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Effect of spinal osteophytosis on
bone mineral density
measurements in vertebral
osteoporosis

T Masud, S Langley, P Wiltshire, D V Doyle,
T D Spector

Bone mineral density measurements are used in-
creasingly to assess the future risk of fracture and to
monitor the response to treatment. The lumbar region,
which is usually used for these measurements (L.1-L4),
is the most reproducible. It is also commonly affected
by degenerative spinal disease, including osteophy-
tosis, the prevalence of which increases dramatically
with age.! Other small studies on whether lumbar
bone mineral density measurements are affected by
osteophytes have been contradictory.?* We have inves-
tigated to what extent varying degrees of spinal osteo-
phytosis can affect bone mineral density measurements
in the common clinical setting of women presenting
with vertebral fractures.

Subjects, methods, and results

Ninety three postmenopausal women (aged 46-93)
who presented to the osteoporosis clinic with at least
one vertebral fracture were studied. We defined verte-
bral fracture as a 20% or greater reduction in vertebral
height in lateral spine radiographs. Dual x ray absorp-
tiometry (quantitative digital radiography 1000/whole
body; QDR 1000/W) was used to measure lumbar
spine bone density (L1-L4) and femoral neck bone
density. The lateral spine radiographs were graded
independently for the severity of osteophytosis by the
method of Orwoll et al (OAO0=none, OAl=mild,
OA2=moderate, OA3=severe).” The presence or
absence of vascular calcification in the aorta was also
noted. The groups were compared by analysis of
covariance (SAS software).

The mean lumbar spine bone density measurements
adjusted for age and weight in all three groups with
osteophytosis (OA1-OA3) were significantly higher
than in the group with no osteophytosis (OAO;
p <0-001) (table). The most severe osteophytosis group
(OA3) had an adjusted mean lumbar spine bone
density 32-1% higher (95% confidence interval 23-5 to
40-7), and densities in the OA1 and OA2 groups were
increased by smaller amounts—21-1% (13-0 to 29-2)
and 20-2% (12:7 to 27-7) respectively. Overall the
presence of even mild osteophytosis produced on
average a 24-0% (17-7 to 30-3) increase in lumbar spine
bone density.

The adjusted mean femoral neck bone density
was higher in the osteophytosis groups (OA1-OA3)
compared with the no osteophytosis group (OAO).
However, the increases, ranging from a non-

significant 1-8% (95% confidence interval —3:6 to
7-2) in the OAl group to 11:1% (5:3 to 16'9) in
the OA3 group, were smaller than those seen in the
lumbar spine. When the osteophyte groups were
combined (OA1+0A2+0A3) the resulting adjusted
mean femoral neck bone density was 8-:2% higher (41
to 12:3) than in the no osteophytosis (OAO) group
(p=0-021).

The relative contribution of osteophytes to the
variance in lumbar spine bone density was assessed by
multiple regression. Osteophytes had the greatest
effect on bone density, explaining 27% of the variance
(r*), whereas adding age and weight to the model
explained only a further 13%, producing a total r* of
0-40.

Forty subjects (43%) had evidence of vascular
calcification. The mean lumbar spine bone density
measurements adjusted for age and osteophytosis
grade for the vascular calcification and no calcification
groups were 0-772 g/cm?® and 0-812 g/cm? respectively.
There was no significant difference in adjusted mean
lumbar spine bone density between the two groups
(p=0-24). '

Comment

These data show that in postmenopausal women
with fractures even mild osteophytosis can lead to
falsely increased lumbar spine bone mineral density
measurements. As osteophytosis is common in older
women the presence of osteophytes is likely to cause
problems in interpreting lumbar spine bone density
results. Although cross sectional, our data also suggest
caution in interpreting changes in lumbar spine bone
density in prospective studies or trials unless changes
in osteophytes are also noted.

Our results suggest that spinal osteophytosis does
not affect femoral neck bone density to the same extent
as lumbar spine bone density. Although in elderly
people neck scans are often considered more difficult
owing to poor positioning and poor patient mobility,
these data imply that in the presence of spinal osteo-
phytosis the femoral neck is a more reliable site for
estimating bone mineral density. Our finding of a small
(8:2%) increase in femoral neck bone density in women
with spinal osteophytosis is consistent with the hypo-
thesis of an inverse relation between osteoarthritis and
osteoporosis.*

In conclusion our study shows that in postmeno-
pausal women with fractures the common finding of
mild spinal osteophytosis can lead to misleadingly high
lumbar spine bone density readings and may mask the
degree of underlying spinal osteoporosis. Our data
suggest that, in older patients with vertebral fracture,
unless the spine looks clear of osteophytes radiologic-
ally the femoral neck should be used to assess bone
mineral density.
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Description of lumbar spine bone density and femoral neck bone density in subjects with vertebral fracture by osteophyte status

% Difference
in lumbar spine

% Difference
in femoral neck

Mean lumbar Adjusted mean bone density*  Mean femoral spine  Adjusted mean bone density*
spine bone density lumbar spine bone from OAO bone density femoral neck bone from OAQ
Mean age Mean weight (g/cm?) density* {95% confidence (g/cm?) density* (95% confidence

Osteophyte status (years) (SE) (kg) (SE) (SE) (g/cm?*) (SE) interval) (SE) (g/em?) (SE) interval)
OA0 (n=34) 66-6 (1-6) 58-2(2-1) 0-638 (0-020) 0-634 (0-025) 0-559(0-018) 0-560 (0-017)
OAl (n=18) 64-7 (2-5) 60-1(2-8) 0-819 (0-040) 0-804(0-033) 21-1(13-0t029-2) 0-589 (0-028) 0-570 (0-022) 1-8(-3-6t07-2)
OA2 (n=25) 696 (1-9) 61:6(2:1) 0-780 (0-027) 0-794 (0-029)  20-2(12:7t027-7) 0-617 (0-023) 0:620 (0-019) 97(47t014'7)
OA3 (n=16) 70-3(2:1) 63-4 (3-8) 0-934 (0-057) 0-934(0-036)  32-1(23-5t040-7) 0617 (0-035) 0:630 (0-024) 11'1(5:3t016-9)
Combined group

(OA1+0A2+0A3) (n=59) 68:2(1-3) 61:6(1-6) 0-833 (0-024) 0-834(0-020) 24-0(17-7t030-3) 0-608 (0-016) 0-610 (0-012) 82(41t012-3)
*Adjusted for age and weight.
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