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The general availability of firearms underlies the 
fact that animals become victims of gunshot wounds, 
resulting from both intentional and accidental activi-
ties of man (17, 24, 26, 27, 30). This fact finds a direct 
reflection in the growing number of forensic examina-
tions carried out by veterinarians as investigators or 
forensic experts.

No statistical studies on the number of gunshot ani-
mals have yet been undertaken in Poland, while the 
available literature suggests that the number of shoot-
ings of people has been growing steadily (5, 14, 22, 
31). According to the Polish law in force since January 
1, 2004, adult persons may possess air guns with both 
smooth-bore and rifled barrels and with bullet energy 
of less than 17 J (11).

X-ray examination is a  commonly recognised 
method in forensic medicine, used, among others, 
to identify corpses and to detect contrasting foreign 
bodies in tissues and organs. It is used in all cases in 
which the cause of the victim’s death is unknown or 
when the degree of body degradation makes autopsy 
a serious challenge (2, 19, 23). Similarly, in forensic 
veterinary medicine, radiological study is a  basic, 
as well as obligatory, examination when gunshot is 
suspected. The examination is performed for a judi-
cial-veterinary evaluation of both dead and wounded 
animals (22, 24, 27).

On the basis of the relatively small number of Polish 
reports of gunshot injuries to animals, the authors 
evaluated the incidence and character of gunshot 
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A widespread availability of firearms makes animals the victims of both intentional and accidental shootings 
by man. In Poland, statistical surveys on gunshot cases in animals are not carried out. The present authors 
attempt to assess the frequency and character of gunshot injuries in animals on the basis of their observations 
from 2000-2009, taking into account changes in the law regulating the availability of firearms. The material 
involved 171 study protocols of patients whose radiological evaluation revealed the presence of bullets. The 
analysis covered different species of animals, taking into account the number of fatal and nonfatal injuries. 
Besides, gunshot wounds were classified according to their direct effect on the animals’ clinical status. During 
the radiographic assessment, the type of ammunition was also evaluated. The majority of gunshot victims were 
dogs (78.36%), followed by cats (15.20%), hares (2.34%) and roe deer (1.17%). The study also revealed the 
presence of bullets in the bodies of birds (2.92%) (one great egret, one golden eagle, one buzzard, one raven 
and one jackdaw). Additionally, the animals’ medical history was obtained from the owners (especially of dogs 
and cats) to determine whether the owners were aware of gunshot wounds in their pets. The amendment of 
the general provisions regulating the availability of firearms has affected the character of gunshot injuries 
and the number of victims.
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injuries in animals by analysing the radiological cases 
diagnosed during the years 2000-2009, including 
judicial-veterinary evaluations of gunshot animals. 
The results of the analysis were referred to changes 
in the common law, which controls the availability of 
firearms in Poland.

Material and methods
The material of the study consisted of patient case records 

from the Laboratory of Radiology and Ultrasound at the 
University of Life Sciences in Lublin. The cases selected 
concerned patients in which x-ray examinations performed 
during the period of 2000-2009 revealed the presence of 
a bullet (complete or its fragment). The analysis was based 
on the radiograms of all patients examined during that period, 
including the radiological documentation of judicial-veter-
inary evaluations of the gunshot animals. Various animal 
species were included in the analysis, which concerned the 
effects of injuries on the clinical status of the animal and the 
number of deadly shots and intravital wounds. In addition, 
the type of ammunition used and the period before or after 
the amendment of the law were taken into account.

The animals with a radiologically identified bullet or its 
fragment were divided into two groups: group A included 
subjects examined during the years 2000-2003, i.e., before 
the amendment of the law, whereas group B consisted of ani-
mals examined from 2004 to 2009, i.e. after the amendment.

Additionally, on the basis of data from patient case records 
for dogs and cats, an attempt was made to determine whether 
their owners had been aware of gunshot injuries in their pets.

The results of the study were analysed statistically by 
means of the Statistica 9.0 software package. Since some 
of the data were qualitative in character, the non-parametric 
Pearson’s χ2 test for uniformity was applied (the minimum 
level of significance was set at a P value < 0.05).

Results and discussion
The analysis covered radiograms of a total of 21,309 

patients. Metallic foreign bodies, being either bullet 
fragments or complete bullets, were found in 171 ani-
mals, which made up 0.80% of all animals examined 
during the period in question. The majority of gunshot 
victims were dogs – 134 (78.36%), followed by cats – 26 
(15.20%), hares – 4 (2.34%) and roe deer – 2 (1.17%). 
The study also revealed the presence of bullets in 5 birds 
(2.92%) (one great egret, one golden eagle, one buzzard, 
one raven and one jackdaw).

In 95 (0.45%) of all animals examined and in 55.6% 
of animals with a confirmed metallic object in their body, 
the bullet or its fragment demonstrated on the radio-
gram had no significant effect on the animal’s health 
status, and the bullet was accidentally revealed during 
radiographic studies. In the other 76 animals (0.36% of 
all animals examined and 44.4% of wounded patients), 
gunshots led either to death or to injury requiring medi-
cal intervention. That group of animals was the primary 
material for the analyses performed.

The percentage of gunshot wounds negatively 
affecting the clinical status of the animals examined 

in particular years varied from 0.11% to 0.54%, while 
shootings of animals were most frequent in 2000, 2003 
and 2007 (Fig. 1). The percentage of shots with fatal 
results varied during particular years (waved character) 
in a three-year cycle (2002, 2005, 2008), and the high-
est number of fatal cases (6) were recorded in 2007. No 
correlations were found between the shootings recorded 
and the season of the year.

In the period before the law amendment (group A), 
the number of gunshot animals with confirmed effects 
on their clinical status was 27 (0.37%) out of 7,392 
animals studied during that period of time. After the 
law amendment (group B), the number of shot animals 
with consequences for their clinical status amounted to 
27 (0.37%) out of 13.917 animals studied (Fig. 2).

In group A, 9 animals (0.12% of all animals studied 
during that time) were killed, which made up 33.3% of 
all animals in that group shot with confirmed effects 
on their clinical status. The animals most frequently 
wounded during that period were dogs – 22 (81.48%), 
including 6 with fatal injuries, followed by cats – 3 
(11.11%), including one death case, one bird (dead) and 
one hare (dead) (Fig. 3).

In group B, 12 animals (0.09% of all cases) were dead, 
which constituted 24.5% of all animals in that group shot 
with proven effects on their clinical status. The animals 
most frequently wounded during that period were again 
dogs – 27 (55.10%), including 5 death cases, and cats – 
14 (28.57%), but without fatalities. The other wounded 
animals were 3 birds (including 2 with fatal injuries), 
3 hares (dead) and 2 roe deer (dead).

Statistical analysis revealed significant differences 
in the types of bullets, identified in the bodies of ani-
mals whose clinical status was affected by the gunshot 
(χ2 = 22.7, P < 0.001). The animals of group A were most 
often shot with ball bullets, which, in contact with the 
body, either become deformed and disintegrate (Fig. 4a) 
or do not demonstrate any deformation (full metal jacket 

Fig. 1. The incidence (%) of gunshot wounds in animals exa-
mined in subsequent years
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Fig. 2. Types of bullets found in the bodies of animals whose clinical status was affected by the gunshot

bullets) (9, 20). There were 10 (37.04%) shots of this 
type, exclusively in dogs. Next, there were 9 (33.3%) 
shotgun bullets with many fine and round pellets, rarely 
susceptible to mechanical deformation (Fig. 4b) (9, 20). 
Airgun bullets (Fig. 4 c, d) were found in 6 (22.22%) 
animals (20). In the case of the group B animals with 
proven gunshot effects on their clinical status, airgun 
bullets were identified most frequently – in 27 (55.10%) 
animals. In 10 (20.41%) animals, only airgun pellets 
were found, whereas in two (4.08%), there were both 
airgun pellets and a bullet from an airgun. A ball bullet 
was identified in one dog only (2.04%).

In 2 animals of group A (7.41%) and in 9 (18.37%) 
of group B, radiographic examinations demonstrated 

only the presence of small metallic chips, which would 
indicate a perforating bullet wound, but it was impos-
sible to determine the type of the bullet.

The history obtained from the owners of affected 
dogs and cats demonstrated significant differences in 
their awareness of gunshot injuries in their pets. Only 
35.2% of cat owners suspected that a gunshot may have 
caused the health problems of their pets. In contrast, as 
many as 71.43% of dog owners were aware of gunshot 
injuries sustained by their pets.

Our earlier observations demonstrated that in 55.6% 
of animals gunshot injuries had not been associated with 
any serious health problems. The animals could have 
been shot from several weeks to several years before 

Fig. 3. Correlations between bullet types and gunshot effects on the clinical status of animals (l – live, d – dead) in two groups 
and time periods (A from 2000-2003, B from 2004-2009), n – number of animals
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being examined. This fact suggests that the numbers of 
shootings reported by the authors were underestimated. 
It may then be supposed that the studies did not include 
animals which dropped dead immediately after being 
shot and were not presented for judicial-veterinary 
examination, as well as animals in which no radiologi-
cal examination was performed. Nevertheless, on the 
basis of the data obtained, one may estimate the degree 
of exposure of the animal population to gunshots from 
various types of firearms.

Compared with human medicine, cumulative assess-
ments of gunshot injuries in animals are very rarely pre-
sented and discussed in veterinary literature. Moreover, 
a comparison of our results with those obtained by other 
authors is somewhat impeded by significant differences 
in the classification of studied groups. Reports found 
in veterinary literature usually focus on the causes of 
death (16, 22, 27). This results from the fact that a bullet, 
although a blunt-edged object, is a rather untypical tool 
that may inflict various injuries (10, 18). On the other 
hand, studies of gunshot wounds in people are carried 
out with regard to the whole population or to selected 
social groups (5, 6, 21, 25, 28, 29, 31). Keep (13) carried 
out an analysis of animals, similar to that presented in 
this study. He found bullets in 1.7% of animals admitted 
to the Sydney University Veterinary Hospital for radio-
graphic examinations. The majority of those animals 

had been shot with air guns, which, 
as the author observes, are easily 
available to children in Australia and 
are not considered dangerous. Studies 
by Kalinowski and Czerska (12), per-
formed on human subjects in 2006, 
demonstrated that gunshots caused 
injury in 0.1% of patients examined 
at the Military Hospital in Dęblin 
(Lublin Voivodeship). In our studies, 
gunshot wounds were detected in 
0.8% of patients admitted for radio-
logical evaluation, whereas gunshot 
wounds with confirmed effects on the 
clinical status were found in 0.36% of 
animals. Thus, the incidence of animal 
shootings in Lublin Voivodeship was 
half as high as that reported by Keep 
(13) from Australia, but several times 
as high as the incidence of gunshot 
injuries to humans. The evaluation 
of the incidence of gunshot injuries 
among humans over the years is dis-
cussed in many studies, both Polish 
and foreign (5-7, 14, 31). It is assumed 
that two factors are responsible for the 
growing number of gunshot injuries, 
the first one being the availability of 
firearms. Trela et al. (28) demonstrated 
a  14-fold increase in the number of 
offences with the use of firearms 
during the last five years of the 20th 

century. The authors assume that it was the increased 
availability of firearms following the political transfor-
mation in Poland that was responsible for this negative 
development. Also studies by Bangalore and Messerli 
(4) confirm a positive correlation between the number 
of firearms per one inhabitant of the United States and 
the number of gun deaths. An analysis by Desmarchelier 
et al. (8) of the shootings of predatory birds in Quebec 
in 1986-2007 shows a notable decrease from 13.4% to 
2.2%. The author explains this trend, among others, by 
the decreasing number of firearms in areas inhabited 
by predatory birds. Another factor, which may affect 
the number of shootings, is the compliance with the 
law. Studies by Kozlowski and Michalski (15) have 
demonstrated a decrease in the number of deaths from 
violence during periods of particularly restrictive law.

The results of our studies demonstrated that the 
amendment of legal regulations did not affect the per-
centage of gunshot animals with proven effects of the 
gunshot on their clinical status (0.37% during period 
A and 0.35% during period B). However, there was 
a  higher percentage of animals shot to death before 
the amendment. There were also differences between 
these two time periods in the type of bullets identified 
in animals whose clinical status had been affected by 
the gunshot. The amendment of the Act of May 21, 
1999, on Firearms and Ammunition (11) opened free 

Fig. 4. Radiological pictures of bullets found in the animals examined: a. deformed 
full metal jacket bullet, b. shot bullets, c. d. air gun bullets
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access to air guns without permit required. This weapon 
is cheap and easy in operation. The amendment may 
also be the cause of the growing incidence of gunshot 
wounds from low-energy weapons (6, 7). At the same 
time, air gun shootings, which usually cause little harm 
to the animal’s body, may explain why so many animal 
owners were unaware of the injuries suffered by their 
pets. Sometimes, pet owners learn about the presence of 
bullets in their animals only by accident – for example, 
when the animals are examined radiologically (17).

Dogs constitute two thirds of gunshot animals. The 
most common companions of man are his easiest vic-
tims. Both dogs and cats, the latter ranking the second in 
the incidence of gunshot injuries, were rarely wounded 
or killed for protection of people or other animals. Dogs 
in both groups were shot with various types of weap-
ons, while cats were most often the target of pneumatic 
(air gun) shooting. This fact, combined with an almost 
two-fold increase in the percentage of air gun shootings 
after the law amendment and the proven increase in the 
percentage of gunshot cats with confirmed effects on 
their clinical status recorded during the same period, 
may suggest that cats were shot for ill-conceived 
entertainment. A similar phenomenon of animal abuse 
has been described by other authors as well (1, 13). It 
should also be emphasised here that only one third of 
cat owners associated health deterioration in their pets 
with a possibility of a gunshot. It may also indicate that 
cats often remained unattended by their owners. On the 
other hand, dog owners’ awareness of gunshot wounds 
in their pets was much higher.

The variable percentage of gunshot injuries in ani-
mals demonstrated in our studies in particular years 
has also been reported for men. This fact has not yet 
found any reliable explanation (3, 5, 25) and requires 
further studies.

Unlike other authors, we did not find and relationship 
between gunshot injuries in various groups of animals 
and the season of the year. According to Desmarchelier 
et al. (8), shootings of predatory birds were usually 
recorded in autumn. In humans, as well, the highest 
number of gunshot victims is recorded in autumn months 
(5) or in early winter (25).

The study did not demonstrate any significant corre-
lation between the percentage of animals gunshot with 
confirmed consequences for their clinical status and 
the law amendment concerning the availability of fire 
arms. On the other hand, the analysis did reveal a lower 
percentage of shootings with fatal consequences and 
a change in the type of bullets.

Such studies make it possible to indirectly estimate 
fire arms possessed illegally by the population in a spe-
cific area and the theoretical exposure of humans to their 
criminal use. The potential threat from fire arms may 
also be compared between different parts of the country. 
It is particularly important for regions such as Lublin 
Voivodeship, where the criminal use of fire arms is very 
rare, and where data on this type of threats, originating 
from few cases, are relatively selective and inaccurate.
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