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Gervical elastograhy in patients with cervical
insufficiency and a history of anovulatory infertility

O.M. Perkhulyn, L.V. Pakharenko
Ivano-Frankivsk National Medical University

Cervical insufficiency is one of the most frequent reasons for late miscarriage and preterm birth. Its rate is increased in women who con-
ceived after the use of additional reproductive technologies.

The objective: to assess the parameters of cervical elastography in women with cervical insufficiency and anovulatory infertility in a history.
Materials and methods. 40 pregnant women with cervical insufficiency who conceived after treatment of infertility associated with anovula-
tion were examined in the term of 16—20 weeks: in the I group (20 persons) pregnancy conceived after conservative treatment of infertility,
in the II (20 patients) — after in vitro fertilization. 20 women with the physiological course of pregnancy without cervical insufficiency and
with spontaneous gestation were controls. Cervical elastography index was used to assess the strain of cervical tissue.

Results. According to the results of compression elastography all patients in the I and II groups had red or yellow color of the internal cervi-
cal os and cervical canal. In the persons without cervical insufficiency the cervical tissue was firm (purple and blue color). The number of
women with purple color of the anterior labia of the cervix in the I and II groups was in 4.67 (p=0.001) and 2.33 (p=0.03) times less compared
to the controls, of the posterior labia — in 3,2 times (p=0.001) in both groups.

Conclusion. In women with cervical insufficiency and a history of anovulatory infertility there are considerable changes of strain in internal os
and cervical canal of the cervix.

Keywords: cervical insufficiency, anovulatory infertility, elastography.

Enactorpadis Wwunitkn MmaTkm y XiHOK 3 iCTMiKO-L,epBiKasibHOIO HEA0CTATHICTIO Ta aHOBY/NIATOPHUM
Ge3nnipasm B aHamMHe3i
O.M. NMepxynuH, J1.B. MaxapeHko

IerMiko-1iepBiKaIbHa HEAOCTATHICTD € OJHIEI0 3 HAUOLIBIIT YaCTHX MIPUYKH ITI3HBOIO BUKHU/IHS Ta TlepeuacHux 1moJoris. Ilommpenns ganoi nato-
JI0rii 3pocTae y JKiHOK, SIKi 3aBariTHi/IN 3a JOIOMOTOI0 JIOIIOMIXKHUX PEITPOYKTUBHUX TEXHOJIOTIN.

Mema docaidscenns: Bu3HaueHHsI TapaMeTpiB esactorpadii MK MATKH Y KiHOK 3 iCTMIKO-11ePBiKaIbHOIO HEJOCTATHICTIO Ta AHOBYJIITOPHUM
Ge3ruIiyIsiM B aHaMHe3.

Mamepianu ma Mmemoodu. Obcresxeno 40 5kiHOK 3 iCTMIKO-1IepPBiKaIbHOIO HEJOCTATHICTIO, AKi 3aBaTiTHININ MMiC/IA JIKYBaHHA Oe3ILTiA, TIOB I3aHOTO 3
aHOBYJIALEIO, B TepMini 16 —20 Tiok: y I rpymi (20 5KiHOK) BariTHiCTh HacTa/a 1Micist KOHCEPBATUBHOTO JiiKyBaHHs 6esmrias, y 1T rpymi (20 namieHTok)
— MiCJIs1 3aIUTAHEH S in vitro. Y KoHTposibHy rpyiry it 20 jkiHok 6e3 icTMIKO-11epBiKaIbHOI HEAOCTATHOCTI, SIKi 3aBariTHIIM CAMOCTIIHO.
OuintoBanus gedopMaltii MUIKN MATKH IIPOBOJIMIIN 32 JIOIIOMOTOIO iH/IeKCY IepBiKasibHOI enacTorpadii.

Pesynvmamu. 3a nannmu koMnpeciiinoi exacrorpacdii y Beix manientok I ta IT rpymn BHYTpillIHE BiYKO IIMHKK MATKK Ta KAHAJ ITUHAKA MATKH OyJIi
4epPBOHOT0 ab0 JKOBTOTO KOJIBOPY. Y 5KiHOK KOHTPOJIBHOI IPYIN TKaHMHA IHHKI MaTKi OyJia IiJIbHOIO, TIPO 10 CBiavarh dhioseToBmil Ta cuHiil
kosbopu. KisbkicTs sKiHOK i3 (hioseToBuM K0IbOpOM Hepe/nboi ryou muiiku Matkn y 1 ta I1 rpymax 6yaa y 4,67 (p=0,001) Ta 2,33 (p=0,03) pasy
MEHIIIOI0 MOPIBHIHO 3 KOHTPOJILHOIO IPYTION0; 3a/iHboI ry6u — y 3,2 pady (p=0,001) mMenmiow B 060X rpymnax.

3akimoueHHs. Y jKiHOK 3 iCTMIKO-1IePBIiKaIbHOIO HE[OCTATHICTIO, SIKi 3aBATITHIJIN MiCJIs1 JIIKYBAaHHS aHOBYJIITOPHOTO OE3ILII/UIS, HASBHI BUPaXKEH]
a3minu (redopmartii) BHYTPIlIHBOTO BiYKa Ta KAaHATY IMTUHKNA MATKH.

Knrouosi crosa: icmmiko-uepsixaivia nedocmammicmy, anosyasmophe 6esniiods, eaacmozpagis.

AnacTtorpadus Weilku MaTKm y XXEHLUUH C UCTMUKO-LLePBUKaJIbHOW HEAOCTAaTOYHOCTbLIO U AaHOBYJIITOPHbIM
Oecnnoguem B aHaMHe3e
O.M. MepxynuH, J1.B. MNaxapeHko

M cTMHKO-TIepBUKATIbHAST HEJOCTATOYHOCTD SIBJISIETCSI OJIHOM 13 HanboJiee YacThIX MIPIYMH II03/HETO BBIKHIBIIIA U [IPEKIEBPEMEHHBIX posioB. Ya-
CTOTA JIAHHOI [TATOJIOTHN BO3PACTACT Y JKEHIMH, 320€PEMEHEBIINX € TTOMOIIBIO BCIIOMOTATEIBHBIX PEIPOAYKTHBHBIX TEXHOIOTHIL.

Ieav uccnedosanus: onpeenetne napaMeTpoB saacTorpaduit MefiKn MaTKK Y JKEHIIIH ¢ HCTMUKO-1IePBHKAIBHON HEJI0OCTATOYHOCTBIO U AHOBY-
JISITOPHBIM GECITIONNEM B aHAMHE3C.

Mamepuanot u memoodvt. O6cres1oBaHo 40 KEHIIMH ¢ HCTMIKO-TIEPBUKAILHON HEIOCTATOYHOCTBIO, KOTOPbIe 3a0epeMeHeIH T0CIe JIeYeH st GeCTIozus,
CBSI3AHHOTO € aHOBYJIsITHUEH, B cpoke 1620 ey B I rpyrime (20 ke ) 6epeMEHHOCTb HACTYIIIIA TTOCJIE KOHCEPBATUBHOTO Jiederust Gecruioust, 8o 11
rpyie (20 manueHToK) — MocJie OIVIOA0TBOPEHH in Vitro. B KoHTposbHyto rpyiy Bomwiu 20 sKeHImH 6€3 HCTMUKO-1[EPBUKATIBHOI HEIOCTATOYHOCTH,
KOTOpBIE 3abepeMeHes  caMOCTOSITeBbHO. [lehopMariio ek MaTKy OIPEIEIsiIN ¢ TIOMOIIBIO HHAEKCA HEPBUKAIBHOM atacTorpadum.
Pe3zyavmamuot. CoriacHo JAHHBIM KOMITPECCHOHHOI dstacTorpadun y Beex narnuenTok [ u 1 rpyrn BHyTpeH T 3eB IIeHKN MATKU 1 KaHAJ IeHKIT
MaTKK OBLIM KPACHOTO WJIN JKEJITOTO 1BETa. Y JKEHIINH KOHTPOJIBHOI TPYIIIBI TKAHD MEHKH MATKU ObLTa IVIOTHOM, HA 4TO YKa3bIBAIOT ee (hroJe-
TOBBIN U cuHuii BeTa. KosmuecTso KeHimH ¢ GuoseTosbiM 1BeTOM repesneil ryopl meiiki matiu B I u IT rpymmax 6110 B 4,67 (p=0,001) n 2,33
(p=0,03) pasa MeHbBIIIe [0 CPABHEHHIO ¢ KOHTPOJIBLHOM IPYIIION, 3aHeil ry6or — B 3,2 pasa (p=0,001) Menbiie B 06enx rpyrmax.

3axarouenue. Y KEHIMH ¢ HCTMUKO-TIEPBUKAIBHOI HEOCTATOYHOCTBIO, KOTOPbIE 3a6epeMeHel MOCe JieYeHts] aHOBYJISITOPHOTO GeCIIous,
MMEIOTCS BBIPAKEHHbIE n3MeHeH s (siehopMaIiin) BHyTPEHHETO0 3eBa U KaHaJIa ek MaTKN.

Kniouesvie c106a: ucmmuko-uepeuxaivhas He0oCmamouHoCmy, AH08yIsmopHoe Gecniodue, 1acmozpagusi.

Today more than 7 million children are born with the help of
additional reproductive technologies (ART) [1]. Very often
pregnancies after the infertility treatment have many complications.
Among complications there is a high rate of premature birth which
is more in pregnancies after ART (29.9%) compared to the general
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population (9.9%) [9]. Infections, extragenital pathology, cervical
insufficiency (CI), fetal abnormalities and so on are the risk factors
of prematurity.

Clisthe painless shortness and dilatation of the cervix that usually
occurred in the II trimester. Diagnosis of the CI is based commonly
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on the ultrasound criteria. Modern ultrasound techniques, such as
elastography, improve the efficiency of diagnosis. Elastography in
obstetric practice has been used relatively recently for the diagnosis
of premature labor, successful induction of labor [6, 7, 11], in women
with a high risk of miscarriage due to chromosomal abnormalities of
the fetus in the first trimester [13]. Both compression elastography
and shear wave elastography can be used for this purpose. Determina-
tion of strain of the cervix is actual for predicting of CI [15].

The objective: to assess the parameters of cervical elastogra-
phy in women with cervical insufficiency and anovulatory infer-
tility in a history.

MATERIALS AND METHODS

We examined 40 pregnant women in the term of 16—20 weeks
of pregnancy. All these patients had CI and conceived after treat-
ment of infertility associated with anovulation. The T group of
women (20 persons) conceived after conservative treatment of
infertility, the IT group (20 patients) — after in vitro fertilization
(IVF). 20 women with physiological course of pregnancy with-
out CI and with spontaneous gestation were controls.

The diagnosis of CI was based on transvaginal ultrasound examina-
tion of the cervix: shortening of the cervix to 25 mm or less combined
with dilation of the cervical canal by 1.0 cm or more or the presence of
V- and U-shaped transformations of the internal os of the cervix. Di-
agnosis of infertility was based on the recommendations of the World
Health Organization — the failure to achieve a clinical pregnancy after
12 months or more of regular unprotected sexual intercourse [14].

Inclusion criteria: single pregnancy, pregnancy after treatment of
anovulatory infertility, CI, patient’s written consent. Exclusion crite-
ria: multiple pregnancy, antiphospholipid syndrome, thrombophilia,
ovarian hyperstimulation syndrome, cytogenetic causes of miscar-
riage after IVF, male infertility, tubal, cervical, immunological, un-
specified infertility, connective tissue dysplasia, increased risk of chro-
mosomal fetal abnormalities by results of T and /or 1T genetic screen-
ing. The study was based in City Clinical Perinatal Centre and clini-
cal diagnostic center «Med-Atlant» (Ivano-Frankivsk). Compression
elastography of the cervix was carried out on the ultrasound machine
Voluson E8 Expert (General Electric Medical Systems, USA) with
microconvex transducer RIC4-9D for the vaginal examination with
frequency 4-9 MHz. Regions of interest were internal cervical os,
cervical canal, anterior and posterior labia of the cervix. Cervical
elastograghy index (CEI) was used to assess the strain of cervical tis-
sue and performed a five-point scale [180]. Purple color indicates a
firm tissue (0 points), progressively softer tissues were blue (1 point),
green (2 points), yellow (3 points) and red (4 points). If there were
two colors in the region of interest, the one that corresponded to the
softer parameter was taken into account.

The study was conducted following the principles of the Dec-
laration of Helsinki and approved by the Local Ethics Committee
for all participants and the commission of ethics in Ivano-Frankivsk
National Medical University (protocol N 97,/17,19.10.2017).

Program Statistica 6.0 was used to assess the results. We
estimated the parameters of descriptive statistics, criterion y?
(Yates corrected Chi-square).

RESULTS

The average age of the patients in the T (30.35+1.18 years)
and IT groups (31.55+0.72 years, p=0.02) was higher compared
to the controls (27,90+1.13 years). Most of the women in all
groups had the first pregnancy (11 (55.0%) persons in the I
group, 14 (70.0%) — in the IT and 12 (60.0%) — in control one));
6 (30.0%), 4 (20.0%) and 4 (20.0%) patients, respectively, had
the second pregnancy, and 3 (15.0%), 2 (10.0%) and 4 (20.0%)
— the third one. The number of primigravida patients was preva-
lent. Thus, 15 (75.0%) persons in the I groups were primigravida,
18 (90.0%) — in the II group and 14 (70.0%) — in control one;
the second labor was going to have 4 (20.0%) in the I group,
2 (10.0%) — in the I1, 4 (20.0%) — in control one; the third labor
—1(5.0%) in the T group and 2 (10.0%) — in control group.

All patients in the T and IT groups had red (CEI 4 points) or yel-
low (CEI 3 points) color of the internal cervical os and cervical canal
(table). There were some cases of red and yellow color of the external
part of the cervix in patients with CI. The cervical tissue in the per-
sons without CI was firm that was indicated by its purple and blue
color. The number of women with purple color of the anterior labia
of the cervix in the T and II groups was in 4.67 (3>=10.23, p=0.001)
and 2.33 (3>=4.9, p=0.03) times less compared to the controls, of the
posterior labia — in 3,2 times less (%*=10.03, p=0.001) in both groups.

The strain of the cervical tissue determines its mechanical
function. The method of elastography can estimate tissue de-
formation. Quantitative determination of physical changes in
tissue can be determined using two methods of elastography —
compression and shear wave elastography [2]. It was found that
low deformation in the internal os of the cervix is significantly
associated with a lower risk of premature labor up to 37 weeks
[4, 5]. It was found the different values of deformation in dif-
ferent parts of the cervix in 17-41 weeks of gestation [8]. The
tissue of the anterior labia and cervical canal were softer with
increasing gestational age, and the posterior labia was more firm
with increasing maternal age, weight, and parity. The length of
the cervix was inversely related to its softness.

The combination of soft cervical density with its short
length increases the risk of premature labor till to 37 weeks of
pregnancy in 18 times (p<0.001) and in 120 times till 34 weeks

Elastography parameters of the cervix in women (abs.,%)

Region of Points
interest
Internal os 1l - - - 7 (35,0)* 13 (65,0)*
Control 11 (55,0)* 6 (30,0)* 3(15,0) -
| - - - 9 (45,0)* 11 (55,0)*
Cervical canal Il - - - 6 (30,0)* 14 (70,0)*
Control 12 (60,0)* 5(25,0) 3(15,0) -
| 3(15,0)* 3(15,0) 10 (50,0)* 3(15,0) 1(5,0)
Anterior labia Il 6 (30,0)* 4(20,0) 5(25,0) 3(15,0 2(10,0)
Control 14 (70,0) 5(25,0) 1(5,0)
| 5(25,0)* 5(25,0) 9 (45,0)* - 1(5,0)
Posterior labia Il 5(25,0)* 7 (35,0) - 1(5,0) 1(5,0)
Control 16 (80,0) 4 (20,0) - -

Note: * - significance of the difference in the indicator relative to the control group (p<0.05)
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compared with women with normal cervical length (p<0.001)
[3]. The presence of only a soft cervix increases the probability
of premature birth till 37 and 34 weeks of gestation, respectively,
in 4.5 (p=0.0002) and 21 times (p=0.0003) compared with cases
with a firm consistency. Thus, the researchers conclude that
the soft consistency of the cervix at 18-24 weeks of pregnancy
increases the risk of premature labor, regardless of its length.
The cervical elastography index is important in the
assessment of the cervix [7]. According to the results of research
of O.S. Sushkova red color (CEI 4 points) of the cervical canal
and the internal os of the cervix is observed in 25.8% and 51.7%
of patients with CI, respectively, yellow color (CEI 3 points) — in
63.3% and 35.8% [12]. Whereas in 60% of pregnant women with
a physiological course of pregnancy without CI, these areas had
a purple color (CEI 0 point). Such features indicate a increased
strain of cervical tissue and its deformation by CI. The results of
our study confirm the above data. All the patients with CI had

red or yellow color of the internal cervical os and cervical canal.
In I group red color of the internal os was observed in 60.0%
of women, yellow — in 40.0%, in the I group — respectively, in
65.0% and 35.0%. The assessment of the cervical canal according
to CEI in the I group corresponded to 4 points in 55.0%, 3 points
— in 45.0%, in the IT group — in 70.0% and 30.0%, respectively.
These indicators differed significantly from the values of women
in the control group, in whom the CETI in these parts of the cervix
corresponded from 0 to 2 points.

CONCLUSIONS
Cervical elastography is an effective method for assessment
of the strain if cervical tissue. In women with cervical insufficien-
cy and a history of anovulatory infertility there are considerable
changes of strain in internal os and cervical canal of the cervix.

The authors declare no conflict of interest
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