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Fig. 1. Measurement of the vertical section of the mandible at first molar. 1: maximum transverse length of the vertical section of the
mandible at first molar, 2: maximum height of the vertical section of the mandible at first molar (crossing the mandibular canal), 3: thickness of
the buccal compact bone, 4: thickness of the lingual compact bone, 5: thickness of the inferior compact bone below the mandibular canal,
6: the sum of the thickness of the buccal compact bone and lingual compact bone, 7: maximum transverse thickness of the spongy bone, 8:
thickness of the inferior spongy bone below the mandibular canal, 9: the sum of the thickness of the inferior compact bone and inferior spongy
bone below the mandibular canal, 10: thickness of the superior compact bone above the mandibular canal, 11: the sum of the thickness of
the superior spongy bone and superior compact bone above the mandibular canal.
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Fig. 2. Scan for the bone minera density of the mandible. R1:
angle of the mandible, R2: incisor portion of the mandible, R3: Scan
for the bone mineral density between the first molar and the second
molar, R4: Scan for the bone mineral density between the first
molar and the second premolar, R5: Scan for the bone mineral
density between the second premolar and the first premolar.
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Table 1. The bone mineral density of the parts of the mandible according to the dentition of the first molar (unit: g/em?)
BMD between BMD between BMD between
Total BMD of BI\;InDlngtfhe the first molar the first molar the first premolar incEi;s'er (c))rftitgr? of
First molar the mandible* mar? dible* and the second and the second and the second the mgn dible*
molar premolar* premolar*
Men SD n Meemn SD n Meen SD n Mean SD n Mean SD n Men SD n
Made 059 009 35 048 009 35 074 016 34 067 016 34 054 013 31 072 014 35
Dentate Femae 051 008 20 040 008 20 064 019 20 054 013 19 048 012 17 068 0.09 20
Total 056 010 55 045 010 55 070 018 54 062 016 53 052 013 48 070 013 55
Mae 057 011 23 045 012 23 073 023 23 069 018 23 057 012 21 073 017 23
Edentulous Femae 043 012 24 035 010 24 047 016 24 046 016 24 041 012 21 060 014 24
Total 050 014 47 040 012 47 060 023 47 057 020 47 049 014 42 066 017 47

BMD: bone mineral density
*: significant difference between the dentate and edentulous statistically (P < 0.05)
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Table 2. The bone mineral density of the parts of the mandible according to the dentition of the second molar (unit: g/em?)
BMD between BMD between BMD between
Total BMD of Bgnlalgfc;he thefirst molar the first molar thefirst premolar inE:::\gol? sgrt: gn
Second molar the mandible* mandible* and the second and the second and the second of the mandible
molar premola premolar

Meen SD n Mean SD n Mean SD n Mean SD n Meen SD n Men SD n

Mae 059 009 38 048 008 38 073 015 37 066 016 37 054 012 34 071 015 38
Dentate Femae 050 009 16 039 008 16 061 016 16 052 012 15 046 011 13 069 010 16
Tota 056 010 54 045 009 54 069 016 53 062 016 52 052 012 47 070 013 54

Made 056 011 22 046 013 22 075 024 22 068 018 22 055 013 20 074 016 22
Edentulous Female 044 012 26 035 010 26 049 019 26 048 017 26 044 013 23 061 015 26
Total 050 013 48 040 013 48 061 025 48 057 020 48 049 014 43 067 016 48

BMD: bone mineral density
*: significant difference between the dentate and edentul ous statistically (P < 0.05)

Table 3. The bone thickness of the mandible at the vertical section along the first molar according to the dentition of the first molar
(unit: mm)

1 2* 3 4* 5* 6*
Meen SD n Meam SD n Mean SD n Mean SD n Meam SD n Mean SD n
Made 1478 166 35 2823 358 35 39 111 35 309 069 35 394 072 35 704 138 35

Dentate Female 1462 180 20 2779 254 20 335 111 20 311 113 20 393 134 20 645 172 20
Total 1473 170 55 2807 322 55 373 114 55 309 08 55 394 098 55 683 153 55

Made 1510 169 23 2695 270 23 371 117 23 290 094 23 354 103 23 661 19 23
Edentulous Female 12.62 1.63 24 2107 415 24 243 081 24 233 089 24 28 114 24 477 116 24
Total 1383 207 47 2395 458 47 306 118 47 261 09 47 320 113 47 567 181 47

First molar

7 8 9 10* 11*
Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n

Male 774 150 3 514 165 35 908 172 35 602 332 35 1200 330 35
Dentate Female 817 180 20 559 210 20 952 208 20 486 251 20 1068 347 20
Total 79 161 5 531 18 5 924 18 55 560 307 55 1152 339 55

Mae 849 242 23 571 228 23 925 200 23 358 255 23 1158 381 23
Edentulous Femae 785 182 24 531 208 24 819 207 24 280 136 24 853 254 24
Total 816 213 47 551 217 47 871 208 47 318 204 47 1002 354 47

1: maximum transverse length of the vertical section of the mandible at first molar, 2: maximum height of the vertical section of the mandible at first molar
(crossing the mandibular canal), 3: thickness of the buccal compact bone, 4: thickness of the lingual compact bone, 5: thickness of the inferior compact bone
below the mandibular canal, 6: the sum of the thickness of the buccal compact bone and lingual compact bone, 7: maximum transverse thickness of the spongy
bone, 8: thickness of the inferior spongy bone below the mandibular canal, 9: the sum of the thickness of the inferior compact bone and inferior spongy bone
below the mandibular canal, 10: thickness of the superior compact bone above the mandibular canal, 11: the sum of the thickness of the superior spongy bone
and superior compact bone above the mandibular canal

*: significant difference between the dentate and edentul ous stetistically (P< 0.05)

First molar
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Table 4. Correlations between the bone thickness at the sections of the first molar and the bone mineral densities

1) Correlations to max-vertica length

) Total BMD of B.MD between the BMD of the angle E.;MD between the
First molar . first premolar and ) first molar and the
the mandible of mandible
the second premolar second premolar
The height of the vertical section of the mandible 0.554 0.511 0.503 0.452
2) Correlations to thickness of the buccal compact bone
. BMD betweenthe  roy gympofthe  SMD betweenthe BMD of the
First molar first molar and the ) first molar and the )
mandible angle of mandible
second premolar second molar
Thickness of the buccal compact bone 0.557 0.463 0.459 0.437
3) Correlations to thickness of the lingual compact bone
BMD betweenthe .y gy BMD between g,y e BMD between gy o6 e
) first premolar the first molar thefirst molar . . .
First molar of the angle of incisor portion
and the second ) and second i and the second "
mandible mandible of the mandible
premolar premolar molar
Thickness of the lingual compact bone 0.505 0.449 0.447 0.430 0.421 0.395
4) Correlations to the sum of the thickness of the buccal compact and lingual compact
BMD between the BMD betweenthe BMD of the BMD between the
) . Tota BMD of .
First molar first molar and the - first molar and the angle of first premolar and
the mandible .
second premolar second molar mandible the second premolar
The sum of thg thickness of the buccal 0,622 0557 0539 0528 0.493
compact and lingual compact
5) Correlations to thickness of the superior compact bone
First molar Total BMD of the mandible BMD of the anterior alveolar process of the maxilla
Thickness of the superior compact bone 0.482 0.423

6) Correlations to the sum of the thickness of the superior spongy bone and superior compact bone above the mandible canal

BMD of the BMD of the BMD between the
) Total BMD of - : .
First molar the mandible angle of incisor portion first molar and
mandible of the mandible the second premolar
Sum Qf the thickness of the superior spongy bone and 0.549 0.483 0.400 0.399
superior compact bone above the mandible canal
7) Correlations to thickness of the superior spongy bone
First molar BMD of the angle of mandible  Total BMD of the mandible BMD between the first molar and
the second premolar
Thickness of the sup. spongy bone 0.425 0.398 0.307
W E, HEI 25 2w T 3 olEET] 2% 9 Folek 22 we A(quaity)> JERIES] A
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Table 5. The bone thickness of the mandible at the vertical section along the second molar according to the dentition of the second molar
(unit: mm)
1* 2* 3 4* 5* 6*
Meen SD n Meamm SD n Mean SD n Mean SD n Mean SD n Mean SD n
Mae 1572 173 38 2726 344 38 397 119 38 339 102 38 381 059 38 737 161 38

Dentate Female 1519 242 16 2660 314 16 327 078 16 261 059 16 384 152 16 588 087 16
Total 1556 195 54 2706 334 54 376 113 54 316 097 54 382 095 54 693 158 54

Mae 1551 127 22 2669 276 22 449 165 22 262 105 22 379 156 22 711 194 22
Edentulous Femae 13.65 200 26 2203 350 26 264 115 26 257 099 26 284 115 26 522 166 26
Total 1451 193 48 2417 393 48 349 167 48 260 101 48 327 142 48 608 201 48

Second molar

7 8 9 10* 11*
Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n

Male 83 191 38 563 19% 38 944 198 38 546 242 38 1056 365 38
Dentate Female 931 241 16 633 229 16 1017 273 16 403 222 16 9.08 215 16
Total 864 209 54 58 207 54 965 223 54 503 243 54 1012 333 54

Male 840 225 22 616 260 22 99 225 22 303 201 22 1106 421 22
Edentulous Femae 844 227 26 551 236 26 834 206 26 298 224 26 850 358 26
Total 842 223 48 580 247 48 908 227 48 300 212 48 9.67 405 48

1: maximum transverse length of the vertical section of the mandible at first molar, 2: maximum height of the vertical section of the mandible at first molar
(crossing the mandibular canal), 3: thickness of the buccal compact bone, 4: thickness of the lingual compact bone, 5: thickness of the inferior compact bone
below the mandibular canal, 6: the sum of the thickness of the buccal compact bone and lingua compact bone, 7: maximum transverse thickness of the spongy
bone, 8: thickness of the inferior spongy bone below the mandibular canal, 9: the sum of the thickness of the inferior compact bone and inferior spongy bone
below the mandibular canal, 10: thickness of the superior compact bone above the mandibular canal, 11: the sum of the thickness of the superior spongy bone
and superior compact bone above the mandibular canal

*: significant difference between the dentate and edentul ous statistically (P< 0.05)

Second molar
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Table 6. Correlations between the bone thickness at the sections of the second molar and bone mineral density
1) Correlations to the height of the vertical section of the mandible

BMD between the
first premolar and
the second premolar

0.470

BMD between the
first molar and the
second premolar

0.438

Total BMD of
the mandible

BMD of the

Second molar angle of mandible

The height of the vertical section of the mandible 0.610 0.555

2) Correlations to thickness of the buccal compact bone

BMD between
the first premolar
and the second
premolar

0.553

BMD between BMD between

thefirst molar the first molar

and the second and the
premolar second molar

0.529 0.508

BMD of the
incisor portion
of the
mandible

0.487

Total BMD
of the
mandible

BMD of the
angle of
mandible

Second molar

Thickness of the buccal compact bone 0.530 0.446

3) Correlations to thickness of the lingual compact bone

BMD of the
angle of mandible

0.478

Total BMD of
the mandible

0.462

BMD between the first molar
and the second molar

0.410

Second molar

Thickness of the lingual compact bone

4) Correlations to the sum of the thickness of the buccal compact bone and lingual compact bone

BMD between BMD of the

the first molar incisor portion

and the second of the
molar mandible

BMD between

the first molar

and the second
premolar

BMD between
the first premolar
and the second
premolar

BMD of the
angle of
mandible

Total BMD of

Second molar the mandible

Sum of the thickness of the
buccal compact bone and
lingual compact bone

0.654 0.609 0.605 0.538 0.527 0.497

5) Correlations to the thickness of the superior compact bone

Second molar BMD of the angle of mandible

0.462

BMD between the first molar and the second premolar
0.429

Thickness of the superior compact bone

6) Correlations to the sum of the thickness of the superior compact bone and superior spongy bone

Second molar

BMD of theramus angle

Sum of the thickness of the superior compact bone and superior spongy bone

0.413
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Correlations between the Thickness of the Mandible and the Bone
Mineral Density according to the Dentition
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Abstract : The morphometric data which reflect the quality and quantity of the mandible are very important to
the surgeon for the mandible. It is very useful clinically to predict the status of the mandible indirectly by other
medical examinations.

This study was undertaken to clarify the correlations of the mandible and dentition to predict the thickness and
bone mineral density of the mandible.

Sixty-one mandibles (32 M/29 F, mean age: 66.72 years) obtained from the collection of the Department of
Anatomy and Cell Biology of Hanyang Medical College were analyzed. The bone minera density was measured by
dua energy X-ray absorptiometry. In the mandible, bone mineral densities at the mandiblular angle, between
molars and premolars, around incisors and the thickness, and the length at the sections through the 1st and the 2nd
molars were measured.

The data were analysed with SPSS 12.0 program (One-Way ANOVA) according to age, gender and dentition,
to verify the statistical significance and the correl ation between the thickness and bone mineral densities.

The obtained results were as follows.

1. The bone mineral density in the mandibular areas were variable, but statistically insignificant except incisor
area. The bone density of the mandible was highly correlated with the thickness of cortical bones and the highest
correlation coefficient was shown in sum of the thickness of buccal and lingual cortical bone (correlation coeffi-
cient, r=0.622)

2. The thickness of cortical bones at the sections through the molars in the man were greater than those in the
woman. The correlation coefficient between the thickness and bone mineral density at the molars were greater in
the woman.

3. The bone mineral density of whole mandible, the thickness of lingual and basal cortical bones and the height
of alveolar ridge were significantly higher in the specimens with both of the 1st and 2nd mandibular molar teeth.

The results of this study represents the significant differences of bone mineral density in the mandible
according to gender and dentition and also the significant correlation between the bone mineral density and the
thickness of cortical bone.
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