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2%, AARE A s 2w 7 42%, 1Z o) dw 42%, AZ o) 42%3) ol Em 6LU1E Hdo= o
ZAAAIAI FA ST 5 o] 43le] WS FA3la BAsIglom Y, AR o] SPSS120 2=
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1 gmzte] wh = FF 040g/cm?, EwAgte] W= 7 0.64g/cm?, sjwe] WUz 7 076
glem?, QAotew 5o wl v s 0.58g/cny, ol 2w W% 13 B9 Wiz 3 0.34gleny, ol w w
z m w3 0.58g/cm’e] ).

2. gz}, A Zolg et EAZAFY Alel, AR TG et EA ]I Y Ale], L] ml e B
T ooledm M U3 R-9]e] wi e} A7} 7HAF 29431 (r=0.742, 0.697, 0.618, 0.652), A A 2o F] <}
EA A FY Abele WohemE A wid o} AA 7} 7AF E9keh (r=0.542).

3. ofefElmi o} Hetejw Ho] WU s RE S1E F ol guwzt R9je} el B A ] AL
l.—‘oh;}

4. AR ZFH gt BRI ZoFH Atelo] oleiEm wid el oA Ew o] wiH e}l A 7L 7 kA
(r=0543), ol Elm) s F-91] wid == A& 2w e} AFRRA 7} 7P E3hek(r=0. 561)
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A =2 ed tomography, Cann 5 1985), o] &Sk A} 347 &4

(Dual-photon absorptiometry, Mazess 5 1988), o]0l

o mWawel AFFoe] 97| wjie] W x| HAL A 44| =9 (Dual energy X-ray absorptiome-

2o) % (Quantitative comput-  try, Kin 5 1991) 5-& o]-83le wil=g 435l
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bh

g2t & A7 el uhel wWstEs ofEm o] A
W3l BFsl ¥ AREE ok (Klemetti 5 1993b).

Kribbs 5-(1990) “icteiw 53} 3=jwe] wd =}
Aol A Yubdel W xo] AlejE ubeddtoia shgl
a1, Kribbs (1990)= Fvl3-3 3txe] 7%, ol em <]
W Wl =, 2w £ A4 e, o] 557
Tl = ke vRT T FgHh

Horner = (1996, 2002)2- -9 ojA)e] 7% o}allm)
o] WRARARAIG A eR e slwm oo m ohE]
wo] 4 7eAE A& £ 9, o)F FoEEY
At} Agel 43 5 ok dksde. Jonasson 5
(2007)> o34e] A4 ofzfgme] wid=e} ofefEw
o smm oFAFS AFTIA 7} ol ol Elm o] s
oFloz olgfdme] WUEE =3 S Qo 3¢
ol Taguchi 5 (1995) & oJAe] A3 2wl A
YA el o] wHxee] Fhael o] EE7]kolo i
M= FHo| glka sk

21}, Friberg 5 (2001)3} Cho % (2004)& =St

U02010720 f Lumbar Spine

116 x 168

Dual Energy

o geieiuo)e] 2ohpgel gIgeht ofde] A%
e kel glom ds3he (mplant) A% Alel = o
=212 & 4 9lvkx sk9ith Amorim 5-(2006) = 3
2w o} Joieim o] mE =t ol offx AW
ws) s epywt ol giekw shelnt

ool = Aol AFele] dtelms) seiu, of
22w (bones of forearm) <] Wi = ¢} o}zl elm ] wil
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1. =2
gepietm Qs o) - A zYESIAA A
& 4% ‘&2— el A4l 427 (2AF 229, o4 20
T, 7 vho] 66954 A Fe)g BARE a5
Patient Data
Scan Date: 01.02.2007 19:16
MName: 06-205
Pat Id: Sex =
Birthdate: Age;
Height: Weight:
Ethnic: Asian
Subregion Array Spine Analysis
k=1175 d0=692 =
(- 1.024 1.004 1.000
Region  Arealcm®)  BMC(g) EMD{gfcm?)
GLOBAL 4891 34.97 0715
R1 291 182 0625
R2 291 252 0364
R3 049 035 0712
R4 049 029 0583
RS 043 021 0480
MNETAVG 725 518 0715
QDR 45004 Sk 45047
Wersion 124 2 3 0502 2007 12:39

Fig. 1. Data sheet from DXA.
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Fig. 2. Scan for the bone mineral density of the mandible. R1: an-
gle of the mandible, R2: incisor portion of the mandible, R3: Scan
for the bone mineral density between the 1st molar and the 2nd
molar, R4: Scan for the bone mineral density between the 1st mo-
lar and the 2nd premolar, R5: Scan for the bone mineral density
between the 2nd premolar and the 1st premolar.

w, A2 YAz, 2= ofelwu, 92 ek
s} ol g ALesct

2.8

1) oflF & AHZSLHY

ol mel Al AR 2t FY ThEE, EAASF
Y 7k, A2l FY 7k, EAZFY 7
2 A9 ohg 7 Holdz oleleule] ghwdst
SEFS} Y| ol $AL e S -
A, SR~ ) 5 2, °P?4P—irﬂ“1 e &
23t B3 o] o)L X HIAI E4=AZ=7] (Dud energy
X-ray absorptiometry, DXA)C,’J Hologic QDR-4500A
(Hologic Inc., Waltham, MA, USA)S Alg-3fe] wl e
= =Astx #4819} (Fig. 1).
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OmWd= 23
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ol Ewl = w7}, ‘i—l"]—‘?'—zé, A 2] F e} EA
2o F] Ate], ER2FZo]F e} AR ol FY Alel,
AR ZAFH e EAZAFY Atels Atele] 7+ 2
AL 3w A7Mele] (L-spine examination) .2 WY =
S SAsA T, ol A wU=s FAsH
(Fig. 2).
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Fig. 3. Scan for the bone mineral density of the cervical vertebrae.
C2: 2nd cervical vertebra, C3: 3rd cervical vertebra, C4: 4th cervical
vertebra, C5: 5th cervical vertebra.

L
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Fig. 4. Scan for the bone mineral density of the lumbar vertebrae.
L1: 1st lumbar vertebra, L2: 2nd lumbar vertebra, L3: 3rd lumbar
vertebra, L4: 4th lumbar vertebra.

(Fig. 3).

C.3lzme] M= =4

sem el om AR~ st 27t wid
T2 Z2Aslei, v s A whdeS =259}
(Fig. 4).

D. o}z wl ] W E =7

o}z Zw) ~70e}3] (forearm examination) ©. &
w o] HZ3} k], HZ U3 A3 o] w=

ofeh 2

747t =
=



158  &2EH), M2, MR0|, 229, HEEl
Al ol gdw AA wE =2 =333} (Fig. 5). 3) EAIXz]
7t E9] ASHE FAe} Axtz TRt FF3)

E dctelme] miz 22

od v o] 270 E}S] (Hip examination) 0.2 o2 m 5., 2
E7], E714bo), % W =S 77 54393, Ward's
triangle?] w1 =2 =43} (Fig. 6).

=
I 2FEHAE T, velE 7IFe= 404, 504,
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Fig. 5. Scan for the bone mineral density of the forearm. UD: ultra Fig. 6. Scan for the bone mineral density of the femur. A: femur

distal part of forearm, MID: mid-distal part of forearm, 1/3: 1/3 neck, B: trochanteric region, C: inter-trochanteric region, D: Ward's
distal. triangle.

Table 1. Measured values of the bone mineral density of the mandible

BMD of the 2nd BMD of the 1st BMD of the 2nd BMD of the

molar-1st molar molar-2nd premolar pr;ner(::(a):';st middle part

BMD of theangle

Meen SD n Meean SD n Meen SD n Mean SD n Mean SD n

All 040 011 8 061 023 8 056 019 8 047 014 74 064 015 82
Sex Male 0457 010 44 0747 020 44 0667 019 44 0537 013 41 0687 016 44
Female 034 010 38 047 017 38 044 012 38 040 011 33 059 012 38

40~49 051" 006 10 077 010 10 066 011 10 058 009 8 073 010 10
50~59 042 012 8 070 026 8 064 029 8 050 018 8 066 024 8
Male 60~69 050 009 12 0.76 020 12 074 014 12 057 011 12 073 014 12

70~79 034 006 8 063 023 8 053 012 8 050 011 8 060 013 8
A 80~ 044 006 6 08 019 6 068 024 6 045 018 5 062 020 6
o 40~49 0377 009 6 054" 013 6 047 013 6 038 005 4 0577 007 6
50~59 044 006 6 066 021 6 054 014 6 040 009 5 072 011 6

Femae 60~69 042 011 4 039 005 4 040 004 4 040 006 4 066 010 4
70~79 035 005 10 046 011 10 045 007 10 046 010 9 058 010 10

80~ 024 003 12 035 012 12 038 014 12 034 013 11 051 009 12

Value: Mean (g/cm?) £ S.D., n: number, BMD: bone mineral density, T: significant difference between the age groups statistically (p< 0.05), *: significant
difference between male and female statistically (p< 0.05)




7} 32 SPSS12.0 =2 3 & o|-g-ste] Fatel izt
= Independent samplest-test=, 7+ A &%k Ale]: One-
Way ANOVAZ BAH A4S Fatadx, AdAS
(r)*= Pearson Correlation ¥ o 2 A 3s}9id).
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=

1) ofejsiie] WT =X
ARkl ewizt, ofAe] Ewz, o), A Tel 7

Of2HE{ 2f X{Z=H4, OF2H ZHY, T2 (t WA=

Heh EAel 3 Aelel MEEE QuIE2 Aol
7h ke Age) A%, Seide) WY, Ao F

Yo} x|z o)lF] Alo], A 220 ]9} A Zo
1) Apol, AA 2ol FUsh BA T FH Atels} ofe)
guje] hyze] WUEE - Ale]e] EAHoz
oI 2fel & Bl (Table 1).

2) Sto] WUT =X
EA A S Ew HA W= 0.51+0.10
glem?eldet. ojate] EAmml, Al s, ) Ew, o
Zw) AAe WMUxs e xjlolrh = ¥k

Table 2. Measured values of the bone mineral density of the cervical vertebrae

BMD of the C2 BMD of the C3 BMD of the C4 BMD of the C5 BMD of thetotal C
Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n
All 050 012 62 052 012 62 050 010 62 050 010 62 051 010 62
Sex Male 053 010 32 0567 013 32 0557 011 32 0557 009 32 0547 010 32
Female 048 013 30 047 008 30 045 008 30 045 010 30 047 009 30
40~49 047 006 10 053 005 10 054 002 10 053 003 10 052 003 10
50~59 057 016 6 061 023 6 052 015 6 055 011 6 056 016 6
Male 60~69 058 012 8 059 015 8 057 016 8 057 014 8 058 014 8
70~79 049 001 4 052 002 4 052 00L 4 055 002 4 052 001 4
A 80~ 054 005 4 055 010 4 055 011 4 052 008 4 054 008 4
ge
40~49 0607 015 6 0567 007 6 0547 010 6 052 011 6 056" 011 6
50~59 054 007 4 049 003 4 047 006 4 050 015 4 051 004 4
Female 60~69 042 009 6 047 005 6 045 005 6 045 006 6 045 006 6
70~79 045 009 8 044 004 8 041 004 8 040 008 8 043 006 8
80~ 040 014 6 040 008 6 042 006 6 042 009 6 041 009 6

Value: Mean (g/cm?) +S.D., n: number, BMD: bone mineral density, C: cervical vertebra, ': significant difference between the age groups statistically (p<
0.05), : significant difference between male and female statistically (p< 0.05)

Table 3. Measured values of the bone mineral density of the lumbar vertebrae

BMD of thelL2 BMD of theL3 BMD of theL4 BMD of thelL5 BMD of thetotal L

Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n
All 074 016 60 075 017 66 077 021 66 078 022 64 076 018 66
Sex Mae 078 016 30 0817 016 34 0847 021 34 0867 022 34 082% 018 34
Female 071 016 30 069 017 32 070 019 32 068 019 30 070 017 32
40~49 0787 009 10 086" 009 10 0897 010 10 087 011 10 0867 009 10
50~59 091 017 4 090 020 4 093 023 4 09 030 4 093 023 4
Male 60~69 087 015 6 08 017 8 09 030 8 09 030 8 092 023 8
70~79 074 007 4 074 007 6 076 007 6 076 004 6 075 004 6
A 80~ 061 018 6 062 013 6 064 014 6 073 023 6 065 017 6

e

9 40~49 0847 015 6 0877 015 6 0877 018 6 0757 003 4 08" 015 6
50~59 084 000 2 08 000 2 087 000 2 068 000 2 08 000 2
Femae 60~69 070 000 4 070 007 6 071 011 6 071 011 6 069 008 6
70~79 073 018 8 069 014 8 073 017 8 081l 017 8 074 015 8
80~ 058 012 10 055 013 10 053 013 10 054 022 10 056 014 10

Value: Mean (g/cm?) £ S.D., n: number, BMD: bone mineral density, L: lumbar vertebra,

0.05), : significant difference between male and female statistically (p< 0.05)

T significant difference between the age groups statistically (p<
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Table 4. Measured values of the bone mineral density of the forearm

BMD of the UD BMD of the MID BMD of the distal 1/3 BMD of the
of forearm total forearm
Mean SD n Mean SD n Mean SD n Mean SD n
All 0.34 013 80 0.48 014 80 0.58 015 80 0.47 014 80
Sex Mae 0407 013 42 0567 014 42 0677 013 42 0557 013 42
Female 0.26 009 38 0.40 010 38 0.48 010 38 0.39 009 38
40~ 49 050"  0.10 10 067" 007 10 077t 005 10 0657 007 10
50~59 042 0.19 6 0.56 0.22 6 0.63 0.22 6 0.55 0.21 6
Male 60~69 042 011 12 0.56 0.11 12 0.69 010 12 0.56 011 12
70~79 030 0.11 0.45 0.10 0.58 0.10 0.44 0.10
A 80~ 0.35 0.05 0.50 0.06 0.61 0.07 0.49 0.06
ge

50~59 0.32 0.06 0.44 0.06 0.53 0.03 0.44 0.05
Female 60~ 69 0.27 0.05 041 0.02 0.49 0.01 0.40 0.03
70~79 0.28 0.09 10 041 0.07 10 0.48 0.09 10 0.39 0.08 10

8 8 8 8
6 6 6 6
40~ 49 035"  0.02 6 053" 0.06 6 063"  0.06 6 0517 004 6
6 6 6 6
4 4 4 4

80~ 0.17 0.05 12 0.30 0.04 12 0.39 0.03 12 0.29 0.04 12
Value: Mean (g/cm?) £ S.D., n: number, BMD: bone mineral density, UD: ultra distal part of forearm, MID: mid-distal part of forearm, T: significant
difference between the age groups statistically (p< 0.05), *: significant difference between male and female statistically (p< 0.05)
Table 5. Measured values of the bone mineral density of the femur
BMD of the BMD of the BMD of the BMD of the BMD of the
femur neck trochanter intertrochanter total femur Ward'striangle
Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n
All 058 022 80 052 014 8 08 021 8 069 019 80 044 025 80
sex Male 067 022 42 o057t 015 42 088" 020 42 077 019 42 053" 029 42
Female 048 016 38 047 011 38 072 019 38 061 015 38 035 016 38
40~49 070 013 10 0.63 008 10 101" 010 10 087 010 10 058 013 10
50~59 064 005 6 055 0.12 6 077 019 6 069 015 6 050 006 6
Male 60~69 080 035 12 0.61 018 12 094 024 12 084 025 12 068 047 12
70~79 055 0.07 0.48 0.16 8 08 014 069 0.13 8 036 004
A 80~ 055 0.10 0.53 0.14 6 072 015 064 0.15 6 040 011
ge

50~59 061 0.09 050 0.01 4 08 014 0.69 0.09 4 046 0.07
Female 60~69 048 0.10 049  0.07 6 083 0.06 0.67 0.06 6 029 007

70~79 052 013 10 044 012 10 075 014 10 062 013 10 039 018 10

80~ 036 016 12 045 011 12 059 017 12 050 011 12 024 009 12

Value: Mean (g/cm?) + S.D., n: number, BMD: bone mineral density, ': significant difference between the age groups statistically (p<0.05), T: significant
difference between male and female statistically (p< 0.05)

8 8 8
6 6 6
40~49 057" 019 6 051 015 6 0797 029 6 0677 022 6 048" 020 6
4 4 4
6 6 6

AL, A Ew], A Zw, A Ew, ] Zaw) o] o, A s 2w, Al s 2w, o) st A wid s
WHEEE Ty ApelelA] Aoz foFt zlolE oA ARFHE Apol7b v A el UL AR
Hlo} (Table 2). w o}, o] 32w, AR S 2w, A o] MUEE - Y

3 sialmsl mele &% Abelel A BAA 2 018 Aro] B 2 (Table3).

ER A A we] Wy =X 0.76+0.18 g/lcm? 4) Ol THHO| HUT =X
olet. kY] AA| wid =, SR F =w, A 2w, olefiZw A Wz 047+0.14gcmPel it ¢
A ew o] Wzl A, oJx}e] EAF =, AR e Y 25 o 5 AAeA dAHFHE Ao|7} Y= A
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Table 6. Classification of bone minera density of the mandible by T-score of cervical vertebrae

BMD BMD of BMD of 2nd BMD of 1st molar- BMD of
mandible angle molar-1st molar 2nd premolar middle part
Mean SD n Mean SD n Mean SD n Mean SD n  Mean SD n
Normal 079 0.00 2 041 0.01 2 060 005 2 051 007 2 064 0.00 2
C2  Osteopenia 071  0.02 6 051 o011 6 08 011 6 076 011 6 087 016 6
Osteoporosis 047 0.09 52 040 011 51 063 022 51 058 020 51 064 013 51
Normal 090 0.00 2 0.80 0.01 2 052 o011 2 045 o011 2 099 015 2
C3  Osteopenia 081 0.00 2 0.78  0.06 2 068 0.06 2 040 009 2 094 o021 2
Osteoporosis 049  0.08 56 053 012 57 048 025 57 038 033 57 057 022 57
Normal 0.00 0.00 0 0.00 0.00 0 000 0.0 0 000 000 0 000 000 0
C4  Osteopenia 0.82 0.00 2 032 014 2 054 029 2 040 015 2 056 017 2
Osteoporosis 049 0.09 58 042 011 56 066 022 5 061 020 56 067 015 56
Normal 0.00 0.00 0 0.00 0.00 0 000 0.0 0 000 0.00 0 000 000 0
C5 Osteopenia 0.00 0.00 0 0.00 0.00 0 000 0.00 0 000 0.00 0 000 000 0
Osteoporosis 050 011 60 041 011 59 065 022 59 060 020 59 067 015 59
Normal 0.00 0.00 0 0.00 0.00 0 000 0.0 0 000 000 0 000 000 0
TC Osteopenia 0.76  0.02 4 045 0.05 4 083 011 4 070 0.08 4 083 018 4
Osteoporosis 049 0.08 56 041 012 55 064 022 55 05 020 55 066 014 55

Vaue: Mean (g/cm?) +S.D., n: number, BMD: bone mineral density, C2: 2nd cervical vertebra, C3: 3rd cervical vertebra, C4: 4th cervica vertebra, C5: 5th

cervical vertebra, TC: total cervical vertebra

o] 91911, - Y AbolellA] EAM o2 §o)3t 2po|
2 Bl (Tabled).

5) EHCi2| o] b

Hoew &, 25 ]-‘l‘r E7|/be] FEe] i W=
 0.69+0.19 glom?o] ik, Wate] Wdckelw E7]abo],
oJzke] ok w &, ohelm E7]|Afe]el gke] ARt
A o] wWx, Ward' s triangle®] Wz i
2 zpol7} v kel sl AA #FeA - Y
Atele] BAA f-2]3k xfo]lE Bt} (Table5).

o =X
= o

2. Zrjz== ok

olefeime] i wMU=g FEwde wWu=s
AARAAZF- (WHO)eI A 73 2354l
At 7|AX ez A2 T-scores o|-&-s}

—-25 o&= mu}lz 2 BF3led (Lim 5 2009) ©]
wet Az gewde] wHwr} k4| wet oldd
W] WU Ex 7k4sh= 73S Bl (Tables6~9).

3. &A= ()

FEE WEE Alelo] ARRAE dolrr] 93|
+= Pearson Correlatione. 2 EA3ldc) (T

bles 10~ 13).

Lk

at

ol Ejm o] FH, AH Hrhe= o
€43 < (genioplasty), ol =) A
eotomy) o] F7Hatel weEl 2 F8A o] FolA| L 3
o} (Knezovic 5 2007). YZAE A& AT oRr:=
A9 offiEm Hujel wio] Ao Z glom
(Blchter 5 2005), W=7} wom X7} 1A= 7]
o]} (Martinez 5 2001, Bichter 5 2005). Horner 5
(1996)2 ojgiglm E-Eo] dulxd oz wks o =3}
b A4 SiNetw stgink ol Bwle] wieles)
Azt o] 9lgoll = B8} (Jonasson 5 1999)
AbEe] A9 A zbol| AL oJ3FS Hbzx| ok oleE] A
A zFeo] F] (Kiliaridis 5 1996)2] x| o}rrg] -,47}
W e = o 713 Agst Aoz e 9o} (Jonas
son 5- 2001).

Jonasson 5

ZZE (implant), &
A< (mandibular ost-
0

(2006)2- ofelEim W x 2w, Jo}
2w &, ol Zwi o] W =el o] glom, periapical
HIAMA AR | A Rt ol glm] o] 557 W3t
2w o] wHxel A#IA (r=0.39)7} Adoka 3k
o). Klemetti 5 (1993a)2 |7 7] o] & oJ Aol 3]2]m
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Table 7. Classification of bone mineral density of the mandible by T-score of lumbar vertebrae

BMD BMD of BMD of 2nd molar- BMD of 1st molar- BMD of
mandible angle 1st molar 2nd premolar middle part
Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n
Normal 093 009 18 046 011 18 0.74 017 18 066 014 18 075 018 18

L2  Osteopenia 072 004 30 043 011 28 069 024 28 060 021 28 064 012 27
Osteoporosis 051 008 10 029 007 10 046 016 10 045 014 10 051 012 10

Normal 098 009 16 047 011 16 073 017 16 066 015 16 074 019 16
L3  Osteopenia 077 000 22 046 010 20 072 021 20 067 022 20 068 009 20
Osteoporosis 062 008 26 034 009 26 057 023 26 050 016 26 059 014 26

Normal 105 007 10 043 010 100 O70 019 10 062 015 10 073 022 10
L4  Osteopenia 082 004 20 050 o008 20 07 019 20 068 017 20 072 010 20
Osteoporosis 069 021 34 036 010 32 058 023 32 053 020 32 060 014 32

Normal 110 017 13 o048 008 13 08 017 13 o070 015 13 078 015 13
L5  Osteopenia 085 004 11 042 015 9 067 025 9 066 024 9 063 017 9
Osteoporosis 067 012 38 039 011 38 061 022 38 055 019 38 063 014 38

Normal 103 012 14 047 011 14 073 018 14 066 016 14 075 020 14
TL  Osteopenia 078 004 28 045 010 26 068 021 26 063 021 26 067 009 26
Osteoporosis 061 009 22 034 008 22 058 024 22 051 017 22 05 015 22

Value: Mean (g/cm?) £+ S.D., n: number, BMD: bone mineral density, L2: 2nd lumbar vertebra, L3: 3rd lumbar vertebra, L4: 4th lumbar vertebra, L5: 5th
lumbar vertebra, TL: total lumbar vertebra

Table 8. Classification of bone mineral density of the mandible by T-score of femur

BMD of mandible BMD of 2nd molar-  BMD of 1st molar- BMD of
BMD -
angle 1st molar 2nd premolar middle part
Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n
Normal 0.86 025 18 0.49 011 17 0.74 016 17 0.68 017 17 0.74 018 17

N Osteopenia 061 005 22 040 011 20 067 027 20 060 022 20 060 014 20
Osteoporosis 044 011 40 036 010 40 053 021 40 049 016 40 061 013 40

Normal 066 010 32 049 009 16 071 014 16 070 021 16 067 013 16
T Osteopenia 047 004 32 045 010 20 08 019 20 067 018 20 072 020 20
Osteoporosis 03 007 16 034 010 42 048 018 42 046 013 42 059 012 42
Normal 099 013 34 048 007 26 079 014 26 070 015 26 074 011 26

IT  Osteopenia 077 007 22 042 011 19 068 023 19 05 017 19 066 016 19
Osteoporosis 057 011 24 032 009 33 045 016 33 044 016 33 053 012 33

Normal 084 008 32 047 009 30 078 016 30 068 015 30 072 016 30
TN  Osteopenia 064 004 20 038 010 20 051 022 20 052 021 20 063 010 20
Osteoporosis 05% 022 28 033 011 28 052 020 28 047 016 28 05 014 28
Normal 081 033 16 049 009 16 071 014 16 070 021 16 067 013 16

W  Osteopenia 046 004 20 045 010 20 08 019 20 067 018 20 072 020 20
Osteoporosis 030 008 44 034 010 42 048 018 42 046 013 42 059 012 42

Vaue: Mean (g/cm?) +S.D., n: number, BMD: bone mineral density, N: femur neck, T: trochanter, IT: intertrochanter, TN: total femur neck, W: Ward's
triangle
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Table 9. Classification of bone mineral density of the mandible by T-score of forearm

BMD BMD of BMD of 2nd molar-  BMD of 1st molar- BMD of
mandible angle 1st molar 2nd premolar middle part
Mean SD n Mean SD n Mean SD n Mean SD n Men SD n
Normal 047 009 26 048 007 26 079 014 26 070 015 26 074 011 26

ub Osteopenia 036 003 19 042 011 19 068 023 19 059 017 19 066 016 19
Osteoporosis 022 009 35 032 009 33 045 016 33 044 016 33 053 012 33

Normal 064 007 25 046 009 25 078 017 25 069 017 25 071 012 25
MID  Osteopenia 051 004 14 048 008 14 076 016 14 064 015 14 075 012 14
Osteoporosis 038 010 41 032 009 39 047 018 39 046 017 39 054 012 39

Normal 073 006 30 046 008 30 077 017 30 068 017 30 073 012 30
D1/3  Osteopenia 061 0.06 8 049 010 8 073 014 8 064 015 8 074 015 8
Osteoporosis 046 008 42 032 009 40 048 020 40 046 016 40 054 012 40

Normal 062 008 30 046 008 30 077 017 30 068 017 30 073 012 30
TFA  Osteopenia 050 004 10 049 009 100 075 013 10 064 013 10 075 014 10
Osteoporosis 036 007 40 032 008 38 046 018 38 045 016 38 053 011 38

Value: Mean (g/cm?) £ S.D., n: number, BMD: bone mineral density, UD: ultra distal part of forearm, MID: mid-distal part of forearm, D1/3: 1/3 distal of
forearm, TFA: total forearm

Table 10. Correlation between the mandible and cervical vertebrae

BMD of BMD of BMD of

marlijl;/lill:f)e ngIe 2nd molar- 2nd molar- 1st molar- mli3 d,\gllz F?;ﬁ
1st molar 1st molar 2nd premolar
BMD of the C2 Pearson coefficient .398** .395%* 311 232 .363**
BMD of the C3 Pearson coefficient 431> 519** .396** .310* 465+ *
BMD of the C4 Pearson coefficient A484** B537** 449+ * .367** A429**
BMD of the C5 Pearson coefficient 446+ * .543** 431+ .381** 449**
BMD of thetotal C Pearson coefficient A72%* .525%* A416** .337* A54**

BMD: bone mineral density, C2: 2nd cervical vertebra, C2: 3rd cervical vertebra, C4: 4th cervical vertebra, C5: 5th cervical vertebra, C: cervical vertebra, *:
p<0.1,**: p<0.05

Table 11. Correlation between the mandible and lumbar vertebrae

BMD of BMD of BMD of
mar%'ivli)ll?e ngIe 2nd molar- 2nd molar- 1st molar- m|i3 d'\glz g;rt

1st molar 1st molar 2nd premolar
BMD of theL2 Pearson coefficient A37** .385+* A13+* A37** 540**
BMD of theL3 Pearson coefficient 516** A30%* 435+ * 459%* 561**
BMD of the L4 Pearson coefficient 495+ * A02%* 409+ * A428** 507**
BMD of theL5 Pearson coefficient A46** A30%* 378** .393** A05**
BMD of thetotal L Pearson coefficient 490** A34** A25%* A4+ 515**

BMD: bone minera density, L2: 2nd lumbar vertebra, L3: 3rd lumbar vertebra, L4: 4th lumbar vertebra, L5: 5th lumbar vertebra, L: lumbar vertebra, **:
p<0.05
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Table 12. Correlation between the mandible and femur

BMD of

BMD of

BMD of

BMD of BMD of
mandible angle 2nd molar- 2nd molar- 1st molar- middle part
1st molar 1st molar 2nd premolar
BMD of the femur neck Pearson coefficient A483** A30%* 441 .402** 312**
BMD of the trochanter Pearson coefficient .529** .516** .543** 499* * .A80**
BMD of the intertrochanter Pearson coefficient .601** .534** 495** .528** .498**
BMD of thetotal femur Pearson coefficient .607** B57** .545** .542** .490**
BMD of the Ward' s triangle Pearson coefficient A35** .385%* A26** .368** .240*
BMD: bone mineral density, *: p<0.1, **: p<0.05
Table 13. Correlation between the mandible and forearm
BMD of BMD of BMD of
marij?gig; e 2nd molar-  2nd molar- 1st molar- mli3 d'\glz O;H
9 1st molar 1stmolar  2nd premolar P
BMD of the UD Pearson coefficient 704** .633** 513** A436** .586**
BMD of the MID Pearson coefficient 716** .661** .558** A78** .620**
BMD of the distal 1/3 of forearm Pearson coefficient 742+ * .697** .618** 523** .652*+*
BMD of total forearm Pearson coefficient 729** 673** 571** A81** .621**

BMD: bone mineral density, UD: ultradistal part of forearm, MID: mid-distal part of forearm, **: p<<0.05
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Correlations of Bone Mineral Density between Mandible and
Vertebra, Forearm, and Femur
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Abstract : Generaly, osteoporosis is caused by the age-related physiologic bone loss. In cases of severe osteo-
porosis, the reduced bone mass and increaed skeletal fragility make the risk of fracture high. Recently, the relation-
ship between the mandible and the condition of the skeletal bone, the molphometric data about the quality and
quantity of the mandible are very important in the diagnosis and treatment of osteoporosis.

This study was undertaken to clarify the correlations of the mineral density between mandible and other bones,
to predict the bone mineral density (BMD) of the mandible.

Cervical (2nd~5th) and lumbar (1st~ 4th) vertebrae, the bones of forearm and proximal femurs, mandibles
from 42-embalmed cadavers (22/M, 20/F, mean age: 66.95 years) were examined. The BMD was measured by
dual energy X-ray absorptiometry. The data were analysed with SPSS 12.0 program according to age, gender, to
verify the statistical significance.

1. The BMD in the mandibular areas were variable. The BMD in the angle of the mandible (mean 0.40 g/cm?)
was similar with that of ultra-distal part of the forearm (mean 0.34 g/cm?).

2. The BMD in the mandible was highly correlated with that of around the forearm. The correlation coefficient
between density in the angle, the part between 1st and 2nd molar, the part between 1st molar and 2nd premolar
and incisor portion of the mandible and density in the 1/3-distal part of the forearm was high (r=0.742, 0.697,
0.618, 0.652). The correlation coefficient between density in the part between 1st and 2nd premolar and density
in the total femur was high (r=0.542).

3. The BMD in the mandible was correlated with that of around the femur neck (r=0.607).

4. The correlation coefficient between the BMD in the 1st and 2nd molar of the mandible and the BMD in the
5th cervical vertebra was high (r=0.543). And aso, the correlation coefficient between the BMD in the incisor
area of the mandible and the BMD in the 3rd lumbar vertebrawas high (r=0.561).

5. Bony status of the mandible was classified into normal, osteopenia, osteoporosis by BMD of WHO criteria.
The data represented that BMD of the mandible was decreased as BMD of the skeletal bones decreased.

It is concluded that it could be possible to predict BMD of the mandible by the measurement of BMD in the
forearm.

Keywords : Mandible, Vertebra, Bone of forearm, Femur, BMD
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