Hamdy et al., Aging Sci 2013, 1:1
DOI: 10.4172/2329-8847.1000103

Journal of Aging Science

ISSN: 2329-8847

Research Article Open Access

Scanning both Hips and the Lumbar Vertebrae in Men Identifies More
Patients with Osteoporosis than Scanning One Hip and the Lumbar
Vertebrae

Ronald C Hamdy™, Miriam M Mottl?, Matthew Perdue’, Isaac Cline' and Yali Liu®

'James H. Quillen College of Medicine, East Tennessee State University, USA
2University of Rostock Medical School, Rostock, Germany
SETSU Department of Mathematics and Statistics, East Tennessee State University, USA

Abstract

Background: In the absence of fragility fractures, the diagnosis of osteoporosis is established by bone
densitometry: a T-score of -2.5 or lower in the femoral neck, total hip or lumbar vertebrae. One hip and the lumbar
vertebrae are routinely scanned, and there is no consensus which hip should be used. The purpose of this
retrospective study is to determine whether, in a male population, scanning both hips and the lumbar vertebrae
identifies more patients with osteoporosis than scanning only one hip and the lumbar vertebrae.

Methods: We retrieved data from 1,048 male Caucasian patients referred to our Center who were not on
treatment for osteoporosis, had no documented bone pathology and had interpretable scans of both hips and the
lumbar vertebrae.

Results: More men aged 80 years and older were diagnosed with osteoporosis when scans of both hips and
the lumbar vertebrae were considered, compared to the left hip and lumbar vertebrae (7%) or right hip and lumbar
vertebrae (6%). The differences in diagnostic categories were less pronounced in younger subjects: only 2% more
men younger than 60 years were diagnosed with osteoporosis when both hips and the lumbar vertebrae were
scanned compared to just one hip and the lumbar vertebrae.

Conclusions: We recommend that in Caucasian men, especially those aged 80 years and older, both hips be

scanned in addition to the lumbar vertebrae.
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Introduction

The diagnosis of osteoporosis, in the absence of fragility fractures,
is established by Dual X-ray Absorptiometry (DXA). The World Health
Organization (WHO) criteria are universally used: if the T-score at the
proximal femur (femoral neck or total hip region) or lumbar vertebrae
is -2.5 or lower, the diagnosis is osteoporosis.

There are, however, no guidelines as to which hip, or whether one
or both hips should be scanned in addition to the lumbar vertebrae.
Arguments for scanning both hips include the differences between the
left and right T-scores observed in some patients who may result in the
patient being classified differently if one or both hips are scanned [1-5],
and being able to follow up patients who fracture one hip or undergo
hip replacement. Arguments against scanning both hips include the
good correlation that exists between the BMD of both hips [6-11],
unnecessary exposure to radiation and the time taken to perform the
scan. On the other hand, exposure to radiation is now so small as to
be negligible, and the time factor is no longer an issue with modern
densitometers, many offer the ability of scanning both hips without
repositioning the patient.

In practice, which hip is scanned depends on the physical position
of the densitometer in the scanning room and the technologist’s
preference. In our Center we routinely scan both hips, in addition to the
lumbar vertebrae, and use the lowest T-score to make the diagnosis. We
do not average both hips. It has been our clinical impression that some
patients will be classified differently if the scan includes both hips rather
than one hip. We have previously reported these findings in women [1].

The purpose of this retrospective study is to determine, in a male

population, the diagnostic yield of scanning both hips, rather than just
one hip, in addition to the lumbar vertebrae. We restricted our study to
Caucasian males to increase the homogeneity of the group.

Materials and Methods

In this retrospective study, we examined the clinical records of
Caucasian male patients referred to our Center, who were not treated
for osteoporosis, had no documented bone pathology, and had the
upper four lumbar vertebrae and both hips scanned during the same
session using the Hologic Delphi (software versions 11.1 and 11.2)
densitometer. Left and right hips were scanned separately. No scan
was acquired in the automated bilateral scan mode. Only patients who
had interpretable DXA scans of both hips and the upper four lumbar
vertebrae were included in the study. The BMD and T-score values
of the upper four lumbar vertebrae, the femoral neck, and total hip
region of each hip were retrieved. The study had been approved by the
Institutional Review Board.

T-scores were calculated for the upper four lumbar vertebrae,
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femoral neck and total hip regions from the standard Hologic reference
data (manufacturer-specific spine database and National Health and
Nutrition Examination Survey [NHANES] III for the hip). We used
the WHO diagnostic classification [12], to classify patients into the
diagnostic categories: osteoporosis (T-score-2.5 or lower), osteopenia
(T-score lower than-1.0, and higher than-2.5), or normal (T-score-1.0
or higher). Precision measurement was calculated based on duplicate
scans in 30 patients with repositioning between the scans.

We calculated the number of patients in each diagnostic category
and compared the results when the lumbar vertebrae and either hip
were taken into account to those when the lumbar vertebrae and both
hips were considered. We then excluded patients who had osteoporosis
of the lumbar vertebrae because in these patients the T-scores of the hip
would not alter the final diagnosis. We looked at our population as a
whole and then at various age groups.

McNemar’s symmetry test for paired observations was used to
determine proportional differences in the diagnostic classification of
the various scan sites. Differences were considered significant for all
tests at P<0.05. We calculated the Pearson correlation coefficients of
the BMD of the total hip and femoral neck for the right and left hip.
Using the two-sample proportions test we examined the left and right
hip differences in BMD at each site and compared these differences
to the Least Significant Change (LSC) of our Center and the extent to
which they affect the diagnostic classification. We used the paired t-test
to determine whether there were any significant differences between
the BMD of the left and right hip.

Discussion

We examined the records of 1,823 male patients referred to our
Center and retrieved data from 1,048 who satisfied our inclusion
criteria. Their mean age was 66.5 years (SD 11.3). The site-specific LSC
calculated at the 95% confidence interval were: 0.015 for right total
hip, 0.038 for right femoral neck, 0.017 for left total hip, 0.039 for left

femoral neck, and 0.023 g/cm? for the lumbar vertebrae. All patients
were scanned by the same technologist.

Based on the WHO diagnostic classification, there were no
significant differences (p=0.404) when the lowest T-score of the lumbar
vertebrae and right or left hip (femoral neck or total hip regions) is
taken into account: 25% (left hip) and 26% (right hip) of the patients
were classified as having osteoporosis. However, the proportion of
patients in the various WHO diagnostic categories changed significantly
(P<0.0001), when both hips in addition to the lumbar vertebrae were
considered: compared to either one hip and lumbar vertebrae: more
patients (29%) were diagnosed with osteoporosis. The percentages of
patients in each diagnostic category in various age groups are shown
in figure 1. Whereas in those aged 80 years and older there were
differences of 6 to 7% between those diagnosed with osteoporosis when
both hips and lumbar vertebrae were scanned versus the right or left
hip, (in addition to lumbar vertebrae) respectively; in those under the
age of 60 years, the differences were 2%.

In our series of 1048 patients, 130 had evidence of osteoporosis in
the lumbar vertebrae. We excluded these from the subsequent analysis
as in these patients the results of the hip scans would not alter the
diagnostic category. Of the remaining 918 patients whose T-scores
of the lumbar vertebrae were in the osteopenic or normal range, 176
patients (19%) had a T-score of -2.5 or lower in either the left or right
femoral neck or total hip; 105 (11%) had a T-score of -2.5 or lower on
both sides (femoral neck or total hip); 40 (4%) had a T-score in the
osteoporotic range (<-2.5 or lower) in the right (but not left hip) and 31
(3%) had a T-score in the osteoporotic range in the left, but not right
hip.

As expected, there were strong positive correlations between the
BMD of the left and right femoral neck (r= 0.924) and left and right
total hip (r=0.918).

Results

Results of this study show that although there is a good correlation
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Figure 1: Percentage of patients in each diagnostic category in various age groups, using different combinations of sites.
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between the BMD of the right and left femoral neck and total hip,
the differences in T-scores are of sufficient magnitude to change the
patient’s diagnostic classification. In the population aged 80 years and
older more patients are diagnosed with osteoporosis if, in addition
to the lumbar vertebrae, both hips are considered (44% of the study
population) rather than only one hip: 37% (left hip) and 38% (right
hip). These results are in agreement with previously published work on
women [1].

As there is no significant difference in the number of patients
diagnosed with osteoporosis if either hip is taken into account, it is
probable that each hip identifies different patients with osteoporosis,
suggesting that although there is a very good correlation between the
BMD of the femoral neck of both sides (r=0.924) and between the BMD
of the total hip of both sides (r=0.918), the differences in BMD between
the two sides are of sufficient magnitude to change the T-scores and
hence diagnostic classification. Including the lumbar vertebrae does
not attenuate the overall differences in diagnostic classification when
both hips are considered versus either the left or right hip. Therefore,
scanning both hips, in addition to the lumbar vertebrae will classify
more patients with osteoporosis than scanning one hip in addition
to the lumbar vertebrae. Although this is intuitive: the more sites are
scanned the more likely is one site to be -2.5 or lower, results of our
study provide evidence to this effect. This also suggests that when both
hips are scanned, the lowest T-score rather than the mean T-score
should be taken into consideration for diagnostic purposes.

Given the relatively short time needed to scan each hip, this
additional scan should not impact on the overall time needed to scan
patients; in fact many modern densitometers routinely scan both hips.
These results are in agreement with other published work showing that
significantly more women will be diagnosed with osteoporosis if both
hips, in addition to the lumbar vertebrae, are considered compared to
just one hip and the lumbar vertebrae [1].

The availability of the Vertebral Fracture Assessment (VFA) tool may
lower the returns of scanning both hips, as the diagnosis of osteoporosis
can be established in the presence of fragility vertebral compression
fractures. On the other hand, VFA requires an additional component to
the densitometer, and often the patient has to be repositioned. In most
instances it is quicker to scan the contra lateral hip than to perform the
VFA.

Similarly, the availability of the Fracture Risk Assessment Tool
(FRAX) [12] may lower the returns of scanning both hips: if the 10-
year probability of sustaining a fracture exceeds the recommended
threshold for treatment, it may not be necessary to scan both hips.
Although the FRAX' tool is incorporated in some densitometers and is
easily accessible, free of charge, on the internet; it entails gathering data
and is more time consuming than scanning the other hip.

A relative weakness of our study is the relatively small number of
patients in each age category: 139 (aged 80 years and older), 279 (aged
70-79 years), 358 (aged 60-69 years) and 272 (under age 60 years).
Notwithstanding, our recommendation is that in men, especially
older men, both hips be scanned in addition to the lumbar vertebrae
to maximize the number of patients diagnosed with osteoporosis.

Scanning both hips also offers the advantage of being able to monitor
the bone mass even after the patient sustains a hip fracture.

Conclusion

Our study shows that in Caucasian males, especially older ones,
although there is a good correlation between the BMD and T-scores
of the right and left hip, scanning both hips in addition to the lumbar
vertebrae identifies more patients with osteoporosis than scanning just
one hip and the lumbar vertebrae. We recommend that both hips be
routinely scanned especially in older Caucasian men.
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