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KEY POINTS

� Injuries are common in agility dogs, ranging from 32% to 42% based on five retrospective
studies. The most common injuries in agility dogs are shoulder injuries (biceps tendinop-
athy, medial shoulder instability, and supraspinatus tendinopathy), iliopsoas strains, and
back injuries.

� Risk factors for these injuries are complex and not well known. Border Collies seem to be
at a higher risk of injury compared with other breeds. Increased body weight in relation to
dog height has been correlated with increased risk for several injuries in agility dogs,
including shoulder, digit, and stifle injuries.

� Treatment of injuries and rehabilitation planning relies on accurate diagnosis of the injury.
Time to return to sport can be prolonged and prognosis to return to sport varies based on
injury location and type.
INTRODUCTION

Canine agility is a physically demanding sport that requires the dog to navigate a com-
plex predetermined course of obstacles within a certain timeframe and without incurring
errors. The sport of canine agility has increased in popularity over the last decade,
increasing from 870,603 entries in 2009 to 1,202,711 in 2019 for American Kennel
Club hosted agility trials alone.1 As the popularity of the sport has increased, so has
the competitiveness, speed, and difficulty of course design. As the sport of agility has
grown, so has the field of sports medicine and rehabilitation. Agility handlers are a
very dedicated client population and are quick to seek veterinary and complementary
care for their canine athletes, both for preventative purposes and when injuries are sus-
tained. It is important that the veterinary practitioner understand the physical demands
of the sport of agility and the common injury patterns seen in agility dogs to best diag-
nose and treat injuries in this population. Unfortunately, there is a lack of prospective
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research on agility injuries, risk factors for injury, and rehabilitation therapy for the canine
athlete. Therefore, much of our knowledge and current recommendations are based on
retrospective studies and data extrapolated from human and equine medicine.

INCIDENCE OF INJURIES IN AGILITY DOGS

Over the past decade, there has been an increase in awareness of agility injuries and
interest in profiling common injuries and determining potential risk factors for injury.
There have been multiple retrospective surveys performed in the past two decades
that provide insight into common agility injuries and risk factors.2–8 The most signifi-
cant limitation of all the current data on agility injuries is the fact that the information
was gathered via owner-reported, retrospective survey methods. There are currently
no published prospective studies on agility dog injuries. Each of the surveys used
different populations, outcome assessments, and survey design, thereby providing
varying snapshots into agility dog health and injuries (Table 1).
Surveys report an injury rate in agility dogs ranging from 32% to 42%. However,

owing to the limitations of survey design, it is unknown how many of these injuries
are a direct result of participation in agility. Not only are injuries common but also mul-
tiple injuries seem to be frequent. The recent 2019 survey by Pechette Markley and
colleagues reported that 49% of injured dogs had more than one injury that kept
them out of agility for over a week.5 This is in contrast to the 2009 survey by Cullen
and colleagues where only 27.6% of dogs had more than one injury.3

Unfortunately, it is impossible to determine whether the incidence of injuries in agility
dogs has truly increased over the past decade or whether other factors, such as the
Table 1
Surveys of injury rates for dogs engaged in the sport of agility2,3,5–7

Author, Year
Data Collection
Method/Sample Outcome Measures

Injury Rate
(n Injured/n Dogs)

Levy,2 2009 Mail and online survey
distributed via Clean
Run in 2005–2006;

United States only

Injury during
competition or
practice in the 2 y

33% (529/1627)

Cullen,3 2013 Online survey distributed
in 2009; 84% North
American

Any agility training- or
competition-related
injury

32% (1209/3801)

Evanow,6 2021 In person survey at
Midwest/Northeast U.S.
agility trials in 2015 (dog
competing at trial)

Ever injured while
participating in or
training for agility

28% (142/500)

Pechette
Markley,5 2021

Online survey distributed
via social media in 2019;
71% North American;
(dog alive and competed
in past 3 y)

Any injury keeping dog
out of agility practice
or competition for
over a week

42% (1958/4701)

Inkila,7 2022a Online survey
through Finnish
Agility Association;

Survey completed in 2020
(dog had to have
competed in 2018 or 2019
and trained for agility in
2019)

Any previous
agility-related injury;

Agility-related injury
in 2019

32% (278/864)
any prior

14% (119/864)
in 2019
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growth of the specialty of sports medicine and rehabilitation and sports medicine ed-
ucation for veterinarians and handlers, have increased the awareness and diagnosis of
injuries that were previously undiagnosed. Regardless, this population of athletes
seems to have a high rate of injuries, so a thorough knowledge of common injuries
is needed for the veterinary practitioner seeing agility dogs in their practice.

TYPES OF INJURIES IN AGILITY DOGS

The key to successful treatment and rehabilitation of injuries in agility dogs, particularly
soft tissue injuries, is the accurate identification of affected structure(s) as well as the
full assessment of the patient to identify secondary and compensatory changes. It is,
therefore, helpful to know what injuries are commonly diagnosed in this patient pop-
ulation. Although there is variation between the survey methods in the current agility
literature, there is a lot of overlap with regard to types of injuries commonly seen in
agility dogs. All surveys have reported that shoulder and back injuries are the most
commonly sustained, with iliopsoas muscle and digits also regularly reported
(Table 2).2,3,5–7 Of the known shoulder pathologies, biceps tendinopathy, medial
shoulder instability (MSI), and supraspinatus tendinopathy are the most frequently re-
ported.5 Of iliopsoas muscle injuries, strains are most common.5

There are reported differences in injury rate and type of injury by both breed and
geographic region.5 Border Collies have been consistently reported to have the high-
est rate of injury across all surveys, even when breed is adjusted for in statistical
models. Injury rate and type may vary by breed due to structural differences, genetic
factors relating to injury predisposition, temperament differences, speed, and handler
factors. Geographic differences in injury rate and type may be associated with differ-
ences in agility cultures (types of courses, surface, practice habits, and so forth), dif-
ferences in dogs doing agility by country, different access to specialists/diagnostics,
or differences in handlers who filled out the survey by country.

RISK FACTORS FOR INJURY

Identification of risk factors for injury is important for both prevention of injury and for
adjusting training and competition strategies post-injury. However, risk factor analysis
is complex. Using retrospective survey data further complicates data evaluation. To
date, retrospective survey data is all that has been used in published risk factor
studies. Many of the retrospective surveys have evaluated various risk factors
including demographic risk factors and training and competition risk factors.4,6–9

Border Collies have been shown to have a higher risk of injury in adjusted models
across multiple samples and surveys.4–8 It is unknown why Border Collies have an
increased risk of injury compared with other breeds but proposed causes include ge-
netics, conformation, speed of runs performed, and high-drive temperament. Speed
has been postulated to be a risk factor for increased injury in racing greyhounds.10 In hu-
man athletes, there is an increased risk of muscle injury with both high speed and the
behavioral tendency to override pain and keep performing.11 It is possible that the com-
binationofhighspeedof theBorderCollie breedand thehighdrive forworkboth increase
the risk of injury and also delay identification of injury until that injury is more severe.
Other risk factor correlations are less clear and not as consistent across studies.

Handler experience seems to play a role in injury risk, with dogs of more experienced
handlers having a decreased risk of injury and dogs of less experienced handlers hav-
ing an increased risk of injury.4,8,9 Competition at high level seems to be associated
with increased injury risk.6,8 Another factor which has been associated with increased
injury in multiple studies is increased weight as compared with height.4,9,12,13 There



Table 2
Reported percentage of injured dogs with injury to common anatomic locations by survey2,3,5–7

Percentage of Injured Dogs Reporting Injury to the Region

Author, Year Overall Rate Shoulder Back Iliopsoas muscle Stifle Digits

Levy,2 2009 33% 20% 18% Not directly reported: 6% thigh; 6% hip 12% 6%

Cullen,3 2013 32% 23% 19% Not directly reported; 12% upper thigh 11% 13%

Evanow,6 2021 28% 17% 18% 13% 8% 12%

Pechette Markley,5 2021 42% 30% 17% lumbosacral;
13% thoracic

19% 13% 18%

Inkila,7,71 2022a,b,
2019 injuries

14% 13% shoulder;
13% scapular region

19% Not directly reported; 11%
thigh; 4% groin

3% 10% (front limb),
5% (hind limb)
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are many other variables that have been proposed as risk factors for injury such as
jump height, contact obstacle behaviors (stopped vs running contacts), weave
training, surface, frequency of training and competition, but correlations are not well
known based on the currently available retrospective data.8,14

Risk factors for more specific injuries and anatomic locations have been evaluated
both in general surveys and in targeted injury surveys. These evaluations have the
same limitations of being retrospective in nature, but typically have the additional lim-
itation of smaller sample size. Injury-specific surveys have investigated risk factors for
digit injury and cranial cruciate ligament rupture.12,13 The broader injury surveys have
also analyzed data to examine risk factors associated with shoulder, stifle, lumbosa-
cral, and iliopsoas injury.15–19 The most consistent finding was that heavier dogs, in
relation to height, had an increased risk of digit injury, general stifle injury, cranial cru-
ciate ligament rupture, and shoulder injury. Other risk factors were observed but var-
ied by injury type and anatomic location.
Althoughunderstanding the risk factors for injury iscritical fordetermining injurypreven-

tion and treatment strategies, many of the variables for injury risk remain unclear and will
require long-term prospective longitudinal studies to elucidate factors of clinical rele-
vance. Based on the currently available data, it seems that Border Collies have a consis-
tently higher risk of injury, which increases the index of suspicion for injury in this
population when performance changes are noted. Also of clinical relevance, it seems
that increased weight in relation to height increases risk of multiple types of injury,
including digit, shoulder, and stifle injury. As this is amodifiable possible risk factor, unlike
many of the other agility-related variables, educating agility clients regarding the impor-
tanceofweightmanagement shouldbea toppriority in thediscussionof injuryprevention.

CLINICS CARE POINTS

� Maintaining an ideal body condition seems to reduce the risk of multiple agility-
related injuries. Therefore, it is imperative that the practitioner discuss weight
management with all agility dog owners.

BIOMECHANICS OF AGILITY

Understanding the movement patterns and forces placed on a dog’s body during agil-
ity is critical to understanding injury patterns, potential injury prevention strategies, and
tailoring rehabilitation and return to sport plans to the demands of agility. A number of
studies have been performed to evaluate biomechanics in agility dogs. Current studies
have evaluated both kinematics (movement) and kinetics (forces) for some jumping-
specific tasks and A-frame performance. No studies have evaluated the dog walk,
teeter, tunnel, varying jump approaches/exits, course design, surface, or effect of
handling on biomechanics. A full review of agility biomechanics is beyond the scope
of this article; however, key points as related to possible injury are discussed below.
Jumping biomechanics are different between advanced and beginner dogs.

Beginner dogs have lower forelimb stiffness and increased compression when land-
ing, which may increase the risk of soft tissue injuries, particularly of the shoulder.20,21

Therefore, clinically, this may provide an avenue for injury prevention through jump-
specific training and conditioning as well as monitoring training progress. Higher
jump heights have been shown to increase peak vertical force and landing angles,
with forces in the forelimbs incurring up to 4.5 times the bodyweight. 22 Both jump
height and distance between jumps have been shown to affect joint angulation, speed,
and jump trajectory.23–27 The correlation between these biomechanical alterations and
injury remains unknown.
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A study by Cullen and colleagues used electromyography to evaluate the muscular
activation in the biceps brachii, supraspinatus, infraspinatus, and triceps brachii mus-
cles during jumping and A-frame agility tasks. 28 This study found that, between the
two agility tasks, triceps and biceps activation were significantly higher when jumping,
and supraspinatus activation was highest when leaving the A-frame. Overall, the jump
task was consistently the most demanding across all four forelimb muscles. This high
degree of muscle activation required for jumping combined with the frequency of jumps
on each agility course could contribute to injuries in this population of athletes.
Several studies have evaluated kinetics and kinematics of A-frame perfor-

mance.29–33 These studies found that decreasing the A-frame angle of incline did
not significantly decrease carpal extension angle but decreased propulsive force
and time in propulsion, that carpal braces did not significantly reduce carpal extension
during A-frame, or jump, and performance, and that joint range of motion varies based
on the different phases of A-frame performance.29–31,33 Currently, no published
studies describe the biomechanics of weave performance, though one recent study
defined and evaluated paw placement patterns in dogs completing the weave
obstacle.34 Again, the correlation between these findings and injury risk and preven-
tion is unknown, and further studies are needed to make clinical recommendations
regarding training and performance of these obstacles.
COMMON PERFORMANCE PROBLEMS

Although many of the soft tissue injuries diagnosed in agility dogs present with lame-
ness, the lameness may be only very mild or intermittent. In the cases of less severe
injury or in dogs with high drive, lameness may not be appreciable. In these patients,
injury may only be indicated by performance-related changes noted by handlers.
Some of the commonly reported performance issues include decreased speed on
course, popping out of weave poles, missed weave pole entries, refusing contact ob-
stacles or change of performance on the contact obstacle, refusing certain lines or di-
rection of turns, and not changing lead legs as appropriate. Problems with jumping are
also often reported. Jumping issues can include refusing jumps, knocking bars, stutter
stepping before takeoff, and change in jump style or trajectory. One of the most re-
ported changes in jump style that is often associated with injury is a change from
jumping with the pelvic limbs extended to jumping with the hips flexed and pelvic limbs
tucked under the body during the jump. Reviewing agility training and competition
videos in slow motion can aid in identifying subtle performance changes. Although
some of these changes may lead to suspicion of certain injuries, many are nonspecific.
All performance problems should indicate a need for a thorough physical evaluation of
the patient by an experienced veterinarian.
CLINICS CARE POINTS

� Agility dogs presenting with an injury may not have an appreciable lameness or
history of lameness. It is critical for the practitioner to consider the handler’s
perception of the performance problem even if it seems minor.
COMMON AGILITY INJURIES
Shoulder Region

Shoulder injuries are the most commonly reported injury in agility dogs. Based on a
recent survey, shoulder injuries represent about 30% of the injuries in agility dogs.5
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Of the known specific shoulder injuries, biceps tendinopathy, MSI, and supraspinatus
tendinopathy are most frequently described.5

Biceps brachii tendinopathy
Biceps tendinopathy is most often seen in large-breed, active dogs, but can be seen in
agility dogs of any age or breed. Biceps tendinopathy represents about 19% of known
reported shoulder injuries in agility dogs.5 The lameness may be acute, chronic, or
intermittent. Pain may be noted on direct palpation of the biceps tendon or muscle
and is more often noted on “biceps stretch test.” The biceps stretch test is defined
as full flexion of the shoulder with concurrent extension of the elbow. If complete
rupture of the biceps is present, then there is an increased range of motion on elbow
extension relative to the extension present in a dog with without rupture during biceps
test with a significant change in end feel to an absence of muscle resistance. Radio-
graphs should be performed to rule out other pathology and may show degenerative
changes in the bicipital groove and mineralization of the tendon within the bicipital
groove (though mineralization may not be clinically significant and is not a good indi-
cator of active biceps pathology).35 Although MRI has been shown to be sensitive for
identifying biceps pathology, musculoskeletal ultrasound seems to have more clinical
usefulness in both initial diagnosis and in monitoring progression of disease and/or
response to treatment.36–40 Retrospective studies have reported improvement in bi-
ceps tendinopathy with shockwave therapy and rehabilitation exercise therapy.41

Orthobiologic therapy is often used in the treatment of biceps tendinopathy, but there
are no studies evaluating this use in canine patients. However, orthobiologics have
shown positive results in human patients with biceps tendonitis and rotator cuff
injuries.42,43 Surgical management, such as biceps tenotomy or tenodesis, are also
proposed options for cases with severe pathology or those that fail conservative man-
agement. 44–46

Supraspinatus tendinopathy
Supraspinatus tendinopathy most often occurs in medium to large-breed active dogs
and presents as a chronic, intermittent thoracic limb lameness that is unresponsive to
rest and nonsteroidal anti-inflammatory drugs.47 Full shoulder flexion is often painful,
as it stretches the supraspinatus. Some dogs show a pain response to direct palpation
of the supraspinatus. Isolated supraspinatus tendinopathy rarely occurs and is more
often seen concurrently with other pathologies such as biceps tendinopathy and
MSI or concurrently with elbow osteoarthitis.47 Ultrasound is the most cost-effective
imaging modality and can differentiate between supraspinatus tendinopathy and
biceps tendinopathy.38,40 Retrospective studies have reported improvement in supra-
spinatus tendinopathy with orthobiologic therapy, shockwave therapy, and rehabilita-
tion exercise therapy.41,48,49

Medial shoulder instability/syndrome
MSI is caused by pathology of the medial structures of the shoulder joint. The disrup-
tion of the medial glenohumeral ligament, subscapularis tendon, or both may be
involved. MSI is often seen in middle-aged working and sporting dogs. Presentation
may be as mild as decreased sport performance or as severe as non-weight-
bearing lameness if there is significant disruption with subluxation. Examination find-
ings can be nonspecific with shoulder pain on range of motion, decreased shoulder
extension, and muscle atrophy. Pain on abduction and increased abduction angles
can be present but are not necessarily definitive for the diagnosis of shoulder insta-
bility. Studies evaluating abduction angles as a diagnostic tool for MSI have had con-
flicting results, and it is not recommended to use this test as a definitive diagnosis for
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MSI, but it can be useful when coupled with other diagnostics.50–52 Abduction angle,
therefore, may provide an index for suspicion but should not be used for definitive
diagnosis. Arthroscopy is the gold standard diagnostic for MSI.53 Treatment for MSI
depends on the degree of injury and which structures are damaged. Nonsurgical treat-
ment usually involves the use of a shoulder stabilization system (hobbles) and rehabil-
itation therapy. More severe instability typically requires surgical reconstruction of
ligaments with no specific procedure having been shown to be superior.54

Iliopsoas tendinopathy
The iliopsoas muscle is formed by the psoas major and iliacus muscles. The main
functions of the iliopsoas are flexion of the hip, adduction, and external rotation of
the femur, as well as core stabilization and flexion of the lumbar spine. In a study by
Nielsen and Pluhar, the iliopsoas muscle was reported to be the most commonmuscle
strained in the pelvic limb.55 In a recent study by Pechette Markley and colleagues of
4701 dogs competing in agility competitions, iliopsoas injuries were the second most
commonly reported injury with 380 total dogs reporting this injury (19.4% of all injured
dogs).5,15 It is thought that iliopsoas injuries can occur as a primary injury either as a
result of acute stretch-induced injury or repetitive microtrauma, or as a secondary
injury due underlying orthopedic or neurologic pathology. Thorough examination is
essential to ensure that any underlying pathology is identified. Traumatic incidents
that result in active eccentric muscle contraction, such as slipping into a splay-
legged position, jumping out of a vehicle, agility training, or rough-housing with other
dogs, are often suspected in precipitating acute lameness.
Dogs with iliopsoas strains commonly present with a history ranging from a subtle

intermittent offloading of the hindlimb to significant unilateral hindlimb lameness that
is exacerbated with activity. These dogs commonly have reluctance to jump, and agil-
ity dogs often demonstrate performance issues, such as knocking bars and slowing in
the weave poles.
On gait evaluation, dogs will often have a shortened stride with reluctance to fully

extend the hip. On physical examination, these patients may have pain with hip exten-
sion that is similar to patients with hip dysplasia. It is important to attempt to separate
this discomfort from joint discomfort, or lumbosacral pain as the lumbosacral region
can easily undergo motion when extending the hip joint. Discomfort and spasm may
be noted on the direct palpation of the iliopsoas at its insertion on the lesser
trochanter. Pain and spasm may also be noted when stretching the myotendinous
unit by either placing the hip in extension with abduction or by simultaneous extension
of the hip with internal rotation. Pain can also be elicited with digital pressure over the
muscle body cranioventral to the wing of the ilium and at its insertion on the lesser
trochanter.
Commonly no radiographic changes are seen with iliopsoas injuries; however, oc-

casional enthesophytes are noted at the lesser trochanter. Despite this, radiographs
should be made as they can be useful to rule out concurrent hip, lumbosacral, and sti-
fle pathology. Ultrasonography is usually the diagnostic of choice, and the grading
scales based on ultrasonographic appearance have been described in the literature.56

MRI has been reported to be sensitive in detecting iliopsoas pathology, but due to cost
and requirement for general anesthesia, MRI may not be as practical, except in cases
where evaluating for lumbosacral disease is a priority.57,58 The ability of ultrasound to
grade the strain may also be useful for determining treatment, though no prospective
studies evaluating treatment protocols have been published.
Treatment involves addressing any concurrent or underlying conditions as well as

treating the iliopsoas injury itself. In general, medical management for iliopsoas
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tendinopathy involves exercise restriction, pharmaceuticals as indicated (Non-steroi-
dal anti-inflammatories, methocarbamol, gabapentin), rehabilitation therapy once to
twice a week, and a home exercise program. For milder cases, rehabilitation therapy
generally includes photobiomodulation therapy, manual/massage therapy, pulsed
electromagnetic field therapy (PEMF), transcutaneous electrical nerve stimulation,
and home exercise plans. In more severe cases, orthobiologics and extracorporeal
shockwave therapy are used, in addition to the other listed modalities. Exercise plans
focus on core strength and isometric muscle engagement, progressing to concentric
and eccentric muscle engagement. Underwater treadmill is not recommended in the
initial healing phase and is usually introduced at about 8 weeks. Timeline for recovery
heavily depends on the grade of injury and concurrent musculoskeletal injuries or con-
ditions, but 2 to 4 months of rehabilitation therapy, followed by 2 to 3 months of
conditioning/sport-retraining is not uncommon. In rare cases, surgical release has
been reported and should be reserved for refractory cases.58
LESS COMMON AGILITY INJURIES
Carpus

Abductor pollicus longus
The abductor pollicus longus originates from the lateral surface of the radius and ulna,
as well as the interosseous membrane, and tracts medially to insert on the proximal
aspect of the first metacarpal bone. The muscle is an abductor of the first digit, an
adductor of the carpus, and is a medial stabilizer of the carpus. Dogs frequently pre-
sent with a chronic, mild forelimb lameness and have visible and palpable firm swelling
medial to the distal radius. Radiographs often show enthesopathy and bony prolifer-
ation along the radial sulcus. Musculoskeletal ultrasound may be useful in evaluating
for fluid accumulation, thickening of the abductor pollicis longus tendon, and thick-
ening of the abductor pollicis longus synovial sheath.59,60 Medical and surgical treat-
ment options have been described in the literature. Medical treatment usually includes
injection with a corticosteroid or an orthobiologic, photobiomodulation therapy, and
extracorporeal shockwave therapy. Surgical treatment to release is rarely needed.

Flexor carpi ulnaris tendinopathy
The flexor carpi ulnaris (FCU) is made up of two bellies (the ulnar head and the humeral
head), which converge into one tendon that inserts on the accessory carpal bone. On
examination, a firm swelling/thickening can be palpated at the insertion point on the
accessory carpal bone and pain may be elicited on hyperextension of the carpus.
Although radiographs may show soft tissue swelling or calcification, musculoskeletal
ultrasound is the diagnostic modality of choice. 60 No studies are available regarding
best treatment protocols, but photobiomodulation therapy, intratendinous injections
of an orthobiologic, and extracorporeal shockwave therapy can be used. There are re-
ports of FCU injury causing hyperextension of the carpus. These cases may require
surgical intervention.61

Accessoriometacarpal ligament desmitis
The accessoriometacarpal ligament originates on the lateral aspect of the acces-
sory carpal bone and inserts on the base of the fifth metacarpal bone. Avulsion
of this ligament is reported in racing Greyhounds, though cases of sprains and des-
mitis are seen in active sporting dogs such as hunting dogs and agility dogs. Mild,
sometimes intermittent, lameness is noted and is often worse after activity. On ex-
amination, firm swelling can be palpated along the lateral aspect of the carpus, be-
tween the accessory carpal bone and fifth metacarpal bone. Pain is usually present
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on flexion of the carpus, and the range of motion on flexion is often reduced.
Musculoskeletal ultrasound is the best imaging modality, though radiographs can
show enthesopathy and soft tissue swelling in the region. No studies are available
regarding best treatment protocols, but photobiomodulation therapy, intraligamen-
tous injections (orthobiologic or corticosteroid), and shockwave therapy can be
used.
PELVIC LIMB
Gastrocnemius Musculotendinopathy

The gastrocnemius muscle consists of lateral and medial heads, which arise from the
lateral and medial supracondylar tuberosity of the femur. Both heads contain a sesa-
moid bone named fabella. The muscle bellies combine distally to create the gastroc-
nemius tendon, which inserts on the calcaneus. Musculotendinopathy of the lateral
head of the gastrocnemius muscle is a rare condition that is most commonly reported
in herding and sporting dogs. Lameness can be mild and intermittent to severe. Dogs
may have a shortened stride with a skip in their gait, as they often resist extension of
the stifle and flexion of the tarsus, actions that stretch the gastrocnemius muscle.
Dogs may be painful on stifle palpation, and care should be made to differentiate
the pain from that of stifle pathology such as cranial cruciate ligament rupture. Dogs
are often painful specifically on palpation of the lateral fabella and may be painful
on stifle extension with concurrent tarsal flexion. Radiographs are often abnormal,
and findings can include significant osteophyte formation and dystrophic mineraliza-
tion around the lateral fabella that can give the appearance of a fragmented fabella,
and periosteal reaction on the caudal aspect of the femur. MRI and musculoskeletal
ultrasound can also be used to identify the degree of pathology.62,63 Medical manage-
ment includes exercise restriction, photobiomodulation therapy, orthobiologics, extra-
corporeal shockwave, and PEMF, though no studies have prospectively evaluated
treatment protocols.

Rehabilitation, Conditioning/Reconditioning

The standard rehabilitation principles apply to all soft tissue injuries in agility dogs.
Rehabilitation of shoulder injuries and other soft tissue injuries have been previously
described; however, prospective studies in dogs are lacking.64–67 There are no studies
specifically evaluating rehabilitation protocols for treatment of injury in agility dogs.
Once healing is complete; however, the rehabilitation goals must be adjusted to
address reconditioning and sport-specific training. Strength exercises must be tar-
geted and focus on the movements needed for agility performance. No studies
have been performed to evaluate sport-specific training or conditioning programs in
agility dogs, and much research is needed to determine the best protocols for treat-
ment and prevention of injury in these athletes.

Prognosis and Return to Sport

Prognosis for return to sport is often a primary concern of agility handlers as their dogs
recover from injuries. Unfortunately, there are limited studies evaluating return to agil-
ity after injury. In a survey by Tomlinson and colleagues, 67% of dogs returned to
competing in agility, 11% returned to training but not competition, and 22% did not
return to sport. Of the dogs that returned to competition, 47% of them jumped a lower
competition jump height after returning. There was a higher rate of return to competi-
tion in dogs that underwent conservative management for their injury compared with
surgical management (70% vs 61%).68
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Owing to the small sample sizes for most of the individual injuries, conclusions could
not be made regarding prognosis for return sport in the majority of cases. However,
dogs that underwent stifle surgery were less likely to return to competition (52%)
and were more likely to decrease jump height class if they returned to competing. A
separate retrospective study looked specifically at dogs returning to agility after tibial
plateau leveling osteotomy and found that 65% of the 31 dogs returned to competi-
tion.69 Although these data provide insight into return to agility after stifle injury and
surgery, overall little is known about return to agility with the more common agility
injuries.
A recent study by Entani and colleagues evaluated the use of serial ultrasonography

in the assessment of soft-tissue shoulder injury recovery with rehabilitation therapy
and determination of time to return to sport.39 The most affected structures included
biceps brachii, supraspinatus, and infraspinatus muscles and tendons. Rehabilitation
therapy in these patients included photobiomodulation therapy, therapeutic ultra-
sound, range of motion exercises, and underwater treadmill therapy. At 2 months,
78% of patients had no apparent lameness on subjective evaluation, but none had ul-
trasonographic evidence of healing. At 4 months, 44% of dogs still had lesions present
on ultrasound, so return to sport was delayed an additional 6 weeks. At 6months, 70%
of dogs had minimal ultrasound changes that persisted but all were back doing agility
training, so the changes were proposed to be clinically insignificant.39 The slow reso-
lution of ultrasound changes in this study is in contrast to the studies on orthobiologic
therapies. One study reported significant improvement in supraspinatus tendon size,
fiber pattern, and echogenicity at 90 days after bone marrow aspirate concentrate -
platelet rich plasma (BMAC-PRP) treatment48 and another that indicated that 96%
of dogs returned to sport 4 months after adipose-derived progenitor cells - platelet
rich plasma (ADPC-PRP) treatment.49 Given the variability in ultrasound improvement
and return to sport seen, prospective studies on treatment protocols for shoulder in-
juries in agility dogs are needed before definitive recommendations can be made.
In a recent conference abstract, based on the data from a retrospective survey, agil-

ity handlers reported a return to competition and training within a month most
frequently for metacarpus, carpus, and antebrachium injuries and least frequently
for stifle, tarsus, iliopsoas, and tibia injuries. The longest return to competition and
training was reported for stifle injuries, with 25% of dogs taking greater than 6 months
to return and another 21% reporting that the dog was officially retired from agility. The
rate of retirement was generally low for most locations being less than 10% for all cat-
egories, except the hip (10%), stifle (21%), and tarsus (18%). Only 34 dogs had a
tarsus injury reported, but a long return to competition time was observed for these
dogs as well (21% > 6 months; 18% officially retired).70
CONCLUSION: REHABILITATION CONSIDERATIONS FOR AGILITY DOGS

Agility is a physically demanding sport and injuries are common. An understanding of
the common clinical presentations, most frequent injuries, risk factors for injury, and
the demands of the sport is critical when seeing this population of patients in practice.
Shoulder injuries along with other soft tissue injuries including iliopsoas strains are
commonly seen. The Border Collie seems to be at higher risk of developing agility-
related injuries. Discussion regarding their risk of injury should proactively take place
with owners. The key to rehabilitation of the agility dog is accurate and expedient diag-
nosis of the injury, which often involves advanced diagnostics such as musculoskel-
etal ultrasound, arthroscopy, and/or MRI. Identification of the specific injury allows
for prompt, targeted treatment, and serial monitoring of treatment success. The
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goal for these patients is to return them safely to sport and minimize the risk of reinjury.
Time to return to sport can be prolonged and varies based on injury location and type.
No prospective studies are currently available evaluating agility dog injuries, risk fac-
tors, or best treatment and rehabilitation protocols. Future prospective studies will be
beneficial for providing better injury prevention and treatment for canine agility
athletes.
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