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The Basics of Fetal Diagnosis and Fetal Intervention: Perinatal Transition

Hazumu Nagata

Department of Pediatrics, Kyushu University Hospital, Fukuoka, Japan

Pediatric cardiology has changed greatly in a few decades, along with the spread of prenatal diagnosis of congen-
ital heart disease (CHD). The improvement of prenatal detection rate and its accuracy resulted in optimal out-
comes after birth. However, the detection rate has been still low in some CHDs, such as isolated total abnormal
pulmonary venous connection. In the future, increasing the detection rate of these CHDs will be a challenge.
Proper neonatal management based on fetal diagnosis and fetal intervention is also an issue to be addressed.
Fetal catheter intervention is an emerging field in Japan, and it is necessary to identify the appropriate patients
and confirm the safety and efficacy of this treatment. This review article describes the basics of fetal diagnosis,
echocardiography, and fetal intervention, based on the author’s experience, research, and previous articles. We
hope that this article can help you in your practice.

Keywords: congenital heart disease, prenatal detection, fetal echocardiography, fetal catheter inter-

vention

FERMECIREDH RTINS LT 2 & LI, NATEERGERIIT D 20 FFRITRESLLLTER.
S RMEDBEEDIRIEZNTR 2 ORG I 21 IS A DS MMCh EL, HAEBRDO TRICL 82 MIEL
TW5. LALGENS, BHORITHIRERREEER EOZMREE AL, INE0BKRE LIJT
WS TS BOBREERD. £z, IRIEZRNTHE DWW AR O Y) 7384 T FL IR e & 5%
DEOHENETETH S 5. RIGAROBED TEREA T —T VBRI HATRE I NN 5D ETH
D, WISEEZMHL, 22RO DEIMEOHRZTT> TONEITNRRE RV, CORHEIT
&, FEHEORERPIISE LB E D 2 b LI R DREDIRIEZE LR O a—DiA, ZLUT,
MR H 7 — T INBIERIC DV TNz, RO SR OBHICD L TE BRI TR ELIEEVICES.

1

fa I T I — WA D& KA fEvy, FERPELDIERE
(congenital heart disease; CHD) #Z#D HTHEVERSHK
EVS EBITADKE MM AEE LSS E>TE
To. FUENICHBT 2RO R T TIRIEZHK
MOVTND T MO RT] LI RHRICRD DD
H5. JRIBHRNREZICE ROREEZR Y —=
YU DOEETEDX S ITHI T 2, HAEBRDTET

il

A, MIERE EDTHROWMD HONEHRELEEZ S
W, TOEKS ERRD BHAERADRNIE, FELL
BATHIER ) THO, FENREERGRENSMED > T
WSARZEFTH A S LS. Z ORI D0
7z % £TE2 LWV B LR EEINNH 2T &
MHHETH O, FENFEAICTIBIR > ThalZ Wiz i
ELTHID. Kz, EEDRERL TEMRIEHRIC
DWT BN, HARDIRYLOMERRRZ IR D A2 HH
THINWERS.

PHE AR ¢ T 812-8582 FEbAVRAERI TR G 3-1-1  JUNRSHREENRER ki i

doi: 10.9794/jspccs.37.265

© 2021 Japanese Society of Pediatric Cardiology and Cardiac Surgery



266

JRZWIRICET 28T TN E TICBEHE T
N, ERREEZ LI > TEOHRTFIWEEDENDH S
EDD, TD20~30 FTHREZKIRITIHS Mcm k-
LTW3. FEEPIHEETZ - 7z 18 i 2 L TFEHA X
TEFELEN

HATIX, 2006 FEICHA RI 4 U FRITE N,
2010 FICHRIL DT a—MmENMEBRIE TN B T & &
o lz. HAMREDIREEDETT L TWE LAV IT
FERODT I —MAS0E 2018 I 1 AEEBZ 5 &
STz V. 2016 IR WO O — BT & il i
NS, SHBEZTOEMIREINZ T LIS T
HA5. BROZI—=D—RMNCE>TETVST
ENDDBD, RIFEAADLSDOBIZHIRICET 2
population-based =723 Z L. HADERED I
ICHAREREENTWERNT EAHBDD DL EE
Z %N, FRVEZINC 3500 2 BRLED HADIRIEO M 5
B L TE DX S BN SR LEENS.

WINCHZ S THB &, AR OEREEZER L
£ LW HADEKA E LT, 1981 4I Allan LD 5
& 2nd trimester TUEQEIRHS 2 T 7€ L CWIZIER DR
JLOTZ O—2170, RIS O MM R & g U7z
W2 LTV Y. 21 fld 18 Bl CHAR T O — DB
TIEHLEZELTED, KO 3605 5 1 Hilld
RO ENE L TH BT EhSOEPE—XLK
BEBWLTWS. £z 1B OERRERIERRES -
MEHOTH-> Tz, TOBRORILT a— gz %
&, HEEBEOZNEIET 2 FELIHD, HiE
KX BIEREZEIE VNS K0 E, DT a—OFlRDh
BIRE D KM DR B ORI HICZHNcE > 12
EWVHTETHAS. 1980 FEREL D 5 1990 FARIC
55 &, BROZa—MLEIThNE X510, Ik
RBWERICHE T 2B IRAICELE>TL %. FH
Ak a s MRPERRIC CHPETEO 72 Dr. Jaeggi 7Y 2001
I H R U7 irge (W2 B 1 1994~1996 4F) T
&, RMELIEBEEAROKRIEZHIRIE 15%TH D,
FEOMEIE DR T2 W R 1d 44% & TN T W0 5.
DENNT VY AD ENTFEEPRRIETIEZOZEHEE
13% ThH-7=>. 7, outflow-tract view E THI 7=
1996 4ED Lancet FEDFH XD K S 1, 80%LLEEVS
EOBEERE LT HELH DM Y, [FFED Circulation
FEICiX, 4-chmaber view IC X % ZWRIL 4.5% &
ENTVE Y. COWERRERRBR L ThHokT e
IMMZD. WTNDEH X TE 4-chamber view 7217
TOLREDMBICIIERN D 5 T L2 bR TED,

BRNRBRSBFEME £37F F45

MOWTHGEOREENRBENT VS, B EM
U, 72U CeHERMUICKE B MERICZ 57z Dr.
Yoo HY 1997 41T 3-vessel view DRI ZWIC BT % H
M2 E#E LT, 4-chamber view IZHIA T 3-ves-
sel view ZHEET 5 T L AL TS Y. 2014,
3-vessel view DV H & bk, 2000 FRICAS &,
outflow-tract view DA DG ENTE TS 7.
015 FFICHEN S MEE NI AT T o v I L
Y a1 —Ti&, HAview TdH 5 4-chamber view I %,
3-vessel (-trachea) view, & 5T outflow-tract view
ZEMABT ETEWRDP ERTSZRLTEHED,
W5 view 2809 T & TRWIHEN LS T & 2R
LTV Y. T, BHGEROERCEy, A
F— RT3 Ta—sBZkIcERThE T L
WG SN TETCVS Y. BRMESNTE A & il
DO & & BICHRIEZIOIELIZH 2 LS.

HIFRDO BRI B I ORI WD M U
T&.

4-chamber view ICHNZ, OV DHD view %
a9 % C L THOWKEEIE B> TL 5.

1T — R TS OHEHD 3D Ta—D A
Bz XD @EEICLTWS.

BRE7OMIIVEHEE

TS T a— IR OSSN Z, 75 1E 5 i
TITHBNTVABIRELT O— 8 71 7S LOTET
HETT I LOMREIRIEZkSREZ 5 HEE KL
FFRELZH>TWVD. 2017 FDR = FINKFEDFH LT
&, 2004 FEICEDIEAT ) =V TRBWD D
‘BRI a—7a kb ORRZRLTED, 2003
T 36% TH - TR WIRIE 90%iE < T T&EHEL
TV 20184EDT 4 5V RS OMETIE,
HOE L RIS DOV TR a—T a5
F LOBEMMERRTVS V. BULEIE 50%= 82%
N, SERKMEENIZ 12%= 41% N FARLTW3.
SR KNIMEHEZ, 4-chamber view D& Tl W
RE[RETR T & E <, 3-vessel view ¥ outflow-tract
view DUt 7Z B3 % Iz dig W o m 2l 2 —D
DIIE L ImB B E E> T LW, H—ENBEL
ITa—7alSLEEATSR LT, R LHVDE
{7, Bi—kd % THREMDOEZZLT T EIC
LHHTH%.

iz, hFROA 22V FMNTIE 1996 FEh SHE
Tug o LeHEE UTHGL, 4 HEO%EHRI—X




267

Table 1 Key points of fetal heart assessment

Abdominal view

the location of aorta/lVC/stomach/liver/ductus venosus/azygous vein, IVC-RA connection

4-chamber view

cardiac axis, cardiac position, cardio-thoracic area ratio, function, heart rate, 4 chamber balance, ventricular morphology (right
or left ventricle), atrio-ventricular connection, pulmonary venous return, foramen ovale (size and flow direction), the presence of

valve regurgitation, ventricular septal defect or effusion

3-vessel view

the location and size of PA/Ao/SVC, the presence of a fourth vessel (LSVC), ventricular-great vessel connection

3-vessel-trachea view

the location of trachea and arch, size and flow direction of aortic arch and isthmus, size and flow direction of ductus arteriosus,

the presence of vascular ring

Outflow-tract view

the presence of the stenosis of outflow tract and valve, ventricular-great vessel connection, the presence of overridng of aorta

Sagittal view

the location of aortic (neck vessels) and ductal arch, the presence of coarctation of aorta

Size measurement

each valve, length and width of ventricles, aorta (ascending, arch and isthmus), PA (main, left and right), ductus arteriosus

Flow measurement

pulmonary vein, IVC, ductus venosus, PA, aorta, ductus arteriosus, ventricular inflow

Ao, aorta; IVC, inferior vena cava; LSVC, left superior vena cava; PA, pulmonary artery; RA, right atrium; SVC, superior vena cava.
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Fig. 1 4-chamber view of congenital heart disease

A: Tetralogy of Fallot. B: Transposition of the great arteries. C: Coarctation of the aorta. LA, left atrium; LV, left ventricle;

RA, right atrium; RV, right ventricle.
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Abdominal view

JEEBOREMTIL THER T RN Z I AREIIR & FAF IR
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4-chamber view
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B BHEIC, HI#EY)/: 4-chamber view ZHiH$ %
KON B T LT, BT 4-chamber view 15D
=<5 %.

FRUVLDMED 4-chmaber view (ZRRAE OEST &
TICZ>TWa T 2L, wim LREmED> v R
v BHEIS A ATE view T —X7 90 [ K FEHC [
I L9 QI ENWVIL 4-chamber view DM TE 3 C
EMDIR RV, PrEaheENnEENICHATVWS
view IZRIDIC T I —E— LN EA LTV S A EEMED
=AY
T D view THERT 2 D1F, DIEOLIE, [mE, O
BEBLDEOYARXENT VATHS. DEOmE (D
fifj © IEH & 45220 ) G EHRRR R & B 255 5
) EREZEPROLERNIZTAHAETREINS D,
CHD Z Wi O EEZ EH M D &7 D, conotruncal
anomaly TIIOEINX O EMZICTERD T EMBNT
W33V RMEDRIROELZFTCEHR L TOAET
N, GRLTHE T e R ITrEEENH 5D T
HEELZW.

DELEOINT VA BB LT VED
DTHO, HOERLMEEBUEETIE C D view W
W OAKICE D, WHETHNIRDEDOKRKE X ZET
W2 eAEE L. LRAOIREE, DEM
7R, DEMRZEINT 5. WEHEZREICDONTIE
Schneider DX ESEZIC LTV EEZRENY. F
Tz, ARLEZEKATEEEEETHS. FOLE

DEE, FOENELESLSNTH SO HIRHEE
LW e LIRLIETHS. HMFELTTIZDO
WERD TEH 25D, BORROMEDOH TIEOBIFE
ML TE RN ETHAS. RIRIC, OUGHEE OH
Bt ERZHLV V. RIS DWW TIE M-mode
ZHWA L TEBICHERRETH 5.

£ 950D D view THERLZTNEESE0VD
EIEIRER CTH 5. HIORBME kR T3
Wi MEWRETH S C LIk D & B0 THEH,
CCTRAV I ZMERATEBERWV. ZTTHREIAN
o, MIRERE EEOMICZa—7Y—X
N—=AD7EWVD, K &I U7 chamber PICBREE
FixwhEnws e THs. DFDH common cham-
ber DIFEZREES> THMBRETHB. Tz, fBligh
MR R 3 T DGAE, AP\ 5 BEEEFARD
FET 2728, WK CHRElzmERENASNDS T
Liin %, WENREARZ2E U Cifimaiidgm L < 7z
&, R THEIRRERZ &> E 0BT EEh -
%A, MZ2HT THEMRET 20N EELL.

4-chamber view THBHNERA >

DEONIE, CIEOHE OOED, OEOLDZEDK
TXENT VR, IR, OUGET, O
A

3-vessel view & 3-vessel-trachea view

4-chamber view DNEMN 5 7 10— i VLGl
FATHEI S % & 3-vessel view Wil &% (Fig.
20). IEFELTE, L8005 HSR-K 8 k-_L K&
IRONEIC T, MERE ZDIEFITNE LK S.
4-chamber view DiHI T & TV HUE, 3-vessel view
RN RIS T Z 5.

3-vessel view IZ¥51) % 3 M DA CIEIEH ICEE
SIEHT, 77 a—PEyE (Fig. 3A) T, K#hik
IIENIR- L REIRZ A5 AL TERR K D & ORI N\ LE
U, MishikiE KREIRK O &MV, 2R RINE R
fii (Fig. 3B) T, KEMRAMBIARE O & Hiiy7Ichi
B9 5. FREIRERE, T 7 o—PusE, A0ETE
RTIE, O view T2 ARDIME LI TR0,
kDT &h 5 3-vessel view 7217 TEHE 5 NS EHR
MENT ENDN B, 3-vessel-trachea view I&, X7
V==V IREMICBOWTHHTHS LN EDN
THD | 4-chamber view ICfHAEDEZ L TZ
WA ENS. 2D view TIRIAE & KBRS O E
Bzl c& 5. KRS HAEOGIZETIN
BEMKEIRS THS. Fiz, KERSELHIRE R
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Fig. 2 Basic views

~ isthmus

A: abdominal view. Note the location of IVC on the right side and Ao on the left side. The dotted line shows the central
line of the abdomen. B: 4-chamber view. In a perfect transverse plane, a complete fetal rib is imaged. C: 3-vessel view.
PA, Ao, and SVC are in a straight line. D: 3-vessel-trachea view. The isthmus and ductus are measured. Ao, aorta; DA,
ductus arteriosus; IVC, inferior vena cava; LA, left atrium; LV, left ventricle; PA, pulmonary artery; RA, right atrium; RV,

right ventricle; SVC, superior vena cava.

Fig. 3 Typical abnormal findings of 3-vessel trachea view
A: Tetralogy of Fallot. B: Transposition of the great arteries. Note that PA, Ao, and SVC are not in a straight line. Ao,

aorta; PA, pulmonary artery; SVC, superior vena cava.

DFHERETH 5. KBRS EEWT TlE, 3-vessel »
5 3-vessel-trachea view ICBEI 2B, KEIRSH
B2 %%, KREIRFEAHEOZINIC L EET, Bk
EHE AT BENLD isthmus TH D, ZDIRALTOH
IRER L ORBAEETH S Y. E5ic, mEHE
3-vessel-trachea view DIR&FE LT EH LT AT, £
HERENR D U shape PHEEKHRSD 9 configura-
tion [ ZWrD—Bh & 75 % 3539,

Abdominal view, 4-chamber view, 3-vessel (-tra-

chea) view Z U o> <K D TWVWE, hI—R7TI%h

BRNRBRSBFEME £37F F45

ABTETFEALOREEBEZWGED T2 L ED
nah, Ehlikoic, L ETERILLEEE
HAFY T BHIENRYITHY, ZhEFnZz il
THBI L TV RIFIC L EE 5 T il zv. D
£, FNFND view DEND ZEHEH LA T
E57%W0. T3 segmental approach TH D, HFIC
4-chamber view /" 5 3-veesel view \OBITTldOE-
KRINEEFRZZHT 2DICIERICRYITHS. EED
S5REIR, GEDSMEIRE V- EARPOEARZ O
EDFOMEE L TV EEMIFLE T A 5.
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3-vessel (-trachea) view THBNERA >k
HliBh AR/ R BIAR/ KR, B/ RKBIIR = /B RE
DATIERIR & 5%

4-chamber view H 5 DFN TLE-KIMERHRD

Bl
Aty

Hh>5—F7T3>
HF—RTF1F 2013 D ISUOG DHA KT A
TEAZV)—Z VT ICBVWTRHATRAEVEENTY
30, Bicks i T aATHD, hT—RT
FaRMNUTHHT S 05 X0 & 2DE EHICHH
LTWERETHB. ho— R TSI2MHT 2B,
BEHDO—HFERTENETAICTERRFIY T 25k
», 7L—LL— 2275 & 20~25/FLL IR
D, KERAEDHNDIRVEMTIEP AR LD
30cm/s LA E, EIRBRDFENEWVE ZA1F (10~)
20cm/s REICHFHEL YV EDE, BAIKLLT,
ZOLYYEREBELTWHL . FHlifikid 5 —ox
V7L P I ELRET LT ENERTHS. T
IR K> THT— R 7T OMERMEEN xS
e, BRICES>THELR T K HNTWS D2 ff
T 20MBRK0D, HELICd WE Rt a—#%
MERLTHZDEHED—DTH 5.

falRiaf

fRILaHR S LT, HRVEAEEARIC T 2 RHANDOHIA
BIRKE G IE X SASNTBETH D, SEIEHRE
CHD, 7 T& HEKREIIRFEASE (Critical aortic
stenosis; Critical AS) 1Zx9 2 faIaHICEI L TibX
& 5. Critical AS MG A DMK BURE 1%
BHCBAIT T 2 AREED S DN TV B, MK AE
BHILIAT & O S IBBREEDSE I N TS EIFWV A,
WCK Tl DB Z T 9 2B TH D, FOHEIEE
BREOENVEEZD. TV oEROMT, BR
W /E MBS IS T3 B RIS, IBFZHET 2 & 0VE
AbNie.

Critical AS X7 ) —=>VJ L TEMT B IC
X9, A7 VU=V T LK OV TR TN E
72\, Critical AS & =R E DA E DREK T
HBHTENEL, LR FEMAEIHRE SR 5.
INRRRA TR T I—IC K B PASRAL TOFELZ T
MOHEE I NBIEREZ & LICHEEZ LT3
7S, Critical ASIEAERIINC o OEREMR FAVEIT %
D H O, TR CHEEEZHINT 5 C &)

e, 5, T RBIROIMGE (I3 e8Ik M
) WTTEICHE D N TV 2 58 1 e MR B E R EE
(hypoplastic left heart syndrome; HLHS) &7%%.

ALK > TERIE LA D, DHIEREIC
Ko THAREDIMES 5556 &, [BiEFPHRZNE-> T
FEBNENER T 5580 % 5. #i# Tld HLHS N\
BATT 2AREMNHS. INHIE—EHDAXRT T L
EEZATHEIWOOE LN,

Critical ASZYw 77w /I BDICLTDT &
ICHET 3.

* 4 chamber view
LZEONT AR L EEIERE U AEBRIEK
RS, o= DN [ GO PR
SPEIE)

JFERE(

+ 3-vessel view and 3-vessel-trachea view
EIR-KEINRZFEDINT > A8« FATKEINR, K
#iR= O/ ME

« RS (4-chamber view & 3-vessel view DHIHE])
KEMRFONE, BARHIBE

BAEDGE, 4-chamber view TIZHH S M ROEDN
TYARENIRL, W= RTI2AVTHID TKE)
IRAN TOEIRICK DL T &Icxms s LNz,
2DE CORZ VY —=2JICEKRT 5 &, mild AST
& KBRS O RLE BRI A H T & B FTREMEDN &

D, T RKEMROPAERILEZ 2L TOBAEMNE H

5.

FROAREZEILET S LT, KENRFOFIIGEH L
Bexs. migkAMHERTENE, KEICHETA
R & foese, H|E T THIUTATHER & MR
DG EEZLNS.

7z, ASIIIERERGE & & HITHETTT 2 AREMEN D
D, 1822EDAY ) —= 7 ChiExL &d 2 [HH
DAY —= 2T OB RN LT 2 Z L & H )&
LTHEMINRE RS,

HREERHMM & U TIELL IR E LW, IRILEHRE
RHHICE RS EIEEZHET Z0END S .

< 0L OKEIRS TR, KEIIR, (E0ESTER, fCEERE, A2
BEER

- Fv 75— KBRS & RO FE (Fi
72), fEmE i

< DHERE ¢ BXHR

- MiROmE KR, IIFIFL
KEARIFNL T DHGEIS DV THHAEFIE D 5 AR A

1} T 100~150cm/s Z i Z % & 5 REFITid AS 2%
&9 5. F7z, BlZIE200cm/s ZBA T FED
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i & & BT R LT 25, B OB R 2Rk L
TWBARENED D 5.

Critical AS BRIRBEDEL

Critical AS X9 2 fRIAIGHEIE Maxwell 574% 1991
SEICHID THE L Y, 2000 FERIZAD, ERFEDA
PR IZ ENDD D IRD T ET. BE, HAARTIEER
FABRDOERBE T 2 M, HARNICIZFRE S NIz hia TIA
XoTECHL, SH%OERZMEBNFENS.
MBI ANOERZFL <, DD HAERIC LS
TR TEZ X 51CT BT EHMNLTVS T
O, IBEESDOEZ T LT, BHUCEMEIEKTH S
JEBNIBRN EN B, KREIRTEAEZ 0, Tk -5
THOMEIEBSEEREO M (—AHPEEIE IR A,
SIMfLCOERY v > b, KBRS TOMT LM
RE) ICHBN, TORRTIHERZITAR, fHLED
WIERZH A % K 5 IR ZIEFIDNHR L7 %. McEl-
hinney 5 (3 2009 IS HEHE L LT, EEYA X
z-score>—2 C, EBEMRINTVWEEDTHSC
LERIE L7, 2015 4211 Friedman 5, 17
KERA EDHEHEZEMLU, AZEE>47mmHg, -
1T RENR z-score>0.57 DIEHITIE EWBE T 0=
BB T CE D LG LY.

BRIRABIARF/ NIV — ALK
FEROIBERDEE I DOWTEED by N TOREER
EIICBRA LIz ERS . EROWIER T, #
BHE, MRROIEEME, A7—7IVIGHE, &)
ARy TELUTHEDD ZNTNCKREDD D, RHAZ
DERZEDE=Z) VT EINTIRET, BERGD
HBIMTON TS, 2HFRFTIREL, RETHNE
BRI 52175 . BEE SIS, TR OAE D
MisH CHET, MRYLORER- 2= - KE R —
EMEICIE S view B H T NE L TEAES RV, RIR
DEXETIEZOHOFHZMET 25580 5.
MEMREIUE, TRIICHRSERHEE 2 %5 UIGE)
ZIHKRER S, RHAIREELRFAAIC R AT 2110,
R T a—%HAah 5, 18G=— RIVEZHIL, A
WO Z T, —— VSt e Zim i s s &
B3, Z—RIVNIC 0014 7V FDHA RTA Y —7&
e, KENRAZ @R S & M TREIIRAN GG 2 (L X
B5. A RITAY—IKin> CTNV—2 AT 72D,
INV— 2 KEIIRFONE X TiHD 5. T %8
=Y A R KERARRE L CAAKELTE 1.2
ERREETEWEINTWS. 7Vb—2%inflate L,
Blrtrod L, RO K2R TE 5,

BRNRBRSBFEME £37F F45

=R hT—TINVEikET B, —EHOTHE A&
ICET BN 30 DRRETH o 7z, LRI ERIED
TV, 20— BRI T — T VIREEDM TV, R
DS EN T O—% 7o Tz,

B&IRBEDINE L3R
INV—ERDORRT, DF D, ETED flow M7
MEESNEZHESMITDNT, 2020 FEDJLKkDZ
MEREIZE T, FHOBRIIRIE 833% LTS, —
HTC, 48% T SMDOIRIEHHESET O, REEEE
LTRRBOEVEEZSNS . [H#HTIE, 108
BNV —2 275 T gD 5 B 81 AL, 34
Bl (31.5%) TLEIEREMHITEHT EMNTE
LT LTV, Moon-Grady 5 [ [AAk D5 T,
40% D “DERMEEEBIEME L TEL W, Lotk
ERMEIC DN THHRBEEZFED TN R TEED
VAN

BITHIERLE L TDRIRESHE

HADOER AT MO & B0 MEmIicH D,
2019 ik 90 ST N FlRIZAER R oz, ek
DERIZRI1%ICEDET 5 L 5bh, HICEHET S
CHEMI T ADEBERENVEENS C LIcikD. HAEEX
R TIBRAEDL AL H S D, HAERICIERZ ik
LN Esa0Wile 2L, ToXsaHikizbic
E IR ER R IET E 2 DR NG ER AR EE D1
TH»2 EEBS. REEZEZITY, ZRncED < HiE
e e LA ORE T 2175 . £ L THAERD
HEWRZRICBT TV L. WD S RAIANOBT T
DT ZEDALWD, BEZEITE 5 —D0%
ITHIER & U TR NEREE, /NEERERED D 5
TN ELRWEREEZ S (Fig. 4). RHACHD
T O CHD fEERE —EMEI DL ENE T L
o, HEROAY YY) VT EEDIERNSHRE
DICHEEEMLTL %255, —ATEEZL O

Perinatal transition

fetus

\ mother .
®-®

Fig. 4 Schema of perinatal transition
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TebZfml, ZTOFRBEICEHDID DI TzBIET
NHSLEHEL THOH R TR AES .

Bbylic

i

R B % 2 T DR D )5 R ITEH O SHF

LS5 THL LT, RILOEHITED RO 4
DFRZEHZLTINERS.

FIEHER
AFITB LT, R N E R SRR 5.
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