Lameness in cats with HD can
vary from relatively mild to severe,
with an inability to walk on the
pelvic limbs. Often the gait is
stiff and stilted, with shortened
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FELINE HIP DYSPLASIA
A challenge to
recognise and treat

Karen Perry

Introduction

Hip osteoarthritis (OA) is relatively common in the domestic cat,! but
is not well recognised - either because cat owners do not appreciate the
pelvic limb lameness or because cats are better able to compensate for
the resulting functional impairment.? The reported overall incidence of
hip dysplasia (HD) and associated OA in domestic cats varies signifi-
cantly — ranging from 6.6% in one study of 684 cats® to 32% in another
study of 78 cats.* The incidence is breed dependent, with purebred
cats®® having a greater incidence (12.3%) than domestic shorthair
(DSH) cats (5.8%); this may partially explain the significant variation in
incidence reported, as most of the cats in the aforementioned study of
78 cats were purebred.* The different diagnostic criteria used in that
study to diagnose HD, including assessment of passive coxofemoral
laxity, may also have con-
tributed to the varied inci-
dence.*

Among purebred cats,
the Maine Coon is most
likely to be affected, with
18-21% of 284 cats in one
study showing radiograph-
ic evidence of HD based
on standard Orthopedic
Foundation for Animals hip
radiography.® The Persian
and Himalayan breeds are
also more likely to be affected.® These three breeds all have a larger
body type, which may be a contributing factor in the development of
OA.? The high degree of affliction in certain breeds may also be the
result of a narrower gene pool.?

HD is recognised to be an inherited disease in a number of species
and the mode of inheritance is generally accepted to be polygenic.’
With polygenic traits, the environment, while not causing the disease,
may exacerbate or modify the phenotypic manifestation.® The heri-
tability of feline HD has not been specifically documented, but HD was
reported in three DSH cats from the same litter” and it is considered
likely that genetics plays a role.

There may be some evidence of a gender predilection in the cat,
which has not been noted in the dog, with two studies reporting

strides bilaterally.
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Practical relevance: The reported
incidence of hip dysplasia (HD) in cats
varies dramatically between studies, but
the condition is likely more common than
we realise. There is little doubt that cats
with HD and associated osteoarthritis (OA)
suffer pain, and this warrants appropriate
therapy.

Diagnostic challenges: Clinical signs of HD in
cats are often gradual in onset, making them difficult
to appreciate, but may include inactivity, pelvic limb
lameness, difficulty jumping and climbing stairs, and
reluctance to squat to defecate. Often lameness is
bilateral, and can be particularly difficult to
recognise. The most common radiographic finding
is an abnormally shallow acetabulum. Subluxation,
however, is not consistently associated with OA in
cats and therefore the role that joint laxity plays in
disease progression remains uncertain. Degenerative
changes of the femoral head and neck seem to
develop later than in the dog, and are less marked.
Therapeutic challenges: The majority of cats
respond to non-surgical management with
environmental modulation, physical therapy, dietary
modulation, weight loss, nutraceuticals and drug
therapy. Should non-surgical management not
provide sufficient relief, two salvage surgical options
are available: femoral head and neck excision
(FHNE) and total hip replacement (THR). While there
is a risk of complications with micro-THR, the
positive outcomes that have been reported indicate
that it should be considered in the treatment of
coxofemoral pathology in cats in the same way that
THR is considered for larger dogs, especially given
the inconsistent results associated with FHNE.
Monitoring the effect of treatment is challenging as
the assessment of pain in cats is complex and there
is no validated scoring system or owner-completed
questionnaire yet available for cats.

Evidence base: There is a paucity of clinical
reports focusing solely on HD in cats. The author
draws on a combination of published studies, in
cats, dogs and humans, as well as personal clinical
experience.
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more cases in female than in male cats.

8,9

Concurrent HD and medial patellar luxation
has also been noted in cats (Figure 1);%101
a weak association between these conditions
exists,!? with one study showing that cats
were three times more likely to have both HD
and patellar luxation than they were to have
either condition alone.’? It has long been
hypothesized that a luxated patella may pro-
duce femoral torsion and alter hip joint forces,
and that these altered forces may contribute to

the pathophysiology of HD.13

HD has been documented in numer-
ous species, including humans, and
is the most commonly diagnosed
orthopedic disease in dogs.® The
canine neonate is born with normal
joint conformation but, in individuals
genetically predisposed to HD,
changes occur between 30 and 60
days of age that lead
to abnormal joint
development.’ The
situation is different
in humans, where
pathological changes
are usually present at
birth.

The sequence of
events relative to the
time at which pathological changes
occur is not well described for the
cat. However, in one study, HD in
cats was consistently associated
with an abnormally shallow acetabu-
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Subluxation of
the femoral head
is not
consistently seen
in cats with HD.
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lum.® This appears to be an impor-
tant cause for the onset of OA and a
major conformational defect in cats
with HD.2 The shallow acetabulum is
similar to the situation in humans
but differs from dogs, where sublux-
ation of the hip joint, with or without
a shallow acetabulum, is an early
radiographic finding.®
In dogs, laxity of the
hip joint has been
recognised as a con-
stant feature of HD
and this is generally
accepted to play an
important role in
the pathogenesis.!%16
Although cats have a
shallow acetabulum, subluxation of
the femoral head is not consistently
seen, suggesting that joint laxity
may not play the same role in
pathogenesis.?

Figure 1 Ventrodorsal (a)
and lateral (b) radiographs of
a 7-year-old female domestic
shorthair cat that presented
for investigation of bilateral
pelvic limb lameness.
Bilateral medial patellar
luxation had been surgically
addressed 6 years earlier.

A bilateral stiff and stilted
gait was noted, with pain on
manipulation and reduced
range of motion affecting
both hips. Both patellae were
stable and there was no pain
upon stifle manipulation.
The radiographs reveal
moderate bilateral
coxofemoral osteoarthritis
(OA) with decreased
acetabular coverage of both
femoral heads and
irregularly marginated
shallow acetabulae with
osteophytes present along
the cranial and caudal
margins. A large osteophyte
is also present along the
caudal margin of the left
acetabulum

Clinical presentation and
physical examination

Due to the nature of chronic pain associated
with OA, which is generally gradual in onset,
the accompanying behavioral changes can be
subtle and easily missed.!” Assessment of pain
in cats is difficult since they appear less demon-
strative than dogs in indicating that they are in
pain, with aggression, resentment to handling
and lack of responsiveness to human attention
being proposed as manifestations of both acute
and chronic pain in this species.!®

The challenges of orthopedic examination
and gait assessment in cats have been
reviewed elsewhere. %%

Onset and range of signs

Due to the paucity of clinical reports concen-
trating solely on HD, there is limited evidence
regarding the age at which clinical signs
become apparent. Based on available data,
onset varies between 3 months and 3.5 years
of age.!l2!

It is generally believed that clinical signs of
feline OA include weight loss, anorexia,
depression, abnormal elimination habits, poor
grooming, coat changes, alterations in claw-
sharpening behavior, aggression, increased or
decreased interactions with both strangers
and owners, changes in posture, vocalization,
reluctance to jump and overt lameness.!?2-2>
A strong association has been found between
demeanor and the presence or absence of OA
in cats, with the suggestion that the presence
of radiographic OA is associated with pain
and thus an unfriendly temperament.?® While
not specifically associated with hip OA, it has
been shown that the presence of generalized



OA can impact the inactive
behaviors of cats such as
sleeping on the bed or lying
in the sun? Using
accelerometers, cats with
hip OA have also been
shown to be less active at
night when compared with
normal cats.?®

Clinical signs reported by
owners associated with HD
specifically have included
inactivity,? pelvic limb lameness that is wors-
ened by exercise,” and difficulty climbing,!!
reluctance to jump,¥ inability or reluctance
to climb stairs,?* walking in a crouched posi-
tion,?! howling while resting? and reluctance
to squat to defecate.”!

Gait abnormalities

Lameness associated with HD in cats can vary
from relatively mild to severe, with an inabil-
ity to walk on the pelvic limbs."! In addition,
HD is commonly bilateral,®® and bilateral
lameness can be difficult to recognise.!
With unilateral problems, cats may unload a
painful limb, even at rest.!” Some cats may
demonstrate a hip hike, where the hip is
elevated when the painful limb strikes the
ground. The tail may also be used asymmetri-
cally to shift weight towards the more normal
side when the cat is in motion.!” Where lame-
ness is bilateral, the gait is stiff and stilted
with shortened strides bilaterally.

Joint changes and assessment

Negative findings with respect to pain, crepi-
tus, effusion and thickening tend to predict
radiographically normal joints.?® Therefore,
screening for the presence of these abnormali-
ties is recommended during physical exami-
nation, although appreciation of effusion and
thickening around the hip joint can be diffi-
cult. The most commonly reported physical
examination findings in cats with HD are pain
and crepitus upon extension of the hips, and
muscle atrophy.!21%

An increased range of motion is also associ-
ated with decreased odds of radiographic OA
being present.?® Specifically, a reduced range
of motion is associated with HD? and, there-
fore, assessment for a restriction in range of
motion is recommended when HD and OA
are suspected. Goniometry provides a rapid
and reliable method of quantifying the range
of motion of joints,* and results have indicat-
ed that goniometric joint measurements in
non-sedated and sedated cats are repeatable
and valid.® Goniometry has been used in
human medicine to evaluate the severity of
joint injury, and to monitor the progression of
disease and the response to treatment,®¢ and

Impact on activity levels

While pain associated with OA may result
in cats being less active, it may also
make them more restless and unable to
be comfortable in their normal sitting or

lying postures, resulting in a change in
their inactive behaviors. It is worthwhile
assessing this when taking a history from
a cat owner.

The most
commonly
reported
physical
examination
findings in cats
with HD are
pain and
crepitus upon
extension of
the hips,
and muscle
atrophy.

Figure 2 Limits of abduction
(a) and extension (b) in a
domestic shorthair cat
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can be performed for similar purposes in cats.

When examining the hip, abduction should
be performed in addition to flexion, extension
and rotation (Figure 2). In most cats you can
easily obtain 90° of pain-free abduction, simi-
lar to in dogs.! Cats with hip OA generally
resent hip abduction, sometimes more so than
flexion and extension."

Testing for the Ortolani sign (an indicator of
excessive hip joint laxity) can be attempted,
although it is possible for cats with painful
hips to overcome this test through muscular
forces; therefore, this test should always be
repeated under sedation when found to be
negative in the conscious cat. To perform the
test, the cat can be examined either in lateral or
dorsal recumbency. The author’s preference is
lateral recumbency. Standing to one side of
the cat, one hand is placed over the spine to
provide counter-pressure. The other hand
supports the limb at the level of the
stifle, with the stifle and hip each aligned at
approximately 90° of flexion. Pressure is
applied up the shaft of the femur, which in cats
with coxofemoral laxity will subluxate the hip.
The limb is then gently
abducted away from
midline. In cats with
laxity, at a given
angle the femoral
head will relocate
into the correct
position as indicat-
ed by a palpable,
visual or audible
click. This constitutes
a positive Ortolani sign.

VIDEOS
deos showing both norme
and restricted range of motio
of the feline hip are available as
Supplementary material at:
jfms.com

Cats with hip OA
generally resent hip
abduction, sometimes
more so than flexion

and extension.

JFMS CLINICAL PRACTICE

DOI: 10.1177/1098612X16631227



http://jfms.com

REVIEW / Feline hip dysplasia

Pain on orthopedic examina-
tion does not necessarily cor-
relate with radiographic OA.
In one study, 67% of apparent-
ly painful feline joints had
no radiographic signs of OA,%
and in another only 36%

of feline joints  with
radiographic ~ OA  were
painful.® This disparity

between clinical and radio-
graphic signs also extends
specifically to HD, with most
cats not showing progression
of clinical signs despite the
progression of radiographic
signs.!! These studies have
raised the question of whether

Radiographic views

Lateral and ventrodorsal radiographs
centered at the level of the coxo-
femoral joints are considered the
standard radiographic projections

when imaging the pelvis. Occasionally
additional views such as frog-legged
ventrodorsal or oblique ventrodorsal
radiographs may identify lesions that
are not clearly seen on the standard

views.®® Care should always be taken
when positioning the ventrodorsal
view. Slight rotation can result in a nor-
mal hip appearing subluxated or a sub-
luxated hip appearing within normal
limits depending on the direction of
rotation. If positioned correctly the
lateromedial width of the two obturator
foramina should be identical.®®

tion between clinical and radiographic OA
or whether OA in cats is associated with less
obvious clinical signs that are not being
appreciated by owners and veterinarians
alike.

Coxofemoral joint assessment

In one study, the normal acetabulum of the cat
was generally shallower than that of the dog.?
In dogs, one of the accepted criteria for
normal acetabular depth is coverage of 50% or
more of the femoral head. However, even this
criterion is not well documented. If it were
applied to cats then HD would be overdiag-
nosed.> Numerous cats of advanced age have
less than 50% acetabular coverage of the
femoral head but no evidence of OA.
Objective measurements used in the assess-
ment of coxofemoral joints include the
Norberg angle (NA) and the distraction

there truly is a poor correla-

Norberg angle
The NA is measured when a line drawn from the cranial acetabular
edge to the center of the respective femoral head intersects a line
drawn between the two femoral heads (Figure 3). The NA varies
with the depth of the acetabulum and the amount of coxofemoral
laxity. The shal-
lower acetabulum
of the feline
coxofemoral joint
compared with its
canine counter-
part is reflected in
a lower NA; the
mean feline NA
being 92.4°4
compared with
103.4° for dogs,'®
on normal pelvic
radiographs.
Measurement of
NAs in two
separate studies

Figure 3 Ventrodorsal radiograph of the pelvis

of a cat demonstrating the technique required to
measure the Norberg angle. The circles that best fit
the outlines of the femoral heads have been drawn in
magenta and a line connecting the centers of these

revealed that cats
with OA had a
lower NA (84° =

two circles has been drawn in yellow. A line has been
drawn between the cranial acetabular edge and the
center of the respective femoral head in blue.

The angle between the blue and yellow lines is the

index (DI).%0

/]

One study aimed to evaulate the relationship between the
presence of coxofemoral OA and passive laxity of the hip joint
using a non-randomized group of 78 cats where 32% of cats
were diagnosed with coxofemoral OA. The mean DI for the entire
group of cats was 0.51.* The mean DI was significantly higher for
cats with OA (0.6) than for cats without OA (0.49). Cats with DI
values <0.4 did not have signs of OA, but there was a positive
association between higher DI values and radiographic evidence
of OA.

These DI values indicate that cats tolerate relatively ‘loose’
coxofemoral joints without developing signs of coxofemoral
OA.%® Most canine breeds with DI values >0.3 experience an
increasing incidence of coxofemoral OA, but the cat seems
to be protected
from OA until
greater joint laxity
is evident. It is
generally recog-
nized that there
is more passive
laxity associated
with feline joints.
This may reflect
a difference in
function between

B 1.2mm (P)

Norberg angle (99° in this case)
10°, 86°) than

cats without signs of OA (95° = 5°, 98°).4° A low NA reflects a
combination of subluxation secondary to increased joint laxity
and reduced acetabular depth.

Distraction index

The DI is a ratio (unitless index) of passive coxofemoral laxity
that is determined from compression and distraction radio-
graphs of the coxofemoral joints.*° The DI is calculated by divid-
ing the distance between the geometric center of the femoral
head and the geometric center of the acetabulum by the radius
of the femoral head (Figure 4).
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Figure 4 Ventrodorsal radiograph of the pelvis

of a cat demonstrating the technique required to
measure the distraction index. The circle that best
fits the outline of the acetabulum has been drawn
in blue and the circle that best fits the outline of
the femoral head has been drawn in magenta.

The distraction index is calculated by dividing the
distance between the center of the femoral head
and the geometric center of the acetabulum (1.2 mm
as indicated by the yellow line in this figure) by the
radius of the femoral head (4.5 mm as indicated by
the green line in this figure). So, this cat has a
distraction index of 0.27. (Note, however, that this
is not a compression or distraction view and thus
may not be representative of the true value)

the two species
or it may simply
indicate that
larger and heavier
animals are at
greater risk of
OA than smaller
and lighter ani-
mals with the
same degree of
coxofemoral laxi-
ty_40



Other radiographic diagnostic criteria

In one study, a shallow acetabulum was the
most common (and sometimes only) radio-
graphic abnormality in cats diagnosed as
dysplastic.? Other radiographic diagnostic cri-
teria for feline HD include signs of coxo-
femoral subluxation, enthesophyte formation
on the acetabular margins, and remodeling
and degenerative changes of the femoral head
and neck.?’ Subchondral bone sclerosis and
joint-associated mineralization have also been
associated with coxofemoral OA in cats.*!
Degenerative changes seem to develop later
and are less marked than in the dog; also,
unlike the condition in dogs, most degenera-
tive changes appear on the craniodorsal
acetabular margins (Figure 5), and there is a
low incidence of degenerative remodeling
reported on the femoral head and neck.!® In
chronic cases the craniodorsal acetabular edge
can become markedly deformed, extending
caudally and laterally and forming a new
dorsal acetabular edge covering the femoral

W B 7
A A

Figure 5 Ventrodorsal
radiograph of a 13-year-old
domestic shorthair cat that
presented for assessment
of left pelvic limb lameness.
Gait assessment revealed a
left hip hike. On orthopedic
examination a mild pain
response and crepitus were
evident upon extension of
the coxofemoral joints.

The radiograph reveals
mild bilateral coxofemoral
OA (worse on the left than
on the right), with small
osteophytes and moderate
sclerosis on the left and
right acetabular margins

Degenerative
changes seem
to develop later
in cats with
HD, and are
less marked,
than in the dog.

Figure 6 Ventrodorsal (a) and lateral (b)
radiographs of a 13-year-old male
domestic shorthair cat that presented
with an unsteady pelvic limb gait and
right pelvic limb lameness. The
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head." These degenerative changes have been
interpreted as attempts to buttress or reinforce
the acetabular margin, lending support to the
hypothesis that a shallow acetabulum is
important in development of the disease.?

One study reported that a mushroom-
shaped, or oval, femoral head was present in
cats with radiographic changes associated
with HD (Figure 6), but was also visualized in
cats (even of advanced age) without remodel-
ing and proliferative changes involving the
craniodorsal acetabular margin, shallow
acetabulae and/or subluxation.®* This radio-
graphic change has been reported as a normal
variation in cats that do not have radiographic
findings associated with OA.#> When remod-
eling of the femoral head and neck does occur,
this can present as deformation of the femoral
head, sometimes with mild flattening, with
poor demarcation of the femoral neck.!
Exostoses can be seen on the craniolateral
edge of the femoral head, and fine linear
spurs on the lateral aspect of the femoral neck
have been noted.!!

The degree of osteophytosis, presence of
joint-associated mineralizations and joint sub-
luxation have been shown to correlate with
the degree of articular cartilage damage in the
feline hip.*! However, macroscopic cartilage
damage is commonly found in the hip joints
of cats that have no radiographically
detectable signs. In one study, 57% of cats
with no radiographic signs had macroscopic
cartilage damage in the hips.#' This study
showed that radiographic findings did not
correlate well with cartilage degeneration in
cats and suggested that other imaging modal-
ities should be considered when making a
diagnosis of feline OA.#! While other imaging
modalities have not been assessed in great
depth, in cases with a clinical presentation
suggestive of HD and OA, but where support-

radiographs demonstrate marked right
coxofemoral OA and subluxation. There
is moderate rotation on the ventrodorsal
view, as evidenced by the asymmetric
obturator foramina, and this may affect
interpretation. The femoral head is
mushroom-shaped with an irregular
margin and the femoral neck is
shortened as well as markedly
thickened. The acetabulum is shallow,
irregularly shaped and has marked
periarticular new bone formation on
the cranial and caudal aspects of the
rim. Thickening and subchondral
sclerosis are evident on the medial
aspect of the right acetabulum. There
is an irregularly shaped, smooth
margined, crescent-shaped, possibly
separate mineral opacity cranial to the
greater trochanter on the ventrodorsal
view, and multiple rounded, separate
mineral opacities caudal to the femur

JFMS CLINICAL PRACTICE
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ive radiographic findings are absent, either
further imaging, or potentially a trial treat-
ment of therapy, may be warranted.

In dogs, horses and people, magnetic reso-
nance imaging (MRI) is more sensitive than
radiography for assessing OA structural
changes such as cartilage lesions, osteophyto-
sis, joint effusion and synovial thickening.*>°
MRI has also been used to investigate HD and
OA in cats.?? While osteophytes and sclerosis
were found using both radiography and MRI,
one cat that had no lesions detectable with
radiography had several OA lesions identified
on magnetic resonance images including
bilateral osteophytosis, joint effusion and
thinning of the articular cartilage.”” Use of
MRI in two cats with OA revealed bone mar-
row lesions in the femoral head that were not
detected using radiography.” Bone marrow
lesions are related to involvement of subchon-
dral bone in the etiopathogenesis of OA and
are associated with disease progression and
pain in people.*-48

Lumbosacral pathology

When reviewing pelvic radiographs of cats,
the lumbosacral region must be evaluated as
well as the hips (Figure 7). The lumbosacral
area is the second most common region of the
axial skeleton to be affected by radiographic
OA in cats,* and is the area that is most
severely affected.®® While it is unknown how
frequently clinical signs are associated with
these radiographic changes, clinically relevant
lumbosacral intervertebral disc disease has
been reported in cats.”

The lumbosacral region should be evaluat-
ed for osteophytes, spondylosis, disc-associat-
ed degeneration (end plate sclerosis, erosion,
disc mineralization, disc-space narrowing)
and subluxation.* Clinical signs associated
with lumbosacral disease in cats include
reluctance to jump, elimination outside of the
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!

The
lumbosacral

region must be
evaluated,
as well as the
hips, when
reviewing
pelvic
radiographs.

Figure 7 Ventrodorsal (a) and lateral (b)
radiographs of a 14-year-old male
domestic shorthair cat that presented
with difficulty ambulating on the left
pelvic limb. Gait assessment
demonstrated a very stiff and stilted gait
bilaterally, and there was mild discomfort
upon full hip extension and palpation over
the caudal lumbar spine. There were no
neurologic deficits. The radiographs
demonstrate evidence of L7-S1 chronic
intervertebral disc disease with
spondylosis deformans at the
lumbosacral junction; a significant
lateralized component to the left is seen
on the ventrodorsal view. The L7-S1 disc
space is narrow and the adjacent
vertebral end plates are moderately
sclerotic. The increased lucency of the
left ilial wing relative to the right is likely
due to superimposition of gas in the
descending colon

litter box, reluctance to ambulate and consti-
pation,®! as well as, in the author’s experience,
pain on hip extension. Thus, careful assess-
ment of radiographs is important as differen-
tiation between lumbosacral disease and HD
can be complex based on physical examina-
tion findings and history alone.

Non-surgical management

Unalleviated chronic pain is a welfare concern
for cats and functional limitations and pain
may contribute to behavioral problems (eg,
house-soiling, altered social interactions).”
These, in turn, may cause nuisance, property
damage, injury (eg, due to aggression) and
loss of the human-animal bond with conse-
quent surrender or even euthanasia.®® While
the clinical signs associated with feline OA are
less obvious than those associated with canine
OA, primarily because cats are not expected to
perform strenuous activities or go on walks
with their owners,® there is little doubt that
cats suffer pain associated with OA' and that
this warrants appropriate therapy.

Environmental and activity modulation

Arthritic pain causes many significant behav-
ioral changes in cats and modifying the envi-
ronment in certain ways can help to overcome
some of these and thereby improve the physi-
cal and psychologic welfare of the animal.'”®
Access to heights is important for cats,!
and cats with HD and OA have been noted
to be less inclined to jump. Moving
furniture so as to provide ‘stepped” access to
beds, sofas or window ledges that the cat
favors may help.'” Additionally, access to
food, water bowls and litter boxes should be
made as easy as possible.”” Low-edged litter
trays may be helpful for some cats, while
enclosed litter trays may assist owners in cop-
ing with abnormal elimination habits (eg, cats



urinating while standing due to a reluctance
to posture).

A more complex environment with facilitat-
ed access to various levels and areas is also
likely to encourage more movement, which is
known in other species to be important for
maintaining muscle tone and mass, and mini-
mizing pain associated with joint disease.'”
Provision of cat towers, toys and cat-nip, and
hiding of food, may also encourage foraging,
hunting and play behavior; regular periods of
play (with laser pointers, toys, etc) will
increase exercise levels,” an added bonus of
which is that weight gain will be minimized.

Physical therapy

While physical therapy is in the early phases in
canine medicine, and has not yet been evaluat-
ed for feline patients, it is likely that the same
basic principles and benefits will apply to
cats.'”¢ The specific type of therapy is best
designed and supervised by a trained veteri-
nary physiotherapist. Regularly performed
low-impact exercise, such as controlled walk-
ing, use of a water treadmill or hydrotherapy,
helps to maintain supporting muscle strength
and joint function, while minimizing joint
stresses. Hydrotherapy is used less often in
cats than in dogs, but should not be dismissed
entirely; following a period of adjustment,
many cats will tolerate this modality well.®
The sit-to-stand exercises, and so on, that are
used in dogs to target specific muscle groups
are not normally applicable in cats. However,
encouraging cats to go up and down stairs or
feeding them from a step, such that weight-
bearing on the pelvic limbs is required, can
help to strengthen the pelvic limbs.

Both passive and active range of motion
exercises can be used to improve joint range
of motion, and promote cartilage metabolism
and diffusion of nutrients.”” These exercises,
together with massage techniques, can be
taught to owners and can alleviate muscle pain
and encourage more interaction between
owner and cat, impacting positively on quality
of life.” Other modalities such as shock wave
therapy, laser therapy, and heat and cold ther-
apy may be of benefit in some cases; however,
as no controlled studies in cats have been per-
formed it is not possible to state under which
circumstances these therapies will be most use-
ful.'” Further work providing more definitive
evidence of beneficial effects is required before
firm recommendations can be made.

Dietary modulation

Diets rich in omega-3 fatty acids are recom-
mended for cats with OA. It is not just the
level of omega-3 fatty acids that is important
but also the ratio of omega-3 to omega-6 fatty
acids. In dogs with OA, omega-3 rich diets
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have been shown to improve weightbear-
ing,%%% and also allow doses of non-steroidal
anti-inflammatory drugs (NSAIDs) to be
reduced sooner and to a lower level than
when the diets are not employed.®’ The author
has had similar experience with cats. One
recent study demonstrated an increase in
activity levels in cats fed an omega-3 rich diet
when compared with cats fed a control diet,
based on both subjective owner assessment
and objective data from collar-mounted activ-
ity monitors.®! As activity levels have been
shown to be reduced in cats with HD and OA,
these diets can be recommended in manage-
ment. Contrary to popular opinion, there is
also evidence to suggest that omega-3 rich
diets may assist with weight loss.®1-63

Weight reduction
Approximately 14% of older cats suffering from OA are obese.?” Given the
possible link between larger breeds of cat and higher incidences of HD and
associated OA, maintaining cats with HD at their optimal body condition score
is considered prudent.

Weight loss can be successfully achieved through use of low calorie diets,5
but client compliance is critical. As a general rule, in order to lose weight,

a cat needs to be fed 60-70% of the calories required to maintain its ideal
weight.®> As well as determining what the cat is fed, a weight loss plan for cats
also needs to consider what exercise the cat does and how the cat’s environ-
ment can be enriched. Increasing the exercise level and enriching the environ-
ment such that calorie use and metabolic rate are increased will greatly
improve the chances of success.®® Revisits are critical in monitoring progress,
allowing the instigated plan to be altered if the goal is not being achieved.

Nutraceuticals

Both glucosamine and chondroitin are
involved in the metabolism of cartilage matrix
proteins and are widely used to treat OA in
people, despite conflicting trial results.®*
Few studies have shown the use of glucos-
amine and chondroitin to be useful in cases of

Diets rich in
omega-3 fatty

acids are canine OA,” and a recent small-scale study
recommended  assessing the use of glucosamine and chon-
droitin in feline patients with OA did not
in the demonstrate any significant effect.®” While the
patients in this study did improve during the

management

initial 70 days, the improvement was not sta-
tistically significant. However, this study only
included 30 cats in total, 13 of which received
the glucosamine—chondroitin supplement,
and so further work is needed in this area.
It is possible that a larger study may be more
supportive of this nutraceutical, but currently
there is no firm data from which to draw con-
clusions about the use of these supplements in
cats with HD or associated OA.

Green lipped mussel extract (GLME) has
been shown to have a beneficial effect on clin-
ical signs associated with OA in dogs® but
there are no studies to date investigating use
of this in feline patients with OA.

of cats with
HD and OA.
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There are, nevertheless, anecdotal reports of
improvements being seen following nutraceu-
tical use in cats with OA and the author has
had positive experience with supplements
that contain both GLME and glucosamine and
chondroitin. In the absence of evidence to
support their use, strong recommendations
cannot be made but, in the light of this experi-
ence, the author will often trial a joint supple-
ment containing GLME, glucosamine and
chondroitin in addition to NSAIDs and an
appropriate omega-3 rich diet for treatment of
feline HD and OA. One option is Yumove
Cat (Lintbells), which contains GLME,
glucosamine, chondroitin, manganese,
hyaluronic acid and vitamin E, but there are
several supplements available from various
suppliers. The author’s recommendation is to
trial any supplement for a minimum of 8-12
weeks, as results are not anticipated to be
immediate.>* In the absence of any response
after this time, continuing with the supple-
ment is not likely to be warranted.

Drug therapy

NSAIDs are the mainstay for managing pain
associated with OA in other species and there
is a lot of evidence to support their effective-
ness in cats.¥%528285 There are only four
NSAIDs licensed for use in cats in the UK:
meloxicam, which is licensed for use for an
unlimited time; robenacoxib, licensed for use
for 6 days; ketoprofen, licensed for 5 days;
and tolfenamic acid, licensed for 3 days. More
information about these individual drugs,
including their formulations and dosing, is
available in previous reviews.'”# The situa-
tion becomes more complex in some other
countries. For example, in North America no
NSAID is licensed for long-term use in cats;
meloxicam is only licensed for a single dose
and robenacoxib for 3 days.

Given that it is older cats that often suffer
from OA, routine blood and urine analyses
are advisable to assess liver and kidney
status before commencing NSAID therapy.
Monitoring of blood pressure is also recom-
mended since inhibition of cyclooxygenase
(COX) within the kidneys can exacerbate
hypertension.®>8¢ Detection of abnormalities
need not be a contraindication for using the
drug but may influence the initial dose that is
administered and the frequency of follow-up
checks recommended. If there is evidence
of renal or hepatic compromise, starting with
a lower dose of meloxicam (0.01-0.03 mg/kg)
may be appropriate, with gradual increases
being permitted if required to control
symptoms in the absence of any clinical
deterioration.

A common concern in older cats with OA
is concomitant chronic kidney disease (CKD).
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The author
has had
positive clinical
experience
with
robenacoxib in
some cats with
OA that failed
to respond to
meloxicam.
Where longer
term treatment
is required,
pulse therapy
can be
considered.

Multimodal analgesia

However, recent studies have demonstrated
that long-term treatment with meloxicam does
not appear to reduce the lifespan of cats with
pre-existent stable CKD.¥ Therefore, in cats
where OA impacts negatively on quality of
life, use of meloxicam should continue to be
considered, regardless of the presence of CKD.

There is published and presented evidence
supporting the use of NSAIDs - in terms of
alleviating pain and enhancing mobility - in
painful cases of OA in cats. Meloxicam has
proven to be very effective for treating chronic
pain in arthritic cats.?”352828587.88 [t i palatable
and the liquid formulation facilitates accurate
dosing, which likely increases owner compli-
ance. In one study, 61% of owners felt that
their cat improved following a 4—6 week peri-
od of meloxicam treatment.?” Owners reported
changes in their cat’s behavior and lifestyle
over time associated with OA and a reversal in
the altered behavior patterns was noted when
pain relief was given in the form of a 28 day
course of meloxicam.” The greatest changes
noted were in activity levels and ability to
jump.3°2 Owners also reported improvements
in their cat’s activity levels and quality of life
in a study comparing meloxicam with placebo;
in this study, actimetry data additionally con-
firmed an increase in activity levels following
administration of meloxicam.®

Robenacoxib is not licensed for long-term
use, in contrast to meloxicam (in the UK), but
there is evidence that it specifically targets
inflamed tissues.® Plasma levels reduce rela-
tively quickly but concentrations in inflamed
tissues remain high. The author has had very
positive clinical experiences with use of
robenacoxib in some cats with OA that had not
responded to medication with meloxicam. In
cases where longer term therapy is required,
pulse therapy with robenacoxib can be consid-
ered, with the treatment regimen tailored to
the individual patient to maintain comfort.

Multimodal analgesia is now being intro-
duced to feline patients, although experience
is relatively lacking at this stage.!”55%

The basis of this approach is to use a combination of drugs that all act at
different levels of the pain pathway and thus will have a synergistic effect.
The aim is to improve pain control and possibly enable lower doses of each
individual drug to be used, thereby reducing the risk of side effects.
Amantadine, gabapentin, codeine, tramadol and amitryptiline are the
medications most commonly added into the treatment plan. Some clinicians

advocate the use of opioids (oral butorphanol, sublingual buprenorphine, oral
liquid morphine and transdermal fentanyl patches), but there are several lim-
itations associated with the use of these drugs for treatment of chronic pain
states that must be carefully considered.®’ None of these drugs are licensed
for this use in the cat and their use must be in accordance with the area-
dependent prescribing legislation.




Assessment of pain in cats can be
complex and this creates an addition-
al concern - how do we know if our
treatment is effective? All medica-
tions have potential side effects
associated with them and the risk of
these is not warranted if no beneficial
clinical effect is present. There are
surgical approaches available to
manage cats with HD and associated
OA but these are all salvage options,
only appropriate once non-surgical
management has failed. Therefore,
we must be able to decide when we
are satisfactorily controlling a cat’s
discomfort, and when we are not.

To evaluate the level of impairment
and to assess whether treatment is
having a positive effect, a validated
form of assessment is needed. As
yet, there is no validated scoring
system or owner-completed ques-

/J

tionnaire available for cats. A client-
specific outcome measures question-
naire has been used that is able to
distinguish between placebo and
NSAID-treated cats with OA;% there-
fore, this can be used currently. Use
of a pressure sensing walkway has
been described for assessment of
acute limb pain in cats after onychec-
tomy,%5-%7 as well as for defining
normal kinetic variables in cats,® and
this may be a valid way of monitoring
the effect of treatment; however, it is
unlikely to be of use in the general
practice environment. Collar-mount-
ed accelerometers have also been
shown to generate activity counts
that correlate well with objectively
measured activity in cats,® and these
may represent a valid means of
assessing treatment efficacy for cats
affected by OA.

Stem cell therapy

Adipose-derived mesenchymal stem cell
(MSC) therapy is a rapidly growing field of
research. It has been shown that stem cells
have an affinity for damaged joint tissue, and
in vivo studies have confirmed that these cells
have the ability to localize and participate in
the repair of damaged joint structures includ-
ing cruciate ligaments, menisci and cartilage
lesions.” For these reasons, autologous adult
stem cells have been used to manage OA. The
cells are harvested from adipose tissue,
processed and then injected into affected
joints several days later. It is known that they
can differentiate into several different tissue
types and can also supply trophic factors;
however, the cellular basis of the improve-
ments seen following injection remains to be
elucidated.!”

Two small studies of MSC therapy have
been performed in dogs with hip and elbow
arthritis, with positive results being shown
in some of the outcome measures.”*** In one
of these studies, hip arthritis, lameness, joint
range of motion and pain on manipulation all
significantly improved over time in treated
animals when compared with controls, but
statistically significant changes in owner eval-
uation scores were not noted.*®

This technique has been used in cats, with
anecdotal reports of improvement,'” but no
published studies in cats are available at this
time.

We must be
able to decide
when we are
satisfactorily
controlling
a cat’s
discomfort,
and when
we are not.
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Author’s approach

In the author’s experience, it is important to
be proactive from the very first visit in order
to establish a baseline against which future
observations will be judged. The client-
specific outcome measures questionnaire,
when appropriately constructed at the
initial visit using a unique set of activities
for each cat, as has been described,?® can
prove very useful. Owners can fill in this
questionnaire at each subsequent visit
(without having access to their previous
answers), and a genuine appraisal of the
cat’s progress at home can be obtained.
It is also critical to make comprehensive
notes regarding any pain responses
observed during the initial orthopedic
examination, such that a valid comparison
can be made following future examinations
after changes in the therapeutic regimen.

Surgical management

There are essentially two recommended
options for surgical management of feline HD
and associated OA: femoral head and neck
excision (FHNE) and total hip replacement
(THR). Both are salvage options and are only
considered appropriate after failure of non-
surgical management.

Pectineus myotendonectomy is also men-
tioned in the more historical literature,® but
has been reported to result only in temporary
improvement in some cases,?! necessitating
FHNE to control ongoing clinical signs. Given
the very satisfactory results that can be
achieved with the other surgical options avail-
able, it is difficult to perceive a convincing role
for this procedure in management of feline
HD cases today.

Femoral head and neck excision

The salvage procedure of FHNE (Figure 8) is
intended to alleviate pain associated with
movement of diseased or injured coxofemoral
joints.1%0-19 Indications include end-stage hip
OA secondary to HD.!® The clinical results
reported following this procedure vary signif-
icantly depending on the individual study
and the outcome measures used. In one study,
seven cats underwent FHNE and excellent
limb usage was documented in all, based on
owner perception assessed by questionnaire
postoperatively.!®® No other outcome meas-
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Figure 8 Ventrodorsal (a) and lateral (b) views of a 4-year-old male domestic shorthair cat that
had bilateral FHNE performed 2 years earlier for treatment of HD and associated OA. Pelvic
limb lameness and demeanor had improved following this but the cat remained unable to jump,
muscle atrophy was evident and a moderate pain response persisted upon full extension or
abduction of the hips. The radiographs reveal mild bilateral acetabular and proximal femoral
degenerative change. An irregular bony protuberance is evident at the ostectomy edge on the

right, but whether this was due to inappropriate ostectomy initially or subsequent remodeling is

unknown. Otherwise the ostectomies have been performed appropriately, with the absence of
femoral heads and necks and the presence of greater and lesser trochanters bilaterally. The
proximal femora are sclerotic and the acetabulae are shallow bilaterally

ures were reported in this study and therefore
the clinical examination findings relating to
range of motion of the hip joint, and pain
associated with this, were not available.
Another limitation of the study is that only
one of these FHNE procedures was performed
for treatment of HD, with the others being
performed for femoral fractures (2), acetabu-
lar fractures (1) and coxofemoral luxation (3).
Therefore, extrapolation of the results to cats
with HD may not be appropriate. HD is
generally a bilateral condition, while these
other conditions are more likely to be unilater-
al and hence possibly associated with a more
favorable prognosis.

Following FHNE, high levels of postopera-
tive rehabilitation are often required in order
to achieve optimal long-term function.!o!
Successful outcome after FHNE is dependent
on sufficient periarticular muscle competency
for maintenance of a functional and durable
pseudoarthrosis.!-109

Reported complications after FHNE include
ongoing lameness associated with limb short-
ening, patellar luxation, sciatic neurapraxia,
and limitation in range of hip motion accom-
panied by severe muscle atrophy.!08109112-117
The most common reason for poor outcome
after FHINE is bone-to-bone contact between
the proximal femur and acetabulum, which
may or may not be related to inadequate
femoral neck resection.'0103109112113 Haowever,
several studies have suggested that bone-on-
bone contact is common after successful
FHNE and is thus not always associated with
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Surgical
management
of feline HD
is essentially a
salvage option,
and only
appropriate
once
non-surgical
management
has failed.

a suboptimal outcome."'® The contribution of
sciatic nerve impingement to ongoing clinical
signs in these cases is unknown. This appears
to be a more common complication after use
of a biceps femoris or deep gluteal muscle flap
in conjunction with FHNE;"? this is largely of
historic interest, however, as the interposition
of muscle flaps following FHNE is generally
no longer recommended.

There is a common perception that function
after FHNE is better in cats and small dogs
compared with large dogs. This is based on
the presumption that the ability to compen-
sate for the mechanical disadvantages of an
absent coxofemoral articulation is dependent
on weight, with lighter animals having an
advantage.!0%105107109 Recent work has ques-
tioned this presumption, after demonstration
of long-term functional disabilities in many
small breed dogs and cats after FHNE."? For
183 animals (132 dogs and 51 cats), outcome
4 years after surgery following FHNE was
good in 38% of cases, satisfactory in 20% and
poor in 42%, based on follow-up veterinary
examinations supplemented by owner assess-
ment."? With functional results only being
graded as good in 38% of cases,''? when rec-
ommending FHNE to pet owners it should be
emphasized that surgical outcome can be
unpredictable, regardless of the weight of the
animal.!8

Total hip replacement

Although FHNE has the potential to return
some dogs and cats to near-normal function,
inconsistent clinical results have fuelled a
trend toward choosing THR as the standard-
of-care salvage surgery.!®®> THR has been
available as a salvage procedure for the coxo-
femoral joint in medium and large breed dogs
for over four decades.!®!2 Before the intro-
duction of smaller THR prostheses (Micro
HIP; Biomedtrix) in 2005,'2! FHNE was the
only salvage procedure available for the
coxofemoral joint in cats. The rationale for
micro-THR use includes the desire to improve
quality of life while maintaining normal bio-
mechanical function in cats that are affected
by coxofemoral pain and/or dysfunction
caused by OA.'2? This is undoubtedly relevant
when considering salvage procedures of the
coxofemoral joint, as restoration of normal
hip joint function is certainly the preferred
outcome.?

THR in dogs is associated with high success
rates and relatively low complication rates.
Success rates of 92-98% based on both owner
assessment and clinical and radiographic
evaluation of pain status and functionality
have been reported.!®1%12¢ Ground reaction
forces return to normal in large breed dogs
after THR.1%>12



Reported complication rates associated
with THR range from 7.8-20%.117125124130-134
Complications include aseptic loosening,
septic loosening, improper implant position-
ing, periprosthetic femoral fracture, luxation,
sciatic neurapraxia, pulmonary embolism,
femoral medullary infarction, patellar
luxation, extraosseous cement granuloma
formation and neoplasia.l0114117,124,131-135
In dogs, luxation is the most common
early complication, with an incidence of
1.1-8.5%,117123124130-134 and aseptic loosening
is the most common late complication, with
an incidence of 0.7-2.0%.117:123.124131,133

Witte et al documented the outcome of
four cats (five THRs) 7-27 months post-
operatively.? All owners reported excellent
outcomes, with unlimited exercise and no vis-
ible gait abnormalities. Veterinary assessment,
performed on three of the four cats, confirmed
absence of lameness, no discomfort upon
palpation/manipulation of the hip, a normal
range of motion and no muscle atrophy.
However, it should be noted that these hip
replacements were not performed for treat-
ment of HD and OA, but for spontaneous
femoral capital physeal fractures. Therefore,
it may not be appropriate to extrapolate these
results to cats with HD and OA; partly
because of the different disease processes and
partly because of the high proportion of HD
cases that are bilateral, in contrast to the
majority of cases in this study where the con-
dition was unilateral.

In a report describing use of the micro-THR
system in 49 dogs and eight cats, excellent out-
comes were seen in 91% of patients, including
all eight cats, with follow-up ranging from
31-223 weeks (mean 96.1 weeks).'?2 All animals
were partially weightbearing within 24 h of
surgery.'? Marino and others reported the use
of cemented THR in two cats, one with dyspla-
sia and one with a femoral neck fracture.’®
Unfortunately the results for these cats cannot
be discerned from those of the 35 dogs also
included in the study, and follow-up was only
available for 3 months. Nevertheless, 92% of
animals had excellent limb function 3 months
postoperatively and the treatment for both cats
was stated to be successful. In a slightly earlier
study in cats, outcome (radiographic assess-
ment, passive range of motion, thigh girth,
subjective gait and functional assessment) at 11
months (range 9-14 months) after THR was
reported to be favorable compared with
FHNE.0

The Biomedtrix modular micro-THR pros-
thesis includes an acetabular cup, femoral
stem and femoral head. The ultra-high molec-
ular weight polyethylene acetabular cup
component is available with a 12, 14 or 16 mm
outside diameter and an 8 mm inside diame-
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Figure 9 Ventrodorsal (a) and lateral (b) radiographs of a 2-year-old British Shorthair cat
6 weeks following THR on the right for treatment of hip dysplasia and associated discomfort.
Surgery was performed using a 12 mm acetabular prosthesis and a size 3 femoral stem

Based on encouraging initial results of micro-THR,
THR should be considered in preference to FHNE
in any cat in which salvage surgery is required.

ter articular surface. Two femoral stem sizes
are available that measure 36 mm (size 2 with
a 2.6 mm diameter stem tip) or 46 mm (size 3
with a 3.6 mm diameter stem tip) in length
(Figure 9). The stems have a 10 mm long,
4 mm diameter neck with a 2.86° Morse taper.
The 8 mm diameter femoral head is available

with a +0 or +2 mm neck length.1%
The lower anatomical limits for implanting
Micro-THR components (12 mm cup and size

Micro-THR implants for cats

Cats do not present particular problems with
respect to micro-THR except occasionally when
matching the cup size with the stem size. Most
cats require a size 3 stem, which with the modu-
lar system can be used with a 12, 14 or 16 mm

cup. It is important that, prior to proceeding with
a micro-THR in a cat, measurements are made to
ensure that it is likely that it will be possible to
insert a 12 mm cup as a minimum. (If a 10 mm
cup is used, a size 1 stem will necessarily have to
be used and this will be far too small for the
average cat.)

2 stem — see box) are
11 mm inside dimen-
sion from cranial to
caudal pole of the
acetabulum and 3.5
mm inside diameter of
the femoral medullary
canal at the isthmus.
Note that the normal
rule of aiming for a
minimum of a 2 mm
cement mantle around
the entire prosthesis
does not apply when

using the micro-THR
as it is not possible to
achieve this when working with these
dimensions.!??

Although no objective data comparing func-
tional outcome in cats after FHNE and THR
have been reported, it seems likely that cats
will benefit from joint replacement in
preference to FHNE.? Circumstantial evidence
to support this statement is provided by
Jeffery,'” who reported that cats with femoral
capital physeal fractures functioned better
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after fracture repair than after FHNE; similarly
Liska and others!'® reported better functional
outcomes in three cats after THR than in five
cats after FHNE. In the report by Witte and
others,? one cat underwent THR on one side
and FHNE on the other; pelvic limb muscle
mass disparity was noted between the two
sides, with greater muscle mass on the side
treated by THR. This would also appear to
support the suggestion that cats have a better
outcome following THR. There is a risk of
complications with micro-THR, as well as cost
implications, and surgeons should weigh the
risks vs potential benefits.!??

Until further evidence is available, and
based on the encouraging initial results of
micro-THR in dogs and cats,'%!* THR should
be considered as an alternative to FHNE in
any cat in which salvage surgery is required.

Prognosis

There is little published information regarding
the response rates of cats with HD and associ-
ated OA to non-surgical management. In the
author’s experience, the majority of these cats
do respond to medical management. NSAID
therapy does play a key role in this, however,
and therefore control of the associated clinical
signs in cats where long-term medication with
NSAIDs is not applicable, whether due to con-
comitant health conditions or licensing limita-
tions, may be more difficult. The limited
literature available would seem to support a
positive prognosis with non-surgical manage-
ment, 112837

In cats that do not respond to non-surgical
management, salvage surgeries are available
in the form of FHNE or THR. The inconsistent

KEY

Revision of FHNE to THR [}

Failed FHNE has been defined as
severe limitation in function as noted
by the owners and severe lameness,
pain, muscle atrophy and limitation in
range of motion noted on clinical
examination.’® If these functional
limitations persist despite appropriate
aftercare and without any trend
toward improvement over 4-5
months, revision of FHNE to THR can
be considered.!®

Revision of FHNE
to THR has been
reported in three
dogs, but with limited
clinical follow-up.'%*
More recently, THR
was also described
in a cat suffering from
sciatic neurapraxia
after unsuccessful FHNE.'??> Favor-
able postoperative limb function was
reported in all cases.!04122

Although conversion of FHNE to
THR has been reported to yield

Revision surgery
is substantially
more technically
demanding than
primary THR.

results comparable with those
reported after primary THR,031% the
surgical technique requires multiple
modifications and is substantially
more technically demanding.''®

Marked sclerosis of the proximal
femoral canal and a tendency toward
lateral migration of the proximomedi-
al femoral cortex has been noted
when converting failed FHNE to THR
and this makes iden-
tification and subse-
quent reaming of the
femoral canal very
challenging."® It is
possible that this
proximal femoral
remodeling may
become progressive-
ly more advanced
over time and this should prompt
consideration of early surgical con-
version of FHNE to THR if improve-
ment in clinical status is not seen
within 4-5 months.'8

results associated with FHNE, in conjunction
with the positive outcomes reported follow-
ing THR in cats so far, provide evidence that,
in most cases, micro-THR should at least be
considered in the treatment of coxofemoral
pathology in cats — in the same way that THR
is considered for larger dogs — as the progno-
sis following this may be superior.!!

When examining the hip, abduction should be performed in addition to flexion, extension and rotation. Cats with
hip dysplasia (HD) and associated osteoarthritis (OA) generally resent hip abduction, sometimes more so than

flexion and extension.

The normal acetabulum of the cat is generally shallower than the acetabulum in the dog.

Degenerative changes develop later and are less marked than in the dog; changes in the cat are often most
pronounced on the craniodorsal acetabular margins and sparing to the femoral head and neck.

Although assessment of pain is challenging in cats, there is little doubt that cats suffer pain associated with HD
and OA, and that this warrants appropriate therapy.

Non-surgical therapy for HD and associated OA includes environmental modulation, physical therapy, dietary
modulation, weight reduction, nutraceuticals and drug therapy.

Femoral head and neck excision (FHNE) and total hip replacement (THR) are salvage surgical options for cats
that do not respond satisfactorily to non-surgical management.

Inconsistent results have been reported following FHNE and outcome may be better and more
consistent following micro-THR. However, there is a risk of complications and cost implications
associated with micro-THR and surgeons must weigh the risks vs the potential benefits carefully.
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