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Abstract. We examined 164 pregnant women who were divided into three groups. Group | included 76 pregnant
women (46.4 %) with euthyroid goiter of I-Il degree. Group Il consisted of 63 pregnant women (38.4 %) with subclini-
cal hypothyroidism and diffuse thyroid goiter of I-Il degree. Group Ill was the controls and consisted of 25 (15.2 %)
pregnant women without thyroid pathology. The placenta was studied with the characteristics of ultrasound pla-
centography, placental maturation disorders, the area and localization were determined, and pathological changes
in the placental tissue were detected. Changes in the systolic-diastolic ratio in the uterine arteries and umbilical
cord arteries were assessed, the resistance index in the uterine arteries, the pulsatile index in the fetal aorta and
middle cerebral artery were determined using the method of color Doppler mapping of blood flow in the mother-pla-
centa-fetus system. Study of the echographic picture of structural changes in the placenta revealed a significant
impairment of its maturation, especially in the group with euthyroidism. Ultrasound screening revealed that in every
second pregnant woman with thyroid disease, the condition of the placenta did not correspond to the gestational
age, there were swelling, cysts and placental infarctions, a high frequency of diffuse changes in placental tissue,
and hyperechogenic inclusions in the amniotic fluid. An increase in the resistance index in the uterine arteries of
pregnant women, especially those with subclinical hypothyroidism, is noteworthy. With increasing gestational age,
the peripheral resistance of the placental microvasculature increases due to involutional-dystrophic changes and
circulatory disorders, which allows us to develop criteria for the prognosis and diagnosis of placental dysfunction,
and to prevent perinatal disorders in pregnant women with thyroid disease.
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Introduction

In pregnant women with thyroid disease caused by iodi-
ne deficiency (diffuse and nodular goiter), the number and
weight of nodules increase, and the size of goiter increases in
each pregnant woman [1—3].

Thyroid stimulation in iodine-deficiency diseases is ac-
companied by changes in biochemical parameters, which
is manifested by an increase in thyroid volume in pregnant
women by 30 % [4, 5]. In 16 % of these women, goiter is
formed [6]. A goiter that occurs during pregnancy does not
always have a reversible development, which leads to an in-
crease in the incidence of thyroid pathology among women
of reproductive age |7, 8].

Hyperthyroidism, goiter, hypothyroidism, and thyroiditis
worsen the course of the gestational period [8—10].

The main complications of pregnancy and childbirth in
pregnant women with iodine-deficiency diseases that deter-
mine the level of health of the mother and her newborn are:
the threat of abortion, preeclampsia, fetal malformations,
anemia, leading to placental dysfunction [11—14].

The aim was to study the state of the placenta using ul-
trasound to assess uteroplacental and fetal-placental blood
exchange in pregnant women with subclinical hypothyroi-
dism and euthyroidism.

Materials and methods

All 164 pregnant women examined were divided into
three groups. Group I included 76 pregnant women (46.4 %)
with euthyroid thyroid goiter of I-II degree. Group II con-
sisted of 63 pregnant women (38.4 %) with subclinical hypo-
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thyroidism and the presence of diffuse thyroid goiter of 11
degree. Group III was the control group and consisted of 25
(15.2 %) pregnant women without thyroid pathology.

The condition of the placenta was assessed based on its
structural integrity or degree of maturity [15]. Thus, no preg-
nant women with these changes were found in the control
group. And the study of the echographic picture of structural
changes in the placenta revealed a significant impairment
of its maturation in 35 pregnant women with euthyroidism
(46.1 %) and subclinical hypothyroidism in 26 observations
(41.3 %), which was significantly higher than in the control
group (p < 0.05) but did not differ between the groups of
pregnant women with thyroiditis (p > 0.05).

The echographic criteria for premature placental matu-
ration included the detection of grade 11 placental maturity
by 32 weeks and grade II1 by 36 weeks of gestation. We did
not find a clear correlation between the severity of clinical
manifestations of placental dysfunction and the frequency
of premature placental maturation. According to the results
of the study, premature maturation of the placenta was more
common (35.9 %) in pregnant women with euthyroidism,
while late maturation of the placenta was more common in
subclinical hypothyroidism — 27.0 % (Table 1).

Ultrasound screening revealed that in every second preg-
nant woman with thyroid disease, the condition of the pla-
centa did not correspond to the gestational age. There was a
higher degree of maturity, swelling, infarctions, and placental
cysts. Placental thickness ranged from 0.5 to 4—5 cm. One
pregnant woman in each group with thyroid disease (1.4 %)
had a low placenta position, and two (2.8 %) had placenta
previa. Of these, in 1 pregnant woman in group I it was cen-
tral and in 3 in group II — lateral.

Ultrasound placentometry showed no differences in
placental localization between the groups (p > 0.05). The
thickness of the placenta corresponded to the normative

values in 62 (81.6 %) pregnant women from group I and in
41 (65.1 %) pregnant women from group II (p < 0.05). In 10
(13.2 %) pregnant women of group I and 12 (19.1 %) preg-
nant women of group II (p > 0.05), the thickness of the pla-
centa was reduced. In 4 (5.3 %) pregnant women from group
I'and 10 (15.9 %) pregnant women from group II, placental
thickening was noted (p < 0.05). Pathologic changes in the
form of calcifications and cystic formations were observed
in 39 (51.3 %) pregnant women of group I and 41 (65.1 %)
pregnant women of group 11 (p > 0.05).

Thus, in pregnant women with thyroid pathology, ul-
trasound examination revealed a high frequency of diffuse
changes in the placenta, signs of umbilical cord wrapping
around the fetal neck, and hyperechogenic inclusion in the
amniotic fluid. Quite often, in group II of pregnant women
(p < 0.05), ultrasound examination revealed indirect signs
confirming the diagnosis of fetal distress (fetal muscle hypo-
tension and increased motor activity), as well as moderate
polyhydramnios.

To study the uteroplacental and fetal-placental circu-
lation in pregnant women with thyroid disease, blood flow
velocity curves were determined in the uterine arteries, um-
bilical cord arteries, aorta, and fetal middle cerebral artery.

The method of color Doppler mapping was used in the
study of uterine arteries. Additionally, blood flow velocities
were analyzed depending on the location of placentation.

For comparison, we determined the average systolic-di-
astolic ratio of blood flow velocities in the uterine arteries
depending on the side of the placenta (Table 2).

The value of the systolic-diastolic volume of the uterine
arteries in pregnant women with subclinical hypothyroidism
ranged from 1.98 to 2.24 and was higher than in the control
group in the second half of pregnancy. On the side of pla-
centation, the mean values of the systolic-diastolic volume
were significantly higher (p < 0.05) than on the other side,

Table 1. Characteristics of ultrasound placentography in pregnant women with thyroid disease (M = m)

Group
T Cgr;trgsls, Euthyrgig ggiter (1), | Subclinical hxzoégyroidism (I,
abs. | % abs. | % abs. | %
Disorders of placental maturation
Premature 2 8.0 27 35.9" 9 14.3*
Late 1 3.90 8 10.5 17 27.0% **
The area of the placenta
Less than average — — 2 2.6 1 1.6
Above average - - 1 1.3 4 6.3
Localization of the placenta

Back wall 13 52.0 41 54.0 37 58.7
Front wall 8 32.0 22 29.0 16 25.4
Uterine floor 4 16.0 13 17.1 10 15.9

Pathological changes in the placenta
Swelling - - - — 3 4.8
Calcination - - 22 28.9" 7 1145
Cysts - - 14 18.4* 3 4.8
Infarctions — — 3 4.0 1 1.6

Notes: * — probability of difference (p < 0.05) compared to the control group; ** — probability of difference

(p < 0.05) compared to group I.
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especially in complicated pregnancy (preeclampsia, threat
of abortion). Similar changes were observed in the index of
resistance in the uterine arteries in the compared groups of
pregnant women with thyroid pathology at 28—30, 35—37
and 38—40 weeks of pregnancy (Table 3).

The increase in the index of resistance in the uterine
arteries in pregnant women of group II (p < 0.05) and espe-
cially on the side of the placentation (p < 0.05) is noteworthy.

In the presence of combined severe forms of preeclamp-
sia, abnormal values of uteroplacental blood flow indices
were found.

At the same time, in most cases, the values of the vascular
resistance index were within the normal range in accordance
with the gestational age.

The fetal-placental circulation was studied by analyzing
the curves of blood flow velocities in the umbilical cord artery
(Table 4).

In pregnant women with thyroid diseases, the decrease in
the indices of peripheral vascular resistance of the umbilical
cord arteries was similar to the control group (p > 0.05).
However, with increasing gestational age, the peripheral re-
sistance of the placental microvasculature increased due to
involutional and dystrophic changes and circulatory disor-
ders (Table 4).

To determine the degree of fetal hemodynamic disorders
and fetal compensatory capacities in patients with thyropla-
sia, we evaluated the curves of blood flow velocities in the
aorta and in the fetal middle cerebral artery (Table 5).

In our studies, the absence of significant differences in
fetal cerebral circulation in the group of pregnant women
with thyroid disease did not differ from the control group
(p > 0.05). This can be explained by the fact that disorders in
the mother-placenta-fetus system against the background of
drug therapy aimed at normalizing fetoplacental and utero-

Table 2. Systolic-diastolic ratio in the uterine arteries (M = m)

Group
Indicator Controls, Euthyroid goiter (I), | Subclinical hypothyroidism (1),
n=25 n=76 n =63
Term in weeks
23-25 1.983 + 0.02 1.91 £ 0.03 2.01 £0.04
28-30 1.80 £ 0.04 1.76 £ 0.04 2.24 £ 0.02%**
35-37 1.62 + 0.04 1.74 + 0.04* 1.98 + 0.04* **
38-40 1.62 + 0.04 1.72 + 0.03" 1.99 + 0.05* **
Side

Placentation 1.60 + 0.05 1.68 + 0.05 2.12 £ 0.04* ** ***
Nonplacentation 1.65 £ 0.05 1.72 £ 0.04 1.98 + 0.05" **

Notes: here and in Table 3: * — probability of difference (p < 0.05) compared to the control group; ** — probability
of difference (p < 0.05) compared to group I; *** — probability of difference (p < 0.05) between the sides of pla-

centation in group II.

Table 3. Indicators of uterine artery resistance index (M = m)

Group
Indicator Controls, Euthyroid goiter (I), | Subclinical hypothyroidism (II),
n=25 n=76 n =63
Term in weeks
23-25 0.47 £ 0.01 0.45 £ 0.02 0.50 + 0.02
28-30 0.45 £ 0.02 0.44 £ 0.02 0.52 + 0.02* **
35-37 0.40 £ 0.02 0.42 £ 0.04 0.54 + 0.02* **
38-40 0.42 +0.03 0.40 + 0.03 0.516 + 0.020* **
Side

Placentation 0.44 £ 0.01 0.42 £ 0.03 0.53 + 0.02* ** ***
Nonplacentation 0.42 +£0.02 0.40 £ 0.02 0.48 £ 0.01* **

Table 4. Systolic-diastolic ratio in the umbilical artery (M = m)

Group
Term in weeks Controls, Euthyroid goiter (I), | Subclinical hypothyroidism (I1),
n=25 n=76 n=63
23-25 2.61 +0.04 2.60 = 0.05 2.63 £ 0.04
28-30 2.40 +0.02 2.48 + 0.04 2.50 £ 0.04
35-37 1.76 £ 0.02 2.13 £ 0.05* 2.01 £0.04*
38-40 1.90 £ 0.04 2.05 £ 0.04* 2.12 + 0.05*

Note: * — probability of difference (p < 0.05) compared to the control group.
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Table 5. Pulsatile index in the fetal aorta and middle cerebral artery (M £ m)

Group
Indicator Controls, Euthyroid goiter (I), | Subclinical hypothyroidism (1),
n=25 n=76 n =63
Fetal aorta 2.36 £ 0.05 2.40 £0.05 2.42 +0.04
Fetal middle cerebral artery 1.62 + 0.06 1.70 £ 0.03 1.74 + 0.05
placental blood circulation, as well as the state of the mo- Conclusions

ther’s thyroid gland, led to compensatory centralization of
fetal blood circulation.

Discussion

Placental abruption, which has incidence of approxi-
mately 1 % [15, 16], is the premature separation of the pla-
cental lining from before delivery of the fetus [17]. Acute
lesions may not show evidence of ischemia; however, older
lesions may be accompanied by chorionic villi demonstrating
chronic infarctions with degenerated villi and thrombi [12].

Placentas from hypothyroid pregnancies had villous dys-
maturity, as observed in the different cases, and decreased
vascularization of villi [18].

The uteroplacental interface is susceptible to both throm-
bosis and hemorrhage, particularly in association with struc-
turally defective placentation. Several factors may mediate
such pathogenesis: tissue factor production in response to
aberrant vascular endothelial growth factor and inflamma-
tory cytokine release, which promotes thrombosis [13]. In
addition, shallow extravillous trophoblast (EVT) invasion
may lead to placental ischemia and hemorrhage generating
thrombin locally, which mediates the degradation of extracel-
lular matrix, thus triggering premature placental separation
[19].

How hypothyroidism might have a role in the pathoge-
nesis of placental abruption remains speculative. Triiodo-
thyronine affects trophoblast behavior, including promotion
of EVT invasion [17], so thyroid insufficiency at this critical
stage of placental development (11—16 weeks) might result in
shallow EVT invasion into maternal decidua and uterine spi-
ral arteries, leading to placental ischemia and abruption [4].

Abnormal thyroid status could influence immune-me-
diated processes that are critical in placentation as well as
other thrombogenic and hemorrhagic events at the utero-
placental interface. Outside the context of pregnancy, higher
concentrations of circulating thyroxine within the normal
physiological ranges directly enhance innate and adaptive
immunity in healthy individuals [6].

Thromboembolism and bleeding tendencies have been
associated with hypothyroidism, even in subclinical disease,
which could be mediated by defects in the coagulation-fibri-
nolysis system [7, 13].

In addition to abnormal thyroid function, the described
cases also involved high TPO-AD titers. The presence of
TPO-AD is associated with various non-thyroidal autoim-
mune diseases and altered immune responses globally [20].
Pregnancy involves a shift in the regulation of cytokine net-
works within the local placental-decidual environment, and
it is conceivable that dysregulation of inflammatory processes
in TPO-Ab-positive women is associated with abnormal pla-
centation and adverse pregnancy outcomes.

The study of Doppler blood flow in the mother-placen-
ta-fetus system showed significant disorders of placental matu-
ration with the presence of edema, cystic formations, placental
tissue infarctions, a high frequency of its diffuse changes and
an increase in the resistance index in the uterine arteries in
pregnant women with thyroid disease with the presence of
involutional dystrophic changes and circulatory disorders.

These studies make it possible to develop criteria for pre-
dicting and diagnosing the development of placental insuf-
ficiency in order to prevent perinatal disorders in pregnant
women with thyroid diseases.
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po3nineni Ha Tpu rpynu. Jlo I rpynu ysiiinum 76 BaritHux (46,4 %)
3 eyTupeoinHuM 306om I—II crynens. JApyry rpymny cTaHOBUIU
63 xiHku (38,4 %) i3 cyOKIIHIYHUM TiMOTUPEO30M Ta TUGDY3HUM
3000M [—II crynens. TpeTs rpymna Oysia KOHTPOJBHOIO Ta CKJlana-
nacst 325 (15,2 %) BariTHUX 06e3 MaToJIoril IMTOMOAIOHOT 3a71031.
BuBuanu ctaH miaLeHTH i3 XapaKTepUCTUKOIO YIbTPa3ByKOBOL
rateHrorpadii, BU3HaYaIM MopyuIeHHs! 103piBaHHS TUIALEHTH,
TIJTOIILY, JIOKaJTi3allito, BUSIBJISIIN MAaTOJIOTIUHI 3MiHU TJTalleHTApHOI
TKaHUHU. OLIHIOBAIN 3MIHU CUCTOJIIYHO-A1aCTOJIYHOTO CITiBBiI-
HOILLIEHHSI B MATKOBUX apTepisiX, apTepisix MyrmoBUHU, BU3HAYAIN
iHIEKC PE3UCTEHTHOCTI B MAaTKOBUX apTepisix Ta MyJbCalliiHui
iH/IEKC B a0pTi Ta cepeHiit MO3KOBIii apTepii 1J1oa 3a 101MoMoror
METO/y KOJIbOPOBOTO MOTJIEPiBCHKOTO KapTyBaHHSI KPOBOTOKY B
CHUCTeMi «MaTu — MJiaueHTa — Iutig». [1pu BuBYeHHi exorpadiu-
HOI KapTUHU CTPYKTYPHUX 3MiH IUIALIEHTU BUSIBJIIEHO BipOTiJHE

MOPYIIeHHS ii 103piBaHHS, 0OCOOIMBO B TPYTi 3 €yTUPEOiTHUM
3000M. YIIBTpa3ByKOBUIT CKPUHIHT BCTAHOBUB, 110 B KOXHOI IPYToOi
BariTHOI 3 TUpEOoMaTi€lo CTaH IJAalleHTU He BiAMOBigaB TEPMiHYy
BariTHOCTI, Bill3HAYaIMCsl HAOPSIKITICTh, KiCTH Ta iH(MapKTH IJia-
1IEHTH, BUCOKA YacToTa TU(MY3HUX 3MiH TUTAlleHTAapHOI TKAHUHMU,
rirnepexoreHHi BKJIIOUEHHST B HABKOJIOTUTIAHUX BO/MaX. 3BEpTaE
Ha cebe yBary MiBUILIEHHS iHIEKCY PE3UCTEHTHOCTI B MAaTKOBUX
apTepisix, OCOOJIMBO y BariTHUX i3 CYOKJIiHIYHUM TiMOTUPEO30M.
3i 30ibLIEHHAM TepMiHY recrauii nepudepuyHuii onip Mikpocy-
NMHHOTO pYycJia IUIAIEHTH TiABUIIYETHCS Y 3B’ 13Ky 3 iHBOIIOLI1-
HO-AUCTPOGIYHUMU 3MiHAMU Ta LUPKYJISITOPHUMU PO3JaiaMHu,
110 JO3BOJISIE PO3POOUTH KPUTEPii MPOTrHO3YBaHHS Ta iarHOCTUKU
MJ1aleHTapHoI IUCGYHKIT, MonepennT NepuHaTaIbHi MOpyLIeH-
H$1 Y BariTHUX i3 TUPEOIIaTisIMHU.

Kio4oBi cjioBa: rinotupeos; mmTononioHa 3a103a; BariTHICTh;
rJalieHTapHa 1ucyHKIList; 1oTIepoMeTpis; riateHTorpadis

Vol. 20, No. 4, 2024

https://iej.zaslavsky.com.ua

327


https://iej.zaslavsky.com.ua
https://pubmed.ncbi.nlm.nih.gov/35208556/
https://pubmed.ncbi.nlm.nih.gov/35208556/
https://pubmed.ncbi.nlm.nih.gov/35208556/
https://pubmed.ncbi.nlm.nih.gov/35208556/
https://pubmed.ncbi.nlm.nih.gov/36060976/
https://pubmed.ncbi.nlm.nih.gov/36060976/
https://pubmed.ncbi.nlm.nih.gov/36060976/
https://pubmed.ncbi.nlm.nih.gov/36060976/
https://pubmed.ncbi.nlm.nih.gov/37164498/
https://pubmed.ncbi.nlm.nih.gov/37164498/
https://pubmed.ncbi.nlm.nih.gov/37164498/
https://pubmed.ncbi.nlm.nih.gov/37164498/
https://pubmed.ncbi.nlm.nih.gov/26403978/
https://pubmed.ncbi.nlm.nih.gov/26403978/
https://pubmed.ncbi.nlm.nih.gov/26403978/
https://pubmed.ncbi.nlm.nih.gov/26403978/
https://pubmed.ncbi.nlm.nih.gov/26403978/
https://pubmed.ncbi.nlm.nih.gov/26403978/
https://pubmed.ncbi.nlm.nih.gov/37186255/
https://pubmed.ncbi.nlm.nih.gov/37186255/
https://pubmed.ncbi.nlm.nih.gov/37186255/
https://pubmed.ncbi.nlm.nih.gov/33972064/
https://pubmed.ncbi.nlm.nih.gov/33972064/
https://pubmed.ncbi.nlm.nih.gov/33972064/
https://pubmed.ncbi.nlm.nih.gov/33972064/
https://pubmed.ncbi.nlm.nih.gov/21241259/
https://pubmed.ncbi.nlm.nih.gov/21241259/
https://pubmed.ncbi.nlm.nih.gov/21241259/
https://pubmed.ncbi.nlm.nih.gov/35393235/
https://pubmed.ncbi.nlm.nih.gov/35393235/
https://pubmed.ncbi.nlm.nih.gov/35393235/
https://pubmed.ncbi.nlm.nih.gov/35357795/
https://pubmed.ncbi.nlm.nih.gov/35357795/
https://pubmed.ncbi.nlm.nih.gov/35357795/
https://pubmed.ncbi.nlm.nih.gov/35357795/
https://pubmed.ncbi.nlm.nih.gov/34838982/
https://pubmed.ncbi.nlm.nih.gov/34838982/
https://pubmed.ncbi.nlm.nih.gov/34838982/
https://pubmed.ncbi.nlm.nih.gov/34838982/
https://pubmed.ncbi.nlm.nih.gov/33235477/
https://pubmed.ncbi.nlm.nih.gov/33235477/
https://pubmed.ncbi.nlm.nih.gov/33235477/
https://pubmed.ncbi.nlm.nih.gov/33235477/
https://pubmed.ncbi.nlm.nih.gov/33235477/

