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Transvaginal Ultrasonographic Findings and hCG Levels in
Early Intrauterine Pregnancies
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BE HEEIIKRe=2) vl B 228 LB EIREM 23 % & L CREBSERBEY H
WESEE (GS), BAL.OHE) (FHM) #HERR, BBFERBEHRER L O MF hCG E & DB X &L, L
ToOREREIC.

1) GSEBIELFHCHEIFI0E (482 H) BEIRh, IFE 485 T57.9% (22/38), #E4E 5 EH]
¥794.7% (36/38) HHATRETH b RO FHIIIFIE34.1+2.5H TH o, —J5 FHM 124E4E
5384 30.0% (18/60), 6 @ATIT80.0% (48/60) 1@l X, FiHiX43.0+2.8H & 7eoic,

2) GS &/ 2mma HEEARE TR A K & GS Bz y=1.377x—40.578, R?=0.821 & RIF 7= HES
PRl FRBRREARITFEEES v=0.688x—24.422, R?=0.653% GS R RIF B %D
7.

3) E&6mm LT o GS # H ko Il 4 hCG {E 13692~7,690mIU/ml 1= 44 LU SE ¥ 133,607+2,419
mlIU/ml (1st IRP) #7=UL7:. FHM &t hCG D F¥1227,870+14,608mIU/ml THo7c,

4 GSHHoHE : hCGEDHEEI B LTk, hCG{EL,000mIU/ml F# Tix10%IF 1 Flic ok GS
PEHI X R, 1,000~2,000mIU/ml T 6 Fidr 5 Fic, 2,000mIU/ml Bl Cix15614 61T GS 23 ]
gechH v, GS#HHED hCG D discriminatory zone 31,000~2,000mIU/ml &% z & i,

LLEX b, SBEEEINE 28k S e REBFEMEE ORI X D GS &Ko hCG o discrim-
inatory zone Z R DRI I LB U CIEMECREFEE & 7e b RETIRO RIS ZWi ahE L 7 b
LDEEZLNA, XLITEOBRDTEYI Y GS, CRL OEBMBOTERNTIEE L e, THEoHE
INH W E S R EB TR EE OB MEEN R FREHEOMEHCER TR ERD OB
ERBLMNT Lk,

Synopsis The correlation of transvaginal ultrasound (TVU) findings with serial hCG determinations was
evaluated during early pregnancy in 60 patients. In these patients, the time of ovulation was accurately
determined by ultrasonic monitoring of follicular rupture. The results were as follows.

1) A gestational sac less than 6mm in diameter was identified in 22 of 38 cases (57.9%) in 4 weeks
gestation, and the mean number of cycle days for detection of the GS was 34.1%£2.5. On the other hand,
fetal heart movement was detected as early as 43.0+2.8 days from the last menstrual period.

2) A good linear relationship was found between the gestational age and size of the gestational sac and
size of the fetus.

3) A gestational sac was identified in one of 10 cases (10.0%) with hCG levels below 1,000mIU/ml (Ist
IRP), 5 of 6 with levels of 1,000~2,000mIU/ml, and all 15 cases with levels above 2,000mIU/ml.

These results suggested that TVU could significantly improve the detection of gestational sacs, and result
in a lower hCG threshold than previously established with transabdominal sonography. Furthermore, our
findings derived from patients in which the date of ovulation could be accurately determined by ultrasound
should be useful in further studies of early fetal development.
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BT AF v vOTRICHGIEIROZE, TER¥
EHAHEEEERO LW A A[RE & 7 b BEEZ
Wik hCG BIE & W O EFI 2 B\ TUAD
b blgolcbvz XS5, Lnl, fEROBEEA
BLARGS, ABNECE, BMITSEAN O SE
TR cER A 5 S EREREE LD,
F IR S B0 2B L TBRALE LT
Wi, F O ST S MBI S e — IR
FENC X D ITALE XD RS R L RO
WEERFERTLD, X0 B BRSO
BIZEDATEE & 7 D IR O Hc s LT h £ D
BEHREE AEAREIND L S, Lo
L, RIEHBE W R X 5 B#E(GS, gestational
sac), BMRIEEAERYE (CRL, crown rump length)
DREBMBOBHIEH0 L0027, &6
W IERE TS BEDD H 2 MIc E S o IRV R S R R
BIREO BT D 7w ARBFSE Tl E BN B
LAIE =2 ) v 21X D IFHEICEEIN B A HEE
LB CIEERIE ST D A A X G & U CREBS B & Uk Wh
Ea AV GS, BBROHE) (FHM, fetal heart
movement) & H R, FAFRTEIRE 2 b Ol
hCG fE & DAEBS B L T g% In 2 7,

MESNRE & UFHE

1988F10 8 & © 19904 4 A F T 4RI ERE A
KB TILIRICE DICIEM O 5 BLEEFENEE I
IAEAEOIE =2 v 22 X v IEIRB OB
UNH 2 M LIBI60RERI AR5 & L e, RRIEHE
FEWERIC X 2BERRA L LT LB L LL
GS, FHM # B 70 5 0N GS, BREFEROFE I
BEL Uy L7c, GS BHRFICE U T a9 e
25 GS BA6mm LU T OERI ARG & Lic, £7c
GS Bk AANEE, CRL Xk Ah&E & L, FIFEQ
FOTEZE Ui 2T k14 H & T 5B ER&EA
HZHEEL LTEH LA, X HI4EMT I
TRRBS B EE W B T & [RIRp v I Bk L b BRI L
hCG RIE & 1T 7eofz, MBI —20CIC THEMERTF
L, hCGi 728 -5 = LHDAL TR
A% A EIA 3% CHIE L7, Intra assay, Inter

assay DEHHRF T VTR IL0BLLFTH D,
hCG fE 2 World Health Organization (WHO)
first International Reference Preparation (1st
IRP) % standard & L mIU/ml T&EE L7, #FH
L7-BE W EEEE Y Yokokawa RT-3600, To-
shiba sonolayer TEEHSMHz D#&lE 7w — 7
T,
EADE

1. GS ¥ X O FHM #: HiE5 i

GS # HFFE O 85 23788 T B 2 72 D IL605E 1
HR3SFEGICH b Moo GS BILIEE30R (438 2
B CBEMETHo. EE 1 KERImm O

THE1 ERREBER GS & UFE4820)

(R 2/38(57.9%) | 36/38(34.7%) |
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. — [ TERERE K
S - b 34.1£2.5
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GS %+, GS BHEFIEK 1 wrd X 5 it (o) y=1.377x—40.578, R-squared : 0.821
IE 4 BEC38HH2261(57.9%), R 5 ARITFET 254
94.7%(36/38), 1R 5 EEY ¢ Tz e&fT GS 20-
GErHRTRETH H, HEEFL O P ITIER ot 57
34.1+2.58THo%, —H FHM & EHT ‘gzo
EYE36H (5581 H) wBEsh, HERENO 154
BEtCII 2 13 & & < EPE 5 8 T6061H18 107
1 (30.0%), FEYE 6 BETHT80.0% (48/60), 4T >
1E 6 BN F TI1ci396.7% (58/60) 1ok HHATEE T 02
Bote, F 1B bBCEGIGEIRGH (7580 B) o ERRR
0:@,%%3}%’1,, FHM *ﬁﬁjﬂ%ﬁﬁ@%i@@iﬁ}ﬁél?)()i X3 G4 (GS) RENHIEH B & DAHEY
< . EZ - — ~ ===
2 8 E] T %Oﬁ‘: #E 2 0@&%% 5 @ 3 E ODHQ%{QOJ (mm) y=.688x—24.422, R-squared :(.653
RIEBEEBEREZRLIC, 20
2. GS 7c & 04c CRL RH o)
GS & L IR B E O MBI 3 waRd X 5 it g
c_t} 10-
O g
18/60(30.0%) . 48/60(80.0%) %58/60(96.7%)5 61
N i ; 4
] i
0T 035 375 40 42.5 45 47.5 50 52.5 55 57.5 60 62.5 (B)
: iR A
—1 FERAH

fE BB

PR30H T2mm O GSENBE I h, FEAHK &
GS #i2 y=1.377x—40.578, R*=0.821& Bfif /¢
BB 2R L7, CRL O FEB I 4 iR

0 3 37 36 39 40 41 42 43 44 45 46 47 48 49 (§) T L w/3mm L EEINITERE L O
1R B

X2 BEIEOHE (FHM) #HE &R B

BAv: y=0.688x —24.422, R2=0.653 & GS ERR
fF7e B AR Ly, S EGEIORE OZERNER
DbIbHFERTH O,

3. GS, FHM i & ik hCG i & o AHBE

B AEImm ¥ ¢ GS £ & hCG E & o MHEBI
5 10t & & <GS BBIEEREERS o hCG 1z
110~1,810mIU/ml i 5-#i & B2, — 7 GS 738
X %P GS F2mm ©692mIU/ml o 1 4l %
B %1,180~11,200mIU/ml e 5 A% 7% L o, %
76mm LU F o GS B H B hCG BITE 2 T EE T H
5 72 154E i © hCG B O F # 133,607 +2,419
mlU/ml -T692~7,690mIU/ml D 5Ax =L, —
P 2 77 FHM # Hi s & hCG fE2761 0 57 ¥ 1327, 870+
BE 2 RN SEEEERG (ER5 83 1) 14,684mIU/ml 11,700 ~62,600mIU/ml & 77
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B5 Bag (GS) & hCG{E & AR

#1 GS, FHM #Hi & hCG fiE & D AHEY

hCG (mIU/mD | FEFI#F | GS (—) | GS (+) | FHM (+)
<1,000 10 9 1 0
1,000~2,000 6 1 5 0
2,000~10,000 15 0 15 0
>10,000 27 0 27 27

GS A€ (gestational sac)
FHM : B&)E.0:408) (fetal heart movement)

A iRdic, 512 GS, FHM oA % & hCG
fE & DMEBEIRE 1 /RT X 51 hCG1EL,000
mlIU/ml R C10609F 1 A B ¥ GS 2 HR
RET#H b, 1 hCGfE1,000~2,000mIU/ml ¢
(6 Fd 5 B, 2,000mIU/ml LA b Ci15%)4
BT GS RBETBECH o, ¥ FHM 12 hCG
f510,000mIU/ml K ClIBHAIEETH D1,
Z X

1. GS %X 0 FHM #: H B

VTAEBAFE X fe SRR AR I T 8 5 VA 25 &
7w — T OBEENE 7D, RERCHEL X
h @A OBEBTOFERNTETHY, Lo
DT LY BEEOF CHRLEGRELE S LNT
E5H, L iER, TERE, BECBELZET
2 BECTREEETCILETIN I WBEEOBEN
Die<, TORPD B ABREB SO ET 2
WHC ks 28 AL E Gl S T 5919 [k

HERmE4ES 5

Mk T 22 MoFERN GS &, FHM 0#ER
XFEIHEYR DRI W, IR D FHRHFE I EE
THHZERBEHDZ ELTHB, LrLisnb
R E R B O ICIER D3RG 0 & < 135
AR, EBARDSEH S i iTRE S 3
KRN SN bDTHD, EEICHEBGEREETX
z P LH, @EFEC I YDA ZH E 5~ 6
HOBREXRDDL ETHREL B V2FDEEM
KL<, KEROERBR Z KL T 5 &3 2
2\, Le > CHREBENEBER I X % 800 H 2#r
ICESICARFRIZ X 0 KEE OB SRR RS
REBREOBN L L solc b E 2 bh b, &
B DR T GS i b B CEHR30H, 2mm X
WEIE I h, 5K T TIiz100%, #H O
¥Ji334.1+£2.58 TH o, —JF FHM (114536
HLOBERIh, @R 6EKX T TIci396.7%, #&
HEFA O 1343.0+2.8H TH o7, & ORI
Fossum et al®®» GS # H B #i34.8+2.2H,
FHM # HKRF#A46.9+6.0H, Bateman et al.®o
% %36.1+2.0, 45.0+2.90 £ 13T %K+ 5 &EHE
THOT, — R OKEIEHES T Batzer et al.®
DFsFR e E R BR E — IR 5 BD GS K H
BE10%55TH D, %7 FHM oL EYES0
HECIE#ETH B Ly EEThIRIEES
L8 1 HEREFRICFERIEIEOZE, T
BHENFRETHHLDEEL RS,

2. GS, CRLo®&E

TEYR 4 ~ THO GS ORBIERE A K L BEHED
7eAHB R R L 1 HHL.3Imm BEO#E KA~
—JitEPE 5 ~ 7THD CRL & GSIcth Lo & H)
T 5 R*=0.653& BIiFMHBARL 1 Hic
#0.7Tmm O K& RDERESYD GS, CRL & 3
EFREABEECHEBE R R T LT HE & —% T
5, BEFFRMEOEBNICBI L T, HE4 ~ 58
DREZF IINEEE I U CHAE LMD RIERE 7o
LEREMEL D D, SEOKF TR DAY+
BLIeDd ) TCHAENRELDBEIFETE
\, LA L Nishimura et al.'?o A TIEfESH#ET
BONTCEAOEN»OKET, BEMORE X
&2 DEFEEFHIR T E I NEE OffkE
LREETHHREND S, [FIEDOBMIC s
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Wb R L AEERBBRIC R L e b D &
HRIX RS, WTFhic LT d kst bR
R TIIRETHOIER 4 ~ 58 & ol
THEL » GS, BEREMBOER L TEE & 7s
D, FRICEISXBEOSWITEEROEE, i
EXTRRICIe Db DEEZDLNRD,

3. BMEWATR & hCG {8 & DHEE

GS & & hCGE Dt T GS B DRI
W hCG E & R 75, fxo GSEILH L
hCG fE Ik & e ZBIE A R R TH 27, hCG
fiil% trophoblast DIEMWE /R THRETH b, €
kL oHETA TS L HICGS & hCGHEIE
BV RTORMRTHIHEEZDRS, L
o LIEIR B o0 hCG B HBA BRI i & R $
ZrXrv, SEOX 5 7lem BT O GS O#EEHIC
B TIEGS BB 728 {kic st LT d hCG fE
AKX REE Y RL, TOEEH BRI
Lo r#EHEhS, GSHEHOHFEE hCGEL D
F B B L € X hCG 1,000mIU/ml LA F € i
90% (9/10) @ #iE # T GS 7> ¥ 2 T ¥ 7,
1,000~2,000mIU/ml < 6 %1+ 5 fiw, 2,000
mlU/ml Ll b Tl GS R TH >
7-. Nyberg et al.!*i%2,000mIU/ml (1st IRP i
WE, WEE2.0) P ETephic GS R EET
B ot & XT3k Y, Bateman et al.®ix
1,000~2,000mlU/ml T1x64% D Hiz GS & 785
7ol ¥ GS #HE2,000mIU/ml (1st IRP) LA
FEsEL TS, &5 Goldstein et al.”,
Bernachek et al.®i% GS #H® discriminatory
zone 14 4 1,025mIU/ml, 1,500mIU/ml & #p+5
LTRD, AREERLIZEF-HLT5D,
—75, Fossum et al.®% GS #Hi D EH hCG
fH (31,398 +155mIU/ml, Bateman et al.®iX
2,032+1,253mIU/ml &R-XT kb, SEOKE

fo. THEABZESERIE LC IEMI & oK
Ao THY, i GSE6mm LT OREF A
GATWD L Lo HERIEE S ERO—D &
Exbhs, Larl, 20RO hCG @ doubling
time DM8~T2BE PO T H B = L EHEETH &
CTOERIEFEARICLT1I ~2B0EKTER

Thaft

539

Wb DOTH ) ERRINCE TS BRFEETH D L
Bl&Ehs, WThiel CHREBSTEMBERIC X
% GS #: H o hCG @ discriminatory zone (3 ‘&
A2 ZELCH2,000mIU/ml & 265,
AR ORBZIITEIERETH H 78 IMEE & O
HNZWx BB E LTS Tiiiounws, ko
B0 75 A EIR & IEH F 4R © discrimina-
tory zone 1ZB§ L T Kadar et al.®116,000~6,500
mlIU/ml, Nyberg et al.'®x3,600mIU/ml (1st
IRP i ®) L ETef< GS HHEZRTRTH
Dfc &L R LB L, BB ER T discrimi-
natory zone % X b {EfEIZRETRETH h 54+
o B2 kicE AErmnwb o LEZLDBR
5,

—7, FHM #&HE o hCG B F#91327,870+
14,684mIU/ml T, Z Op#E L Bateman et al.®
D27,284+11,479mIU/ml & FEFE T L T
7273 Fossum et al.®®17,208+3,772mIU/ml iz
ELEELZRLE, ZoEREFR LA L 51,
Z DR o hCG BB BB R ML R+ 2 &
DERAKDERTHH EE 2 b b, 7o FHM
BB O W EFR W LT ABRR T 606+ 3 41
(5.0%) b bh, BEEEOHMLEIRDL
nicoote, Lo Ui Levi et al M3 R EE I
Bz X 5 CRL 5mm B F o AR o #& 5 © FHM
AR L fc466IrR1161 (24.0%) MHIREE DI
EMEL TR VIFIRS ~ 6 B0 F o FHM
HERBOWECRE L TS BOBNEFI D,
L0l [/ 7o BEIR H W o o IR E Rk
DR HREESICT VREFRCL X ) 5
1= GS, FHM ORI E TRE TR ORI 2
Wi, IERO FEYENRINCHETRTH L Z &
DHER X hic, EHICBE OB WIEEWIO GS,
FRIRFEMBOERIC L b, X0 LM RER
DHEE, FIESUEE L 7o) RSB EEKBEEOR
FAMENSHEER L v T—BElfHizhs b o
EEZOLND,

X ®
1. B = &= H, FEHHAER | O, E

B RS e - 7k D BER L. AEMEY,
19: 173, 1989.
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