R (B sk - s EARHERY) % 2021
5 H PSRBT ZH L. B, wEZ oWk
ik, ¥y 7uou— )72 )VERIE0.625mg, TV T 7
VA Y) T A275mg, 77U+t 3 F20mg, A0/
77 N v25mg Tho7e.

20224 7H88H%EMN 2022478 25H%E
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2022491 13HRHARH
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(AR TOORELREXIY—=27)

R CEMBLZIOENRA 7 ) — = FTRAEICE
W, BHTEM UL 28 AT IENICBIFELTBY, B
S0 ) BOFIEIIHERE T E b o7z RS
FEREIZBNT, HEHFFRREOEED—DTH S
plaque control record (PCR) (331% & [TREf 4
HURBIEIMABTCTHo72. —F, 4mm L Lo
R v b OBIEIL2%, BhEHLER O 95 A A %
bleeding on probing (BOP) Fi:=1X20%, whJE %
JEFRIMFE (periodontal inflamed surface area; PISA)
iE342mm” & B AR T RSB T 0 RIED L L 72
B, ERETIEZWEHN L. 78 F~ X Htl 5
7 (Figure 1) 12BWT, LT O L XVIXIES
LAVaEMEFELTBY, RIS L 2 EEE ORI
RSN o7z, 7z, EFFAICR AR L
7223, dEEMO TN R IE % <, RO )
A7 FBEETIEELS 2V EHBI L., —J, T
FEMZEZRHEM #37) & THHAME /NEMR (#45)
VAT 2 FihE L 7- RS o 72, #4513 F
TERIHREREMPEASINTE Y, RIS M
I X ME RO o 7. —T7, #3712132
HE AL 7278, ORE CIIRETREM 34 <
FTHEINTELY, @ OMRLRR T TERIHRER
HEMATBEIN TR/, TD7280, REFEH
AR X ARE S EDI O F AN TCHE L 7215 2 fERE L
7= (Figure 1, JLKME(5). DL EOBGHRAEER?S,
H3TIBVEARGVEE LW L, #37T OBRNIGHE (&
MU RE) O EF L C, Rk e 25
MBI eGSO HEE L 72, BEPHENS
HGE LR T VIEE TOMSEIEE AL L7720, BEfE
i (HGEES) OBFIERRM L & b ITRPHGHEK
HH (#3T OBNGEOIFNEES & OV Ay ey A A 3L
D) xiTo7z. 7wk, fRt LR ERR I E I
JIE ) R 7 &M 30 < FRINHTR 2% 5 0 U E
WZOWTRIRLL T iado 7z,

($BFr St E BT T OMERE)

20214F O WM E (BA AR D28 H AN, MMk o
— B HRAIE R IC B\ T, #37 OB S E %5
OO0 b L, WMANEEYRG L. b, KkFHG
BAAIZHALD, FIREOFHNHEG I E N Do
7o, WWIRBORG 1AM % (B2 ABE20 H i),
#37 OB RLE OB, BRIk A 5 REN
ANOWIMERR L2, Z0%, ITZRIPEHL-
W, WEHAERICIIEIE (£ 70XV ERF U VIE
[ 300mg, 43X3H) 2SN THIRL 72,
WO 2 M % (BEABE14 HHED) 12, #370
REPR BRI OKERILA v o 288%), Hovy
Ny 7 A0, HAREREEG) %20, sRHLE £
[FIFEPT A % [ & - I T E TR L 72,
NGOG 3 HE M % (B2 ABRTHE) 12, #37
OREI R BEZ T 2B, RERN2» S ol %
TEFEL 72785, $TIZIE I L Cwizizo, REPFICH
HiR 2 EE LTl 2 v MEEOKIZ, s
Lotz COREDIHED?S #3TEHOHEE Y H

LMD, BEZZOmMHIIEEEACER > HRE LG
D7z,
(REaS2EOZAE)

PRI BAAG O 28 H %, R H O #37 O H 5§
i, S8EL (38.8°C), UHNE, W, WETHRE L/
9, WIILKFR RS AR a2 Basd
72, BYIENEITOZRIZBWT, HiElauFv AL
2 (SARS-CoV-2) E#Tld7 <, wthEkgerh koK
YIEAE b, IEDFEY AZIEBITH H B 720
RBAAB L 2oz ABEREOFTRIE, HK167cm,
A5 52kg, IME 128/87mmHg, NRI701E 45 & %,
Sp0, 93% (EW4A), Kifi1339.3°C TH-72. NYHA
OB I ETH ), N HME X #ik s <id bl
I OBATRE R & i L CO LIS IICE R o 72
(Figure 2A). JEGFEDOA 2 ) — = ZHIYTER L 7=

Fig. 1
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Panorama X-ray for screening.
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Fig. 2 Chest X-ray (A) and echocardiography (B) on emergency admission.

computed tomography (CT) W{§MEAIZBVTH
O ERIHER I N o 7.

LGB EERAEICB VT, RLEOIRHFRIIRRRS
NThBY, WEEOZRFATA D B DAT, FEH
PHIN T vegetation & /R"M2 3 5 AT 1d % 72> 72 (Figure
2B).

MARAAE R % Table 11273, BEEAKE 10 HETO
EWZHE21E, WBC 134,820/ul,, CRP i3 FRFE
EULFCTH Y, WS b o AFR<RTF I (brain
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natriuretic peptide; BNP) (X 39.0pg/mL & #8512
ATHLORT, BEFREEAON 2o/ LaL,
BAABEY HI21X, WBC 126,820/ul L BEEEBAIIL
CRP 1£6.56mg/dL & LA L THD, EHIZBNP b
303.5pg/mL & LA L Tw7z.

ZD%, WMEEEOEED /-0, JFERAANEHELE
0O W ERIANB RN & o 72 TR R
FAEFT RIZ 7% < (Figure 3A), {GH#EH O #37 DI
L7222 h, #3THORENALLEO M E
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Table 1 Blood test.

Days 1 2 3 5 8 12
WBC 1 Oalp,L) 6.82 3.49 2.97 3.79 4.07 3.69
RBC [ Os/pL) 5.09 4.56 4.92 4.74 4.54 4.52
Hb (g/dL) 14.6 131 141 13.6 13 12.9
Ht (%) 46.1 40.8 421 42.3 41.5 41.5
PLT ({ Oalp,L) 97 112 113 130 125 154
PT (sec) 16.9 17 18.4 22.6 28.6 21.3
PT-INR 1.62 1.63 1.75 219 2.81 2.06
P (g/dL) 74 6.2 7 6.6 6.4 6.6
Alb (g/dL) 3.8 3.2 3.6 3.4 3.3 3.2
T-Bil (mg/dL) 2.34 1.82 1.45 0.82 0.62 0.76
AST (U/L) 43 51 55 36 30 32
ALT (U/L) 37 41 46 33 31 28
GGT (U/L) 201 181 217 224 210 202
BUN (U/L) 10.9 11.1 14.1 10.4 11.8
Cr (mg/dL) 0.7 0.73 0.83 0.69 0.73
eGFR (mL/min/1.73m?) 121.3 115.9 100.7 100.7 123.2 115.9
BNP (pg/mL) 303.5 77 72.3
CRP (mg/dL) 6.56 4.43 1.62 0.87 0.65

Fig. 3 Oral photo (whole and #37), Dental X-ray (A, B) and CBCT images (C) of #37 on emergency admis-
sion, and tooth photo and dental X-ray image of #37 after endodontic treatment (D).
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L7 (Figure 3B). #2 T, BAARKEOERZ
Wr& LT, #37 DS MEMRRMERE LWL, ERHE
YR L HHEEAILD 22055, ABEEET (JEZEOFHT
5 T) TORMNGREZIT) Il & L7z, 7B,
MR EMRA T, ABESH & AR 1AM ZOWT R
LEETH - 7.

(BRABREROAREZR)

ABE1HH @ ERTOREIZB T, MEEERED
HRIIEETH 7205, T4 FIA4 VIt - TR
BPiERS: ONva~x vy t1gx2|l H, ¥V
N BN ERT V) v 45gx4lnlH) B AR
BHHEIG L7,

ABi2HH @ RO T (38.1°C), WBC O IE
AL (2,970/uL) EHEFEL 727290, ERERETH 5
#3TOW G X FEN L 72, 7~ & v X AR ER
7 (Figure 3B) 2B\ T, #37 DIESERIZ B 7
X A% 1 O LA DAL L 72, BN L 72 cone-
beam computed tomography (CBCT) MHi{§4:4rC
X, #37 OREENFRIRR (C-shaped canal) T
HhHTE, WIRIBRILOWE S E MR L. &6
(2, MRREROIRZEDS T RIEE I E TR ML L Tz
(Figure 3C).

ABE3HH - MKIEA36.7°C I F L, &F KL%
7 LIGO 72,

AB4RH Ny ax 4y w357 LVvFE— KIS
RIERK L 3895) RIIE L2720, Nraxf v
OG-k L7z

Abt5 HH : 14 36.6°C, WBC 3,790/uL,, CRP 1.62mg/
dL &, &5 REIISSICwE L7720, RYLICh
B L72T/N—F AR TC, #37 DWPNIGEHE = FR
L7z, B, NravA v ryWikE ik, REK
EFEBIIHER L.

ABSHH : BUREZ ANV L - T EY ) ¥
(3gx4H, AFE12HH F THY5) ICEH L 72,

ABt12 HH : 1£i5.36.3°C, WBC 3,690/uL, CRP 0.65 mg/
dL &, EHIREBIEZwE L, #37OWRE N KG)R
W SN THIEIRETH L 2 L 2R L%, ]

FetEALE % 17> 72 (Figure 3D).
13HH : @5 RKEOLEEB L U #37 DIEIRL E
wHERRE, BREE o7z,

&
b

A

GRBEEDIZE)
A OWIMAE DR E & % o 72 #37 DFERITZ%E L

TBY, TNFEFTIEREOHFE IR LNV, —7],
CRPEDHEE EA e L THh, B 1EMEZD

WEHEZEIC LR 785492 > (500mg, 4 1X7H)
AL L. F0%k, #3TORBEIZER L &8
5L, BUE, EMWOEEEEERZ T TH 5.
%8B, SROEFZEEZ T, IEDY) A7 DEWN
ACHD JEBITIX, BRFHEE Z 2T 5 BICEEH &)
LW E DT 5 O %E 2 FR T & 72 A ki ft
HRICEKNTAIED Y A7 Z TIFA7-0ICHENTH
bE#Zi:. 2T, ACHD BEH & A AHAER
IZ¥RTE 54— F (Figure 4) %{E L C, ACHD
by —TERATAVATLERHELZ. AT—FO
e EORA v M LT, ORENLERLEICL S
TR IILEE 0D 8 AE 2R & B0 0w 5 . 20 B R AL C b T IMLRE
VA RHAHZ LA, @QRI—F (HAVEER
BWERXTA NI y~D) 7)) 5= IE (2B
BIEHABELZT 7 v ATE LBREOMBE, OEEH
TR S AT IR B E E G REBINICH &
DR DBV A HEKWTEL, TEEEZBELTERL
7o, R — REERHER L CREHGEDOBICHIR T 5
L& o T, HAHAERRO IE 345 ) A 7 D3
ENAHZEEMEL TG,

ITI. %%

ULAE O M O HEH I, R OB RS
D90% L EDAH AT CEFTELIHICARDY,
ACHD B EHIZE LMD —RE /2 E>T 0D >Y,
Tl E4E 1505 AAYACHD & 2 S, 4E5%
DELETHEMLCTETWS ERESRTBYY, &H
ET3H ACHD O B & H13# 9,000 A/ 4 THhN L T
BY, 50 AL LIRS RTWRY, Tk &
R 6, S, ACHD BHVHEHAHE 22T 5%

=2
=

é For Dentists and Oral Surgeons )

The patient has a history of congenital heart disease
and is at risk for infective endocarditis.

Incidence of bacteremia due to
dental procedures (%) .
« Please consider prophylactic

administration of antimicrobials
in conjunction with dental

Tooth Extraction 18~100

.
procedures.

+ Please instruct the patients to U

have regular dental checkups. OKAYAMA

UNIVERSITY

Scaling 8~79

Endodontic
Treatment

42

Tooth Brushing 23 Okayama University Hospital-ACHD Center

TEL: +81-86-223-7151 )\

Prophylactic ion of icrobials (For Adults) \
beta-lactam Antimicrobials and . :
Allergy dosage Times/Period
. Amoxicillin
negative 29
Clindamycin
600 mg One oral dose and
- - 1 hour before the
positive Azgl(';rs)r;gy;cm dental treatments
Clarithromycin
400 mg
Ref. Guidelines for the Prevention and Treatment

of Infective Endocarditis ver.2017 (p55)

Fig. 4 Patient card for prophylactic antimicrobial administration prior to dental treatments.
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KIFEHICHWINT A 2 EATH SN, wHEHEERTO
IEY A7 GG INFE CTCULICEREICRLEEZD
nTnz9,

KIEGNE 7 + v & VFMOBEELRH Y, 1 FIA
¥ T EHGERE O T R R G- ot v 7
YALANWVIEY FATICEYT Y. Lal, IERY
A7 BRI T B HARNRFHER I 817 % Bk FEE
AL 72T, IE FRIC B S TR PLRE 3
B OUEEYIEL HEE L T b HREHERIIZA 7%
WEWVIFERPHE STV ST, KREEHRE TR,
BRI ARERAT204E DL Lo H AR A BFE il (403%4) %
R, 13OFELEM 25 7% % IE TR %R
Fx2ITo72. ZOHT, SEOEFEFELCL, A F
FA v ERL FRERPURE S G S EE e AL L2 4
SN LHAER (RGREGE) OFEBIIHT LT,
PR SO TR G- B & 250 L T % B RHE Al 1
66.1% TH o7z, &5, BAICHT 5 IE FRIME
AESNHBAOT7TEF L) VOIELWERE (2.0g L
ERAAG 1R AT AR) % N1 C & - B RHEE Al 15 19.5%
KT oTwi, ZoXH)BERERMHD, IEFHIC
Xt 9 5 B EHE S O 2RI A BT OMK S 2
ThobEEZD.

F 72, S ORER % B L C, ACHD B H &7
BERHGIR AT O F B PR 31 5 O B & s RHE Rl 12
EHERA D 2 LW L WERTHEBRLZ:, 20729,
ACHD B# H S D i FHEE 2N PR O 7 #%
5oV HRCTCE L EE N — F (Figure 4) % 1F
Y BERICES 7. Sk, RIE FHEEZES—F
DORMFEWFET RN EOERILINL L LD
2, BREHGHICIE) TE SSE ) A7 S s s 2 &
IR L2, 72, S51TB 2 KT A ACHD B
OEHGE T GO & L2 DPEREICE LT, FgIsRt
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CEmCEING.
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IE &) A7 BETHHHLEEOREENH 5 BHE
DOWFHER AL D B (R K S 2 225G % ke L
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A case report of bacteremia caused by dental endodontic
treatment in a patient with single ventricle

Kazuhiro Omori®?, Norihisa Toh? ?, Hidetaka Ideguchi?, Kentaro Okamoto?,
Hidefumi Sako, Kanako Kodama?®, Tadashi Yamamoto®, Teiji Akagi®?,
Shingo Kasahara? ?, Hiroshi Ito*?, Shogo Takashiba®

DDepartment of Periodontics and Endodontics, Division of Dentistry,
Okayama University Hospital

2 Center for Adult Congenital Heart Disease, Okayama University Hospital
3 Department of Cardiovascular Medicine, Okayama University Hospital

Y Department of Pathophysiology-Periodontal Science, Okayama University Graduate School of
Medicine, Dentistry and Pharmaceutical Sciences

% Department of Cardiovascular Surgery, Okayama University Hospital

Abstract

Dental treatments are associated with a high risk of bacteremia, even if the procedure
does not appear to be invasive procedures. In the present case, we experienced a patient with
postoperative Fontan surgery classified as high risk for infective endocarditis (IE) who devel-
oped bacteremia after dental treatment, leading to emergency hospitalization. The patient
was a 20-year-old male with single venticle. He had a history of bilateral Glenn and Fontan
surgeries. In June 2021, he had endodontic treatment of a mandibular left second molar (#37)
under the diagnosis of chronic periapical periodontitis without prophylactic antimicrobials
at a nearby dental clinic. In July 2021, he urgently visited the Department of Cardiology,
Okayama University Hospital, because he experienced spontaneous pain of #37, chills, shiv-
ering, and high fever. Because of the history for bacteremia due to dental infection was sus-
pected, the patient was urgently referred to the Department of Periodontics and Endodontics,
Okayama University Hospital, and diagnosed acute periapical periodontitis of #37. On day 5
of hospitalization, endodontic treatment of #37 was resumed under continuous antimicrobial
therapy, and root canal filling was performed on day 12 of hospitalization. The patient was
discharged on the 13th day of hospitalization. Based on this case, we developed a card that can
be used by the patients who classified as high risk for IE to easily present the need for prophy-
lactic antimicrobial administration prior to dental treatment. We hope that the appropriate
use of this card will reduce the risk of developing IE related to dental treatment.

Key words : single ventricle, Fontan surgery, infective endocarditis, dental treatment
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7% v 7 UiitRBEHED COVID-19 il 1% L THE#HRA T
PEER Y RE Db & AKEE 3 L & K L 725 Bl
~PBEDNYEN D ¢
TF vV UPERBE I — FOEROIREITONVWT~

RIL RS, T Wil S8H o, kb 2, AR By B,

B

AN AR BT R Be R S A A

=

=
=

T x ¥ MO BEE, FEIRIERCIEIIRNEERET 2 MTHEZ AL TBY, Sk

S TIRERENEDE S\ HHE T 5.

L, T Y UMBRTH D EDERIZHIH L TWid o 72 COVID-19 i 25 0 20 1% A5 14
IR L ChRIE IR 2 1o 7o & 2 A, IRBREIREDSHHE LAGEE R IMAE 2 3k L, VA-ECMO Ty L5

7oAER) A AR L 72

20194F 12 COVID-193 &5 L CLSR, REFID L H 27+ v ¥ VilithBHE EWEHE - fa
E - A EENSET LAy — AWM ATwa,. L, 74 27 AERICHT 5 EWIEERA
DfEREIZOVWTES T VLN TRV, KEBZELT, 74 07 UfEEETHESNS
HZ, 74 27 EROERICBT AEREEIRRERESNT [T+ v 7 VEREE T — K] (B

L) EHMTEL L) ICIRET 5.

X—TJ—K: 7+ % B, COVID-19fti%,

= PEEP, 74 v ¥ VIEBREZ I —F

I. IZL®HIC

T4 v 8 CPEBRITARERIRIEBR 2 B AR~ S
LIMATENREZH L CBY, B kEEiRk CIIEEREE
BEDIWHRET 5 2 L1k, DNETEBREREE - FREAHE
BREDHEMEOFTIILLHOENTVIHETH .
La»L, SEHESETT v 7 ERICED DA
MII e A ELWHAEROBI T, COVID-19fi%i2
L BERFACA BB E 2 5 L&\ B iR T
BREPRE DS HE L 72— B & AR ER L 72,

Kim X OBHML, MBEERBYTO7+ v 7 EERIC
A EIEERROfEREOEE L, BEHO [7+
VEUERER N — K] OEERIRETHZ L TH A,

I1. JEpl

B 2010 B

BUwmEE @ RBE6HAIIC KN E SRR L7z KB4 HAT
(283 - S BEE - KA I L 720 FHKEKAS

COVID-19 5% & FIBH L 72, SRBERTH 2> 5 39°C @
BE - R RO 0, MHREBYRE S L7
WP PRI, WHEEE, PREREE, WREREIIVTD R
Do Tz.

BEARE © e R OB R COEPRRXRIE - BBk

7g - RIMERALICR L CRMERDH D, A FREIGERE
WRZE1RIENZZ LT\ b . RERSTIE, KA
WXELR 74+ 7 VFRTH L EERITIBEL TR
no7z)
Wk - 7L IV¥— 72 L
AEIERE 721X 22048 H - 183K~
72 F > 1 COVID-197 7 F MR 2 L
RPN A &V BEakiE#, RIR38.0°C, Il
116/77mmHg, WRIAELSO[R], 4 - ¥, W Ei16H,~
57, Sp0, 86~89% (HENA, WE D SpO, IZAH)
IR EE I IE RIS FAES »  (Fig. 1), Ml :
W, b OHMEER L, BB iES D (Fig. 2).
AL
- BIFEER L 0 COVID-19 NEAR #: Bk
S 039 P AN K 1 N I A N 357
H (Fig. 3)
- MM R WBC 2700/ul, Hb 20.3g/dl, Plt
14.9 /i /ul, CRP 0.24 mg/dl £iifi , D-dimer 0.5 pg/
ml i
<R HR 750 AR, I aVf V2-6 C
#W S (Fig. 4)
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Fig. 1
thoracic region.

Surgical scar in the midline of the anterior

Fig. 3 Ground-glass opacities in both lower lung
fields.

Fig. 2 Clubbed fingers.

\ZEHIAR T Sp0, & IV E b 7243, B SpO, %
HELTWRWEDZ ETHho 7z, R OB R
OREEAIEICEI L Cld, iEaieatE v REL 72
BHE L ATV EILEIH200mg (B HA 5 100mg) -
TR AT emg/HHAR - ~8) AN T L
5000 HALFZ TS 1 H 28 CiE#E % B L 72,

ABe s Ake2H BIZIZM 5 14~1910E, 45 -
Sp0, 91~96% (0, 4~5L/45)) LEEFELIZEALL,

38

JEEAAL 2 1T T L hr o7z, ABESHHIC
JHPF—=N—< 227 10LTd Sp0, 80% 1AL T L,
Nasal High Flow (iii& : 40L/45, FiO, : 70%) T
Sp0, 90% Fif-TdH o 72720, AN - RIEOKHED
b, BE2EEOHEE L L2LAads, ZoFE
BT MR REOTRZ &L hhoie.

HEHBOBRLE: 72082V IF T AL TR
T v ARHiEER, ZANETYAZMA T
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Fig. 4

7, Sp0, 86% FTLA AT ZOF FIHFE L E
L7z, NP2 (VCV E — F : FiO, 100%,
PEEP 5cmH,0, RR 150874, TV 500ml) |23t
LTd Sp0, 80% H & KN o727, 154 |2 PEEP
AL, wEMI2I1Z PEEP 15ecmH,0 T TLEIF7-.
HEEBOWEEL >~ b4~ (Fig. 5) Tld&M < ig
DOIEEIIRD e dp o7z, FEIELLIR T 2 —1%, MO T
AR TH Y, HOBEMATROFEIIAHTS -
7. PEEP # & < LCTd, I B I+ 80 mmHg LA
T - Sp0, 80% LLT & HIZIME & BRFR b2 L L 72,
EEERMSE IR LTy v 7 v ) — ACEE LTH)
THICKENELEHO, JIMEICHLTIE/ VT FL
TV ERBG L DNEDSITE AERT RN o7,
VA-ECMO D ¥ A F2TIHRGENEHICEK L,
VA-ECMO #1FA L7z, ZDk, SpO, 90% A2t
L7z, WH, FEEAHORERRIMAE & ARIME & LT
WIRBE~TR e % & 2o 72,

ZOHOMEM  HH, WA ERIER L EeK
MEFEBIEIZR L TT7 + ¥ »F4lf (Total Cavopu-
lonary Connection DI + > % )Lik) A3 S T
W22 EDH N DT EDN S OBEIEHRTH L 72,
B DOREEZ T, BH#IZ VA-ECMO % BERL L,
e 7 < BEE Sz

ITI. %%

LE, T4 VY Ui OBEERESERICH L %
o 72 COVID-19fifi 212k L €, BAWHERIZEH W
E R e fTo 728 22, JEBREIRED S Hike L ARME SR 1M

39

Il aVf and V2-6 with deep S wave.

Fig. 5 Chest X-ray just after intubation. Lung
permeability is increased with high PEEP.
There is no evidence of pneumothorax or
worsening pneumonia.

JEZ KL, 9 LT VA-ECMO CTHcér LIS/ 56 %
FRER L 72,

INFE CTHIEIR CIRRENES A L2 7+ &
TEBOREBIREY 13d 575, AIEHNIE COVID-19fi 45
B L7 + ¥ ¥ UPRBRICR L T\ B IR TR BR
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Fig. 6 Lateral tunnel Fontan operation for complete great vessel transposition (type Ill) and left ventricular
hypoplasia.
Superion vena cava \ //
| \ J 7
- J ¥ Pulmonar ! &<
- artery ) — -
= ({1 — é
JAM | —S \_
7/ /1 \ N
/f"“"\{ \\nn' Left atrium =
v‘ki‘)‘l xq‘vium \ \ i
& AN\ |4
A DA i\ /J(/&“ s \\, \
p - \ il fenestration /" |\ 1 © |
— NN /) N R )
e \ Lw“"‘"kk ( / “‘ ‘_\]\ L Single ventricle ,:‘
111 o J \ [N =0
NS NS
lnlcr»r\;-vu cava \\‘—'/ In’l'\'"\\‘lll(l\l S

Fig. 7 In the Fontan circulation, high PEEP causes a decrease in venous return and cardiac output. At the
same time, right-left shunt blood flow increases due to fenestration, resulting in hypoxemia.

BREDNGHE & ARBRRIMAE 2 2k L 72400 TOHE TH 5. 50> COVID-19 M2 B 1T 5 B N RO E D

74 v B (MOREHIR-IMEIIRY &) &3, HARTA VY T, 7427 AERTIREERIC
R 22 LE LD TH LT 7/ —BHERIELEE Sp0,;<90% X L < H Y, fRELDIE B - 77/ —F
BEIATONLMATHREEEN TH L. AEFITI, AHIZDE SN, BHREEERON=ZANLENLHN

EakmEEA IR & AESEEEEIC LT, Ml SpO, PME T3 2 0> THIBT L, M E e FLERE D 28
H Y RVERTbITW, 2, 3-5mm O SpO, Dkl & 1 b FREHRG ELHE OIS IZI3A
fenestration (FIZ&) WO /NSLRILEENT A2 & HelLTwb,

T, Bi@ME 7% &1 X o THIEIRE A5k - 72356 C T APERTE, NS TIX PEEP 12X %

b Z O fenestration & /i L THEERIRE TR 2SI H D, FRENE O L F- CEIRERAMET L, OIAME LT

O EE ST 2 2 L5 CE 5 (Fig. 6). T 5720T % 575V PEEP T4 2 L EAH 27,
¥ 7z fenestration (2 X A5G ¥~ M2 X - T, L Lads, REFITIE, RAPS 200D

Tox vy IR EE IS O KERER ME (SpO, EBENDOBI NG DED S AN 7 + v ¥ VFBRTH
N90~95%) X%k oTW5hb, ZD/ze, fEH ATIX HZEDHBHL h o7z ITBERLIIED S BV
COVID-19 fili % @ FE4E & (3 BR 35 9 f1E CREMM S L % FERIFETH - 72 2 LAFFHE SNzAS, RADEEREIR
W, T F ¥ UARRE TR R AN S EAEE O R WL 2hb 5, REEIZIZEAEO COVID-19fi %
e LTHEL TR, WX L CHRE T 5 &) RET RN E o7z, 20tk

HAB NG R ORESESE, oillaa )y 1 LA [ £ #2455, C fenestration 70 5 @ 3 v >~ b LR A3 HE 0
JEGRt & LC [ Fontan ffi %83 %% COVID-19 &4 L7272 0MHEAL DL 7275, PEEP 2 BIZEO 2T
BRI LB EOREIZOWT] LW TA K4~ W% 57w EFAfE L 7-. PEEP CHEWNED LA
FRELTCHBY, 2OHmTIE, 7427 UiiREEC 5 2L THIREMEDHTIRT L, RrIC§eRepEE
B BNl s OB W R BEAEEE R X/ N1 &V DAL - DOWifEIZE > 72 (Fig. 7).

oA - MEAT R (FUEREZ &) CTEREMIEHE$ T PFERIT RN R M R B O T L R IZTE
LIENEELLTCNDY, BPRE N RSN TBYY, ZOHEBEODEDIC
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RBFOHRL

META S ERTT
| have Fontan - circulation.
a BN (AN EDTEN)

EEHSERENENBYET, MAHEEDA
PBAE, ERBOBRENNEESECLEES
BULET,

EERFICIL, BIRBENREET 51O FPEEP
[EEEFTLIZELN,

HMIETROAMSIUESRBLTIZEN,

THELBRBAN COVID-19 BRESLIBaOBMoNT  EIEEIE
(BRRARRIEOEEFRORER) ;

nEBERRAM
CERMRBOFHE:

- E R DOERFREAFIE (SpO2)
s %

FEEERE
EBES

FhOBH
{ER

Fig. 8 7+ > % fERBEEH— K.

Fontan-circulation patient card

Requests in case of emergency

| have Fontan - circulation.

mCaution (to the emergency doctor)

+ | usually have hypoxemia. If pneumonia is
suspected, please treat while considering usual
oxygen saturation

+ Avoid high PEEP during intubation as it
causes circulatory collapse.

+ Please refer to the following guidelines for
details.

Treatment of COVID-19 infection in patients with Fontan circulation
(Japanese Society for Adult Congenital Heart Disease )

A

mFilled in by the attending physician

- Surgical history of congenital heart diseases

- Usual oxygen saturation (SpO,) :

% ~ %

+ Name of attending physician

+ Attending physician's contact information

Name

Adress

Tel

Fig. 9 Fontan circulation patient card.

ORI MATEENMEG LT L Bbh s, 5t
KU CERBEZHENICBELTCOLIHL T [74 &~
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A Case of Circulatory Collapse and Hypoxemia with High
Positive Endo-Expiratory Pressure Ventilation for COVID-19
Pneumonia in a Postoperative Fontan Patient
Who Was Not Known in Advance
—Recommendations for the Fontan Circulation Patient Card—

Masashi Oe, Hirotoshi Ide, Yusuke Shibata, Takeru Maruyama,
Momoko Iwamoto, Atsushi Shima, Takeshi Ueda

Emergency and General Internal Medicine, Rakuwakai Marutamachi Hospital

Abstract

Patients with the Fontan circulation have hemodynamics in which the systemic venous
circulation is connected directly to the pulmonary arteries, and high positive pressure ventila-
tion can easily increase pulmonary vascular resistance and disrupt the circulatory dynamics.

In this case report, a 23-year-old man with COVID-19 pneumonia, whose past medical
history of Fontan circulation was not known beforehand, was urgently intubated and given
high positive pressure ventilation after worsening pneumonia, which deteriorates circulatory
dynamics. VA-ECMO was subsequently introduced for the patient.

Since the spread of COVID-19 in 2019, The number of COVID-19 pneumonia with Fon-
tan circulation treated by internists, emergency physicians, and intensivists is increasing.
However, the risks of high positive pressure ventilation for the Fontan circulation are still
poorly known.

Through this case report, we recommend that patients with Fontan circulation have a
“Fontan circulation patient card”, which contains precautions for treating them.

Key words : Fontan circulation, COVID-19 pneumonia, High positive end expiratory pressure,
Fontan circulation patient card
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HARB NG RO ESAMEE 5125 2% 43~48 (20234F)

Fontan i # (2R 2 FhE U 72 A2 OB BORE A 0 15 75

KB ERY, LA REY, Mk mY, B wE Y,
PiiE RV, mE AMTY, N EeY R SEEY
U A5 R AR JB R A A il o S A B s B N R )
) X2 B R A KR E0 4 A i b ot [ R R A i s B T L2 P R
3 N g A N KT R A A i o SR M A i s e e 22 i R

E B

Fontan B#ERT#E (FALD; Fontan-associated liver disease) U & DIZHFHHIRZIEAH S N
TWa, izEENOET, HERAUEOHRE IR 505, EEHRHESBEL L '8
RISAE K2 AP L, Fontan flif 134 ICFAIENE &L B S 7o/ NRBI 2355 5. FEFNIZ 15
B, A MRIEBGEERE I LT, 2507 A IZHI#E D & Fontan FAli & fiifT S 7z, 351
EHERMEEGEZ SE L, EMBIIREZ IS T 5 A7~ MEERZRIC-HER L 72 625
RELREISE L2, TREIYVRHIS ZE MBI IRIE AT 3 X OVBA B ERIL KA & J 1T L 72, 2%l
FER BB OB & ORI BRI B MATEE O T 4 Ve %2 I L7z, 152 PR & 0k
AT T SH/8FAIKIZ 21 mm KON E e 2 MR L, IR TR L RIS & 2 S

doi: 10.34376/jsachd.C-2022-0003

7z. Fontan fEERAEOFITIE, X 0 BHA S FFMIHEIEE & @B B 72 RO & B % 72

WHHAT T 5 2 LD EETH 5.

F—T— K74 2y R, R, 7+ 2y 2Pl 7o vy SRR, A0

T UE e B

L W&

Fontan 72 m B2, Fontan PIERFH (FALD;
Fontan-associated liver disease) % &7:L )54 Z &8
MHNTW5, Fontan fEER CTIX O IFERICHEL L
T, POLEIREDO LA 272 L3 <, LAHEE
TLRTWEEEET L. 2070, IFHNOFRLER
B o1& MRS EMmE A4 L, FALD # &9 5%
LEZ 5N TWw5, FALD 11X, FFARAETL, ATREZ,
BB # (HCC: hepatocellular carcinoma) 75& F
., FALD-HCC i3 Fontan fli{2? 1.15-1.3% (2 FEE
%% FALD-HCC D5 34N LAEATR Y % &5
HTBY, 10 TOREFIFHTH L. SHFE~ I,
FHHRINESEBAE (PLE: protein-losing enteropathy)
B L OHRSAEL S (PB: plastic bronchitis) % &ff
L, Fontan ffif% 134 & v 9 FHJIC FALD-HCC &%
W S A7z 10 B & 8Bk L 72 D Tt 9 5.

I1. JER)

15 B

(R ] o U B 8 (HLHS: hypoplastic left
heart syndrome)

(BUREE] BRJE3 M & L7z HLHS (R1E 7P SH K

BRI FI4E) T, H#i4!2 RV-PA shunt # H W 72
Norwood fff, 44 5» A 12 J5 6] 14 Glenn 7 % 5
¥, 204 HI218mm DUEE F WA D &
Fontan FAFICHEEL /2. 32 PLE #58GE L, A6
BIRBEZE CF T A AT v MEERIC-HER L. 6
WC PB & FSHE L7z, TRAZAVERIY (/e Bl B AR 35 Al
B L OIS B B OILRAT, KBRS PRI %
FEAT L7z, ArAni i GE RIS 12mmHg, 2l # RSk
ZERE I 3mmHg T - 72 b D, rtkid i
MRE10mmHg & 7 1) iz EiH R L7z, BhIRImEE %
fUFIEE L, AT 95.8%, M{293.1% Th o7z, €D
RATFERZ B B OIEK 3B L OV B AR 81 =) 117 2%
DA )VERYKEL, PBOFEMR, EMEHEYEL
7. BIBIROILK A FAES 58T, BYIRIMER AR
FEIZMRTT L 1038 DR 12 80% 5 CHERE L 72, " ORIk
JFEIZ—BAIZ 15mmHg £ %25 2 L iddh o720 DOFE
Helx 9, HEd212~13mmHg THERE L /2. PLE 12
OWTIEIRE ) HEME7 VT I VEOK T A
SN2 0D, 14FIIZEFILL Tz 145120
T L 72 BRI T TOFELIR Y 7 — 7 VIRAIZ T
KBRS IS E#230mmHg D% BH7:. Zo&
SEZHEHE 129mmHg, $EERHFE 10mmHg,

2022F 10A6HZEf 20224 125 8HZIE

20234 1 B 31 HRHARH

EAEST  E ER, RARFEEAKNRE SRR PR EEE SRR IRE/ER,
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Table 1 Laboratory data.
TP 6.1 g/dL RBC 5.69X10%/uL Anti-HBc <1.00 S/CO
Alb 3.7 g/dL Ht 48.8% HBsAg <0.05 IU/mL
ChE 230 U/L Hb 15.9 g/dL HCVAb2nd <1.00
T-BIL 0.6 mg/dL WBC 3X10%/uL
AST 25 U/L PLT 14.8X10%/uL AFP 2 ng/mL
ALT 22 U/L Neutro 66.7% CEA 1.1 ng/mL
D 156 U/L Lymph 21.9% CA19-9 3.2 U/mL
ALP IFCC 210 U/L PIVKA-II 4850 mAU/mL
V-GT 101 U/L BNP 19.0 pg/mL
Cre 0.98 mg/dL Hyaluronic acid 21 ng/mL
UN 26 mg/dL APTT 33.2 sec P-3-pP 28.2 ng/mL
Na 137 mmol/L PT 19.7 sec Type 4 sollagen 7S 11.0 ng/mL
K 4.2 mmol/L PT-INR 1.51 M2BPGi 0.58
T-Cho 117 mg/dL
18G 695 mg/dL

HOLEIRE 12mmHg, O 4.15/min/m?, Bk
MR FEAMIE 84.9% TH o 72, 15EIHEIT L7z A2
) — = 2 RIS PR, S5/8HIHIZ 21 mm K
DAY E ER R S 7z, 146107 HaiOMRAET
R D ESE DT 1L 72 20 o 72

(AR ] SRIERE 72 L. BRI L

[WIR] 7> 7V +t>%>25mg/day, £L ¥ /X7
0.8mg/day, =57 7V~ L A Y 2mg/day, 7
O+t 3 F60mg/day, A¥ T/ J 7 b~ 75mg/day,
TIT7 7)) T A 1.2mg/day

[BlE] & $F£147.1cm, AE37.5kg, BMI 17.3, Ifil
J£108/49mmHg, 0fA%096/5, M E15/5, SpO,
85% (ZRNX) Thotz HNEBLXWRNKFT /) —
YD, BRI\ ALN. LEFIE T EFH—
T Levine3 FE O WU A % B5 Aok 5 2 I 12 5P

720 RERIE A OT, i Z 4cm, MEZ 2cm
fdn L7z KRERBIROFABNIT RIAF AR L 72, BHFAED

BIOTRICHEEIIAS D572,

[FAErT /]

[ (Table 1)] BEOME 7V 7 3 R1HE,
AST IEH, ALT IEH, YU IVE YIEH, yOT i,
I L ATO— )VIRME, BEOM/MULE % 72 7.
BEIFABL O CRFREDEGEIIHENTH > /2.
AFP IZIEHHFH CTH > 72, FFRMft~—h -2 L C
&, MW 7oas5—7 2 NEi~<7F K (P-II-P)
BLO4M a5 -7 VISHEMET, e7va yERE
Mac-2 # & & HBESHIZ A 18 (M2BPGi) 1 1EH# T
Ho7z.

CHa 3R X #2] O M RhLE 48%, il #1345 THibh,
FECIRE LAGEZR RO, Hx PO BRSO
R EIIRIE AT M AR A D O 4 V& S HGRD 2.
Kz L. TSP RERE RO Lo 7.

COER] A, ins7/4r, QRS #i-120%, PR
i 160 ms, QRSE 129 ms, = E AT L% R 72,
Lhxa—] HG=EANEmEZRILERE2%, =RVt
B, sz L, AERMEICHkRELZ L, KEIRAFSE
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Fig. 1

Ultrasound image.
Ultrasound imaging of the liver shows a hetero-

geneous mass of 21 mm in segment 5/8.

e L, AT REIIRIC R KI®E 3.2m/s DFRZ%E, AL
KER S ISR KRR HES. 1m/s DFRZED 1) . LA/NEE O
BT ICHEE Sz A7~ b 2T BTEHERF L T8
D, M 1.7m/s THo7z.

[ i 8 35 9% (Fig. 1)] SB/84H 1812 21X16X18mm K
DI 2ROz EEEE 2 LNTIEAEE TEME
T, BRUIHETH -7 2013, IFERICBER
EHEE ARy MR AL T, FAEETVTQ
(virtual touch quantification) 2.05m/sec T& - 7.
VA Riigg T a2 —Tld S5/8 FHIS o f i | Z B IRAH T
IBGDI AR LNz, RINEHTORIBOIRREIZ 20572,
[Gadolinium-ethoxybenzyl-diethylenetriamine pen-
taacetic acid (Gd-EOB-DTPA) % MRI (Fig. 2)]
S5/8121.8cm KO#KiHI, < OMNMIZ0.8cm KO i
TR WTNO#ET S TIWI in-phase (2 T35
H L S5, out-of-phase TEFHHZRL, RO
EAHDREE N7z, Dynamic &5 MRI Tld, FHH
THEBEEFESERVL XD VRS R LR,
HIAMTIE wash out Z7R L7z, 72, FEMIRAHCIX
WEN ORI b @ ROKBUER SNz, &5
(2, A B 2 B RIFEE T 5mm BUT Off
INTR IR RAE I AT 56 LT Y, FALD 2B L 724
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H PR TR 2 SO L 72 L & b7z,

[ 453 v 27 CT (Fig. 3)] Wiz dlft, MAE,
AR DAY — D &2 R B 72, BT SHISHEIE T 12
FHIAH T gs L FIIRAA 2> & F# 4012 221 T wash out
SN BHEE RO, MIZFEBRZEONM, I S7/8 F—
AN, S6 RO RIS B X O wash out &5 K
H AR A & A7

[Ta—7% 4 FTEIFESER (Fig. 4)] S5/8 IS O i
o 2 R ICERICL 72, R0 IR I LAY H 326 & o
PEREASA 5 72, Hematoxylin-Eosin 4 (2 T/
b LA DS AR S 2RI ALY L, Mg e
ML Tw7z, BOKE S1HI2TIZH—TH o7,

T1WI in-phase

Gd-T1WI early phase

!

Bk s ORI 2BER % b > TaEw
Mg L MEEREZE L TEY, mabRFHiasE
LFMr Lz

[Fd] bR IR ERE b 2 WITHIIE & 2
Wi L 7z. Child-Pugh - #Ic>Ww Tk, 7V 7 7
COEBENS L L DOD65 T Grade A & HIMFL 72
Sh5I8FHIFD 2 D DIEELANIHE * H S A e &
ET&Lho7-2 L & Fontan MR NED 4 HIKAES
LT, WREFEE LR E #BIRL 2ho 7.
S BRI T E TRBIRMEMRE R T CT (CTAP)
BLOWEREZ T CT (CTHA) %jitifT L (Fig. 5),
SHI8TIHDEFR L 72 2 D DIERE = B\ T 5 & 7

T1WI out-of-phase

Fig. 2 Gd-EOB-DTPA enhanced magnetic resonance images.
A 1.8-cm nodule is observed in segment 5/8, and a 0.8-cm nodule is observed inside the 1.8-cm nodule. Both

nodules show isointensity to the surrounding parenchyma in T1WI in-phase and hypointensity in the out-of-
phase, suggesting fat content. Dynamic-enhanced MRI shows that the nodules are enhanced in the arterial
phase, washed out in the delayed phase, and show low signal intensity in the hepatobiliary phase. Gd-EOB-
DTPA, Gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid.

Arterial phase Portal phase

Fig. 3 Dynamic-CT images.

Delayed phase

Axial slices of the dynamic CT show that the tumor is enhanced in the arterial phase and washed out in the

delayed phase. CT, computed tomography.
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Fig. 4 Percutaneous liver biopsy.

Percutaneous liver biopsy with ultrasound revealed well-differentiated hepatocellular carcinoma (left; hematoxylin
and eosin staining, 20X objective and right; hematoxylin and eosin staining, 40X objective).

Fig. 5 CT during angiography.

CTAP revealed both segment 5/8 tumors with perfusion defects. CTHA revealed both tumors with enhanced
image. CT, computed tomography; CTAP, CT during arterioportography; CTHA, CT during hepatic angiography.

BIRES N L 2 L7z BT, RFEEICH LT
FEIIRIL AP (TACE) % HifT L7z, AHFEIR
I IEiA% X 0 5453 5 A5k % main feeder & T
L, ¥4 27ah57—7 VTS ZEINL T, HuEH
IV A XA AL AN () EF F—=L®)
PRAELTER LYV 3 Y EEAK 25125
YT F ok (2 h28— Ml mm k) 12 CTER
L7z, BT A8 L V) ki3 % feeder % [EARIZZERR L
7z. TACE O 11 HIRI\Z &SI T2 T 2 A P BEr
# (RFA) %3801 CHtifT LBRGHGEZ Hig L 7-.
NS DIHEEIZ OV TG HEHE B £ ORI E
BRI & ) APHEZR < RifT &7z, EHRICE L Cld—Hi
BZonv7 70 rh) g axfik L T8y VL%
To7z. BUEMBRIEI EBLTEBY, 37 HEICHE
Hik, CT, MRI DWW N DB {EHAEE L OV AFP ©
e %2 AR L, FEEOF MLk L CEFli L T\ 5.
G L 72 SHISTEIDIEIE B X O Z OB I3 % RIE
FTAHATREZFRD T, AT MRI B X O CT 12 TR
ENT=Z DOMOBIMNEEINCZLD e\ 2 & R HEREL T
W5, AFP E3ng/ml & IEFHPIZH Y, AHrHTic & iE
R LTW2yGT 57U/ IZIEH AL, 4Bla5—7 >
7S 7.4ng/ml, M2BPGi 0.52 & AL DT R 7\,
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III. %%

T EBESREE R RE LEEICB VLT, T
BEALESE THRBRMNELLES L0,
Fontan 1§53 % HIE T ODHIED — M) 2 G T
HbH. BIEB O & 9 % o OMETE R R O A Ay T 122
EIZOBRNY, 104, 20FE %2 2 BRAGFZES
N5B L)oo TEIz — Tt O & BHED
METHY), KEEFITIE PLE, PB, FALD-HCC % &
Bt L7-. Fontan FiTIZR8# L 72 TfE%E Cdh % FALD
12E, BTRRME L, ATFREZE, HCC 28& 41 5. Fontan
TEERIHFRUN 22, HOEHIRIED 15, G EOKT
2%, A OH.LEIRIE D 9 - Il & RO B % & 72
5L, FALD # #2425 L%z 51 T3, FALD-
HCC 72 W 4R 35 O W YL i 1 30-32.5 7% & s ST
BOYY —fEm % HCC BT 2 L E4ETH 5.
— W&y 7: HCC OZHEIZIX, BEIFHY A VA B IV
CHIFFS™ 41 VA, T a— VBRI 7 & O EE
BEOFEIKEL, HCCORFEZHEOTWS, =
OB SAED S IFZE, HCCIZHERET S, —J
T, FALD-HCC OFEEHF LTI LITR e b L%
Z 6N, W% %4A6 L 7% v FALD-HCC b £\,
Rodriguez De Santiago 5% 13 FALD-HCC 65l % &
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BYATFIT A4 v 2L E2—"T, 200 (31%) |ZfFHl
BOEHH R h o7z L #Hid L7z. — 75T Sagawa H?
¥ FALD-HCC & & ff# B & L C, £ MjE, PLE,
WWEPE oz L, FALD #F9 5EH T
X, M2 104:120.8%, 204F-122.9%, 304F1213.3% %3
FALD-HCC % 384E L 7.

RIEBTIL, PLEBLUPBZABLTHBY, v
DWW 5 Fontan fEERNEDHER TH - /2. miak L 72
FALD #&# 94 % L £ 2 5 CTw b HLEIRED B
LM EORTICERT A &, 3E LRI AT
L7zl 7 — 7 VRO R 51, dOEIRE
12mmHg & Fontan 5 & L T3 &3 L b &I
7, DHHE D 4.15min/m? & S Tw 7z,
RREFIICATYH, Dk 77— 7 VIRAESR R L, B
72 5 HLERE O S ER O E O T XS EM T
HbH. LPLBNSINIEPLEB LU PB 2 &E L
72721, DHREE BB OER S L O, RS
HRAVE AT #% DR 2 BT 5 2 & C, HulERE
KT 2 28, A EER RO Z E R MIREL 72
HRTHY, WHEMNAZIET 5P TORLERIRE S
DB EOZEEICOWTIE T R MATE TV
V. F LR T TOLNE S T — T VRED A D
FECTH Y, HEOFERIFLEIRE R G =
MEILZLL TV AW TH S, Ohuchi 57 13
Fontan 7 % FEHASE 1 & B Oia OBE %2 R L 72,
KIEF O EIF4.15/min/m?* L EETH Y, 1K
MY 15.3U0 m? TREBIICIKT L Twiz, &l
A% 29 % Fontan fEERAED MATEIRE L 72 o> T
TeMBEED D B, FAERI T, BRI
7 O U C B IR IR 35 I BE 25 84.9% & RMETdH o
7z, HIER L7z &9 ISR o FULERIRIE O 9 - it & FIIR
oI, 7% b bRk O B R M O T AT FALD
RERTL0%51F, RERFRME AR O FZ G %
£ Y EfL X4 FALD-HCC OFKN & 7 5 el % 8
T&7 . F72 FALD-HCC ZJER SI2 BV TR
DEBITAS LTI Z 2 S e L7 HCC L IEF 2
vy, RIEFNIZ B TlE Fontan & B A 472 FALD-
HCC FEAEICBE L 72/ REHEARIE S LD b DD,
FALD-HCC ZHED 1) A 7 A2 D\ TUE R A A
THLDONBIRTH 5.

Fit\» T FALD OB L OVEAEFEFEAIZ DV Tk
A, — IR EOBERIZB W TIE, Lo EE
EE SR HFREZE DB O 720 12 H DA a7 ) v 7y
A F KAV ST WA, Emamaullee 5% 13 FALD
(BT BEEOFRMEILICI, I/MUEE, CYve »
7= fti, APRI (aspartate aminotransferase-to-platelet
ratio index) =1, FIB-4 (fibrosis-4) index & i 7%
IR L 7 & HiE L 7. 72 Baek 5% 1% Fontan flf
% O W2 T l%, Forns index =1, APRI & fH,

47

AST/ALT ratio S Tdh - 72 £ s L7z, AIEHIT
1, M/ MUEAE S X OF Forns index Bl % 5850725 O
®, YY) ¥, APRI FIB-4 index, AST/ALT ratio
WCOWTRAEBELREIL 2RO Loz BEoOHE%
ATCHIMBEHAIBMEB L AT TY VTV AT ADS
@ FALD OFSFERL DB X O 2 7 @R LIZNEETH
B RS TIE S NS VIQ 72 EOIF
TEEIZDWTIL, Fontan iR DT 9 o MLOFEEE, s
HIRIE OB % =, B LR 2 {2121
L <, RIED A7 EINLIZRETH S &2 5.

WRZETA Fo4 ~121d, CRUSHIFREEY
B BB MHIFER, BXOIEY 2 LV AMOFEZEEE I
KL CHRE O ERH A7) — = v ZadER I T
BY, 3~67 HHEE CORIEREEERE, BEE~—
71— HEAHIAT S5, FALD ICH L C b RIS
HEIERICFEIR % & < 422 5. Rodriguez De
Santiago 5% X FRO LI BRI ) —= v T hE%
M8 LT\ 5. Fontan fii#% 104F, & % \»id Fontan
TEEAEENIBWTIT L ) BRI, s RS
X O¥ER CT H 5\ 13 MRI, AFP Z I3 5. JFIC
2O VIEAIZIE, 67 T L ICBEERRED
LOAFP ORI X FAET 5. FIZ1 2L FoiGHEi %
RO L4, Fontan Mt EEICHEI 2 b D THN
X, 37 AHICBEEREB L UAFP 2 lIET 5.
BT 7 4 8 C 2 WA 121d FALD-HCC #5510 720
VWA AE M % S 5. Fontan i 5 3% 12 SR Y
NFAGET &, T b b RFMEE ST R T H
D, (UMRI TH—OEFE5%ZRY, (2)T15HM, T25%
HEG TREOSETH L WVIIHESTEZRYT, (3)I
BRTE CREOEESH L VIZERE T2 R, (4)
BUBRHCEETD 2 VWIEEETERT, 5) Mk
Hd 5 VI EAHCTERE T ICETHET S, (6) 7+
O—7 v 7 THALZWY, (T)AFPIEH, (8) %%k
BILUORMEIIOAT A8 EET S, REFITIZ
i 5] O BB B & AR A2 5 14E 107 H2SRB L T8
D, BIROHERERE L D b EnTWwiz BB
DIIZERN R A2 ) —= v TIREDPEFICEETH
%. AFPIZOWTIE, REFICIIIEHEFTH - 7.
FALD-HCC ®21.7-26% TIEH CTh oz L fiF s
THEN > AFP IZBE 174 2 b OOEEHRED N
BOTPREVWEWVZ D,

BB LT, FHEZET A N7 4 23l
fit Child-Pugh 773 A & %5\ 13 B T/ ER B X O
PRER A <, BERE1~31M8, EBE3em INT
H AL, RBREROBEILTH ) R 7212
BEIFREDHEIR S TR Y, IR & BER R R
MBS L OMBETIFICE>TW5Y, SHkA
X, SHISFHIIZERE L /22 0 DIERLAMIREE G
LUREM AR ECTE o2l kb, BEMEDLM
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L7 FChHF—F VI X BEIREE T CT & TACE
ZEERICHIT S A2 82 L 0, HivvTRFA ZEIML
THUAM G % HI8 L 72, FALD-HCC O {&# 121
LClx, #MEHSEIER = RFA 7 & O ERIGHE, il
Fik, TACE, Wik, best supportive care 3k
BEEND, VEEAEFEERIZE0% EMEINTWVE Y,
FALD-HCC DiH# 5§t & — iy 2 T RE s & 512
W) Z EIEHEROARHAD VD, FALD 2T i fiE
WCH5 2 58 b0 X HI2% 2 5%, Fontan fEERA
ENDREORIENEIL EOREE D, L) EAVRET
H5H. FHZENC L OGN EEEZ BigE s 2 L0537
BUGEIZ O35 eSS ), B A 7 ) —= >
T OEEMN T 5.

IV. ik

Fontan ffif% 134F, 15\ & 380E L 726 %
i L7z, Fontan i @B O GIHED O EDTH
% FALD-HCC 3 &:m P2 AT 2 EELKETH
%. Fontan ffi 72 104F, & % (% Fontan fEER A2 D
BITIE LD REI2 S, FHIERE S IE 2 &5 I E V72T
HilB A 2 IS HEIT A L EETH 5.
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Fontan-related hepatocellular carcinoma in a 15-year-old
patient with hypoplastic left heart syndrome: A case report

Kayo Ogino?, Yuji Doi?, Tomohiro Hayashi?, Kenji Waki?, Yoshio Arakaki?,
Hiroyuki Takabatake?, Takafumi Ono?, Yukio Ishisaka®
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Abstract

Hepatocellular carcinoma (HCC) is known to arise from Fontan-associated liver diseases

(FALD) after Fontan surgery. A 15-year-old male patient with hypoplastic left heart syn-

drome was diagnosed with HCC. He underwent fenestrated extracardiac total cavopulmo-

nary connection at age 2 years and developed protein-losing enteropathy at age 3 years that

temporarily remitted after stenting for left pulmonary artery stenosis. However, he developed

plastic bronchitis at age 6 years and underwent surgical left pulmonary artery enlargement

and re-fenestration for an extracardiac conduit at age 7 years. At age 15 years, liver ultraso-

nography revealed a heterogeneous mass of 21 mm in the S5/8 region, which was diagnosed as

a well-differentiated HCC on liver biopsy. In cases of Fontan failure, it is especially important

to perform regular liver ultrasound examinations to diagnose HCC at an earlier stage.

Key words : Fontan-associated liver disease, hepatocellular carcinoma, Fontan operation, failed
Fontan-type circulation, hypoplastic left heart syndrome
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Left schema showed the Shaher type 4, defined as both right coronary and left anterior descending

coronary arising from an anterior sinus, with a circumflex coronary arising from a posterior sinus.
Right schema demonstrated the heart after arterial switch operation.

< Figure 2 >

Mc12

SAITAMA RED CROSS HOSPITAL!
0

Fig. 2 Preoperative chest X-ray showed mild cardiomegaly with a cardiothoracic ratio of 0.57.
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Fig. 3 Preoperative electrocardiogram showed a high R wave with an R/S ratio of greater than 1 in V1

lead indicating right ventricular hypertrophy.

Fig. 4 Preoperative computed tomography showed the right ventricular outflow tract narrowing and pul-
monary stenosis. A right coronary artery runs in front of the right ventricular outflow tract.

[ 16mm PTFE ringed grat |

Right coronary

Sv
geale [ Ao |
B
[ReA | ¢ ;
X =

26mm J-graft containing
23mm On-X mechanical valve

Fig. 5 Operative schema shows the right ventricular outflow tract obstruction. The central pulmonary
artery was replaced with a 16 mm ringed polytetrafluoroethylene graft, concomitant with RVOT
reconstruction using a 26 mm J-graft containing a 23mm ON-X mechanical valve. An urgent coro-
nary bypass grafting to the right coronary was performed soon after the initial operation.
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< Figure 6 >}

Right ventriculography (AP) | 88 Right ventriculography (LAT) &

Fig. 6 Postoperative catheterization shows a patent saphenous vein graft to the right coronary artery, a
newly created right ventricular outflow tract, and the central pulmonary artery.
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Abstract

The arterial switch operation for transposition of the great arteries (TGA) is associated
with postoperative right ventricular outflow tract (RVOT) obstructions such as supra valvu-

lar, valvular, and subvalvular pulmonary stenosis. Although many effective strategies for

such stenosis have been reported, including catheter interventions and surgical interventions,

none of them are effective for TGA accompanied by unique coronary anatomies such as Shaher

types 3, 4, 5, 7 and 9, which involve the right coronary artery running in front of the RVOT.
Here, we report a successful surgical treatment for RVOT obstruction, which included an

extensive replacement using a 26 mm J-graft containing a 23 mm On-X mechanical valve at

the main pulmonary artery, and a 16 mm ringed polytetrafluoroethylene graft at the central

pulmonary artery, and a coronary artery bypass to the right coronary artery.

Key words : transposition of the great arteries, arterial switch operation, coronary artery bypass,

right ventricular outflow tract reconstruction
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