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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,
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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,
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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®
DDepartment of Pediatrics, Kurashiki Central Hospital

2 Department of Gastroenterology and Hepatology, Kurashiki Central Hospital

3 Department of Diagnostic Radiology, Kurashiki Central Hospital

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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