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PART 1 - Canine 

 

Elbow Dysplasia  
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Canine elbow dysplasia is an umbrella term for conditions affecting the elbow joint (Cook and Cook, 

2009) (Appendix 1a). Dysplasia is usually caused by growth disturbances in the elbow joint which 

leads to incongruence of the joint bones and arthritic changes (Janutta and Distl, 2008). It is a 

hereditary disease however, environmental factors such as obesity or inappropriate exercise can 

increase the likelihood of the animal showing clinical symptoms (Oberbauer, Keller and Famula, 

2017). Elbow dysplasia is most commonly seen in large breed dogs for example Golden Retrievers, 

German Shepherds, and Rottweilers (Nemanic, Nixon and Baltzer, 2016; American College of 

Veterinary Surgeons (ACVS), 2018). Kirberger, (2017) studied 1148 Rottweilers and 909 Labrador 

retrievers, the percentage diagnosed with elbow dysplasia were 39% and 19%, respectively. 

 

The disease is characterised by a front limb lameness, particularly evident after exercise, and is 

typically diagnosed at an early age - around five months (Podadera and Bell, 2010). Non-surgical 

management may be recommended If there is subtle pathology. This could include, controlled 

exercise, weight management, hydrotherapy, dietary supplements and non-steroidal anti-

inflammatory drugs (Slatter, 2003; Pettitt and German, 2015). However, the aim of surgery is to 

minimise the requirement for long-term medication or exercise restriction and is therefore often the 
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chosen treatment (ACVS, 2018). Despite surgery providing noticeable relief, the effects of arthritis 

caused by dysplasia are irreversible and often still prevalent, so the patient will require careful 

management and monitoring. Regular physiotherapy, to include treatments such as range of 

movement exercises and alternated thermotherapy and cryotherapy may be suggested. Both post-

operatively and longer term this can help with pain management and improve the mobility and 

function of the arthritic joint (Vedpathak et al., 2009).  
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Gracilis Rupture  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rupture of the gracilis muscle (figure 2a and 2b), also known as ‘dropped thigh’, is an injury most 

commonly affecting racing greyhounds (Fossum, 2003; Neilsen and Pluhar, 2005). The muscle may 

suffer a partial tear, or an avulsion may occur, either at the musculotendendinous junction or at its 

point of origin or insertion (appendix 2) (Tobias and Johnston, 2013). Due to the nature of racing- 

requiring rapid acceleration -, the point of insertion is where injury is most likely to be seen 

(Frandson and Davis, 1955 as cited in Evans and Christensen, 1992).     
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Conservative treatment may be possible if the injury is minor and diagnosed early however, for a 

complete rupture surgical intervention is necessary (Eaton-Wells, 1992). After surgery non-steroidal 

anti-inflammatory drugs may be used alongside therapies such as, cryotherapy and passive range of 

motion exercise to help limit and reduce inflammation (Pilliner and Davies, 2004; Moraska, 2005; 

Ramos et al., 2016).  Later in the rehabilitation programme, to coincide with muscle remodelling, 

active range of motion exercise such as leash walking and hydrotherapy are required (Järvinen, 

Järvinen, and Kalimo 2013).  

After surgery, it is expected the animal should return to a day to day level of activity within 12 weeks 

(Henderson, Latimer and Mills, 2015). However, the muscle is likely to only regain 80% of its original 

tensile strength (Tiidus, 2008), thus the animal will often function at a lower level of athleticism 

(Henderson, Latimer and Mills, 2015).  

 

 

 

 

 

 

 

 

 

 



8 
 

Humeral Fracture  

 

 

The humerus is a long bone of the forearm. The head of the humerus provides an articular 

prominence for the joint of the shoulder and the humeral condyle joins with the radius and ulna to 

form the elbow joint. The humerus is protected by thick surrounding muscles e.g. triceps brachii, 

biceps brachii and brachilais, (Budras, 2010), thus a fracture of this bone is usually due to substantial 

trauma, such as a road traffic accident (Moores, 2016). However, spaniels are vulnerable to condyle 

fractures even during a normal activity, most likely because many have a disorder termed 

Incomplete Ossification of the Humeral Condyle (Moores, 2016). Fracture is also more likely to occur 

in young, skeletally immature dogs; Denny’s (1983) retrospective study confirmed 67% of cases 

referred for humeral fracture were <1-year-old.  Patients will present with non-weightbearing 

thoracic limb lameness (Anderson et al., 2003).  

Fracture of the lateral condyle is most common (Moores, 2016); surgery will be required to pin 

and/or plate the fracture (Piermattei, 1993; Sturgeon, 2003) leading to strict confinement of the 

patient for 8-12 weeks (Anderson et al., 2003). Limited use of muscles can lead to muscle atrophy 
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and an intensive rehabilitation programme will be required (Järvinen, Järvinen, and Kalimo 2013; 

Baoge et al., 2012). Passive range of motion exercises, stretching, massage and low-level laser 

therapy will all be of benefit – a veterinarian will advise when to begin each therapy dependant on 

the fracture type and required surgery (Pugliese et al., 200; Hourdebaigt, 2004).  

Early stabilisation of the fracture leaves a good prognosis for recovery, however, Gordon et al., 

(2003) found all humeral condyle fracture patients developed osteoarthritis of the elbow joint. 

Ongoing rehabilitation such as, transcutaneous electrical nerve stimulation and hydrotherapy may 

help to reduce the detrimental effects of osteoarthritis (Millis and Levine, 1997; Mlacnik et al., 2006; 

Rychel, 2010).  
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Sciatic Nerve Injury  

 

 

The sciatic nerve is the body’s largest peripheral nerve. It originates from the 7th lumber vertebra 

and the sacrum and lays deep within muscles masses; therefore, it is well protected (Budras, 2010). 

However, damaged to the nerve can be caused by iatrogenic trauma (Forterre, Tomek and Rytz, 

2007), lymphomas causing compression (McDonnell, Piatt and Clayton, 2001) or injuries such as hip 

fractures and displacement of the lumbosacral joint (Denny, 1978). Sciatic nerve damage is usually 

characterised by neurological symptoms; this may include pain, abnormal gait, inability to flex hock 

and knee, knuckling of the paw and muscle atrophy (Gross, 2002). The damage is categorised into 

one of three severities (Appendix 3).    

Treatment of sciatic nerve damage is dependent on it cause and severity however, amputation of 

the affected limb may be necessary (Bennett and Vaughan, 1976; Johnson and Dunning, 2005). After 

amputation rehabilitation will help strengthen the patient and enable them to function to the best 

of their ability as an amputee (Moore and Frimberger, 2009). Kirpensteijn et al., (2000) concluded 
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after amputation the forces through the remaining limbs is increased and the dog’s centre of gravity 

changes, thus the patient must be strengthened and learn to balance to reduce the risk of injury to 

another limb. Building up the back and abdominal muscle is of particular importance as these areas 

can experience extra strain (Fuchs et al., 2014). Evidence based physical rehabilitation for hind limb 

amputees include hydrotherapy, therapeutic exercise such as, weaving cones and weigh shifting 

exercises and massage (Spenser, Johnston and Tobias, 2017). Adaptations at home, such as non-slip 

floors and ramps into cars can make life safer and easier for an amputee (Goldberg and Tomlinson, 

2017).  
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PART 2 – Equine 

 

Cervical Vertebral Malformation  
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Equine Cervical Vertebral Malformation (CVM) most commonly effects C2-C7 It is associated with 

chronic compression of the spinal cord due to stenosis of the cervical canal. CVM manifests in two 

ways; dynamic or static (appendix 4) and is a well-documented cause of ‘Wobbler Syndrome’ 

(Ricketts, 2009). Thoroughbreds and Warmbloods are identified to have greater occurrences of 

Wobblers than other breeds (Levine et al., 2008).  

 

Effective management of CVM is still under debate (Szklarz et al., 2017). There is limited evidence to 

say physical therapy will aid recovery of CVM. However, conservative management may be 

beneficial for those with mild to moderate malformations (Birmingham et al. 2010; Hoffman and 

Clark 2013). CVM can be caused when young horses e.g. yearling racehorses are fed on an energy 

and protein rich diet which causes unnaturally fast and uneven growth, resulting in malformations. 

In this case a restricted diet, to allow natural growth, may offer improvement (Mayhew et al. 1993; 

Ross and Dyson, 2010). Non-steroidal anti-inflammatory drugs (Moore et al. 1993) and articular 

process joint injections (Grisel et al. 1996; Birmingham et al. 2010) have also improved symptoms. 

Szklarz et al’s., (2017) study concluded 69% of those treated conservatively improved clinically and 

returned to ridden work.  

Severe CVM requires surgery (Szklarz et al., 2017). After surgery horses will need around two 

months inactivity followed by an intensive rehabilitation process to promote strength, balance and 

dynamic ability. In hand walking, stretching, flexing (figure 5b) and core exercises are of particular 

importance (Grant, 2008).  



14 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5b: Example exercises suitable for 

use in rehabilitation of cervical 

malformation surgery (Grant, 2008a).  
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Proximal Suspensory Desmopathy (PSD) 

 

 

 

PSD is a major cause of hindlimb lameness in athletic horses, usually caused by repetitive strain 

(Waselau, 2008). It is characterised by the arrangement of the collagen fibres becoming disrupted in 

the proximal third of the suspensory ligament, and possible adhesions between the suspensory 

ligament and surrounding soft tissues (Dyson, Murray and Pinilla, 2017). Its diagnosis can be 

challenging as horses often do not show an overt lameness, rather a decrease in athletic 

performance (Dyson, 2016). Dressage horses, jumpers and those with straight hindlimb 

conformation are at greater risk of developing PSD (Dyson and Murray, 2012).  

Neurectomy of the deep branch of the lateral plantar nerve and plantar fasciotomy (Dyson and 

Murry, 2012) is common surgery used to relieve the symptoms of PSD. However, a conservative 

treatment method may be beneficial in some cases. Boening et al., 2000, advocated the use of 

shockwave therapy (figure 6a) alongside controlled exercise; Crowe et al., 2004 found this allowed 
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41% of studied patients to return to full work. Controlled exercise will require box rest for the first 

10-12 weeks after diagnosis with daily in hand walking, progressively increasing to 60 minutes daily 

(Crowe et al., 2002). However, other than controlled exercise, physical therapies have not proved 

greatly beneficial to the rehabilitation of PSD. The prognosis for PSD is guarded and, in many 

patients, PSD will reoccur or reside as a long-standing issue (Munroe and Weese,2011).  
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Hamstring Muscle Soreness  

 

 

 

The hamstrings are comprised of three muscles; the Semimembranosus, Semitendinosus and Biceps 

Femoris (appendix 5) (Budras, 2012). These muscles can become painful due to muscle injury or 

compensation due to lameness (Greve and Dyson 2014; Dyson et al., 2017). However, often muscle 

soreness is just a result of strenuous activity (Clarkson and Newham, 1995; Sato et al., 2015). 

Dressage horses, who usually have an intense training program, are expected to work off the 

forehand (appendix 5a), with impulsion (appendix 5b) and complete exercise such as lateral work - 

the hamstring muscles assist with this. Hamstring muscle soreness can affect the kinematics of the 

horse, such as a shorted hindlimb stride (Blignault, 2003). 

 

Regular physiotherapy sessions can aid with both alleviation and prevention of muscle soreness 

(McGowan and Goff, 2016); massage (Hill and Crook, 2010), ultrasound and stretches (Kaneps, 2016) 

have all been evidenced to provide relief for muscle tightness. When exercising, ensuring a suitable 

warm up and cool down is used can also decrease the likelihood of muscle soreness (Murray et al., 

2010). Hill work, lateral work and collected work should be avoided until soreness is relieved, whilst 
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encouraging the horse to work long and low, for example, by using a pessoa is advocated (Walker, 

Dyson and Murray, 2013; Blignault, 2003). Anecdotal evidence suggests products such as liniment 

washes and magnetic blankets may be advantageous to aid muscle soreness however, research is 

limited and unconvincing of its benefits (Edner et al., 2015).   
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Traumatic arthritis of the fetlock 
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Traumatic arthritis of the fetlock, also known as ‘osselets’ in the racing industry, is most commonly 

seen in young horses in intensive and fast training programmes, such as race training. An ossolet is a 

callus which forms due to repetitive concussive forces (Bramlage, 2009). Hyperextension of the 

fetlock joint, generally seen in canter and gallop (Stephens 

et al., 1989 as cited in Hodgson, McKeever and McGowan, 

2014), causes the dorsal aspect of the condyle of third 

metacarpal to strike the dorsal process of the proximal 

phalanx, resulting in calluses forming on the front of the 

joint (figure 8b) (Cantley, Firth and Delahunt, 1999; 

Brommer, Van Weeren and Brama, 2003). It is primarily 

seen in the front limbs (Cantley, Firth and Delahunt, 1999) 

and horses with upright or long pasterns are predisposed 

to the condition (Logie, 2017).  

 

 

 

If diagnosed early calluses may not have formed and a period of rest, usually around 6 weeks, should 

be sufficient treatment. A modified, less intensive training programme may be required once the 

horse resumes work (Equine Research, 2005; Myers, 2008). However, if left untreated the 

rehabilitation will be more complex. Initially, rest, non-steroidal anti-inflammatory drugs (Khurma, 

Bishnoi and Gahlot, 2016) and alternating thermotherapy and cryotherapy can help reduce swelling 

and alleviate pain (Vedpathak et al., 2009), whilst gentle passive range of motion exercises may be 

required to encourage joint movement and flexibility (McIlwraith, 2015). Once a veterinarian has 

reassessed, daily active range of motion exercise is usually advised; swimming, for example will 

provide a no impact workout (King, 2016) and gentle ridden exercise may be resumed. However, in 

some cases, intra-articular injections are required and if cartilage becomes ulcerated or bone chips 

form, surgery is often a necessity (McIlwraith, 2015; Vinatier and Guicheux, 2016).   

 

 

 

 

Figure 8b: A horse with osselets (Image 

adapted from: HorseDMV, 2018).   



21 
 

References 

 

American College of Veterinary Surgeons,2018. Canine Elbow Dysplasia. [Online] Available at: 

https://www.acvs.org/small-animal/canine-elbow-dysplasia [Accessed 8.2.18].  

Anderson, S., Gill. P., Lippincott, L., Somerville, L., Shields, S., Balfour, R.J. and Wilson, E., 2003. 

Surgical Case Report: Distal Humeral Fractures. Southern California Veterinary Medical Association 

[Online] Available at: http://www.asecvets.com/pdf/dimsurg/DimSurg0303.pdf [Accessed 9.2.18].  

Baoge, L., Van Den Steen, E., Rimbaut, S., Philips, N., Witvrouw, E., Almqvist, K.F., Vanderstraeten, G. 

and Vanden Bossche, L.C., 2102. Treatment of Skeletal Muscle Injury: A Review. International 

Scholarly Research Notices, [Online] Available at: file:///C:/Users/Owner/Downloads/689012.pdf 

[Accessed 22.1.18].  

Bennett, D. and Vaughan, L.C., 1976. The use of muscle relocation techniques in the treatment of 

peripheral nerve injuries in dogs and cats. Journal of Small Animal Practice, 17(2), pp.99-108. 

Birmingham, S.S.W., Reed, S.M., Mattoon, S.J. and Saville, W.J., 2010. Qualitative assessment of 

corticosteroid cervical articular facet injection in symptomatic horses. Equine Veterinary Education, 

22 (1), pp. 77-82. 

Blignault, K., 2003. Stretch Exercises for Your Horse: The Path to Perfect Suppleness. London: 

Trafalgar Square Publishing.  

Boening, K.J., Löffeld, S., Weitkamp, K. and Matuschek, S., 2000. Radial extracorporeal shock wave 

therapy for chronic insertion desmopathy of the proximal suspensory ligament. In Proceedings (Vol. 

46, pp. 203-207). 46th Annual Meeting American Association of Equine Practitioners.  

Bramlage, L.R., 2009. Operative Orthopedics of the Fetlock Joint of the Horse: Traumatic and 

Developmental Diseases of the Equine Fetlock Joint. AAEP Proceedings.  vol.55, pp. 96-143. [Online] 

Available at: https://pdfs.semanticscholar.org/303d/b81acdccf992860f8c0e3760816d76900536.pdf 

[Accessed 23.2.18].  

Brommer, H., Van Weeren, P.R., Brama, P.A.J.,2003.  Quantification and age-related distribution of 

articular cartilage degeneration in the equine fetlock joint. Equine Veterinary Journal, 35 (1), pp. 

697–701. 

Brommer, H., Brama, P.A.J., Barneveld, A., 2004. Differences in the topographical distribution of 

articular cartilage degeneration between equine metacarpo and metatarsophalangeal joints. Equine 

Veterinary Journal, 36 (1), pp. 506 –510. 

Budras, K.D., 2010. Anatomy of the Dog. 5th edition. Hannover: Schlütersche.  

Budras, K.D., 2012. Anatomy if the Horse. 6th edition. Hannover: Schlütersche 

Cantley, C.E.L, Firth, E.C. and Delahunt, J.W., 1999. Naturally occurring osteoarthritis in the 

metacarpophalangeal joints of wild horses. Equine Veterinary Journal, 1999, 31(1), pp. 73– 81. 

Clarkson, P.M. and Newham, D.J., 1995. Associations between muscle soreness, damage, and 

fatigue. In Fatigue, pp. 457-469. Boston: Springer.  

Cook, C.R. and Cook, J.L., 2009. Diagnostic Imaging of Canine Elbow Dysplasia: A Review. Veterinary 

Surgery, 38(2), pp.144-153. 

https://www.acvs.org/small-animal/canine-elbow-dysplasia
http://www.asecvets.com/pdf/dimsurg/DimSurg0303.pdf
file:///C:/Users/Owner/Downloads/689012.pdf
https://pdfs.semanticscholar.org/303d/b81acdccf992860f8c0e3760816d76900536.pdf


22 
 

Crowe, O., Dyson, S.J., Wright, I.M., Schramme, M.C. and Smith, R.K.W., 2002. Treatment of 45 cases 

of chronic hindlimb proximal suspensory desmitis by radial extracorporeal shockwave therapy. In 

Annual convention if the American association of equine practitioners, Vol. 48, pp. 322-324. 

Crowe, O.M., Dyson, S.J., Wright, I.M., Schramme, M.C. and Smith, R.K.W., 2004. Treatment of 

chronic or recurrent proximal suspensory desmitis using radial pressure wave therapy in the 

horse. Equine veterinary journal, 36(4), pp.313-316. 

Denny, H.R., 1978. Pelvic fractures in the dog: a review of 123 cases. Journal of Small Animal 

Practice, 19(1‐12), pp.151-166. 

Denny, H. R., 1983. Condylar fractures of the humerus in the dog – a review of 133 cases. Journal of 

Small Animal Practice, 24 (1), 185-197.  

Dewey, C.W., 2013. A Practical Guide to Canine and Feline Neurology. New Jersey: John Wiley & 

Sons.  

Dyson, S. and Murray, R., 2012. Management of hindlimb proximal suspensory desmopathy by 

neurectomy of the deep branch of the lateral plantar nerve and plantar fasciotomy: 155 horses (2003–

2008). Equine veterinary journal, 44(3), pp.361-367. 

Dyson, S., 2016. Evaluation of poor performance in competition horses: A musculoskeletal 

perspective. Part 1: Clinical assessment. Equine Veterinary Education, 28(5), pp.284-293. 

Dyson, S., Murray, R. and Pinilla, M.J., 2017. Proximal suspensory desmopathy in hindlimbs: A 

correlative clinical, ultrasonographic, gross post mortem and histological study. Equine veterinary 

journal, 49(1), pp.65-72. 

Dyson, S., Berger, J.M., Ellis, A.D. and Mullard, J., 2017. Can the presence of musculoskeletal pain be 

determined from the facial expressions of ridden horses (FEReq)? Journal of Veterinary Behavior: 

Clinical Applications and Research, 19, pp.78-89. 

Eaton- Wells, R., 1992. Surgical repair of acute gracilis rupture in the racing greyhound. Veterinary 

and Comparative Orthopaedics and Traumatology, 5(18), pp. 65-70.  

Edner, A., Lindberg, L.G., Broström, H. and Bergh, A., 2015. Does a magnetic blanket induce 

changes in muscular blood flow, skin temperature and muscular tension in horses? Equine veterinary 

journal, 47(3), pp.302-307. 

Evans, H.E. and Christensen, G.C., 1992. Miller’s Anatomy of the Dog. Philadelphia: W.B. Saunders.  

Equine Research, 2005. Horseman's Veterinary Encyclopedia. Maryland: Rowman & Littlefield.  

Fitzpatrick Referrals, 2018. Elbow Dysplasia. [Online] Available at: 

https://www.fitzpatrickreferrals.co.uk/orthopaedic/canine-elbow-dysplasia/ [Accessed 8.2.18].  

Forterre, F., Tomek, A.and Rytz, U., 2007. Iatrogenic sciatic nerve injury in eighteen dogs and nine 

cats (1997–2006). Veterinary Surgery, 36 (1), pp. 464–471.  

Fossum, T.W., 2013. Small Animal Surgery Textbook. Amsterdam: Elsevier Health Sciences.  

Fuchs, A., Anders, A., Nolte, I. and Schilling, N., 2015. Limb and back muscle activity adaptations to 

tripedal locomotion in dogs. Journal of Experimental Zoology Part A: Ecological Genetics and 

Physiology, 323(8), pp.506-515. 

Goldberg, M.E. and Tomlinson, J.E., 2017. The Disabled Patient Part 1: Assistive Devices and 

Technology. Physical Rehabilitation for Veterinary Technicians and Nurses. New Jersey: John Wiley 

& Sons. 

https://www.fitzpatrickreferrals.co.uk/orthopaedic/canine-elbow-dysplasia/


23 
 

Gordon, W. J., Besancon, M. F., Conzemius, M. G., Miles, K. G., Kapatkin, A. S. and Culp, W. T. N., 

2003. Frequency of post-traumatic osteoarthritis in dogs after repair of a humeral condylar fracture. 

Veterinary and Comparative Orthopaedics and Traumatology, 16, (1). Pp. 1-5.  

Grant, B., 2008. Equine Post Cervical Spine Surgical Care. [online] Available at: 

http://equinewobblers.com/post-surgical_care/post_surgical_care.html [Accessed 13.2.18].  

Grant, B., 2008a. Equine Rehabilitation Exercises. [online] Available at: 

http://www.equinewobblers.com/post-surgical_care/rehab_exercises.html [Accessed 13.2.18]. 

Greve, L. and Dyson, S.J., 2014. The interrelationship of lameness, saddle slip and back shape in the 

general sports horse population. Equine veterinary journal, 46(6), pp.687-694. 

Grisel, R.G., Grant, B.D. and Rantanen, N.M., 1996. Arthrocentesis of the equine cervical facets. 

Proceedings of the American Association of Equine Practitioners, 42(1) pp. 197. 

Gross, D.M., 2002. Canine Physical Therapy: Orthopedic Physical Therapy. New York: Wizards of 

Paws Publishers.  

Henderson, A.L., Latimer, C. and Mills, D.L., 2015. Rehabilitation and Physical Therapy for Selected 

Orthopedic Conditions in Veterinary Patients. Veterinary Clinics of North America: Small Animal 

Practice, 45(1), pp. 91-121. 

Hill, C. and Crook, T., 2010. The relationship between massage to the equine caudal hindlimb 

muscles and hindlimb protraction. Equine Veterinary Journal, 42(s38), pp.683-687. 

Hodgson, D.R., McKeever, K.H. and McGowan, C.M., 2014. The Athletic Horse: Principles and Practice 

of Equine Sports Medicine. Amsterdam: Elsevier Health Sciences.  

Hoffman, C.J. and Clark, C.K., 2013.  Prognosis for racing with conservative management of cervical 

vertebral malformation in Thoroughbreds: 103 cases (2002–2010). Journal of Veterinary Internal 

Medicine, 27(1), pp. 317- 323 

HorseDMV, 2018. Osselets. [Online] Available at: http://www.horsedvm.com/disease/osselets/ 

[Accesed 23.2.18].  

Hourdebaigt, J.P., 2004. Canine Massage: A Complete Reference Manual. Washington: Dogwise 

Publishers.  

Johnston, A.L. and Dunning, D., 2005. Atlas of Orthopedic Surgical Procedures of the Dog and Cat. 

Amsterdam: Elsevier Health Sciences 

Johnston, A. and Tobias, K.M., 2017. Veterinary Surgery: Small Animal Expert Consult. Amsterdam: 

Elsevier Health Sciences.  

Janutta, V. and Distl, O., 2008. Review on canine elbow dysplasia: pathogenesis, diagnosis, 

prevalence and genetic aspects.  Deutsche tierarztliche Wochenschrift, 115(5), pp.172-181. 

Järvinen, T.A.H., Järvinen, M. and Kalimo, H., 2013. Regeneration of injured skeletal muscle after the 

injury.  Muscles, Tendons and Ligaments, 3(4): pp. 337–345. 

Kaneps, A.J., 2016. Practical rehabilitation and physical therapy for the general equine 

practitioner. Veterinary Clinics: Equine Practice, 32(1), pp.167-180. 

Khurma, J., Bishnoi, P. and Gahlot, T.K., 2016. Traumatic Osteoarthritis of the Metacarpophalangeal 

(Fetlock) Joint (Osselets) in a Horse-A Case Report. Indian Veterinary Journal, 93(12), pp.79-80. 

http://equinewobblers.com/post-surgical_care/post_surgical_care.html
http://www.equinewobblers.com/post-surgical_care/rehab_exercises.html
http://www.horsedvm.com/disease/osselets/


24 
 

King, M.R., 2016. Principles and application of hydrotherapy for equine athletes. Veterinary Clinics: 

Equine Practice, 32(1), pp.115-126. 

Kirberger, R.M., 2017. Phenotypic hip and elbow dysplasia trends in Rottweilers and Labrador 

retrievers in South Africa (2007–2015): Are we making progress? Journal of the South African 

Veterinary Association, 88 (1), pp. 10 -15. 

Kirpensteijn, J. van Den Bos, R., Van Den Brom, W.E. and Hazewinkel, H.A., 2000. Ground reaction 

force analysis of large breed dogs when walking after the amputation of a limb. The Veterinary 

Record, 146(6), pp.155-159. 

Levine, J.M., Ngheim, P.P., Levine, G.J. and Cohen, N.D., 2008. Associations of sex, breed, and age 

with cervical vertebral compressive myelopathy in horses: 811 cases (1974–2007). Journal of the 

American Veterinary Medical Association, 233(9), pp.1453-1458. 

Logie, S., 2017. The hoof pastern axis and its relevance to soundness. Equine Health, 34(1), pp.18-

20. 

McIlwraith, C.W., 2015. Joint Disease in the Horse. Amsterdam: Elsevier Health Sciences. 

Mayhew, I.G., Donawick, W.J. and Green, S.L., 1993. Diagnosis and prediction of cervical vertebral 

malformation in thoroughbred foals based on semiquantitative radiographic indicators. Equine 

Veterinary Journal, 25 (1), pp. 435-440. 

Mcbane, S., 2004. 100 Ways to Improve Your Riding. Exeter: David & Charles.  

McDonnell, J.J., Piatt, S.R., and Clayton, L.A., 2001. Neurologic conditions causing lameness in 

companion animals. Veterinary Clinics: Small Animal Practice, 31(1), pp.17-38. 

McGowan, C. and Goff, L., 2016. Animal Physiotherapy: Assessment, Treatment and Rehabilitation of 

Animals. New Jersey: John Wiley & Sons.  

Michelsen, J., 2013. Canine elbow dysplasia: Aetiopathogenesis and current treatment 

recommendations. The Veterinary Journal, 196(1), pp.12-19. 

Millis, D.L. and Levine, D., 1997. The role of exercise and physical modalities in the treatment of 

osteoarthritis. Veterinary Clinics: Small Animal Practice, 27(4), pp.913-930. 

Millis, D.L and Levine, D., 2014. Canine Rehabilitation and Physical Therapy. Amsterdam: Elsevier 

Health Sciences.  

Mlacnik, E., Bockstahler, B.A., Müller, M., Tetrick, M.A., Nap, R.C. and Zentek, J., 2006. Effects of 

caloric restriction and a moderate or intense physiotherapy program for treatment of lameness in 

overweight dogs with osteoarthritis. Journal of the American Veterinary Medical Association, 229(11), 

pp.1756-1760. 

Moore, B.R., Reed, S.M. and Robertson, J.T. (1993) Surgical treatment of cervical stenotic 

myelopathy in horses: 73 cases (1983-1992). Journal of the American Veterinary Medical Association, 

203 (1), pp 108-112. 

Moores, A.S. and Frimberger, A.E., 2009. Oncology for Veterinary Technicians and Nurses. New 

Jersey: John Wiley & Sons 

Moores, A., 2016. Humeral condylar fractures and incomplete ossification of the humeral condyle in 

dogs. In Practice, 28, (1), pp. 391-397.  

Moraska, A., 2005. Sports massage: A comprehensive review. Journal of sports medicine and physical 

fitness, 45(3), pp. 370-381.  



25 
 

Morgan, J.P., Wind, A. and Davidson, A.P., 2000. Hereditary bone and joint diseases in the dog: 

osteochondroses, hip dysplasia, elbow dysplasia. Hannover: Schlütersche. 

Munroe, G. and Weese, S., 2011. Equine Clinical Medicine, Surgery and Reproduction. Florida: CRC 

Press.  

Murray, R.C., Walters, J.M., Snart, H., Dyson, S.J. and Parkin, T.D., 2010. Identification of risk factors 

for lameness in dressage horses. The Veterinary Journal, 184(1), pp.27-36. 

Myers, M., 2008. Knack Leg and Hoof Care for Horses: A Complete Illustrated Guide. Maryland: 

Rowman & Littlefield.  

Neilsen, C. and Pluhar, G.E., 2005. Diagnois and treatment of hind limb muscle strain injury in 22 

dogs.  Veterinary and Comparative Orthopaedics and Traumatology, 18(4), pp.247 – 253.  

Nemanic, S., Nixon, B.K. and Baltzer, W., 2016. Analysis of risk factors for elbow dysplasia in giant 

breed dogs. Veterinary and Comparative Orthopaedics and Traumatology, 29(05): pp. 369-377.  

Nout, Y.S. and Reed, S.M., 2003. Cervical vertebral stenotic myelopathy. Equine Veterinary 

Education, 15(4), pp.212-223. 

Oberbauer, A.M., Keller, G.G and Famula, T.R., 2017. Long-term genetic selection reduced 

prevalence of hip and elbow dysplasia in 60 dog breeds. PloS one, 12(2). [Online Journal] Available 

at: http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0172918 [Accessed 8.2.18].  

Pegasustrainingcenter, 2018. Equine Swimming Pool. [Online] Available at: 

https://www.pegasustrainingcenter.com/equine-swimming-pool [Accessed 24.2.18].  

Pettitt, R.A. and German, A.J., 2015. Investigation and management of canine osteoarthritis. BJM 

Journals. [Online] Available at:  http://inpractice.bmj.com/content/inpract/37/Suppl_1/1.full.pdf 

[Accessed 8.2.18].  

Piermattei, D.L., 1993. Approach to the distal shaft of the humerus through craniolateral incision. In 

Piermattei, An Atlas of Surgical Approaches to the Bones and Joints of the Dog and Cat. 3rd ed. 

Philidelphia: W B Saunders.  

Pilliner, S. and Davies, Z., 2004. Equine Science. Oxford: Blackwell publishing. 

Podadera, J.M. and Bell, R., 2010. Canine Elbow Dysplasia. ANZ Nuclear Medicine, 41(1), pp.10-14.  

Pugliese, L.S., Medrado, A.P., Reis, S.R., Andrade, Z.A., 2003. The influence of low-level laser therapy 

on biomodulation of collagen and elastic fibers. Pesqui Odontol Bras, 17(4): pp. 307-13.  

Pusey, A., Brooks, J., and Jenks, A., 2011. Osteopathy and the Treatment of Horses. New Jersey: John 

Wiley & Sons 

Ramos, G.V, Pinheiro, C.M., Messa, S.P., Delfino, G.B.,  Marqueti, R.C.,  Salvini, T.F. and Durigan, 

J.L.Q., 2016. Cryotherapy Reduces Inflammatory Response Without Altering Muscle Regeneration 

Process and Extracellular Matrix Remodeling of Rat Muscle. Scientific Reports, [Online] Available at: 

https://www.nature.com/articles/srep18525 [Accessed 7.2.18].  

RBEquestrian, 2018. Pessoa Training Aid. [Online] Available at: 

https://www.rbequestrian.co.uk/19621/products/pessoa-training-aid.aspx [Accessed 22.2.18].  

Ricketts, S., 2009. Diagnostic Techniques in Equine Medicine. 2nd edition. Amsterdam: Elsevier Health 

Sciences.  

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0172918
https://www.pegasustrainingcenter.com/equine-swimming-pool
http://inpractice.bmj.com/content/inpract/37/Suppl_1/1.full.pdf
https://www.nature.com/articles/srep18525
https://www.rbequestrian.co.uk/19621/products/pessoa-training-aid.aspx


26 
 

Rychel, J.K., 2010. Diagnosis and treatment of osteoarthritis. Topics in Companion Animal 

Medicine, 25(1), pp.20-25. 

Sato, F., Omura, T., Ishimaru, M., Endo, Y., Murase, H. and Yamashita, E., 2015. Effects of Daily 

Astaxanthin and L-Carnitine Supplementation for Exercise-Induced Muscle Damage in Training 

Thoroughbred Horses. Journal of Equine Veterinary Science, 35(10), pp.836-842. 

Slatter, D.H., 2003. Textbook of Small Animal Surgery. Amsterdam: Elsevier Health Sciences. 

Steiss, J.E., 2002. Muscle disorders and rehabilitation in canine athletes. Veterinary Clinics of North 

America: Small Animal Practice, 32(1), pp. 267-285. 

Sturgeon, C., 2000. Triceps anatomy and double plate stabilisation of ‘Y-T’ fracture of the distal 

humeral condyle in three dogs. Veterinary and Comparative Orthopaedics and Traumatology, 13(34) 

pp. 75 - 82.  

Szklarz, M., Skalec, A., Kirstein, K., Janeczek, M., Kasparek, M., Kasparek, A. and Waselau, M., 

2017. Management of equine ataxia caused by cervical vertebral stenotic myelopathy: A European 

perspective 2010–2015. Equine Veterinary Education. [Online] Available at: 

http://onlinelibrary.wiley.com/doi/10.1111/eve.12777/full [Accessed 13.2.18].  

Taylor, P., 2012. Running Dog Maintenance. Norfolk: Skycat Publications.  

Tiidus, P.M., 2008. Skeletal Muscle Damage and Repair. Illinois: Human Kinetics 

Tobias, K.M. and Johnston, S.A., 2013. Veterinary Surgery: Small Animal. Amsterdam: Elsevier Health 

Sciences.  

Tyrone Equine Clinic, 2018. Sport Horse Medicine & Lameness. [Online] Available at:  

http://www.tryonequine.com/sports-horse-medicine-and-lameness [Accessed 20.2.18].  

Unknown, 2018. Unknown. [Online image] Available at: 

https://www.pinterest.co.uk/pin/453878468674252993/ [Accessed 22.2.18].  

Vedpathak, H.S., Tank, P.H., Karle, A.S., Mahida, H.K., Joshi, D.O. and Dhami, M.A., 2009. Pain 

Management in Veterinary Patients. Veterinary World, 2(9), pp 360-363.  

Vinatier, C. and Guicheux, J., 2016. Cartilage tissue engineering: From biomaterials and stem cells to 

osteoarthritis treatments. Annals of physical and rehabilitation medicine, 59(3), pp.139-144. 

Vogel, C., 2005. The Horse’s Health Bible. Exeter: David & Charles.  

Walker, V.A., Dyson, S.J. and Murray, R.C., 2013. Effect of a Pessoa training aid on temporal, linear 

and angular variables of the working trot. The Veterinary Journal, 198(2), pp.404-411. 

Waselau, M., Sutter, W.W., Genovese, R.L. and Bertone, A.L., 2008. Intralesional injection of platelet-

rich plasma followed by controlled exercise for treatment of midbody suspensory ligament desmitis in 

Standardbred racehorses. Journal of the American Veterinary Medical Association, 232(10), pp.1515-

1520. 

 

 

 

 

http://onlinelibrary.wiley.com/doi/10.1111/eve.12777/full
http://www.tryonequine.com/sports-horse-medicine-and-lameness
https://www.pinterest.co.uk/pin/453878468674252993/


27 
 

Appendix 

 

1:  
Categorising Elbow Dysplasia (Morgan, Wind and Davison, 2000; Michelsen, 2013).  

Type of elbow dysplasia  Description 

Osteochondritis Dissecans (OCD) The cartilage of the humeral 
condyle lifts away from the bone; 
abnormal bone may develop under 
the affected cartilage.   

Ununited anconeal process (UAP) Where the anconeal process is not 
joined to the ulna.  

Fragmented medial coronoid 
process (FCP) 

One, or both, of the coronoid 
processes crack off a separate from 
the ulna.    

Medial compartment disease 
(MCD) 

Cartilage of the elbow joint is worn 
away leaving the underlying bone 
exposed; the joint becomes 
inflamed and arthritic.  
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2:  

The canine gracilis muscle (Budras, 2010).  

 

Origin  Insertion  Innovation  Function  
- The pelvis symphysis; 
aponeurosis with the symphysial 
tendon.  

-Medial crural fascia. 
- tuber calcaneus.  

- Obturator nerve.  -assists in limb adduction.  
- extends the hock.   
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3:  
 

Categorisation of Sciatic nerve damage (Dewey, 2013).  

Level of severity  Characteristics  

1 - Neurapraxia 
 
 

Mild damage; little or no damage to 
the nerve axon or surrounding 
connective tissue; effects usually 
reversible.  

2 - Axonotmesis 
 
 

Moderate damage; nerve axons are 
partially destroyed but surrounding 
connective tissue usually still intact; 
substantial neurological dysfunction 
but improvement over time.  
 
 
 

3 - Neurotmesis 
 
 

Severe damage; complete 
destruction of the nerve axons and 
the surrounding connective tissue; 
effects usually irreversible.  
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4:  
Types of Cervical Vertebral Malformation  

(Nout and Reed, 2003).  

 

Dynamic  Static  

Symptoms only shown 
when the horse moves 
the neck e.g. flexion or 
extension.  
Usually effects C3-C4 
or C4-C5.  

Symptoms shown 
regardless of the 
horse’s neck position.  
Usually effects C5-C6 
or C6-C7 (figure 6c).  
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5:  
 

The equine hamstring muscles (Budras, 2012).  

 

Muscle  Origin  Insertion  Innovation  Function  
Semimembranosus  -C1 (vertebral head).  

- ischial tuberosity (pelvic 
head).  

- femur medial condyle. 
- tibia medial condyle.  

- caudal gluteal nerve. 
- Sciatic nerve. 

- extends hip and stifle 
(weight baring limb).  
- retracts, rotates and 
adducts limb inwards (non-
weight baring limb).  

Semitendinosus  -C1, C2, last sacral vertebrae 
and tail fascia (vertebral 
head).  
- ischial tuberosity (Pelvic 
head).  
 

-tibia- cranial border  
- crural fascia.  
- calcaneus via tarsal 
tendon. 

- caudal gluteal nerve. 
- Sciatic nerve. 

- extends hock, stifle and hip 
(weight baring limb). 
- retracts and abducts limb 
and extends stifle (non-
weight baring limb).  

Biceps Femoris  -last three sacral vertebrae 
and tail fascia (Vertebral 
head).  
- ischial tuberosity (Pelvic 
head).  

- patella.  
- tibia – cranial border.  
- crural fascia  
- calcaneus via tarsal 
tendon.  
 

- caudal gluteal nerve. 
- Sciatic nerve. 

- extends hip and stifle.   
- caudal part flexes stifle.   
- abduction of hind limb.  
- extends hock joint.  
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5a:   

Definition of being on/off the forehand:  

Horses are naturally built bearing approximately 60% of their weight on their forelimbs and 

40% on their hindlimbs (Pusey, Brooks and Jenks, 2011). To work off the forehand horses 

are required to ‘sit back’ and carry their weight over their hindquarters. This allows them to 

step the hind limbs further under the body and propel themselves forward with impulsion 

(Mcbane, 2004).  

 

5b:  
Definition of impulsion:  

Impulsion requires the horse to effectively use the power from its hind quarters to generate 

forward movement.  The gait must be elastic, the back supple and hindquarters engaged 

(Mcbane, 2004). 

 


