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Development of diagnostic method of osteoporosis using the structural indices of
mandibular alveolar bone.
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The uni-lateral mandibles of ten elderly women were scanned using the dental cone
beam CT device. The structural model index (SMI) and the star volume of mandibles showed significant
relationships to the calcaneal bone density which was measured using Speed of Sound (SOSB with an
ultrasound device. The node number (N.Nd) and the terminus number (N.Tm) as well as the bone surface

(BS/TV) (%), trabecular number (Th.N), and trabecular spacing (Tb. Spac) of mandibles significantly
related to one of bone turnover markers, TRACP-5b. The present study therefore revealed changes in

alveolar cancellous bone structure of elderly women, and also that this structure varies in relationship
to the calcaneal bone density and some of bone turnover markers.



2007

CcT

CT

CT

75 10
CT

0.1 50

CT

TRACP-5b

BV/TV()))

(Th.Th(mm))

ucOC

(BS/BV(1/mm))
(TBPF)

SMI

£
(V*m.space)
"BV/TV" "BS/BV"
100 80
35.0 * 7.0 4 P=0.05
. Py N
30.0 L/ 6.0 LA
- o0 ) %o >
25.0 o 5.0 .
200 . 1.0 3
+
.
15.0 3.0
10.0 2.0
5.0 10
0.0 0.0
400 1450 1500, 1230 MO S 160D 1650
i B] i BMD
"BS/TV" "Tb.Th"
2.5 600.0
.
20 . 500.0
s o s 400.0 KX -4 -
o o 3000 e P=0.05
10
200.0
05! 100.0
0.0 0.0
1400 1450 1500 1550 1400 1450 1500 1550
¥iH BMD ¥ BMD
n " " "
Thb.N' Tb.Spac
12 2000.0
o 1800.0 .
L0 1600.0 . *
.
o8 > s 1400.0
. 12000 & * o .
0.6 o, 1000.0 >
800.0
0.4 600.0
02 1400.0
200.0
0.0 0.0
1400 1450 1500 1550 1440 1460 1480 1500 1520
¥ BMD ¥ BMD

B2 R

& RIS T EHE OB 1



350.0
300.0
250.0
200.0

100.0

3000.0
2500.0
2000.0

1500.0

5000.0

4000.0

3000.0

2000.0

"TBPf" "SMI"
2.0 : 3.0
e
N 2.5
15 1 S 03
o P-0.07 - ’\ P-0.03
10— ) s
\§ 15
0.5 < % \t
00 | . b
1400 1450 1500 1550 *
05 4 BMD 0.0
1400 1450 1500 1550
i BMD
"V* m.space" "DA(a/c)"
400.0 3.0
¢ 25 «*
**
A 3 2.0 =t ®,
4 s *
P-0.03 ’
150.0 e i0
5010 * 05
0.0 . s 0.0 : . :
1400 1450 1500 1550 1400 1450 1500 1550
#iH BMD #H BMD
"V* tr"
80.0
70.0 -
60.0
50.0
40.0 *
*
30.0 *
20.0 e
10.0 3
0.0
1400 1450 1500 1550
¥ BMD

X3 HEEEEE L TR B S OMEE 2

15000 45— ®—

10000 +————

"N.Nd" "N.Tm"
300.0
b * .
250.0
A 200.0
.
150.0 r S
1000.0 - * 100.0 TS
5000 1442 ~ 50.0 s
0.0 - - - s 0.0 - . :
1440 1460 1480 1500 1520 1400 1450 1500 1550
i BMD i BMD
"w " " "
N.NdNd N.CtNd
1800.0
4500.0 * + 1600.0 +
e mo0f{—
3500.0 +——4————————————— 19000
2500.0 4 lggg‘g

6000,  ®
4000 16— & ———

¥y BMD

5000 & &~ o 2000 -
0.0 0.0
1440 1460 1480 1500 1520 1440 1460 1480 1500 1520
i BMD #if BMD
"N.TmTm" "N.Nd/TV"
1.8 1.2
16 — ¢ —
i . AU S 1.0 <
B * *
1.2 * 0.8
104+——¢
0.6
08 .
0.6 0.4
0.4
02— ®goe 0
0.2 &
0.0 T 0.0
1440 1460 1480 1500 1400 1450 1500 1550

#ifr BMD

B4 B L TR IS OB 3
node-strut analysis D5 & OFBIME

TRACP-5b

(BS/TV(1/mm)) Th-N
(Tb.Spac)
N.Nd, N_NdNd
N.Tm TRACP-5b

"BV/TV" "BS/BV"
40.0 8.0 Py
35.0 T 7.0 -
30.0 . ® 6.0 —*
%0 o ¢ 50— ¢ o o
200 . . 10 -
15.0 3.0
10.0 2.0
5.0 1.0
0.0 , ‘ 0.0 : ‘
0 500 1000 0 500 1000
TRACP-5b TRACP-5b
"Tb.Th"
"BS/TV" ;
2.5 600.0
@
500.0 - '
204
15 | * 79 400.0 ﬁ—%
ol & . 3000
s P=0.0418 2000 1
- 100.0
0.0 -
0 500 1000
TRACP-5b 0 L TRAC;_%SO
" "
Tb.N "Th.Spac"
1.2 1 2000.0 -

0+ & 18000 +— & ——

S 1600.0 -
0.8 1 1400.0 - % =0).
06 - 1200.0 -

¢ 1000.0 -
[ — 8000 f——
P=0.0418 6000 +——
02 4000 f——
0.0 2000 f——
0 500 1000 0.0 -
0 500 1000
TRACP-5b TRACP-5b

M5 BRI~ —A— (TRACP-5b) & NEaAEE &1
EOMBME 1

"TBPf"

"SMI"
L T 30—
¢ . e
15— 25 7 3
LN 20—
10 —*——
® B
05—t 10 .
B
0.0 54+
* 500 1000 .
P 0.0 -
TRACP-5b 0 500 1000
TRACP-5b
" "
"V* m.space "DA(a/c)"
4000 A —
3500+
0 25 |
| 5
300.0 > Y * o o
2000 {5 20—~
-
1l e v
200.0 P EE——
1500 ¢ —— o
100.0 4 ’
500 4— € 05 +—
0.0 - 00+
0 500 1000 0 500 1000
bt TRACP-5b
"'V'* tr"
80.0
70.0 +
60.0
50.0
40.0 -
O
30.0 - *
20.0
Py o
100 L
0.0 . 1
0 500 1000
TRACP-5b

6 HWIN~—%— (TRACP-5b) & FHAMEMEHH#E
EOMBE 2



3000.0
2500.0
2000.0
1500.0
1000.0

500.0

0.0

"N.Nd" "N.Tm"
300.0
¢ o *
250.0
. -
200.0 P=0.0485
3
P=0.0395 150.0 . +*
b 100.0 L _—
7 -
** 50.0 -
0 500 1000 0.0
0 500 1000
TRACE"5b TRACP-5b
"N.NdN4d" "N.CtNd"
1800.0
s * 1600.0 *
1400.0
* 1200.0
1000.0
P=0.0434 800.0 P_0‘0799. =
- 600.0 * =
i *
. 400.0 o e
o 200.0 A e
0.0
0 500 1000 0 500 1000
TRACP-5b TRACP-5b
"N.TmTm" "N.Nd/TV"
1.2
* 1.0 -
¢ S —
- 0.8
P=0.0395
P=0.0715 0.6 %
0.4 2
.
0.2 o 4o &
%
0.0
0 500 1000 0 500 1000
TRACP-5b TRACP-5b

7 BRI~ —75— (TRACP-5b) & FEAMENE B D
B 8 node-strut analysis OFES: & OFEINE

TRACP-5b

CT

Yamashita-Mikami E, Tanaka M, Sakurai
N, Yamada K, Ohshima H, Nomura S, Ejiri
S:  Microstructural observation with
microCT and histological analysis of
human alveolar bone biopsy from a
planned implant site: A case report. Open
Dent J, 17(7):47-54, 2013.
DOI:10.2174/1874210601307010047.

33
2013 7 5
23(1)
S93.2013
@
TANAKA MIKAKO
@
EJIRI SADAKAZU
(1DA HIROKO)
(TANAKA  REI)
(YAMADA  KAZUHO)
(NOMURA SHUICHI)
23 25
©)
SAKURAI NAOKI
50251830
( 2 23 )

(YAMAMOTO NORIAKI)

(HAYASHI  TAKAFUMI)



*
MIKAMI  EMI



