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Abstract
Lethal episodes arising from interactions with cattle may be the result of a response of the animals to simple handling and 
herding, or from reactions to deliberate provocation or goading intended to incite aggressive behavior for public entertainment 
purposes. Deaths may be considered to be unprovoked and unanticipated, or provoked and predictable. Cattle cause significant 
numbers of deaths globally and are considered the most dangerous large animal in Britain. Behavior may be unpredictable even 
in apparently docile domesticated animals, and attacks may be by a single animal or a herd and result in injuries from kicking, 
head/butting/charging, stomping, goring, and crushing. Craniofacial injuries may involve fractures of the spine or skull with 
cerebral contusions and lacerations associated with subarachnoid, subdural, and extradural hemorrhages. Chest injuries are also 
characterized by fractures which may be multiple with flail chest, hemo- and pneumothoraces, and organ disruption. Injuries 
to the abdomen and perineum include intestinal perforations, splenic rupture, perineal and vaginal tears, urethral lacerations 
and avulsions, and bladder and rectal perforations. Significant vascular injuries include complete and partial transections and 
lacerations. Males living in rural areas are most at risk of a fatal encounter.
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Introduction

There are a number of ways that death can be caused by ani-
mals that include blunt and sharp force injuries most often 
arising from crushing, stomping, goring, or biting [1]. Other 
deaths may result from envenomation or poisoning [2]. While 
mechanisms and circumstances of death have been studied 
for a range of animals, this has not occurred in a medicolegal 
context for cattle and so the following review was undertaken 
as there are some quite unique aspects of the handling of cattle 
that differ from other domestic species.

Materials and methods

A literature search was undertaken for the terms cattle, cow, 
bull, forensic, injury, and death on the PubMed and Google 
Scholar databases. In addition, these terms were searched for 
on Google to capture media reports of such events. The search 

was not aimed at documenting all such cases, merely to deter-
mine the range of activities that may lead to serious injuries 
or death related to the handling of, or association with, cattle.

Discussion

Overview

Deaths involving cattle are slightly unusual when compared 
to fatalities related to other species, as lethal events may occur 
not only from handling and herding these animals but also 
from deliberate provocation or goading to initiate aggressive 
behavior, as in bullfights and rodeos. Thus, deaths may be 
unprovoked and unanticipated (e.g., during farm work), or 
provoked and somewhat predictable (e.g., during a bullfight).

Farming

Cattle are responsible for a significant number of deaths 
in agricultural areas globally. This is due to several factors 
related to the sheer number that are raised for meat and milk 
and also to their size which may make handling difficult. They 
may also be unpredictable in their behavior and can move 
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quickly [3, 4]. The force from kicks, stomping, or head butt-
ing [4, 5], similar to that from horses, donkeys, and camels 
[6–8], can cause devastating lethal blunt force head, chest, 
and abdominal injuries. Although kicking is more common, 
head butt/charging and trampling are associated with more 
severe injuries [9]. Crushing in a confined space may also 
happen when cattle are being herded into stalls or onto trucks 
for transport. As with water buffalo, goring from horns may 
occur resulting in deep vascular, soft tissue, and organ injuries 
[10]. While the majority of these deaths are uncomplicated, 
on occasion, lethal trauma from animal attacks has initially 
been confused with homicide [11, 12].

The majority of the 1610 animal-related fatalities in the 
United States occurring between 2008 and 2015 were due to 
“other mammals” which consisted predominantly of horses 
and cattle [13]. It has been estimated that approximately 
20–22 deaths occur each year in the United States from cattle, 
only 10 of which involved bulls. In five cases, multiple cows 
were involved in the attack, usually when walkers, joggers, 
or cyclists had entered pastures. The presence of a dog may 
provoke an attack [14]. In the United Kingdom, 74 people 
were killed by cattle (70% due either to bulls or newly calved 
cows). This has led cattle to be declared the most dangerous 
large animal in Britain [15, 16].

Farm, transport, and abattoir workers are most at risk from 
injuries and death caused by domestic cattle [17]. In Victoria, 
Australia, for example, cattle handling is one of the top three 
causes of deaths on farms [3] with farming being the sixth 
most dangerous occupation in the United States [18] and the 
most dangerous occupation in Ireland [19]. If hours of expo-
sure are taken into account, the risk of a bull-related death 
is higher than that associated with the use of a tractor [20].

Types of injuries

Typical chest injuries include multiple rib fractures with 
flail chests, hemo- and pneumothoraces, and organ damage. 
Abdominal injuries often involve goring and include intestinal 
perforations and liver and splenic lacerations [21]. Perineal 
injuries may also occur [22, 23] ranging from simple vulval 
abrasions and hematomas to complicated perineal and vagi-
nal tears, urethral lacerations and avulsions, and bladder and 
rectal perforations [24]. Craniofacial injuries can arise from 
trampling or kicking [25] and include spinal or skull fractures, 
subdural, subarachnoid, extradural hemorrhages, and cerebral 
contusions and lacerations. Vascular injuries usually occur in 
the perineum or legs and range from complete to partial ves-
sel transection or laceration. Intimal tears may be associated 
with subsequent thrombus formation [26]. Those most at risk 
of such injuries include males and the elderly living in rural 
areas [27]. Underlying comorbidities and treatments such as 
anticoagulation may exacerbate the effects of these injuries 
in older individuals [5].

A study from Poland showed that 98 of 1872 animal-
related injuries were due to bulls, with 92 (94%) of the cases 
occurring in rural areas [28]. Rarely, however, goring inju-
ries involving children have been reported [29]. Activities 
associated with deaths include working in an enclosed space 
(33%), herding or moving (24%), loading (14%), or feeding 
cattle (14%) [15]. In addition to these potential dangers, cat-
tle mustering, particularly on large properties such as those 
found in outback Australia, may be associated with accidents 
involving vehicles such as quad bikes which may be unstable 
in irregular terrain [30].

Other transport-related injuries and deaths may occur with 
cattle which may involve single vehicle/motor cycle crashes 
or larger scale incidents where trains have been derailed. This 
has occurred in a number of countries when trains have col-
lided with cattle on the track. In these cases, it is usually the 
cattle who suffer injury and death [31–33]. In a highly unusual 
case in India, a man who was standing near a rail track was 
killed when a cow that had been hit by a train was launched 
into the air and impacted him [34].

Bullfighting (La Corrida)

One of the more unusual aspects of fatalities associated with 
cattle relates to recreational activities where bulls are encour-
aged and expected to act aggressively. This may take the form 
of bullfighting, running with bulls, or riding bulls in rodeos. The 
divergence of opinion on bullfighting is well captured by quotes 
from two great American writers: while Steinbeck stated that “I 
think bullfights are for men who aren’t very brave and wish they 
were,” this contrasted (somewhat predictably) with Hemingway 
who considered that “Bullfighting is the only art in which the 
artist is in danger of death and in which the degree of brilliance 
in the performance is left to the fighter’s honor.” It is estimated 
that approximately 1600 bullfighting events occur each year in 
Spain with different formats including variable ages of the bulls, 
and fighting on foot or horseback [35].

Bulls used for fighting, toro brava, are generally the largest 
and most aggressive and weigh in between 500 and 730 kg 
(1100–1600 lbs). They undergo minimal handling and are 
essentially raised as “a wild animal on special farms” [36]. 
The fight is staged with picadors initially spearing the bull’s 
neck muscles so that its forward movement and tossing mus-
cles are weakened, therefore preventing it from raising its 
head. The banderillas then add to the injury by stabbing with 
short barbed spears [36, 37] (Fig. 1). Approximately 180,000 
bulls are killed in bullfights each year globally [38]. The activ-
ity is not, however, without risk of injury or death for the 
matador [39], with a study that examined cases from Spain, 
Portugal, and southern France showing a mean accident rate 
of 9.13% and a mortality rate of 0.48%.

The most common injury involves damage to blood ves-
sels in the thigh and groin from goring, with prognostic 
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factors for a lethal outcome in the ring being vascular inju-
ries and goring in the back [35]. Deep perineal injuries may 
also be associated with serious vascular damage [37]. Other 
injuries may be caused by impact from charging, falling, 
or stomping. If a bullfighter is facing the bull, injuries are 
most likely in the upper internal thigh and lower abdominal 
quadrants. This contrasts with situations where a bullfighter 
might be attempting to run from a bull where injuries occur 
more often in the buttocks, posterior thighs, and perineum 
[39]. If horn penetration is deep enough, a bull can then lift a 
bullfighter into the air by extending the neck. Rotational head 
movements may then cause extensive destruction of deep 
tissues with marked bacterial contamination [39]. Angular 
acceleration following being lifted and thrown also increases 
the risk of blunt cranio-cervical trauma on impact with the 
ground [36].

Running of the bulls

Bulls also feature prominently in certain festivals, particularly in 
Spain. The most well-known fiesta involving bulls is probably 
the Running of the Bulls in Pamplona in July, made famous 
by Hemingway’s book The Sun Also Rises. While hundreds of 
mainly minor injuries are dealt with each year, 16 people have 
died since 1910. Deaths are mostly caused by goring, trampling, 
or blunt trauma from impact with horns [40]. A case of crush 
asphyxia beneath a pile of fallen runners has been reported [41]. 
More deaths have, however, occurred in other festivals, with 
greater than 30 fatalities claimed to have occurred in Valencia’s 
bull-running events since 2015 [42].

An analysis of injuries caused by bull horns at fiestas that 
were treated at a single center in Spain over a 41-year period 
involved a total of 296 patients. The mean age was 33.4 years 

Fig. 1  A banderillero stabbing a bull in the neck with pointed darts during a bullfight at the Plaza de Toros México in Mexico City
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(range 17–91 years) with 288 males (97.3%). The mortality 
was 5.1% with risk factors being arterial injuries, abdominal 
injuries, and an age over 65 years [43].

Rodeos

Another situation where bulls are goaded into performing for 
crowds involves rodeos. Rodeos have been described as one 
of the most dangerous sports in the world with data showing 
that approximately 20 of every 100,000 rodeo contestants 
suffered severe injury compared to the rate among football 
players of less than one in every 100,000. Stomping on the 
chest or back has been associated with the worst outcomes. 
Bull riding had the greatest injury frequency with 16 deaths 
on the bull riding circuit occurring between 1989 and 2009 
[44–46]. Deaths have occurred in riders who have fallen 
while bull riding and been kicked by the animal’s back legs, 
despite the wearing of protective head and chest equipment 
[47]. Fatalities at rodeos have involved children [48] and have 
also occurred in participating animals including bulls, steers, 
cows, and calves [49].

Conclusion

The size and unpredictable nature of cattle make them poten-
tially dangerous to work with. Lethal injuries may result from 
both blunt and sharp force trauma and may occur unexpectedly 
in farming, or during activities such as bullfighting and rodeos 
where the animals are provoked to behave aggressively. Very 
characteristic injuries from trampling, crushing, and goring 
may all be found during the autopsy evaluation of such cases.

Key points

1. Deaths caused by cattle may result from simple handling 
and herding, or from deliberate provocation or goading.

2. Injuries result from kicking, head/butting/charging, 
stomping, goring, and crushing.

3. Blunt and sharp force trauma may injure the head, chest, 
abdomen, and limbs.

4.     Males living in rural areas involved in farming activi-
ties are most at risk of a fatal encounter.Funding Open 
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