Japan Soci ety of Cbstetrics and Gynecol ogy

BAERHRARELSMEE  AcTa OBST G&NAEC JeN Vol. 38, No. 8, pp. 1209—1217, 1986 (FB61, 8 A)

PRSI L BRRENRB O

RIRAEBEOBEIENC L AR LVWEAEHEEA~ADT 7o —F

FRAREEFREMBANERE (EF  KEFEEHED

i F

=53
=

Studies on Fetal Growth and Functional Developments |

Takashi OKAI
Department of Obstetrics and Gynecology, Faculty of Medicine, University of Tokyo, Tokyo

HEARE
R Bfe, SWdik, EXENKE LE TR WWE EE 8 —%
o BE, BE OB, MEERk KE K B8 Gt RE R

EH s

w E

IER24 ~ 32 B ORI R RO RE « HBBRI B
T, EOBLEEBRYETHONXHLMAKL, Thi
I BREEEEYHITSEYENELT, UTOR
BizoWTHExfTok, 1. BEFBEHORER
PR B 0BG R E OB RAYFTIE DR L FEE
OBV FHEROBS. 1. FBEEREERPBEOR
Mr. I, REIRATE D b BRI R BE DRI
IV, ALTTER X 5FEBEEOBR.

B

I. BROFGREE

A Zzo4kHE

(1) FEIRBH & EER ¢ 19734 ~ 19844 D 1245/
CHEAERAR CHE LIEAORN, FEMRBEHTRH
Richl, RESOHE £, HEROCTFERRERT
FBR\ 72840801 0 AR IR E OIESRBE R 5 [H
JREhiR (RRRRBEER) ZfER L, Ei, o
PIERBETHS L, —BHich OEEHEINOHREY
ERL, X hic, —HBHh OEERME ZORFRTO
REECTHRLAEEEMROMBLIERL, BIEORK
BEREE LI,

EURHIRII AR E COTRTCOELTHRIC X BE
RRE KD, £ oW THBEFRELE <, Mallows © CP
DINICHLELREER, ThZEhOHLT 1565k
BoOBEMEREL, GHREL 5 BLUTOEHD ZE K
AL, fER L7, LT, EREROERIETXTHELT
FrEHAVE, F-2 BT E AR AR A&
M360, SAS version 5?:): .

Q) HHREBORE  EREBSHEWHBEEY A
W, BEICHE L CKTEREEPNICE S X, REARK
£(BPD), HiZREFOD), HHEAV), KEBEXK
(FL), EBE&EHL), 8 GREXAEE, APTDX
TTD) ROKBBEREXERE, FTT) FRIL, EH
PE AFD RORBEHMREER, BB ETR/EORKEL
Z TRy

Rz, B LBRRUHA « BHERORXETRED
BWERE LT Bicdi, FERER(VEEXIERR/
TR, ABR(VREXER)/ABERLIR OB
SO B OIERERICH > B R B Lz, HER
RE R ORDICERFRO T BEEL R ROSK
BehTziirX vk, BEOHKBEIHEERND
BT ANE S HESER L FERGERE LI VIE
LU ERETER, &R0 RBEAEE, KR R
UFHEROFHELZRALRD,

B. ZOERK » ,

(1) IUGR B0 H#46%E : ITUGR ROLHREE BT
WBREORIIC X 5 EZ% KT 5 BHT, 33060 IUGR
YREC, REREERE - AW - EREPEE - &
EDHE « ZRIENR - FRTHOZFICS/EL, &b
AR X b, 28EKM, 28~31:8, 32~35:8,
R U6 AL D 4 B3, BB/ ARERLR
B U 7o, B R/ ABEIEIRER I X h BT 57
%, BT 2 BREILRNOFHAHED Zx A, b,
et REX ERREETHREC T e » P LEFOR
BRABEYRN L., T, BEEMBELYHAVC B
BORFE, i, B iRlL, IUGR Bkt 5%

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1210 YVYRIY A

HEmEIHE 8 5

#1 HLVRGEHEXOMFERE

I, HEEOKEDORIE

A =BREHR/CRRE?

VI. Vo VXIhREBEHEERZIER

R OHRE

I. HEBEMOBHERERA (KEE - KBHE - R - ABRER)
| I HE#OESRCERE (L&Y ROWE

V. I-IX)&BERLBERFHAEDLOFHEDOHE (A B)

B =B IER/ ERNER X FRREXTHE
V. I-MXyEP_FEYACLEBREOHE

RGE=A X (KEE) X BABMOLE + B X FRIEE < KHREE X FHER X FRTHE

REE DA

BRHET L %, fii34 chamber view OBIE T, FFiEX
ff R Rl FE CH AR ST o LT CRETE
BEFRIL e, BRGRERBR VL OERE 2 HRID
REELZFHRIL .,

@ LW RGEHEN  REEYENOER LM
B &b fRRoERCHS, ThEhOkE Lk
BrORGBEYHETAH LV EGEERERALFRL
72(3& 1). SFD 180%l% &5, 6576IC external check
2TV, FILOREERBBERVENETHCLH
TELADBER B L,

) BEHEGRO=ZKRITER | EX_MEFRRIE
BEMBERE & KB FERLEAELE, ATHED
3% & computer graphics DFEX AW CBEEE
B0 BB & MESKRTRTREOHB L RAAR.

II. P&IRIBBRHERE DB

D LEAY 7#E BEREB € - FETRED
4 chamber view 25 L, FEFDOE T O T
FURCEACM - FE—-22 A4, BohicM
- FEF L VERLE—ERHESV) ROEHER
(FS)%, SV=Dd*—Ds*, FS=PL % x100(Dd=1%
RAMAE, Ds=IRMERHE) oRNc L vFHEL, ¢t
SUIEIRIT ~A2B O IEFER1THITH 5.,

(2) ERKEIRO MFEEE - BEW B £ — FTH
BELIRRETIRBROBERIRE T O #A61250~60°
DAETI S5 - —ak AL, B5hicnKEl
XY I oORSLTEE 2 RDe, FBERERY
R=2TB(A  InmHIR B MIAEE, B | SREALIRS
MFRE 1wk hRDE, NRIERIT~42BDOIEHR
BBIR119BITH 5, ZE X ALOKA SSD-280, ¥ 75 —
==y b UGR-23, Scanning Recorder SSD-93#,
sampling volume 2~5mm, carrier ¥ $2.5% 3.5
MHz T» 5.

(3) IUGR B o 78 3% #% %€ : IUGR E176] (Mal-

nutrition type 1141)) DRI KEIRMIFTEE &, EH
FREEFRL, EESIEHE L,

. RRETTED S RI-MRERDRZ

FEIR20~ 40 B D IEFHITIRIFIZ R & L, ERREIE
HEMBLRE 3 4 (BE%2.5 3.5, 5MHz) ¥ A\-B
ROZTEBERBCHEE L, BEREIT1 ~ 2 KR
&L, 800kcal DER 1 B4k, MEEH, FEIMED
BN ERHERL, BERMBLL. EHEHEBREHE
REEER), BERIRES), FREES, FHoBE, 5K
BOEE, WKOES, bE SoBXROLHEET
BB, EABOHBEE 7 » b 21 » FI2 X b FKICE
TR, IVoALAEHRELTVa—F—I1T
&L, 7 7nr7 ety +—Sanei 7TT17% HTLL
ToOEBIZOWTET 2T,

D £THOHBAEER  BERHLIMECXY)
h, ZIWECHBEL T8O ER O FHEDIEIRRE
Wt S B R LI,

2 TRHHELOBEX SIERMY 1 5B CKY)
D, &15HOHBERDORRIIOETEROHENE
BEBAE & sk, i 0 TOHMEBEREOIEIRFEIHE >
BRI L (1),

3 BTBORRMEN | BEREAICE T 5T8H
B Y DIERERCHE > B2 KT OBRE R X
DRt L7, BERERZOTEAHET 5 L
B s % e HBEERCRLEE L,

IV. ATFER L 5HBFEE

BROFLVWKBREBEEL LT, FERAGEVE
BTHBECEAATITECISBREME S AT 4, T
thb, BEHBRY»SOMBKE RS, AL TH A
T@xfTOHRBIRICER T 2 KE2BIR L, 80~136
H#D ¥ FRRAAEO AL FEAWB Y RAA L, v R
FAITRRY 7 LBFBRYERL, ATH~DI
MEBIABRCRE L., A5 AI111, TWEORIC

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19864 8 A

No. 13

1.0
Ry N R & MBI %

BRBEN

*
i £ 10256 (£=0)

BRER

BB OEL & RBOEY

[N

1 MREES) K% OES R O R%OEE) & T
D EB) O H AHEIRIH
BXEe 0 E B & BEES oo E 8 o FHHBIBASIALAE 0 THIBE
$300.6820 ¥ — 7 F T 5 A%, FERERES) & Ko
EEhoMBIBII Y — 2 BB R, Thibb, &
DFITIEIRRAFES) & R O EB) O MBI IE R
B B D2 & oD,

B R Y, IR % IR O BIIRE T MK A%
bh, FHEINCIBOARY RV 7 TALICES %
BLlLt., by AT 2T ATERERS M0
L7=(X 2), AZLRHL silicone hollow fiber FERIf T,
functional area (%0.1~0.3m?>CH 5. ATFEKDEMH
B, BE, 7 FoEOBEE Y FEKCEL S,
mMEDHAGE, BFE, GRYEEHREBCRLO
D& EABRBEOBREEE LT o,
B U o
I. BBROSBRE

YVYRIY A 1211

Sampling

Infusion

Reservoir Flow
Detector

Sampling

Dialysate

)

N
& Overflow @
Dialyzer Pump

Heat Exchanger

Pump

M2 ATLFECIDYX¥BABEEROS AT A
(25 a1lD '

A, TR _ .
(D RESEOHEINIEIRMGBEC Y — 27 2RD

Teh, BEMIMERI2TBE, RKT, ORNRKRE

DEBEREBIESDTRIEERBIHTH S & L HRE

CEhic (B 3),

@ EEABT5RESMORETHBIIR4
~6, R20mMTHYH, KEE FTHE THEE
KEBEE, EEWERIEEI Ecoh EARE LR
R Eled, —HERTESTH HHEBRROARBORE
Rt ENE I o LAGENKEL 5B,
FLRRE/FHELII2TAE I v ML, KBR/X
BEELIIZEEL v M+ 7). chboZk
b, BLOOLREBEERTEERCH URBERIC KR
SNBHBEMWEROREBERY, ABReXRbLILHAD
FiE « B OBER2TEER O32BE L v InE S h
T EARB I NI, BAROHEIX34~ 35888 % o

£2 REATEAEDERR

BPD Y =0.5082x —3.815x* %< 10-?—9.821x5x 10-18 - 22.5

p<0.001
APTDXTTD | Y =9.618x3x 10-—1.982x* x 10~8+1.791 p<0.001
LV Y =1575x—5.150x2 X 103 +6.772x% X 10-6 —101.22 p<0.01
FL Y =1.336x2 X 10-3—7.028 x4 X 109+ 8.813 p<0.001
HL Y — 4,061 X 10-1—1.791 x* x 105+ 2.405%4 x 105 —11.78 | p<0.001
FOD Y =1.162x—2.045%2 —63.76 p<0.001
FTT Y =2.012x?x10—0.942 p<0.001
5§$$MY Y =0.1448%%+6.050 x4 X 10-6—1.421x5 X 10+ 1867.83 | p<0.001

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1212 YVEIY A

L, TOBMETTH®S)., BIROZ&ER, HED
EVEAR L BVIREBRE O E KT o
SERLOHOTB EE LB L, HEMNM~I5EE

ECHMT 50 RERIBE LILESEL DT

D, FOKDOEEOBIITIEHOEREIINE S h 3 7
BEEZ bR,

B, X DR \

(D K%/ K% IUGR 0 R Iz thig
5L, 3GHLEOHHEAITIE, REhRY  SHBY
BRI RTOBCHEBRE/ABBEOEMELRD (K
9). -
@) : ERHBERTIL, RIS T ST B
REBENRLSRIEL, ¥LEELTAH, BHos
BB RIELEL, REBEDOREE LB VEELARD
h-(F10), zhicxtl, RfakRYE, SRS
PR AR O R B ICEE hE R, FOBLEHOFH
BMEIERER X 0 EELRL, BEERTEYhE
EFFAT LI REEB LR L (®ID., E¥Eflics
B B, BREOREMSKSORE g LB
LA EZR L H, EIRPEAER 2 & Malnutrition
Type © IUGR T, = bEEOHAELE b
EEYTRLE (K12),

Q) HELEBOHBEESSHF LV REE#RTE
Rix 1. 1.07x BPD® +2.91x APTD X TTD X LV,
2) 1.07XBPD*+3.42X APTDXTTDXFL & 7 -
7o, ®ROKX TR, EHAEBER, £ SFD Ro4E
DEERI VELHEEINSIORIL, FLWRIE, *
DR b 5376 <, TUGRERICH T S RBEOE & &
PRI hic (K13),

(&) BRBROHBTAB L SKTETNTHE & 7o
h, ZHHBRIERE O L\ Tk & s b 85 FTRER
PRI (K14),

II. F&RTEBREERE DR

QO  BELCIEHHEIEESEMN LR D e bIE
IEAE LI D h AR RN R R L (15), 1 B8
%2 OB Hio Py A RAE CElok 1 BHHER
K225~ 30 @ BEER R LA (K16), = OB,
BRGEEMRORIECRHE KL, 1EHHE
REBVEREDL ) OBBILE L T20KEYSH
bTEETHY, ZOROKRBRURIEDZEBc
BERMBERLERE LETRBTEE0EEL LR
To. MOEOEMERILER200BER <, L OHREIRFR
BECRAETTA2@ELD., coz iy, BRO
OV 20:BE I BRSO R v THBERH LTV 5

HEmMFENRES 5

Dd’-Ds®
(mm?)

2500

2000

1500

1000+

5004

n=156

} Mean+SD

20 24 28 32 36 40

Gestational weeks.

KI5 WL 1 EHE R OEIRERIC A 5 L,

mm®/k

1000

_ /\/\/\—— RV
600 /\/\’\/ W

4001 n=156

$

24 28 32 36 40

Gestational weeks

M16 WLOE 1 B HEREOEREGICLE > Bk
¥ 1 EHHERK= 1 OHHE/FE

T AR E R,

Q@ EARKIEEEEEBELE/Lr2n
(0.75~0.79), IUELLAH = M 35 2 B VR4 IR 323 % T
mL, FhUBRBE—EDEELRLE(KIS), o
e, MFRREXRETHRTFTHLOER, K
WnEEG, OBEHIRO 1 BEEEE R & OBIFRA,
IEIR32AE, RIEER LKL Z ERTE IR

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19864 8 A YYRIY A 1213
Dd—Ds B0 :sx
Dd ¥ s vs. 38~39th wk. % r'* * P<0.05
8 M vs. B~3Tth wk. + )P<0.01 | : *% P<0.01
x vs. 34~35th wk. A 5.01 0 Mean tSD
1 [ s.0f
" <
2 7
3.0} -
4
2 2.0f
6
Y
n=175 (R) I MeantSD .
|, n=1m(0) o &)
Y T T T T v ~23  24~21  28~31 32~35 36~
2 % % 2 % ) EREY

Gestational weeks.

17 MOEEMEREOEIRERICHE 5 Z1L

cm/sec

n=119

{ MeantSD

vs. 32~33th wk.
#* P<0.005

504 3% P<0.001

20 8 28 32 36 40
Gestational weeks

18 BAVEHEERABINR o B M ER e DR SR
5 351k,

T e EHRY
¥ P<0.05

% X #*
‘_ “ 0% P<0.01
cm/sec
T ﬂ\

100} =71 s
n=? 0.80 I

T

1

10

-,
o

0.5

#* K
DOC—
#®* K
BOC—

60

X19 Malnutrition Type ® IUGR R B8 13 % E®H
KEDRR I I

fe.

(3) [ IE PR F fE /& £ © Malnutrition Type ®
IUGR CTRIEMABIROZEIMFEE OET & EHHF
Eo#nyZ»z(K19). =i, IUGR i\ T3,
FEEBABHAR oD ML B K OB KEF RS B 5 faig o I
RSB LT\ B TEEM A R%E L, TUGR TS

K20 PRRERES)H BE R OEREEIH > L

a/10% ¥ P<0.05
o *% P<0.01
0.75F ’ Mean £SD

' — %
6 _‘
4
0.5¢

7

0.25F 9

]

~23 24~27 28~31 32~35 ' 36~
SEIRER

K21 FeESHHBEROEIREBICH 5 EfL

0

@/10%
rop

— |

7 % P<0.05
*x P<0.005
*xxx P<0.001

i: * r[ Mean +SD

0.5

0

~23 24~27 28~31 32~35 6~
SR

K22 TEBBRESHREROEREBICLE > Ek

PRIV LT B & D]ED & —FKT 5,

. BRIBFTE A b RAmERDOFEE

(D PRAES DO HBRER I ERS2~358EHE T
BWiMLF0BEMERD LN Lo b, RRFROFK
FRIZORPECRBEERTAZ LHRB IR
(K20). Zhicxl, HKeEs), HOBEZOHBAEK
132~35B8DR A E TRA L (K2, 2D = &2 b,
feB e AR T 5 THFRIEP - LREL TR Y,
RGBS mR BT 5 B h R o F62 T % R

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1214 YYRSY A HEMEBE8 5
PR No. 07
o 2]

I x * P<0.05 | SEmaEn
L l_ 4 10}
I R A ;M . w
20
l J. _L }3 EROEL
0.5+ =t om) 10
H Y A R P ) [\ P TENITO A
B 2
- BEBREAM (REM)
10
_ —NON REM %) — | .
7 P A T T NMﬂﬂmmn
0 ~23  24~27  28~31  82~35 m:;n 2 SRR EY (SEM)
N . . 10
23 FERAREER) & REIRERES) DM OEIEERIC
< NI T YRR L ]
s Eﬂf‘ 0 309 609 904
w0 2 B
1aRaR X26 EIR3GAGIC 51T 5 ETEIHBRERORRTI
7
0.5 n=4
4 20 4
HERW
'S R E K2
B RORN T
HRW - WOER T
ARMRED SR
DL LT R —
0 <23 24~21  28~31  32~85 86~ | ERE R T
AN o B o
K24 HReEEH) & RRBIRES) O HEE O IEIRREBIH ifh - WRRORR
5 Z5 4L, "L E L
MB AR DNE 2
FRANBONE
— BROYAON A
" — : s
:f! Eg K P<0.05 24 32
oo oy K27 MREORELRBOE LD

‘ 1

| 0

| ~23 24~21 28~31 32~35 36~
SEMM

R25 BEARBRES) O BEBE OEIREERICH 5 1L

TH 5 LTI h, RERRES O HBRERIER
RBI > THEML (K22), BERKESHIRKTDH
Dl b b, REGEBFIRAERRI E TRE LS
I5Z LRI R,

(2) : P RARES & RERKRES) O MBI T ER
28~31BETHE S0, WehER L JERBESH DM
BIME I I MEIRREBIC X 5 BB AAE(LIZERD b s ho
7o (23, 24). "FHAFES) L UEIRIRESH B OB

%3 ATLTEDOYRT AR IIEF

S 3 A AR IR ]

vaza | omo# | TEESH L omow
3 FefHEI215

I 6 CsBshizes) | 115-7H
45[5R15257

I 9 (65sm 55> | 123-3H
835485

I 6 Q4smhag) | 10-0F

1 EEEE, I V¥ —nER
M Y —% s BEEAInEE

P02 REM BEEIRFAR LB D 1 v s 2 DREREE) 2 5
ERETOLARCERFREZFIBML, FRFESHY
FRTDIZERIVELHEE2ZLR, DT, 20D
R o®E ¥ h ZRREFH Y RKRICT| & Z 3 REM
BRI EYTRET5 b0 LEBbhb, —F, REM

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19864 8 A

RoFZF > THREER) & FEBRRES OB
BEbivoik, REMERBCISEOKE B X
2R h, PR O®REE & O ZHE T @M
BRSO L EZ B,

(3) : BRERES) O BEBUE G REBUC AR CEIR L (K
25), FERARE ) O B b IEIR28 ~ SLE DR ¥ TR
TL, ZThbTBORRBEMIMTIREIIC R 2\ 8 &
DTN T EMRE R, i, 32BUEOHITIE,
£1T8 D HBR T 5 R & R L 7o B 2 AR I
BA S BRI B (K26), = ORHIH O ZRERRE
B, DPRAGEE), SKHOENE  HBEL o\ BRI
PER & e A D, Non-REM EBENRRKEL T B
LLBAE TR DEEZLRS,

V. ATFERX 5BFHE

FefFEiiR e Ry 7HER LI 25 A 1 T2 9
RFEILAVAFETC Licds, BBEA MMl A7 A11
TREHOLARENRL 7o b, FH45RER D 4 FRiERS

LR, SLIENEEEZMAMLIcY 27 AT

(%, PR R 2 83 R IER T X Fe i Tk e,
ThETCoORMEFHAICHR L & H BB IET 3
TEMNTREE oot (R 3), ¥k, ALMMKEI R
e TWARIE, FARELRRHTHZ LITLoT,
MBEHFAVSAEEHECRETE, TENOBFLA
BMOSHTEFEIRBLIENER I, IbIAY
AT A4 OEBBEEE = 2 - BB 5T, BETH
E R DB ERER DO F R TI BB RE T H Ok
REBOHEFCEBTHH L VBHERET L ELTH
BTEX2EAERINL, '
RRR U

UEDREER S LT, [EiR24~32EORIAZ IR R D
RE, REDO 7 vt AORIEMBSITS L,

O FHEEFR\ TR, FEBMRLRSE L, M,
FHig, B/s EDBBIRBELINELBED B, HR
DFEL, FHEEL L COEHOER T LEARFES
Rich 5, _

@ BREEEIC S UL, BB REY LTy 7
BEZFIALC 1 OREEREEED, BEXETRR
LoD OBIABERE S —EDVvLiZEL, BE
BRE BB S B Th 5,

@ TEEHRERORBZIC R\ TIL, FBEOSHIE, R
BRERPR, FRARIFERBCDH D, EEREOV 1
72 NVEE BPROBEIIRLERBR L T iWETh
BLEESTBZENTES (K27,

2T, TORETBBLRBR L FORIORKET

DA AV 1215

IRF - RPAOBEBRCKEREND Y, ZoOHOR
DI DT HIEPR24~25BRTE ORI, EEE LT
VT HENEERTHUROREBLE L OIS,
ALFEC X HHHEORRIE, ZORRREE -
AR ToOEE KRB ShiclaRE, FEREL
TTiRel, BRLLT BERKEVRECHE T
5 ExBIRLTEY, AHROBEIZ, ALTFEN,
FHROBREREE O—IE &L 70 1B 5 EEM 2 RET
5HDTH5,
A3

RyvBERI Y AL, HREROBEEY 5L TTED
e RIEKR, PUBBERE S BRL, T, B
RoO¥rk sV EWRAEERE, HRAEHECHEA
THEXRLET, ERESY CCHERSH k& v iR
HEEXARRCHB I T ok, b -1 vy IT¥ BAER=
®, 7rh, FEHMEE RTEHIE 77V, BOWRHE
HEDOEHIEHKL T, i, BELEALRELCE
WU F OB RIH I MR O SEBD F o B AT T, ILE
DA, BAAETOEMLI b IHLE L EFET,
S 2 Ya)
EERbE, MERFWRE, BRPRRE, BIRY Rk, A
TERRIREE, ESIRBIER € v & —, SR, hRgsEn
B, RZLaWbE, RRBEEESH, #IF IR, #az
FER, REFATTHREE BIBARE, BEAIBRAR
[

ABFFEDOE R O—IIL, AR D Fu#E)$:59440069,
59570701, ROERBFRHRETEEEIA—TILL B,

1FXIE4EA

X3 MEBHAE, $EMINKEOEESINEOEFEK
w3 % B4R ph R,

R4 REBXEERUOEHEROFIIEE ZOERKAK
b3 % Bl R K 0908 — & v & A Lig
MIEFIBNE CBE, FHAENERBDT, 57
EROBFEIHS L TH 5B,

K5 KBEERCEBREEROINE L L OERKERK
x5 ER AR R 090 — & v & £ LIE

X6 i FIEEXED ROAR (ERXER)
FHAE & 7 DiERREIC T 5 BF Bh i & 0°90< —
v EANIG

CRT7T KB/ AKBERERUCKSR/FERLORE
B3 % B AR '

XABR= VEEXEE CKEBEENE,
= VIIBEEXEE (RetwbmE)

K8 MREEWMOBEHIAME & FHHARGAE & »
HETE LI REEOFREBIC T 5 BL

R 9 IUGR IO RBR/ KEBH—IEIR36E LI

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1216 SYRIY A

DGHBI—

K10 IEiEhEAER IUGR RoREERIE
i 368~ DR, B - 32~35B0 S, B ¢
28~ 3LEDSIEH, 7 | ~28BOFEH, F 1 FHO
ER R R 0°90- S — & v & A 1V

M1l $RfbR% - 208 IUGR RofRKEFHAE

K12 BaIEEHBEETERE O SHAIE & £ D IERE IR
T 5 EIREER ‘
¥ E%HE, ¥ EEFOBRMR 7K Mal
nutrition Type ® IUGR, H : REZTRHD IUGR,
#% : ITUGR LISt e RAH

H13 %L\ REEEERD external check DB
MR | REOME,

BEHE-FEOHKE
Heh EEOGE %100

¥ AFD, # :SFD, # ! LFD
Nl4 BEECX3BREKRTERD 16
X ®
1. @#H# %, L3FEER, WTE—, FKWES: KB
REREODY, ERAROEE, 30 : 747, 1981
2. M %, EFEEE, XERE, WEES, KT
E— . RBRBOFHEA BEEMBEEXHV
T, ERAROER, 301361, 1981
3, BBk 78 & LToER, FL4E31T, 1984,
4, Ma. Trinidad R. Vera, Okai, T., Mukubo, M.,
Kozuma, S., Baba, K., Shih, C.T. and Mizuno,

HEMmERE 8 5

M. : Ultrasonic assessment of fetal thigh
thickness—An index of intrauterine fetal
growth and nutrition, B ABEHFEEFSHE45E
HRRRLHEIERCE, 333, 1984,

. Salzarulo, P., Fagioli, I, Salomon, F., Ricour,

C., Raimbault, G., Ambrosi, S., Oicchi, O.,
Puhomel, J.F. and Rigoard, M.T. : Sleep pat-
terns in infants-under continuous feeding from
birth. Electroencephalography and Clinical

Neurophysiology, 49 : 330; 1980.
. Ellingson, R.]., Jon, F. and Peters, J.F.:

Development of EEG and daytime sleep pat-
terns in normal full-term infants during the first
3 months of life: Longitudinal observations.
Electroencephalography and Clinical Néuro-
physiology, 49 : 112, 1980.

. Thompson, R.S., Trudinger, B.J. and Cook, C.

M. : Doppler ultrasound waveforms in the
fetal umbilical artery: Quantitative analysis
technique, Ultrasound in Med. & Biol., 11 : 707,
1985. ‘ : '

. Cohen-Overbeck, T., Pearce, J.M. and Campbell,

S.: The  antenatal assessment of utero-
placental and feto-placental blood flow using
doppler ultrasound: Ultrasound in Med. &
Biol., 11: 329, 1985. -

NI | -El ectronic Library Service



Japan Society of Obstetrics and Gynecol ogy

M i B X A NI

NI | -El ectronic Library Service



Japan Society of Obstetrics and Gynecol ogy

‘Ea  7

3%
BESTATIONAL WEEK

L e e s B e e S e m e

M W X

48 4%

EH ‘ :
Jn=270—
iR ERER - T - 1| $:P<o.001
}16——— e o
HEIR ‘ 1 | 3:P<0.0001
54— :
RS HHE X
] ]129 | -
itk . ‘
128 i
TR R B
. : = T . ~/APTDXTTD
0.9 1.0 1.1 BPD

500

I

o

1000

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

19864 8 A . YVRIY A 1217

Synopsis

The characteristic process of fetal growth and the developments of cardiovascular function as well as
fetal behaviors were studied.

The size of fetal head, trunk, limbs, lung, liver and kidney were measured using ultrasonography and the
process of fetal growth was analyzed with a computer. Fetal cardiovascular functions were assessed by M-
mode echocardiography and pulsed Doppler ultrasound. Fetal befaviors such as rapid and slow eye
movements, breathing movements and movements of head, trunk and limbs were simultaneously observed
using three ultrasonic real-time scanners and the occurrence, the correlation and the cyclicity of each
movement were analyzed with the specially programmed signal processor.

The results were as follows: ' ‘

1) Fetal growth—The growth rate of fetuses (weight gain/day+fetal weight) was maximum at 25~30
weeks of gestation(W). Skeleton grew linearly until 30W, then decelerated the growing speed. The
growth of organs such as lung, liver and kidney, which showed the same pattern as that of trunk, was
accelerated after 26~27W. The thickening of skeletal muscle and the deposit of fat remarkably increased
after 32W. The specific gravity of a fetus which was calculated according to the formulae for estimation
of fetal weight and fetal volume showed maximum value at 32~34W. These results suggest that the
growth of skeleton is accelerated first, organs next and muscle and fat deposit finally in a fetus.

2) Cardiovascular function—Stroke volume indices of fetal bilateral ventricles showed maximum values
at 25~30W, which was correspond to the peak of the growth rate of a fetus. Fractional shortenings of
bilateral ventricles gradually decreased after 24W. The maximum blood velocity in fetal abdominal aorta
increased until 32W, but no significant change was found after that. Resistance index obtained from the
Doppler waveform of fetal aorta was constant during 20 to 40W. These results suggest that the
contractility of fetal heart itself and peripheral resistance become mature before 20~24W and a fetus
grows vigorously with high stroke volume indices at 25~24W but the maturation of the circulating system
which includes the vessel diameter, arterial elasticity and so on is completed around 32W.

3) Fetal behavior—The occurrence of fetal eye movements both rapid and slow, increased until 40W.
Breathing movements increased until 32~36W, then no significant change was found. The number of body
and head movements decreased until 32~36W. The correlation between the occurrence of breathing
movements and rapid eye movements became high after 28W, but those of rapid eye movements to body and
head movements were low. The cyclicity of the occurrence of breathing movements and rapid eye
movements became remarkable after 32W. These results suggest that (1) the activity of fetal body is high
before 24W and the regulation of body movements by the central nervous system develops until 32~36W,
(2) the center of breathing movements matures at 32~36W, but that of eye movements continues to develop
until 40W, and (3) the waking—sleeping rhythm becomes remarkable after 32W.
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