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Canine hip dysplasia: 
diagnosis and management
Hip dysplasia is a common developmental condition of dogs causing discomfort and 
secondary osteoarthritis which may be the cause of signifi cant morbidity. Population 
screening schemes and selective breeding programmes have been established in 
an attempt to reduce the frequency of the condition. A wide variety of conservative 
treatment options exist, however, surgical treatment options are limited to salvage 
procedures except for young dogs.
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Introduction
The hip is a spheroidal 
joint at which weight-
bearing forces are 
transmitted from the 
pelvis to the femur. Hip 
dysplasia is one of the 
most common causes of 

hind limb lameness in dogs, particularly 
among large breed dogs (Lust 1997). 
Treatment options are limited in the 
adult dog. Therefore, early treatment and 
reduction of prevalence are increasingly 
important aspects of management of 
this condition. The authors discuss the 
aetiology of this important condition and 
recent innovations in its early diagnosis 
and management.

What is hip dysplasia? 
Hip dysplasia (HD) is a developmental 
disorder. The primary problem is 
coxofemoral joint laxity or instability. 
Laxity is typically present early in the 
dog’s life and may or may not cause 
clinical signs of lameness at that stage. 
As a result of the abnormal contact 
forces associated with laxity there is 
cartilage disruption and the initiation of 
osteoarthritis. Therefore two groups of 
dogs are presented in the clinical situation: 

• young dogs with lameness associated 
with laxity and 

• older dogs with clinically relevant 
osteoarthritis. This is the condition 
which is classically thought of when 
the term “hip dysplasia” is used.

Of course, there is signifi cant overlap 
between these groups.

Why is the joint lax? 
The acetabulum does not encircle the 
femoral head beyond its equator. Cox-
ofemoral stability is therefore maintained 
by peri-articular soft tissue structures. 

Canine hips are always normal at birth 
(Mansson and Norberg 1961, Riser 
and Shirer 1966). Instability is assumed 
to relate to a primary defect of one or 
more of the stabilising tissues. Studies to 
investigate hip laxity have considered the 
ligament of the femoral head (various 
studies by Riser in the 1970s and 1980s), 
joint capsule (and hydrostatic pressure 
within the joint capsule), joint confor-
mation and surrounding musculature 
(Bardens and Hardwick 1968; Bardens 
1973; Riser 1975; Ihemelandu et al. 1983). 
Numerous aetiological theories exist to 
explain laxity, however, none of these has 
been defi nitively proven, and so far none 
are of clinical value in determining an 
early diagnosis or prognosis.

The heritability of HD is polygenic. Genes 
at multiple loci have been recognised to 
be associated with variation in expression 
of laxity (Todhunter et al. 2005; Marschall 
and Distl 2007).

How does laxity 
cause osteoarthritis?
Joint reaction forces in the hip are a 
function of the mass of the animal 
(acetabulum down onto the femoral head) 
and contraction of the active stabilisers 
of the hip, primarily the gluteal muscles 
(femoral head up into the acetabulum). In 
a subluxated hip there is reduced surface 
area for weight bearing, such that local 
stress (articular contact pressure) increases. 
Laxity also permits joint subluxation 
and reduction during ambulation, so 
in addition to the static reaction forces 
there is the eff ect of abnormal dynamic 
wear. Excessive cartilage wear (static 
and dynamic) initiates a cascade of 
degeneration. Initially increased water 
content and altered matrix composition 
result in greater stress on the collagenous 
framework, triggering increased 
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chondrocyte metabolism. Chondrocytes 
increase their synthesis and release of 
matrix components, but simultaneously 
they increase the release of inflammatory  
cytokines. There is a net loss of cartilage 
in a positive feedback cycle which also 
stimulates synovitis, capsular thickening, 
peri-articular osteophytosis and 
subchondral bone sclerosis.

The presence of a femoral head within the 
acetabulum appears to be important in the 
normal development of a deep acetabulum 
during growth (Riser 1975). Therefore 
the potential to attain joint congruity by 
the time of skeletal maturity is negatively 
affected by laxity. The presence of a 
shallow acetabulum in HD cases worsens 
the efficiency of force transmission within 
the joint and further increases abnormal 
joint reaction forces.

Whilst laxity is the primary underlying 
abnormality in HD, it is widely accepted 
that the severity of resulting osteoarthritis 
and clinical lameness are difficult to 
predict. In other words, some dogs with 
mild HD may show severe clinical signs 
and vice versa.

HD is multifactorial and the variation 
in the clinical signs of HD is influenced 
by factors other than the dog’s genetic 
susceptibility to laxity including:

• rapid growth rate/weight gain (Riser et 
al. 1964; Kealy et al. 1992). Restricted 
feeding was found to slow the rate of 
onset of HD (Smith et al. 2006). 

• diet – high dietary calcium/vitamin D 
can induce HD by delaying endochon-
dral ossification (Richardson 1992). 

• increased activity during the early 
months of life (specifically housing on 
slippery flooring and access to stairs as 
a young puppy, van Hagen et al. 2005; 
Krontveit et al. 2012). 

• variation in the individual’s genetic 
susceptibility to osteoarthritis (Valdes  
et al. 2008).

The adult dog with  
‘classic’ hip dysplasia
Presentation
Classic cases of HD are seen in skeletally 
mature medium to large breed dogs. The 
history may include a period of lameness 
prior to skeletal maturity which resolved 
around the time of maturity. Overt 
lameness may be recognised, and clients 
will often report avoidance of jumping, 
intolerance of long periods of activity 

(sometimes even sitting down during 
walks) and increased clinical signs after rest 
following exercise. Hip dysplasia is often 
bilateral, so overt unilateral lameness may 
not be apparent. Despite the chronicity 
of the disease, clients will sometimes 
report an acute onset, unilateral hind 
limb lameness, presumably associated 
with a ‘flare-up’ of the clinical signs (joint 
sepsis, Box 1, may also present in this 
way). Lameness in the adult dog with 
hip dysplasia is associated with secondary 
osteoarthritis.

Investigation
Examination findings of importance 
include overt lameness and/or a gait 
abnormality with short hind limb strides. 
Palpation typically reveals hind limb 
muscle atrophy, often particularly apparent 
over the gluteal muscles, which may be 
symmetrical. Manipulation of the hips 
will reveal reduced ranges of motion and 
resentment. Common differentials are 
given in Box 1. 

Imaging findings are well recognised and 
documented. Plain radiographs of the 
pelvis and hips (lateral and ventro-dorsal 
with hips extended, VDHE) are typically 
the first option and are diagnostic. Peri-
articular mineralisation and remodelling 
of the femoral head and acetabulum are to 
be expected (Figure 1a, b and c). VDHE 
positioning is primarily by convention, 
but this view does improve the detection 
of subtle osteophytosis on the femoral 
neck (Morgan line, Figure 2b and c).

The various hip scoring schemes (Box 
2) focus on recognition of features of 
the acetabula and femora in the VDHE 
radiograph. Features of interest may be 
categorised in two ways: those indicating 
poor coxofemoral alignment (i.e. assessing 
laxity) and those indicative of secondary 
osteoarthritis (peri-articular mineralisation 
and bony remodelling). One of the 
failings of these schemes is the emphasis 
on secondary joint changes. However, in 
the context of investigation and diagnosis 
of hip osteoarthritis in adult dogs these 
secondary features are sufficient.

Treatment
In fact, in the clinical situation the severity 
of radiographic change in dogs with 
known hip dysplasia is of little significance 
because the relationship between 
radiographic and clinical disease is poor 
and unpredictable (Hielm-Bjorkman et 
al. 2003). Options for management of the 
adult dog with hip dysplasia are limited 
to conservative management (see Box 3) 

The breeds which commonly present with 
hip dysplasia are also predisposed to 
other conditions. Radiographic evidence 
of hip dysplasia alone is not sufficient 
for a diagnosis, since this can often be 
an incidental finding, concurrent to other 
conditions. Efforts should be made during 
the examination (and further investigations 
performed as necessary) to exclude 
the following common causes of hind 
limb lameness which may all be found 
concurrent to hip dysplasia

Cranial cruciate ligament disease 
32% of cases presented to one centre for 
hip dysplasia or hip pain actually had lame-
ness primarily attributable to cranial cruciate 
ligament disease (Powers et al. 2005). An 
absence of radiographic stifle effusion is 
more sensitive than examination findings for 
excluding cranial cruciate ligament disease. 
Radiographic views of the stifle should be 
performed concurrent to views of the pelvis 
and hips if there is any clinical suspicion of 
stifle disease.

Lumbosacral disease 
Degenerative lumbosacral stenosis may 
cause an abnormal hind limb gait which is 
difficult to differentiate from hip dysplasia. 
Examination of the hips should always 
include hip abduction in addition to exten-
sion, since extension will elicit resentment 
in cases of HD and lumbosacral disease, 
while abduction is typically only resented in 
cases of true hip pain.

Legg Calvé Perthes/ spontaneous 
femoral capital physeal fracture/ 
femoral head osteochondrosis 
These conditions may result in hind limb 
lameness, hip pain on examination and the 
radiographic appearance of osteoarthritis in 
young dogs. Treatment options are typically 
limited to joint salvage.

Joint sepsis 
This is rarely seen in the hip in the absence 
of significant degenerative joint disease. 
Hip dysplasia may be the primary prob-
lem, initiating and promoting secondary 
osteoarthritis, however, the response to 
conservative management in cases with 
septic arthritis via haematogenous spread 
will be poor. Synoviocentesis of the hip is 
somewhat more challenging than for some 
of the more superficial joints, however, in 
cases with severe lameness of acute onset 
where there is moderate to severe radio-
graphic evidence of osteoarthritis, synovial 
fluid culture/sensitivity testing is indicated. 
In dogs presenting with severe discomfort 
and only mild radiographic changes sepsis 
should also be considered.

Box 1: Differential diagnosis  
for canine hip dysplasia
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