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A prospective microscopic and statistical analysis of full-term placental tissue samples and macroscopic parameters
obtained from 20 healthy women with uncomplicated singleton pregnancies (10 male placentas and 10 female placentas) was
performed. Conventional tissue treatment, hematoxylin and eosin staining, and standard descriptive statistical estimates were used
to assess placental size, thickness, weight, overall villous architecture, microvessel structure, and stromal cell distribution.
Descriptive statistics demonstrated baseline physical variations: mean placental dimensions were 21.2+1.3 cm for male placentas
and 20.0+1.5 cm for female placentas; thickness averaged 2.50+0.47 cm in males versus 2.524+0.27 cm in females; and mean
weight was 499.9+45.0 g for male cohorts compared to 474.6+31.0 g for female cohorts. Histological evaluations showed mature
villous architecture in both groups. Normal term placentas from this cohort display subtle morphometric and microvascular
variations associated with fetal sex, specifically regarding weight tendencies and capillary caliber.
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MOP®OMETPHUYHI TA I'ICTOJOI'TYHI BIZAMIHHOCTI JOHOHIEHUX IVIAIIEHT
JIIOAUHMU 3AJEKHO BIJ CTATI AMTUHHU

Byso mpoBeneHo MPOCHIEKTHBHHUI MiKPOCKOIMIYHMN Ta CTATHCTMYHMN aHaji3 JOHOIICHHMX 3pa3KiB IUIALCHTAPHOI TKAHWHU Ta
MAaKpPOCKOIIYHHX MApaMeTpiB, OTpUMaHKX BiJt 20 3M0POBUX JKIHOK 3 HEYCKJITHCHO OTHOILTITHOO BariTHICTEO (10 YonoBiumx i 10 KiHOUMX
waneHT). Jst OmiHKH po3MipiB IUIANICHTH, TOBIMHM, Bard, 3arajlbHOI apXiTeKTypHd BOPCHHOK, CTPYKTYpPH MIKPOCYAMH Ta PO3IMONLTY
CTPOMAIBHHX KJIITHH OYyJI0 BUKOPUCTAHO 3BUYAiiHy OOpOOKY TKaHWH, (papOyBaHHS TeMATOKCIJIIHOM Ta €O3MHOM, a TAKOK CTaHIApTHI
OIHCOBI CTATUCTIYHI OniHKH. OIICOBA CTATUCTHKA BHSBIUIA BUX1THI (DI3MUHI BIIMIHHOCTI: CepeHi po3MipH IUTaneHTH craHoBmwm 21,2+1,3
cM st 4onoBiuKX rwiateHt i 20,0+1,5 cM st )KIHOYMX; TOBILMHA IUTALIGHTH CTAaHOBIIA B cepenHboMy 2,50+0,47 cM y HOJIOBIKIB PoTH
2,5240,27 cM y XiHOK; a cepenus Bara craHoBmia 499,9+45,0 ry rpyri 9oNnoBiKiB MOpiBHSHO 3 474,6+31,0 r y rpymi sxiHok. [icTonorivni
JOCTIDKCHHST BUSIBIJIA 3pUTy CTPYKTYPY BOPCHHOK B 000X rpymax. JIOHOIIeHI IUIaneHTH 3 Ii€l Tpymd AEeMOHCTPYIOTh HE3HAuHi
Mop(hOMeTpUYHI Ta MIKPOCYIMHHI BiZIMiHHOCTI, [IOB’513aHi 31 CTaTTIO IUI0/1a, 30KpeMa 1010 Bark Ta Kaliopy Kariiipis.

KutrouoBi cjioBa: mianeHTa, TicToONIOris, Me3eHXIMaIbHI CTPOMaJIbHI KIITHHH, MIKPOCYIHHHA MEPEXa, CTaTh IJIOAA.

The human placenta is a specialized transient
organ responsible for maternal-fetal metabolic
exchange, gas transport, immune modulation, and
hormone production [1, 14]. Throughout normal
gestation, macroscopic physical parameters and
microstructural angioarchitecture are influenced by
multiple intrinsic and extrinsic variables [9]. Recent
investigations indicate that fetal sex can shape
placental development, morphometry, and adaptive
mechanisms  [2].  Consequently, comparative
evaluations of male and female placental tissues
contribute to our understanding of sex-dependent
physiological variations during gestation [4].

Nevertheless, detailed structural and
quantitative comparisons of normal term placentas
derived strictly from uncomplicated pregnancies
remain  essential for  establishing baseline
morphological parameters [6]. The primary objective
of this descriptive study is to compare macroscopic
metrics—including dimensions, thickness, and
weight—along with general histological features of
villous, stromal, and vascular components between
male and female placental cohorts [5]. In this study,
all fundamental concepts and terms, including
syncytiotrophoblast, cytotrophoblast, chorionic villi,
and stromal elements, are standardized in accordance
with modern morphological nomenclature. The issues
of sex-related differences in placental morphogenesis
are attracting increasing attention from researchers in
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the field of perinatal pathology [13]. Analysis of
literature sources indicates the necessity of detailed
passportization of macro- and micrometric parameters
of placentas during physiological gestation [8§].
Understanding these baseline processes allows for the
subsequent differentiation of pathological changes in
obstetric complications [10, 7].

The purpose of the study was a comparative
evaluation of macroscopic metric parameters and
microscopic features of the stromal-vascular
apparatus of normal term placentas from
uncomplicated pregnancies according to fetal sex.

Materials and methods. In a prospective study,
term placental specimens and physical measurements
obtained from 20 healthy women with uncomplicated
singleton pregnancies (10 male and 10 female
neonates), delivered in the Department of Obstetrics
and Gynecology at the Educational Surgical Clinic of
Azerbaijan Medical University between 2025 and
2026, were examined. The study was conducted in
compliance with the ethical principles of the World
Medical Association Declaration of Helsinki, and all
patients signed informed consent for the use of
biological material for research purposes. Patient
selection was carried out according to strict inclusion
criteria: maternal age from 20 to 35 years,
physiological course of pregnancy, absence of severe
somatic pathology, gestational diabetes mellitus,
preeclampsia, and intrauterine infection.
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Placental tissue samples were fixed in 10%
neutral buffered formalin (Sigma-Aldrich, USA),
processed routinely in a closed-system tissue
processor, and embedded in paraffin. Sections of 4-5
um thickness were stained with hematoxylin and
eosin (H&E) according to standard procedures.
Microscopic analysis was performed using an
Olympus CX43 light microscope (Japan) equipped
with a digital camera to evaluate overall tissue
architecture and vascular patterns, as documented
across the histological preparations.

Statistical processing of the results was carried
out using the SPSS software package (version 26.0,
IBM, USA). Quantitative parameters were tested for
normal distribution. Mean values are presented as M+m,
where M is the arithmetic mean and m is the standard
error of the mean. Parametric criteria were used to assess
differences, and confidence intervals (95% CI) were
calculated at a significance level of p > 0.05

Results of the study. Quantitative analysis
revealed specific metric variations between the male
and female groups within this cohort of 20 placentas.

Placental Dimensions. The male cohort (n = 10)
exhibited a mean dimension of 21.2+1.3 cm (range:
19-23 cm; 95% CI: 20.3-22.1), whereas the female
cohort (n = 10) showed a mean dimension of 20.0%1.5
cm (range: 18-22 cm; 95% CI: 18.9-21.1). The total
cohort average for placental dimensions was 20.6+1.5
cm (95% CI: 19.9-21.3) (Table 1).

Placental Thickness. Thickness measurements
remained consistent across both groups. Male
placentas averaged 2.50+0.47 cm in thickness (range:
2.1-3.2 cm; 95% CI: 2.17-2.83), while female
placentas averaged 2.52+0.27 cm (range: 2.1-2.9 cm;
95% CI: 2.33-2.71). The overall mean thickness for
the entire group was 2.51+0.37 cm (95% CI: 2.34—
2.68) (Table 1).

Table 1
Normal placental dimensions and thickness
Parameter Group N Mean SE CI (Lower) CI (Upper) Min Max
Dimensions (cm) Male 10 21.2 0.4 20.3 22.1 19 23
Female 10 20.0 0.5 18.9 21.1 18 22
Total 20 20.6 0.3 19.9 21.3 18 23
Thickness (cm) Male 10 2.50 0.15 2.17 2.83 2.1 3.2
Female 10 2.52 0.08 2.33 2.71 2.1 2.9
Total 20 2.51 0.08 2.34 2.68 2.1 3.2

Note: N — sample size; SE — standard error; CI — confidence interval for the mean.

Placental Weight. Observations indicated a
slightly higher mean weight in male placentas
compared to female cohorts. The mean weight for the
male group was 499.9+45.0 g (range: 450-578 g;

95% CI: 467.7-532.1), compared to 474.6+31.0 g for
the female group (range: 430-505 g; 95% CI: 452.4—
496.8). The mean weight across the total cohort was
487.3+39.8 g (95% CI: 468.6-505.9) (Table 2).

Table 2
Normal placental weight
Parameter Group N Mean SE CI (Lower) CI (Upper) Min Max
Weight (g) Male 10 499.9 14.2 467.7 532.1 450 578
Female 10 474.6 9.8 452.4 496.8 430 505
Total 20 487.3 8.9 468.6 505.9 430 578

Note: N — sample size; SE — standard error; CI — confidence interval for the mean.
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F1g 1. (Male, H&E, 100x & 400x): Broad, rounded terminal villi with sinusoids
(A); continuous syncytiotrophoblast layer (B, C, 100x); discrete cytotrophoblast cells

(C, 100x); non-edematous myxoid stroma (A, D, 400x).
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Histological examinations of
male placental specimens (n = 10)
demonstrated a mature villous
branching architecture. As
illustrated in Fig. 1A, terminal villi
presented as broad, rounded
profiles  containing  capillary
sinusoids. The outer surface was
lined by a continuous
syncytiotrophoblast layer with
basal nuclear clustering (Fig. 1B),
while underlying cytotrophoblast
cells appeared as  discrete
monolayered elements (Fig. 1C).
The villous stroma consisted of a
myxoid  extracellular  matrix
without notable edema (Fig. 1D).

Fetal capillaries featured
open lumina positioned in close
apposition to the syncytial
membranes. Furthermore,
perivascular and stromal zones
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frequently contained cells exhibiting an immature
morphology, high nuclear-to-cytoplasmic ratios, and
euchromatic nuclei (marked by red arrows in Fig. 2),
alongside vascular profiles indicative of active micro-

vascular organization (marked by black arrows in Fig. 2).
Female placentas exhibited an overall macro- and
microarchitecture comparable to male specimens,
displaying normal macroscopic villous morphology
(Fig. 3A), trophoblast layer continuity, and optimal
stromal cellularity. Decidual components and vascular
i = A\ beds displayed typical histological traits (Fig. 3B).
PR s Rl S, & W W0 Morphological observation indicated that terminal villi
H&E, 400x): Syncytial nuclear clustering, in female specimens contained fine-caliber capillary

cytotrophoblast cells, and open capillaries. Perivascular stromal loops that appeared narrower yet evenly distributed
progenitor cells are marked by red arrows, and microvascular . . -

across the villous tissue (Fig. 3C and 3D).
structures by black arrows.
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High-power examination of
terminal villi confirmed intact
syncytiotrophoblast layers,
optimal stromal cellularity, and
uncommitted stromal cells with
prominent euchromatin and high
nuclear-to-cytoplasmic ratios (Fig.
4). Stromal collagen distribution,
fibroblast density, and Hofbauer
cell presence remained consistent
with male specimens.

Discussion. The obtained
data confirm the presence of
certain sex-dependent features of
placental ~ morphometry  and
microstructure  during physio-
logical pregnancy. In particular,
the registered tendency towards an
increase in mass and linear
dimensions of male placentas is
consistent with the results of
previously conducted studies [3,
12]. As clearly demonstrated by our

‘D

Fig. 3. (Female, H&E, 100x): Macroscopic villous architecture matching male
controls (A); normal decidual cells and vasculature (B); fine-caliber terminal capillary . . .
networks (C & D). microphotographic  evaluations

(Figures 1-4), despite the overall conservation of
histological architecture, subtle structural adaptations
exist between sexes—specifically, the prevalence of
broader capillary sinusoids in male terminal villi
versus narrower, finely calibrated capillary networks
in female specimens. This structural divergence
points toward distinct sex-specific microcirculatory
adaptations and hemodynamic adjustments during
gestation, laying a solid morphological baseline for
future targeted molecular and immunohistochemical
" A investigations [11, 15].
Fig. 4. (Female, H&E, 400x): High-power view of terminal
villi showing intact syncytiotrophoblast layers, optimal stromal
cellularity, and uncommitted stromal cells.

Conclusion

Term placentas from uncomplicated pregnancies are characterized by a conservative baseline macro-
and microstructural organization regardless of fetal sex, which is confirmed by standardized histological
parameters.

183



ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 3 (97)

Quantitative macroscopic analysis revealed a moderate trend towards an increase in the mean values of
mass (499.9+45.0 g versus 474.6+£31.0 g) and dimensions in male placentas compared to female ones.

Microscopic observations, as visualized through our histological preparations (Figures 1-4), demonstrate
specific structural features of the terminal vascular bed: the predominance of wide sinusoids in the male cohort
and narrower, evenly distributed capillary loops in the female cohort.

Prospects for further research. Prospects for further research include an in-depth study of the expression of angiogenic
growth factors and immunohistochemical mapping of placental stromal elements taking into account the factor of fetal sex.
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