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Abstract

The vaquejada race is a sport with animals which has the greatest so-
cio-economic impact in Brazil and is responsible for generating an intense
cultural and economic movement. However, this activity has been the subject
of questions about well-being involving the environmental and mental com-
fort conditions offered to equine and cattle interactions. It is necessary to
perform technical evaluations of the cattle involved on the basis of scientific
study to better understand the processes of sport and, with this, promote their
evolution on good welfare practices in the 21* century. Therefore, to test the
hypothesis that the use of the official rules of the vaquejada where cattle use a
protective harness on the tail protects the cattle’s tail from injuries in this re-
gion that compromise health. Before, during and after races, a study was de-
veloped that aimed to perform a general and radiological clinical evaluation
in the proximal coccygeal region in cattle that ran in a modern cattle stall.
Forty male bovines were evaluated (average: 2 year-old and 420 kg). Oxen
were subjected to clinical and radiological examination before and after rac-
ing with official rules. Results of the clinical and radiological evaluations per-
formed by veterinarians, did not observe clinical occurrences before and after
the races in the 40 cattle evaluated. The increase in heart and respiratory rates
was a reflection of temporary management stressors, as the animals returned
to the feeding/rumination/interaction pattern after running in the rest pen.
The radiographic findings in the tail, represented by the reduction of the in-
tervertebral space and areas of subcutaneous radiolucency, suggest technical
artifacts derived from the manipulation of the tail for proper positioning to
perform the tests in the condition of retention in the corral. The partial frac-
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ture found by an evaluator showed signs of calcification and was accompa-
nied by swelling in the soft tissue but without pain in the pre-run examina-
tion. It is concluded that the modern vaquejada race, which meets the official
rules, is not related to the increase in lesions in the locomotor apparatus or
other evaluated tissues, including the tail.
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1. Introduction

The vaquejada race is a typically Brazilian sport present in several regions of
Brazil and practiced in a soft sand track with a minimum depth of not less than
40 cm, forming a mattress in which two vaqueros mounted on Quarter-Horse
horses have the objective of reaching the ox and pairing it among the horses,
leading it to the score range demarcated area, where the cattle must be unba-
lanced and pull down at the sand mattress [1]. This sport has ethnographic, so-
ciological, historical and mainly economic importance, where currently more
than 1000 races are performed every year throughout Brazil.

The vaquejada modality has currently been questioned about environmental
and psychological comfort conditions offered to the animals, as well as the poss-
ible injuries caused by the fall of the animal on the track, which may cause irre-
versible damage to the vertebral column, principally at the tails, of these animals.
Vertebral fractures resulting from trauma can cause compression or destruction
of the spinal canal, and animals may present with clinical signs, paresis and pa-
ralysis [2]. Conversely, limb and tail fractures have been described in old folk
reports, however, since the implementation of the rules for the practice of the
sport, ranging from weighing cattle, use of tail protectors and soft ground track
model and officially recognized by the State Secretariat of Inspection and Con-
trol of Brazil [3] these situations have almost been eliminated and has impact
over indicators of the animal welfare [4].

The physical examination can promote an accurate evaluation of the animal
under different conditions and with ease of raising suspicion regarding the loca-
tion of the fracture [5]. However, radiographic diagnosis can accurately confirm
the clinical diagnosis and should be based on the observation of spinal align-
ment, size, shape and vertebral radiopacity [6] [7] [8]. There is nonscientific in-
formation suggesting the occurrence of spinal cord injuries, especially in the sa-
crococcygeal region of cattle used in vaquejada races, but to date, no scientific
evidence has been found to confirm this fact in races that are subject to current
official rules [1] [3]. Given these circumstances, to test the hypothesis that the
use of official rules in a modern cowling does not cause injuries that compro-
mise the health of cattle before, during and after the races, a project was devel-

oped that aims to perform a general and radiological clinical evaluation in the
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proximal coccygeal region in cattle that ran in modern vaguejada. The results of
this study may contribute to improving the conditions of the animals involved in
caving and provide information for the improvement of the current rules if ne-
cessary, meet the desires of our society in the 21st century, and thus the sport

obtains its social license to operate.

2. Materials and Methods

All experimental procedures were performed after approval by the Ethics Com-
mittee on the Use of Animals from the Cesmac University Center (04A/2016), in
Maceié-AL, Brazil.

2.1. Location of the Experiment, Animals and Farming System

The study was conducted in an official park in the municipality of Pilar-AL
(09°35'50"S; 35°57'24"W).

A total of 40 male Nellore oxen were used, with an average age of two years
and an average weight of 420.0 kg. The animals received the same food man-
agement, being raised on pasture of Brachiaria grass (Brachiaria decumbens)
and supplemented with mineralized salt for cattle and water ad libitum. On the
day before the evaluations, all the animals were moved to vaquajada field and
housed in pens inside the cattle farm. In the park, there was shading, and the
cattle had access to water, mineral salt and forage (chopped elephant grass, Pen-
nisetum purpureurn Schum.) ad libitum. In these pens, the oxen were housed
for 48 hours; 24 hours before and after the races, for clinical, behavioral and ra-
diographic analyses. The cattle had already experienced management in these
facilities and pens on different occasions previously, principally for health man-
agement practices.

The cattle were periodically managed for the sanitary control of parasitic dis-
eases such as mandatory vaccinations, such as those for the prevention of clo-
stridiosis (polyvalent SYMPTAN, Boehringer Ingelheim Animal Health, Cam-
pinas-SP) and foot-and-mouth disease (OurovacAftosa, OurofinoSatide Animal,

Cravinhos—SP)—Brazil) following the manufacturer’s instructions.

2.2. Clinical and Radiographic Evaluation in Cattle

To perform this experiment, the cattle underwent clinical and radiographic ex-

amination on two occasions:

o Pre-race of the horse or M-1: animals were evaluated in the containment
area (“brete’) from the displacement of the rest pen to the containment area,
where palpations of the lymph nodes and locomotor limbs were performed,
followed by radiographic examinations and placement of the individual tails
conical harness protector;

e Post-race or M-2: the arrival of the cattle in the containment area (“brete’),
where the conical tail protector was removed, palpation of the lymph nodes

and locomotor limbs was performed, followed by radiographic examinations
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and exit of the “brete” towards the corral of rest. In the resting pens, animals
were monitored and evaluated clinically by the system of 5 domains [9] for a
total of 48 hours, 24 hours before and 24 hours after the horse racing. All
runs were performed on a standard track with soft sand for a length of 150
m.

In the clinical examination, the cattle were subjected to the following assess-
ments: heart rate, respiratory rate, rectal temperature, mucosal color and skin
characteristics (alopecia, lesions and ectoparasites), palpable lymph nodes (size,
consistency, sensitivity and temperature). The locomotor system was also hig-
hlighted, with the animal being evaluated step by step to observe the presence of
lameness, symmetry of the thoracic and pelvic limbs, increases in bone, joint and
tendon volume, presence of wounds and bruises. Besides, in the evaluation of the
5 Domains, environmental, nutritional, health, behavioral and mental parame-
ters were observed [9].

At the end of the radiographic examinations, the cattle were restrained at the
brete, as described above, and radiographs were obtained in the latero-lateral
and dorso-ventral positions, with the device positioned at a distance of 90 cm from
the tail, using digital Rx equipment (Portable Orange 90 kV with Scanner FCR
system Fuji Film). To monitor the animals, in phases M-1 and M-2, were identi-
fied with a cattle wax marker (Raidl-Maxi, RAIDEX Gmbh, Dettingen/Erms,
Germany). The conical tail protector (MMC Tails’ Protectors LTDA, Teresi-
na-PI, Brazil) was used individually following the manufacture orientations.

Digital radiographic images were recorded on a flash drive and converted into
a jpeg format for individual analysis by three veterinarians who did not know
the type of challenge in the cattle were subjected to and the knowledge of the re-
sults of the other two evaluators. The radiographic analysis followed the evalua-
tion protocol that took into account the following items: morphological altera-
tion, deviation, reduction of intervertebral space, subcutaneous radiolucency,
cleft, complete or partial fracture, radiolucent image and loss of vertebral pattern.
For the radiograph evaluations, three veterinarians with experience in radiograph-
ic examinations were used, where each veterinarian analyzed the radiographs of
the tail of 40 cattle in two positions, totaling 80 images per veterinarian.

Results were tabulated in an Excel spreadsheet, and descriptive statistics were
applied using the relative and absolute values and expressed as the mean + stan-

dard deviation.

3. Results and Discussion

Current study showed that, when the cattle were driven within the rules pro-
posed by the MAPA [4], such as the use of cattle with minimum weights and use
of individualized conical tail protectors and tracks with adequate tread, they
could mitigate the possible injuries in different parts. Forty Nellore cattle were
evaluated, and no clinical occurrences were observed before and after the runs,

which was expected. Even the increase in heart and respiratory rate were reflec-
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tions of the action of temporary stressors, and this became clear with the return
of the animals to the feeding/rumination/interaction/rest and mental pattern [9],
adapted for Nellore oxen, after the races in the rest corral. The predominant ra-
diographic findings were due to the handling of the tail in the containment pen
to perform the radiographs and a single partial fracture found by an evaluator
that already exists because it clinically demonstrated an increase in volume and

no sensitivity in the area in pre-running period.

3.1. Inspection and Palpation

In the present study, when examining the skin, lymph nodes and mucous mem-
branes, no changes were found in the parameters evaluated in the pre- and
post-race cycles. The initial clinical evaluation also showed that the cattle used
here were in good health, before any exercise. Also, the analysis of the locomotor
system did not show changes in the parameters studied during the experimental
period, and there were no abnormalities in the movements of getting up, after
the fall, or in walking to the rest curral.

Lameness is sometimes detected in cattle after transport or when they are
housed in unsanitary conditions. Lameness is the third most important disease
in dairy cows, where cattle with a lower body score and inadequate housing
system had a significant association with more limb injuries [10]. In contrast,
in the beef industry, most episodes of lameness are observed in packing plants,
and probably due to housing in commercial feedlots and transportation, and
these authors showed that the most common location for lameness disease was
the foot (~85%) [11]. However, Silveira et a/ (2018) [12] showed that beef
farms in the Amazon region in Brazil, when they have inadequate facilities
(corral and pasture), bovines have a significant amount of foot disorders, es-
pecially in the hind limbs. The cattle used in this research had a good body
score and are housed in pasture. They walk from their pastures to the man-
agement corral for the vaquejada, and the type of accommodation and general
management on the farms in the Northeast region of Brazil can contribute
animal welfare. It should be noted that beef cattle in Brazil are largely raised
and fattened on pasture until they are transported to slaughterhouses.

Also, in the thoracic and pelvic limbs, no asymmetry or increased bone, joint
and tendon volume was detected, and there were no wounds or bruises during
the pre- and post-run inspection. In addition, when the cattle were at rest, ani-
mals with suspended or dragged limbs or asymmetries resulting from joint dis-
placements or fractures were not observed. Such observed evidence allows to in-
terpret the efficiency of the soft sand mat in the range where the animals are
placed, thus absorbing the impact of the fall and avoiding serious injuries to the
animals. Upon palpation of the animals’ bodies, only one animal showed an in-
crease in volume in the dorsal region of the tail but was kept in the vaquejada
test because it did not present pain, discomfort or any type of reaction when this

area was palpated with some pressure.
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3.2. Auscultation

The mean values for heart rate (HR), respiratory rate (RR) and rectal tempera-
ture were 126 * 32.1 bpm, 39 * 6.45 mpm and 39.6°C * 0.7°C, respectively, and
reflect cattle movements. Between the rest pen and the retention cage on a sunny
day in a tropical region, they were tachycardic and tachypneic according to the
comparison with the parameters for animals at rest [13] [14]. The use of brete
restraint for varying periods can also cause temporary stress and consequently
excitation, which eventually results in considerable variations in respiratory and
heart rates. Therefore, researchers should seek other ways of measuring these
parameters, such as the use of cardiac monitors, which are minimally invasive
and can store these clinical signs with confidence.

It is also known that Nellore cattle are better adapted to tropical conditions in
Brazil; however, this group of animals may have more difficulties for handling
when contained than European cattle. Therefore, it should be noted that cattle
may exhibit changes in the heart and respiratory rate due to exposure to periods
in the sun or when they are manipulated, which causes great excitement [15]
[16]. However, when the stressor is removed, the animals should return to nor-
mal. In the present study, it was not possible to obtain the HR, RR and rectal
temperature in the free animals in the rest pen, but in the inspection before and
after the races observed them with normal feeding and drinking water, in addi-
tion to the animals ruminating and playing, which were excellent indicative of
the welfare conditions of cattle when combined with other evaluations per-

formed here, as described in the literature [4] [9].

3.3. Radiographic Exams

Evaluating the radiographic findings, it was observed that the presence of sub-
cutaneous radiolucency (2.1%) (Figure 1) and reduction of the intervertebral
space (8.35%) (Figure 2) were the most frequent in M-2; therefore, when studied
the findings in M-1 from M-2, this higher frequency was maintained (Table 1).
Radiographic finding, may suggest the presence of intervertebral disc diseases,
when associated with pain, paresis or paralysis [17]. Post-race clinical examina-
tion was not able to detect pain or edema in the tail area of greater contact with
the conical tail protector, which can rule out some type of injury in the radio-
graphed area. It should also be noted that the highest frequency of these findings
occurred at M-2, soon after the removal of the conical tail protector and when
the cattle were excited by running, which made it difficult to contain it and its
tail for radiographic examination and thus interfered with the quality of the im-
ages. Also, it is important to observe that Nellore have a typical behavior, which
is very different from the European breeds.

Still, in the radiographic evaluations, it was observed that the item frac-
ture/partial fracture (Figure 3) presented a low frequency (<0.5%), when the to-
tal findings of this item in M-1 are removed, to those observed in M-2. Only one

observation of partial fracture/fracture was observed in M-2, and it was precisely
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Figure 1. Example of the presence of subcutaneous radiolucency artifacts in the tail of
Nellore cattle.

Figure 2. Example of artifacts caused by reduction of the intervertebral space in coccygeal
vertebrae of Nellore cattle.
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Table 1. Frequency of radiographic * findings at the base of the tail of Nellore cattle, pre-
and post-race of vaquejada in a soft sand track.

Radiographic findings

Morphological changes
Deviation
Reduction of intervertebral space
Subcutaneous radiolucency
Fissure
Fracture/partial fracture
Radiolucent imaging

Loss of vertebral pattern

M-17
3 (1.25%)
3(1.25%)
17 (7.10%)
1 (0.42%)
3(1.25%)
2 (0.83%)
1 (0.42%)

2(0.83%)

Total
M-2T
3 (1.25%)
3 (1.25%)
20 (8.35%)
5(2.1%)
3 (1.25%)
3 (1.25%)
1(0.42%)

2(0.83%)

M-2T— M-1T
0
0
3 (1.25%)
4 (1.67%)
0
1 (0.42%)
0

0

Observations: *80 radiographic images were analyzed by each veterinarian (n = 3) in pre- and post-race,
totaling 240 analysis per period of the race; M-1": total of the findings and their frequencies in the pre-race;
M-2": total of the findings and their frequencies in the post-race.

Figure 3. Example of incomplete fracture proximal partial texture with calcification in the

coccygeal vertebrae accompanied by an increase in soft tissue volume in Nellore cattle.
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in the bovine that there was swelling in the tail but no pain on palpation. When
evaluating the incomplete fractures (Figure 4), morphological changes (Figure
5) and deviation of the vertebral feed (Figure 6), there were no differences in the
frequency between M-1 and M-2.

Different authors noted that fractures can involve any part of the spine, but
the most common sites are the vertebral bodies, transverse processes and spin-
ous processes. However, fractures and fissures in the tail bones, when they are
more distal, can occur in management situations. Fractures can cause a sudden
narrowing of the intervertebral disc space, and radiographically, the vertebrae
may appear smaller than normal when a compressive fracture occurs. Disloca-
tions or partial dislocations of the spine may occur with or without fractures,
and sub-luxations may be accompanied by a decrease in the intervertebral space.
These traumatic injuries to the spine and spinal cord often occur in veterinary
and human medicine, leading to devastating sequelae, such as partial or com-
plete loss of motor, sensory and visceral functions [18]. Some of these clinical
signs are not related to a fracture of the tail bones, but pain with edema is fre-
quent when these areas of the body are injured.

Consequences of the spinal cord trauma, depending on the injured segment,

Figure 4. Example of the presence of a small distal cleft in coccygeal vertebrae of Nellore
cattle.
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Figure 5. Example of morphological alterations (calcifications) in coccygeal vertebrae of
Nellore cattle.

Figure 6. Example of deviation with loss of alignment of the coccygeal vertebrae in Nel-
lore cattle.
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can lead to permanent disability, death or euthanasia [18] [19]. External impacts
may result in fracture, subluxation, vertebral dislocation, hemorrhage, hemato-
ma, spinal edema, compressive lesions, and spinal or associated root laceration,
which result in different degrees of neurological dysfunction [20] [21]. However,

none of the evaluated cattle showed such lesions.

4. Conclusion

It is concluded that modern vaqguejada races, which meet the current rules such
as the use of the tail protectors and punctuation bands with soft sand mattresses,
can prevent injuries to the locomotor system or other tissues evaluated here in
cattle. Radiographically, it can be concluded that the occurrence of lesions in the
tail of cattle is very low, where most of them preexisting as a race of cattle, indi-
cating that these injuries appear throughout the life and may not be diagnosed.
The radiographic findings in the tail, represented by reduction of the interverte-
bral space and areas of subcutaneous radiolucency, suggest technical artifacts
derived from the manipulation of the tail for proper positioning to perform the
tests in the condition of retention in the brefe. Finally, all the oxen used had
natural behavior and did not present mental suffering within 24 hours after the

end of the vaquejada test.
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