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= Abstract =
Transvaginal Sonography in Diagnosis of Incompetent Internal Os of Cervix

Kyung Soon Lee, Ji A Ryu, In Ok Song, Hye Won Chung,
Jung Ja An, Young Soo Son, Eun Chul Chung* Bock Hi Woo

Depariment of Obstetrics and Gynecology, Department of Radiology College of Medicine,
Ewha Womans University

The diagnosis of cervical incompetency is routinely accomplished by reviewing the clinical
history and pelvic examination subjectively. Rescently by using ultrasonography, the objective
method in diagnosis of cervical incompetency was developed. Especially. the transvaginal sonog-
raphy can provide clear visualization of uterine cervix with an empty bladder without distrosion
of cervix which was developed when abdominal sonography with distended bladder.

So author performed the study in 46 cases of pregnant women of which menstrual age
was 12 weeks to 36 weeks(normal control group 36 cases, risk group 11 cases) during the
period of May, 1992 to Feburary, 1993. And these two groups were performed trasvaginal sonog-
raphy and measured length and diameter of cervix.

And the result were follows ;

1) The mean age was higher in risk group than normal control group, the gestational age
was not significantly different between two groups, and the gravity and parity was higher in
risk group than normal control group.

2) As measuring the length and diameter of cervical canal by transvaginal sonogram in
nullipara and multipara in normal control group, each measurements were not significantly
different between nullipara and multipara.

3) The mean length of cervix by transvaginal sonography was 3.0+ 097cm in risk group,
47+ 0.89cm in normal control group and the cervical length was significantly shorter in risk
group than normal control group(P<0.01).

4) The mean diameter of cervix by transvaginal sonogram was 2.0+ 0.37cm in risk group,
0.5+ 021cm in normal control group and the diameter of cervix was significantly greater in
risk group than normal control group(P<C0.01).

Transvaginal sonographic measurement of cervical length and diameter in diagnosis of inco-
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mpetent internal os of cervix is noninvasive and relatively objective method.

KEY WORDS : Transvaginal sonography * Incompetent internal os of cervix.
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CERVICAL
DILATATION, UTERINE

ARTERY

® TRANSVERSE VIEW

Fig. 1. Diagram of sonographic midline sagittal scan
and transverse scan of uterine cervix
(A) Sonographic measurements of length and
width of the cervix in sagittal scan. (B) Relaton-
ship of uterine arteries to the cervix is seen. Cer-
vical dilatation is measured in transverse scan
(From Brown, J.E. et al.’ Am. J. Obstet. Gyne-
col. 1986).

Table 1. Characteristics between risk group and normal control group

Risk group

Normal control group

Meant $.D.(range)

Meant S.D.(range)

Age(years)

Gestational age(weeks)
Gravity

Parity

31.3% 8.07(27—-36)
20.6+ 7.84(12—382)
531 1.01( 4— 7)
2.8+ 0.63( 2— 4)

26.6+ 2.27(25—34)
90.1+ 6.56(12—35)
9.9+ 1.04( 1— 4)
0.7%0.84( 0— 8)

Table 2. Sonographic measurement of length & diameter of cervix in nullipara and muliipara

Nullipara(n=19)

Muldpara(n=16)

P
Mean= S.D.(range) Meanz S.D.(range)
Length(CIn) 4,78+ 0.98(3.0—6.5) 4.65+ 0.84(8.5—6.5) >0.05
Diameter(cm) 0.37+ 0.20(0.2—0.8) 0.44+ 0.20(0.3—0.9) >0.05
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oy 9Al 215 z7] AFol 5%101 Eostad 4) XN2HE =2Fe| WXlanmt AT
FAgo] glod ol ¢l AlelE Fag AYA ERR|ete| AREEA|
Gkm 4 1sEel faNGE e 199 A% AEAR 479 dAeds 2928 A4
Qal 283o) 239 27] £REAY FAH] Y Xk FEAAE BH AT UBANE 2a
o Q4 3050 9, 1.6kge] FotE ZATRA. T M) 20£087cm W4 Aol 2.0£0.35
Table 3. Difference of vaginal examination in normal control & risk group
Risk group(n=11) Normal control group(n=35) P
Meant S.D.(range) Meanz S.D.(range)
Cervix dilatation{cm) 2.0+ 0.835 0.5+ 0.51 <0.01
Bishop score 3.9+1.97 1.0£1.04 <0.01
Table 4. Sonographic measurement of cervix and operation in risk group
Patient No. Gestadonal Diameter Length Operation
age(weeks) of cervix(cm) of cervix(cm)
1 12 2.7 4.8 O
2 12 1.8 8.9 O
3 14 1.8 42 O
4 24 1.6 2.8 O
5 18 1.8 3.3 X
6 14 1.9 3.0 O
7 30 1.9 2.9 X
8 15 1.7 2.0 @]
9 32 2.3 1.8 X
10 27 2.0 2.3 X
11 29 2.7 2.0 X

Table 5. Relationship between vaginal examination and transvaginal sonogram in measuring of diameter

of cervix
Risk group(n=11) Normal control group{n=35)
Meanzt $.D.(range) Meanz S.D.(range)
o~
fameter(cm) 2.0 0.7 042021
by transvaginal sonogram
Diamet
iameter(cm) 2.0+ 0.35 0.5+ 0.51
by pelvic examination
Correlation coefficients 0.61 0.56
P-value <0.05 <0.001
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Table 6. Sonographic measurements of length of cervix according to gestational ages

Gestational Risk group(n=11) Normal control group(n=35) P
age Length(cm) Length(cm)
(weeks) No. Meant S.D.(range) No. Meant S.D.(range)
12—23 6 3.5+0.97(2.0—4.7) 26 4.4+0.71(8.0—6.5) <0.01
24—35 5 241048(1.8—2.9) 9 5.6+0.70(4.3—6.5) <0.01
Table 7. Sonographic measurement of diameter of cervix according to gestatdonal ages
Gestational Risk group(n=11) Normal control group(n=35) P
age Diameter(cm) Diameter(cm)
(weeks) No. Meant S.D.(range) No. Meant $.D.(range)
12—23 6 1.9+0.385(1.7—2.7) 26  0.5+0.21(0.2—0.9) <0.01
24 —35 5 2.1+042(1.6—2.7) 9 0.3+0.21(0.2—0.8) <0.01
Table 8. Sonographic measurement of length & diameter of cervix
Risk group(n=11) Nomal control group(n=35) P
Mean S.D.(range) Meant S.D.(range)
Length(cm) 3.0+ 0.97(1.8—4.8) 4.7£0.89(8.0—6.5) <0.01
Diameter(cm) 2.0+ 0.37(1.6—2.7) 0.5%£0.21(0.2—0.9) <0.01
cm® & ABAAF r=0.619 FAAAE Ve AR E dole FT 11#E 8.0+£0.97am

(p<0.05) 4 2T 3550 243Hd 373
£ 04%021cm, YA AAL 05+ 05lmo 2
FHASF r=0562] FFAAE JEPAHEPLO.
001)(Table 5).
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)XP

0\!

12tel =4
] AAal 12~23F0] FE= 69
A% AT AT AL 1.9+ 0.835cm,
He 0.5+ 02lemE BAFRoZ &
051\:}(P<0.01). o] Al 24~35F A}
5o = EJr” ATAEe] A&
m, AYNET 99 08+ 02lam=Z ¥
£-9]%}+ X}O]—E— B A H(P<0.01)(Table

)
BN HUI‘-IJ

>

°ﬂ
5}
igsl
l

L o o B
el o ﬂio -‘L

)

JNI:L

[ooi‘_&
F'lel

~J
S~

ol A4 =T 358€ 4.710.89cmE A F
08§28 2ol E B o (P<0.01) AZFAH
(AL YJPFL 2.0+ 0.37cm, A YERFE 0.5+
02lcme.8 T T Alolo= EARoZ Ho3F
ztolE HQH(P<0.01)(Table 8).

o

i &
AFABTAF) HBY 4249 Uo] Arke
Aol A& AF < 19584 Coled} Culpepper7}
Practice "of Physicsoll 2T g o] Hzo|tih. =}
TABEEZo)lFE fol& 18651 Greamo] Hx
=

=)

I:hl

E A3 190213 Hermano] Hx9) ¢
nPE AESFHH.

AEEHoe AFgAAL ngd, d¢x4, 3
g2 249 7t JEos ’“5101 At Z}%‘
AR 65% A 70%7 FEZ Z:Z‘J"i & o

St Ao Hsiel AFARE AR 2%l
Bee 2402 oL, FEHAE 16%, §
RE 6ol B o= PAHo] gD,
Rz QA 27ldE AFARY Aol7t &
skt 9ABA 9 mazgel olsld mel
A4 A7 Qo Ho] AgABe Qols}

- 149 —



AP, zARHo 2 WY AFHAT
o] AsE olge ATAHAY =HEAHL
HA4EY o ST Boid),

ASRUREF] A AL BA2E A
TRAE T TFEH FAE Bgo] oFAA
velgE @40z 9dilE Ago] o Ax=
AR AZRAT Wt A oFozm dFe
WAEH AZAR) AE=R @‘31 Axz Yo
Urﬂl EH:P“)

ok Ui 1%
O oy &Y

B2 AL oA dAleA &
l"T‘°ﬂ E4E 4& BYE F 95%9) 3,
583%"“’\1 AZAE Fgeot —l’r LY
g0l UATHY. LarssonF Dol 23lw % ]':6"73!%
9 4FAAEE WL B AT HAFHT TA
HE7h gotxitia Baustglom g AR HHd
A Ao ATABVFETFol LAl A9 2
%RAEZ H LY =2, £§ GolanEDe
BE-9 723 Al glox ATEAFH
TAEE AT e ole DT 23y
AT RTe] Wert 2710 vepdA dAHE
o] HI=
AT ABTFEZe] AL AT £ YA
ot} o]Folx a1 29d] o8 GU|7E
o] &g WP E] aEA gt AT B AFEHF
APHY FA 27 AF o] glo] YA F
ut7)o) Bubek A go] 9lE Zolw McDonald!?
1]‘%‘%%‘“:"?%‘ g2te] 93%7F PAFH7]
ZAgel Ao sk 19 AFAHR
2 FE9 BEY A%E 59
A", A 2Fo] AAF diethylsulbesterolo]
e e I R R
Hlo] E # Y. Gol

10

mr

;Y

i ffr 2 ol

=
)

=

A S o] ¢ Fe B
o5 226 o) AT B HF-EHF FA A 23.5%7F
ERAQ AAHES 319031, Toaffe} Toall

WRez AFA9
o 71¥ /K59 3—’4’?_‘3“1, A4 FHAdE
AG7BR A} o] & 53 Fhe] EE0) U=
%5 glth. Schaffnerst Schanzer!'Vo] 913} Al
2850l A] 32FA}ol o} A A o] 2emif A} 3em7H

76‘° 244 H"JE7P 6.9% 1l 315}"4
At ol FAR Bg 68% ] Fite]
-‘ﬂﬁ“’] ?sl‘?\i"f]' v A Ao A AR
@ate e o go] B 3.2% 7o
o] “J%’P-E Add & ggn 99y, 7e A
ALZA g Fbg B 2o @7‘4117—‘1-4 Ax
fri, AT AR Adud HAHES A Be
A% AT Sl a5

o] }\] x% o]] pal tﬂ—s].._ S=ZE=H egar74/‘]-‘ﬂ o=
8% Hegar7} A &glo] } Ao A o
@& & 9a?, Rubovis®E e 2-F A H| Foley
catheter *balloong A¢3}1 1mle] &L Ye 3
600gmo)3le]l oz FZHE o o] balloono] A
373 ARelol B AwH 717k Qo
s AFdBAzdes Agste WEe AF
A% 243 ARe SU7t smmol4Y 4E A
FRBREZOIRT FRTFD. et o rtA]

AgAoln &g HHE glon 53] d4F
Adshe e B2 Ato] =3 gt
253 dAF ATAB WAL Sy
HELS ol ARE ZARY e Faie
Ag7BEe M 2R AeAR 2e&e
BX 2ot A2 STHE BF o848 F oy
B4 233 o] 2 Qlojof at wge]
Aol whet A7 @Y Holrt Wt 53] Az
g Ao B4 AF AR AT g
WA 7| B Fostejol G, 27] aloA

Pl 34F7AA Y R ATA T Hole 2.8an
oA 5.2cmo]tHD2D, w3} Vaalamos} Kivikoski?®
= AZFBAFEFOl Qe 4% AedE 2ot
2cmolidolBa EIstdEd ¥ AFX e A4
RR2ToAA g AEe ZAo)7} 3.0cmo) A 6.5cmE
A= 2 A7l I A 84F ol F &=
ARz ATRHL Zolrt Fadta AarA
o] o] fo| At} AT H AL Xé*o‘?—‘i°i~ HkgEd o]
Tﬂ‘\. L——i 1 ‘T“A’E' il ] x:x
o7 e ok = b 24% 5:62 % s
z‘r‘c}do] ZaE AAS] zoneo] F9 wb
1 sonee] et R AR2 ol T x}%

g o) Hu gle Frhelth



cmo|™ o] Ao} 3emo)3td BS AT AAFEFE
gAE £ gdx g v e v A
o M= ale deel] wste] Ag @] Aozt
5mm7§ gk Y. Vaalamog‘r Kiviko-
skitDE A7 A #e] 2o]7} 2cmo] AU A9 zabe]
A0 AL FAE F YA Bt
Varma??) 52 A3 4@ 2o/t 2.5cm 7|7l 7
% 37t EFATn Bk £ AFAE
7o) AFA B Zol7} 8.0£0.97cmlE FA
E2TY 4.7+ 0.89cm A o] & Ko o)A
9] HAX 9} FAMEHE VeIt A4 2S99 35
B zSud e 22 EPgrt 89X go}
F o] Zojo} moFe] W glol Bt F&3
At 2 238 £ gz gy,

AT AL ATARFHFTEAY AL
Z7}5)Ed Brook$20)e FA tEF A9 1173
°] 1.67+0.28cmg] Ao H|3) w% AT A9 27
2.57+0.836cme. 2 xpo|7} F Zw3}] a1, Fei-
ngold?N 5 & FAYZTFANAE 16.9% 5.0mm, $3
o AE 25.9% 5.0mme] AFAHY FAHE SF
st} AT ABREHT #AY B 2 FHAl F
7t o] 9&-€ FHIPAL VarmaT L A AT
o] A7Ao] smmo|styd W o F7} Fal 8mm°]%
olH f4ke] f1E o] Aokl stET £
g3 Fe] AFAEAL FHAHol 2.0% 0‘37cm_o.i
Brook’s#} Feingoldg o] 487 A A3& B
%t

%uto] A-g 7B & T3t )
PR AAHQ = EYY & 7]
Eolvt 57 Rgo2 WA "rt old &50]

A

o
N

N
o
[}

X off off
ofl on oY P

dl

L.
=]
=]

5
=)

H-
%

Moo

N

ol AFAAFHFL JATTIT gD
2030) Z}Fspdo] 6mmolstE grold w =7] A
Solu AFAATESF L AT shPep,
BartolucdiE3D-& 2429 do|7} A3 =g U
7ol den o] B3I A7 3HAo] grelAlE

ra

A% 27 29 AEEA F/HVTGL HYL Po-
dobnik3?E AZH KRl Zol7} 8.2cmo]Afoj =}
F5pae) F77h Tmmel gold dF7} Frin B
BET

ol g 2L 24 AFAAFEF A
o Ego] Hiu 53 ATHAAFHFTY AP0l
Qe BN IS e ¥ 280 2
Aot —'lEM 2R ARLAL RYoY 280
AP F 208 o)) dF3HoR J‘%‘«l £ Radg
o7} 31 Hl% 2L mapol A A7) 2] Azl HolX
LET A AFAAREHS S S AE 5

Athe AP o,
Confino 53| o5l A2 A B2 Ak
S0E AT W 2 g9FE A 54
S o] deol ohel g B e ZF doly
e Foly ol ANz EIE ANYY A
2% 4 3on, E4, Ae5FHe A Aw
gt wel AFAT =g Zo|rt Wiln
Agaae FAz gHive A, AR @52
4, BHAE T8 49 A= gpi= |
37} dojdthe Holh = 2LHE o] &3l9
AZ A2 AR Lol E &3 E v AR ol et
& A7l wet SAA7 Zol7t glE <+
ol’del AAA7L 338 o3 &3
g ZAXNE AGSR, tide] He 8
2 A AgEe Bt 24
AAPE o) AR AT EFTEAAA v FFH
#H Aoz AHeE 5 gleds

= df ®E oo P

Lrsh—i

ox & B oy o
R odo o

T -

e E
1992 39EE 1993 297tA) o) dtod A} st
Be AR e ¥ 4698 dde=
S9em HAGY AZAATATE AR

v ool 5 BAES AAT LR S 199
FAEE FA NRToE o] 72y A ¢ F 4
28913 AFABE Lol AFHBe AL
ZQste] EAgo RN e 2& 2TAE A

1) FFdEe JPETL 31+ 3.074, AAHET
L 266+ 2272 AT F A =L, BT
AAFFE YFFo] 20.6+7.845, AAYET 0]

1

- 151 —



20.1% 6. 56—’Fi fF A zol7t ATk & Y5
3 porEsE 9820 AUzl W §9
81| %%}Jct}. AdFe AHEe z7) Futus,
kel #ARo) Z+ 3e(27.3%), 103 (90.9%)
Ak

2) AR TAA
Be FAe 2¥%
o)zt Rk

) A2ARe 4%
Az} FHAE
HRZZ 25 F8 FBBAE 1Y

D 293 A ZRY Aol FBTAME 3.0
£0.97cm, AFNZTAHE 47+089moE F
AR falg zol7k AU

5) 220} ATA B FAS AP TAME 2.0
£ 0.837cm BN EFANAME 05+ 021cmo. 2 57
Al fele Folzt A

o)del AFREH ARE A2 LHHAZ 9
F ATHEF-9 dolsh 2173% £33 7

T3 HFFH AR zﬂgr o2 AWy &
gJomz 883 AApdolate AB2S

L o

References

1) Golan A, Barnan R, Wexler S, Langer F, Bukovsky
1, and David MP . Incompetence of the uterine cervix.
Obstet Gynecol Survey 1989 . 44 . 96-107

2) Smith SG and Scrag WH : Premature cervical dila-
tion and the McDonald cerclage. Obstet Gynecol 1969

.+ 33 1 535-540

3) Jennings CL : Temporary submucosal cerclage for cer-
vical incompetence. Report of 42 cases. Am J. Obstet
Gynecol 1972 * 113 - 1097-1102

4) Kuhn RTP and Papperell R : Cervical ligations - A
review of 242 pregnancy. Aust NZJ Obstet Gynecol
1977 © 17 1 79-83

5) Chervenak FA, Isaacson GC, Campbell S : Ulira-
sound in obstetrics and Gynecology, Vol 2, Little,
Brown, 1993 . pp1449-1466

6) Christopher CR, Spironelle A and Collins MZ : Ult-
rasound detection of hourglass membranes with funic
presentation. Obstet Gymecol 1979 54 * 130-132

7) Barford DAG and Rosen MG : Cervical incompete-
nee - diagnosis and outcome. Obstet Gynecol 1984 © 64

. 159-163

8) Bernstine RL, Lee SH, Crawford WL, and Shimek
MP . Sonographic evaluation of the incompelent cervix.
J Clin Ultrasound 1981 © 9 . 417-420

9) Brown JE, Colonel L, Thieme GA, Shah DM, Fleis-
cher AC, and Boehm FH . Transabdominal and tra-
nsvaginal endosonography . Evaluation of the cervix
and lower ulerine segment in pregnancy. Am J Obstet
Gynecol 1986 . 155 . 721-726

10) Harger JH : Cervical cerclage . Patient selection, mor-
bidity and success rates. Clin Perinatol 1986 . 10 -
321-341

11) Rorie DK, Newton M : Histologic and chemical stu-
dies of the smooth muscle in the human cervix and
uterus. Am J Obstet Gynecol 1967 . 99 . 466-469

12) Zemlyn S : The length of the uterine cervix and its
significance. | Clin Ultrasound 1981 9 © 267-269

13) Danforth DN : Cervical incompetence as a cause of
spontaneous abortion. Clin Obster Gynecol 1959 * 2 .
45

14) McDonald ID : Cervical cerclage. Clin Obstet Gynecol
1980 . 7 : 461

15) Larsson G, Grundsell H and Gullbery B : Outcome
of pregnancy after conization. Acta Obstet Gynecol
Scand 1982 . 61 . 461-466

16) Toaff R and Toaff ME : Diagnosis of impending late
abortion. Obstet Gynecol 1974 © 43 : 656-760

17) Schaffner F and Schanzer SN : Cervical dilatation

in the early thivd trimester. Obstet Gynecol 1966 © 27 .
130:133

18) Rubovits FE, Cooperman NR and Lash AF : Habi-
tual abortion . A radiographic technique to demonst-
rate the incompetent internal os of cervix. Am J Obstet
Gynecol 1953 © 66  269-280

19) Palmer F : Eight-one operations for repeated abortions
due to incompetent isthmus. Bull Fed Soc Gynecol
Obstet 1961 : 13 . 328-331

20) Zemlyn S : The effect of the urinary bladder in obstet-
vical sonography Radiology 1978 . 128 ' 169-175

21) Ayers JW ' Sonographic evaluation of cervical length
in pregnancey . diagnosis and management of preterm
cervical effacement in patient at risk for premature
delivery. Obstet Gynecol 1988 © 71(6) : 939-944

22) Vaalamo P and Kivikoski A : The incompetent cervix
during pregnancy diagnosed by ultrasound. Acta Obs-
tet Gynecol Scand 1983 . 62 © 19-21

- 152 —



23) Sarti DA, Sample WF, Hobel CJ and Staisch KJ : Ul-
trasonic visualization of a dilated cervix during preg-
nancy. Radiology 1979 . 130 © 417-420

24) Anderson HF : Transvaginal and transabdomingl
ultrasonography of the uterine cervix during pregnancy.
J Clin Ultrasound 1991 © 19 : 77-83

25) Varma TR, Patel RH and Pillai U : Ultrasound asses-
sement of cervix in “at visk” patient. Acta Obstet Gy-
necol Scand 1986 : 65 . 147-152

26) Brook I, Feigold M, Schwzrtz A and Aakut H : Ult-
rasonography in the diagnosis of cervical incompetency
in pregnancy © A New diagnostic approach. Br J Obstet
Gynecol 1981 : 88 : 640-643

27) Feingold M, Brook I and Zakut H : Detection of cer-
vical incompetence by ultrasound. Acta Obstet Gynecol
Scand 1984 : 63 . 407410

28) O'Leary JA and Ferrell RE : Comparison of ultraso-
nographic and digital cervical evaluation. Obstet Gyne-
col 1986 - 68 . 718-719

29) Varma TR, Patel RH and Pillai U : Ultrasonic assess-
ment of cervix in “at risk” patients. Int ] Gynecol
Obstet 1987 . 25 . 25-34

30) Ludmir J : Sonagraphic detection of cervical incompe-
tence. Clin Obstet Gynecol 1988 . 31 . 101-109

31) Bartolucci L, Hill WD, Karz M, Gill PJ, RN, MSN
and Kitzmiller JL : Ultrasonography in preterm labor.
Am ] Obstet Gynecol 1984 © 149 : 52-56

32) Podobnik M : Ultrasonography in the detection of cer-
vical incompetency. J Clin Ultrasound 1988 . 16 . 383-
391

33) Witter FR : Negative sonographic findings followed
by rapid cervical incompetence. Obstet Gynecol 1984 .
64 : 136-137

34) Confino E, Mayden KL, Filia RV, Vermesh M and
Gleicher N : Pitfalls in sonographic imaging of the
incompetent uterine cervix. Acta Obstet Gynecol Scand
1986 . 65 . 593-597

= 153 —



