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Abstract
The present study aimed to establish the prevalence of orthopedic injuries and main clinical-epidemiological 
findings in equids referred to the Large Animal Veterinary Teaching Hospital of the Universidade de Brasília 
(HVET-UNB), during a 2-year period (March 2016 to February 2018). All equids records during the 2-year 
period were reviewed to select the orthopedic injury cases. Animal records were divided into two groups: 
traction animals and those participating in other equestrian activities. Definitive diagnosis, reached by 
means of physical evaluation and ancillary diagnostic (radiography and ultrasonography) methods, 
showed that 34% (156 cases) of the referred 438 equids, presented some sort of orthopedic disorders. Of 
these cases, 151 (96.8%) were horses, four (2.6%) mules, and one (0.6%) donkey. Ninety (58%) were traction 
horses and 66 (42%) participated in other equestrian activities, while 45.5% (71/156) were females and 
54.5% (85/156), males. Forelimbs were the most affected (51.9% - 81/156), followed by hind limbs (41.1% - 
64/156) and vertebral column disorders (7% - 11/156). Furthermore, 75% (117/156) presented some degree 
of lameness while 25% (39/156) had no pain or gait alterations. The three major orthopedic injuries were 
bone disorders (40.4% - 63/156), tendinopathies (25.6% - 40/156) and arthropathies (13.5% - 21/156), while 
the digital (9% - 14/156), muscle (6.4% - 10/156) and ligament (5.1% - 8/156) injuries were observed less 
frequently. Total mortality rate reached 32.7% (51/156), and fractures represented the major orthopedic 
disease leading to euthanasia (80.4% - 41/51). The high number of traction equids attended (90 animals 
- 58%) indicates the still frequent use of these animals in large urban centers. The high mortality rate 
in this category (50% - 45/90), representing 90.1% (45/51) of all deaths, reveals the need for developing 
public policies prohibiting horses from circulating in urban areas while also improving their welfare in 
the rural area. We reiterate the importance of retrospective studies for identifying risk factors, proposing 
management changes and creating policies to avoid animal suffering and financial losses.

Keywords: arthropathies, equids, fractures, tendinopathy, retrospective study.

resumo
O presente estudo objetivou estabelecer a prevalência de lesões ortopédicas e os principais achados clínico-
epidemiológicos em equídeos encaminhados ao Hospital Veterinário de Grandes Animais da Universidade 
de Brasília (HVET-UNB), durante o período de dois anos (março de 2016 a fevereiro de 2018). Todos os 
registros de equídeos durante este período foram revisados; e casos de lesões ortopédicas selecionados. Os 
animais foram divididos em dois grupos: animais de tração e outras atividades. O diagnóstico definitivo foi 
obtido por avaliação física e métodos diagnósticos auxiliares (radiografia e ultrassonografia). No período 
de dois anos, 438 equídeos foram encaminhados para o HVET-UNB, onde as injúrias ortopédicas foram 
responsáveis   por 34% (156 casos) dos atendimentos. Destes casos, 151 (96,8%) eram equinos, quatro (2,6%) 
muares e um (0,6%) asinino. Noventa (58%) foram equídeos de tração e 66 (42%) utilizados em outras 
atividades equestres. Em relação ao gênero, 45,5% (71/156) eram fêmeas, e, 54,5% (85/156), machos. Os 
membros torácicos foram os mais acometidos (51,9% - 81/156), seguidos dos membros pélvicos (41,1% - 
64/156) e coluna vertebral (7% - 11/156). Além disso, 75% (117/156) apresentaram algum grau de claudicação, 
enquanto 25% (39/156) não apresentaram alterações de dor ou na marcha. As  três principais lesões 
ortopédicas foram as osteopatias (40,4% - 63/156), tendinopatias (25,6% - 40/156) e artropatias (13,5% - 
21/156). Contando com menor frequência houve lesões digitais (9% - 14/156), musculares (6,4% - 10/156) 
e ligamentares (5,1% - 8/156). A mortalidade total atingiu 32,7% (51/156), e as fraturas representaram a 
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principal doença ortopédica causando eutanásia (80,4% - 41/51). O grande número de equídeos de tração 
atendidos (n=90 - 58%) mostra o uso ainda frequente desses animais em grandes centros urbanos. A alta 
taxa de mortalidade nessa categoria (50% - 45/90), representando 90,1% (45/51) de todos os óbitos, revela 
a necessidade de desenvolvimento de políticas públicas que proíbam a circulação desses equídeos em 
áreas urbanas e também melhorem sua condição de bem-estar na área rural. Reiteramos a importância de 
estudos retrospectivos na identificação de fatores de risco, proposição de mudanças na gestão e políticas 
para evitar o sofrimento dos animais e perdas financeiras.

Palavras-chave: artropatias, equídeos, estudo retrospectivo, fraturas, tendinopatias.

introduction
The equid population in Brazil is the third largest in the world, estimated at 5.3 million animals, 

of which approximately 17,000 animals are in the Federal District (Ministério da Agricultura, 
Pecuária e Abastecimento, 2016). Orthopedic injuries are important in the clinical routine of 
the species (Pierezan et al., 2009; Tipton et al., 2013; Marcolongo-Pereira et al., 2014). The type 
of activity, anatomical conformation, environment, nutrition and management influence the 
prevalence of musculoskeletal injuries (Evans & Walsh, 1997; Murray et al., 2006; Menarin et al., 
2012). Furthermore, the training program and type of sports activity may overload specific 
anatomic structures, predisposing the animals to such lesions and lameness (Murray et al., 2006).

In this sense, retrospective studies, especially those covering different systems, allow 
determining the frequency of the main diseases, their epidemiological aspects and economic 
losses to the equestrian activity (Pierezan et al., 2009; Marcolongo-Pereira et al., 2014). Recently, 
a six-year period retrospective study on traction equids attended at the Large Animal Veterinary 
Teaching Hospital of the Universidade de Brasília (HVET-UNB), reported a 29% prevalence of 
primary locomotor disorders (Rehbein, 2016). This percentage becomes even more significant 
considering the total number of equids referred to the institution. Therefore, the present study 
aimed to establish the prevalence of orthopedic injuries and main clinical-epidemiological findings 
in 156 equids referred to HVET-UNB, in the two-year period (March 2016 to February 2018).

Materials and methods
The records of all equids referred to HVET-UNB during the two-year period (March 2016 to 

February 2018) were reviewed to select the cases of orthopedic injuries. The equids were divided 
into two groups: traction animals and those participating in other equestrian activities (horseback 
riding, rodeo, cowboy mounting, endurance riding, barrel racing/drum, etc.). The  conclusive 
diagnosis was reached by physical evaluation and ancillary diagnostic (radiography and 
ultrasonography) methods.

The data were grouped and classified according to the species, gender, anatomical region (fore 
or hind limbs), presence of lameness and physical nature (tendinous, bone, articular, muscular, 
ligament and digital). The data were, then, tabulated in Microsoft Excel 2010 spreadsheet and 
analyzed regarding the frequency distribution of the variables (Pierezan et al., 2009). The total 
mortality rate was estimated and, also, the mortality related to each condition.

results
In the two-year period, of the total 438 equids referred to HVET-UNB, 34% (156 cases) represented 

orthopedic injuries, of which 151 (96.8%) were horses, four (2.6%) mules, and one (0.6%) donkey. 
Ninety (58%) were traction animals while 66 (42%) participated in other activities, whereas 45.5% 
(71/156) were females and 54.5% (85/156), males. Forelimbs were the most affected (51.9% - 81/156), 
followed by hind limbs (41.1% - 64/156) and vertebral column disorders (7% - 11/156). Furthermore, 
75% (117/156) of the equids had some degree of lameness while 25% (39/156) showed no signs 
of pain while moving or gait alterations.

The most prevalent orthopedic disorders are shown in Table 1. Of the total medical records 
evaluated, bone disorders reached 40.4% (63/156), followed by tendinopathies (25.6% - 40/156), 
arthropathies (13.5% - 21/156), podopathies (9% - 14/156), myopathies (6.4% - 10/156), and 
desmopathies (5.1% - 8/151). The total number and percentage of deaths per disease are presented 
in Table 2. A total of 51 animals (32.7% - 51/156) died or were euthanized, of which 45 (88.2%) were 
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table 1. Prevalence of the main orthopedic diseases in 156 equids attended at the Large Animal Veterinary 
Teaching Hospital of Universidade de Brasília, from March 2016 to February 2018.

Disease
Number of equids

Total (%)
Traction Other activities

Bone disorders 47 16 63 (100%)

Fractures

Radius and ulna 11 0 11 (17%)

Tibia and fibula 4 1 5 (8%)

Third metacarpal 3 0 3 (5%)

Third metatarsal 4 2 6 (10%)

Sesamoid 1 0 1 (2%)

First phalanx 1 1 2 (3%)

Vertebral 6 2 8 (13%)

Fourth metacarpal 0 1 1 (2%)

Carpal 2 0 2 (3%)

Spacula 2 1 3 (5%)

Humerus 2 0 2 (3%)

Femur 2 0 2 (3%)

Pelvis 4 0 4 (6%)

Jaw 0 1 1 (2%)

Naviculitis 0 2 2 (3%)

Enthesophytosis 2 0 2 (3%)

Periostitis 0 4 4 (6%)

Carpus valgus 3 1 4 (6%)

Tendinopathies 20 20 40 (100%)

Tendinous lacerations

CDET 6 5 11 (27,5%)

CDET and LnDET 0 2 2 (5%)

LnDET 2 0 2 (5%)

SDFT and DDFT 2 2 4 (10%)

DDFT 1 0 1 (2.5%)

SDFT 0 1 1 (2.5%)

Tendinitis

DDFT 0 3 3 (7.5%)

SDFT and DDFT 0 1 1 (2.5%)

SDFT 0 3 3 (7.5%)

Infraspinal 1 0 1 (2.5%)

Flexural deformity 6 2 8 (20%)

Tenosynovitis 0 1 1 (2.5%)

Higroma 1 0 1 (2.5%)

Bicipital bursitis 1 0 1 (2.5%)

CDET: common digital extensor tendon; LDET: lateral digital extensor tendon; LnDET: long digital extensor tendon; DDFT: deep digital 
flexor tendon; SDFT: superficial digital flexor tendon; SL: suspensory ligament; SLEB: SL extensor branches.
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Disease
Number of equids

Total (%)
Traction Other activities

Arthropathies 11 10 21 (100%)

Osteoarthrosis/osteoarthritis 5 6 11 (52%)

Synovitis 2 1 3 (14%)

Osteochondritis dissecans 0 2 2 (10%)

Septic polyarthritis 0 1 1 (5%)

Dislocation 4 0 4 (19%)

Podopathies 4 10 14 (100%)

Laminitis 1 7 8 (57%)

Podal osteitis 1 1 2 (14%)

Exudative dermovilitis 2 0 2 (14%)

Hoof wall fracture 0 2 2 (14%)

Myopathies 2 8 10 (100%)

Myositis 1 3 4 (40%)

Rhabdomyolisis 0 2 2 (20%)

Fibrotic myopathy 0 1 1 (10%)

Lacerations 1 2 3 (30%)

Desmopathies 6 2 8 (100%)

Desmitis

Tarsal collateral ligaments 0 1 1 (12.5%)

Medial patellar ligament 2 0 2 (25%)

Straight sesamoid ligament 1 0 1 (12.5%)

SLEB partial rupture 1 0 1 (12.5%)

SL rupture 1 0 1 (12.5%)

SL mineralization 1 0 1 (12.5%)

Annular ligament mineralization 0 1 1 (12.5%)

TOTAL 90 66 156

CDET: common digital extensor tendon; LDET: lateral digital extensor tendon; LnDET: long digital extensor tendon; DDFT: deep digital 
flexor tendon; SDFT: superficial digital flexor tendon; SL: suspensory ligament; SLEB: SL extensor branches.

table 1. Continued...

table 2. Total number and percentage of deaths/euthanasia per orthopedic disease in 51 equids attended 
at the Large Animal Veterinary Teaching Hospital of Universidade de Brasília, from March 2016 to 
February 2018.

Disease
Number of dead/euthanised equids

Total (%)
Traction Other activities

Fractures 37 4 41 (80.4%)

Flexural deformities 4 0 4 (7.8%)

Dislocation 4 0 4 (7.8%)

Laminitis 0 1 1 (2%)

Rhabdomyolisis 0 1 1 (2%)

TOTAL 45 (90.1%) 6 (9.9%) 51 (100%)
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traction equids and six practiced other activities (11.8%). The mortality rate per category reached 
50% (45/90) and 9% (6/66) for traction equids and other activities, respectively. Fractures were 
the main cause of death/euthanasia (41 cases - 80.4%), followed by acquired flexural deformities 
(4 cases - 7.8%), dislocations (4 cases - 7.8%), laminitis and rhabdomyolysis (1 case each - 2%).

Discussion and conclusions
The results showed that orthopedic injuries were more frequent in males, with a 9% difference 

in the prevalence between males and females. This finding is similar to that described in a study 
with traction equids in the Federal District, in which 59% were males and 41% females (Rehbein, 
2016). Likewise, in the municipality of Botucatu, SP, a study with 116 horses reported a percentage 
of 43% females and 57% males (Sousa et al., 2017). However, a study with traction equids in 
Arapiraca, AL, reported a higher percentage of mares (86.32%), which according to the authors, 
they were chosen due to more docile temperament for work, besides being not necessary to stop 
the traction cart load to urinate, and also their use in reproduction (Mariz et al., 2014).

Forelimbs were the most affected (51.9% - 81/156), corroborating previous studies (Maranhão et al., 
2006; Sousa et al., 2017). This result is explained by the fact that the forelimbs are responsible 
for supporting up to 65% of body weight, lifting the animal from the ground, absorbing impacts 
and executing the maneuvers to change direction (Denoix, 1994), besides other specific activities 
may overuse these limbs (Hernandez et al., 2001; Sousa et al., 2017). Lameness was observed 
in 75% (117/156) of equids suggesting, in most cases, acute or subacute lesions; whereas equids 
with chronic diseases of podotrochlear apparatus may present important radiographic changes 
and no degree of claudication (Maranhão et al., 2006). An epidemiological study conducted with 
racehorses reported that lameness problems were the main cause of interruption of training 
(67.6%), followed by respiratory problems (Rossdale et al., 1985; Hernandez & Hawkins, 2001).

The most prevalent orthopedic injuries were bone disorders (40.4% - 63/156), with fractures 
(81% - 51/63) being the most frequently observed. Recently, in a 24-year retrospective study, the 
percentage of fractures reached 61.6% (37/60) (Marcolongo-Pereira et al., 2014), while in another 
study in the same area covered by the HVET-UNB, the percentage of fractures in traction equids 
reached 39% (52/135) (Rehbein, 2016). Muscle-skeletal injuries are the leading cause for missing 
training days for Thoroughbred horses (Dyson et al., 2008), with fractures accounting for up to 
60% of the fatalities (Verheyen & Wood, 2004; Legorreta, 2013). In the present study, fractures 
caused significant economic losses since most equids under these conditions were euthanized, 
mainly due to the high surgical cost, postoperative complications and unfavorable prognosis for 
survival and sport (Hernandez et al., 2001; Beisser et al., 2011; Legorreta, 2013).

Among tendinopathies (25.6% - 40/156), tendinous lacerations represented 52.5% (21/40) of the 
cases. A retrospective study in Maringá-PR indicated that activities related to wound management, 
such as tendon sutures, were one of the most performed procedures, reaching 28.5% of the cases 
(Meira et al., 2014). Digital extensor tendon lacerations are associated with large avulsion wounds 
on the dorsal aspect of the metacarpal or metatarsal bones in horses. These facts evidenced the 
high incidence of tendinous lacerations in equines caused most commonly by cuts with fence 
wires, trampling, and kicks on piercing/cutting objects (Belknap  et  al., 1993). In most cases, 
lacerations involving digital flexor tendons are associated with unfavorable prognosis, unlike 
those in the extensor tendon (Foland et al., 1991; Jansson, 1995). Therefore, in the present study, 
the majority of the animals affected by lacerations had a favorable prognosis, since 71.4% (15/21) 
presented lacerations of the extensor tendons and only 28.6% (6/21) of the flexors.

Of the arthropathies, present in 13.5% (21/156) of the cases, osteoarthrosis/ osteoarthritis were 
the most diagnosed conditions, with 52% (11/21). This fact becomes relevant since several studies 
have found that the main cause of wear and consequent termination of sporting career of young 
horses is joint disease (Rossdale et al., 1985; Todhunter et al., 1996). The occurrence of this disease 
in equine athletes is routine and indicated by the prevalence of 11% obtained for Crioulo horses, 
followed by 10% in saddle horses and Quarter horses (Veiga, 2006). The results of this study may 
be explained by the fact that the animals with such arthropathy, attended at HVET-UNB, were 
old with low zootechnical value, rendering the treatment unfeasible due to the high cost and 
unfavorable prognosis since the disease is characterized by progressive deterioration of articular 
cartilage and bone deformations (Schlueter & Orth, 2004).
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Additionally, diffuse aseptic pododermatitis (laminitis) was diagnosed in 57.2% (8/14) of the 
cases of the podopathies (9% [14/156]). Laminitis is the most serious and main disease affecting the 
horses’ hooves (Pollitt, 2004), and reported with a considerable incidence in this study, considering 
the range of foot diseases described in equids and the disease critical prognosis (Pollitt, 2004). 
The other ungual pathologies, such as podal osteitis and exudative dermovilitis, were observed with 
lower frequency. However, a study with traction donkeys in São Luiz-MA diagnosed podal osteitis 
and exudative dermovilitis with 100% and 42.5% frequencies, respectively (Chaves et al., 2011).

Among myopathies (6.4% [10/156]), lacerations and myositis were the most diagnosed, followed 
by rhabdomyolysis and fibrotic myopathy. Pierezan et al. (2009) evaluated necropsy findings 
over a 40-year period and reported a prevalence of 21% for myopathies. Muscular necroses of 
varied nature, mainly toxic, were the most diagnosed diseases. Muscular diseases in equines 
have a poorly standardized classification but the improving ability to recognize the clinical 
syndromes and the use of morphological, biochemical and molecular techniques in diagnosis 
show a tendency towards standardization in the next few years (Amorim et al., 2011).

With a low prevalence in this study, the predominant ligament disease (5.1% - 8/156) was 
medial patellar desmitis with 25% (2/8). Likewise, a study on traction equids performed in Belo 
Horizonte, MG, reported a similar low frequency of 4.3% (Maranhão et al., 2006). On the other 
hand, a study with 199 athlete horses practicing several sports that had pain associated with the 
distal extremity of forelimbs reported a diagnosis of collateral ligament desmitis of the distal 
interphalangeal (CDDIP) joint in 60 (31%) of the cases (Dyson et al., 2005). In another study, 
16 of the 62 cases (38.75%) diagnosed with CDDIP involved horses that practiced jumping, 
complete riding competition, and steeplechase (Dyson et al., 2008). Perhaps the low prevalence 
of such diseases in some regions is related to the limited ability to reach a conclusive diagnosis 
since the most accessible technique is ultrasonography, which presents considerable technical 
limitations of execution (Denoix, 1994). Another relevant factor is that in the area covered by the 
HVET-UNB, desmitis cases are commonly attended at the training sites.

From the total of 156 equines, 90 (58%) were traction animals (used for waste collection, 
recycling, transport services and wandering animals). In large urban centers, the use of traction 
equids is still a common practice so that the animals are submitted to high-intensity exercises 
inadequate to their physical condition. Also, factors such as hard flooring, body profile, physical 
conditioning, nutrition, health, inadequate horseshoeing, hooves quality, age at the beginning of 
activities, length of working day, lack of veterinary assistance, and disputing spaces with motor 
vehicles may be predisposing to locomotor system injuries (Oliveira et al., 2007; Rehbein, 2016). 
Another relevant aspect is the high mortality rate in this category, reaching 50% (45/90), and 
accounting for 90.1% (45/51) of all deaths (Table 2). These data reveal the need for the development 
of public policies prohibiting equines from circulating in urban areas and improving their welfare 
in the rural area. Considering all categories, the total mortality rate reached 32.7% (51/156) 
confirming fractures as highly prevalent, responsible for great economic losses and the main 
orthopedic disease leading to euthanasia in these species (Verheyen & Wood, 2004; Legorreta, 
2013; Marcolongo-Pereira et al., 2014; Rehbein, 2016).

The present data review reiterates the direct relationship between the type of physical activity 
and the orthopedic injuries in horses (Sousa et al., 2017) showing that the prevalence of these 
injuries varies significantly with the activities performed by the equids in the region, the raising 
profile, the breeds involved and the local culture (Evans & Walsh, 1997; Murray  et  al., 2006; 
Menarin et al., 2012; Tipton et al., 2013). The importance of retrospective studies is highlighted 
since it helps to identify the risk factors, propose changes in the management and use of equines 
to avoid financial losses and promote animal welfare.
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