go} solnEvY W A 2832
wba} QlAlelAe] 2w

Agohet ojsjojst Ay
2 %

S z

A4 94 (postterm pregnancy)e AT%F, %53}
2%, A Qhatoll g ejo} AR, Elo} 23, FrE
A FF753 Bo] gon, =3 A 7|7 41F o
Fole F47] o|#& AVFEC] F7leke AYE B
ol ol&g A AYAAME fER AYH) B
gho] A 3] /Ml whet B4 o]FEE EolA7| o
&l (Lagrew DC et al., 1986) QJAlo] Hut A%
AN stk oYL HE Tt AR B opz}
d3YE A3} g AR o 28 FA7} Ak

AA ol P A H2= GAAI) gon,
P 4179} 25 Aol FERURS Al w3}
Holo] i A 2Bty AF 24, go AS A
BATE o8¢ A2 5 o] FE o]45 1 k.

A7 AR Bt FAL gy 5 94Y

2 5E i aey BNE 97, 9499 3

+ PA27) 289 HAZ EudAYS 3 B 5
Ao, @AM AAHQ AE A HY) A o
52 EU15 % Aol

02 ¥t Y] A A4S UL S8 A2
35 A4E 9 Y =S AABKE Bishop A4
&% (Bishop, 1964)0] YAHH o2 Bo o]g5 1 9l
o4, BEH o] 9@ 7] o83} AYEL 7
& A7H, BURE Rl /]38 72aAT)E A
A4 A9 ANE sk AAle] Yool g5y

B AT 19989 ARdista vA} 47 7308 o)
4A¢.

dgFAA A 103 A13 199
Kor ] Perinatology Vol 10 No. 1 MAR. 1999

o8&

AE o2+

EERNELEEEESY
o] B &

o, E4E 943 AEE 27| 4 4771 AgFold,
Lockwood g (1991)2 JA1E¢] 230 2ol 58
3l A48l fetal fibronectin(o]d} sjo]B 2YEl)
o] 44 377 o|de] AZFAF X Fo)A 50ng/ml o]
B EQA 24 TFsAe] it 97 2%E, An-
dersens(1990)3 Soneks(1990)& Z7|Eut &
A A7 Aot DS E: A7 298 B
R A\ e
2o golB ey} 2&3E 3 o8 A
o F& 2443 298 /dE S Jdn ve
27 (Rizzo et al., 1996), o1& ZAt 4 A EE
< o] &3] WA Y AT ANEE A
A7Ee] AP Yt (Lockwood et al., 1994 :
Ahnner et al., 1995 : Blanch et al., 1996). °]¢] A
e AN 2&v AR Zo] £33} sjon
2Yd ghe] ZFAo] gAQAME A5 o2 %
249 o] 871540 sl dolr izl B ALE A
=3t

O T

a0y X Y

1. g0y

1998 8YFE 1998 129714 Adjey< 5
Aol E g ARl ool WAF YA 3958 A
A FEFol gl dEl YARE gaoE e
o, o AT Az HF 47393 ga
207 o]d 255 ol 2o 95 St e
BE FAZ o4 HY, £HH A% AF4E0] Q)
£ 3% 5857 949 o D A A 1A oy
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An 3 ZE89 71980 Qe A T ddlA
A3, HARE 94 39575H 395 6% Aol A
2539 3 AFAE A L goln2vd HHE
A& gk F 809 S tEoR sl AL AR
BAEg o0 AL Aol o} mpAlgt AAF 7ol
ok 28 A 1o, TdolF £ukd 72 Al2Ee
Z Wro] Aoz BA 3.

2. 4N'SH

1) A3FR 28 Y ZF

A3 73 2538 98t LOGIQ™400 ultraso-
nography unit(GE medical systems, Milwaukee,
Wisconsin)9] 5MHz & probeg ©]43}4, Ander-
sen 5(1990)0] 1t Wle] wel 77 o] 2 £
(funnel length, funnel width), 5 4 §5(the
presence of funneling), A5 # Zo|(endocervical
length)5-& Z43to] 23748 A5(cervical index)
& T3k

2) Mo|B2YH MY X FFAM

ARPALE 913t A= ddd 27894 Dacron’®
o= 2437459 F4 47N (posterior vaginal fornix)E
°F 10~15%7+ #38] A48 ¢ H sample buffere] ¥
4| BAF 2ARMo] A AR Aldsgld. A%
HARE o] B 2 el o] TUZ2A 34 FDC6E o
&3 Z4 WS W (ELISA kit, Adeza Biochem-

Table 1. Clinical characteristics of pregnant women

ical, USA)Z ol43t9len, & 2 A9 &3=c
A53HE microtiter-plate reader(Shimadzu UV-
240, Japan)E °|83l9 550nm SHFANA =4 31
t}. ZARE #o] z)4(inreassay coefficient)= 8~

12235t

3. W9y 2o

FAFAE L ETUAE A0, receiver-
operator characteristic curves, Pearson chi-square
test 2 multiple logistic regression testS A&t
A Ao fof 5L 0.05 olU= 3%t

2 0

1. 018 aURE MY §F

% 8089 JAFF A 17| 457 A2TL B
A, T Aol B A%, 94 8, AN QAR
R AL AT L FAE Aol A Table 1).

2. 8 ZSMYZ @ Mo|HRYEl Jto| H|

285 A% A9 $F EA #2 FFEL 5
o] Aoldl f-<]& |7t AT, AFAT Zoje
A 1aelA 2.33+0.75ecmZ Al 2221 2.93+0.42
em 2o #95HA #kow (p=0.013), AZAF AF
= A 12olA 1.27+0.67C2 A 279 0.62+0.34 &
% bl E%THp=0.008). A17¢) spo|ngy)

Variables Group 1(n=45) Group 2(n=35) Significance
Maternal agefyr) 275+3.2 ©267+4.1 NS
Birth weight(kg) 342402 348404 NS
Gestational age at sampling(day) 2748+1.4 278.7+£1.7 NS

NS : Not significant

Table 2. Comparison of Bishop scores, ultrasonographic cervical measurement and fetal fibronectin

Group 1 Group 2(n=45) Significance(n=135)
Presence of funneling(%) 59.3% 57.9% NS
Funnel length(cm) 0.95+0.4 0.64+0.31 NS
Funnel width(cm) 0.76+0.3 0.79+0.26 NS
Endocervical length(cm) 2.33+0.75* 2934042 p=0.013
Cervical index 1.27 £0.67** 0.62+0.34 p=0.008
Fibronectin(ng/ml) 98.65+11.34* 13.37+27 p=0.004

<005,  *p<0.01 Mean+5D
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2% 9 : -efo} sjolu2d] Y A 2JIE 043 DA} YAlelMe] ¥t AT -

8 Zhe 98.65+11.34ng/mlZ #2379 13.37+2.Tng/
ml Bt} f9J8tA #=34ch(p=0.004) (Table 2).

3. M12° 4idt 2 45 A EEY Z&Y H

A17Y 3] f2F 2AF73 T o], AF AF
2 sjo] B 2YEl 749 cutoff valuer 22} 2.64cm v
ok (.70]4, 60ng/ml odolSich(Fig. 1). °I& cut-
off valueE o] 43 Al 1 d32] &4 Hl@oA o]
g9 uzEE 77} 68.91%. 80.21%, 89.95% ©I3
1, 4 dEEE 7} 71.11%. 69.33%, 81.1T%E X
%2m(Table 3), ©|F Fo|B2Hdo] 7H¢ £ 3%

Sensitivity

1.0

09
I 0.8
| 0.7
! 0.6
0.5
04
0.3
0.2
0.1

0.1 02 03 04 05 06 07 08 09 1.0
1-Specificity
Fibronectin
Cefvical i"dex —— PRI e Ty
Cervical length v

Fig. 1. Comparsion of receiver-operative characteristics
curve constructed for fibronectin, cervival length,
cervical index in prediction of labor onset within

H(p<0.001, Odds ratio=21.3).

4. TO|EZYH Jtof HE 2OrYH < b

A 1TAMNE so]lBadd gho] 60ng/ml ©]4l
B7t B, A2ToA so]u2dE o] 60ng/
ml °J3} Z47t Bskth. £ 2 golB2dd gt
o 60ng/ml °I31Q! 7% AFAA LTS & F97}
BAtHTable 4).

4 =

BE JAI 3~12% REolA A7)zt 415 o)A
oA Eto] o]Fox]n(Rayburn et al., 1982) o5
AQAAN FaaF, Adollldd AgARee
374 Hol2dF, S5l e 24 go} HEFFE,
F7) olggT AlREY 719 98 BaHoR
HLargrew et al., 1986 ; Sims et al., 1989).

AAZHA QAR-9] B AdL gl 4F 94Y
2 RE A2 a0y EE% 97, 9499 3
T+ 7] 259 FAZ B de o & &
o, o|FA &g 2 ALo) Aol 7N HE
BFE 6% Bl 3315 (Blanch et al., 199%), @
AZME AAHQ A5 ANEY 38F 2L 8}
& ol

ages gt gAY Ad 3¢ UAE i) AF

seven days.
Table 3. Efficacy of ultrasonographic cervical measurement and fetal fibronectin determination for prediction of labor onset
within seven days
s o Positive predictive Negative predictive
Sensitiv Specificity(%)
'y PECHSINE value(%) value(%)
Cervical index >0.7 80.21 64.33 69.33 814
Endocervical length <2.64cm 68.91 68.69 711 76.14
FEN* >60ng/ml 89.85 87.61 81.17 84.00
*FEN : fetal fibronectin
Table 4. Delivery mode according to the concentration of fetal fibornectin
Group 1 Group 2
Total
FFN>60 FFN <60 FFN>=60 FFN<60
Normal vaginal delivery 30 2 15 6 53
Cesarean section 7 6 2 12 27
Total 37 8 17 . 18 80

*FFN : fetal fibronectin(ng/ml)
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7359 45% R /il B=E HABhK: Bishop A5
AH& (Bishop, 1964)0] 9843 o2 Bo] o]85x 9l
oy, At 9ojA, £ O o5 AXE 37 A%
ATF7H A FPFo|nt.

Lockwood(1991)e] &3} Ju&< 23 33
o] 231 Z431= fetal fibronectin(o|3} Fo]B.
2vlg)o] A 375 o] Wl A7 R FollA 50ng/
ml o]} EAAl 244 7FsAe] Jota AT A% 1
1Ol F, o] 24 A} AFEEES o831 TRl
A9 A% ANAE dRAstEe 9750l I D 9}
HLockwood et al., 1994 : Ahnner et al., 1995 :
Blanch et al., 1996).

Bjo} so] B2 getutal gRe) YYgutule ¢l
AFSdA 2HlEe] grdl 2EE2 EASH (Erik-
sen et al., 1992 : Jackson et al., 1993), Y¥Hz o
Z B 1A 274 AZZAFAY FujEelA Ud
o Az E e FAs, QAE7)d = B3}
S it Belg FAs= olF 4&S dln U
(Lockwood et al., 1991).

P Aol galdol APEn A U] 3
Agozn soln2U”le] APHog Y= AF 3
T 2 2 FH 2o BAHI, JA 16T94 205:A0]
dE $R%3 9T geuto] Y| ¥ getuly)
T3+, solBadEe 2 FujBoq Zagm Al
227 olFde A9 wAHA oF=tH(Lockwood et
al., 1991 : Jams et al., 1995). YA F7|01F AF 7
% AM HEue bo} goju el Hag /)
A BB, nAd AZ £50 3 AF s
et §Rute] e B FRUAE 9] 229 o
TSR op|d I 3] 714 Fol I Aoz A
50 of2{@ olfE Yt 7] ¢ HA 2 24
9] AF2 AH-E 2 YIcHLockwood et al., 1991 ;
Lockwood et al., 1994 : Nageotte et al., 1994 ;
Rizzo et al., 1996). '

Lockwood§(1994)2 94l 39F0|F A ZAxo|A
e dolnzdd gk JA 41F 4, § Evkgo
2 ] vlaste] Al 4174 Bekre) soln2ve
ol YA 41575 Rukpol s 3550 Z7hs oo,
Spo|H2v"le] gto] 60ng/ml o144l 109 ol &t

£ 9538 + o BadHd. 8 AFINE o F
3} AR A3E Al

Ahner%(1995)& £ Qe 717 448
Ao 434 A% ANNEE A3 golpadd
3} Bishop ¥4 Z&AE vlud AAIM AL ¥
4817k oluie] AT /A S AER sojB2 YR
o] i F& A #7} "ok B u3igich.

£ AT TaeIAlA] sto]B 2uE gho] 60ng/
ml o4 & o W% 89.85%, FA dEE 81.1T%=
AN 19 ol Bt 39 A7} € 5 U8
45}

Rizzo%(1996) @ 7% ejo} mfo] B 2u|®] HA}s}
299 A3RY AF AHE vag A7 soln
249 gho] 60ng/ml o)Al UZE 80.85%, ¥4 o
ZE 19.1T%=2 Z7)13% cl58°] /M st vu
stolon, A AR AFE FAlol HAll o84 27
259 A Z&Ao] FIEE Busiy Al
S o & £ AFME so|H2ulElo] 74 1l
= 89.85%, 18 ¥4 AFE 81.17%=2 £
80| /M =4

3 Andersen 5(1990)2 A2 2g92 o] z}
3735 0|7} 39mm o]3}g] YA 25%0)A4 ZAko]
e UHHH o] F B Ao 2LHE o83
AZRT AFol 24459 & AHE o|§ 7F5do]
FBEAHOKkitsu et al., 1992 ; Riley et al., 1992).

AR BeE v AgHolnE ARHor 3
AR & Qe 285 AR AF 359 2o 24
)¢ g3t

Murakawas(1993)& 7] 2%0] = YA E
oz & o3 AZAY 249 ZALlA 2
Z 2% 207} 20mmv| T A9 R ASE 100%
% AT 1%E S Z3e Busn, Gomez
T(1994)2 AZ 7% Zo] 18mmeldt, F5 Z(funnel
width) 6mmo|’¢, +F Zo](funnel length) 9mmo]
A, AZ B8 A (cervical index) 0.5201448 5
(funneling)EAJA), B 67~T77%, %A dEE 50~
89%2 ZHE A5E & 5S¢ B,

& TN E 7Y ol Bute] X EE AT AR 2
o] 2.64cmol3}s} Abg A A4 0.7 o] AR}
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7% 9 -dol so|n2vy U A 2g9E o] 4 it Al Bt AFY )% -

212} 68.91%% 80.21% 3 HY dlZEE 247 71,

11%9} 69.33% At

B A7E 53 AREL gl ARl A
S5z sh stolB2 e AN YT 23}, ol
A7 AAA 15 ANAE S 4FES JE AR
7t 85 Qo 29E FULH, oE HALE ol 43
of FA7] o]&E, AIEE R BA o|FEo] ¥ AP
A YA 415 o]} Fs PadelMe] 2ut uhHel 4
Aol £¥o Helz} Alzdnt

a &

AAEL 19984 8YHH 1998\ 129744 AlF it
F& Faela g ARls} o] WAg 9Al 3958
Ao A Tl ol YAl 39F75E 395 69
Apolo] THe QAHRE gito 2 sl AAA AEIA
d% AE2, A 2870 g A2AR 24 2 o]
LA || %b% H|wate] o) 2e A dgid

1) % 803 oz sl AL 2432 489
Ov] ZAt Aol e} vixg HAF 7oy Huk 2
S A1TOE, Y0¥ Hutd 72 A2702
o ¥¢H o2 ¥4 i

2) 7 T 3 YAREY WA A PF 9,
P B, A QA7IZE D Ao} F 5§
& Aol 7} i}, _

3) 253 AZ A3 ¥F &4 4T, ¥R 2 g
T 2ol Alelole fo@ Zol7t gglen], A AB
o= Al 10)A 2.33+0.75emE A 270l 4 9] 2,93
$0.42em ¥} fojstA Bgkom (p=0.013), 237
B AFE A12NA 1.27+06702 A 279 0.62
+0.34 B} Fo)8tA] E3chp=0.008). A 12 3
olH2v™ Zke 98.65+11.34ng/ml2 A27¢] 13,
37£2.Tng/ml B0} $-9)8kA) E4cHp=0.004).

A ALZY A3 fo)@ AFHB Qo] Aw A
T % SolB2ve 2k cutoff value: 22+ 2.64cm
"I, 0.7914, 60ng/ml ol3ol2ich oIS cutoff value
€ 18 AT 2o) 184 HjmolA oS wizt
=5 27} 68.91%, 80.21%, 89.95% o|laL. A o
SEE 4 TL11%. 69.33%, 81.17%% ulon] o]

3 Jojrzddoe] 7} #9 3{th(p<0.001, Odds
ratio=21.3).

5) so]lB2vYd glo] mE Fehige] vlwoA A)
12X sto]B2vd gro] 60ng/ml o131 2357}
B3ka, Al 23eM golB29e Zho] 60ng/ml |3}
A B57t Bt T 25 so]u2 e Zlo] 60ng/
ml ©]3}Q] 3¢ AL £ F 297} Bt

o] AHZ soln2dd g3} A 2898 o)
& ASATY AZe] AAH A% ANEE 4=
&5 e A 5 Ao 298 g9%led, oF
AL o83t Al 417 o] T JAleAe] &
o] AR =go| Hele} Alg g},
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= Abstract =

Prediction of Labor in Term Pregnancy Using Fetal Fibronectin and
Transvaginal Ultrasonography

Jong In Kim, M.D., Jung Ho Rhee, M.D.

Department of Obstetrics and Gynecology, Institute for Medical Genetics Keimyung University,
School of Medicine, Taegu, Korea

Objective : We performed the transvaginal ultrasonographic evaluation of uterine cervix and
fetal fibronectin in cervicovaginal secretions in women after 37 complete weeks of gestation to
predict the onset of labor.

Methods : Total 80 primiparous or multiparous women were divided into two groups on the
duration between evaluation and onset of labor. The biometric analysis of uterine cervix(cervical
index, endocervical length, funneling, funnel length and width) was done by transvaginal ultra-
sonography. The cervicovaginal fetal fibronectin was measured by fetal fibronectin immunoassay
(ELISA kit, Adeza Biochemical, USA). The efficacy of these method was analyzed with Pearson
chi-square test, receiver-operator characteristic curves, and multiple logistic regression test.

Results :

1) There were no significant differences in clinical characteristics between two groups.

2) Group 1(onset of labor within 7 days after evaluation) showed significantly shorter endo-
cervical length(Group 1:2.33+0.75¢cm,Group 2 :2.93+0.42cm, p=0.013), higher value of
cervical index(Group 1 : 1.2740.67, Group 2 : 0.62+ 0.34, p=0.008) and higher level of fetal
fibronectin(Group 1 : 98.65+11.34ng/ml, Group 2 : 13.37+2.7ng/ml, p=0.004).

3) The ROC curve analysis showed that a level of endocervical length<2.64mm, cervical
index>0.7, fetal fibronectin>60ng/ml had the diagnostic performance in predicting group 1.
Fetal fibronectin level in cervicovaginal secretion>60ng/ml showed the highest diagnostic index
in predicting the onset of labor within 7 days(p<0.001, odds ratio=21.3).

Conclusion : Cervicovaginal fetal fibronectin predicts delivery within 7 days more accurately
than cervical index, endocervical length. Combine use of these tests improve the diagnostic
efficiency and allowed prediction of onset of labor, identifying a subgroup of patients who may
require aggressive treatment.

KEY WORDS : Onset of labor, Fetal fibronectin, Transvaginal ultrasonogaphy.
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