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Abstract. Assessing survival and prescription of injury establishment in forensic medical practice (literature 
review). Erhard N.M., Biliakov A.M., Volobuiev O.E. Determining the prescription of organ and tissue damage in 
forensic practice is of pivotal role in establishing an objective picture of the facts and circumstances. Nowadays, when 
the latest research methods and modern laboratory and instrumental equipment appear, there is a need to improve 
forensic diagnostics to establish the prescription of injuries. Although experts and scientists are trying to invent new 
methods and techniques for diagnosing the age of injury, this area of research will not lose relevance, given the complexity 
of solving problems. The purpose of this work is to analyze literature data on the use of various diagnostic methods in 
forensic practice to establish the prescription of injuries and assessing survival. In our study we analyzed scientific papers 
and data of international scientific literature on the problem of various diagnostic methods in forensic practice to 
establish the prescription of injuries and assessing survival. Methods used: scientific research, analytical and 
generalizing. The authors cite publications that set out the methods and criteria to address this issue. In particular, 
promising areas of application of histological, immunohistochemical methods, postmortem computed tomography are 
shown. The issues of establishing the prescription of cranio-cerebral injuries are considered. The role of manifestations 
of the body's systemic response to trauma, in particular, the neuroendocrine system, is also shown. Examples of the use 
of non-ischemic heart disease to diagnose the duration of dying are given.  The role of tropopnin I, creatine kinase, brain 
natriuretic peptide (NT-pro BNP) in the diagnosis of the duration of the traumatic process is shown. Based on a review 
of the literature, the authors conclude that new methods and criteria for assessing survival and prescription of injuries 
in forensic practice in order to unify the results of the study and avoid diagnostic errors are promising. 
 
Реферат. Установлення зажиттєвості та давності травмування в судово-медичній практиці (огляд 
літератури). Ергард Н.М., Біляков А.М., Волобуєв О.Є. Визначення давності ушкоджень органів та тканин у 
судово-медичній практиці має ключове значення для встановлення об’єктивної картини обставин подій. У наш 
час, коли з’являються новітні методи дослідження та сучасне лабораторно-інструментальне обладнання, 
виникає необхідність у покращенні судово-медичної діагностики встановлення давності заподіяння ушкоджень. 
Хоча експерти та науковці й намагаються винайти нові методи та методики діагностики давності 
травмування, цей напрямок наукових досліджень не втратить актуальності, зважаючи на складність 
вирішення питань. Метою роботи є аналіз літератури, присвяченої застосуванню різних методів діагностики 
в судово-медичній практиці для встановлення давності та зажиттєвості ушкоджень. У якості досліджуваного 
матеріалу було використано дані закордонних джерел, які досліджують проблематику діагностики давності 
та зажиттєвості ушкоджень. Науковий пошук, аналіз та узагальнення були вибрані як методи дослідження. 
Автори наводять публікації, у яких викладено методики та критерії, що дозволяють вирішити ці питання. 
Зокрема, показано перспективні напрямки застосування імуногістохімічного методу, посмертної комп’ютерної 
томографії. Розглядаються питання встановлення давності черепно-мозкових травм. Також показана роль 
проявів системної реакції організму на травму, зокрема нейроендокринної системи. Наведені приклади 
використання неішемічних уражень серця для діагностики тривалості вмирання. Показана роль тропопніну І, 
креатинкінази, мозкового натрійуретичного пептиду (NT-pro BNP) у діагностиці тривалості перебігу 
травматичного процесу. На підставі огляду літератури автори роблять висновок про перспективність та 
необхідність розробки нових методів та критеріїв для визначення зажиттєвості та давності ушкоджень у 
судово-медичній практиці з метою уніфікації результатів дослідження та уникнення діагностичних помилок.  

 
Scientific development of issues related to deter-

mining the duration of fatal injuries during forensic 
examination is an urgent task for forensic experts.  

The study of the prescription of death coming and 
lifelong reactions to injury were conducted by many 
scientists in various fields of medicine [20, 27]. This 
issue was paid attention to in the works of Ukrainian 
forensic scientists, including B.V. Mykhailychenko, 
А.М. Biliakov, I.G. Savka, O.I. Herasymenko, В.Т. Ba-
chynskyi, O.M. Hurov, В.О. Olkhovskyi and others. 

The purpose of this work is to analyze the 
literature on the use of various diagnostic methods in 
forensic practice in assessing survival and pres-
cription of injuries. Methods used: scientific research, 
analytical and generalizing. 

Recently, scientists have used post-mortem com-
puted tomography (CT) to diagnose the prescription 
of death coming. The authors proved that the 

sensitivity of CT in the diagnosis of traumatic brain 
injury is 95.2%, although erroneous results are pos-
sible with damage to the heart and aorta [23, 33]. 
United Kingdom, the Netherlands, and Japan make 
extensive use of postmortem CT and MRI scans [9, 
27]. In Switzerland currently comparative studies of 
postmortem CT and MRI with traditional autopsy are 
actively usesd [11, 18]. Even in foreign literature, the 
term virtopsy has become widely used – a method of 
postmortem examination of the body [18]. Used 
virtopsia to examine a person who has died due to 
mechanical asphyxia [10]. 

K.V. Surkov, M.V. Fedulova and others revealed 
the prospects of using immunohistochemistry me-
thods of assessing survival and age of mechanical 
damage  establishment in forensic practice [21, 19]. 
In particular, the possibility of: quantitative deter-
mination of cell adhesion molecules (CAMs) of 
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leukocytes and endothelial receptors to them in the 
tissues of skin wounds is shown; expression of so-
called "early genes" that encode transcription factors 
in tissues in traumatic brain injury; P-selectin as a 
marker of early life reaction in damaged soft tissues; 
IHC-staining for fibrinogen of alveolar transudate in 
asphyxia; expression of proliferating cell nuclear 
antigen (PCNA), markers of keratinocyte apoptosis 
and connective tissue cells in the skin from the wound 
area; heat shock proteins in body tissues and fluids; 
CD3 (T-lymphocytes in general), CD4 (T-lym-
phocyte helpers) and CD20 (B-lymphocytes) in 
splenic injury; vascular endothelial growth factor 
(VEGF) at the site of injury; expression in reactive 
gliocytes of vimentin and glial fibrillar acidic protein 
(GFAP), markers of wounds lasting for a few 
minutes-hours (TGFβ1, TGFα, fibronectin, IL1β, 
IL6, TNFα, ICAM-1, VCAM-1, E- and L-selectin) 
wounds lasting for several days (tenostin, collagen 
III, V, VI, I, p53). A.V. Shai and others have deter-
mined the duration of axonal injuries in traumatic 
brain injury by the number of proteins released from 
neurons during their damage and found that they 
differ significantly on the first day [22]. D.V. Bavikin 
and others have determined the expression of im-
munohistochemical markers of proliferative activity 
of Ki-67 and antiapoptosis of Bcl-2 in gunshot 
wounds less than 1 hour of prescription [2]. D.V. Bo-
gomolov and others have confirmed the importance 
of immunohistochemical study in assessing survival 
establishment and severity of gunshot wounds of soft 
tissues by IHC-reaction of expression of vimentin and 
fibrinogen [4]. Some authors have used polyclonal 
antibodies to common cytokeratins, fibrinogen, fibro-
nectin and CD-117 to study deaths due to various 
types of mechanical asphyxia [5, 28, 29]. CD-117 has 
been proved to give significant focal expression in 
interalveolar septa in cases of strangulation mecha-
nical asphyxia and can be used as an undifferentiated 
marker of acute alveolar hypoxia [5, 28, 29]. 

Also, to determine the prescription of death 
coming from injury, some scientists have studied the 
dynamics of the process of autofluorescence of coen-
zymes nicotinamidadenine nucleotide (NAND), fla-
vinadenine dinucleotide (FAD) and redox ratio (RR) 
in rat skeletal muscle on the first day after birth [1]. 
Studies of these coenzymes in the ultraviolet and blue 
spectra are used as markers of redox processes to as-
sess metabolic activity in many scientific studies not 
only in biology but also in clinical medicine [31, 32]. 

Given the diversity and prevalence of traumatic 
brain injury among the types of traumatic injuries, 
expert practice needs to determine prescription of it. 
Yu.E. Morozov and co-authors determined the dura-
tion of brain damage by changes in the nuclear 

organizer in astrocytes [14]. G.V. Nedugov and 
others determined the age of acute subdural hema-
tomas by the quantitative distribution of ethanol in 
venous blood and urine [15]. G.V. Nedugov and 
K.N. Krupin also determined its prescription by 
mathematical modeling of the pathomorphology of 
brain contusions [12, 16].  

I.A. Lewandowska on the basis of macroscopic 
examination established 6 time intervals that reflect 
the time of injury in the two-stage course of the 
traumatic process in the spleen [13].  

However, most studies have focused on the 
manifestations of the body's local response to injury 
[3]. However, various aspects of the manifestation of 
the body's systemic response to injury are developed 
only in fragments. The importance of the neuro-
endocrine system in acute trauma accompanied by the 
development of stress and general adaptation 
syndrome was studied [3]. An increase in the content 
of catecholamines in the peripheral blood in injuries 
compared with non-violent death has been proven. 

It should be noted that the pandemic of the new 
coronavirus infection COVID-19 has also made its 
adjustments. We need to differentiate the acute 
respiratory distress syndrome and "shock lung" in 
trauma [7, 8, 30]. 

Also, it should be noted that the main role in the 
body's adaptation to traumatic human injuries is 
played by the adrenal glands, because in response to 
stress or damage to the hypothalamic-pituitary-
adrenal system the body tries to stabilize homeostasis. 
The general adaptation syndrome, which is mani-
fested by restructuring in the neuroendocrine system, 
certainly has a morphological picture [6]. Many 
authors prefer to assess the morphofunctional res-
ponse of the adrenal glands to determine thanato-
logical factors in various cases of both violent and 
nonviolent death [3, 6]. A.M. Biliakov determined 
the duration of fatal injury by balance of esterified 
cholesterol in the adrenal tissue of corpses [3]. 

The development of methods for determining the 
prescription of death coming in the early postmortem 
period is closely related to the study of tissue 
resistance to hypoxia [3, 17].  

Given the fact that the body's stress response to 
traumatic injuries causes non-ischemic heart disease, 
it is advisable to study changes in the biochemical 
parameters of Troponin I (Tn I) [24].  

Some scientists have studied the increase in creatine 
kinase in the bloodstream associated with damage to 
muscle cells, which may be promising to establish the 
prescription of injury for various types [24].  

Today, a significant range of research by post-
Soviet scientists is aimed at establishing the depen-
dence of the oxidative modification of serum proteins 
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of the corpse to develop criteria for determining the 
duration of the agonal period [25].  

Another promising study is the research of brain 
natriuretic peptide (NT-pro BNP), which is associated 
with a significant effect on the endocrine, cardio-
vascular and urinary systems and may be an indicator 
of the stress response of the heart to hemodynamic 
changes in the body [25]. Increased secretion of BNP 
and proBNP by the ventricles of the heart is as-
sociated with increased stretching of certain areas of 
the myocardium, so they are widely used in cardio-
logy in the diagnosis of heart failure [25]. That is, the 
study of the content of NT-pro BN) in the blood 
plasma of corpses of persons whose death occurred 
from mechanical trauma is appropriate and relevant 
to determine its duration. 

CONCLUSIONS  
Therefore, the relevance and practical significance 

of forensic diagnosis of the age of injury, the need to 
develop new diagnostic criteria to determine the 
systemic response to injury and necessitated a deep 
and comprehensive study of the above problem. 
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