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Villous chorion remodelling in term placentas following maternal COVID-19
infection: Association with the duration of the post-COVID interval

Abstract

Relevance. In placental tissue, SARS-CoV-2 targets cells characterised by the expression of angiotensin-converting
enzyme 2 (ACE2), particularly endothelial cells, syncytiotrophoblasts and telocytes. Damage to these cells causes
pyroptosis, inflammation and the development of arteriolosclerosis. Telocyte injury is associated with the loss of
intercellular signalling, which leads to pathomorphological changes in the placenta.

Aim. To investigate the remodelling of the villous chorion in pregnant women with coronavirus disease COVID-19.
Materials and methods. A total of 152 placentas from term deliveries in women with COVID-19 were examined and
divided into groups according to the duration of the post-COVID interval (from COVID-19 diagnosis to delivery). In
Group I (n=86), the PCIl was 1-4 weeks, while in Group II (n=66), it was 5-18 weeks. The control group comprised
50 placentas obtained after physiological deliveries before the onset of the COVID-19 pandemic. Microscopic,
immunohistochemical and statistical research methods were used. COVID-19 in pregnant women was confirmed
by a positive polymerase chain reaction (PCR) test for SARS-CoV-2 RNA, while the newborns were PCR-negative
and had high Apgar scores. Quantitative differences in the stroma and vessels of the chorionic villi, as well as
the percentage of stem and semi-stem chorionic villi, were determined using the ONLINE JPG TOOLS service.
Results. The placentas in Group II were characterised by an increased percentage of stem and semi-stem
chorionic villi: 33 (23; 47) versus 7 (7; 9); p<0.001 in Group I. Disorders of the rheological properties of
blood were observed in the main groups in the form of stasis and thrombosis in 100% of cases in Group I and
79% of cases in Group II. Stromal oedema led to changes in the ratio of vessels to stroma in the chorionic villi
and to a reduction in the percentage of vessels: 29 (27-33). In Group I, the vascular lumen was restored - 46
(44-47), which was explained by a decrease in stromal oedema. Arteriolar endothelial necrosis was detected
in 97.7% of observations in Group I and 6.1% in Group II. In Group I, destructive changes in telocytes were
identified. In Group II, telocyte-like cells expressing a-SMA were detected, which does not exclude a transition
to a myofibroblast phenotype during stromal remodelling in pregnant women with COVID-19, while fibrosis of
the villous stroma may indicate transition towards fibroblasts. Compensatory mechanisms in the form of focal
formation of small terminal villi were observed in cases involving the birth of infants with high Apgar scores.
Keywords: placenta; SARS-CoV-2; pregnancy; telocytes; smooth muscle a-actin (a-SMA).

INTRODUCTION

The study of the pathomorphological and ultrastruc-
tural changes in the chorion associated with COVID-19
provides insight into the fundamental mechanisms un-
derlying placental dysfunction and contributes to the

IIpukiajg UTYBaHHA:

development of criteria for predicting fetal and neona-
tal outcomes. The causative agent of coronavirus dis-
ease (COVID-19), SARS-CoV-2, binds via its spike (S)
protein to the angiotensin-converting enzyme 2 (ACE2)

Savchuk T, Leshchenko I. Villous chorion remodelling in term placentas following maternal COVID-19 infection: Association with
the duration of the post-COVID interval. Med Sci Ukr. 2026;22(3):149-157. DOLI: https://doi.org/10.32345/2664-4738.3.2026.13

*Corresponding author (t.savchuk@nmu.ua)

Copyright © The Author(s). This is an open access article distributed under the terms of the

Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)



| Bvnankm

receptor with the involvement of transmembrane ser-
ine protease 2 (TMPRSS2) [1-2]. As emphasised by
A.E. Abaturov et al. [3] and M. Klein et al. [4], in the pla-
centa, ACE2 is highly expressed in syncytiotrophoblasts,
which are in direct contact with maternal blood, as well
as in cytotrophoblasts, endothelial cells, smooth mus-
cle cells, and telocytes. Under physiological conditions,
ACE?2 converts the potent vasoconstrictor angiotensin I
into angiotensin-(1-7), a peptide with pronounced vas-
odilatory, antiproliferative, and antiapoptotic proper-
ties. Reduced ACE2 activity leads to local accumulation
of angiotensin II, initiating a cascade of pathological
events including vasoconstriction, activation of pro-in-
flammatory cytokines, tissue injury, and thrombosis.
According to ]. Li et al. [5], virus-induced dysregulation
of the renin-angiotensin-aldosterone system (RAAS) di-
rectly triggers pyroptosis, a highly inflammatory form
of programmed endothelial cell death, thereby further
aggravating systemic endothelial dysfunction in COV-
ID-19. In response to the death of damaged cells, mac-
rophages and neutrophils are activated [6]. As noted by
T. Iba et al. [7] and R.N. Baergen et al. [8], endothelial
dysfunction worsens blood rheology, enhances platelet
activation, and contributes to tissue edema followed by
microcirculatory impairment; according to S.G. Gych-
ka et al. [9], these processes ultimately stimulate fibro-
blast activation, promoting fibrosis and arteriolosclero-
sis. These pathological changes are reflected clinically
and morphologically by disseminated intravascular co-
agulation (DIC), generalised microthrombus formation,
inflammation, and multiorgan failure [3].

The structural unit of the placenta is the cotyledon,
which represents the branching of a chorionic stem vil-
lus [10]. The villous chorion undergoes continuous re-
modelling throughout gestation, giving rise to stem, in-
termediate, and terminal villi. S. Soni et al. [11] argued
that in the first two trimesters of pregnancy, immature
intermediate villi constitute the main villous popula-
tion and give rise to mature intermediate villi; by the
third trimester, terminal villi predominate. Through-
out its development, the placenta records and retains
structural alterations induced by adverse factors, which
may be reflected in quantitative and qualitative chang-
es in the chorionic villi and their components [12].
T.V. Savchuk et al. [13] concluded that changes in blood
rheology contribute to both maternal and fetal vas-
cular malperfusion, which may subsequently lead to
placental insufficiency. Previous studies of placentas
from pregnancies complicated by COVID-19, includ-
ing those by S. Jaiman et al. [14] and T.V. Savchuk et
al. [12], demonstrated placental insufficiency and im-
paired chorionic morphogenesis, which contributed to
adverse perinatal outcomes, including perinatal loss.
However, the need for further investigation of chorionic
villous structures in pregnant women with coronavirus
disease at different gestational ages, which may influ-
ence chorionic remodelling, determined the relevance

PeMopentoBaHHS BOPCUH XOpioHa foHoweHoT nnaueHTu npu COVID-19
y BariTHOI: B3aEMO3B'A30K i3 TPMBANICTIO MOCTKOBIAHOrO MPOMIXKKY

of this study. The study aimed to assess the structural
remodelling of the villous chorion in pregnant women
affected by COVID-19.

MATERIALS AND METHODS

The study was designed as a retrospective comparative
pathomorphological analysis. To achieve the aim of the
study, 152 placentas from pregnancies complicated by
COVID-19 in mothers who delivered a live full-term
infant were examined. Depending on the duration of
the post-COVID interval (PI) - the time between ma-
ternal COVID-19 diagnosis and delivery - the main
study groups were formed. The PI in Group I (n =86)
ranged from 1 to 4 weeks, while in Group II (n=66) it
ranged from 5 to 18 weeks. For comparison, placentas
(n=50) from physiological term deliveries before the
COVID-19 pandemic were studied. To minimise the
influence of confounding factors on the placenta, the
exclusion criteria were: preeclampsia, chronic arterial
hypertension, diabetes mellitus, multiple pregnancy,
congenital fetal malformations, fetal growth restriction,
acute infectious diseases of other etiology, severe extra-
genital pathology, and caesarean delivery. The material
was obtained under a cooperation agreement with the
Department of Pediatric Pathological Anatomy of the
State Nonprofit Enterprise “National Children’s Special-
ised Hospital “Ohmatdyt” of the Ministry of Health of
Ukraine”. The study was conducted from 2020 to 2026.
Placental samples were collected between 2020 and
2022, morphological examinations were performed in
2020-2026, and statistical analysis of the obtained data
was conducted in 2025-2026. The study was conduct-
ed in compliance with bioethical standards regulated
by the World Medical Association [15], the Conven-
tion on Human Rights and Biomedicine [16]. Written
informed consent was obtained from all women. The
study was approved by the Bioethics Committee of
Bogomolets National Medical University, protocol No.
144 dated 29.03.2021. COVID-19 in pregnant women
was confirmed by a positive polymerase chain reaction
(PCR) test for SARS-CoV-2 RNA, while newborns were
PCR-negative with high Apgar scores. The age of the
women did not differ significantly between the study
groups (p>0.05): the median age in Group I was 32 [28;
36], in Group II - 31 [28; 34], and 30 [26; 34] years in
the comparison group.

The course of COVID-19 in Group I was classified
as mild in 46 pregnant women, moderate in 34, and se-
vere disease with bilateral polysegmental pneumonia
was diagnosed in 6 women. In Group II, the course of
COVID-19 was mild in 36 pregnant women, moderate
in 24 cases, and severe disease with pneumonia was
diagnosed in 4 women. No statistically significant dif-
ferences in the severity of COVID-19 were observed
between the main groups. Microscopic and immuno-
histochemical methods were used, including mono-
clonal antibodies against CD31 and smooth muscle
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actin (a-SMA) (Thermo Fisher Scientific, the United
States of America (USA)), as well as electron micros-
copy and statistical analyses. Quantitative analysis of
digital images was performed on standardised mi-
crophotographs under identical magnification con-
ditions. For each case, a defined number of fields of
view (n=6) were analysed. Areas with artifacts were
excluded from the analysis. Histological structures
were visualised using digital slide scanning with the
Panoramic DESK DW II scanner [17]. Quantitative dif-
ferences in the stroma and vessels of chorionic villi, as
well as the percentage of stem and intermediate villi,
were assessed using the ONLINE JPG TOOLS service.
For this purpose, qualitative pixel-by-pixel visual-
isation of structures or cells (endothelium, smooth
muscle cells) that differed in colour after immuno-
histochemical staining was performed. After fixation
of placental tissue samples in 10% neutral formalin,
dehydration through a graded series of alcohols of
increasing concentration, paraffin embedding, and
preparation of 4 pm-thick tissue sections, followed by
immunohistochemical staining and microscopic imag-
ing using a digital camera, the obtained images were
saved in JPEG format and uploaded to the ONLINE JPG
TOOLS service. This software was used to determine
the percentage of pixel colour in the image, which cor-
responded to the proportion of the studied structure.
For visualisation of stem chorionic villi or blood ves-

T. CaBuyk & |. JleweHko I

sels, they were additionally colour-coded using Micro-
soft Paint with a colour different from the histological
staining of the structures in the image. Statistical anal-
ysis was performed using IBM SPSS v.22 (Armonk, NY,
USA), licensed to Bogomolets National Medical Univer-
sity (license No. 128, 01.08.2016). Variational statisti-
cal methods were applied. For multiple comparisons
of mean values between groups, the nonparametric
Kruskal-Wallis test was used. Ranked data are present-
ed as median with lower and upper quartiles (Me [Q1;
Q3]). Categorical variables (frequencies of pathologi-
cal features) were analysed using Pearson’s chi-square
test or Fisher’s exact test when expected frequencies
were small. Differences were considered statistically
significant at p<0.05.

RESULTS AND DISCUSSION

Placentas from COVID-19-positive pregnancies result-
ing in live term births were analysed. Placental weight
in Group [ was 539 [350; 720], in Group II - 545 [320;
750], and 536 [400; 950] in the comparison group. No
statistically significant differences were found between
the groups. The placentas of Group II showed an in-
creased proportion of stem and intermediate chorion-
ic villi - 33 (23; 47) compared with 7 (7; 9) in Group I
(p<.001). The value in Group I did not differ from the
corresponding parameter in the comparison group (Ta-
ble 1; Fig. 1, A, B).

Table 1. Pathomorphological changes in the placenta in COVID-19 in pregnant women

Parameters COVID-19 (N=152)
p
Groups I (n=86) II (n=66) Comparison (n=50)
Age of pregnant women 32[28; 36] 31[28; 34] 30 [26; 34]
Placental weight (g) 539 [350; 720] 545 [320; 750] 536 [400; 950]
Mild 46 (53.5) [43.0-63.5] | 36 (54.5) [42.5-66.1] p=0.90
COVID-19 severity, _
n (%) 195 % CI] Moderate 34 (39.5) [29.8-50.1] | 27 (40.9) [29.8-53.0] p=0.96
Severe 6(7.0) [3.2-14.4] 3 (4.5) [1.5-12.5] p=0.74
Percentage of stem and semi-stem . . .
chorionic villi; % 7(7;9) 33 (23;47) 7(7;9) p<0.001
Stasis, thrombosis; n (%) [95 % CIJ; 86 (100) [95.8-100] | 52 (78.8) [67.9-89.7]
Arteriolar endothelial necrosis; "
n (%) [95 % CI; 84 (97.7) [93.9-100] 4(6.1)[0.2-11.9] - -
Ultrastructural changes in telocytes; ) ) _ B
n (%) [95 % CI; 85 (98.8) [96.6-100] | 57 (86.4) [78.1-94.7]
Narrowing of the lumen of terminal villus | 86 (100) [95.8-100]; (92.4) [86.0-98.8]; [0%-(3)8]' <0001
0, 0, - 0, . * . * ’ 00 .
vessels, n (%) [95 % CI]; % of vessels 29 (27; 33) 46 (44; 47) 68 (65:70)
0
Stromal edema of terminal villi, 86 (100) [95.8-100]; (92.4) [86.0-98.8];
(0) [0,0-3,8]; p<0.001
0, 0, Y . * . *
n (%) [95 % CI]; % of stroma 71 (67;73) 55 (53; 56) 32 (30;35)
Stromal fibrosis 4 (4.7) [0.1-9.3] 59 (89.4) [81.0-97.8]* - p<0.001

Note: *p <.001 (For quantitative variables, the Kruskal-Wallis test was used; categorical variables were compared using Pearson’s x?

or Fisher’s exact test, as appropriate)
Source: developed by the authors
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Figure 1. Structural changes of chorionic villi in pregnant women with COVID-19
Note: A — Group I; B — Group II. Expression of monoclonal antibodies against CD31 in the endothelium of chorionic villus vessels.

A, B x50
Source: authors’ photo

Signs of impaired blood rheology were observed in
the main groups as stasis and thrombosis, occurring in
100% of cases in Group I and 79% in Group II (Table 1;
Fig. 2, A-D). By electron microscopy (EM), aggregated
erythrocytes obstructing the vascular lumen were de-
tected in Group I (Fig. 3, A). The vascular lumen was

reduced in all observations (Fig. 2, A, C), leading to
changes in the vessel-to-stroma ratio within the cho-
rionic villi. The percentage of vessels decreased to 29
(27-33), while the stroma increased to 71 (67-73),
compared to 68 (65-70) and 32 (30-35) in the compar-
ison group, respectively (Fig. 2, E, F; Table 1).

Figure 2. Structural changes of chorionic villi in pregnant women with COVID-19
Note: A, C — Group I; B, D — Group II; E, F — Group of comparison. Expression of monoclonal antibodies against CD31 in the
endothelium of chorionic villus vessels. A, C, E x630; B, D, F x1,800
Source: authors’ photo

Edema of the stroma in terminal villi led to a reduc-
tion in vascular lumen and a more central positioning of
vessels (Fig. 2, A-D), compared to peripheral vessel lo-
cation in the comparison group (Fig. 2, E, F). With an in-
creased duration of the post-COVID interval (Group II),
the vascular lumen enlarged, and the percentage of vas-
cular area increased - 46 (44-47) (Fig. 3, B; Fig. 2, B, D),
which was associated with decreased stromal edema.
However, vessels remained more centrally located due
to stromal fibrosis (Fig. 2, B). Thus, in Group I, the in-
creased thickness of the vasculo-syncytial membrane
was due to edema, whereas in Group II it was related
to stromal fibrosis. Morphological signs of necrotic in-
jury to arteriolar endothelium were detected in 97.7%
of cases in Group I and in 6.1% of cases in Group Il In
Group I, cytoplasmic edema and cytoplasmic clearing of
endothelial cells were noted (Fig. 3, A).

In Group II, the cytoplasm of endothelial cells
formed numerous projections creating luminal micro-
villi and micropinocytotic vesicles, indicative of resto-
ration of functional activity (Fig. 3, B). Telocytes were
observed in close proximity to vessels (Fig. 3, E) or be-
neath the basal membrane of the syncytiotrophoblast
(Fig. 3, C, D), characterised by spindle-shaped nuclei
and long processes (telopodes) [12-14]. In Group I,
telocyte nuclei exhibited apoptotic changes with irreg-
ular contours, marginalisation, and chromatin conden-
sation, surrounded by a thin rim of cytoplasm (Fig. 3,
E). Telopodes contained areas of clear cytoplasm and
vacuoles (Fig. 3, C, D, E). Fragmentation, thickening,
and shortening of telopodes were also noted (Fig. 3, C,
E). Structural disruption of telocytes may contribute to
the formation of slit-like stromal spaces (Fig. 3, E, F),
resembling stromal channels in early-gestation villi.
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In Group II, the number of collagen fibers around telo-
cyte-like cells increased, suggesting possible transfor-
mation of telocytes into fibroblasts (Fig. 3, F). Structur-

T. CaBuyk & |. JleweHko I

al changes in the chorionic villi and the expression of
smooth muscle actin (a-SMA) in the study groups were
shown in Figure 4.

Figure 3. Electron microscopy of placental changes in pregnant women with COVID-19
Note: A, C, E — Group I; B, D, F — Group II. A — aggregated erythrocytes in the lumen of a terminal villus vessel (1) and cytoplasmic
vacuolisation of the endothelium (2). B — edematous, clear endothelium (2) with numerous cytoplasmic protrusions forming luminal
microvilli. C, D, E — destructive changes of telopodes (arrows), cytoplasmic vacuolisation. F — fibroblasts (4) in the stroma of a semi-
stem villus. Legend: 1 — vessel lumen. 2 — endothelium. 3 — syncytiotrophoblast. Red arrow — microvilli of the syncytiotrophoblast.
4 — fibroblast. Black arrows — telopodes. Magnifications: A-C, E x6,000; D, F x10,000

Source: authors’ photo

Figure 4. Structural changes of chorionic villi in pregnant women with COVID-19
Note: A, B — Group I; C, D — Group II. Expression of smooth muscle actin (a-SMA). A, C x200; B, D x1,800

Source: authors’ photo

In the stroma of placentas from Group I, expression
of a-SMA in long telocyte-like processes was negative
or weak (Fig. 4, B). In contrast, in Group II, stromal
cells exhibited a-SMA expression in the cell nucleus
and proximal parts of the processes (Fig. 4, D). The
present study describes and analyses placental find-
ings in cases of maternal COVID-19 occurring at differ-
ent stages of gestation and resulting in the delivery of

live-born infants. No statistically significant differences
in the severity of COVID-19 were observed between the
main study groups. Likewise, no statistically significant
association was found between maternal COVID-19 se-
verity and neonatal condition at birth, as all newborns
demonstrated high Apgar scores, as previously report-
ed by F. Aeffner et al. [18]. As previously described
I. Bernard et al. [6], PCR-negative infants without signs
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of hypoxia were born to PCR-positive mothers whose
placentas showed placentitis and features of maternal
vascular malperfusion. The observed findings have
been linked to placental defence mechanisms that may
prevent vertical viral transmission by limiting the ex-
pression and co-expression of angiotensin-converting
enzyme 2 (ACE2) and transmembrane serine pro-
tease 2 (TMPRSS2) [19]. However, as previously noted
J. Li et al. [5] and S. Beyerstedt et al. [20], the effect of
SARS-CoV-2 on endothelial cells may result in endothe-
lial activation and necrotic cell death, including pyrop-
tosis. Pathomorphological changes were assessed in
the stem chorionic villi, which play a key role in regu-
lating blood flow and maintaining the mechanical sta-
bility of the villous tree, as well as in the intermediate
villi, from which terminal villi are formed. As indicated
S.Jaiman et al. [14], the latter give rise to vasculosyncy-
tial membranes that facilitate maternal-fetal exchange
of gases, nutrients, and metabolic products. In the
present study, both main groups demonstrated signs
of endothelial dysfunction, including microcirculatory
disturbances and cytoplasmic swelling of endothelial
cells (Fig. 3, A). Stromal edema resulted in narrowing
of the vascular lumina and was associated with a de-
crease in the proportion of blood vessels within the
villi to 29% (27-33), compared with 68% (65-70) in
the control group (Table 1; Fig. 1). In addition, vascu-
lar thrombosis led to obliteration of the vessel lumen
(Fig. 3, A), resulting in a decreased number of vessels
per villus in Group I, thereby potentially impairing fetal
perfusion [6].

With increasing duration of the post-COVID interval
(Group II), swelling of endothelial cell cytoplasm and
terminal villous stroma decreased (Table 1). Neverthe-
less, stromal edema persisted until delivery, contribut-
ing to increased thickness of the vasculosyncytial mem-
brane. In edematous villi of both study groups, blood
vessels were located closer to the centre of the termi-
nal villous cross-section (Fig. 1), whereas in the com-
parison group vessels were predominantly localised in
peripheral regions of terminal villi (Fig. 2). Increased
thickness of the vasculosyncytial membrane has been
reported to contribute to pathological endothelial ac-
tivation, impaired microcirculation, hypoxia, and fibro-
blast activation with subsequent stromal fibrosis [7]. In
Group II, a reduction in stromal edema and restoration
of endothelial functional activity were observed, as ev-
idenced by an increased number of microvilli and mi-
cropinocytic vesicles on the luminal surface of endothe-
lial cells (Fig. 3B). This was accompanied by the gradual
restoration of the functionally patent vascular lumen,
reflected by an increase in the proportion of blood ves-
sels within the terminal villi to 46% (44-47) (Fig. 3, B;
Fig. 1, D, F). In Group I, isolated destructively altered
cells with elongated processes consistent with telo-
cytes (TCs) were observed adjacent to vessels whose
lumina were obstructed by erythrocytes (Fig. 14, C, E).
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According to E. Erkan et al. [21] and B.D.A. Sanches et
al. [22], telocytes TCs are present in the stroma of cho-
rionic villi. In the non-innervated placenta, TCs are be-
lieved to function as mediators of intercellular commu-
nication, analogous to interstitial cells of Cajal, through
their long cytoplasmic processes known as telopodes.
TCs participate in signal transmission to placental my-
ofibroblasts, which are a source of nitric oxide involved
in the regulation of vascular smooth muscle tone. Fur-
thermore, TCs contribute to tissue regeneration, angi-
ogenesis, terminal chorionic villi formation, and pro-
tection against endothelial dysfunction [17]. As noted
by B.D.A. Sanches et al. [22], they establish functional
interactions with pericytes, endothelial cells, collagen
fibres, and blood vessels. Loss of these functions due to
TC injury, a reduction in their number, or their transfor-
mation into fibroblast-like cells, as reported in preec-
lampsia, may contribute to the development of placen-
tal dysfunction [23-24]. Thus, TCs play an essential role
in regulating the contractile activity of vascular smooth
muscle cells and promoting angiogenesis within termi-
nal villi, thereby influencing the subsequent pattern of
chorionic villous growth.

During the acute phase of the disease, telocytes ex-
hibited shortened and fragmented telopodes together
with cytoplasmic vacuolisation. These alterations may
result either from direct SARS-CoV-2-induced inju-
ry or from secondary damage associated with vascu-
lar thrombosis (Fig. 3A). Under reversible conditions,
telocytes may support regeneration of both endothe-
lium and stromal tissue. In contrast, it has been not-
ed M. Klein et al. [4] that irreversible telocyte injury
may impair their angiogenic function and role in ter-
minal villous formation, potentially contributing to
delayed chorionic villous maturation, manifested by
an increased proportion of stem villi. Similar placen-
tal alterations accompanied by changes in telocyte
morphology and quantity have also been described
in preeclampsia [21]. According to B.D.A. Sanches et
al. [22], telocytes may differentiate into myofibroblasts
and fibroblast-like cells, contributing to stromal fibro-
sis. Conversely, as previously reported by T.Q. Chen et
al. [25], stromal fibrosis may also result from a reduc-
tion in telocyte number, leading to diminished reg-
ulation of fibroblast activity. In the present study, the
stroma of Group II contained telocyte-like a-SMA-pos-
itive cells, suggesting a possible transition toward a
myofibroblast phenotype during stromal remodelling
in placentas from pregnancies complicated by COV-
ID-19. Transformation of telocytes into fibroblast-like
cells has previously been described under hypoxic
conditions by S.M. Turianytsia et al. [19] and S. Beyer-
stedt et al. [20], which is consistent with the increased
amount of collagen fibres observed in Group II (Fig. 1,
D, F). In Group ], narrowing of arteriolar lumina within
stem and intermediate villi was accompanied by prolif-
eration of vascular smooth muscle cells, as evidenced
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by increased a-SMA expression (Fig. 4, A). In Group 1],
vascular lumina were restored, vessel wall thickness
decreased, and a-SMA expression was reduced. These
findings suggest that destructive changes in telocytes,
whether primary (direct viral injury) or secondary (as-
sociated with vascular thrombosis and stromal edema),
may indirectly contribute to remodelling of the villous
chorion through impaired functional activity, resulting
in an increased proportion of stem and intermediate
villi and stromal fibrosis. Co Focal formation of small
terminal villi was interpreted as a possible compensa-
tory morphological response.

CONCLUSIONS
1. The obtained results indicated an association be-
tween the duration of the post-COVID interval and the
pattern of morphological changes in the placenta.

2. During the acute phase of COVID-19, placentas
were characterised by signs of endothelial injury in
97.7% (95% CI: 93.9-100) of cases and microcirculato-
ry disturbances in 100% (95% CI: 95.8-100). Stromal
edema was associated with a reduction in the propor-
tion of vascular lumen area to 29% (27-33) and an in-
crease in the proportion of stromal area to 71% (67-
73), compared with 32% (30-35) and 68% (65-70),
respectively, in the comparison group. With increasing
duration of the post-COVID interval (Group II), the vas-
cular lumen was restored, and the proportion of vascu-
lar lumen area increased to 46% (44-47).
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3. Group Il demonstrated signs of chorionic villous
remodelling, manifested by an increased proportion
of stem and intermediate villi, reaching 33% (23-47)
compared with 7% (7-9) in Group I (p<.001).

4. Ultrastructural alterations of telocytes were ob-
servedin 100% of casesin Grouplandin86.4% ofcasesin
Group II. The appearance of telocyte-like a-SMA-positive
cells within the villous stroma may indicate their involve-
ment in placental fibrosis and remodelling processes.

5. Future research should focus on elucidating the
role of placental telocytes in the formation of terminal
villi, remodelling of the chorionic villous tree, and the
mechanisms underlying placental insufficiency asso-
ciated with antenatal fetal death. In particular, further
studies are needed to clarify their involvement in pla-
cental vascular adaptation, maintenance of villous ar-
chitecture, and cellular interactions that may contrib-
ute to adverse pregnancy outcomes.
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PeMojie/ll0BaHHSI BOPDCUH XOpPioHa f0HOMIeHOi mi1aneHTu npu COVID-19
y BariTHOi: B3a€MO03B’A30K i3 TPUBAJIICTIO IOCTKOBIJHOTO MPOMDKKY

AHoTauis

AKTyabHICTB. Y I1alleHTapHii TkaHUHI MilteHHI0 SARS-CoV-2 € KJIITHHY, 1[0 XapaKTepU3YIThCS eKCIPeciero
aHrioTeH3uHIlepeTBOpIooyoro GepmenTty 2 (ACE2), 30kpeMa eH/i0TeMiabHI KIITHHY, CHHIUTIOTpodo61acT
I TEJIOLUTH. YpaXKeHHs IIUMX KJITHH COPUYMHSAE NIPONTO3, 3alaJieHHs Ta PO3BUTOK apTepiosockieposy. [Ipu
YIIKO/KEHH] TeJIOUUTIB BiiMi4YaeThCcsl BTpaTa MiXK/IITHUHHOI cMHTaJsi3ali, 1[0 06yMOBJI0€ NaTOMOPOIOTiUHi
3MIiHM IJIaL€HTH.

Merta. /lociiuTH peMo/ieII0BaHHSI BOPCUHYACTOTO XOpioHa NpU KOpoHaBipycHil xBopo6i COVID-19 y BariTHOI.
Marepiain ta Merogu. JociaimpkeHo 152 muameHTH Micas JOHOLIEHWX TOJIOTiB y KiHOK i3 COVID-19,
po3Mno/iseHi Ha rPyIy 3a TPUBAJICTIO OCTKOBiZHOTO iHTepBasy (Bif AlarHoctyBanHs COVID-19 no nosoris).
[1I B rpymi [ (n=86) 6yB 1-4, B Il rpymni (n=66) - 5-18 TKHIB. Ik KOHTPOJIBHY I'PyNy BUKOpUCTaHO 50 IJIALIEHT,
oTpuMaHUX nicasa ¢isiosoriunux nosoriB fo nmoyatky naHgemii COVID-19. 3acTocoByBasiM MiKpOCKOMiYHUY,
IMYHOTICTOXIMIYHUH, CTATUCTUYHUHN MeToAu AocaigxeHHs. COVID-19 y BariTHoI nigTBepA»KeHO NO3UTUBHUM
pe3ysbTaToM mnoJjiiMepasHoi JsaHiorosoi peakuii (I1JIP) Ha HasBHicTe PHK Bipycy SARS-CoV-2, npu npomy
HOBOoHapokeHi 6ysiu [1JIP-HeraTuBHI 3 BUCOKMMH 6GasiaMM 3a HiKasio Anrap. Kinbkichi BifMiHHOCTI cTpoMu
Ta Cy/IMH BOPCHUH XOpioHa ¥ BiZICOTKOBHM BMiCT CTOBOYPOBHUX Ta HANIIBCTOBOYPOBHUX BOPCUH XOpiOHA BUSHAYEHO
3a fonomoroto cepsicy ONLINE JPG TOOLS.

Pesyabraru. [lnanenTa rpynu 1l BifgpisHssiacs 36iiblIeHHSAM BiICOTKY CTOBOYPOBUX Ta HaMiBCTOBOYPOBUX
BOpCHH xopioHa - 33 (23; 47) npotu 7 (7; 9); p<0,001 y rpymi L. [lopyiieHHs peooriYHMX BJIaCTUBOCTEN KPOBi
CroCTepirajucs B OCHOBHUX Ipylnax y BUIVIAAi cTasiB, TpoM603iB y 100 % rpynu I Ta 79 % rpymnu Il. Ha6psk
CTPOMH IIPU3BOJAUB [0 3MiHU CIiBBiJHOLIEHHA CYAUH Ta CTPOMU Yy BOPCUHI XOpiOHA Ta 3MEHLIEHHA BiZjCOTKY
cyauH - 29 (27-33). B rpyni Il mpocBiT cyaun BigHOBAIOBaBCS — 46 (44-47), 110 MOSICHIOBAJIOCS 3MEHILIEHHSIM
HabpsiKy cTpoMu. Hekpo3s eHjioTenito apTepios BusiBuBcs B 97,7 % cnoctepexxeHb rpynu [ ta 6,1 % rpymnu 1.
B rpyni | BusiB/sAMCA AeCcTPyKTUBHI 3MiHM TesonuTiB. B rpyni Il BusBasvca TesonuTonoAi6Hi KJIITUHY 3
eKkcrpeciero a-SMA, 1110 He BUKJIIOYAE Mepexiz 1o dpeHoTUny MiopibpobsiacTiB nij yac peMo/eIoBaHHS CTPOMHU
npu COVID-19 y BariTHoi, a ¢i6po3yBaHHsA BOPCUH cTpoMU — Jio ¢pi6pobsiactiB. KomneHcaTopHi MexaHi3MU B
BUIJISI/I BOTHUIEBOro GOPMYBaHHs JIpiGHUX TepMiHaJIbHUX BOPCHH CIIOCTepiraaucs y BUNaJiKax Hapo/pKeHHs
HEMOBJIST 3 BUCOKMMHU 6ajslaMH 3a IIKaI010 Anrap.

KirouoBi c/ioBa: mianeHnTa; SARS-CoV-2; BariTHICTb; TEJIOIUTH; A-aKTHUH IVIaJKUX M's13iB (a-SMA).

Medical Science of Ukraine | Meguuna Hayka Ykpainu 22(3), 2026 157



