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Annotation: Pathomorphological characteristics of myocardium resulting from injuries to the
heart are described with reference to their localization in different regions of the wound canal at
different time periods after the injury. The studies were carried out with the use of light
microscopy.

Injuries caused by sharp objects occupy one of the leading places in the structure of
general mortality from various injuries, and stab and cut injuries are the leaders in this group and
make up about 80% of all injuries caused by sharp objects [1]. Considering that stab and cut
injuries and their complications in the overwhelming majority of cases kill people aged 20-40
years, i.e. the most able-bodied population.
It is important in mechanical trauma to determine the time of injury. The solution to this issue is
based mainly on reactive changes in tissues, the reaction of the vascular bed, as well as on the
development of a cellular reaction in injured tissues [2].

Objective: to evaluate pathomorphological signs in the myocardium in penetrating stab
wounds to the chest with damage to the heart.

Material and methods of the study. A comparative analysis of the state of
cardiomyocytes in different zones of the wound channel at different intervals of the post-
traumatic period was carried out. In all cases, the time since death did not exceed 24 hours.

Material for microscopic examination was obtained from 27 corpses of individuals of
both sexes aged 15 to 60 years, admitted to the morphological department of Branch No. 1 of the
Tashkent Bureau of Forensic Medical Examination in 2013-2015.

Microscopic examination was performed on an MBS-10 microscope.
In accordance with the obtained data on the time elapsed from the moment of injury to death, all
cases were divided into five main groups: up to 1 hour - 1st; 1-3 hours - 2nd; 3-6 hours – 3rd; 6-
12 hours – 4th; 12-24 hours – 5th.

Myocardial changes were assessed in 4 zones of the wound channel:
1) The lumen of the wound channel;
2) The marginal or end zone of the wound channel (formed by areas of the myocardium that are
the walls of the wound channel);
3) The marginal zone of the wound channel (an area of ​ ​ the myocardium around the
circumference of the marginal zone);
4) The zone of intact myocardium (areas of the myocardium located outside the wound channel
and areas of the myocardium adjacent to it).

The identified pathomorphological changes were assessed on a 4-point scale: 0 points –
absence of a sign, up to 4 points – maximum severity of a sign [3]. The following signs were
assessed: presence and volume of hemorrhages; morphofunctional state of vascular walls and
their permeability; hemodynamic disorders in the vessels of the microcirculatory bed; violations
of rheological properties of blood; types of degenerative-dystrophic changes in cardiomyocytes;
contracture damage to cardiomyocytes. The obtained data can be used in the practical work of
histological departments of the Bureau of Forensic Medicine in determining the vitality and
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duration of the formation of heart damage in areas of injury with stabbing and cutting
instruments.

For all time intervals in the lumen of the wound channel (the first zone) the presence of
fibrin masses along with hemorrhages, as well as damaged vessels, fragments of injured
cardiomyocytes and connective tissue fibers, especially in severe cardiosclerosis, was
characteristic. When examining the marginal (end) zone of the wound channel, in addition to the
characteristic changes in cardiomyocytes, trapezoid expansions of the distal sections of muscle
fibers cut at the time of injury were observed. The maximum width of the so-called trapezium
was 3-6 hours after the injury. As coagulation necrosis developed, the trapezoid sections of
cardiomyocytes looked homogenized, had a bright eosinophilic color, and transverse and fibrillar
striation was not determined in them. This picture was observed in periods from the moment of
injury that reached 12 hours or more. Trapezoidal expansions of cardiomyocytes in the second
zone of the wound channel were replaced by fragmentation, dissociation, overcontraction and
wave-like deformation of cardiomyocytes that are part of the muscle fibers at the level of the
third zone of the wound channel.

Cardiomyocyte fragmentation had varying degrees of expression in different time
intervals. At its initial manifestations, within 1 hour after injury, transverse cracks in
cardiomyocytes were observed. With greater expression of the process, individual
cardiomyocytes were found as rectangular cell fragments with narrow slit-like spaces between
them. In all time periods, cardiomyocytes with deformed nuclei were found in the marginal or
end zone of the wound channel. The transverse size of these nuclei could exceed the length by 2-
3 times. Deformation of the nuclei was caused by pronounced overcontraction of cardiomyocytes.
In all groups, single cardiomyocytes with loss of the nucleus in the structure were found.
Alternation of contraction and relaxation areas caused deformation of muscle fibers. Relaxed
muscle fibers were wavy, saw-toothed or had a tortuous appearance. The severity of this sign
reached its maximum when the injury had been going on for at least 6 hours (group 4). In areas
of intact myocardium (zone 4), fragmentation, overcontraction, and wave-like deformation of
cardiomyocytes were less pronounced and mosaic in nature. When examining the vascular
bed of the marginal or end zone of the wound channel in the first 3 hours from the moment of
injury, the greatest number of spasmodic arteries were detected, which in the following time
intervals were replaced by paresis. In the 3rd (marginal) zone of the wound channel, the
maximum number of spasmodic arteries was observed during the 1st hour. This sign in the intact
areas of the myocardium was moderately expressed in the period up to 6 hours. Severe anemia of
the vessels of medium and small caliber of the myocardium was found in the marginal and
marginal zones of the wound channel in the period from 1 hour to 6 hours. Then, due to the
activation of compensatory-adaptive processes of blood redistribution from the depot, the blood
filling of the vessels could be characterized as moderately anemic. In the marginal or end zone of
the wound channel (zone 2), the most common type of damage to cardiomyocytes was lumpy
disintegration of myofibrils - the most severe and irreversible change due to coagulation necrosis
of the cell, in which case cardiomyocytes unevenly perceive the dye. In polarized light, a motley
picture with the glow of dead cardiomyocytes was observed. This type of alterative damage was
detected already in the first hours after the injury.

Subsegmental contractures of cardiomyocytes, representing multiple focal contractures
of individual groups of cardiomyocyte sarcomeres, were detected in all groups. They became
widespread in the period of 3-6 hours in the marginal and near-marginal zones of the wound
channel. Along with subsegmental contractures, segmental contracture damage to
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cardiomyocytes was observed. Contractures of the first and second degrees were detected
already in the period of 1 hour from the moment of injury with the maximum development of the
sign by 12-24 hours of the post-traumatic period. Contracture damage of the third degree was
more pronounced by the end of the first day (group 5). Cardiomyocytes with such damage were
most densely located in the marginal and near-marginal zones of the wound channel. In the area
of ​ ​ intact myocardium (zone 4), all of the listed types of acute damage were less pronounced,
the area of ​ ​ damage was minimal, and the nature of distribution was mosaic.
Conclusions: 1. Evaluation of pathomorphological changes in the myocardium in penetrating
stab wounds to the chest with damage to the heart allows us to resolve the issue of how long ago
the damage occurred.
2. During expert evaluation, characteristic pathomorphological signs can be identified for each
zone of the wound channel:
a) in the lumen of the wound channel - the presence of hemorrhages, fibrin masses, fragments of
injured cardiomyocytes;
b) in the marginal or end zone formed by areas of the myocardium that are the walls of the
wound channel - shortening and thickening of cardiomyocytes in the form of "trapezes" with the
greatest severity of contracture damage and lumpy disintegration;
c) in the marginal zone - pronounced fragmentation of cardiomyocytes, accompanied by
transverse deformation of the nuclei;
d) in the zone of intact myocardium – wave-like deformation of cardiomyocytes, perivascular
and stromal edema, mosaic nature of contracture damage.
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