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AEiEE L LTIE GnRH agonist % danazol 73 LX< H
WHRTHRY, FERIGIEIZBIT D ZE O OS>
LHEETRH, BRBRLEETHY, RBGES DR
GnRH agonist ##i# iz Ko iin % 34 U 7= AE (il 2 iR L
TLADIEE AT Tl Ebh b,

FEBHEMBORMIT, EFEFENEE RERIZI
BALEORIBIC L0 L, RO IR
BRNTHEET 2, ZhBH5841C apoptosis Z i 2
FzERL, I E RPN implant LA E A BN
EHBHZLiChAD, o, FEIBHEMAE T aromatase
YELTHY, HilaN T Ao U AEAL, BB
EXrEH TS, HUSHBRNOT A ho s R I RE

1 FERAER

FlleoT D LIEEEND, XHIC, TNLMFILT
FEREREAR L, FENBYE L TR FEEAN
(2 TR L, OCEAMEICLT S, ZoZERis
BIZFEIRBIEOIRHRE A REIC LTV S L ERAD,

GnRH agonist [ZIPE SO T A ko O Inde Jid
A4k, FENRGAE AL~ O P G E A R L
bhs, £, danazol 1X, FERIERFIZEITS
Hi aromatase {EZF LTV AH, ZOMERIZHL
BRI ThD, FIT REMIGHLLT, Bl
DO IEHE THEHT T 2 HEMH| D second line OIEHEL LT
GnRH agonist & aromatase Pl O HAMLLEERL
T

~}. FEBIEOIEZGERIETRELRROS
ALIATHDHN, Phedtb I bOEYiakhil i
MlE, (RRTD o EATELR, £, BEMOIEMIETE
. FORWERLEIE 25 Z L0, TEIRIRER
WOMEHTL IO - THh S, TEHMED, ER
FEAhE LR T S0 L, FEIRAETIE
WTEIR L IBIRS R THY, EHE AR
ThbH, HEHIBOLTIE, AN ELIZTRAELZE
WrEREL BN AT Ty 7R ERL. FEIR
WEAL A A YIBR L 1262, 207 T 97 THEEIEK
THLHIZLT S,

FERFIEDIERNT, LOEEL-R-ETHY, =
NEEFHASDOEALELRHHLEEZLNDH, AT
T EBERAELESHFHIBOTIEITLTWD TE
Lol a AR e v 12

FERBIEDIERDAH=Z L

FERRFIEDAEY D 9 B I b 4 e O 11 AN
(AR REE, M, FREE, 1) ohoARRK
HEAE L AIREE GBZAR, MEARK, REHIm) o
DIBERFETHSH D,

SRR M DT O A = A LT B FE RN O Ak,
{BYERAED PGs DEEAZRT, TuRAI T I Pt T
ERHOBRIN RO T, o, FEREPICHRE L
(B A A RS 72 6 00 T i O R A AR
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FEGERO TAREIFTITY
At @0 KE DEE
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FERAOMKE — FEHD
B | BFUHE

FEMGEARAD
B M T FEGORR

B2 (ERREREIZ IS S B RREHED A h =X L

PEMTENIZEI B F

FEREE (EH)
$zmgx — o =
nﬁ&mbmwma-~hﬁ‘_____ﬂ

| BREOLMmIz

FEBBEERO
AEMBORW T TED

 FRRETSLUY L, hEHE
L (POLOEE | mUMRREED

s

L

E3 FEIRECBTOREARD A=A L

FERBIEDZE T
FERE LAY HEETLIZEER

FEAMESYHTRAEZMNA
FEARIZLEY
ELITFEHRECUMEMA

4 FEARFEDREIHEEA

T5H. ZOFEHO BRI LWL LTk s 5.

i, E IR AIERL RN O A RRRE 3 A R
HERROIFIRE 25 (K 2).

WEARBO AN = A LT FEOMKIZ LS FENVE (i
fif) OPER e RAAE AL S O iz LD AR 6
DORUNTH S, FERRHEIEFO £ R NEE iR R
DL LOPRILAFED SN A ([R]3). 5 IR HL
#ZOHLOOAEAED AR O L K FF (-5 B O
WO FELZ6L, FOREARESANTL LY
Exznild. Z5D, PGL O A bR R/ b
EERANE A LB L, WMZAFRORRERS (1)

F = RREAE DR AT

FEIRFEOE B LT3 o ons, £
FEBRARAE L RIS L 700 PRI L O8R5 A48
B TH Y EROSFHILE D FERITIIITAAR L IRIZ,
TR N RBLE & 3720 B (R NIRRT T 29 B
RO REARDZENBY, OIS AT

EAirEoKEMESRHMAE T EAH S, KRS,

Fepkip A b o AR EPE AR A AT T4 2 & (Rl
Micm AR H Ly - L7 2— 125 LA o
Yok BREE# Th LT a4 —EEAL, MR TO
AP ATEA RIS STV D) BEZ S A1 5).
O ZEERFZFWISN TR, TENBEMLEO
LA RS AR RN D . B ITHERI FIETH
%, bt CFEIREREHE TE oMMz A ko
Froelbt758— (ER) 28715, mMHPOZArais
IZER E#EL, AT Y -EREAKITY /L LD
promoter ik | Z(F £ T4 estrogen responsive element
IZEE LT, 20 PG Gt 5. 208k
XEXELWAERE X EEEL, ZhHDERIZ L
T O Mm A tESn S, £, Ty A7Tne-
LtE74— (PR) 8 LTSI M3
DEHEERY DB,

M A b7 oA —n (E) BTt 8N
W, FEARE 2 A T2 L th o M TH EZEIR 200,
AR E, BRI FEIRAE, KT FEABYECH
<, WM TIEABICIERG L s Y FEIRITE
IZBWTIERITT E, BBANTLHELTWA,
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A :Androstenedione

E1 :Estrone

Ez :Estradiol

PR :Progesterone
receptor

6 FEIRHIEICESITS GnRH agonist ¥ 7%h{)

TRy 2Rl L TF ol
P50 0 —FEThH AT o~ —+ (aromatase cytochrome
P450, P450arom) |Z LV SRS DD, 5 RIBLE
HEBNICIZERZT Tk FTuawF/—ELEIHZIALT
B, !J[imw-m: A bn S AZBUGET DT TR L,
BEhT s Rod o EHE UTIHEBHEE S BT
TARaY R ERELTEDORTREAZTRDT,
RECORRASOICIREL TS alREMESH D, KER,

FERIREFHE - 50T P450arom {5 -0 388 350
HohT

o, EATE FENBITE, E 2OV E, (s
BTAREHRETHA IT B —hydroxysteroid dehydrogenase
type 2 (17 8 HSD-2) mRNA :FDiEHERH LA, F
ERBEMARIT 17 B HSD-2 mRNA OFBLAKAIL
TW5 ", FOMRIGEA RS 17 B HSD-1 iEHEIIAFLE
THOT NIBIEHLERCTIL, E, ORIFTIED LY i
b

b b 4 = By b s

T DG

Rv

o
. FEP

faLienl®EZ

FERGEDRFERE

FEIRFHEO RN LRk & TRkl b 5,
Rkl LI FERBEMR HEAESI D PGE,
WREE 2> THizb &N 5 B OIS X2 AR
DIEREIEL L CT R RAE VT2 AEHHD NSAIDs %2
COX-2 FHF ML HW bR TS, &7z,
F A 5 R L =D progestin™ R R ok
(EMTINHLL Y O E, BEAEAMEI L7ZY, 5 R ARE#L
W E M E T o~ —Eo Mkl {EN A" danazol”

LN FEROBEEEL D60, FHRAICIIRLYO
E, ri 4 2305 GnRH agonist™"” 72 EO iR L-E L HE
ERfTbRTEYADBLER SIS (F6) 745,
h AR b O TR,

T R FRIE O IR A7 He ik O M RA s & LTI PR IR B
D3RI FEIRFRERE S Z 50 T R 5 H e
RCBIEFICHE R EB3H S, £io, FAEPEE
(danazol, {&AJ&EE danazol, GnRH agonist, draw back #¢
iEe ) MRENETAHEmzHY, FORHIZEMM®

T I

Fm
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TRIERTD T2 58378 MR (%

Goserelin Acetate

1400 | — —Y]FH -0 @
1200
1000
soo |- HMmE2700g HME2600g
600 + (108 G1=1) = oe——=
400
200 - == =
6 8
o d
Anastrozoleff 41 A #%

=8

{ estrogen IKHE=? progestogen DR ZHHEA G| X - L
TWa, iz, Filrfiks LTFERBEZMETEH S
M, O FEANE (8 RRIE A 207 - I e il 4
I ZENHETHY, 1 FTEALOEFIZBIETH 5%
T%.

GnRH agonist & danazol #EXhF = IR 55 iE JE 151
[ZBETHHLLWEMEEDIZE

GnRIH agonist %2 danazol OG- 3 B8 7o B HE
EFITLELITIRRENSLDOTHS. 4l 0 1E
R, FEBRAVEOH L IEYREE A S5,

TEFIITOMIREATD 34 O T TEZ AL B R A
ESFCHEIAES e A Re L, BETEL LT 30 nEhg
{2 E AR AE 45 1 U5 A IBUE 2-F5 4§ S 41, buserelin
accetate & 14 M AEG-EN TS, FEHEESKEL
BTS20 EAMED FERBIENEO LA (KT, B

FEMS ORI L MR (%

T AEIE IR A FE &1 buserelin accetate O£
EAPERH L7z, 1R 35 H BB X 0 Mg i A33E0
b, Hi i3 fhel2imesRL, 55 ARIZIZ Hb 4.2
g/dUIE T L7z, ZNTLRFIFHRLELEERICE
HlLiz, ZOFOFRALEAZLH 1.1 1U/1 FSH 2.1
IU/1, E. 13.5 pg/ml T& -7z, goserelin accetate O F
HIZEE L, Kaufmann JIEE 5T TL7=, Z0OM, 10A
I CHESR M 2700 glZbiELT-. W ol AlkizL
7=H O Kaufmann FEERE T HOHBH MIE A h (6 B
il T 2600g) Td -7z, danazol DJFFFIEH OS2
fFL . goserelin accetate & danazol O {fH#EEA MG L
7o, K& rFEHMIEL LR Rolzm, FEOK
BTG HEAT D 1400em’ O F £ T FEIRIEILHE L2
olz, 3MHERBLEIALY FaHimsEHLR
DENTAY, FERREREOEASNTWAE, 2
KEMEGRH IS LT WA LB, &R ihER
ik PN aromatase % il #Hl 2 {5 HE & B E L, goserelin

PEMEI 236981 5
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accetate & aromatase inhibitor @ {ffi#EIEAIAE LT=.
£ anastrozol 1 mg/day 245Uz, MeasHifiLa8
Hbit, $EEMHG 45 HH O 5 1T 600em’ (25
A 60%) L7z (1 8). Zofk, #KB{OH
MNEFRH ST, anastrozol 2 mg/day [ZHIRL7-. *
O, exemestane | mg/day, 2 mg/day 2 EZ TRz
B FERBEOM /ML R odz, Ll
aromatase inhibitor O F&HE A 1L L, goserelin accetate
BROEREL TV DA ZO8, FethiidEddh s
RV (E9), Z¢Z 75 aromatase inhibitor
PR ERAHEAIE S ERE L TV DOHRLRLT, T
RAEHR OB L T WD ARENMED 3 5,

AR O = IR AEHZ 5175 GnRH
agonist & aromatase inhibitor OFFAREE S LT Fertility
and Sterility |Z35# " Sz LZAHTH DM, ZOLD
REFERFOM%, BEIRBLIZZ L6, KUFERT
FHFEA ) A58 L 72, 75 e i i8R0
O B2 W EE L AERN 2% L TIE GnRH agonist &
aromatase inhibitor OfFHFHEY LB, &6
1, fFFEEIC L0 e IRATAE MR ORI AL LT &
£25001%, (FRFHEDHIC progestogen U7
EORIO LI BRR AR TS Z e ERE DR
5,

Tuvy—FHEAIT Taovs—Y¥oOREEEILE
gL TER Th A A oy ARG A IS5

ThY, A7oAf FELIEATof FHIZGEEN S,
AT7EA FHELEAEEEAZOLOR T oI —EI
SoTREERIGAZIT, ZOMRE@M Il L
TRERZKELEES, ZOZELARIEHAER L
bhifhTina, —J, AT oA FHEREAIL, 7o
vA—¥ORETCHAT v FaAT o UA L 2BAEMIC
BgE-T5, it L7, anastrozole [3IEAT 1

A FHEBHEE A C exemestane (T AT oA FHEPLFAITH
N, LLICE S LTHREShT av4—EIEA
TEOMEZR, EELLICm O ERTH D,

T MR A A -5 PEIE & He S TR E A2 B A A TERK
L. LsLFERFCRE #EIsvbolibhs
DT, ZOHEFELRRDLRELOTHD LES I
BTk, Thbh, FENBUEOR#E LT GnRH
agonist #ILOE | CHEFEEE LTIRAERE L O L
Wb Ans, (e RIHIEOIGHEEIL GnRIT agonist &
aromatase inhibitor O EO FIZHEFFRIEE LT
progestogen ( T=E/L) HUMHGEAHELRE XL 2,

BRHEITHF B BRADIE DA% i

HNHEED IR A AEFN X LT, R IR AR R
iTbhsd, Linl, FERRTHEILIES (e L 38
ROAHME CHHOT, ZOMHIL AR THY
R eI T L H DO T, ILRFEOERFITnTHE
THHN, HERBZE . T, ERoFEDRAZ
LW ELHS, 6, Db i CiT->T
WD IENESE Fvo 7 o b ek " 2R L, SELVF
e - R A AE RRL Ak 0D BRI A0 i D AR SRR L LT oM
(L& FDHBLAZR .

YEHZBUA TERFHEOHZOWTE~S.
TEARAE L T E SRR TH 2 S, B SF
PAEG L EE SIS LT WA ZENE VO TENE |5
2. FERICHEETS 2 LBisES (M10), Wiz, i
A AT RAE L EH e iR & bt SRk T
75 o7 B L, FEIREM A SR ARV T,
WO L%, 07797 THFEZEKRTLLEIIC

THA (1), ZOOEELIE, EEAFEI2D
Lk, HEFIEICEDAH L THY, WA OTEE
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I FE MO LR TH D ", HigIERET
ORI E TR " L FRIC 3 A% IR0 AL
ELTU5,

BEhYIc

FEMRTAEME I Z OMNI— A e s LT
F— (ER) L= AbnF AGHBERTHLTOY Y —
BHRERFICHLTEY, MEHEESE BV THE, &
PEA L TEORATRE 2@, BCMMARELTWS
AIREMED B 5. Z ORI SN I EREEIZ A A% AL~
<, Al FEBRREORIFIGIEED ~2L LT GnRH
agonist DIEFE Flo 7 a~w2—FHERA R+ 2 38
FRiEAfER Lz,
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) VRS TR B R R AR EE 7 i 7

& EBf, Bo fi, PrAEdR, R 6T
BA BF, BN B, B O¥ES

B =

Bl KMEORBZEDOHIC, BELMEOREEREEICOVTINREREZAVTTML, MBS EEFELEL

UBRDOBEEH OB EERETTS.

hik RRERLME 618 (524~ 55/%) EXMRELT, Fip. Body Mass Index (BMI) 72 EDHFEE LUMMEBEARAE
ERVVERISTERSEETE, AT —MEEAREFSEGH (EEBBANER) 2RV CEROSEEIF

ExiTo7z,

£2 B8 AREOMNRBUEERETEEREE TH DMEEIRE RS (Accelerated plethysmogram Index: APG
Index) &EMEEAERTLIZESR, APG Index CHABALEOHBAERLAEZBOIIEERE, HICEDOEMZRLIZDO
(A%F#, %E, BMI, SBP, DBP THho/z. ZIT, FiOFEEMEL TIRFILAHER, APG Index (X BMI &
SBP, DBP tEELAMIEMERL, FEMELOMENREHONI.
-, BEDSEEHELLTI1 BhUDFHSHEEREOBELRFLIER, BRALEDHEBEZRL,
M &EbICBETHOEBMPBROSNIZ, FIT, 405%, 7000 HERELLTEMBICHTS 7000 FRFHE
7000 LU E 5 4AL, SEMBRIIC APG Index ZLEE L7=. HMEHEBEIFIH N2/, EEoDFEMHEF
[2BLWTH 18 7000 FHLLEHFENWTWAIRO APG Index S MERICH 7=,

B REREREEELEREEBIET TS, BEOEEEHNZ TNIEIRVRETERBEZHIS TED LR

BEns.

&

i

FHMWBREEA LM HIC L B2 D72z, T8k
PEFEREBEO L LT RERIRE AV STy
B. TOFRREEIREE % 2 B LTEHE S D08
R, 5 RZERIREE & A CRFH TARREREIEL LY
BRHLLZB LN TESD, A IEEBEREDE M
IHRfRETHD . F, ZONEEAREL, 7E
REZOBEL LT -ARA0E S AR < S i
HHEA Y E LTS Evvbind ", IS B
BEOZ(LLFERIZ, DRI X & & HIZIET
THH, EREAE-CH (RS A —E IR S s
DEB LD IEE IR ORE A THD L O
Lf=ii>T, MLEEARE D515 55
AR i (% #( Accelerated plethysmogram Index : APG
Index) i2, HFWOHEIEERLTA 7 AFA NI ED
RER~OFELZ TR THLLEZLA
A,

555",

22T, O RO DI, Rkt A RS s
LT, R IGEBHEAEI DU T IR A Al T REfm L,
hifis & S EEEE RS LORE O S IRIGE) L ORET oW T
AL,

I MEAE

1. %%

2004 FFEA b 2006 H02 A L THEBERZ 4 2T, A~
Th—hbR3rtr bRl £ TH D, fvd,
61 HITEEDOLVIAIBIOZTHTHS,

2. Fik

oy, FE, (KERLYOMFRFEEOERIZIZARLA
TOEMMIHE LT T72.

AN TEEREERE 2 AT AL fE RN B R FH (BC
F < #—:Blood Circulation Checker) ZMju 7=, il
TEWEIZIERER 24 ~ 25°C, otk 2 BERILL EREL-Z
LERFERL, HEHATOR FIZEEY 5 i L



i e Atk on A IR BB RE L H A O LHKTEEh OB PERENI 269 B 1%

g /\
Vi

1 s AR 0 A
al e, bR GUARA SRS L7 B BRI o9 L S A i o i 2 UM, o AR OOULE 2 5O,
d: DERO A (ML % e 5720z 0iZ ) S RO S

F1 HEoftE
X RO TiiE BEEE BNME 2 BXE
i () 376 9.4 24 55
& (cm) 156.4 50 143.0 167.0
HE (ke 525 6.9 40.0 69.0
BMI (kg/m?) 215 27 17.0 27.9
SBP (mmHg) 1155 13.1 87.0 155.0
DBP (mmHg) 73.7 115 53.0 106.0
BMI: Body Mass Index (n=61)

SBP: systolic blood pressure
DBP: diastolic blood pressure

IZHFH2BORREICTREL 2. ?&ﬁﬁliﬁ?{\f“;‘ ZREIL, 1 BECHE T R — B - R ER S
BT, HMOMDOIREET, Lo Licdofzh Ftr TR A G - e TE D, /2, 150 m / SELFO

FREET, E A L www-:f%#ruﬂu ELz, E FHUE TR EBZAHDIZHEZTH S LV v, HiKiEH
TG SR REE 2,  MERE EARMBENE AT To72, OFHIZER STV ™7, Slad 2 MmdEnL, 28
IR PEERAERE O TR 2k 0T RN Z L il Eh ok & fllZ3s135 | Hdbi=v oA B oS IRTEE L LT
RIEEETH D APG Index AHIV -, [ 1IZrTEa0Z, BHL.
SRR B AT a OFEEE 100 £ LIZBRO RS K E 3.
b G & Ol A L 7= BRI B IR 59 L THEEHOTREG AR ORI 2T Spearman
ENAHMEo A L), o (FHIROULHEZEY), d G NECEARBERER , X OIZEMO B AR IET A7z (R
o> B4 ¢ il A fibts D70l OBz A D BHE O RE B #T 21727, APG Index & FKIHFHIORFHZ BT
&) EFToOlE&EERDE-E, BidbolENbe, d IZ, APG Index OEMN SO EEAL-EF-T5-0,
DEEAELGZERETL720HOX, —b+c+d/a A 40 HERTE L 10 BRLL B 2 BRIZAYE L, HARA &t
X 100 (5 LR E Hfitoo ¥ fE) TRHESND. o D 1 HEEPEEL Y 2B %2 7000 kil = LCHEmS
APG Index 12, SAONRIEOD EHEEZOCEELL, {2 31F 5 T000 A & 7000 #:LL 1 APG Index M
A ChDITERIGMEERISTES RO S s D, Bffiz ez Uiz, ZOEEEDFEOREIZIL /3T 4
H 5 0By (T EhE A o003 3 B A 3G (Life kY w27 857 (Mann-Whitney ¥5E) #7r-7-. W Th
Corder” AR [EHEHEERD) 2Rz, ZoEat LfERER 5% LN FAA EKHEL LT,

RO~ b PiciiaTa T ETFlEhz L5 IR



BMI: Body Mass Index
SBP: systolic blood pressure
DBP: diastolic blood pressure

m# B

1. *ROFHE

HBOFEIRUZRTEBYTHS,
2. EEREL AR R AE £ o

i & R IR RE T S APG Index & DR 4
BMLEZEE, F2iomtioe, HEARAnHEEIR
Hoit (r,=0.672, p<0.001)., 7=, EMHLIsHD
ks St G & APG Index & ORLEMEA L 7=
R FK2|zRETESC, APG Index L E/RIEOFHR
FRLELOERSETH -, s, AE2AOHEL
RLI=b O E, BMI, SBP, DBP Th-o7z, 4L
APG Index & DFRWVEOHIBARLIZZ LG, (FHIER
M O THERO BB E LT/, A S
FHHNT-LOIL, BMI & SBP, DBP Th-olz,
3. AFOHIEE L RSB & ORI

IHib= O ki Eh B, FHE 8454/
(SD=3206, 2784 ~ 21027 4/ H) Tdh-fz, 1 HH/=Y
DEEPE L L o B E A RET L7/ R, K31

2007491 Safth 19
130 ¢ y =-2.8362x + 147.56
R’ = 04572
w+ o8 L p<0.001
g 50 -
=
&
< o7
~50 n=61 ®
-100 : : - ‘
20 30 40 50 60
8 3
E2 4l APG Index &l
B2 REHTES APG tndex &&EEE
APG Index
RO FEHIERT FERWIER
ri p pr )
B& (cm) 0.358 0.005 0.123 0.348
KE (keg) -0.240 0.063 -0.221 0.089
BMI (kg/m?) -0.417 0.001 -0.276 0.033
SBP (mmHg) -0571  <0.001 -0.408 0.001
DBP (mmHg) -0.604 <0.001 -0.479  <0.001
(n=61)
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TOF'™. Another study has demonstrated the potential of
real-time 3D to serve as a screening tool for fetal heart
disease. The sensitivity for detecting congenital heart
disease was as high as 93 per cent'”. Our preliminary
study has also shown that real-time 3D echocardiography
was a novel means for evaluation of fetal heart in the
second and third trimesters, without the need for cardiac
gating, and with less potential for artifact related to fetal
motion during the acquisition'. In the present report, the
patient was diagnosed with TOF by both conventional 2D
and real-time 3D echocardiography, and the later showed a
more comprehensive visualization of fetal heart on a beat-
to-beat basis.

Although real-time 3D is a feasible and a significant
tool for prenatal heart assessment, some limitations have

W9 The size of real-time 3D

been also pointed out
volume is restricted by a narrow defined region of interest
of 20° angle. Moreover. in contrast to high sensitivity for
fetal heart disease, the technique’s specificity is relatively
low (45 per cent). Artifacts related to angle of acquisition
should be recognized and minimized.

In conclusion. real-time 3D echocardiography can
provide new insights into fetal cardiac morphology and
function for prenatal medicine. It will be developed into a

widely used clinical tool in the near future.
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Figure 2

Volume-rendered image of real-time three-dimensional echocardiography in

fetus with tetralogy of Fallot. VSD (*) and overriding aorta (Ao) were clearly visualized.

LV, left ventricle; RV, right ventricle.

Cardiac size and axis were normal. Real-time 3D fetal
echocardiography with instantaneous volume-rendered
displays (Philips Sonos 7500, Philips Medical Systems,
Andover, MA, USA) showed beating heart with three
spatial dimensions, and VSD and overriding aorta were
clearly visualized (Figure 2). Accordingly. the prenatal
diagnosis of TOF was made and the patient attended the
high-risk prenatal care clinic. Spontaneous vaginal delivery
occurred at 41 weeks of gestation. The infant was female,
weighing 3,275¢g and the Apgar scores were both 8 at Imin
and 5min. A neonatal echocardiographic examination
confirmed the prenatal findings. The infant was doing well
and then was transferred to the neonatal intensive care unit

for further treatment.

Discussion

Conventional 2D fetal echocardiography is
currently the most widely used modality in screening for
fetal cardiac disorders. The main prenatal sonographic
findings of TOF have been summarized by several study
groups’ 7. However. because of restriction to 2D images.
it is difficult to gain precise evaluation of fetal heart, which
has complex structure and dynamic activity. In addition,
the acquisition during examination is time-consuming and
considerable expertise is required. Interobserver variation
also exists due to subjectivity and incomplete information
obtained from the flat 2D images.

With the technical advances in transducers and

computational processor speed and capacity, 3D
echocardiography emerged and has undergone the
equivalent of a “quantum leap™ with respect to image
quality and ease of acquisition”. Real-time 3D
echocardiography is the latest technique that acquires a
volume of data virtually instantaneously, without the need
for any form of reconstruction. It has a clear advantage
over 2D echocardiography that images provided by real-
time 3D echocardiography are truly volumetric and this
may allow a more objective and quantitative assessment of
cardiac anatomy and function during a single cardiac cycle.
Many efforts have been done to apply this technology to
clinical cardiology, including analysis of cardiac volumes
and mass, ischemic heart disease, congenital heart disease,
and the assessment of valvular pathology”. Moreover,
it has been reported to be a feasible, safe and effective
modality in treatment of atrial septal defects'”".
Compare to adults, the study on fetal heart is
relatively difficult due to the fast beating. small volume
and fetal movement during examination. The rapidity
and accuracy of real-time 3D echocardiography helped
us to resolve these problems. Feasibility of using real-
time 3D echocardiography to evaluate the fetal heart

145

has been identified by several study groups' Acar
et al. investigated both normal fetuses and fetuses with
congenital heart disease by this method. and found that
real-time 3D imaging was useful in identify fetal heart
morphologic abnormalities, including in evaluating

ventricular septal defect and pulmonary obstruction of
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Real-time Three-Dimensional Fetal Echocardiographic Features

of Tetralogy of Fallot

Shu-Yan Dai, Eisuke Inubashiri, Kenji Kanenishi, Hirokazu Tanaka,

Toshihiro Yanagihara, Toshiyuki Hata

Department of Perinatology and Gyneclogy, Kagawa University School of Medicine

Abstract

We present herein a case of tetralogy of Fallot diagnosed by conventional two-dimensional fetal echocardiography and
real-time three-dimensional fetal echocardiography prenatally. Conventional two-dimensional fetal echocardiography
revealed a subaortic ventricular septal defect and an overriding aorta. These findings were visualized clearly by real-

fime three-dimensional fetal echocardiography with instantaneous volume-rendered displays. In conclusion, real-time 3D

echocardiography is a novel modality for prenatal diagnosis of congenital heart disease, although it remains to be improved.

Key words: Tetralogy of Fallot, real-time three-dimensional fetal echocardiography, prenatal diagnosis

Introduction

Tetralogy of Fallot (TOF) is one of the main causes
of eyanotic congenital heart disease among newborns,
which was described as the combination of pulmonary
artery stenosis, high ventricular septal defect (VSD). right
ventricular hypertrophy. and overriding of the aorta of both

ventricles'”.

It has an incidence of approximately 0.5 in
1,000 live births (5-7 per cent of congenital heart lesions).
Untreated. 25 per cent of patients die in the first year
of life: however, surgical repair has conveyed excellent
results with most of patients have a favorable early and
late outcome™ "', Prenatal diagnosis of TOF may have its
great impact on the neonatal management. We present
herein a case of TOF diagnosed by conventional two-
dimensional (2D) fetal echocardiography and real-time

three-dimensional (3D) fetal echocardiography prenatally.

Case Report

A 31-year-old pregnant woman, G1P0, presented
for routine antenatal care at 32 weeks' gestation.
The sonographic examination revealed that the fetal

biometry was consistent with menstrual age and the

volume of amniotic fluid was normal. Conventional 2D
fetal echocardiography of the long-axis view revealed
a subaortic VSD and an overriding aorta (Figurel).

A slightly small pulmonary trunk was also noted.

Conventional two-dimensional

Figure 1
echocardiography in fetus with tetralogy of
Fallot. Long-axis view revealed a subaortic
ventricular septal defect (VSD, *) and an
overriding aorta (Ao). LV, left ventricle:

RV, right ventricle.
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