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The effect of a pessary in women
with a short cervix

OBJECTIVE To investigate a possible relationship between preterm birth (PTB)
prevention via pessary insertion and fetal heart rate variability (HRV), term
of birth, neonatal biometry, and Apgar score in women with a short cervix
(ShC). METHOD A total of 64 patients with threatened preterm delivery and
ShC between 22 and 30 weeks of gestation were enrolled in the study. Thirty
patients treated with acute tocolysis, chronic use of nifedipine, progesterone,
and cervical pessary insertion were included in group I. Thirty-four pregnant
women treated with acute, and chronic tocolytics and progesterone were
included in group Il. All patients included in the study had no personal history
of spontaneous miscarriages or PTB. HRV parameters were obtained from
an RR-interval time series recorded from the maternal abdominal wall fetal
non-invasive electrocardiography (FNI-ECG). The study protocol also included
several parameters: term at birth, neonatal body weight, body length, head
circumference, and Apgar score. RESULTS The data on fetal HRV, term at birth,
neonatal anthropometry, and Apgar score revealed certain regularities. The
mean gestational term at birth was significantly higher in group 1. This fact
demonstrated that pessary was a useful part of the therapeutic strategy in
patients with threatened PTB. The prolongation of pregnancy until the stage
of fetal complete development reflected the statistically significant difference
of neonatal biometry variables and a tendency to a statistically significant
difference in Apgar score between the representatives of groups | and Il. The
logistic regression model with term of birth showed the relationship with
Apgar score and the pessary insertion. CONCLUSIONS Pessary was an efficient
supplement to tocolytics and progesterone in women with threatened PTB.
The insertion of pessary contributed to pregnancy prolongation.
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Preterm birth (PTB) remains a significant problem,

with both short- and long-term projections on newborns’

health. A decreased cervical length (<25-30 mm) during the
second trimester as measured via transvaginal ultrasound,
is a well-established predictive marker for PTB. There are
several known interventions for the prevention of PTB:
cerclage, vaginal progesterone, and pessary.” Cerclage
is conventionally used in cases of cervical insufficiency
(incompetence) due to morphological weakness of the
circular muscle layer. The rate for this pathology is not
higher than 1% of all pregnancies.? In contrast, most cases
of short cervix (ShC) cases are associated with an increased
uterine tone,’ and autonomic dysfunction is also involved
in the scenario of PTB.? Several studies have demonstrated
the efficacy of progesterone in asymptomatic pregnant
women with ShC.>~” However, the utility of pessary remains
controversial and disputable.?’° Pessary was found to

increase perinatal morbidity and mortality in one study’’
and increased vaginal discharge has also been observed in
pessary-treated patients.”? The indications for pessary use
during pregnancy are not clearly defined. Tocolysis was
found to be a meaningful factor for pessary efficiency.”?
Therefore, the women with a ShC after tocolysis could be
a target population for a pessary. The necessity of testing
the hypothesis on pessary as an efficient supplement to
tocolytics is rather obvious.

The fetal programming theory of adulthood diseases
explains the effect of the disturbed uterine environment
during the antepartum period.’* Fetal neurological matura-
tionis an inevitable stage in the process of preparation for
extrauterine life. Fetal non-invasive electrocardiography
(FNI-ECG) is a prospective method for assessing fetal health
and autonomic function.” Fetal heart rate variability (HRV)
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detected via FNI-ECG is known as a marker of fetal growth
and surveillance.’®

This research was focused on the detection of a possible
relationship between PTB prevention via pessary insertion,
maternal and fetal HRV, term of birth, neonatal biometry,
and Apgar score in women with a ShC.

MATERIAL AND METHOD

Participants

In a total of 64 patients with threatened preterm delivery and
ShC at 22-30 weeks of gestation, were enrolled in the study. The
30 patients treated with acute tocolysis, chronic use of nifedipine,
progesterone, and cervical pessary insertion were included in
group . The 34 pregnant women treated with acute, and chronic
tocolytics, and progesterone were included in group Il. All patients
included in the study have no personal history of spontaneous
miscarriages or PTB. The therapeutic course lasted until 36 weeks
of gestation in the study population.

Study design

This descriptive cross-sectional study was performed among
pregnant women admitted to Kharkiv Municipal Perinatal Center
between 1 January 2024 and 30 September 2024. Participants
were randomly selected from the department of maternal-fetal
medicine. The research was carried out as part of the project led
by the Department of Obstetrics and Gynecology No 3 of Kharkiv
National Medical University (0123U104315), titled “Developing of
a system for predicting, preventing, and treating pregnancy, labor,
and postpartum complications in women affected by wartime
stress”. Eligible participants were informed about the study’s meth-
odology, aims, objectives, indications, and eventual complications
before enrollment.

The fetal HRV variables were obtained from an RR-interval
time series registered from the maternal abdominal wall via FNI-
ECG. The registration of FNI-ECG was performed after the acute
tocolysis was completed. The equipment “Cardiolab Baby Card”
(Scientific Research Center “KhAl-Medica”, Ukraine) was used in
the study. The registration was carried out over 30-60 minutes.
The stress index was selected for evaluation among all linear HRV
variables. SI=AMo (%)/(2xMoxVar); Var=NNmax—NNmin; AMo
(the most frequent value of NN interval or the highest column
in the histogram), with the number of NN intervals included
in the pocket corresponding to the mode being measured in
percentages (%). The obtained fetal RR interval time series was
transformed into cardiotocographic (CTG) tracing. The following
CTG parameters were determined: short-term variation (STV) and
long-term variation (LTV). The variables of AC/DC (acceleration
capacity/deceleration capacity) were also detected.”” The study
protocol also included several parameters: term at birth, neonatal
body weight, body length, head circumference, and Apgar score.
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The ShC was diagnosed according to ultrasound measurements.

Criteria

Inclusion criteria were threatened pre-term delivery, ShC. Exclu-
sion criteria were chromosomal abnormalities, multiple pregnancy,
preexisting medical disorders like diabetes mellitus, metabolic
syndrome, cardiac diseases, renal disease, and thyrotoxicosis. The
data was obtained from the hospital automation system.

Statistical analysis

The Statistical Package for Social Sciences (SPSS) program (IBM
SPSS Statistics for Windows, IBM Corp, Armonk, NY), version 28.0,
was used for statistical analysis. Results were presented as means
and standard deviations for numerical variables, and frequencies
and percentages for categorical data. The suitability of numerical
variables to normal distribution was evaluated using skewness
values and histograms. An independent sample t-test was used
in comparing numerical variables fitting normal distribution. Vari-
ables that did not conform to normal distribution were analyzed
by the Mann-Whitney U test. The Chi-square or Fisher’s exact test
was used for comparing categorical variables. Depending on
their distribution, Spearman or Pearson correlation analysis was
used to assess the relationships between numerical variables.
For multivariate examinations, a logistic regression analysis with
the entered model was used. A p-value of <0.05 was considered
sufficient for statistical significance.

RESULTS

The mean age of the patients was comparable between
the two study groups: 23.6+4.8 in group | and 24.1+5.9
(p>0.05) in group Il. The mean gestational term at inclusion
was 26.8+3.0 and 27.1+4.2 in groups | and ll, respectively
(p>0.05). The mean term at NIF-ECG registration was not
different: 28.4+3.1 and 28.2+2.7 in the pessary group and
comparison group (p>0.05). The data on maternal and fetal
HRV, term at birth, neonatal anthropometry, and Apgar
score revealed certain regularities (tab. 1). No statistically
significant differences in maternal and fetal AC/DC, SI, STV,
and LTV were found. The mean gestational term at birth
and the parameters of neonatal biometry were significantly
higher in the pessary group.

The investigation of the relationship between detected
variables showed a moderate positive correlation between
fetal AC/DC and Apgar score (tab. 2). The parameters of
correlation in pair fetal AC versus Apgar score (r=0.34;
p=0.034), fetal DC versus Apgar score (r=0.37; p=0.019) were
significant. No relationship between neonatal parameters
and other fetal HRV variables was detected.

The relationship between several maternal and fetal
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Table 1. The variables of fetal HRV, neonatal anthropometry, and Apgar score in the study population.

Variable, units of measure Intervention Mean sD Minimum Maximum p

AC maternal Pessary 8.45 2.12 4.25 12.17 0.7341
Standard 8.7 3.63 3.54 17.44

DC maternal Pessary 8.7 2.14 5.11 13.58 0.7675
Standard 8.5 3.2 3.9 17.13

Sl maternal Pessary 145.32 82.03 32.0 430.0 0.0872
Standard 197.83 153.15 34.0 744.0

STV, ms Pessary 6.65 244 1.7 123 0.6313
Standard 6.98 3.03 1.2 13.0

LTV, ms Pessary 34.42 12.32 12.3 71.0 0.6199
Standard 36.04 13.68 9.3 58.7

Term at birth, weeks Pessary 38.05 2.87 27.0 41.0 0.0001*
Standard 34.84 337 26.0 39.0

Neonatal body weight, g Pessary 33335 1011.48 440.0 5530.0 <0.0001*
Standard 2294.74 853.32 410.0 3500.0

Neonatal body length, cm Pessary 52.0 7.22 29.0 62.0 0.0003*
Standard 44.84 7.64 27.0 56.0

Neonatal head circumference, cm Pessary 33.55 3.97 19.0 38.0 0.0327*
Standard 31.32 4.19 19.0 36.0

Apgar score, points Pessary 7.7 2.08 0 9.0 0.0684
Standard 6.74 2.05 0 9.0

*The differences were statistically significant (p<0.05)
HRV: Heart rate variability

HRV variables was found (tab. 3). The negative moderate or
weak correlation in pairs: maternal Sl versus fetal AC (r=-0.42;
p<0.001), maternal Sl versus fetal DC (r=-0.37; p=0.001), and
maternal Sl versus STV (r=-0.27; p=0.22) demonstrated the
coupling of maternal and fetal autonomic tone.

The logistic regression model with the term of birth
showed the relationship between the Apgar score and
pessary insertion (tab. 4). This model was found to be
meaningful. The use of a pessary contributed to the in-
creased Apgar score.

DISCUSSION

Fetuses in both study groups demonstrated similar
levels of autonomic function and neurological maturation.’®
Tocolysis contributed to fetal well-being, as well as its intra-
uterine growth and development. This fact demonstrated
that a pessary was a useful part of the therapeutic strategy
in patients with threatened PTB. The prolongation of preg-

nancy to the stage of fetal complete development reflected
a statistically significant difference in neonatal biometry
variables and a tendency towards a statistically significant
difference in Apgar scores between the representatives
of group | and group Il. The obtained results showed the
considerable use of pessary insertion in women with ShC.
Several previous studies demonstrated controversial find-
ings.””*2The issue was that the differentiation of the study
group population following a complicated anamnesis was
not performed in these studies. Our research detected that
a pessary could improve perinatal outcomes in women with
threatened PTB. However, the issue of the efficiency of a
pessary in cervical insufficiency is still open.

The linear correlation between fetal AC/DC and Apgar
score supported the prospect of AC/DC in diagnosing
fetal deterioration.? The link between fetal HRV variables
and neonatal biometric parameters was not found. Prob-
ably, the possible coupling of fetal growth parameters
and HRV variables was disturbed in threatened PTB. The
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Table 2. A linear correlation between fetal HRV variables, term at birth, neonatal anthropometry, and Apgar score in the study population.

Variable Correlation
AC fetal r 1 0.86 -0.65 0.85 0.84 0.22 0.06 0.16 0.23 0.34
p <0.007* <0.001* <0.001* <0.007* 0.183 0.717 0.317 0.155 0.034*
DC fetal r 0.86 1 -0.63 0.9 0.84 0.2 0.05 0.15 0.21 0.37
p <0.007* <0.007* <0.001* <0.007*  0.226 0.746 0.36 0.208 0.019*%
Sl fetal r -0.65 -0.63 1 -0.73 -0.8 -0.1 0.07 -0.09 -0.14 -0.24
p <0.001* <0.0071* <0.001* <0.001* 0.543 0.675 0.569 0.382 0.144
STV r 0.85 0.9 -0.73 1 0.96 0.1 0.02 0.14 0.2 0.28
p <0.001* <0.007* <0.007* <0.001* 0.53 0.913 0.389 0.222 0.09
LTV r 0.84 0.84 -0.8 0.96 1 0.06 -0.03 0.1 0.16 0.23
p <0.007* <0.007* <0.001* <0.007* 0.695 0.857 0.551 0.319 0.157
Term at birth r 0.22 0.2 -0.1 0.1 0.06 1 0.85 0.83 0.68 0.73
p 0.183 0.226 0.543 0.53 0.695 <0.007* <0.007* <0.001* <0.007*
Neonatal body weight r 0.06 0.05 0.07 0.02 -0.03 0.85 1 0.92 0.84 0.68
p 0.717 0.746 0.675 0.913 0.857 <0.001* <0.001* <0.007* <0.007*
Neonatal body length r 0.16 0.15 -0.09 0.14 0.1 0.83 0.92 1 0.85 0.74
P 0.317 0.36 0.569 0.389 0.551 <0.001* <0.007* <0.001* <0.007*
Head circum-ference r 0.23 0.21 -0.14 0.2 0.16 0.68 0.84 0.85 1 0.72
p 0.155 0.208 0.382 0.222 0319  <0.007* <0.007* <0.007* <0.007*
Apgar score r 0.34 0.37 -0.24 0.28 0.23 0.73 0.68 0.74 0.72 1
p 0.034* 0.019* 0.144 0.09 0.157 <0.001* <0.001* <0.001* <0.001*
*The differences were statistically significant (p<0.05)
HRV: Heart rate variability
Table 3. A linear correlation between maternal and fetal HRV in the study population.
Variable Correlation ~ AC maternal DC maternal ACfetal DCfetal Slmaternal Slfetal STV LTV
AC maternal r 1 0.95 0.19 0.15 -0.71 -0.01 0.05 0
p <0.001* 0.115 0.204 <0.007* 0.943 0.685 0.981
DC maternal r 0.95 1 0.21 0.18 -0.78 0.01 0.07 -0.02
p <0.001* 0.079 0.132 <0.007* 0.923 0.581 0.84
AC fetal r 0.19 0.21 1 0.91 -0.42 -0.64 0.91 0.81
p 0.115 0.079 <0.001* <0.007* <0.001*  <0.001* <0.001*
DC fetal r 0.15 0.18 0.91 1 -0.37 -0.63 0.91 0.83
p 0.204 0.132 <0.001* 0.001* <0.001*  <0.001* <0.001*
Sl maternal r -0.71 -0.78 -0.42 -0.37 1 0.05 -0.27 -0.11
p <0.001* <0.001* <0.001* 0.001* 0.674 0.022* 0.342
Sl fetal r -0.01 0.01 -0.64 -0.63 0.05 1 -0.74 -0.84
p 0.943 0.923 <0.007* <0.007* 0.674 <0.001*  <0.001*
STV r 0.05 0.07 0.91 0.91 -0.27 -0.74 1 0.9
p 0.685 0.581 <0.001* <0.001* 0.022* <0.001* <0.001*
LTV r 0 -0.02 0.81 0.83 -0.11 -0.84 0.9 1
p 0.981 0.84 <0.007* <0.001* 0.342 <0.001*  <0.007*

*The differences were statistically significant (p<0.05)

HRV: Heart rate variability
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Table 4. The logistic regression model with term of birth.

Unstandardized Standardized 95% confidence
coefficients coefficients standard interval for B

Model B Beta error t P Lower bound Upper bound
(Constant) 26.51 5.12 5.18 <0.001 16.0 37.02
AC maternal 0.36 0.34 0.18 1.94 0.058 -0.01 0.73
DC maternal -0.39 -0.34 0.2 -1.91 0.061 -0.8 0.02
Sl maternal 0 0.01 0 0.08 0.933 0 0
AC fetal 0.75 0.12 0.97 0.77 0.447 -1.24 2.74
DC fetal 0.35 0.07 0.89 0.39 0.698 -1.47 217
Sl fetal 0 -0.19 0 -1.8 0.082 0 0
STV -0.14 -0.11 0.32 -0.44 0.663 -0.81 0.52
LTV -0.03 -0.1 0.05 -0.52 0.605 -0.13 0.08
Neonatal body weight 0 0.16 0 0.66 0.512 0 0
Neonatal body length 0.18 0.43 0.12 1.57 0.127 -0.06 0.42
Neonatal head circumference -0.06 -0.07 0.2 -0.29 0.774 -0.47 0.36
Apgar score 0.6 0.36 0.26 234 0.027 0.07 1.13
PTB prevention pessary 1.1 0.16 0.55 2.03 0.033 -0.01 222

PTB: Preterm birth

known relationship between maternal and fetal autonomic
tone was supported.*? The coupling between maternal
sympathetic tone and fetal HRV demonstrated the role
of autonomic dysfunction in preterm birth. Maternal in-
creased sympathetic activity negatively affected fetal HRV
in women with ShC.The linear correlation between several
variables of HRV or between the term at birth and neonatal
parameters was rather logical. Thus, the prolongation of
pregnancy in threatened PTB is anaxiom and a milestone
of modern obstetrics.?=%”

Contemporary strategies for preventing major obstetri-
cal syndromes are grounded in evidence-based approach-
es.2573% Our study demonstrated the excellent efficiency
of a pessary insertion in managing threatened PTB. The
use of a pessary contributed to enhanced fetal growth
and functional maturation. As a result, theoretical value
of the results was supported practically. Therefore, PTB

prevention was effective in the pessary group. However,
this study does not represent the final step in the process
of identifying the most effective therapeutic intervention.
Probably, the tocolytics, progesterone, and pessary are
the main parts of the PTB prevention in women without
complicated anamnesis.?"*? Further research is required to
validate this hypothesis.

In conclusion, pessary was an efficient supplement to
tocolytics and progesterone in women with threatened
PTB. The pessary insertion contributed to pregnancy pro-
longation.
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H enidpaon evog KOATIIKOU UTTIOOTNPIYHATOG OTIG YUVAIKEG HE Bpaxl TpaxnAo
I.V. LAKHNO
Department of Obstetrics and Gynecology, Kharkiv National Medical University, Kharkiv, Oukpavia

Apxeia EAAnviknG latpikrc 2026, 43(>uumA 1):63—69

TKOMOX H Sigpevivnon uiag moavrig oxéong HETa&y TNG mMPpoAnYNG Tou POwpPoL TokeToL (PTB) pHéow €l0aywyng
KOATTIKOU UTTOOTNPIYHATOG Kal TNG METARANTOTNTAG TOU Kapdlakol pubuou tou epfpuou (HRV), TNG nueEpounviag
TOKETOU, TNG VEOYVIKNG BlopEeTpiag Kal TnG BaBuoloyiag Apgar o€ yuvaikeg pe BpaxV tpdxnAo (ShC). YAIKO-ME®GOAOX
S UYKEVTPWONKAV CUVOAIKA 64 acBeveiG e ATTEINOVIEVO TIPOWPO TOKETO Kal ShC oTig 22-30 gSopddeg KUNONG.
O1 30 aocBeveig mou uTToBAriOnkav oe o&eia ToKOAUTIKN Bepareia, xpodvia xpron VIQedImivng, TpoyeoTePSVNG Kal
£l0AYyWYr] UTTOOTNPIYUATOG CUUTTEPIAR@ONKaV oTnv Opdda I. Ot 34 £ykueg yuvaikeg mou umofBArOnkav os oeia kat
XPOVIA TOKOAUTIKA KAl TTPOYECTEPOVN CUMTTEPIANPONKaV otnv Opdda ll. OAeg ot acBeveic mov TEPIARPONKaAV oTN
HEAETN Sev gixav MPOCWTTIKO IOTOPIKO KAB' £€lv amoBoAwv ) PTB. Ot petaolég tou kapdiakol puBuou Tou epfpvou
(HRV) eAngOnoav amd pia xpovooelpd SIakupdvoewy RR mou KAataypd@nke amod To KOIAIAKO TOoiXwHA TNG MNTEPAG
péow un emepPBatikng nAektpokapdioypagiag tou eppvou (NIF-ECG). To mpwTOKOANO HEAETNG TEPINAMBAVE ETTiONG
QPKETEC TIAPAUETPOUG, OTIWG NUEPOUNVIA TOKETOU, CWHATIKO BAPOG VEOYVOU, CWHATIKO UNKOG, TIEPIMETPOG KEPAANG
kal BaBuoioyia Apgar. AMOTEAEZMATA Ta dedopéva OXETIKA HE TN HETABANTOTNTA TOL Kapdiakol puBuov Tou
€UBPLOU, TNV NUEPOMNVIA YEVVNONG KAL TNV AVOPWTTOUETPIO TWV VEOYVWY, KaBWG Kal Tn Badpoloyia Apgar, amokdAuvpav
OPLOUEVEG KAVOVIKOTNTEG. O HECOG OPOG TOU YOVIKOU XPOVOU YEVVNOoNG ATAV ONUAVTIKA HEYOAUTEPOG oTnV Opdada l.
AUTO TO YEYOVOG €O€IEE OTL TO KOATTIKO UTTOOTHPLYHA ATAV XPN OO HEPOG TNG OEPATTIEVTIKAG OTPATNYIKAG O AoOEVEiG
HE amelloVpevVN MPpowpenN Yévvnon. H mapdtaon tTng EyKUpoouvng PEXPL TO oTASIO TNG TTARPOUG AVATITUENG TOU
gUBPLVOL aVTIKATOTITPI(EL TN OTATIOTIKA ONUAVTIKA S1a@Oopd OTIC BIOUETPIKEG LETABANTEG TWV VEOYVWV Kal pia Tdon
YO OTATIOTIKA oNUAVTIKA Slagopd otn Baduoloyia Apgar HeTa&V TwV EKTTPOcWTTIWY TwV Opddwy | kat ll. To povtého
AOYIOTIKAG TTOAIVOPOUNONG HE TOV XPOVO Yévvnong €8el&e Tn oxéon Pe TN Baduoloyia Apgar Kal TNV glcaywyn Tng
KOATTIKNG uTtooTNPLENG. ZYMIMEPAZMATA H KOATIKN uTTOOTAPIEN TAV VA ATTOTEAECATIKO CUMTARPWHA OTA TOKOAUTIKA
KOl OTNV TIPOYECTEPOVN O€ YUVAIKEG PE amelNoVUEVN TTPOwEN Yévvnon. H elcaywyr Tou KUAivépou cuvéBale otnv
TTapPATAoN TNG EYKUPOOUVNG.

......................................................................................................................................................

NéEeig evupeTnpiov: Avantuén Kal wpipgavon tou epPpuou, KOAvEpog, MNMpoAnntikég mapepuPaoslg, MNpowpn yévvnon
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