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141 — VITAMIN D INSUFFICIENCY IS ASSOCIATED WITH LOWER HIP BONE
DENSITY IN AFRICAN AMERICAN MEN

N. Akhter, MD, Fellow, University of Illinois at Chicago, IL; B. Sinnott, University of Illinois at
Chicago, IL; D. Rao, Henry Ford Hospital, MI; S. Kukreja, Jesse Brown VA Medical Center,
Chicago, IL; E. Barengolts University of Illinois at Chicago, IL

Prevalence and effects of Vitamin D insufficiency are well studied in women but not in
African American males. In this study, we report data for 70 male veterans enrolled in an
osteoporosis study. We examined prevalence of Vitamin D insufficiency and its correlation
with age, serum calcium, body mass index (BMI), and bone mineral density (BMD). Serum 25-
hydroxyvitamin D levels (25-OHD) were measured by chemiluminecence assay (DiaSorin
Inc., Stillwater, MN, normal range 15-80 ng/ml). BMD was measured by Lunar Prodigy
Densitometer. Serum 25 OHD levels were within the normal range in 39% (Group 1) and
below the normal range in 61 % of the subjects (Group 2). The data are presented in the
table 1.

There was no difference between groups for age, BMI, calcium, and femoral neck and spine
BMD; however, total hip BMD was significantly greater in subjects with normal serum 25
OHD levels (p=0.04). In regression analysis, 25-OHD level correlated with serum calcium in
Group 2 (r = 0.39, P = 0.01) and inversely correlated with BMI in Group 1 (r = -0.627, p =
0.0005).

Our study suggests that in African American men, vitamin D insufficiency may contribute
towards lower total hip BMD. In addition, in our population of male subjects, vitamin D levels
are related to body mass and serum calcium levels, similar to the data reported for women.
Further studies are needed to elucidate risks and consequences of vitamin D insufficiency in
African American men.

142 — EVALUATION OF BONE MINERAL CONTENT IN THE BMIL QA/QC
PHANTOM ON THE NORLAND SYSTEM

TV Sanchez, BS, Norland—A CooperSurgical Company; JM Wang, Norland—A
ooperSurgical Company; G Ekker, Norland—A CooperSurgical Company; KM Dudzek,
Norland—A CooperSurgical Company

The current study evaluated DXA-based measurement of bone mineral content on the BMIL
QA/QC Phantom using AP Spine, Research and Small Subject Software to determine
instrument response.

The commercially available BMIL QA/QC Phantom was evaluated on the Norland XR-46
using AP Spine Software at 1.5 x 1.5 mm and scan speeds of 65mm/s or 130mm/s and both
Research and Small Subject Software at 1.0 x 1.0 mm with a scan speed of 15mm/s. The
Phantom was scanned 25 times on each setting and operator set regions of interest analyzed
L1, L2, L3 and L4 on each scan. Regression analysis evaluated instrument performance.

When analyzed the studies done using AP Spine at 130 mm/s resulted in BMC for L1, L2, L3
and L4 of 4.556 g/cm, 15.325 g/cm, 28.877 g/cm and 46.323 g/cm, respectively. Regression
analysis between AP Spine mode at 130 mm/s and AP Spine mode at 65 mm/s (y = 0.9998x -
0.0732, r = 0.99989), Research mode (y = 0.9927x - 0.1213, r = 1.0000) or Small Subject
mode (y = 0.9744x + 0.3929, r = 0.99985) indicated strong relationships.

In summary, this study demonstrates that the Norland scanning system is able to assess the
four segments of the BMIL QA/QC Phantom and that the operating software modes produce
similar results. Phantoms, like the BMIL QA/QC Phantom, can prove to be powerful tools for
evaluating the performance of a DXA system.

143 — THE USE OF POROUS MEDIUMS CONNECTIVITY CONCEPT FOR
TRABECULAR BONE QUALITY EVALUATION

ACA Souza, MD, PhD, Institute of Geriatrics, Pontificial Catholic Univ; D Barbieri, Institute
of Geriatrics, Pontificial Catholic University RS; R Schneider, Institute of Geriatrics, Pontificial
Catholic University RS; Waldir L. Roque, Instituto de Matemática UFRGS; F Rodrigues

Introduction: The mechanical competence of bone is a function bone mass and architecture
but BMD alone is not able to reflect bone quality. The modeling of porous mediums, is an
important method for the comprehension of the physical and geometrical properties of
trabecular bone. Objectives: Develop a technique to identify the connectivity of the
trabecular three-dimensional porous space by using the study of dissectors. Methods: The
connectivity between porous of neighbor slices is identified in the orthogonal direction. The
three-dimensional porous space connectivity is calculated by using the Euler-Poincaré
volumetric characteristics technique. Seven cadaver collected vertebrae were scanned by
Hologic 4500A DXA and by a Siemens Somatom Plus CT by using a resolution of 512 x 512
pixels, slices of 2.0 mm thickness, setting of 120 kV and 110 mA. The images were segmented
by using image processor software and the Euler-Poincaré derived index was calculated for
every vertebra.

Vertebrae 1 and 2 showed low density (T-score<2,5) and the Euler-Poincaré derived index
confirmed low connectivity, revealing architectural deterioration. Vertebrae 3 and 4 had an
osteopenic BMD values, but good trabecular connectivity. Vertebrae 5, 6 and 7 had T-score> -
1 and good Euler-Poincaré derived index. Despite vertebra 5 had lower BMD than 6 and 7, its
trabecular connectivity index was better than 6 and 7.

These results can demonstrate that study of trabecular porous connectivity provides
important information for clinical decision related to bone structural quality.

144 — THE IMPACT OF UTILIZING 3 OR 4 VERTEBRAS ON THE
COEFFICIENT OF VARIATION FOR LONG TERM PRECISION CALCULATION.
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Routine phantom scans are performed for calculating long time precision in DXA technology.
L1-L4 region of interest (ROI) has been adopted , although some machines are still using L2-
L4 ROI .

Our aim was to verify the possible differences between long term coefficient of
variation(CV) for BMD, BMC and Area when calculated by L1-L4 and L2-L4 ROIs.

93 GE LUNAR (DPX-IQ + DPX NT) and 105 (GE Lunar PRODIGY + Hologic DISCOVERY-
A) phantom measurements were consecutively performed. SAS 9.1 software (Statistical
Analysis System, Cary, NC) was used for statistical analysis. Reprodutibility, Concordancy and
Student t test were estimated.

CV was calculated using Shewhart rule. DPX-IQ: L2-L4 ROI showed lower values for all
variables, but BMD [(BMC=0.762); (area=0.603) (BMD= 0.018)], when compared to L1-L4
[(BMC= 0.890); (area = 0.747); (BMD= 0.018)]. DPX NT: L2-L4 ROI showed lower values for
all variables , but BMD [(BMC=0.786); (area=0.613) (BMD= 0.018)], when compared to L1-L4
[(BMC= 0.921); (area = 0.758); (BMD= 0.019)]. CV for L1-L4 BMD was slightly lower than
L2-L4.

PRODIGY: L2-L4 ROI showed lower values for all variables, but BMD [(BMC=0.671);
(area=0.576); (BMD= 0.017)], when compared to L1-L4 [(BMC= 0.840); (area = 0.736);
(BMD= 0.017)]. DISCOVERY A: L2-L4 ROI showed lower values for all variables, but BMD
[(BMC=0,624); (area=0.605); (BMD= 0.015)], when compared to L1-L4 [(BMC= 0.786); (area
= 0.769); (BMD= 0.015)]

DPX-IQ, PRODIGY, and DISCOVERY A equipments, presented no significant differences on
CV for BMD values .When DPX-NT results were analyzed, L1-L4 ROI showed the lower CV
for BMD.

Table 1: 

Characteristics       Group 1 

25OHD 15ng/ml 

     Group 2 

25OHD<15ng/ml 

P value 

Number of participants 

Age, years 

BMI, kg/m
2

Calcium, mg/dl 

25-OHD, ng/ml 

Hip BMD, g/cm
2

Fem. neck BMD, g/cm
2

Spine BMD, g/cm
2

27

62.9 ± 12.7 

29.9 ± 5.3 

8.81 ± 0.74 

21.5 ± 6.48 

1.12 ± 0.17 

1.06  ± 0.19 

1.27  ± 0.15 

43

61.7 ± 12.2 

27.9 ± 4.81 

 9.1  ± 0.63 

10.0 ± 2.77 

1.05 ± 0.11 

1.01 ± 0.12 

1.21 ±  0.15 

0.69

0.12

0.09

<0.0001

0.04

0.15

0.13
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