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Diagnosis and Therapy for Fetus in Utero

Jun Yoshimatsu

Department of Perinatology and Gynecology, National Cerebral and Cardiovascular Center, Osaka, Japan

Fetal echocardiography as a screening tool as well as a diagnostic modality has been proven to be safe and
accurate for the diagnosis of fetal heart disease. The structure and function of the heart can be assessed by
echocardiography. Prenatal echocardiography has the potential for improving postnatal survival in infants with
congenital heart defects. However, it remains unclear whether it also improves postoperative outcomes. Prenatal
diagnosis possibly identifies patients with more severe phenotypes, resulting in a poor prognosis in this group.
Fetal therapy, the treatment of the fetus, is now practical. The current fetal therapeutic strategies range from ma-
ternal transplacental medication to the fetus to invasive open-uterine fetal surgery. In fetal therapy, fetal critical
disorders must be weighed against the risks to the mother and potential for a successful treatment after birth.
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1. IHEEEICET S REEREFEDMENS

NRIRRZWr DI T31&, JHRLEEN THERRRZ VRO
HWREDNTE L XS, 2 < Offiag TR DREIC
PEMR AFRHED S R TR 281559 5. BaRD5E
EICK D RMGER EL, £, BILLEXY T 0@
R OEGORI Z %I L, INHEZSD. T
—1k, PEWARHEIAT 25 2 750 bR St 2
fToTWBDTHAS . ZTNiEH DHNZR > TTT
OPNTVRRITTHS. KT, EWMAREDUEIR
BIICAT S B E A DOREN S L, TRIZ
r, ARUIBHIC X Tz MIZE 2T L LT 5.

1.1 MHRICIThNBIV—F VBRE

feREZ I REDOHMIE, 1ToRIick > THRA
%. First trimester Ti&, % 9 ULAEHNM OMERNTTD
N%. 9abbFENICIE (Gestational sac: GS)
NRDOENZNEIDDWHERTH 5. IHRISHEED
ENTVRICENDNDET, FENICGSHHBILT
TIERWEGES, B2 RE S . BATHEER D 2 < 1
PVEHIR T, ISR A5 EEARInZ E 7L,
EMICERI RS GEH 5.
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HRHHRD Z IR O K 2175 . ZHRTH2%H
IC1d First trimester ORI THO NS, WiF
TS X O IRITHEICHED RS, —HEBREER
RURTHAUE, BRI R S E G OO FEAE 2 2R 8H I
EWIZEHARDENS.

RITHRTDHZFE T 5. a0 (Petal heart
beat: FHB) /' GS N THERE & NAUX R PE D A REMEAD
KI5, SHICKRIROBEZERL, HEE
(Crown-rump length: CRL) 50 ¥ H 2 HEE
3. NMEAEMTON TV REERERRE, EREIC
PENHAZRFET 5 2 LIXTERY. ZDiz8, —fRIC
HRERIS RAS ARG H D DRSNS, CORH
FEEHRBREMN 28 HTHB e ZBELTED,
HARAHOMAZ I B RS NR. 7 TRERME
I & BaHIEZ DT P HOWERR - IBIEDEE N
%. PEWEARIZHEANA RS A > Y Tld CRLA 14mm
M5 41mm ORI IEMEICIIE L, mEHBED SR
EnFTEHE 7 HU EDOEDD 555H11E CRL
LOTEHZERHTZ2LLTWVS (LN)VB). T0D
KD CRLIZMAANAZD DAL, IEMEICFHIIT B T &
K> THRNOIFEDOBE T2 MY 5. HEIREED
ED ANAEDIENLLRD, [EHERIEYRIE Sz E
THEHTEELAES. Z0kYD, BEFRMREICK
BT EHOERE, EIFIE T OBICTbN 208N H
5.

C X TCICNTcHE ARV —F v ictihbng
METHH, TOROUEIR - SIS I AE L FAR
HRZS2EDTH% (Table 1).

1.2 First trimester screening

I, IR ORGAREA 7Y —=2 7L LTOR
R > TeEE A VS )t L C & /2. Nuchal translu-
cency (NT) (Fig. 1), &P (NB) (Fig. 2), #
IRE M (DV), =RFAMiK (TR) ZEEDNL DN
DINTG A =R =72 i L, RIOROIAKEEZX Y
V== 79551 CH5. FHICTNTIE—H, FHIlL
RITNEERDNE YD, ZOEENTDICE#HEINS
T ERLTUE oK. [fEMIC NT & 21 trisomy
DAZ ) —Z 2 THEFEN BT E. RMASEERTZD T

Table 1 Check points in the first trimester

- Location of Gestational sac

« Detection of fetal heart beat

* Numbers of fetus, GS

- Size of fetus (CRL)

» Major anomaly (ex. Anencephaly)

@ detection rate H 30% TH 5 & T AIC NT OTEH
NS % & detection rate 1357 80%IC A3 5. L
MU, NT ZIEWEICFHGd % 72812 (& Table 2 1IC/RT
KO BB 2wz T TdAES57%EW. £z, NTIC
WBWERICZ L ORRNS D, #Ylkhy )7
WEENTOIERWHEEE DRG0, flZE, NTE
EDRRIICE RO ENZEMNEFIRTHS. FED
HIRNC BT 5 Z DIEANEM®RZFFDICE D ST,

NTHRZ Tz enbich & BEEHMANRZ 2
DEIICHHEINT L X S GEMEREHTZIZ. The
Fetal Medicine Foundation (FMF) & NT Z 38724

Fig. 1T Nuchal translucency
Nuchal translucency (NT) is the sonographic ap-
pearance of a collection of fluid under the skin be-
hind the fetal neck.

Fig. 2 Nasal bone

High echoic line on the nose of the fetus in sagittal
section (circle).
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Table 2 Protocol for NT measurement

- The gestational period must be 11 to 13 weeks and six days.
- The fetal crown-rump length should be between 45 and 84 mm.

» The magnification of the image should be such that the fetal head and thorax occupy the whole screen.

+ A mid-sagittal view of the face should be obtained.

» The fetus should be in a neutral position, with the head in line with the spine.
- Care must be taken to distinguish between fetal skin and amnion.

» The widest part of translucency must always be measured.

- Measurements should be taken with the inner border of the horizontal line of the callipers placed ON the line.
« In magnifying the image (pre or post freeze zoom), it is important to turn the gain down.
» During the scan more than one measurement must be taken and the maximum one that meets all the above criteria should

be recorded in the database.

Fetal Medicine Foundation

TOINT A—=RZ—ICIERERIENRDTEH, —ED
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1.3 WiRPEE, BEAICH 2BERERE

AR CRRELS (1) FEEOFMI (2) TEREDRT
fili (3) well-being DFFMi D 7= HIC M E MR X TH
Na. TNSEMHAEIEELTO . RIEORBRE LR
HREOIRHADSMIEEND. Z OREKIZRMAILD
SICERIE, MRiE, < L Cifiiiczim CChalk
icEibEN5. CORBONTRE Y YT 1 )V
3R TH 5. MIEENELEL TVEEE, »
CODDFERNEZSNZD, HIERED—DH I
WHREDOE N TH %, IMBREREME NI 22 Lic kD
BHAD B RIRANDREZEOMIGH O, #iRE LTI
HEMNELET . CORBRZECIRROA 257
avid, BHADSIREADERMGEHES Tns.
Sixbb, RIBREMELEL LN, BREkE
DCIRVATRENEDN D 2 L EZE S TERESRV. 5
WHRRFEE EAE (Fetal growth restriction: FGR) I
BT % well-being DX FE DX S ICHAIETH 2 T
EWDIEL L, BE RIS 5 T LIZFIFIC well-
being DFHIIC DM % T LIT%5.

FGR (R FEREIK T DA TR <, frRMAIOEKE
ICEBEDLRDHOEND. BRI RIFTHBICE
b5, SN KEZRINNEE LV IE
TRUTEHRWEATHS. TOXI RN TIIER
R REZHA TV T EMNE L, RRENGEE ZHf
DT EZRHICHENERENMTDONS.

DX, FEEOFM, JTEEDM, well-being
DOFMIEBEWVICEHL TWA EF2%. LT, T
DIERED FHI D — DR VLR & i & 75 5.
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2. RROEESRIEE

FRYL DR S R E XA 7 ) —= v T e Bl & D 2
EEBEIC/ T 5%, False negative 2 A HEZRBE O FEBR
L, Z® T false positive Z i F|IC LR\ T & AGK
HBoNnd, A7V —=V T ThEtEE ENTGEE, 2k
i\ EN, B Tbhs. T Tirbhai
HERBRRIOERZZHTHLIcE EE5T, Ir
N T DI TEIRED - 5 73 W% O g TEIRE D T,
DBERE COARIKE) ORI, & SITOIMRZ DA
BREZIICDIS. TNHEWL DMOEREMICK
mENaEMreizbd. £9, BHOZXA IV I T
HB. BWIDHEE T NI HTZOIBERIE NI TH N
%. FHAONRINT ANEZ ENBHE, FHlio#s
JE 2R, PIREZRIR O MR 2 ik X B TR I 2 HE -
KA B8N H 5. —FHFTOAEIMETH BN
JPKIE, MRYUKIEZ EOfEMNR SN B5EICE, |
U B THRNEREID & OB Z X 2 BN D 5.
T, BHE - RAEXO ZODRAELCDY) 2755
%, ¥l ERESY S LIk > THERDIRKE
ICHBENITTHAEEH S, TOXIIC, KREIC
X o TIHHHEZ ki S8 20 R ERT X B 2O/ T
VL URIKBHEEND D, JERIT & OEE MR
LIRS,

RICHMDTTHETH 5. Tl 3 R TRER L 72 A
EHBONFHNT A, F 7213 catheter intervention 748
& U Tz £ Y217 - 72 5 sl % Table 3 17w
9. UBETIE, D& D RIERIE FRO TEAIC 73
RERSRIED I E LT3, & B A AFERMNES T
FYUBIC K 20 L 75 55EHI £ 8% (Table 3). Table
4ITRT KD ITRRIE DI &7 EYIR & TP RICEMN R
Mo Te WS YEETOMGBZRILE LTW2DH, Y4Bt
T 24 Wi, NRIGERERENFEL TV S ERETH
5T EEMH®LTHENEL TidE 570 (Table4).



C DX ICHWROWH, HROTTEEEZ S, S0
A % LIRANTOIREZ ML, HARDIREZ Tl
9%, TORICBDTHRIOEBESEREIGHTSH
%. LML, WODDOWHZRMREINTNS. T
D—DONENTO.LERERHNDONEES TH 5. BifE,
Cardiovascular profile score (CVPS)? (Fig. 3) % &
DFILOERERHIOEIEAERENTE Y, HERY
BEDBHMHREEN TS, LML, £9LE 7
LFEAR. WANZE TR L TE2 & TR
5RO, RRIIEER & ERIERD 4 < HlD & D
THBHLEVITETHD. KEDNBESIL, KR
TR ALAE]ES T & D A RGBS ESHS TH 5.
BN TRRAL S B IEER 32" L B HTAE REER & L CTRaL
9% LIRS EW. b9 B el RE R R E P e
ERMEEAZ S ZOMFIE 525, e, BN
PEER CIODEREND B X E T & EREER TR
BICEELZ2580H 5. TRIEERD S MHEERAND
JI 72 Z2ABISRE US % Dl ds & ORI DRt ds &
Utrez i 2 TV 2 D7 AERTICRHE L7 < Tld 7
570, % E SN TOR RO ZED
TODE L TRESZEW.

3. BABEEHERTER

Ti&, A7V—=V 762k ifET, Ko
DERBZIRNTIIR Y % T LR FBICRDO FRUGEIC
BALO>TWBEDTHA 5 W. BRI ADRBEISIER]T
X, FEAEDHERICODMEEF T/ —ETlid

Table 3 Five cases delivered by planned cesarean

section
Diagnosis Intervention
TGA typel, restrictive FO BAS
Coronary artery fistula (LAD-  ECMO, fistula closure
RV)
HLHS, hypoarch, restrictive BAS
FO

Ebstein’s desiease, TR, PR, Starnes ope
circular shunt

Critical AS BAS, catheter intervention

BT EMTES. HWEZROBEICH L TREZENE &
AEDDT BN T—=IFEDDTH A 5 M. Wright
5 ¥ 132006 5 2011 FE DS R DIEBIC T %
iRt T IR T 539 B D RRNEZ G & 1103 1
O REZWH 7z LG L7z, ZOE, 14FEZD
TR, MBI 11%I0 U T IR 5.5% &,

FRNZWHEG THREICZ {EBHENT. £, KA
Tz %4 U7z hazard ratio 1X 1.5 (p=0.3) TH-o7x.

THIC, ICU AEHM, AR TEAFTHo72
EEMELTWS. TORRISHL T, KD EETIE
BN TRODDRT N EMNRER TR E#E
KLTW5S. TR, BANZEENSOEBIEANSICK
D EREGINZ VD THA S5 H. McBrien 5 ¥ 13 272

Cardiovascular profile score (10 points = normal)

Normal -1 point -2 points
Hydrops None Ascites or Skin oedema
(2 pts) pleural effusion or

pericardial effusion

Venous Doppler | (RININNES | CENEENES
(umbilical vein | UV uv u
and ductus
venosus)

DV U i L )

UV pulsations

(2pts) DV

Heart size >0.20 and <0.35 035-0.50 >0.50 or <0.20

(heart area/chest | 2 P
area)

Normal TV and MV
Cardiac function| RV/LV S.F. >0.28 Holosystolic TR or | Holosystolic MR or
Biphasic diastolic RV/LVSF. <028 | TR dP/dr 400 or

filling (2 pts) monophasic filling
Arterial Doppler
(umbilical ) UA UA UA

@ps) (AEDV) (REDV)

Fig. 3 Cardiovascular score?

Table 4 Elective cesarean section vs. vaginal delivery in fetus with CHD

Elective cesarean section Vaginal delivery P value
Gestational age (weeks) 37.6x1.2 38.6+1.6 0.0029
Birth weight (g) 2779+447 2774+518 0.96
Apgar score 5 minutes <7 0 3(2.7%) 0.67
UA pH 7.29+0.06 7.31+0.06 0.17

© 2015 Japanese Society of Pediatric Cardiology and Cardiac Surgery



(RNl 73 B ORETT, FRNZEHITIlEELE
JEFINERICE Mo Tc 8 LTV 5. ERaANZEE O
89%d four chamber view TORFE THOILNTH
D, HHBEORETEHENZEDIZ 11%ICEEE >
e LTWa. 51T, FRNZERI TR aAEED
ZLFENTO T EBIERL TV .

BIZE, FelliEiRRR S I E TR RO DI
WERIETH . L L, MRS FHZEZ 1 5 GER)
TIZRIAD intervention MHETH D, ADOITHE
VR TH 2. ROUTRTWVIEE, RO ThEk
W, RO R TR SRWVIERE, ek ARHED
ROV, BEREAID DD WRE,
INRRIED DR WIRE, ZNZFhciidzdn
WHLAREMENH S, TDX D RIHRETEM L THE
BT Lid, SEMRIOIEE RS OBE KGO
T OHICHSTBHEERS.

4. RRIREHER &I HETH

BUE, AT EOMILE 2> TV R EER
Table 51C/”:9. MRYIEHRD HAVIZMSIRE, HFT
RIS KO REZZD, EOLFICELUETIEELDHARA
ISR T O Z [0 2 L WnS T L TH B, FElA
FHED R OMRIAZE 2 25, RRNERES & Ry BRI
ZHEL, EE50MICE > THEMTHZ AL
5%, BIAXIRIUEIRIEARSIROS G T, TElRIRK
BEWIES DEERE WS HTEAFITHS. LHL,
ZOMICDARICE>TLE R, LA THREZEL
EEB. DFD, KREABESNTHBIRANTOGEKZ
B L, ERRBIROLEREZX% Z ENRRDHN E &
%. RERIREINCEAZREG L, BN TREIRO 3> F
O—)LVaEn, ODARKEDNESNEWEE, ]
JRAAD RIAD 2 BB E THOHRBIAR L 720, T OERRE
THRMCHE NS T L LixB. TlE, Zh LD
IEREFFFAENGZNDTHS 5.

HENIBH TR DO RMANDREZ S,
ZAE, AUARTEIMAE@EE (Twin to twin transfusion
syndrome: TTTS) X9 2 M E ~AGE Y&
L — % — k[ i (fetoscopic laser photocoagulation
for communicating vessels: FLP) TIZRMAIC K9 212
BEIREOD—RNTHS. —7, BRIAEIRICHS
2RI AR 5T, 2 DIRERIE LRI A
BRI RS 5. O XS ICHRITBIEIC BT 2R
EANDRIBIXIEFNRIC I > TRELEES. T,
95—, BEHIREAEBIRICOVWTERXTHS. ¥
G ORI TH 50, BGRESICRHAD & %

ARNRBERSFRME £31E £1-25

Table 5 Subjects of fetal therapy

Meningomyelocele

Lower urinary tract obstruction

Congenital cystic adenomatoid malformation
Fetal anemia

TRAP sequence

Twin to twin transfusion syndrome
Chylothorax

Fetal arrhythmia

Congenital diaphragmatic herniation

N3. RMKICHERMHE L TOWERLoThhL, R/
R C LA 2 AR I RHMADBRICH 5 Lk
V. BWEROGEBRIED AT 2. DT LIidikEg
BT, $hbbifitho 214 I 7 OREICEE5d % HE
BT LR2DTHS (—/5T, FHALREZ—k
EEZ, NERNaY ho—)LbEn, RMAOREIERD
HIER L TWORWBE DI 38U T E SREEE 7k 72 155
LRI NZ VI EZTTEDH D). TDEXS
I, RRIHHERICHBOTIREN, Bz BEIHIErd %
CTLIEBAATHEH, WOBIBL, WO TTS
OMIWT 2 L EMDTEELZDOTDHS.

Bl

JRIRZW, BRIRBEIC DOV T OE X BT, Afd
Tl 7z o Tehigal ) U —AE Nz <O DOHT
LWiEE RS, EERME TR 55 2D Mz
SO T 3D ICHRER T AIERICRIDEEZ B, A
JV—=7, BHCBVWTDRELT, HEMICE
WTHHEBKT 20D BbNs. fhic &bz, B
LW R IARE (critical AS 72 EITHd %) & &, BT,
PRI REHIAZIZ L H S, WOFHREEICKLES
T2EDEEBED, EDHTONEL TEELEL.

AR/ NGRS H 11 BB I —DONE
ZHRDICHE L7z,

51 Ak
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