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Relationship between the morphologic features of alveolar trabecular

bone and systemic osteoporosis
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ABSTRACT

Purpose : The purpose of this study was to investigate the preliminary use of morphologic operation (MO) in
analyzing trabecular pattern of alveolar bone for the predicting systemic osteoporosis.

Materials and Methods : Study subjects consisted of 35 females (average age 48.5 years) and 25 males (average
age 25.8 years). Bone mineral density BMD (grams/cm?) of lumbar spine and proximal femur of these subjects
were measured by a dual energy X-ray absorptiometry (DEXA). Regions of interest (ROIs) were selected from the
digitized periapical radiographs of subjects’ posterior jaw. A custom computer program processed morphology
operations of ROIs. We compared mean values of 11 MO variables according to the osteoporotic group divided by
the T-scores of DEXA. We also studied correlation between radiographic density and these MO variables.

Results : The mean radiographic densities insignificantly correlated with MO variables. There were statistically
significant differences among the values of 9 MO variables according to the osteoporotic group.

Conclusion : Morphologic operation can be effective in analyzing trabecular pattern of alveolar bone for the
predicting osteoporosis. (Korean J Oral Maxillofac Radiol 2005; 35 : 141-6)
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Fig. 1. Region of Interest in the periapical view.
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Fig. 2. An example of morpho-
logic opeartion of ROI. A: original
image, B: blurred image, C: subt-
racted image (A-B), D: Binary image
E: Skeletonized image.
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Table 1. Examples of morphologic variables used in this study

Variable Abv.
n Perimeter pixels of bone/sq cm ROI Pm/Ar.RI
n Perimeter pixels of bone/sq cm bone in ROI PmB/Ar.RI
n pixels in bone in ROI/n pixels in ROI Ar.B/Ar.RI
mm tot strut len/sq cm ROI TSL/Ar.RI
mm tot strut len/sq cm bone TSL/ArB
tot no struts/cm sq ROL TSN/Ar.RI
tot no struts/cm sq Bone TSN/Ar.B
n Nodes/mm tot Skeletal strut len N.Nd/TSL
Node:Terminus ratio N.Nd/N.Tm
tot numer Node-Terminus struts/tot number struts  N.NdTm/TSN
tot number Node-Node struts/tot number struts N.NdANJ/TSN

N: number, sq: square, tot: total, len: length, ROI: Region of Interest

Table 2. Pearson correlation coefficients between radiographic
density and 11 MO variables

MO variable Correlation cofficients
Pm/Ar.RI -0.109
PmB/Ar.RI —0.215%
Ar.B/Ar.RI 0.224*
TSL/Ar.RI 0.000
TSL/Ar.B -0.114
TSN/Ar.RI —0.140
TSN/Ar.B —0.201%*
N.Nd/TSL —0.182%*
N.Nd/N.Tm 0.162
N.NdTm/TSN —0.167
N.NdNJ/TSN —-0.102

*Correlation is significant at the 0.05 level (2-tailed)
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number Perimeter pixels of bone/square cm bone in ROI,
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Table 3. ANOVA analysis of radiographic density and MO
values difference according to the osteoporotic group

Variable Group Mean S.D P

Normal® 16.39° 334 <.0001
radiodensity Penia® 14.69° 3.90

Porosis® 11.90%t 431

Normal® 10490.0° 993.5  <.0001
Pnv/Ar.RI Penia® 10223.2¢ 1293.0

Porosis® 11419.2*%  1307.3

Normal® 23284.8° 23335 <.0001
PmB/Ar.RI Penia® 23111.6° 2947.1

Porosis®© 26451.7%°  4000.8

Normal® 45 0.02 .105
Ar.B/Ar.RI Penia® 44 0.03

Porosis® 43

Normal® 179.53 21.39 009
TSL/Ar.RI Penia® 171.21¢ 30.67

Porosis®© 189.55° 25.10

Normal® 396.46° 40.15  <.0001
TSL/Ar.B Penia® 384.27° 60.70

Porosis'® 436.17°° 5446

Normal® 682.33° 136.84 <.0001
TSN/Ar.RI Penia® 663.66° 153.03

Porosis'® 806.74*°  184.88

Normal® 1511.0¢ 333.6  <.0001
TSN/Ar.B Penia® 1497.6° 345.1

Porosis© 1871.8°° 4813

Normal® 1.76° 38 <.0001
N.Nd/TSL Penia® 1.67 35

Porosis© 2.00%0 41

Normal® 1.10° 24 0.24
N.Nd/N.Tm Penia® .98 30

Porosis® .93% 20

Normal®@ 40 0.09 0.123
N.NdTm/TSN  Penia® 37 11

Porosis'® 42 0.09

Normal® 31° 0.07 0.007
N.NdNd/TSN Penia® 36 0.08

Porosis® 34 0.06

Radiographic density was expressed as equivalent stepwedge thickness,
Scheffe’s multiple comparisons were indicated by values which have the
(a-c)

same letter
Normal if both femoral and lumbar T-scores were > — 1, osteopenic if the
lowest T-score was <= —1 and >= —2.5, and osteoporotic if either T-

score was < —2.5.
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