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Volume of the ligamentum capitis femoris in osteoarthritic hip joints
of adult dogs
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INTRODUCTION
Osteoarthritis is an important orthopae-

dic disease in dogs and human beings.
The affected joint exhibits destruction of
its articular cartilage, changes in the
subchondral bone architecture, capsulitis
and synovitis11,20. The disease occurs most
frequently in the large, weight bearing
joints of medium-sized to large dogs, but
may affect any synovial joint. The best
example of canine osteoarthritis is that
occurring secondary to hip dysplasia2.

Joint laxity at a young age, trauma,
heritability and genetic factors may
modify the onset and progression of
osteoarthritis and subsequent enzymatic
degradation of the hyaline articular
cartilage and synovium as the dog
matures. Non-genetic factors, including
body size, growth rate, nutrition, dietary
anion gap, in-utero endocrine influences
and muscle mass are also involved13,22.
Despite these factors, the actual cause of
canine hip dysplasia and osteoarthritis
still remains unknown13. Body mass and
joint laxity have been reported as signifi-

cant risk factors in 4 large-breed dogs, the
risk of having osteoarthritis being 5 times
greater in German shepherd dogs than
in the other 3 breeds combined24. The
probability of having osteoarthritis also
increases with age. Mayhew et al.18 con-
firmed a contemporaneous association
between a radiographic caudolateral
curvilinear osteophyte on the femoral
neck and osteoarthritis. Gustafson10

described the relationship between
trauma and the pathogenesis of osteo-
arthritis. Mechanical damage to the
chondrocytes and synoviocytes causes
these cells to release enzymes and cyto-
kines that contribute to the progressive
degeneration of the hyaline articular
cartilage, as well as the synovial mem-
brane9,20.

Clinical manifestations of canine hip
dysplasia may either be asymptomatic,
or acute in onset in young puppies.
Chronically affected adult dogs may
show a wobbly gait, hind-limb lameness,
and atrophy of the thigh muscles and
prominence of the femoral trochanters. In
severe cases there may be alteration in the
conformation of the pelvic limbs and
reluctance to bear weight, and with
progressive disability, the dogs may
eventually become recumbent3.

The earliest recognisable change in the
affected hip joints is joint laxity. This may

be palpated (Ortolani sign, Barden’s lift
method) or visualised radiographically2.
Subsequent radiological changes are
those of degenerative joint disease. The
order of subsequent changes commences
with perichondral osteophyte formation,
remodelling of the femoral head and
neck, remodelling of the acetabulum and
eventually sclerosis of the subchondral
bone of the femoral head and acetabu-
lum2. Qualitative methods for assessing
the severity of hip dysplasia include the
subjective hip scores as established by the
Orthopedic Foundation for Animals.
Quantitative measures of passive hip
joint laxity such as the Norberg angle
and distractive index derived from newer
stress-radiographic diagnostic methods
are also often used4,22,23. More recent diag-
nostic techniques include a dorsolateral
subluxation test using radiography7,8,16,17,
dynamic ultra-sonography1, computed
tomography8 and morphometric assess-
ment of the canine hip joint using the
dorsal acetabular rim view and the
centre-edge angle19. A semiquantitative
radiographic method of postoperative
evaluation of traumatic hip dislocation
was described in dogs6. Rasmussen et al.21

used radiographic scoring criteria to
evaluate the triple pelvic osteotomy
procedure in canine patients with hip
dysplasia. There is paucity of information
on the use of similar criteria in adult dogs
suffering from osteoarthritis of the hip
joint.

The integrity and volume of the liga-
mentum capitis femoris has been reported
in a colony of Labrador retriever dogs
specifically kept for their predisposition
to canine hip dysplasia14,15. However,
there are no reports on the volume of the
ligamentum capitis femoris in normal and
osteoarthritic hip joints of adult dogs. The
present study was designed to determine
the relationship between the volume of
the ligamentum capitis femoris and the ra-
diographic features of normal and osteo-
arthritic hip joints in adult dogs in Kenya.

MATERIALS AND METHODS
Thirty-two adult German shepherd

dogs that were either normal (8) or with
hind-limb lameness (24) were used. Nine-
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ABSTRACT
Ventrodorsal pelvic radiographs were made of 32 adult dogs under general anaesthesia.
The hip joints were evaluated according to the severity of osteoarthritic changes graded as
0, 1, 2 or 3. The dogs were euthanased, the hip joints opened and the ligamentum capitis
femoris dissected out in toto. The volume of each ligament was determined using a water
displacement technique and the mean volume compared to the four radiographic grades of
osteoarthritis. There was an inverse correlation (r = –0.75) between the mean volume of the
ligamentum capitis femoris and the increasing severity of osteoarthritis as assessed by
radiography. The results confirmed the crucial role of radiography in the clinical evaluation
of hip dysplasia and osteoarthritis in the adult dog. Assessment of the volume of the
ligamentum capitis femoris revealed that it is an important tool for research in canine hip
dysplasia and osteoarthritis.
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teen were females and 13 males. The
mean body mass was 27.1 kg while the
mean age was 9.3 years. General anaes-
thesia was induced using intravenous
injection of pentobarbitone sodium
(60 mg/m , 25 mg per kg Sagatal®, Rhône
Meriux, Essex) and standard hip ex-
tended ventrodorsal radiography was
performed. The severity of osteoarthritic
changes within each hip joint was radio-
graphically evaluated and assigned to
grades 0, 1, 2 or 3, according to published
criteria21 (Appendix 1).

The dogs were euthanased using an
intravenous injection of pentobarbitone
sodium (200 mg/m , Euthatal® Rhône
Meriux, Dublin). The animals that were
clinically normal or with grade 1
osteoarthritis included in this part of the
study had already been submitted for
euthanasia for other medical reasons. The
animals with severe osteoarthritis were
euthanased due to poor prognosis and
advanced age, making them no longer
useful as guard dogs. The hip joints were
dissected by cutting the muscles from
around the pelvis and the femur. A band
saw was used to cut the pubis, ilium and
ischium to isolate the hip joint, while the
femur was disarticulated at the stifle joint.
The integrity of the ligamentum capitis
femoris was determined by visual inspec-
tion. The ligament was dissected at its
attachment to the acetabulum and at the
fovea capitis of the femoral head. The
volume of the ligament in millilitres was
determined by measuring the volume of
water displaced in a measuring cylinder
as previously described5. The mean
volume of each ligamentum capitis femoris
was compared to each grade of osteoarth-
ritis using analysis of variance. A correla-
tion coefficient was used to determine the
relationship between the mean volume
of each ligamentum capitis femoris and the
radiographic grade of osteoarthritis of its
corresponding hip joint.

RESULTS
An intact ligamentum capitis femoris was

present in 46 (71.9 %) and absent in 18
(28.1 %) of the hip joints examined in
this study. Table 1 presents data on the
volume of the ligamentum capitis femoris
for each radiographic grade. The mean
volume of the ligament in hip joints
in radiographic grade 0 was higher
(0.821 m ) than that of grade 1 (0.654 m ).
Although 4 of 7 hip joints in radiographic
grade 2 lacked ligaments, the mean vol-
ume of the ligamentum capitis femoris of
hip joints in this group was 0.314 m . The
13 hip joints in radiographic grade 3
lacked ligaments and the joints had mod-
erate to severe osteoarthritis. The mean
volume of the ligamentum capitis femoris

differed highly significantly (F = 21.6, P <
0.0001) between groups. However, there
was no significant difference between the
mean volume of the ligamentum capitis
femoris in those hip joints that were nor-
mal and those with only mild osteo-
arthritis.

The relationship between the mean vol-
ume of the ligamentum capitis femoris and
the four radiographic grades is illustrated
in Fig. 1. There is an inverse correlation
(r = –0.75) between the mean volume of
the ligaments and the severity of osteo-
arthritis graded radiographically.

DISCUSSION
Canine hip dysplasia has been reported

to be the most important cause of
osteoarthritis in the hip joint of dogs in
Europe and America22. This paper repre-
sents the 1st study of radiographic and
pathological features of osteoarthritis of
hip joints in adult dogs in Kenya.

Joint laxity has been reported to be an
important etiological factor in the patho-
genesis of canine hip dysplasia12. Al-
though previous reports have provided
data on ligamentum capitis femoris, young
puppies were used that were specifically
kept for their predisposition towards
canine hip dysplasia.14,15 Ours is the 1st
report describing the size of the ligamen-
tum capitis femoris in normal and in
osteoarthritic hip joints in adult German
shepherd dogs.

The mean volume of the ligamentum

capitis femoris in normal hip joints (radio-
graphic grade 0) was similar to that of hip
joints with mild osteoarthritis in a previ-
ous study using young Labrador retriever
dogs specifically kept for their genetic
predisposition to canine hip dysplasia14,15.
Although Lust et al.14 reported an increase
in the mean volume of ligamentum capitis
femoris in hip joints of young puppies
with moderate to severe osteoarthritis,
the results of our study demonstrated a
decrease in the mean volume of the liga-
ment in the hip joints of adult dogs with
moderate and severe osteoarthritis. The
ligament was small to absent and rup-
tured in the most severely affected hip
joints. This relationship between the
mean volume of ligamentum capitis femoris
and the severity of radiographic features
of osteoarthritis in the hip joints of adult
dogs has not been reported previously in
the veterinary literature.

This study provides additional informa-
tion on how this important soft tissue
structure is affected in hip joints with
chronic osteoarthritis. It demonstrates the
important role of assessing the volume of
the ligament in research of canine hip
dysplasia and osteoarthritis in adult dogs.
Further, the results confirmed that
ventrodorsal pelvic radiography is a
valuable diagnostic tool for confirmation
of the clinical signs of canine hip dysplasia
and osteoarthritis. These data could be
used for further epidemiological studies
to determine the prevalence of the condi-
tion dogs and to evaluate the impact of
current measures for evaluating canine
hip dysplasia.
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Table 1: Volume of the ligamentum capitis
femoris (m ) based on radiographic grades
for osteoarthritis of the hip joints in 32 adult
German shepherd dogs.

Radiographic grade Volume in m
mean ± SD (n), range

0 0.821 ± 0.3462 (33)
0.4–1.5

1 0.654 ± 0.2544 (11)
0.4–1.0

2 0.314 ± 0.5551 (7)
0.2–1.5

3 (13)
0

Fig. 1: Relationship between the mean volume (m ) of ligamentum capitis femoris and radio-
graphic grades of osteoarthritis of the hip joints in 32 adult German shepherd dogs.
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Appendix 1: Radiographic grading system for assessing the degree of coxofemoral osteoarthritis and canine hip dysplasia12.

Radiographic grade Radiographic features

Grade 0 C-shaped acetabulum, dorsal rim rounded with a distinct femoral neck.

Grade 1 Shallow acetabulum or marked dorsal rim attenuation, moderately osteophytic acetabular margin, rounded femoral
head, minimal osteophytes on the femoral neck.

Grade 2 Shallow acetabulum, or marked dorsal rim attenuation, moderately osteophytic acetabular margin, flattened
femoral head, shortened femoral neck with osteophytes.

Grade 3 Flat acetabulum, severely osteophytic acetabular margin, marked flattened or irregular femoral head, severely
shortened femoral neck with osteophytes.


