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Abstract A total of 54 cases of antenatal fetal death referred for forensic medical examination between 2021 and 2024
were analyzed. The study was conducted at the Republican Scientific and Practical Center of Forensic Medical Expertise.
The study included cases of intrauterine fetal death occurring before the onset of labor, as confirmed by clinical data, obstetric
documentation, and morphological findings. The gestational age of the fetuses ranged from 22 to 40 weeks. Histological
sections were stained with hematoxylin and eosin. Morphological assessment focused on signs of hypoxia, ischemia,
circulatory disturbances, inflammatory changes, and dystrophic processes. The results demonstrated that, in the majority of
antenatal fetal death cases, a complex of pathological changes in the placenta and fetal organs was identified, reflecting

chronic intrauterine distress.
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1. Introduction

Antenatal fetal death remains one of the leading public
health and obstetric challenges worldwide, despite significant
advances in prenatal diagnostics and perinatal care. According
to national fetal mortality reports, the rate of intrauterine
fetal death remains substantial and demonstrates only a slow
decline in many developed countries, emphasizing the need
for further investigation into the causes and mechanisms of
fetal demise [1,2]. In forensic medical practice, postmortem
examination of the fetus, and particularly morphological
investigation of the placenta combined with fetal autopsy,
plays a crucial role in establishing the cause of antenatal fetal
death. Numerous studies indicate that without systematic
postmortem examination, a significant proportion of cases
remain unexplained, hindering the development of preventive
strategies and objective legal assessment of fetal death
[3,4,5]. Classification systems for perinatal mortality causes,
such as CODAC, RECoDe, and others, demonstrate considerable
variability depending on the selected criteria and hierarchical
structure of contributing factors. This variability complicates
data comparability and necessitates strict methodological
standardization by forensic medical experts when documenting
the thanatogenesis of antenatal fetal death [6,7,8]. Consequently,
the development and implementation of standardized forensic
diagnostic algorithms and reporting systems for antenatal
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fetal death remain a pressing issue. Pathomorphological
studies indicate the leading role of placental pathology-
including chronic placental insufficiency, vascular disorders,
and placental infarctions-as well as intrauterine infection
and fetal growth restriction, as key pathogenetic factors
of antenatal fetal death. However, even in large cohorts,
a substantial proportion of cases lack a clearly established
cause of death, highlighting the need for advanced morphological,
immunohistochemical, and molecular genetic investigations
within forensic medical practice [9,10,11,12,13,14,15,16,17].

Thus, the scientific and practical significance of this study
is determined by several factors: the need to improve
diagnostic accuracy in establishing the causes of antenatal
fetal death; standardization of forensic medical protocols,
including fetal autopsy, placental examination, and molecular
genetic methods; development of recommendations aimed
at preventing recurrent fetal losses and improving the quality
of perinatal care. The implementation of unified forensic
algorithms and standardized criteria for assessing the
thanatogenesis of antenatal fetal death will enhance
clinicopathological verification of causes of death, improve
statistical reliability, strengthen preventive measures, and
reduce the proportion of unexplained cases in forensic
medical examinations.

The purpose: The aim of the present study was to
investigate the role of morphological changes in the fetus
and placenta in the forensic medical diagnosis of antenatal
death, based on the analysis of 54 cases of antenatal fetal
demise.
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2. Materials and Methods

He study material comprised 54 cases of antenatal fetal
death referred for forensic medical examination during the
period 2021-2024. The study was conducted at a specialized
forensic medical institution. The inclusion criteria were
cases of intrauterine fetal death occurring before the onset of
labor, as confirmed by clinical data, obstetric records, and
the results of morphological examination. The gestational
age of the fetuses ranged from 22 to 40 weeks.

Histological sections were stained with hematoxylin and
eosin. Morphological evaluation focused on signs of hypoxia,
ischemia, inflammatory changes, circulatory disturbances,
and dystrophic processes. Statistical analysis was performed
using descriptive analytical methods.

3. Results and Discussion

Morphological examination demonstrated that, in the
majority of cases of antenatal fetal death, a complex of
pathological changes in the placenta and fetal organs was
identified, reflecting chronic intrauterine hypoxia and distress.
In all cases, a complete forensic medical examination was
performed, including external and internal examination of
the fetus, macroscopic assessment of the placenta, umbilical
cord, and fetal membranes, as well as histological examination
of fetal tissues, including the lungs, heart, liver, kidneys, and
brain. Histological evaluation of the placenta included
detailed assessment of the villous tree, intervillous space,
and placental vessels.

Table 1. Distribution of morphological findings in cases of antenatal fetal
death (n = 54)

Morphological finding n %
Placenta

Signs of chronic placental insufficiency 41 75.9
Placental infarctions (various stages) 28 51.9
Fibrinoid necrosis of chorionic villi 31 57.4
Sclerosis / obliteration of villous vessels 26 48.1
Maternal—placental vascular disorders 19 35.2
iy 2 | =2
Fetal organs

Signs of chronic intrauterine hypoxia (combined) 46 85.2
Lungs: atelectasis, interstitial edema 39 72.2
Heart: cardiomyocyte dystrophic changes 34 63.0
Liver: venous congestion, hepatocyte dystrophy 37 68.5
Kidneys: tubular epithelial dystrophy 29 53.7
Brain: perivascular edema, ischemic changes 33 61.1

The morphological study revealed that in most cases of
antenatal fetal death, pathological changes in both the placenta
and fetal organs were consistent with chronic intrauterine
compromise. In 41 cases (75.9%), signs of chronic placental

insufficiency of varying severity were identified. These
changes included placental infarctions of different ages,
fibrinoid necrosis of chorionic villi, sclerosis and obliteration
of villous vessels, and marked fibrin deposition in the intervillous
space. In 19 cases (35.2%), features of maternal-placental
vascular disorders were observed, including thrombosis
of spiral arteries and evidence of impaired transformation
of uterine vessels. Inflammatory placental changes, such
as chorioamnionitis and villitis, were identified in 12 cases
(22.2%), predominantly in cases of preterm fetal death
(Table 1).

Based on the comprehensive analysis of morphological
findings, it was established that the leading mechanism
of antenatal fetal death in 38 cases (70.4%) was chronic
intrauterine hypoxia caused by placental insufficiency. In
10 cases (18.5%), thanatogenesis was associated with
infectious and inflammatory lesions of the placenta and fetal
membranes. In 6 cases (11.1%), fetal death was related to
acute disturbances of uteroplacental circulation. The examined
histological specimen demonstrates fragments of chorionic
villi of the placenta and a large umbilical cord vessel (Fig. 1).
The vessel wall is markedly thickened due to pronounced
hyperplasia and fibrotic transformation of the intima and
media. The following features are observed: disorganization
of smooth muscle fibers, pronounced perivascular fibrosis,
flattened endothelium with focal desquamation, severe
narrowing and deformation of the vascular lumen, with areas
of near-complete obliteration, intraluminal eosinophilic
material consistent with an organizing thrombus. The
morphological features of the placenta and umbilical cord
are characterized by severe chronic angiopathy of umbilical
cord vessels with marked luminal narrowing and thrombosis,
sclerosis and ischemia of chorionic villi, indicating long-standing
impairment of fetoplacental circulation and corresponding to
antenatal fetal death of hypoxic origin.

Figure 1. The vascular lumen was sharply narrowed and partially obliterated.
In the umbilical arteries, hypertrophy and vacuolization of smooth muscle
cells of the media, vascular spasm, focal fibrosis. Stained with hematoxylin
and eosin. Magnification 10>20

The umbilical cord measured 6 cm in length and 1.2 cmin
thickness, with a grayish-whitish color. Its surface was dull,
with focal edema; the consistency was dense, and the degree
of coiling was moderately pronounced. The umbilical cord
contained three vessels, including two arteries and one vein.
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On cross-section, the Wharton’s jelly appeared turbid, with
signs of edema and focal induration. The vascular lumina
were uneven, with areas of marked narrowing or obliteration,
as well as regions of ischemic pallor and fibrotic changes.

\

Figure 2. The examined histological specimen demonstrates fragments of
chorionic villi of the placenta and a large umbilical cord vessel. Stained
with hematoxylin and eosin. Magnification 10>20
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Figure 3. Demonstrates fragments of placental tissue with chorionic villi
and areas of markedly fibrotic structures, corresponding to pathologically
altered stem villi and vessels of fetal origin. Stained with hematoxylin and
eosin. Magnification 10>20
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Figure 4. The villi are predominantly severely deformed and irregular in shape,
with pronounced stromal sclerosis and hyalinosis. Stained with hematoxylin
and eosin. Magnification 10>20

Microscopic examination revealed that the umbilical
vein showed pronounced intimal thickening, folding of the
endothelium, disorganization and fragmentation of elastic
and collagen fibers, and focal endothelial desquamation.
The vascular lumen was sharply narrowed and partially
obliterated. In the umbilical arteries, hypertrophy and
vacuolization of smooth muscle cells of the media, vascular
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spasm, focal fibrosis, and intimal thickening were observed.
In cases of prolonged antenatal fetal death, a mild lympho-
macrophage infiltrate of reactive nature was noted (Fig. 2).

The identified changes are consistent with chronic
fetoplacental insufficiency and chronic intrauterine hypoxia
of the fetus, leading to antenatal fetal death. The morphological
pattern is characteristic of a long-standing antenatal lethal
process, rather than acute intranatal asphyxia. Morphological
alterations of the umbilical cord- including thickening
of vascular walls, narrowing and obliteration of the lumina,
thrombosis, and marked edema and degeneration of Wharton’s
jelly-indicate chronic impairment of fetal circulation and
correspond to antenatal fetal death of hypoxic origin.

Figure 3 demonstrates fragments of placental tissue with
chorionic villi and areas of markedly fibrotic structures,
corresponding to pathologically altered stem villi and vessels
of fetal origin. The villi are predominantly severely deformed
and irregular in shape, with pronounced stromal sclerosis
and hyalinosis, characterized by the predominance of dense
eosinophilic material.

4. Conclusions

The obtained results confirm the key role of
morphological examination of the placenta and fetus in the
forensic diagnosis of antenatal death. The placenta is the
primary pathogenetic link, reflecting the duration and nature
of fetal distress. Identified changes in the villous tree and
placental vessels allow not only to establish the cause of
death but also to estimate the time of death. Morphological
changes in fetal organs, primarily signs of chronic hypoxia,
complement the data from the placenta examination and
provide a comprehensive picture of thanatogenesis. In forensic
medicine, the differentiation of antenatal and intranatal
deaths is of particular importance, which is only possible with
a comprehensive morphological assessment. In the future,
it is advisable to expand the morphological algorithm by
using immunohistochemical markers of hypoxia, apoptosis,
and inflammation, which will improve the accuracy of expert
opinions.
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