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FORMATO DA DISSERTAGAO

A presente dissertagdo € composta por quatro capitulos.

O capitulo um apresenta uma introdugdo geral dos objetivos de estudo e a
hipétese desta dissertagao.

O capitulo dois trata-se de uma revisao de literatura abordando a anatomia da
articulagado fémoro-tibio-patelar, os principais disturbios encontrados nessa regido e o
diagndstico por acupuntura.

O capitulo trés é o artigo para publicagcdo em periddico cientifico e contém o
trabalho desenvolvido, foi redigido em inglés preparado para a revista Equine
Veterinary Journal para submissédo apos as consideragdes da banca.

O capitulo quatro finaliza esta dissertagdo com conclusdes gerais deste trabalho e
com sugestdes para estudos futuros.

As referéncias bibliograficas de todos os capitulos se encontram em lista unica ao

final da dissertacgao.



RESUMO GERAL

Introdugao: Doengas da articulagdo fémoro-tibio-patelar (FTP) sdo frequentes em
equinos, sendo o diagnéstico desafiador para o clinico. A acupuntura € uma ferramenta
que pode auxiliar no diagndstico de afecgdes musculoesqueléticas em equinos,
incluindo a articulagado FTP. Objetivo: Avaliar a capacidade preditiva do exame clinico
por acupuntura ao diagnostico das afecgbes FTP em cavalos. Método: Foram
investigados 39 cavalos [(12 Brasileiro-de-Hipismo, seis Puro-Sangue-Inglés, um
cavalo europeu de equitacdo, um Apaloosa, um Lusitano e 18 mesticos, sendo 17
fémeas e 22 machos, com idade variando entre 2 e 18 anos de idade (9.7 £ 4,5 anos)].
Dentre os animais investigados, nove animais apresentavam baixo rendimento, apenas
um com queixa de claudicacdo em membro toracico e 29 deles estava em trabalho ou
treinamento regular, sendo animais sem histérico de afecgdo FTP no periodo do estudo
ou prévio. Levou-se em consideragao a pressao em acupontos diagndsticos, realizada
por dois avaliadores de forma independente utilizando-se uma protecdo de agulha
hipodérmica com extremidade romba. Animais com o diagndstico minimo proposto
sendo a sensibilidade no ponto sugestivo para a articulagdo FTP na insercdo do
musculo biceps femoral, juntamente a ponto Bexiga (B)-20 e/ou 21, foram incluidos no
grupo suspeito (FTP, n = 31), e animais que nao evidenciaram qualquer suspeita de
afeccdo musculoesquelética na avaliagao clinica compuseram o grupo controle (C, n =
8). Seguiu-se a avaliacdo por exames de imagem que compreendeu a radiografia
(incidéncias caudo-cranial e latero-medial obliqua 20° obtidas com equipamento digital
Eklin) e a ultrassonografia (equipamento Siui® CTS 5500, com transdutor linear de 10
mHz em tempo real), cada qual realizada por diferentes profissionais que
desconheciam tanto os resultados da avaliagdo clinica como da outra modalidade
imagiolégica, os quais também descreveram os achados e conferiram escores.
Posteriormente, deu-se origem a trés grupos considerando os membros dos cavalos
avaliados, sendo os membros do lado onde havia a suspeita clinica no grupo dos
membros suspeitos (GMS, n = 48), os membros do lado contralateral ao membro
suspeito, nos cavalos suspeitos, mas que nédo possuia o diagnostico de inclusao, grupo

de membros nao suspeitos (GMNS, n = 14) e o grupo de membros controle (GMC, n =

xi



16). Na analise estatistica comparou os dados obtidos pelos grupos FTP e C através
de teste de Mann-Whitney, e se utilizou o teste de Kruskal Wallis seguido de teste de
Dunn para comparar os GMC, GMS e GMNS, utilizando o programa estatistico
GraphPad Prism versao 5.00 Windows, considerando significativo p < 0,05. Ainda foi
realizado o teste de sensibilidade e especificidade para avaliar o valor preditivo dos
exames de imagem. Resultados: O grupo FTP apresentou maior numero de
acupontos reativos em relagdo ao grupo C (6,00 + 2,80 vs. 0,25 £ 0,45 pontos, p<
0,0001). A mediana dos escores ultrassonograficos foi maior no grupo FTP em relagéo
ao C (1,0 vs. 0, p = 0,0002). A mediana dos achados radiograficos nao apresentou
diferenca significativa entre os grupos FTP e C. A sensibilidade e a especificidade do
diagndstico por acupuntura proposto, considerando-se os achados dos exames de
radiografia e ultrassonografia, foi respectivamente de (80% e 25%). A associacéo do
ponto FTP com VB-DTC chega-se a sensibilidade de 100% e especificidade de 80%.
Conclusao: Conclui-se que o0 exame de palpagdo por acupuntura pode ser
considerado preditivo para afeccbes da articulacdo fémoro-tibio-patelar, sendo
importante a associagdo da ultrassonografia com a radiografia para a avaliagdo da

mesma.

Palavras-chave: Cavalos. Diagnoéstico. Medicina Tradicional Chinesa. Patela.
Radiografia. Ultrassom.
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ABSTRACT

Introduction: Stifle joint disease is frequent in horses, representing a challenging
diagnosis for the equine veterinary practitioner. Acupuncture is a tool used to help the
diagnosis of musculoskeletal diseases in horses, including the stifle joint. Objective: To
evaluate the acupuncture palpation diagnosis as a predictive method for stifle disease
diagnosis in horses. Method: 39 horses [(12 Brazilian-sport-horse, six Thoroughbreds,
one European horse, one Appaloosa, one Lusitanian and 18 mixed breed, being 17
females and 22 males, aging between 2 and 18 years old (9.7 + 4,5 years)] were
evaluated. Amongst subjects nine animals had the complain of poor performance, one
of them was suspect of front limb lameness while 29 were enrolled in usual athletic
activities. None of them had a history of stifle disease at the period of the study or
previously. In the study it was considerate the pressure in acupuncture examination
diagnosis, performed by two evaluators, independently, using a rounded plastic needle
cover as a probe. The animals with sensitivity at the suggestive point for stifle, located
at the sacral origin of the biceps femoris muscle, together with the points Bladder (BL)-
20 and/or BL-21, were considered as the minimum diagnosis and were included at the
stifle group (S, n = 31), and animals with none clinical indication included in the control
group (C, n = 8). Then it was performed the image evaluation, with the radiograph
(caudocranial oblique 20° and lateromedial projections performed with an Eklin digital
equipment) and the ultrasound (performed with an equipment Ultrasound Siui® CTS
5500, with a linear transducer of 10 mHz in real time), each exam was performed by a
different professional, that had no previous knowledge of the results of the clinical
evaluation as well as of the other image exam, performing the findings description and
grading. Thereafter, the limbs of the evaluated horses were divided into three groups,
one embracing the limbs of the same side of the clinical suspected diagnosis
(suspected limb group, SLG, n = 48), other with the limbs with no clinical suspicion but
contralateral to the suspected limbs, (non-suspected limb group, NSLG, n = 14), and the
last with the animals of the control group, the (control limbs group, CLG, n = 16). The
statistical analysis compared the groups S and C with the Mann-Whitney test, and the

Kruskal-Wallis test followed by the Dunn was used to compare the SLG, NSLG and
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CLG, using the software GraphPad Prism 5.0 (San Diego, CA, USA), considering p <
0.05 as significant. It was performed the sensibility and specificity test to evaluate the
predictive values of the images exams. Results: Considering the acupuncture
evaluation, there was higher number of acupuncture sensitive points were evidence in
the S group in comparison to the C group (6.0 £ 2.80 vs. 0.25 + 0.45, p < 0.0001). The
ultrasound scores were higher in S than in C (1.0 vs. 0. p = 0.0002), The radiographic
findings did not present difference between the S and C group. The sensibility and
specificity of the proposed acupuncture diagnosis, considering the findings of the
radiograph and ultrasound exam, was respectively of (80% and 25%). The association
of the S point with the GB-DTC point presents a sensibility of 100% and a specificity of
80%. Conclusion: The suggested acupuncture palpation diagnosis for stifle disease
can be consider predictive for the lesions in the stifle joint, as well as it is important to

associate ultrasound and radiography for joint evaluation.

Keywords: Diagnosis. Horse. Patella. Radiograph. Traditional Chinese Medicine.

Ultrasound.
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CAPITULO 1

1 INTRODUCAO

A articulagao fémoro-tibio-patelar (FTP) € uma das maiores e mais complexas
dentre as articulagbes dos cavalos. Sua principal funcéo é auxiliar no mecanismo do
aparato reciproco do animal durante a sua movimentagao, contribuindo para a rigidez e
elasticidade do membro, esse processo auxilia na coordenacao e balango do animal
durante o movimento (Denoix, 2014).

As lesdes degenerativas da articulagdo FTP sdo frequentes, sendo usualmente
decorrentes de esfor¢o (Tangjitaroen et al., 2009), varia de acordo com a atividade
exercida elas causam diminuicdo do desempenho e leva a uma interrupcéo precoce da
carreira, além de causar perdas econOmicas significativas (Frisbie et al., 2014).

Os disturbios FTP estdo dentre as principais causas de dor e claudicacdo em
equinos relatado devido sua importancia ha mais de 50 anos, previamente descritos em
8% de 835 cavalos avaliados com dor em membros pélvicos e em coluna vertebral
(Vaughan, 1965) e, em 2% de 5388 cavalos com disturbios musculoesqueléticos
(Anon, 1965), e mais atualmente Frisbie et al. (2014) considera que pelo menos 40%
das lesbes em animais de competicao sao na articulagéo FTP.

Com excecao da osteocondrose, as lesdes da articulacdo FTP s&o relacionadas
a doencga articular degenerativa (DAD), que também é denominada como artrose,
osteoartrite ou artrite hipertrofica. Estima-se que pelos menos 80% dos casos de
claudicacdo, de uma forma geral sao relacionados a DAD. A DAD pode ter inicio a
partir de sepsis, osteocondrose, trauma agudo ou crénico como resultado de esforgos
repetidos em individuos que desempenham fung¢do atlética. O diagnostico da DAD
pode ser muito complexo, principalmente na articulagdo FTP devido a agdo dos grupos
musculares os quais sustentam a articulagdo e dificultam a evidenciagdo de sinais
clinicos. Assim, a investigacdo da articulagdo FTP deve ser minuciosa para se evitar
falhas na interpretagao, incluindo se a suspeita clinica € acompanhada de modalidades

imaginoldgicas (Mcilwraith, 1996; Mobasheri e Henrotin, 2010).
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Cavalos em treinamento, mesmo os em fase de crescimento, possuem 0Ss0s
que se remodelam ou reagem para aumentar a sua resisténcia a diferentes forgas, e
para ampliar sua circunferéncia e a densidade mineral, enquanto estruturas
trabeculares internas adaptam-se para resistir a maior forga de carga. O processo de
remodelagcdo progressiva é relativamente lento, pode levar até quatro meses para ser
concluido em cavalos jovens que estao iniciando treinamento (Lawrence, 2003), e pode
resultar em lesdes, caso a intensidade do esforgo seja maior que a capacidade de
adaptacéao.

Adicionalmente, tem-se a predisposicdo genética para as afecgbes da
articulagao FTP, tais como lesdes 0sseas do crescimento como osteocondrose e cistos
0sseos subcondrais (Lawrence, 2003). A osteocondrose pode ser definida como uma
perturbagcdo no processo de ossificacdo endocondral do complexo articular na epifise,
apresentando uma incidéncia média geral de até 25% em diferentes ragas. Nem
sempre € observado reducdo no desempenho, porém as perdas para a industria de
cavalos sao grandes de maneira direta ou indireta, pois reduz o potencial de
reproducao dos animais além de afetar seu valor de mercado (Weeren, 2006).

Como as afecgbes FTP sdo muito comuns na rotina clinica, o diagndstico
especifico para as alteragdes nessa articulagao passou por avangos nos ultimos 20
anos, devido ao crescimento de técnicas diagndsticas como radiografia digital (Bodo et
al., 2004), ultrassonografia (Redding, 2001), artroscopia (Cohen et al.,, 2009),
ressonancia magnética (Walmsley, 2005) e artroscopia tomografica computadorizada
(Valdés-Martinez, 2012). Foram encontrados diferentes tipos de lesées em menisco em
74 de 130 cavalos que foram submetidos a avaliagao ultrassonografica da articulagao
FTP (De Bussher et al., 2006), e 61 cavalos que apresentavam claudicacdo em
membros pélvicos e apresentaram um diagnostico de lesées em estruturas FTP
através da ressonéancia magnética (McKnight, 2012).

No entanto, apesar do avango tecnolégico nas técnicas diagnosticas
complementares, o exame clinico € o ponto de partida obrigatorio para o diagnostico de
afeccdes FTP, e ele continua sendo um desafio para o médico veterinario clinico de
equinos (Desardins e Hurtig, 1991), pois nem sempre o animal manifesta sinais clinicos

no momento do exame, além disto, a avaliagcdo da movimentagao nao é especifica para



62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

lesdes FTP, devido a coordenagao do movimento no membro do animal pelos grandes
grupos musculares que sustentam a articulagédo FTP (Walmsley, 2003).

O exame clinico de claudicacao, que envolve o exame através da observacao,
palpacao, testes de flexdo e extensdo do membro do animal em estacdo, seguido de
exame dinamico do cavalo em diferentes pisos com alternadncia de andamento, é
imprescindivel para determinar sinais de alteracdo na locomoc¢ao e a origem da dor. A
claudicacdo deve ser avaliada observando-se anormalidades da marcha, testes de
manipulagdo do membro, e resposta a anestesia intra-articular, este ultimo € um
procedimento invasivo e apresenta dificuldades técnicas (Stashak, 2011).

Neste contexto, a acupuntura €& técnica ja previamente sugerida para a
realizacéo do diagndstico das articulagées FTP (Schoen, 2000). O diagndstico através
da Medicina Tradicional Chinesa (MTC) depende de um sistema holistico de
correspondéncia entre os sinais do exterior e os 6rgaos do interior que foi desenvolvido
e acumulado por milhares de anos, passado por geragdes na China (Xie e Liu, 2006).

O diagndstico definitivo para as afecgbes FTP usualmente sao realizados por
meio de combinacdo de avaliagdo radiografica e ultrassonografica, com alguns
métodos mais modernos como ressonancia magnética, tomografia computadorizada e
artroscopia que tem custo mais elevado e sdo menos acessiveis, mas definitivamente é
0 exame clinico o mais importante para se elaborar a suspeita.

Portanto, devido ao diagnéstico clinico de lesdes da articulagdao FTP ainda se
constituir um desafio para o clinico médico veterinario, o0 emprego do diagnostico
clinico por acupuntura pode proporcionar objetividade na suspeita clinica e rapidez
tanto no encaminhamento para diagndstico por imagem quanto nainstituicdo da

terapéutica apropriada.
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2 OBJETIVOS

2.1 OBJETIVO GERAL

v Avaliar o valor preditivo do exame clinico por acupuntura para o diagnéstico de

lesdes em estruturas na articulagdo FTP em cavalos.

2.2 OBJETIVOS ESPECIFICOS

v Estudar o histérico, a idade, o sexo, a racga, e a atividade em equinos suspeitos
de afeccdes FTP;

v' Estudar as manifestagdes clinicas em exame clinico por acupuntura, em equinos
suspeitos de afecgdes FTP;

v' Estudar achados de exames radiograficos e ultrassonograficos da articulagéo

FTP, de equinos suspeitos por exame de acupuntura de afecgdes FTP.

3 HIPOTESES

Ho: O exame clinico utilizando a acupuntura diagnéstica n&o auxilia na

identificacdo de cavalos com doencga fémoro-tibio-patelar.

H1: O exame clinico utilizando a acupuntura diagnostica identifica cavalos com
doencga fémoro-tibio-patelar. Cavalos com diferentes lesbes em articulagdo FTP séo

identificados por padrao de pontos de acupuntura doloridos.
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CAPIiTULO 2

2 REVISAO DA LITERATURA

2.1 ANATOMIA DA ARTICULAGAO FEMORO-TIBIO-PATELAR

A articulagao fémoro-tibio-patelar (FTP) € constituida pela extremidade distal do
osso do fémur, extremidade proximal da tibia e patela. Onde estdo presentes a troclea,
tuberosidade tibial, cabecga da fibula, céndilo lateral, epicondilo lateral e tuberosidade
supracondiloidal lateral (Figura 1). Além dos espacgos sinoviais fémoro-patelar (FP),
fémoro-tibial lateral (FTL) e fémoro-tibial medial (FTM) [Kainer e Fails, 2011].

Com relagdo as articulagbes fémoro-tibiais, elas possuem os ligamentos
cruzados cranial e caudal localizados entre os sacos sinoviais medial e lateral da
capsula articular, além de dois meniscos fibrocartilaginosos que intervém parcialmente
entre as superficies articulares femoral e tibial, assim subdividindo parcialmente cada
um dos espagos sinoviais (Kainer e Fails, 2011).

A capsula articular se estende distalmente, em média, a um centimetro da
extremidade proximal da cartilagem do condilo femoral medial, e mais proxima da
cartilagem articular do condilo femoral lateral, fixando na borda periférica do menisco e
das extremidades das superficies articulares dos céndilos tibiais (Dyce et al., 2010).
Esta capsula possui uma parte fibrosa que € espessa na regido caudal e delgada na
regido cranial, que se fixa nos ligamentos cruzados. No saco lateral existe uma
extensdo que envolve o tendao de origem do musculo popliteo, e outras bolsas se
projetam distalmente ao tendao de origem do musculo extensor digital longo e fibular

terceiro (Kainer e Fails, 2011).
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Figura 1 - Os ossos do membro pélvico esquerdo do equino pela vista lateral. 1, tuberosidade
sacral; 2, crista do ilio; 3, tuberosidade coxal; 4, espinha isquiatica; 5, cabec¢a do fémur; 6,
pubis; 7, patela; 8,troclea; 9, tuberosidade tibial; 10, borda cranial da tibia; 11, talo; 12, central
do tarso; 13, tarsico terceiro; 14, metatarsico; 15, falange proximal; 16, falange média; 17,
falange distal; 18, ossos sesamoides proximais; 19, metatarsico; 20, tarsico quarto; 21,
calcaneo; 22, tuberosidade do calcaneo;, 23, cabeca da fibula; 24, céndilo lateral; 25,
epicondilo lateral; 26, tuberosidade supracondiloidal lateral; 27, terceiro trocanter; 28, trocanter

maior cranial; 28’, trocanter maior caudal; 29, tuberosidade isquiatica (Fonte: Dyce et al.,2010).

Na articulagcdo FTP a patela esta intercalada na terminagdo do musculo
quadriceps femoral com os trés ligamentos patelares compondo o tendao de insergéo
(Kainer e Fails, 2011). Essa articulagdo apresenta uma capsula articular delgada e
volumosa fixada na extremidade da tréclea femoral, enquanto a patela se fixa na
extremidade da superficie articular patelar. Ainda, ha uma bolsa proximal da capsula
articular que se projeta proximamente sob uma massa de tecido adiposo e sob a parte
distal do musculo quadriceps femoral (Dyce et al., 2010). Finalmente, a extremidade
distal da capsula da articulagdo FP entra em contato com a capsula da articulagdao FTM
(Kainer e Fails, 2011).

Os musculos que estdo relacionados com a articulacdo FTP sdo o biceps
femoral, que apresenta a sua insergado na patela; o semimembranoso e o sartério, que
se inserem no ligamento FTM da articulagdo FTP; o semitendinoso, que se insere na
face medial da tibia e fascia crural; o pectineo que se insere na superficie medial do

fémur; o adutor, que se insere na superficie caudal no epicéndilo medial do fémur e no



173 ligamento colateral medial da articulagao fémoro-tibio-patelar; e por fim, o quadriceps
174  femoral, que se insere na patela juntamente com o ligamento patelar médio (Figura 2)
175  (Dyce et al., 2010).

176
177 Figura 2 - O joelho do equino pela vista lateral. 1, m. semitendinoso; 2, m. adutor; 3, m.

178  semimembranoso; 4, m. gastrocnémio; 5, m. soleo; 6, m. extensor digital lateral; 7, m. extensor
179  digital longo; 8, patela; 9, m. vasto lateral; 10, m. reto femoral; 11, m. iliaco; 12, m. psoas maior;
180 13, m. gluteo médio (Fonte: Crook et al.,2008).

181

182 Essa regido patelar ¢ identificada facilmente pela localizagéo cranial da crista da
183  tibia, e proximamente a esta, pela identificagdo dos ligamentos patelares medial, médio
184 e lateral, o tenddo do musculo extensor digital longo e os ligamentos colaterais medial

185 e lateral das articulagdes fémoro-tibiais (Figura 3) (Dyce et al., 2010).

186
187  Figura 3 - Ligamentos da articulagdo do joelho do equino pela vista dorsal. 1, patela; 2, m.

188  biceps femoral; 3, ligamento patelar lateral; 4, ligamento femorotibial lateral; 5, menisco lateral;
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6, condilo lateral da tibia; 7, espacgo interésseo; 8, fibula; 9, ligamento interosseo; 10,
tuberosidade da tibia; 11, cbndilo medial da tibia; 12, menisco medial; 13, ligamento
femorotibial medial; 14, epiconcilo medial; 15, ligamento medial patelar; 16, crista medial da
troclea; 17, cartilagem patelar acessoria; 18, fémur; 19, ligamento patelar intermedial; 20,

ligamento patelar lateral; 21, menisco lateral (Fonte: Dyce et al.,2010).
2.2 BIOMECANICA DA ARTICULACAO FEMORO-TIBIO-PATELAR

A articulagdo FTP dos cavalos contém mecanorreceptores e terminacdes
nervosas com diferentes capacidades de informar o sistema nervoso central ao
respeito do movimento e posi¢cao do corpo, além de identificar situagdes nocivas para o
animal. Os mecanorreceptores mais encontrados nessa articulacao sdo os de tipo 1,
que sao responsaveis pelas movimentagcdes mais lentas, e os do tipo 2 que podem ser
subdivididos em tipo 2A, responsaveis pela movimentagdo moderada, e tipo 2B que
agem na movimentacgéao rapida (Valberg et al., 1999).

Os neurbnios esqueletomotores sao conhecidos por serem raramente ou
sutiimente influenciados pelos mecanorreceptores de baixo limiar nos ligamentos,
enquanto que os efeitos sobre o sistema muscular ao redor da FTP sao potentes se
estendendo até o ligamento, inclusive o efeito de baixas cargas pode induzir grandes
mudancas nas respostas dos aferentes do fuso muscular. Uma vez que os aferentes do
fuso muscular primarios participar na regulacédo da rigidez muscular, os receptores dos
ligamentos articulares do joelho contribuem através da musculatura, para ajuste de
preparagao da rigidez dos musculos ao redor da FTP assim como para a rigidez
articular e a estabilidade articular funcional (Johansson et al., 1991).

Quando o cavalo esta na posi¢ao quadrupedal, o musculo quadriceps esta
relativamente relaxado. A extensdo da articulacdo FTP através do movimento do
quadriceps, tensor da fascia lata e a divisao cranial do biceps, juntamente com a tragao
passiva exercida pelo musculo fibular terceiro, € limitada pela tensdo do ligamento
colateral e cruzado. Durante a flexdo, o musculo gastrocnémio é levemente rotacionado
medialmente (Stashak, 2011). Entretanto, quando o cavalo transporta o seu peso mais
para um dos membros pélvicos, 0 membro em repouso flexiona e se apoia no casco.
Neste momento, a pelve fica inclinada para que o quadril dé suporte ao membro que

8
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esta mais elevado. Assim, a articulagcdo FTP do membro em apoio fica fixa na posi¢cao
devido a uma leve rotacdo medial da patela, bem como o ligamento patelar medial e a
cartilagem parapatelar deslizam mais caudalmente na parte proximal da crista troclear
medial. A posigdo fixa alcangcada por essas estruturas, juntamente com o suporte
oferecido por outros componentes do aparelho musculoesquelético, minimiza a
atividade muscular do membro de suporte, enquanto o membro relaxado fica em
repouso. As posi¢des sao invertidas, a patela se desprende da parte proximal da crista
troclear medial (Stashak, 2011).

As diferentes modalidades de treinamento agem de maneira distinta na
articulagao FTP dos cavalos. Segundo Denoix (2014) quando o animal se movimenta e
abaixa o pescoco a tensao exercida pelo musculo ileopsoas € aplicado na extremidade
proximal do fémur e reage a restricdo na mobilidade lombar. Esse processo resulta no
aumento da flexdo da FTP durante o movimento dos membros pélvicos. Juntamente
com essa flexdo lombosacra ocorre a extensdo dos musculos gluteos com uma
extensao sincronizada da FTP. Esse movimento da articulagdo com os musculos
contribuem para a propulsao, auxiliando no desenvolvimento de forca.

Quando o animal esta se movimentando para tras a articulacédo FTP participa do
movimento de protracao e retracao, na protracao a flexdo do quadril ocorre associada a
extensdo da FTP e do casco e ja na retragao inicia com a flexdo da FTP pela agao dos
musculos femorais caudais, resultando na flexdo do casco pelo musculo fibular terceiro
e das articulagdes distais do membro pelo tendao flexor digital. Finalmente ocorre a
extensdo da FTP iniciada pela contragdo do musculo gluteo médio, musculo
quadriceps femoral e musculo gastrocnémio (Denoix, 2014).

Na movimentacéao lateral a articulagdo FTP nao apresenta grande influéncia na
biomecénica, por conseguir apenas realizar movimentos de flexdo e extensao, e néo
movimentos laterais de abducgado e adugao. Devido ao formato da superficie articular e
da forga exercida pelo ligamento colateral ao redor da articulagéo (Denoix, 2014).

No salto dos cavalos a biomecénica é considerada em diferentes fases, no inicio
do salto ou fase de propulsdo inicialmente a FTP é flexionada pela agdo dos musculos
femorais caudais, principalmente do musculo biceps femoral e musculo semitendinoso.

Ja no momento do contato do animal com o chao para preparar o salto, essa
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articulagao é estendida aumentando o angulo fémoro-tibial pela acdo dos musculos
quadriceps femoral que puxa a patela para cima (o musculo reto femoral tem sua agao
potencializada pela extensdo do quadril), o musculo femoral caudal puxa a FTP
caudalmente e alinha o fémur e a tibia, e os musculos femorais mediais (principalmente
0 musculo adutor magno) também apresentam um importante papel na extensédo da
articulagao coxofemoral e fémoro-tibial. Na seguinte fase que o animal esta no ar, a
articulacdo FTP ¢é flexionada devido a acdo dos musculos biceps femoral,
semitendinoso, gastrocnémio (juntamente com o musculo flexor digital superficial) e os
musculos popliteos, que agem na finalizagdo da flexao, essas acdes musculares
reduzem o angulo para menos de 50°. E na fase final da aterrisagem ocorre uma
hiperextensédo da FTP, j4 que o aparato reciproco dessa articulagdo auxilia na
estabilidade da articulagdo juntamente a uma contragdo concéntrica do musculo

gastrocnémio (Denoix, 2014).

2.3 PRINCIPAIS DISTURBOS DA ARTICULACAO FEMORO-TIBIO-PATELAR

2.3.1 Doengas ortopédicas de desenvolvimento

As doencgas ortopédicas de desenvolvimento (DOD) sao um grupo de disturbios
complexos que podem ocorrer em animais principalmente durante a fase de
crescimento (Boado e Lépez-Sanroman, 2016). Essas doencas incluem osteocondrose
(OC), osteocondrite dissecante (OCD), fisite, lesdes cisticas subcondrais, sindrome de
wobbler e deformidade flexoras. Os sinais clinicos s&o variaveis em relacdo a
claudicacéo, alteracao postural, efusao articular, edema articular e fraturas, além de ser
comum visualizar multiplas DOD em um mesmo animal (Kawcak e Baxter, 2011).

DOD sao causas comuns de dor e claundicacdo em animais de trabalho, a
causa esta relacionada a multiplos fatores de risco, dentre outros estdo: velocidade de
crescimento, a alimentagao, regime de exercicio e a genética (Lepeule et al., 2008). E é
uma causa comum de dor e claudicacido em animais de trabalho.

Recentemente Bastos, (2015) avaliou 85 animais de quatro a seis meses de

idade para determinar a ocorréncia da sindrome osteocondral juvenil e 76,5% (65/85)
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deles apresentaram manifestacées dessa sindrome, e desses, a articulacédo FTP foi a
mais acometida, em 52,9% (45/65) dos animais avaliados.

Lepeule et al. (2008) por sua vez avaliou 392 animais em inicio de treinamento e
relatou a presengca de DOD em 66,3% dos animais com menos de um ano de idade,
além disso as areas mais afetadas por essas doenga foram a articulacdo FTP e a
regiao proximal do casco.

A OCD acontece quando existe a presenca de fragmentos cartilaginosos ou
0sseos e cartilaginosos que se desenvolvem na superficie articular das articulagdes
dos equinos. E o disturbio mais comumente encontrado na DOD, causando uma
claudicagdo moderada e presenca de efusdo articular no local da lesao (Kawcak e
Baxter, 2011).

Os sinais clinicos podem se desenvolver em qualquer idade, no entanto é
frequente o acontecimento de lesdes subclinicas que podem ter uma resposta aguda
ou ndo em animais adultos, principalmente em casos que nao tenha ocorrido a
fragmentagdo. Segundo Mclintosh e Mcllwraith (1993a idade média de diagndstico de
OCD na articulacao FTP variou seis a 12 meses de idade.

As lesGes cisticas subcondrais normalmente s&o consideradas lesbes
degenerativas relacionada ao crescimento, porém podem ser decorrentes de trauma ao
0sso subcondral (Ray et al., 1996). Em ambos os casos, ocorre uma formagao do cisto
relacionada a inflamacao éssea. Esse disturbio acomete qualquer regido, porém é mais
comumente observado no condilo medial do fémur (Nixon, 2010; Mcllwraith, 2011).

Sao mais comumente descritas em animais jovens, porém ja foram relatadas em
equinos de até 12 anos de idade (Mcllwraith, 2011). Esses cistos sao alteracdes
importantes e na maioria dos casos levam a algum grau de claudicagdo em algum
estagio do treinamento de animais atletas, geralmente no inicio da carreira (Rhoades,
2008).

A etiologia desse disturbio na articulagdo FTP €& controversa. Anteriormente
eram considerados uma manifestacdo de OC, porém podem estar relacionados a
trauma, pelos relatos e estudos experimentais em animais adultos (Ray et al., 1996;
Nixon, 2010).

11
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2.3.2 Lesoes intra-articulares dos céndilos femorais e da tréclea femoral

Esses disturbios geralmente sdo causados por traumas externos, que leva aos
animais apresentarem uma claudicagdo moderada a severa, efuséo articular e dor na
movimentagdo do membro. Apresentam um bom progndstico apés a remogao dos

fragmentos por artroscopia (Montesso e Wright, 1995; Baxter, 2011).

2.3.3 Fratura e luxagao da patela

As fraturas e as luxacbes na patela sdo raras em equinos, podendo estar
associadas a traumatismo grave de tecido mole envolvendo os ligamentos e a capsula
articular da FTP (Sullins e Kawcak, 2011).

E um distarbio mais encontrado em animais de racas pequenas devido a sua
predisposi¢cao genética. As luxagdes alteram a anatomia normal da patela em diregcao
da porgao lateral da troclea femoral, no entanto disturbios musculares, 6sseos e
ligamentares também podem ser considerados como um fator predisponente (Ghamesi
et al.,2015).

O prognodstico varia de acordo com a origem da lesdo, a luxagéo patelar
congénita apresenta uma melhor resposta ao tratamento, sendo que neste caso esse

disturbio pode estar presente unilateral ou bilateral (O’Meara e Lischer, 2009).

2.3.4 Desmite dos ligamentos patelares

Esse disturbio € raro, normalmente acomete o ligamento patelar medial, por
traumatismo direto. Geralmente observado em animais atletas apds colidirem com
algum objeto diretamente. O grau de claudicacdo varia de acordo com a lesao,
envolvendo 0sso, e/ou a insergao do tendao patelar (Dyson, 1994).

Apesar de ser dificil o diagndstico desse tipo de disturbio, pode ser realizada a
identificacdo e palpagdo da regido do ligamento quando estiver inchada e dolorida
(Goodrich, 2011). Essa condigdo apresenta um progndéstico ruim, € mesmo apos o
tratamento, o animal continua apresentando algum grau de claudicagao (Walmsley,
2005).

2.3.5 Lesao do ligamento colateral

12
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A lesao de ligamento colateral na articulacdo FTP € considerada incomum na
clinica de equinos, porém, quando ocorre, o ligamento colateral medial € o mais
envolvido, principalmente em animal adulto. Ja foram relatadas les6es em ligamento
colateral lateral, porém apenas quando associada a lesdes de menisco (Goodrich,
2011).

Pode ser observada a claudicagao, no entanto em caso de ruptura do ligamento
o0 animal apresenta muita dor até mesmo antes do exame de palpacado. Além disso,
pode apresentar edema e calor na regido do ligamento. O progndstico é ruim,
resultando em uma constante instabilidade dessa regido, levando a osteoartrite severa.
(Walmsley, 2005).

2.3.6 Lesao do ligamento cruzado cranial ou caudal

A lesdo do ligamento cruzado geralmente ocorre em cavalos adultos como
resultado de um episodio traumatico, devido a uma hiperextensao da articulacdo FTP
ou uma rotacgéao repentina da articulagdo durante uma flexao parcial (Walmsley, 2005).
A lesdo do ligamento cruzado caudal € menos frequente que do ligamento cruzado
cranial, aléem de normalmente ser rompido juntamente com o ligamento colateral medial
(Goodrich, 2011).

A claudicagao varia de acordo com a instabilidade FT e o grau da lesao,
variando de uma desmite a uma fratura por entorse. O caso da ocorréncia de uma
entorse que leva a uma fratura parcial ou tor¢cdo sem a ruptura do ligamento, o
prognoéstico € comprometido (Goodrich, 2011). O progndstico é ruim caso ocorra uma
lesdo grave, sendo que no relato de Prades et al. (1989), seis de dez animais nao

voltaram a trabalhar normalmente apds a ruptura do ligamento.

2.3.7 Lesoes de menisco

O menisco possui uma importante fungao biomecéanica na articulagdo FTP dos
equinos, estabilizando a articulagdo promovendo uma congruéncia entre o fémur e a
tibia, absorvendo o choque pela cartilagem e reduzindo os mecanismos de fricgao na
articulacao (Frithian et al., 1990).
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Lesdes normalmente sdo provenientes de trauma agudo, e podem progredir
para uma osteoartrite cronica, geralmente afetando mais o menisco medial em
comparagao ao menisco lateral (Kawcak e Baxter, 2011).

O sinal clinico nao é especifico para o disturbio, e necessita de exames
complementares para confirmagdo, sendo levados em consideragao o histérico de
algum trauma, presenca de claudicacdo e dor em palpacdo da regidao (Walmsley,
2005). No caso de uma lesédo aguda, os animais irdo apresentar claudicagéo evidente,
com acometimento de outros tecidos moles da FTP (Kawcak e Baxter, 2011).

Quando o animal apresenta ruptura dos ligamentos colaterais ou cruzados, ou
um dano associado ao menisco medial, o progndstico fica pobre, pois podera resultar
em claudicagdo crénica. Alguns animais tém uma boa resposta ao procedimento de
artroscopia, porém geralmente essas lesbes vém associadas a um acometimento de

outras estruturas de sustentagdo da FTP (Kawcak e Baxter, 2011).

2.3.8 Sinovite / Capsulite / Osteoartrite

Animais que sofrem de estresse crdnico repetitivo em membros pélvicos estao
suscetiveis a ocorréncia de sinovite, e na articulagdo FTP pode afetar principalmente
no compartimento medial. No entanto, todos os disturbios citados anteriormente
podendo acometer a articulagdo FTP sao fatores predisponentes para essa alteragéo e
consequentemente para a osteoartrite (Rhoades, 2008)

Segundo Rhoades (2008), a principal causa de claudicagdo em sua rotina clinica
esteve relacionada a sinovite decorrente de disturbio no menisco medial.

Nem todos os cavalos apresentarao claudicagcéo, no entanto, a articulagéo
apresentara uma efusdo sinovial de grau leve a moderado. Esse achado pode nao
alterar o trabalho do animal, mas deve-se realizar exames periodicos para acompanhar
a progressao dessa afeccao (Sullins e Kawcak, 2011).

A osteoartrite causa edema significativo na FTP, com perda de massa muscular
e normalmente com claudicacdo evidente. E comum ocorrer juntamente com outros
disturbios locais como lesdes cisticas subcondrais no céndilo medial femoral e lesdes
em menisco medial, porém em alguns animais podem desenvolver esse disturbio sem

alguma lesao evidente (Sullins e Kawcak, 2011).
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Segundo Sullins e Kawcak (2011) é possivel controlar a sinovite apenas com
medicacgao, desde que nao apresente um processo primario do disturbio. Porém caso
seja cronica, pode resultar um dano na cartilagem articular levando a osteoartrite, e seu

progndstico varia de acordo com o grau da lesao.

2.4 DIAGNOSTICO POR ACUPUNTURA

A medicina veterinaria holistica procura atender ao paciente como um todo, e
neste contexto a medicina veterinaria integrativa procura a unido de métodos tanto para
o diagndstico como para o tratamento (Ness, 2005).

A acupuntura tem evidéncias que a datam de mais de 5000 anos na China,
aonde é considerado o local de origem dessa terapia. O primeiro registro da sua
utilizacdo vem de uma aldeia na China de Chou K’ que provavelmente foi habitada
entre 400 mil a 200 mil anos atras (Jagger e Robinson, 2006). Segundo McCluggage
(2006), inicialmente as agulhas eram confeccionadas de pedra e osso de peixes. A
medicina oriental apenas comecgou a conquistar o seu espaco no mundo ocidental a
partir de 1960. Antes desse periodo pouca documentagido sobre o desenvolvimento da
acupuntura fora da Asia havia sido relatado (McCluggage, 2006).

O termo provém do latim acus, que significa agulha, e pungere, perfurar. E a
técnica de perfurar a pele com agulha em locais predeterminados, chamados de
“acupontos” ou "pontos de acupuntura", usada para tratar ou prevenir doengas
(Schoen, 2000).

A acupuntura vem sido utilizada em equinos desde 2000 a 3000 a.C. durante a
dinastia Shang e Chow na China. Em 650 a.C. Bai-le escreveu o Canon de Medicina
Veterinaria, considerado o primeiro livro de medicina veterinaria a discutir os topicos de
acupuntura e moxabustdo com énfase em equinos (Schoen, 2000).

Em 1974 a Sociedade Internacional de Acupuntura Veterinaria (IVAS) foi
fundada, o que auxiliou no crescimento da acupuntura veterinaria e em 1996 a AVMA
(American Veterinary Medicine Association) reconheceu a acupuntura como uma
modalidade valida (Schoen, 2000).
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A acupuntura ndo € aplicada somente ao tratamento, mas também tem papel
importante no diagndstico dos desequilibrios e afecgdes organicas. O diagndstico por
acupuntura em equinos baseia-se nos trajetos dos meridianos ou canais energéticos,
nos pontos de assentimento ou associagéo, e na teoria dos cinco elementos. Através
destas técnicas € possivel chegar aos diagnosticos de lesbdes articulares, osseas,
musculares, tendineas e ligamentares, tanto de membros toracicos quanto pélvicos.
Além disso, é possivel se obter diagndstico de condi¢gdes enddcrinas e doenga
neurolégica (Schoen, 2000).

Um estudo realizado por Chvala et. al (2004) demonstrou haver correlagao
positiva entre a sensibilidade em alguns pontos de acupuntura e a presenga de herpes
virus em equinos. Em 2006, Escodro demonstrou que alguns pontos de acupuntura
podem ser indicativos de mieloencefalite protozoaria equina em animais que nao
apresentam sinais clinicos evidentes da doenga (Joaquim, 2012).

Em um estudo realizado por McCornick (1996), foram avaliados 327 cavalos
Puro-Sangue-Inglés de corrida e examinados por claudicagdo ou rotina de exame
musculoesquelético através do exame convencional e a palpagao diagndstica por
acupuntura. Em seguida foram realizados bloqueios anestésicos na regidao da
articulagdo metacarpo-falangeana e, em 54% dos animais que tiveram exame
indicativo de afecgdo nesta articulagcdo a sensibilidade nos pontos diagndsticos
sugestivos reduziu apds a medicacgao.

Still (2013) avaliou a sensibilidade localizada no meridiano na Vesicula Biliar em
100 cavalos com histérico de baixo desempenho, graduou a intensidade da dor, e
apenas os que apresentaram dor moderada a severa foram incluidos no estudo. Para
os 100 animais foi possivel relacionar a dor no referido meridiano com alteragdes em
tenddes e outras estruturas musculoesqueléticas.

A avaliacao clinica por acupuntura foi associada a avaliagdo convencional em
exames de compra em 23 cavalos, sendo que desta forma obteve-se um resultado
mais completo com relagao a condic¢ao clinica dos animais (Michelotto et al., 2007).

Pontos de acupuntura reativos sao detectados pela sensibilidade no ponto. Em
pessoas, demonstrou-se que, quanto o maior numero de pontos sensivel encontrados,

maior o desequilibrio na homeostasia organica (Dung, 1988). Em cavalos diversos
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padrdées de dor musculoesquelética sao encontrados. Os pontos gatilhos miofaciais,
ligamentos e musculos doloridos, ou dores generalizadas, sdo achados tipicos na
maioria dos casos. Enquanto essas condi¢des clinicas influenciam o bem estar e
rendimento desportivo dos cavalos, elas podem ser diagnosticadas e tratadas de
maneira efetiva e reproduzivel através da acupuntura (Still, 2013).

Segundo Schoen (2000), cada ponto reativo utilizado para diagnéstico através
da palpacéao por acupuntura pode estar relacionado a cinco diferentes afeccées. Assim,
€ necessario o animal apresentar um padrdo de pontos reativos que indiguem uma
condicao clinica ou afecgao especifica, para o clinico poder suspeitar dessa alteragao.

Cain (2003) descreve muitas sindromes clinicas relacionadas a padrdes de
pontos de acupuntura reativos ou doloridos em cavalos, e dentre elas esta a sindrome
FTP. Especificamente descreveu a sindrome FTP onde um ponto sugestivo para
afeccdo desta articulagéo, localizado na origem sacral do musculo biceps femoral, esta
associado a reagao a pressao nos pontos Bexiga (B)-20 e/ou B-21 e Estdmago (E)-30
(Figura 4). Mostrando o envolvimento dos érgaos Estomago e Bago-Pancreas pela
relacéao com a
FTP.
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Figura 4: Pontos descritos por Marvin Cain (2003) para diagnéstico e tratamento da sindrome

patelar.

A articulagao FTP, por sua importancia clinica e diagnostico desafiador tem sido
objeto de interesse e estudo. Michelotto et al. (2014) relataram a utilizagdo de pontos

de acupuntura relacionados com disturbios na articulagdo FTP em 86 cavalos de 810
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animais avaliados. Neste trabalho, foram avaliados animais da rotina clinica do autor
nos periodos de 2001 a 2012, aonde varios cavalos que apresentaram a suspeita de a
afecgao na articulacdo FTP através a acupuntura comprovou-se realizando exames
complementares com ultrassom e radiografia.

A sensibilidade em pontos de acupuntura pode fornecer um diagndstico
confiavel para lesbes musculoesqueléticas pré-existentes (Xie e Trevisanello, 2007).
Desta maneira a utilizagcdo de um diagndstico por acupuntura associado com exames
complementares de radiografia e ultrassonografia, dentre outros, pode ser realizado em
conjunto para a confirmacéao de disturbios anatémicos especificos (Alfaro, 2014).

Ainda assim, sao poucos os conduzidos a fim de se testar e confirmar a
acupuntura diagnoéstica. Também faltam estudos contendo um delineamento
experimental rigoroso, que resultem em informagbdes de alta qualidade e relevancia
clinica, o que tem sido enfatizado a fim de se contribuir de forma importante para o
conhecimento da acupuntura (Chrisman et al., 2014; Mayo, 2014).
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CAPIiTULO 3

3 PREDICTION OF STIFLE JOINT DISESES BASED ON THE PRESSURE OF
ACUPUNCTURE POINTS

ABSTRACT

Introduction: Stifle joint disease is frequent in horses, representing a challenging
diagnosis for the equine veterinary practitioner. Acupuncture is a tool used to help the
diagnosis of musculoskeletal diseases in horses, including the stifle joint. Objective: To
evaluate the acupuncture palpation diagnosis as a predictive method for stifle disease
diagnosis in horses. Method: 39 horses [(12 Brazilian-sport-horse, six Thoroughbreds,
one European horse, one Appaloosa, one Lusitanian and 18 mixed breed, being 17
females and 22 males, aging between 2 and 18 years old (9.7 £ 4,5 years)] were
evaluated. Amongst subjects nine animals had the complain of poor performance, one
of them was suspect of front limb lameness while 29 were enrolled in usual athletic
activities. None of them had a history of stifle disease at the period of the study or
previously. In the study it was considerate the pressure in acupuncture examination
diagnosis, performed by two evaluators, independently, using a rounded plastic needle
cover as a probe. The animals with sensitivity at the suggestive point for stifle, located
at the sacral origin of the biceps femoris muscle, together with the points Bladder (BL)-
20 and/or BL-21, were considered as the minimum diagnosis and were included at the
stifle group (S, n = 31), and animals with none clinical indication included in the control
group (C, n = 8). Then it was performed the image evaluation, with the radiograph
(caudocranial oblique 20° and lateromedial projections performed with an Eklin digital
equipment) and the ultrasound (performed with an equipment Ultrasound Siui® CTS
5500, with a linear transducer of 10 mHz in real time), each exam was performed by a
different professional, that had no previous knowledge of the results of the clinical
evaluation as well as of the other image exam, performing the findings description and
grading. Thereafter, the limbs of the evaluated horses were divided into three groups,

one embracing the limbs of the same side of the clinical suspected diagnosis
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(suspected limb group, SLG, n = 48), other with the limbs with no clinical suspicion but
contralateral to the suspected limbs, (non-suspected limb group, NSLG, n = 14), and the
last with the animals of the control group, the (control limbs group, CLG, n = 16). The
statistical analysis compared the groups S and C with the Mann-Whitney test, and the
Kruskal-Wallis test followed by the Dunn was used to compare the SLG, NSLG and
CLG, using the software GraphPad Prism 5.0 (San Diego, CA, USA), considering p <
0.05 as significant. It was performed the sensibility and specificity test to evaluate the
predictive values of the images exams. Results: Considering the acupuncture
evaluation, there was higher number of acupuncture sensitive points were evidence in
the S group in comparison to the C group (6.0 £ 2.80 vs. 0.25 + 0.45, p < 0.0001). The
ultrasound scores were higher in S than in C (1.0 vs. 0. p = 0.0002), The radiographic
findings did not present difference between the S and C group. The sensibility and
specificity of the proposed acupuncture diagnosis, considering the findings of the
radiograph and ultrasound exam, was respectivity of (80% and 25%). The association of
the S point with the GB-DTC point presents a sensibility of 100% and a specificity of
80%. Conclusion: The suggested acupuncture palpation diagnosis for stifle disease
can be consider predictive for the lesions in the stifle joint, as well as it is important to
associate ultrasound and radiography for joint evaluation.

Keywords: Diagnosis. Horse. Patella. Radiograph. Traditional Chinese Medicine.
Ultrasound.

3.1INTRODUCTION

The stifle joint is a large and complex joint of horses, and it has an important role at
the reciprocal apparatus controlling the elasticity and rigidity supporting the animal
coordination and balance during the movement (Denoix, 2014).

The diseases of the stifle joint are consider one of the main cause of pain and
lameness in horses, and it has been documented due to the importance of these
disruptions for more than 50 years. It was previously described in 8% of 835 horses

evaluated with hind limb and spinal pain (Vaughan, 1965) and, in 2% of 5388 horses
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with musculoskeletal disruptions (Anon, 1965). Recently Frisbie et al. (2014) considered
that at least 40% of lesions in the stifle joint of training horses resulted in high economic
loss. Stifle joint lesions can be degenerative due to repeated effort (Tangjitaroen et al.,
2009), although osteochondrosis must be considered in young animals. Stifle joint was
the major location for osteochondritic lesions in weaning Throughbred horses in the
study of Bastos (2015). In another study evaluating 392 animals in the beginning of
training, orthopedic disease was describe in 66,3% of the evaluated animals, being the
stifle joint and the proximal region of the hock the most affected sites (Lepeule et al.,
2007).

The acupuncture is a described technique applied to identify lesions in the
musculoskeletal apparatus, including the stifle joint (Schoen, 2000; Alfaro, 2014). Cain
(2003) describe patterns of sensitive acupuncture points suggesting different
musculoskeletal diseases of horses, and one of these pattern is for the stifle joint
diseases. The stifle disease diagnosis involves, sensitivity in a suggestive point for stifle
joint, located at the sacral origin of the biceps femoris muscle, together with the points
Bladder (BL)-20 and/or BL-21, and Stomach (S)-31 due to the involvement of Earth
meridians of Traditional Chinese Veterinary Medicine (Stomach and Spleen). Other
acupuncture points are suggested for the diagnosis of stifle as the Gall-Bladder (GB)-
28, GB-29, Spleen (SP)-13, GB-33 (Xie e Preast, 2007), S-30, BL-50, BL-49, BL-36,
BL-37, BL-38 (Flemming, 2006) and SP-11,SP-12, S-31, BL-36, BL-37, BL-38, Dan-
tian, Ju-liao (Alfaro, 2014). However, using the diagnosis proposed by Cain (2003),
Michelotto et al. (2014) described 86 suspected cases of stifle disease examining 810
horses, with radiographic and/or ultrasonographic evaluation of 21 of them which
resulted in findings consistent of osteochondrosis, degenerative joint disease, arthritis,
medial femoral condyle bone cyst, desmitis of patellar or collateral ligaments and
meniscal lesion. In this cases report, other acupuncture points were significantly
correlated with the stifle suggestive point for the stifle disease diagnosis, as the three
local stifle points describe by Cain (2003) located at the posterolateral region of the
tight, GB-27, SP-13 and BL-54.

Nevertheless, studies to test and confirm the diagnostic acupuncture are scarce.

Also there are a few studies with an experimental methodology to provide high quality
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and clinical relevance to contribute to the acupuncture knowledge (Chrisman et al.,
2014; Mayo, 2014). In this context we hypothesize that the clinical examination using
the diagnostic acupuncture can identify horses with stifle joint disease, and that horses
with different lesions in the stifle joint are identified by the evidence of a sensitive
acupuncture points pattern. Subsequently, the aim of the present study was to
investigate the predictive value of the acupuncture palpation for the diagnosis of stifle
joint disease in horses. Here we propose a minimum diagnosis test to be applied by the

equine practitioners during equine lameness exam.

3.2 MATERIAL AND METHODS

3.2.1 Type of study and ethical aspects

This is an blind, prospective study, case-control, to investigate if acupuncture
diagnosis can be predictive for stifle diseases of horses. This study was approved by
the Animal Use Ethical Committee of the Pontifical Catholic University of Parana
(PUCPR) under the registration number 895.

3.2.2 Animals

A total of 39 horses were examined: 12 Brazilian-sport-horse, six Thoroughbreds,
one European equitation horse, one Appaloosa, one Lusitanian and 18 mixed breed,
being 17 females and 22 males, aging between 2 and 18 years old (9.7 + 4,5 years).
The animal were from the equestrian establishments, in the city of Curitiba, state of
Parana, Brazil, and were involved in the activities of mounted police (18/39), jumping
(13/39), race (7/39) and recreation (1/39).

The horses were independently examined by two professional trained in
acupuncture diagnosis, and it was performed in different days of the same week. The
results of the two clinical exams were compared in order to distribute the animals in two
groups: one of the groups with animals suspected of having stifle joint lesions (S group ,

n = 31), and the other control group (group C, n= 8) with animals that did not present
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any signs of stifle or any other musculoskeletal condition diagnosis during the
acupuncture examination. The groups selection were performed by contingency, due to
the evaluation of 84 horses during the study period (August 2014 to July 2015). The
inclusion criteria were established by the agreement of the clinical suspicion by both
examiners at the acupuncture examination according to the minimal diagnosis
established (topic 3.2.3 below). The disagreement during the acupuncture examination
or the presence of a different musculoskeletal condition or the evidence of a clinically
obvious stifle condition at the moment of the exam or at clinical history, led to the
exclusion of the animal from the study.

The radiograph and ultrasound exam were performed by two different
veterinarians trained in their area of image diagnosis, completely unaware of the clinical
suspicion. Ultrasound findings were scored and described by the examiner. The
radiograph images were number and sent to the evaluation of four different trained
veterinarians in Brazil including the one that obtained the images, all unaware of the
clinical suspicion. The animals were also evaluated for body score condition according

to the scoring system of Carrell e Huntington (1988).

3.2.3 Acupuncture examination

The acupuncture clinical examination was performed using a plastic needle
cover, to pressure the acupuncture points, and identify the sensitive points. The
pressure exerted on the energetic acupuncture channels and points with the needle
cover was continuous consistent and uninterrupted. The pressure was initially
superficial followed by a deeper one. The pain reactions of the horse were identify by
muscular contraction, flinch or moving from the examiner, behavior and mental changes
of the horse observed by irritation, trying to bite or kick the examine. The complete
exam began on the head and neck, continuing on shoulders, abdomen, back and hind
limbs, following the anatomy of the energetic acupuncture channels as performed by
Michelotto et al. (2014) and previously described by Fleming (2006) and Cain (2003).

The animals were considered suspect of stiffe syndrome when at least the

following acupuncture points were sensitive: the suggestive point for stifle joint (S point)
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located at the sacral origin of the biceps femoris muscle, together with the points BL-20
located at the 17" intercostal space lateral to the dorsal midline in the ileocostal muscle
groove and/or BL-21 located caudal to the last rib lateral to the dorsal midline in the

ileocostal muscle groove (Cain, 2003; Michelotto et al., 2014) (Picture 5).

S Point BL-21 BL-20

Picture 5 — Minimal diagnostic suggested for the suspicion of stifle joint disease in horses.
Suggestive point for stifle joint (S point) located at the sacral origin of the biceps femoris
muscle, together with the points Bladder (BL)-20 located at the 17" intercostal space lateral to
the dorsal midline in the ileocostal muscle groove and/or BL-21 located caudal to the last rib

lateral to the dorsal midline in the ileocostal muscle groove.

Other suggestive acupuncture point proposed by different authors for the
diagnosis of stifle joint were also included in the acupuncture examination as the GB-28,
GB-29, SP-13, S-31, GB-33 (Xie e Preast, 2007), BL-50, BL-49, BL-36, BL-37, BL-38
(Flemming, 2006), SP-11,SP-12, S-31, BL-36, BL-37, BL-38, Dan-tian, Ju-liao (Alfaro,
2014).

3.2.4 Radiographic exam

The radiograph exams were performed using an Eklin digital equipment
(Carlsbad, California, EUA) MARK Ill model associated with an x-ray emitter MINXRAY
(lllinois, EUA) TR 90 model. The projections performed were caudocranial oblique 20°
and lateromedial. The images recording were executed by the same veterinarian during

the entire study that was unaware of the clinical suspicion. The radiograph images were
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randomly numbered and the findings were listed by the same professional that
performed the images unaware of the clinical suspicion and ultrasound findings. The

radiograph findings were listed according to the animal group.

3.2.5 Ultrasound exam

The ultrasound exam was performed with an equipment Ultrasound Siui® CTS
5500, with a 10 mHz in real time linear transducer. The stifle joint was evaluated by the
lateral, medial and cranial approaches on the same week of the acupuncture evaluation.
This evaluation was performed as previously described by Whitcomb (2012). The
horses were not sedated and the hair was not clipped because all horses were in
training and competition. The evaluator was not aware of the results of the previous
exams.

Each finding was scored 0 to 3 using a proposed scoring system in the present
study, were 0 = absent, 1 = mild lesions with small irregularities or loss of the echogenic
pattern, 2 = moderate lesions — well define changes, but with no sign of calcification,
edema and fiber rupture, 3 = severe lesions — with define changes of the echogenic
pattern (ANEXO 3). The general classification of the joint condition was a result of the
mean value of the findings scores of each joint, resulting 0 to 3 (good, mild, moderate
and severe).

At the beginning of the exam, the same professional that performed the
ultrasound exam evaluated the presence of synovial fluid effusion at the stifle joint of
both limb. The joint distension was evaluated with the scoring system according to
Bergin et al. (2006) (ANEXO 2).

3.1.6 Statistical analysis

Initially, it was performed the descriptive analysis of data of groups suspected of
stifle joint disease (S) and the control (C) group. The Mann-Whitney test was used for
comparisons between the S and C groups. Thereafter, it was consider the hind limbs as

a separated unit for evaluation, resulting in three new groups, the suspected limb group
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(SLG), embracing the limbs at the same side of the suspicious diagnosis, another group
embracing the limbs without the acupuncture suspect diagnosis and contralateral to the
suspected limbs, forming the non-suspected limb group (NSLG), and the last with the
animals of the control group, the control limbs group (CLG). The comparison between
SLG, NSLG and CLG groups was performed using the Kruskal-Wallis test followed by
Dunn’s test of multiple comparisons. The quantitative analyses are presented as mean
+ standard deviation of the mean (SD), while the qualitative analyses are presented as
median. It was performed the sensibility and specificity test to evaluate the predictive
values of the acupuncture diagnosis. Correlations were analyzed with the Spearman
test. All the analyses were performed using the software GraphPad Prism 5.0 (San

Diego, CA, USA), considering significant when p < 0.05.

3.3 RESULTS

3.3.1 Animals

The present study investigated animals between 2 and 18 years (9.7 £ 4.5
years). In the C group the mean age was 10.0 + 4.6 years, while in the S group it was
9.6 + 4.6 years, with no statistical difference. According to the gender, there were 25%
(2/8) females and 75% (6/8) males in the C group, while in the S group there were
45.2% (14/31) females and 54,8% (17/31) males, with no prevalence of gender for the
stifle joint disease suspicion (p > 0.05).

The horse’s weight varied between 420 and 600 kg (491.7 + 45.4 kg), 491.3 &
43.3 kg for the S group and 493.4 + 56.2 kg for the C group. The observed body score
was considered as 2 for 17.9% (7/39) of the investigated animals (they were totally of S
group), 56.5% (22/39) with score 3 [51.6% (16/31) in the S group and 75% (6/8) in the C
group] and 25.6"% (10/39) of them with score 4 [25.8% (8/31) in the S group and 25%
(2/8) in the C group].

Considering the 31 animals of the S group, 29.1% (9/31) had the complain of
poor performance, 3.2% (1/31) suspected lameness in the front limb and 67.7% (21/31)
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were involved in athletic activities without a history of stifle disease or other
musculoskeletal disorder at the moment of study.

For the S group, the clinical acupuncture evaluation resulted in 77.4% (48/62) of
limbs suspect of bearing a stifle conditions, 62.5% (30/48) of them were in the left and
37.5% (18/48) in the right hind limb. Bilaterally was observed in 54.8% (17/31) of them.

Then, considering the limbs as the evaluation unit, there were 16 hind limbs in
the control limbs group (CLG), 48 in the suspected limbs group (SLG) and 14 limbs in
the non-suspected limbs group (NSLG).

Considering the synovial fluid distension, there was no evidence of distension in
the CLG. The joint synovial distension was higher for the S in comparison with the C (p
=0,015) (table 1).

Table 1: The synovial fluid distension evaluated in horses according to the respective group.

GMS GMNS GMC
Grade 0 60,40% 73,30% 100%
Grade 1 27% 20% 0
Grade 2 12,50% 0 0
Grade 3 2% 6,70% 0

3.3.2 Acupuncture examination

A higher number of acupuncture sensitive points were evidence in the S group in
comparison to the C group (6.0 + 2.80 vs. 0.25 £ 0.45, respectively, p < 0.0001).

The minimal inclusion criteria for the diagnostic suspicion including the S point
along with acupuncture point BL-21 was evidenced in 41.7% (20/48) of the suspected
limbs, while with the BL-20 it was observed in 10.4% (5/48). Both BL-20 and BL-21
acupuncture points were reactive at the same n 47.9% (23/48) of the suspected limbs.
The BL-20 presented a specificity of 38%, a sensibility of 100%, a positive predictive
value of 58% and a negative predictive value of 100%. While the BL-21 had a specificity
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of 72.7%, a sensibility of 100%, a positive predictive value of 90.3% and a negative
predictive value of 100%.

Other diagnostic points that were also reactive together with the minimal
inclusion diagnostic criteria, and that could be proposed for the stifle joint disease
acupuncture diagnosis, were listed in the table 2 below (Flemming, 2006). Considering
the association of stifle point together with GB-DTC the sensitivity results in 100% with

80% of specificity.

3.3.3 Radiographic exam

The radiograph images were evaluated taking into consideration the animal
groups. The professional that obtained the images was the one that performed the x-ray
findings description, there was a higher number of findings in the S group than C,

presenting a small specificity (20%) and a good sensibility of 79%.

Major findings were the remodeling and/or enthesophyte at the of medial tibia
border (Picture 7A), flattening of the medial femoro-tibial joint space (Picture 8A),
osteophyte, and sclerosis at the articular border of the medial femoral condyle. The

radiographic findings distribution according to the limbs group is presented in Table 3.

Table 3: Radiographic findings in control limbs group (CLG, n = 16), limbs suspect of stifle
disease by the acupuncture clinical examination (SLG, n = 48) and group of limbs contralateral

to the suspect limbs but without the inclusion minimal criteria for the acupuncture diagnosis

(NSLG, n = 14).

Radiograph findings CLG SLG NSLG

(times) (times) (times)
Flattening of the femoral medial condyle 4 21 2
Flattening of the articular space 0 1
Reaction at the medial collateral ligament insertion 0 0
Remodeling / enthesophytes at the medial tibial border 8 31 3
Osteophyte 4 15 3
Sclerosis at the articular border of the femoral condyle 0 1 1
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3.3.4 Ultrasound exam

The animals of the S group had a higher number of ultrasound findings than in
the C group (p = 0.0001). Considering the limbs of the SLG had an ultrasound scoring
higher than CLG (1.0 vs. 0.19 p = 0.0002), but there were no difference in comparison
with the NSLG. The ultrasound score of the NSLG was higher in comparison with the
CLG (1.0 vs. 0.19 p = 0.004). There was no difference between SLG and NSLG (Picture
6).
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Picture 6: Distribution of the ultrasound scoring system (0 to 3) for the control limbs (CLG, n =
16), limbs suspect of stifle disease by the acupuncture exam (SLG, n = 48) and contralateral
limbs (NSLG, n = 14) p = 0.0002 vs. CLG.

The ultrasound exam resulted in the following findings: irregularity of the pattern
of the medial collateral ligament fibers and its distal and proximal insertions (Picture
8C), loss of the linear pattern of the subchondral bone of the lateral or medial femoral
trochlea, possibly an osteochondiritis disssecans, osteophyte (Picture 9B), degeneration
of the medial meniscus, loss of bone pattern of the medial femoral condyle (Picture 8B),
partial fibers rupture, edema or cicatricial tissue at the medial patellar ligament (Picture
7B), irregularity of the pattern of the cranial ligament of the medial meniscus, irregularity
at the fibers and insertions of the lateral collateral ligament and synovial fluid distension.
The ultrasound findings distribution according to the limbs groups is demonstrated in
Table 4.
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Picture 7: Images of a male, 13-year-old, Brazilian-sport-horse suspected diagnosis of stifle disease at
the acupuncture examination. (A) Radiographic exam in the caudocranial view, flattering of the center of
the articular margin of the medial femoral condyle, with underlying subchondral sclerosis (arrow) and
remodeling / enthesophytes at the medial tibial border (arrow-head) (B) Cranial ultrasound exam,
proximal to the left and distal to the right, fibrosis and partial tearing of the fibers of lateral patellar
ligament (arrow). (C) Lateral ultrasound exam, proximal to the left and distal to the right partial tearing of

the fibers of lateral collateral ligament (arrow).
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Picture 8: Images of a female, 11-year-old, Brazilian-sport-horse suspected diagnosis of stifle disease at
the acupuncture examination. (A) Radiographic exam in the caudocranial view, flattering of the center of
the articular margin of the medial femoral condyle, with underlying subchondral sclerosis (arrow) and
remodeling / enthesophytes at the medial tibial border (arrow-head) (B) Cranial ultrasound exam, medial
to the left and lateral to the right, degeneration of the medial femoral condyle. (C) Medial ultrasound

exam, proximal to the left and distal to the right, trauma to the insertion of the medial collateral ligament.
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Picture 9: Images of a male, 9-year-old, European equitation horse suspected diagnosis of stifle disease
at the acupuncture examination. (A) Radiographic exam in the caudocranial view, flattering of the center
of the articular margin of the medial femoral condyle, with underlying subchondral sclerosis (interrupted
arrow), remodeling / enthesophytes at the medial tibial border (arrow-head) and trauma to the insertion of
the medial collateral ligament. (B) Medial ultrasound exam, proximal to the left and distal to the right,
10.33 mm enthesophyte at the femoral insertion of the medial collateral ligament, next to the medial

meniscus.
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Table 4: Ultrasound findings after the acupuncture clinical examinations of the control limbs
group (CLG, n = 16), limbs suspected of stifle joint disease (SLG, n = 48) and contralateral
limbs to the suspected limbs, (NSLG, n = 14).

Ultrasound findings CLG SLG NSLGS

(times) (times) (times)
Osteophytes 0 7 2
Desmitis of the medial collateral ligament 1 11 3
Desmitis of the lateral collateral ligament 0 3 1
Medial meniscus degeneration 0 5 4
Desmitis of the crani_al ligament do medial 0 2 &

meniscus

OCD of the lateral femoral trochlea 1 7 3
OCD of the medial femoral trochlea 1 4 1
Desmitis of the medial patellar ligament 0 4 2
Synovial proliferation in the joint 0 2 1
Degeneration of the medial femoral condyle 1 5 3

Considering the SLG, 34/48 limbs that had the suspicion for the stifle joint
disease were confirmed by both radiographic and ultrasound exams, while in 4/48 a
disease confirmation was only with the ultrasound, in 2/48 it was confirmed only with the
radiography, and in 8/48 limbs there was no important findings in both exams.

The NSLG had 5/14 animals that both exams presented clinical findings, 5/14
animals showed presence of small lesions only on the radiograph and 4/14 did not
present any findings on any exams. Ten animals of the NSLG presented an ultrasound
score 0, but in these animals, six of them presented initial phase degeneration related
the following findings: two had a mild irregularity to the border of the meniscus, two had
different width between the femoral trochlea, one had synovial proliferation and one had
an entesophaty at the medial collateral ligament.

Finally, in the CLG 9/16 animals presented findings on the radiograph (7/9
presented remodeling / enthesophytes at the medial tibial border, 2/9 osteophytes and
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2/9 had flattening of the medial femoral condyle), 4/16 did not present any findings, 2/16
had ultrasound findings(one animal with OCD of the medial and lateral femoral trochlea
and the other with degeneration of the medial femoral condyle) 1/16 had significant
findings in both exams, osteophytes and remodeling / enthesophytes at the medial tibial
border at the radiograph and desmitis of the medial collateral ligament at the ultrasound.
This exam presented a good sensibility of 93% and a good specificity of 66%.

Combining the radiograph and ultrasound exam, it was presented a good
sensibility (80%), but a low specificity (20%). Moreover, resulting in a positive prediction
value of 90%.

Table 2: Other diagnostic points that were also reactive together with the minimal
inclusion diagnostic criteria in horses: Gall-Bladder Dorsal Tuber Coxae (GB-DTC) (located at
the dorsal border of the fuber coxae caudal to the GB-27), the GB-27 (located at the
craniodorsal aspect of the tuber coxae), SP-13 (located at the cranioventral aspect of the tuber
coxae), the three local stifle points described by Cain (2003) (located at the muscular groove
between the biceps femoris and semitendinosus muscle), S-10 (located between the sternum
mandibular and the ventral aspect of the braquiocephalic muscle), S-31 (ventral to the tuber

coxae at the origin of the tensor fascia lata).

% in the S Positive Negative

Points ? rou Specificty Sensibility Predictive | Predictive
group Value Value
GB-DTC 85.4% 77.8% 96.7% 93.5% 87.5%
GB-27 75% 57.1% 100% 80.6% 100%
SP-13 75% 100% 91.1% 100% 62.5%
"°°a'3p°'"t 66.7% 61.5% 100% 83.9% 100%
"°°a'2'°°'“t 62.5% 53.3% 100% 77.4% 100%
"°°a'1'°°'“t 58.3% 47% 100% 70.9% 100%
S-31 56.3% 29.6% 100% 38.7% 100%
S-10 27 1% 25% 95.2% 48.8% 87.5%

34



905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935

3.4 DISCUSSION

In the present study, a proposed minimum acupuncture diagnosis for stifle
disease was tested. Previously, the diagnosis of stifle conditions using the pattern of
painful acupuncture points was demonstrated by our group, in a clinical case series
(Michelotto et al., 2014). Here, it was cared for having a proper experimental design,
with blind exams, control group, and radiography and ultrasound for all the investigated
subjects. Radiography and ultrasonography, even though there are particular
limitations, they were the chosen techniques to evaluate the stifle joints of the
investigated horses, due to demonstrated importance on most joint structures
evaluation and because availability in equine routine. The total predictively of the
proposed acupuncture stifle diagnosis resulted in 83.3%, and the use of contingency
samples that resulted in two homogenous groups, with a variation of age, breed, activity
and gender, reinforce the predictive potential for the acupuncture diagnosis for stifle
joint disease. It is suggested that the association with conventional methods for stifle
investigation (Dyson, 2011) in general musculoskeletal investigation, can result in
diagnosis improvement by equine professionals (Michelotto et al., 2007).

These exams presented a total of sensibility for the minimal diagnosis proposed
in the study of 80%, but the specificity was 20%. That demonstrate that the acupuncture
points used to the diagnosis of a stifle condition it has a reliable diagnosis of the animals
with the disease, but the animals that don’t have points pattern may present a stifle
condition. But these result showed a positive predictively value of 90%, confirming the
positive hypothesis of the present study.

The large muscular support of the stifle joint (Engelbert et al. 1993), as well as its
involvement with the reciprocal apparatus (Stashak, 2011) makes the clinical
manifestations of stifle conditions not always evident (Maulet et al., 2005). The stifle
diagnosis represents a challenge for the clinician (Walmsley, 2003; Martinelli and
Rantanen, 2009). The acupuncture diagnostic suspicion occurred during routine exam
in 67% of the investigated animals, still in work and without a complaint. The majority of
the investigated horses had a good body score, but the big muscle groups that support

the joint can start disrupting slowly, and even though the clinical manifestation is not
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perceived, the subclinical condition of the disease can interfere in the limb movement
and its muscle development (Reardon and Lischer, 2008). The loss of muscle
development could implicate in the synovial fluid effusion as an early clinical finding, as
it was mainly observed in joints of the suspected limbs, but this must be better
investigated and confirmed.

Then, it is proposed that the acupuncture diagnosis can be of value in early
identifying stifle diseases, in developmental condition, as well as in the thorough
prepurchase investigation (McCormik, 2006; Michelotto et al., 2007).

The five elements theory, stifle joint diseases are mostly related to the earth
element that comprises the SP and S Zang-fu organs. For this reason, the association
points for the Sp and S, located at the bladder channel (BL-20 and BL-21, respectively)
(Schoen, 2000), were used, together with the acupuncture point suggestive of stifle
involvement previously described by Cain (2003). These diagnostic points were
considered for the diagnosis of stifle joint lesions by Cain (2003), Flemming (2006), Xie
and Preast (2007) and Michelotto et al. (2014), even though they were not consider to
be relevant by Xie and Preast (2007). Authors experience resulted in a proposal of a
minimum suspect diagnosis to be tested. In fact, other mentioned diagnostic points are
the GB-28, GB-29, SP-13, S-31, GB-33 (Xie e Preast, 2007), S-30, BL-50, BL-49, BL-
36, BL-37, BL-38 (Flemming, 2006), GB-27, SP-13, S-31, BL-54 (Michelotto et al.,
2014), SP-11,SP-12, S-31, BL-36, BL-37, BL-38, Dan-tian, Ju-liao (Alfaro, 2014), that
were not subject of evaluation at the present study and must be investigated.

Some of the suggested diagnostic points, and others, as the GB-27, GB-DTC,
SP-13, S-31, S-10, local point 1, local point 2 and local point 3, were also frequently
identified in the evaluated horses in the present study, and should be considered by
clinicians to be included in the diagnostic protocol, and must be properly tested. The
evidence of different diagnostic points amongst the evaluated subjects probably refers
to their different clinical condition, as other conditions could be involved. Moreover, as
much painful acupuncture points are evidenced in the clinical exam, worse is the
patient’s condition, at least as observed in human patients (Dung, 1988).

When evaluating the importance of the points GVDTC associated with the FTP

point presented an important result and also can be used as a reliable diagnosis for
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stifle disease. These points combined presented a higher value for the sensibility and
specificity analyses then the initial three points proposed by this study. Therefor they
must be consider for evaluating horses suspicious of stifle condition.

In the acupuncture palpation diagnosis, the pattern related to stifle is referred as
stiffe syndrome (Cain, 2003), but further joint investigation must be proceeded.
Radiography (Bodo et al.,, 2004) and ultrasonography (Redding, 2001) are most
available for the equine clinician and easily performed. Arthroscopy (Cohen et al.,
2009), magnetic resonance (Walmsley, 2005) and computed tomographic arthroscopy
(Valdes-Martinéz, 2012) were also applied for stifle joint investigation. The association
of x-rays with ultrasound resulted in a reliable diagnosis, efficiently demonstrating the
stifle joint structures lesions as previously demonstrated (Beccati et al., 2013).

The findings of the radiographic exams had a low specificity of 20%, but the
sensitivity of the radiographic exam was good (79%) and useful for the evaluation, and
a positive predictive value of 74%. Moreover, the description and interpretation of the
findings are more representative as the scoring system took into account age-related
joint remodeling identified and scored also in the control limbs.

The scoring system suggested for grading the ultrasound exam was consider a
good method and it is suggested to be use in future studies as a reliable system.

Therefore, the proposal for the acupuncture minimal diagnostic for stifle joint
disease is confirmed, and can be related to different situations in this complex joint, as
ligament lesions (collateral and patellar ligament), osteoarthritis and osteochondritis (Xie
e Preast, 2007). The proposed diagnostic for stifle disease showed important for sport
horses evaluation with decreased performance, or with lameness, as in the investigated
animals. Also, being important in the conditions that can be consider subclinical,
because the majority of the animals evaluated did not present complains by their owner,
this can be related to a low intensity work or the lack of the owner experience. It is
possible that the acupuncture diagnosis can look ahead a clinical manifestation as
previously suggested (Michelotto et al., 2014). In the present study, few horses did not
evidence image findings, as well as stifle joint condition was identified in young horses

in training.
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Initially, the affected limb is located at the side that it was observed the sensitive
diagnostic points. Even though in several evaluated cases, there were also a large
amount of sensitive point notice on the contralateral side, even when it was not
observed the complete inclusion diagnosis, but, as a result of positive ultrasound and
radiograph finding, they also must be evaluated.

Finally, the maijority of the joint presenting lesions and sensitive points at the
examination were in the left side (62,5%). There is no information of literature about the
influence of the evaluator being left or right handed affecting on the acupuncture
examinations, and if that can affect the force applied during the exam. At the present
study both evaluator were right handed, but the results of the evaluation were confirmed
by the ultrasound and radiograph exams, in this way confirming the reliability of the

exams performed by the pressure of the acupuncture points.
3.5 CONCLUSION

The proposed acupuncture diagnosis was predictive for stifle disease in horses
of different gender, ages and activities, confirmed by the associated use of radiographic

and ultrasonographic techniques. The demonstrated pattern of acupuncture points must

be tested by other professionals as well as other acupuncture points.
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4 CONSIDERAGOES FINAIS

O exame clinico por acupuntura demonstrou ter um resultado positivo perante
seu valor preditivo para o diagndstico de lesdes em estruturas das articulagdes FTP em
cavalos. Mesmo avaliando um grupo homogéneo de animais, foi possivel perceber que
esse exame diagnostico nao sofre influéncia com a idade, atividade, sexo e raga do
animal, podendo ser utilizado com confiabilidade em qualquer condicdo.

Durante o exame por acupuntura foi possivel observar as manifestagdes clinicas
do diagnéstico por acupuntura, além de estudar e correlacionar essas manifestacoes
com os achados imagiologicos.

Os parametros ultrassonograficos estiveram de acordo com os achados por
acupuntura diagndstica, principalmente em animais sem sinais clinica e suspeitos de
afeccdo FTP. Esse resultado torna possivel determinar lesbes nessa articulagao
iniciais, ou até avangadas em alguns casos. O exame radiografico também apresentou
achados importantes que estiveram de acordo com o exame de ultrassom, e
demonstrou ser tdo importante quanto o ultrassom para a confirmacgao do diagndstico.

Portanto, pode-se concluir que o diagnostico por acupuntura deve ser
considerado uma ferramenta confiavel e deve ser utilizada pelo médico veterinario
clinico de equinos a fim de facilitar e acelerar o diagndstico de afecgdes na articulagao
FTP. Essa metodologia deve ser incluida no exame clinico de rotina, assim como em

livros de referéncia para o diagndstico de claudicagéo.
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Quadro 1 — Sistema de graduagao distensao sinovial em equinos conforme

Bergin et al. (2006).

Grau Descricao
0 Sem efuséo
1 Efusao pouco palpavel
2 Efusao palpavel sem distensao
3 Efusdo do tamanho de uma bola de golfe com distensao
palmar/plantar
4 Efusdo do tamanho de uma bola de golfe com efusédo palmar/plantar
5 Efusdo maior que uma bola de golfe com efusao palmar/plantar
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1329 Quadro 2 - indice de gravidade (IG) em avaliagdes radiograficas de equinos

1330 segundo Lepeule et al. (2013).
Interferéncia ;
Indice de
Complicagoes com a
. . Gravidade
T Posicio associadas mob.llldade (G)
articular
Nao Nao 1
Longe Leve Nao 2
Pequeno Nao Possivel 2
Perto Leve Possivel 2
Nao Nao 2
Longe Leve Nao 2
Moderadas Nao 4
Nao Possivel 2
Perto Leve Possivel 4
Moderadas Possivel 4
Médio Nao Possivel 4
Na articulacao Leve Possivel 4
Moderadas Possivel 4
Leve Possivel 4
Perto Moderadas Possivel 4
Severa Normalmente 8
Leve Possivel 4




1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

Grandes

Na articulagao

Moderadas

Normalmente

Severa

Normalmente
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Quadro 3 — Classificagao e escore dos achados ultrassonograficos em equinos.

o Escore
Indice de
. R Achados ultrassonografico | Classificacdo
Gravidade Classificagao - . 4
ultrassonograficos - EU (média dos do EU
(IG) IG)
0 Ausente Sem alteragdes 0 Otimo
Pequenas 1 Bom
irregularidades ou
1 Leve
perda do padrao
ecogénico
Definidas, sem sinal 2 Moderado
2 Moderado de calcificagao, edema
ou ruptura de fibra
Alteracao significativa 3 Grave
3 Grave

do padrao ecogénico
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1365 Quadro 4 — Escala de condigao corporal conforme Carrell e Huntington (1988).
Escore Pelve Dorso e Costelas Pescogo
0 — | Angular, pele firme. Garupa | Pele apertada sobre | Estrutura do osso
Emaciacao | muito afundada. Cavidade | as costelas. Muito | facilmente
severa profunda sob a cauda. proeminente e | perceptivel. Fino e
espinha dorsal | estreito na base.
acentuada.
1 — | Pelve e garupa | Pele firme sobre as | Estrutura do osso
Emaciagao | proeminente. Garupa | costelas. Coluna | fracamente
afundada, mas pele macia. | vertebral bem | perceptivel.  Fino
Cavidade profunda sob a | proeminente e | na base.
cauda. visivel.

2 — | Garupa plana em ambos | Costelas visiveis. | Pescogo
Moderada | os lados da espinha dorsal. | Coluna vertebral | acentuado, mas
Garupa bem definida e | recoberta, mas | firme.

com alguma  gordura. | processos
Cavidade leve sob a | espinhosos podem
cauda. ser sentidos.
3 —Ideal Com cobertura de gordura | Costelas cobertas e | Auséncia de
e rondado. Facilidade em | faceis de sentir. Sem | regides
sentir a pelve. Sem gordura | gordura no dorso. | acentuadas, firme.
na base da cauda. Coluna vertebral
recoberta, porém
facil de sentir.
4 — | Gordura na base da cauda. | Costelas bem | Engrossamento
Obesidade | Pelve coberta por gordura. | recobertas perceptivel e firme.
Precisa de uma pressdo | necessitam de

firme para sentir.

pressao para sentir.
Presenca leve de

crista.
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1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387

5 -
Obesidade

severa

Grande

quantidade de

gordura na base da cauda.

Pele distendida. Pelve

recoberta,

sentida.

nao pode ser

Costelas  cobertas,
nado podem  ser

sentidas. Gordura

profunda no dorso.
Dorso largo e
achatado.

Crista acentuada
muito ampla e
firme. Com dobras

ou gordura.
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Ficha clinica do exame por acupuntura

Ficha Clinica Acupuntura
Ficha Namero: |Data:
| lm‘nm’ -w-
Idade: | Sexo:
Raca: Altura: Peso:
Atividade: | lHlpusmo Patrulha| |Salto Equoterapia Adestramento
Queixa Princi Baixo Rendimento Revisdo Claudicacao
Exame pré-compra Dificuldade no Trabalho Emagrecimento
Shen: Apatico | |lmitado Medo | [Tranquile Agressivo
Ansioso
Lingua: Palida Roxa Amarela| |Vermetha Rosea
Saburra: Normal Fina Crostas Amarela Pegajosa
Prefo Acinzentada Seca Espessa Umida
Branca
Pelagem: Fosco Seco Opaco |Brithante | |Comprido
_ Queda | |Crostas | |Liso
Lesoes: Sim Nao
Tipo € local da lesao:
Secrecao: | |Nasal Ocular Ausente | |Colorida Transparente
Escore: 1 2 3 4 5
Desenvolvimento Muscular: Nomal Deficiente Aumentado
Descreva:
Achados Externos: |Edema: | [Sim | [Nao
Local
Cicatrizz | |Sim | |Mao
Local
Respiracao: Nommal | JRuidosa| |Umida
Fezes: | [Normal Ressecadas Diarréicas Pastosas
Tratamento Prévio: j Sim N3o
[Quanto tempo:
Qualidade da Mastigacao: Normal Moderada |Ruim
Cavidade Bucal: |Ferimento:| |Sim MNao
| |Odor Fétido| Odor Normal
Mucosa Ocular: Rosea Palida Amarela |Vermeiha
Arcada Dentaria: Normal Ruim Moderada
Alimentacao: Aveia Verde Farelado |Feno Alfafa
Silo Racao Cenoura| |Concentrado Granulado
Outros
Pulso: Normal Anomal | |Fraco Superficial Profundo
Rapido Cheio Forte Lento Escorregadio
Analise:
Tipo Constitucional:
Outros Pontos Sensiveis:
Diagnostico Tradicional Chinés:
Tratamento:
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1390

Ponto Alarme:

c ID PC TA [P I [BP [E R B F [ve
vcis |ves |wvei7 |ves [Pt | E25 |Fi3 | vei2 |vB25 |ves | Fi4 | vBz24
E
D
515 B27 |Bi4 |[322 |B13 |B25 |[B2C¢ [ B2t [B23 |B28 | Bi8 | B19
Pontos Locais:
B20 |B21 | E31 [ PL1 [ PL2 [ PL3 | PPatela | BP13 | VG27 [ VCDTC
Esq
Dir
Pontos Ting:
1(C9) | 2(ID1) | A(TA1) |4(IG1) | 5(P11) | 6(PC9) | 7(B67) | 8(VB44)
Esq
[ Dir
S(E45) | 10(F1) | 11(BP1) | 12(R1)
Esq
Dir
Pontos da mandibula:
VB2 ID10 VB20 B10 ATM (E7)
(Esq
Dir
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Ficha clinica do exame ultrassonografico

Nome do animal: Local do Exame:
Idade:_ Altura: Peso: Utilizacao:
Grau de Claudicacgéao:

Raca:
Grau de efuséo articular (0-3)/membro:

Dia do exame:

Membro MPD:

Ligamentos patelares

Origem

Insercao

Observacao

Pontuacao

Lateral

Intermédio

Medial

Ligamentos
colaterais

Origem (fémur)

Insergéo (tibia)

Lateral

Medial

Tréclea femoral

Espessura 1

Espessura 2

Lateral

Medial

FT medial

Medigéo 1

Medicéo 2

Proliferagao sinovial

Dimenséo

FT lateral

Espessura 1

Espessura 2

Proliferagdo sinovial

Dimenséao

Meniscos

Aspecto

Ligamento cranial

Lateral

Medial

Condilos femorais

Lateral

Medial

Pontuacgéo total

Membro MPE:

Ligamentos patelares

Origem

Insercao

Observacao

Pontuacéo

Lateral

Intermédio

Medial

Ligamentos
colaterais

Origem (fémur)

Insercao (tibia)

Lateral

Medial

Troclea femoral

Espessura 1

Espessura 2

Lateral

Medial

FT medial

Medicéo 1

Medigéo 2

Proliferacao sinovial

Dimenséo

FT lateral

Espessura 1

Espessura 2

Proliferacdo sinovial

Dimenséao

Meniscos

Aspecto

Ligamento cranial

Lateral

Medial

Condilos femorais

Lateral

Medial

Pontuacéo total

0=Aspecto normal; 1=Alteragdo minima; 2=Alteracdo moderada; 3=Alteracdo grave.

Analise subjetiva:




1401 Tabela geral dos achados ultrassonograficos e radiograficos por animal

Grupos Animal Lado Escore RX Achados Escore Achados
Radiograficos us Ultrassonograficos
5 E 0 1
5 D 0 1 AICMF
7 E 2 REBPMT; OST 1
7 D 2 REBPMT; OST 0 DLCM
10 E 0 REBPMT 0
10 D 1 0
13 E 4 REBPMT 0
Grupo de 13 D 4 REBPMT 0
Memb(:’:ncc‘)’"tm'e 19 E 2 REBPMT 0
19 D 2 REBPMT 0
25 E 0 0
25 D 0 0
31 E 4 0 OCDTLF; OCDTMF
31 D 2 0
38 E 2 ACMF 0
38 D 2 ACMF 0
1 D 8 ACMF; REBPMT; 1 OST; DLCM; DLPM;
EBACF AICMF; DLCMM
2 D 0 2 DMM; DLCM;
DLCMM
6 D 4 EEA; REBPMT; 2 DMM; DLCMM:;
OST OCDTLF
8 D 1 REBPMT 2 DMM, FFPE; DLPM
11 D 4 3
Grupo de 12 L 0 0
Membros Nao 18 E 2 0
Suspeitos 21 D 4 ACMF 0 OCDTLF
(GMNS) 22 D 4 2 OST; OCDTLF;
DLCM; AICMF;
DLCMM; OCDTMF
25 D 0 0
28 D 0 0 DLPM; DMM
32 D 0 1 ACMF
33 D 1 OST 1 D.S.A
34 D 0 1 DLCL; OST
37 D 0 1
Grupo de 1 E 8 ACMF; REBPMT; 2 DLCM; DLPM;

58



Membros
Suspeitos (GMS)

EBACF DLCL; ACMF
2 E 0 0
3 E 1 ACMF 0
D 1 ACMF 1 DMM
4 E 4 ACMF; REBPMT 1 ACMF; DLCM
D 4 ACMF; REBPMT 1 ACMF; DLCM
6 E 4 EEA; REBPMT; 3 DMM; DLCMM;
OST OCDTLF
8 E 1 REBPMT 2 DLPM; DLCM;
OCDTLF; ODCTMF
9 E 4 ACMF; REBPMT 3
D 4 ACMF; REBPMT 1 D.S.A
11 E 8 ACMF; REBPMT; 1 ACMF
EBACF; RILCM
12 E 0 1 ACMF
14 E 1 REBPMT 1 DLCM; OST
D 1 REBPMT 1 DLCM; OST; DLCL
15 E 0 2
D 0 1
16 E 0 REBPMT 1 OST; DMM
D 0 REBPMT 1 OTS; DLCM; DLPM
17 E 1 REBPMT; OST 1 OCDTLF
D 1 REBPMT; OST 1 OCDTLF
18 D 2 ACMF 1 ACMF
20 E 2 ACMEF; EEA; 1 ACMF; EEA; RILCM
RILCM
D 2 ACMF, RILCM 1 OCDTLF
21 E 4 ACMF; REBPMT; 1 OCDTLF
EILCM; EEA
22 E 4 ACMF; REBPMT; 1 DLCMM; OCDTMF;
EILCM OCDTLF; OST;
DCMF; DLCMM
23 E 0 1
D 0 1
24 E 8 ACMF; REBPMT 1 DLCM
D 4 ACMF; REBPMT 1 DLCM
26 E 2 ACMF; REBPMT; 2 OCDTMF
OST
D 4 ACMF; REBPMT; 1 OCDTMF; DLCM
OST
27 E 0 REBPMT 0 REBPMT
D 1 REBPMT 0 REBPMT
28 E 0 1
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29 E 2 REBPMT; OST OCDTLF
D REBPMT; OST REBPMT
30 E 4 ACMF; REBPMT; ACMF; REBPMT;
OST OST
D 2 ACMF; REBPMT; 1 ACMF; REBPMT;
OST OST
32 E 0 0 DLPM; OCDTMF
33 E 1 OST 0 D.S.A
34 E 0 1 OST
35 E 2 ACMF; REBPMT; 1 OST; DCMF; DMM
OST
D 2 ACMF; REBPMT; 2 OST; ACMF
OST
36 E 0 0
D 0 0
37 E 4 REBPMT 0 DLCM; OST
39 E 2 REBPMT 2 DLCL; DMM
D 2 REBPMT 3
1402
Sigla Legenda
ACMF Achatamento do condilo medial do fémur
AICMF Alteracdo do condilo medial do fémur
DLCL Desmite do ligamento cranial lateral
DLCM Desmite no ligamento colateral medial
DLCMM Desmite do ligamento cranial do menisco medial
DLPM Desmite dos ligamentos patelares médio
DMM Degeneracao do menisco medial
D.S.A Distensdo sinovial em articulagdo
EBACF Esclerose no bordo articular do condilo femoral
EEA Estreitamento do espaco articular
EILCM Esclerose na insercao do ligamento colateral medial
FFPE Fragmentacdo da fémoro-patelar esquerdo
OCDTLF OCD troclea lateral do fémur
OCDTMF OCD tréclea medial do fémur
OST Osteofitose
REBPMT Remodelacdo / entesofitose do bordo do platd medial da tibial
RILCM Reacdo na insercdo do ligamento colateral medial
1403

60



