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Does bone density in small animals decrease
with age? A radiographic and CT study

Osteoporosis is a disorder of the skeleton characterised by bone loss and reduced bone
density, which leads to an increased risk of fractures of the hips, vertebrae and wrists. It is
a significant problem in older women, as the decreased levels of oestrogen which occur
after menopause are linked to bone loss and increased porosity of bone. Considerable
research has been conducted to determine if age-related bone loss occurs in domestic
animals and whether animal models are suitable candidates for research on the
development and progress of osteoporosis
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This research study was undertaken

by a number of veterinary students

who used radiographs and CT scans

of dogs and cats to examine if skeletal
changes occurring with age are
indicators of osteoporosis in these
species. As almost all female pets are
sterilised at an early age, their low levels
of oestrogen should influence bone
density in later life.

Most of the research work was done
online which meant that it was largely
unaffected by the pandemic lockdowns.

PART ONE OF STUDY

The first part of the study examined
digital radiographs of large breed (25-
50kg) and giant breed (over 50kg) dogs
to determine if anatomical variations

in the sacrum and lumbar vertebrae
contributed to lumbosacral pathologies.
In addition, dissections of greyhound
cadavers were conducted to examine

in detail the anatomy of this region. In all
cases (n=14), digital images were saved
and analysed using ImageJ software
which provided detailed data for study.
From this work, two biometric
parameters were devised for both L7
and the Sacrum: Area-Mean Ratio
(AMR) and Height-Length Ratio
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Figure 1.Range of measurements within selected breeds for Area-Mean Ratio (AMR)
and Height-Length Ratio (HLR) of Lumbar vertebra 7 and the sacrum. Reproduced

with permission from BEMS Reports'.

(HLR). The AMR is a measure of the
relative bone density, while the HLR
signifies the available surface area on
the bone for a given unit length. Both
parameters are inversely proportional
to the characteristic that they represent
- the lower the AMR, the higher

the bone density, and the lower the
HLR, the more rectangular the bone.
Although the dogs in the study varied
in terms of age, weight and sex, this
was normalised during data analysis to
make the parameters independent of
any demographics. We concluded that
significant differences in both anatomy
and bone density occurred between the
different groups of dogs (Cross breeds,
large breeds, giant breeds?, Figure 1).

PART TWO OF STUDY

These findings stimulated a more
specific study of CT images of the
canine and feline skeleton to measure
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and analyse specific features (cross-
sectional area of the femur; area of
compact bone and extent of lumbar
muscle mass). CT images of 14

dogs and six cats were obtained for
examination. RadiAnt DICOM Viewer
was used to read, measure and select
suitable CT images and Image)
software was used for further analysis.
The width, height, area and pixel
analysis (used to interpret bone density)
were calculated for the fourth lumbar
(L4) and fifth lumbar (L5) vertebrae,
femoral heads, and pelvis in all subjects
(Figure 2).

While there were no significant
differences in the parameters
measured, the stronger correlation
between the density of L4 and L5 and
the femoral head in cats compared

to dogs indicates that cats may be
more appropriate models for studying
generalised osteoporosis, while dogs
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may be more suitable for localised 30

disease.

Due to the small number of . Large breed

subjects examined, it was not 29.5 -

possible to reach any definite
conclusions on the extent of
bone loss due to age. However,
the work suggests that variables 15
such as sex, breed type and
gonadal hormone levels are
unlikely to influence bone 7.5
density? Consequently, this
work is continuing with a larger
population of animals and it will

. Small breed

IndUdel atn deximmatl(.)n t?’f specific Femur length Femur width Femur Femur marrow
aEel_rte ated changes in the diameter density ratio
SO tie ofn. ‘ dtob Figure 2. Width, height, area and pixel analysis (used to interpret bone density) were

erfactors need 1o be calculated for the fourth lumbar (L4) and fifth lumbar (L5) vertebrae, femoral heads,
considered in deciding on and pelvis within selected breeds.

suitable animal models for

human conditions, specifically
the very different reproductive
cycles occurring in domestic
animals. Dogs are classed as
monoestrus and do not have a
menstrual cycle; in addition, their
levels of circulating oestrogens
are significantly lower than in
women. Furthermore, the fact
that dogs and cats support their
body weight on four limbs leads
to different forces acting on the
longitudinal vertebral column so
biomechanical features of the
quadruped and biped skeleton
may play a part in the origin of this
condition.

This research required few
overheads as the images were
provided from UCD veterinary

hospital cases and free software = | i P ; ~ - = - ;

(ImageJ and RadiAnt) were used - A% WL - '-L ar a mMWI
for image analysis. The availability | | ~11 I - Ili"

of enthusiastic students was the = =Coge -

key driver of this work and their '
commitment and energy were -
greatly appreciated. - We've made some exciting
upgrades to our range to make

nutrition easier for your clinic and
your clients
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