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FORENSIC-MEDICAL FEATURES OF THE HEART IN CASES OFACUTE
CORONARY INSUFFICIENCY WITH SUDDEN CARDIAC DEATH
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Summary. The article provides an assessment of changes in the endocardium of the atria and
ventricles of the heart in cases of sudden cardiac death due to acute coronary insufficiency. In cases of
sudden death due to acute coronary insufficiency, distinct focal pathological changes were observed in
the connective tissue of the endocardium of the left atrium and ventricle, manifested by loss of fibrillar
structures and fragmentation of its non-cellular elements. This corresponded to local contractile changes
in the cardiomyocytes, localised in the subendocardial space of the affected parts of the heart, leading to
local fragmentation and an increase in the thickness of the endocardial folds. In addition, the loss of their
characteristic waviness and the acquisition of linearity were observed. These changes are considered to
be manifestations of morpho-functional disorders of the endocardium of the specified heart segments.

The aim of the study was to determine the characteristics of endocardial changes in the atria
and ventricles in cases of sudden death due to acute ischaemic heart disease.

Materials and Methods. The study material included 12 hearts from young and middle-aged
individuals without cardiovascular disease (control group) and 12 hearts from working-age individuals
who died suddenly of acute ischaemic heart disease.

Conclusions: At the time of death from acute ischaemic heart disease, there were pronounced focal
pathological changes in cellular and non-cellular components in the connective tissue of the endocardium

of the left atrium and ventricle. These changes caused focal contractile changes in cardiomyocytes
localised in the subendocardial layer of the myocardium of the left ventricle. The identified changes
in the subendocardial layer of the myocardium caused focal thickening, fragmentation, and increased
thickness of the endocardial folds, their undulation, which can be considered as manifestations of
morpho-functional disorders of the endocardium.
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Introduction. The papillary-trabecular apparatus (PTA), consisting of papillary (ventricular)
muscles, muscular trabeculae and chordae tendineae, is a component of the heart responsible for its
contractile function [1]. The literature provides information on the weight indicators of the ventricles
and their papillary-trabecular apparatus under normal conditions, in relation to age, and in certain
pathological conditions [2-4], particularly in cases of sudden death in adolescents and young people
attributed to connective tissue dysplasia [6]. The endocardium, which covers the PTA, may not at first
sight attract much attention as an object of pathological changes in the heart. According to Miao Q.
[5], the subendocardial space is of more interest. However, the available information is contradictory
and not systematised [7, 9]. For example, in cases of heart failure, there are widespread changes in
the relief of the endocardium and the formation of structural arrangements of individual muscle fibres
above the level of its surface, which is due to widespread contractures of the muscle fibres of the
subendocardial layers of the myocardium. According to the author, in cases of sudden death due to
ischaemic heart disease, the pathomorphology of the endocardium is characterised by focal changes in
the relief of its surface, also caused by limited contractions of the muscle fibres of the subendocardial
layer of the myocardium.

The aim of the study was to determine the characteristics of endocardial changes in the atria
and ventricles in cases of sudden death due to acute ischaemic heart disease.
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Materials and Methods. The study material consisted of 12 hearts from young and middle-
aged individuals who had no history of cardiovascular disease and who had died of mechanical trauma
(control group). The characteristics of pathomorphological changes in the endocardium of the atria
and ventricles were studied in 12 hearts from individuals of working age who died suddenly of acute
ischaemic heart disease (AIHD). Macroscopic examination of the endocardial surface relief was
performed on heart specimens after dissection and on serial histotopographic «crosshatch» sections
of the atria and ventricles. Injection of a 0.25 % solution of silver nitrate through the coronary arteries
was used to identify the characteristics of the endocardial endolethium. Scanning electron microscopy
of native specimens (SEMNP) was performed after passing the «critical point» according to Elbaum M
recommendations [2]. Scanning electron microscopy of dehydrated myocardial specimens, gold-sputtered
and examined under a scanning electron microscope (SEM) was performed to obtain scanograms. The
results obtained were analysed using variational statistics.

Results of the study and discussion. The relief structure was found to be quite complex,
influenced by the architectural features of the atrial PTA. The PTA is predominantly composed of
trabeculae of varying thickness, branching or interconnected by transverse partitions. Spaces in the
form of round or oval slits are present between the PTA fragments.

Examination of the endocardial surface by scanning electron microscopy revealed that the
endocardial surface of the ventricles is characterised by undulating folds in the form of roller-like
elevations and depressions between them, and by tree-like branching of smaller folds from larger
«mainy folds.

The morphological features of the endocardium contribute to the «roughness» of its relief, which
is designed to create turbulence in the blood flow within the heart chambers.

In control subjects and those who died of AIHD, the length of the folds in the atria did not differ
significantly in size, averaging 20.0-40.0 pm, with distances between them ranging from 7.0-15.0 um.
The length of the folds in the left ventricle in the control group and in the cases of death due to AIHD
averaged 20.0-40.0 um, with distances between them ranging from 7.0-15.0 pm.

However, in cases of death from ATHD, focal changes in the relief of the endocardium of the left
atrium and ventricle were characteristic, including thickening, fragmentation and increased thickness
of the folds, together with pronounced undulation.

At magnifications greater than x1000 in scanning electron microscopy, the endocardial surface was
observed to be covered by a continuous monolayer of endothelial cells, which were flattened and expanded.
Some of these cells showed marginal processes, perinuclear processes and folds. Perinuclear processes
were localised in the central part of the endothelial cells, while marginal folds were unevenly distributed,
mainly at the edges. Both the endocardial folds and the marginal protrusions, perinuclear elevations and
endothelial cell folds can be considered as manifestations of the anatomical-functional features of the
endocardium, which are designed to ensure turbulence of blood flow within the cardiac chambers.

Examination of 0.25 % silver nitrate impregnated histological sections of left ventricular
myocardium with the endocardial surface showed that in control subjects they were predominantly
hexagonal in shape. On average, each endothelial cell was in contact with 6 neighbouring endothelial
cells. In cases of sudden death due to AIHD, alcohol and narcotic poisoning, these cells showed
polymorphism and the degree of their connectivity with neighbouring cells varied, ranging from 3 to 8.

Using histological methods, it was found that in the subendocardial layer of the myocardium
(subendocardial layer), behind the layer of endothelial cells, there was a large amount of elastic fibres,
which can be considered as compensation for significant haemodynamic loads on the atria.

Conclusions: At death from AIHD, there were pronounced focal pathological changes in
cellular and non-cellular components in the connective tissue of the endocardium of the left atrium
and ventricle. Endocardial endothelial cells showed polymorphism, and the degree of their connectivity
with neighbouring cells varied from 3 to 8. Pathological changes in non-cellular components included
thickening, loss of fibrillarity and evidence of fragmentation. These changes caused focal contractile
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changes in cardiomyocytes localised in the subendocardial layer of the left ventricular myocardium.
The identified changes in the subendocardial layer of the myocardium caused focal thickening,
fragmentation and increased thickness of the endocardial folds, their undulation, which can be considered
as manifestations of morpho-functional disorders of the endocardium.
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CYAOBO-MEJJUYUHI OCOBJUBOCTI CEPIISI BHACJIIJIOK T'OCTPOI
KOPOHAPHOI HEJOCTATHOCTI B PA3I PAITOBOI CEPLIEBOI CMEPTI

Hynaes O. B., Cokoua B. K., Jleontses I1. O.
Kharkiv National Medical University, Kharkiv, Ukraine

Pe3rome. Y Bunasakax pantoBoi cMepTi BiJf TOCTPOi KOPOHAPHOI HETOCTATHOCTI B CIIOJIY4HIH
TKaHWHI €HIOKaP/Iit0 JIIBOTO TIEpEICep/Is Ta IUTYHOUKIB CIIOCTEPIravcs BUPa3Hi BOTHUIIECB] MATOIOTTUH1
3MiHH, IO CYTIPOBOKYBAIUCS BTPATOIO (GiOPUIIIPHUX CTPYKTYP Ta (hparMeHTAIl€r0 i1 He-KIITUHHUX
eneMeHTiB. 1{e cnpuunHUIM MicIIeBl KOHTPAKTYPHI 3MIHH KapiOMiOIUTIB, K1 JIOKAJIi3yBaJIHCS
B cyOeHTOKapaiallbHOMY MPOCTOPI BKa3aHUX BIAIUIIB CEPIls, IO MPU3BOIMIO A0 MIiCIIEBOT
(bparmMeHTapHOCTI Ta 301IbIIEHHS TOBIIMHM CKIAJI0K eHoKapito. Kpim Toro, cioctepiranacs Brpara
X XapakTepHOi XBUJISICTOCTI Ta MpuaAOaHHs JiHIHHOCTI. Ll 3MiHK € posiBaMu MOPpPODYHKIIIOHATBHUX
MOPYIICHb CHIOKAP/AiI0 3a3HAYCHUX BIJIUIIB CepIs.

Meta nocikeHHs1: BU3HAYUTH 0COOIMBOCTI €H0KApiaIbHUX 3MIH TIEpeCEP/Ib 1 ITYHOUKIB
y BHIIJIKaX PanToOBOi CMEPTi BHACIIIOK TOCTPOT iIeMivHOI XBOPOOH CepIs.

Marepiaan Ta MeToau. Marepian 10CIIIKEHHs OXOILII0OBaB 12 ceprelp 0cid MoI0a0ro Ta
CEPEIHBOTO BIKY, KI HE CTpa)KIaJld CEPLEBO-CYAMHHUMHU 3aXBOPIOBaHHAMHU (KOHTPOJIbHA IpyMa) Ta
12 cepuens 0cib mpare3aTHOTO BiKY, K1 panToBO MOMEPIIH Bijl TOCTPOI ilIeMi4HOT XBOPOOH cepIisl.

Bucnosku. I[1ig gac cmepti BiJl TOCTpOi iIeMiI4HOT XBOPOOU CepIisl B CIIOIYyYHIN TKaHUHI
€HJI0Kap/ia JIBOTo MepeACcepAs Ta MUTyHOUKA CIIOCTEPIraaucs BUPAKEHI BOTHUIIICBI MATOIOT1UHI
3MiHU KJIITUHHOTO Ta HEKJIITUHHOTO KOMIOHEHTIB. Lli 3MiHM BUKJIMKAIN BOTHUILEB] CKOPOTIMBI
3MiHH KapAiOMiOIHTIB, JOKAII30BaHUX y CYOSHIOKap IialbHOMY IIapi MioKap/a JIiBUX BIIIUIIB CEPII.
BusiBneni 3MiHU B CyOeH10KapAialbHOMY Il1api MiOKapAa COPUYMHUIN BOTHUIIEBE MTOTOBIEHHS,
(dbparMeHTalifo Ta 3017IBIICHHS TOBIIMHH CKJIAJIOK €HIOKAP/Ia, IX XBUIBICTICTb, III0 MOYKHA PO3TISIaTH
K MPOsIBU MOP(PODYHKIIIOHATBHUX MOPYIIEHb €H0KAP/A.

KurouoBi cjioBa: nepeaceps, MUTyHOUYKH, €HIOKap/I, ParToBa CMEPTh, TOCTpa ileMigHa XBopoOa
cepis.
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