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Summary 
Background: Defensive injuries represent a key forensic indicator of 
a victim’s attempt to resist an assault and hold substantial value in 
distinguishing homicide from suicide. This study aimed to analyze 
the frequency, forensic, and other characteristics of defensive injuries 
in homicide victims and to assess their relationship with demograph-
ic factors, injury mechanisms, and weapon types.
Methods: A retrospective cross-sectional analysis was conducted on 
161 homicide autopsies performed between 2014 and 2023 at the In-
stitute of Forensic Medicine in Belgrade, Serbia. Data on demograph-
ics, weapon type, and injury patterns were statistically evaluated us-
ing descriptive and analytical statistical methods, with significance 
set at p < 0.05.
Results: Defensive injuries were identified in 56 cases (34.8%), most 
commonly bilateral and polymorphic, localized in the upper third or 
diffusely along the forearms. They occurred significantly more of-
ten in sharp- and blunt-force homicides (p < 0.001) and were nearly 
absent in firearm-related deaths. Male and elderly victims exhibited 
higher rates of defensive injuries.
Discussion: Defensive injuries are typically located on the upper 
limbs. The distribution of defensive injuries depends on multiple 
factors, including the weapon used, the direction of the attack, the 
assailant’s approach, and the relative positions of both individuals. 
Numerous, widely distributed defensive injuries may point to a pro-
longed and dynamic struggle.
Conclusion: The recognition and interpretation of defensive injuries 
provide valuable insight into the dynamics of homicide, enabling ac-
curate forensic reconstruction and contributing to the legal classifica-
tion of homicide cases. 
Keywords: homicide, defensive injuries, weapon, autopsy, interper-
sonal violence

Cite this article as: Subakov N, Ciric M, Milosevic V, Gojkovic T, Cibic A, Bogdanovic M et al. Defensive injuries in homicide victims: a ten-year retrospective autopsy study;  
Medicinska istraživanja 2026; DOI: 10.5937/medi0-63646

https://orcid.org/0009-0008-3433-083X
https://orcid.org/0009-0000-8739-6076
mailto:veljkomilosevic97%40gmail.com?subject=
https://orcid.org/0009-0007-6098-6077
https://orcid.org/0009-0002-6354-7970
https://orcid.org/0009-0000-3960-6235
https://orcid.org/0000-0002-4471-5011
https://orcid.org/0000-0001-7780-7150
https://orcid.org/0000-0001-9854-2649
https://orcid.org/0009-0007-9292-7346
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://medicalresearch.med.bg.ac.rs/
https://medicalresearch.med.bg.ac.rs/


2 |

Medicinska istraživanja 2026

INTRODUCTION

In cases of violent death, one of the primary responsibili-
ties of the forensic pathologist is to determine the manner 
of death – whether it resulted from an accident, suicide, or 
homicide. According to the World Health Organization, 
approximately 475,000 people die from homicide each 
year worldwide, with rates varying considerably across 
regions. In addition to its public health relevance, homi-
cide also presents complex forensic challenges, particu-
larly regarding injury interpretation and reconstruction 
of the event (1). By analyzing the number, type, distribu-
tion, and other morphological characteristics of injuries, 
forensic experts can draw well-supported conclusions re-
garding the origin of the injuries and, consequently, the 
nature of death (2).

Differentiating among homicide, suicide, and acci-
dental death is often highly complex. Forensic patholo-
gists rely on multiple indicators to guide this determina-
tion, among which the type, location, distribution, and 
number of injuries are particularly informative. Injuries 
indicative of homicidal violence – especially when found 
in specific anatomical regions – may strongly refer to 
homicidal manner. The anatomical location of injuries 
also assists in distinguishing homicidal from suicidal in-
juries. Injuries located on inaccessible or less reachable 
body areas, such as the back of the head, neck, back, or 
posterior areas of the limbs, are more indicative of hom-
icidal violence. Conversely, injuries localized in easily 
reachable areas, such as the anterior torso or wrists, are 
more consistent with suicidal behavior. However, excep-
tions to these generalizations exist and must always be 
interpreted within the broader forensic context (2).

Defensive injuries represent one of the most import-
ant morphological indicators of interpersonal violence. 
Their presence, absence, and anatomical distribution 
provide insight into the victim’s attempt to resist the as-
sault, the proximity of the perpetrator, and the dynamics 
of the attack. Correct identification of these injuries is 
therefore essential for distinguishing between homicidal 
and self-inf licted trauma and for accurate forensic recon-
struction (2, 3).

Defensive injuries, therefore, represent an essential 
morphological indicator of a victim’s attempt to resist or 
ward off an attack. Their identification and interpretation 
hold high forensic value in distinguishing homicidal from 
self-inf licted injuries and in reconstructing the dynamics 
of violent events (3, 4).

The present study aims to examine the morphologi-
cal and anatomical characteristics of defensive injuries 
in homicide victims and to identify potential differences 
according to victim gender, age group, injury mechanism, 
and the weapon used.

MATERIALS AND METHODS

A cross-sectional retrospective autopsy study was con-
ducted at the Institute of Forensic Medicine in Belgrade, 
Serbia, encompassing homicide cases autopsied over a 
ten-year period from 2014 to 2023. Autopsy reports were 
analyzed alongside relevant case materials, including po-
lice reports, medical documentation, and data obtained 
from the victims’ family members or acquaintances. 
From these sources, data were collected on the victims’ 
demographic characteristics (age and gender), as well as 
on the type of weapon used and the type, location, and 
distribution of both fatal and defensive injuries..

Inclusion criteria comprised confirmed cases of ho-
micide with complete autopsy documentation, in which 
victims died at the scene or during transport to a medical 
facility. Cases with insufficient data, unclear manner of 
death, prolonged survival after injury, or advanced post-
mortem changes that could alter injury appearance and 
compromise the reliability of findings were excluded. In 
total, 161 homicide cases met the inclusion criteria and 
were analyzed.

Defensive injuries were defined as trauma located on 
anatomical regions consistent with an attempt to fend off 
an assault – most often on the upper extremities, fore-
arms, and hands – and morphologically classified as abra-
sions, contusions, or wounds (laceration, incised wound, 
stab wound, gunshot wound). Defensive injuries includ-
ed both passive defense lesions (located on the dorsum of 
the hands and the ulnar aspect of the forearms) and active 
defense lesions (incised or stab wounds on the palms and 
fingers resulting from attempts to grasp or block a weap-
on). Each case was evaluated for the presence, type, and 
location of these lesions. All autopsies and injury classifi-
cations were performed independently by two board-cer-
tified forensic specialists, and disagreements were re-
solved by consensus.

The study was approved by the Ethics Committee for 
Scientific Research of Students of the Faculty of Medi-
cine, University of Belgrade, the decision of January 9, 
2025.

Statistical analyses were performed using IBM SPSS 
Statistics, version 22. Descriptive statistics were applied 
to summarize demographic and injury-related variables. 
The Kolmogorov–Smirnov test was used to assess the 
normality of continuous data. Depending on distribution, 
differences between continuous variables (e.g., age) were 
analyzed using the Student’s t-test. Categorical variables 
(e.g., gender, presence of defensive injuries, weapon) were 
compared using the Chi-square test or Fisher’s exact test. 
A p-value < 0.05 was considered statistically significant.
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RESULTS

Demographic data

Among the 161 analyzed homicide cases, 117 victims 
(72.7%) were male and 44 (27.3%) were female. The 
mean age of victims was 46.11 ± 19.26 years (range: 5–93 
years). The mean age for male victims was 42.25 ± 17.64 
years (range: 5–93 years), while for female victims it was 
56.39 ± 19.81 years (range: 8–91 years). The largest pro-
portion of victims belonged to the 21–40-year age group, 
with a gradual decline in older groups. The T-test re-
vealed that female victims were statistically significantly 
older than male victims (p < 0.001). The distribution of 
cases by age and gender is presented in Figure 1.

Type of weapon used and forensic characteristics 
of fatal injuries

Slightly more than half of the victims were killed by fire-
arms (82 cases; 50.6%), followed by sharp or pointed ob-
jects (41 cases; 25.3%) and blunt force trauma (26 cas-
es; 16.0%). Other homicide methods were less frequent 
(Table 1). Fatal injuries in the majority of cases were 
localized in at least two body regions (61 cases, 37.9%), 
followed by isolated injuries of the head (55 cases, 34.2%) 
and chest (31 cases, 19.3%).

 Forensic characteristics of defensive injuries

Defensive injuries were identified in 56 cases (34.8%). 
The most common localizations were the upper third of 
the forearm (29 cases; 18.0%) and diffuse distribution 
across the entire forearm (22 cases; 13.7%), as shown in 
Table 1. Defensive injuries were most often bilateral (41 
cases, 25.5%), while unilateral injuries occurred in fewer 
than 10% of cases. Among the cases with defensive inju-
ries, 27 (16.8%) were more extensive on the left side, 21 
(13.0%) on the right side, and 8 (5.0%) were symmetrical.

The average number of defensive injuries per affected 
case was 7.54 ± 6.20 (range: 1–31). In most cases, defen-
sive injuries were polymorphic—comprising multiple 
injury types (abrasions, contusions, lacerations, etc.) 
- observed in 38 cases (23.6%). Contusions as isolated 
injuries were recorded in 10 cases (6.2%), while wounds 
alone were found in 6 cases (3.7%). The distribution of 
injury types is shown in Table 1.

Defensive injuries were more frequent in homicides 
involving sharp or pointed weapons (26 cases; 46.4%), 
blunt force trauma (17 cases; 30.4%), and strangulation 
(5 cases; 8.9%) while rare in firearm-related deaths (2 
cases; 3.6%), for which high statistical significance was 
demonstrated (p < 0.001) between the mechanism of in-
jury and the presence of defensive injuries. A significant 
gender difference was also observed (p =0.001), with 

Figure 1. Distribution of cases by age groups.
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defensive injuries being more frequent in males (31 cases; 
55.4%) compared to females (25 cases; 44.6%) and more 
common among victims aged over 65 years (p < 0.001) - 
22 cases; 13.7% (Table 1).

Data on alcohol consumption

Alcohol was detected in 30 victims (18.6%), with blood 
alcohol concentrations (BAC) reaching up to 2.78‰. 
Most cases with positive BAC values fell within the range 
of 0.01–0.5‰ (Figure 2).

DISCUSSION

In Serbia, this rate is substantially lower – 1.2 per 100,000 
(5). Demographic analyses show that homicide victims 
most frequently fall within the 21–30-year age group and 

that men are about four times more likely to be homicide 
victims than women (6, 7).

Homicide is an extremely violent act characterized 
by complex interactions among the perpetrator, weapon, 
and the victim’s body. Such acts occur in diverse circum-
stances and involve varying relationships between victim 
and perpetrator, all of which inf luence the dynamics of 
the event. These contextual factors are crucial in legal 
proceedings. Alongside material and testimonial evi-
dence, forensic autopsy findings and medico-legal evalu-
ations of injuries on both the victim and perpetrator play 
a central role in the judicial process.

The results of this study show that most homicide 
victims were men aged 21–40 years. Over half (50.6%) 
involved firearms, followed by sharp or pointed weap-
ons (25.3%) and blunt force (16.0%). Fatal injuries most 
commonly affected multiple body regions, followed by 
isolated head or chest injuries. Defensive injuries were 

PRESENCE OF DEFENSIVE INJURIES
TOTAL

(161, 100.0)
YES

(56, 34.8)
NO

(105, 65.2)
N % N % N % p

Male 117 72.7 39 55.4 86 81.9
0.001

Female 44 27.3 25 44.6 19 18.1
Older than 65 31 19.3 22 13.7 9 5.6 <0.001
Alcohol positive 30 18.6 9 5.6 21 13.0 0.691

HOMICIDE MECHANISM
- Firearms 82 50.6 2 3.6 80 76.2

<0.001
- Sharp / pointed weapon 41 25.3 26 46.4 15 14.3
- Blunt force 26 16.0 17 30.4 9 7.6
- Strangulation 6 3.7 5 8.9 1 1.0
- Combination 7 4.3 6 10.7 1 1.0

FATAL INJURY LOCATION
- Head 55 34.2 20 35.7 35 33.3

0.284

- Neck 7 4.3 5 8.9 2 1.9
- Chest 31 19.3 11 19.6 20 19.0
- Abdomen 4 2.5 0 0 4 3.8
- Back 2 1.2 0 0 2 1.9
- Extremities 1 0.6 0 0 1 1.0
- Multiple body regions 61 37.9 20 35.7 41 39.0

CHARACTERISTICS OF DEFENSE INJURIES
Side of the injuries N %

- No defense injuries 105 65.4
- Bilateral 41 25.5
- Left 8 5.0
- Right 7 4.3

Closer location of the injuries N %
- Upper third of the forearm 29 18.0
- Entire forearm 22 13.7
- Dorsum of the hand 3 1.9
- Palm 1 0.6
- Middle third of the forearm 1 0.6
Types of injuries N %
- Polymorphic injuries 38 23.6
- Contusions 10 6.2
- Wounds 6 3.7
- Abrasions 2 1.2

Table 1. Demographic and forensic characteristics of the cases.
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found in 34.8% of cases – mostly polymorphic, bilateral, 
and concentrated in the upper third or diffusely along the 
forearms. These injuries were significantly more com-
mon in sharp or blunt force homicides and almost absent 
in firearm-related deaths. Statistically significant differ-
ences were also identified by gender and age, being more 
frequent in men and victims over 65 years of age.

Men were more frequently homicide victims than 
women, consistent with prior studies (2, 3, 7, 8). Con-
sequently, defensive injuries were also more prevalent 
among male victims. This gender pattern and the pre-
dominance of victims aged 21–40 years may be linked 
to behavioral and social factors – young men are gener-
ally more prone to aggression, alcohol or drug use, and 
risk-taking behaviors (8). The higher frequency of de-
fensive injuries among elderly victims in our study may 
be related to the predominance of blunt and sharp-force 
mechanisms in this age group, which typically involve 
close-range assaults and allow time for defensive reac-
tions. Alcohol was detected in 18.6% of cases, predom-
inantly at low concentrations (0.01–0.50‰), and no 
significant correlation was found between alcohol intox-
ication and the presence or morphology of defensive in-
juries. The lack of association between alcohol presence 
and defensive injuries may ref lect relatively low BAC 
values in most cases. It is also possible that alcohol levels 
were not sufficiently high to impair defensive reactions, 
which may explain the lack of correlation in our sample.

Defensive injuries occurred in more than one-third 
of the cases, consistent with other studies (3, 9). Their 

absence in most cases likely ref lects the predominance 
of firearm-related deaths. Because firearms allow lethal 
force from a distance, physical contact between the vic-
tim and perpetrator is often absent, reducing the chance 
of a defensive response. In firearm-related homicides, the 
absence of defensive injuries is expected, as the inf licted 
trauma typically occurs at a distance and with little op-
portunity for the victim to interpose their limbs. Defen-
sive wounds arise only when the extremities accidentally 
lie in the projectile trajectory or when the victim inten-
tionally raises the arms in immediate anticipation of the 
shot, which appears uncommon in our series (10). In con-
trast, defensive injuries were far more common in sharp- 
and blunt-force homicides, where close physical struggle 
is typical. Cases in which victims were asleep, restrained, 
unconscious, or intoxicated diminish defensive capacity 
and often indicate particular cruelty (3).

The distribution of defensive injuries depends on 
multiple factors, including the attack’s direction, the as-
sailant’s approach, and the relative body positions of both 
individuals (11). Also, the pattern of defensive injuries 
can be inf luenced by the number of assailants. Namely, 
multiple-offender assaults often produce more chaot-
ic and asymmetrical injury distributions, although this 
information was not available in our dataset. More ex-
tensive left-sided injuries, as observed here, may be con-
sistent with blows delivered from the victim’s left side, 
although such an interpretation must be made with cau-
tion. side (10). Some authors explain the predominance 
of left-sided defensive wounds as a result of the victim’s 

Figure 2. Blood alcohol concentration.
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instinctive use of the non-dominant hand to protect the 
dominant one (12, 13). Numerous and widely distribut-
ed defensive injuries, particularly when present in large 
numbers, may point to a prolonged and dynamic struggle 
involving repeated attempts to ward off blows. Extensive 
defensive injury patterns also support the interpretation 
of a sustained assault of marked intensity (12).

Defensive injuries are typically located on mobile body 
parts, especially the upper limbs. Although rare, they may 
occasionally appear on the legs (4, 14). They are general-
ly divided into two categories: passive defensive injuries, 
which occur when the victim raises the arms to block 
blows; and active defensive injuries, which arise when the 
victim attempts to grasp or disarm a weapon – most often 
a sharp or pointed instrument. Depending on the weap-
on, these injuries may present as abrasions, contusions, 
lacerations, fractures, incised wounds, stab wounds, or 
chop wounds (2, 8, 15-17). Correct recognition and inter-
pretation of these patterns are crucial for reconstructing 
the sequence of events leading to death, providing insight 
into the dynamics of the assault, the victim’s level of con-
sciousness, and the temporal order of injuries.

From a medico-legal perspective, the systematic doc-
umentation of defensive injuries is essential not only for 
reconstructing the dynamics of the assault, but also for 
distinguishing between active resistance, incapacitation, 
and lack of opportunity for defense, each of which carries 
different implications for forensic interpretation.

This study is limited by its retrospective design and 
reliance on existing autopsy documentation. The high 
proportion of firearm-related homicides may have re-
duced the overall prevalence of defensive injuries in the 
sample. Variables such as the exact body position of the 
victim or the sequence of blows could not be reconstruct-
ed in all cases.

CONCLUSION

Defensive injuries were identified in slightly more than 
one-third of all analyzed homicide cases. They were most 
often bilateral, located in the upper third or diffusely 
along the forearms, and somewhat more extensive on the 
left side. The majority were polymorphic in nature. De-
fensive injuries occurred significantly more frequently 
in cases involving sharp or blunt force and were nearly 
absent in firearm-related deaths. Their recognition and 
interpretation are essential for understanding the nature 
and dynamics of violent acts, offering valuable insight 
into the relationship between victim and perpetrator. 
Accurate identification and documentation of defensive 
injuries during autopsy are indispensable for reliable fo-
rensic reconstruction and carry significant implications 
for the legal evaluation of the case.
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ODBRAMBENE POVREDE KOD ŽRTAVA UBISTAVA: DESETOGODIŠNJA 
RETROSPEKTIVNA AUTOPSIJSKA STUDIJA 
Neda Subakov1, Marija Ćirić1, Veljko Milošević2, Tijana Gojković2, Aleksandra Ćibić2, Milenko Bogdanović2, Tijana Petrović2, 
Bojana Radnić2, Irina Banjanin2

Sažetak

Uvod: Odbrambene povrede su jedan od glavnih po-
kazatelja pokušaja žrtve da se odbrani od napadača, a 
njihovo prepoznavanje olakšava diferencijaciju između 
ubilačkih od samoubilačkih smrti. Cilj ovog istraživanja 
je da ispita učestalost, forenzičke i druge karakteristike 
odbrambenih povreda kod žrtava ubistava i ispita njiho-
vu vezu sa sociodemografskim karakteristikama žrtava, 
mehanizmom nastanka povreda i vrstom oružja korišće-
nog prilikom napada.

Metodologija: Sprovedena je retrospektivna studija 
preseka na 161 slučaju ubistava obdukovanih u periodu 
od 2014. do 2023. godine u Institutu za sudsku medici-
nu Medicinskog fakulteta u Beogradu, Srbija. Podaci o 
demografskim karakteristikama, oružju, rasporedu i vrsti 
povreda analizirani su metodama deskriptivne i analitič-
ke statistike.

Rezultati: Odbrambene povrede identifikovane su u 56 
(34.8%) slučajeva, pri čemu su najčešće bile polimorfne 
i obostrano prisutne, lokalizovane najčešće u gornjim 

trećinama ili difuzno, čitavom površinom podlaktica. 
Odbrambene povrede su statistički značajno češće bile 
prisutne u slučajevima gde je korišćena oštrica/šiljak ili 
tupina (p <0,001), dok su u slučajevima gde je korišće-
no vatreno oružje bile gotovo odsutne. Odbrambene 
povrede češće su zabeležene kod muškaraca i starijih 
osoba. 

Diskusija: Odbrambene povrede tipično su lokalizova-
ne na gornjim ekstremitetima. Raspored odbrambenih 
povreda zavisi od brojnih faktora poput vrste oružja, 
odnosa žrtve i napadača prilikom sukoba, strane sa koje 
se zadaje udarac, načina na koji napadač prilazi i drugo. 
Prisustvo brojnih difuzno raspoređenih odbrambenih 
povreda ukazuje na dinamiku i trajanje sukoba. 

Zaključak: Prepoznavanje i interpretacija odbrambe-
nih povreda pružaju izuzetan uvid u dinamiku ubistva, 
omogućavajući preciznu forenzičku rekonstrukciju i daju 
doprinos pravnoj kvalifikaciji krivičnog dela. 

Ključne reči: ubistvo, odbrambene povrede, oružje, obdukcija, interpersonalno nasilje
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