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A retrospective analysis of acts of forensic medical autopsies from the archive of St. Petersburg GBUS BSME and a histo-
logical study of thyroid gland tissue in 188 cases (95 women and 93 men) were carried out with statistical processing of
the obtained results for the purpose of studying and assessing the morphological changes in the main components of the
histohematological barrier of thyroid gland tissue in cases of the sudden cardiac death from alcoholic cardiomyopathy.
The decrease in the weight of the thyroid gland in the investigated cases and the revealed morphological signs, indicative
of a decrease in the memory function of the thyroid gland were found and can be caused by the prolonged toxic effect of
ethanol and its metabolites. Morphological changes in the endothelial lining of the vessels of the microcirculatory bed
are caused both by the direct cytotoxic action of ethanol and its metabolites and by the action of mediators, the release
of which occurs as a result of stimulation of the reactive cells, which leads to swelling, deformation and increased activity
of endothelial cell membranes with the expansion of intercellular spaces and the development of increased permeabil-
ity of the endothelial lining, which, in its turn, contributes to disruption of electrolyte transport and nutrients transport
with changes trophism thyroid gland tissue, which is a substrate for the appearance of dystrophic and necrobiotic pro-
cesses in main structural components of the histogematogenous barrier of the thyroid gland. The revealed morphological
changes in thyroid gland tissue in cases of death from alcoholic cardiomyopathy have a non-specific nature and should
be considered in conjunction with other visceral manifestations that are a reflection of alcohol intoxication during the
chronic alcoholism.
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MpoBeneHbl peTpOCNEeKTUBHbIN aHanU3 akToB CyaebHO-MeaULMHCKUX BCKPbITUIA M3 apxmuBa CM6 FBY3 BCM3 u ructono-
rMyeckoe MCcieAOBaHME TKaHM WHUTOBUAHOM Xenesbl B konnyectse 188 cnyyaes (95 XeHWMH U 93 MyXUMHbI) CO CTATU-
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CTU4Yeckon 06paboTKOW NOMYUYEHHbIX Pe3ybTaTOB C LENbio U3YYEHUS U OLEHKM MOP(DONOrMYeCckUX U3MEHEHUM OCHOBHBbIX
KOMMOHEHTOB FMCTOreMaTuyeckoro 6apbepa TKaHU LWMTOBUAHOM Xenesbl B CAy4yasx BHE3aMNHOW CepaeyvyHoir cMepTu oT
ankoronbHOM Kapanomuonatum. O6HapyKeHHOe B UCCAELYEMbIX CYYasX YMeHbLUEHWe Beca WUTOBUAHOM Xenesbl, a Tak-
Xe BbIiBIeHHble MOpPdONOrnyeckne nNpusHaku, CBUAETENbCTBYIOWME O CHUXKEHUU HAKOMUTENbHOM QYHKLUUK WUTOBUAHOWM
Xenesbl, MOryT BbITb 00YCN0BNEHbI A4AUTENbHBIM TOKCMYECKUM BO3AENCTBMEM 3TaHONA U ero MeTabonutos. Mopdonoru-
YeCKMe U3MEHEeHUS SHAOTENNANIbHOM BbICTUIKM COCYA0B MUKPOLMPKYNATOPHOTO pycna 06yCcn0oBAEHbl KaK MPSAMbIM LUTO-
TOKCMYECKUM LEeNCTBMEM 3TAaHOMA U ero MeTabonunToB, Tak U BO3AENCTBMEM MEAMATOPOB, BbIOPOC KOTOPbLIX MPOUCXOAUT
BCNIELCTBME Pa3ApaXKeHUs peaKTUBHbIX KJIETOK, YTO Bae4yeT 3a coboi HabyxaHue, nedopmMaumio M NOBbILLEHME AKTUB-
HOCTM KNETOYHbIX MEMOpaH 3HAOTENUS C PACLUIMPEHMEM MEXKIETOYHbIX NMPOCTPAHCTB U PA3BMTMEM MOBbLILEHHOM MNpO-
HULLAEMOCTU SHAOTENNANbHON BbICTUNKK. BCce 3TO B CBOI oyepelib CMOCOOCTBYET HAapYLUEHUI0 TPAHCMOPTA 31eKTPOIUTOB
M NUTaTEeNbHbIX BELECTB C U3MEHEHUAMU TPOPUKM TKAHWU LMTOBULHOM Xenesbl, KOTopas aBnseTcs cybcTpaTtom Ans BO3-
HUKHOBEHUS AUCTPOPUYECKUX U HEKPOBMOTUUECKMX NPOLLECCOB B OCHOBHbIX CTPYKTYPHbIX KOMMOHEHTaxX rMcToreMatuye-
ckoro 6apbepa WMTOBUAHOM xenesbl. Mopdonornieckme MU3MeHeHUs TKaHU WUTOBUAHOM Xenesbl B Cy4asx CMepTu OT
ANKOTOJIbHOM KapAMOMMONATUM HOCAT HecneunudUUHbIM XxapakTep, U UX cnefyeT paccMaTpuBaTbh B COBOKYMHOCTU C ApY-
MMM BUCLEPAZIbHbIMKU NPOABIEHNUAMMU, KOTOPbIE BbICTYMAKT OTPAXKXEHUEM aNKoronbHoOM MHTOKCUKaLUNKU NMPpU XPOHNYECKOM

ankoronusme.

KnioueBble cnoBa: ankoronbHas KapanMoMmonaTtua; rMcToremMaTmyeckmi 6apbep LWMTOBUAHOM Xenesbl.

The histochemical barrier (HCB) is a complex sys-
tem of cellular and tissue structures that, by regulating
metabolic processes between tissues and blood, ensures
preservation of the composition and properties of inter-
tissue liquid. In this manner, the HCB maintains the bal-
ance of the biological system in physiological processes
and in cases of damage to tissue and organs due to exo-
genic or endogenic factors [8—10].

The impact of pathological factors can long remain
unnoticed due to the presence in the organs of protec-
tive, compensatory, and adaptive mechanisms. The
HCB has a direct and main role in the development
of these mechanisms [1, 3, 4]. Undoubtedly, a strik-
ing example of the gradual development of pathologi-
cal processes in vital organs can be the development of
chronic alcohol intoxication due to constant intake of
ethanol. The metabolites of ethanol gradually suppress
the processes of energy metabolism, activating not only
the lysosomal apparatus but also complex multicom-
ponent processes of lipid oxidation. This leads directly
to the development of dystrophic as well as destructive
changes in the main components of the HCB of internal
organs [7]. Undoubtedly, severe dystrophic and nec-
robiotic changes in the basic structural components of
HCB entail the development of functional decompensa-
tion of vital organs.

During diagnoses, morphological identification of
visceral manifestations of chronic alcohol intoxication
is particularly difficult and is one of the most difficult
tasks in practice for forensic experts [2, 5, 6]. However,
despite the abundance of a significant amount of mor-
phological data on toxic damage to internal organs due
to ethanol and its metabolites, the structural changes in
the main HCB components of thyroid tissue in chronic
alcohol intoxication remain relevant and understudied.
This, in turn, makes it difficult to establish diagnostic

criteria and the algorithm for microscopic examination
of this organ.

We evaluated the morphological changes in the main
structural components of the histo-hematopoietic thy-
roid tissue barrier in cases of sudden cardiac death due
to alcoholic cardiomyopathy.

MATERIALS AND METHODS

We collected data from 188 medicolegal autopsies
(95 women [average age 45+ 2 years] and 93 men
[average age, 42 +2 years]) and evaluated paraffin
blocks of autopsy material retrieved from the St. Pe-
tersburg Budgetary Public Health Facility Office of the
Chief Medical Examiner (SPb OCME) between 2013
and 2017. According to forensic research data of the
SPb OCME in all cases investigated, the immediate
cause of death was acute heart failure due to alcoholic
cardiomyopathy.

To conduct the histological study, paraffin sections
5 um thick were cut and mounted on prepared glass
slides. The histological preparations were stained
with hematoxylin and eosin, picro-fuchsin according
to the Van Gieson method, and Weigert’s staining of
the elastic fibers. Histological material was studied
by light microscopy at 20-fold magnification (DP-2
BSWOLIMPUS, Tokyo, Japan). The obtained values
of vascular-stromal and parenchymatous components
were analyzed statistically using a package of applied
statistical programs (SPSS Statistics 20; SPSS, Inc.,
Chicago, IL, USA). In statistical analysis, the values
of the obtained data were presented as a mean sample
and half-width of the confidence interval (M + m).
The differences in the values of independent samples
were analyzed with the Mann—Whitney U test. Differ-
ences were considered reliable at a significance level
of P<0.01.
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RESULTS

The macroscopic description analysis recorded
during forensic examination at autopsy demonstrated
homogeneous macroscopic changes in the thyroid tis-
sue in all cases, regardless of the age and sex of the
deceased. Only in individual cases studied, namely,
in female subjects, was there a nodular colloid goiter,
which was represented by a palpable abnormality of
up to 1.5 cm in diameter, of soft-elastic consistency,
and that did not differ in color from that of the sur-
rounding thyroid gland. Of the 188 autopsies, the size
of the thyroid gland corresponded to the age norms in
70%, and the thyroid lobes were somewhat reduced
in size in 30%. The thyroid tissue studied was of soft-
elastic consistency with a shiny and smooth capsule,
which in some places was somewhat thickened. In the
sections, the distinctly plethoric tissue of the thyroid
gland was of a fine-grained structure, sometimes lobed
with areas of proliferation of connective tissue in the
form of thin whitish interlayers.

During histological examination, the tissue struc-
ture of the thyroid gland was preserved in all samples.
The distinctly plethoric and moderately edematous
connective tissue capsule of the thyroid gland in the
individual fields of vision was uniformly thickened by
the proliferation of connective tissue without signs of
inflammation. The thyroid tissue had a mainly normal
follicular structure in 86% of the cases and a mixed
structure in 14%. The thyroid tissue samples showed
areas of micro- and macrofollicular structures with
a dense, uniformly stained colloid. However, in 8%
of the cases studied, the colloid was stained a light
pink color and showed vacuoles. In all fields of vi-
sion, the follicular epithelium was of cubic with a
uniformly colored cytoplasm; only in some areas was
it somewhat flattened, and the cytoplasm was fine-
grained and unevenly colored. A weakly expressed,
locally moderate focal proliferation of extra- and in-
trafollicular epithelium with signs of formation of a
mixed structure colloidal nodule in separate fields
of vision was determined. The uniformly edematous
stroma showed markedly sanguine veins, the lumens
of which were enlarged significantly with pronounced
flattening of the endothelium. In 48% of the cases with
pronounced venous congestion, uneven arterial con-
gestion was observed with some narrowing of their
lumens. Endotheliocytes of arteries sharply bulged
into the lumens of the vessels and were located in a
stockade pattern. The nuclei of smooth muscle cells
were shortened and the inner elastic membrane was
convoluted. The lumens of the vessels of the microcir-
culatory bed showed the presence of erythrocyte stasis
with the sludge phenomenon. Swollen and deformed
endothelial cells of capillaries with a nonuniformly eo-

sinophilic cytoplasm were located at a relatively equal
distance from each other with mild, locally expressed
perivascular edema. In 15% of the cases, individual
small clusters of hemosiderophages were noted in the
edematous stroma. When the test samples of thyroid
tissue were stained according to the Weigert method,
the course of the elastic fibers in the walls of the ves-
sels was not changed. In all sections of thyroid tissue
studied, the uniformly edematous stroma showed a
mildly expressed, locally moderate diffuse prolifera-
tion of connective tissue with an increased number of
fibroblasts and single small focal clusters of hemosid-
erophages.

The obtained correlation analysis of morphological
changes in the structural components of thyroid tissue
in the studied groups of men and women did not show
a statistically significant difference (P > 0.01). The ab-
sence of significant differences enabled the assumption
that the ratios of morphological changes in thyroid tis-
sue in cases of death from alcoholic cardiomyopathy in
the study groups were not correlated directly with age
and sex.

Undoubtedly, macroscopic and microscopic chang-
es in the thyroid tissue are nonspecific in nature and
cannot be considered as diagnostic criteria for chronic
alcohol intoxication. However, it should be noted that
the weight loss of the thyroid gland found in 30% of
the cases studied, as well as the revealed morphologi-
cal signs indicative of decreased storage function of the
thyroid gland may be due to the prolonged toxic effects
of ethanol and its metabolites. A single administration
of ethanol is known to increase dramatically the inclu-
sion of iodine in the mitochondria of internal organs.
With the development of chronic alcohol intoxication,
the inclusion of iodine into the mitochondria is inhib-
ited gradually. In turn, an increase in the production of
total triiodothyronine and the level of thyroxin with the
development of the clinical picture of hyperthyroidism
is observed, as a rule, at the initial stages of alcoholism,
whereas the long-term toxic effects of ethanol and its
metabolites lead to decreased plasma triiodothyronine
and thyroxine levels with the development of hypo-
thyroidism. Morphological changes in the endothelial
lining of the microcirculatory bed vessels found during
the study are caused by the direct cytotoxic action of
ethanol and its metabolites and by the action of media-
tors released as a result of the reactive cells’ irritation,
which leads to swelling, deformity, and increased activ-
ity of endothelial cell membranes with the expansion of
intercellular spaces. In turn, development of increased
permeability of the endothelial lining contributes to dis-
ruption of transport of electrolytes and nutrients with
changes in the trophism of thyroid tissue, which serves
as a substrate for the onset of dystrophic and necrobi-
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otic processes in the main structural components of the
HCB of the thyroid gland.

The presence of hemosiderophages in the uniformly
edematous and scleroid stroma is associated with old
hemorrhages due to increased vascular permeability
caused by the cytotoxic effects of ethanol and its metab-
olites. In turn, pronounced venous congestion, as well
as the presence of erythrocyte stasis with the sludge
phenomenon should be considered a result of hemody-
namic disorders that developed most likely due to a vio-
lation of myocardial contractility caused by alcoholic
cardiomyopathy.

We demonstrated that the morphological changes
in thyroid tissue in cases of death due to alcoholic car-
diomyopathy are nonspecific in nature. Undoubtedly,
histological changes in the thyroid gland in such cases
should be considered in conjunction with other visceral
manifestations that serve as a reflection of alcohol in-
toxication in chronic alcoholism.
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