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Fig. 1 Flow chart of fractal dimension analysis of
calcaneal radiographs.

F o7 X Mg 7 4 V274 2 F A5 (LD
-4500, 3 =2) #HWTT 4 ¥ 2 b (AL
85um, #rT1b 8 bits (256K5FH)) Z4Tv>, 7¥—
vV ILar v 2—% (Macintosh II fx, Apple)
ICEEL 72, 2L T, BUEL 2B TG R

B2 11 X 11mm (128 X128 pixels) D IEH RS
LoEIE (region of interest, ROI) 22>t =
—FZDE=Z LETHEEL, INEzWY) HL TR
Mot e Lz, 22T, HENHEGo fe
13, BEEREER T & A PR R N i & AR T
AEOY, T AU R BT R bR E TS
L, 2D2#&ZD2HUT AT CTHE Ligs &
U % 2N FIED 2 L TIERE L5512
DHRTH 5,

77 7 ZIVKITIRT & WY B 728 D RIALEL
LT, YIN L g S EARIENZE LR
XERD . — R SIS T 5 K& i
EEAL (s bv > k) 2BELE. 4B, ¥
SRV FAELCIE, BERC & B L A
B2 2 BT 572DI237) v 7 F ALY
7 b NIH Image (Ver, 1.57) ? 2:kitwu—1
> IR=nkE W,

77 7 Z VKIS, R LY FAED
e SNcEfg A 2 fEfLL, #N a5 e LT NIH
Image Fractal (Ver,1.57) 7)) v FEEEH
WTAT- 72, 2ME LD BEIE, T NTomEgEN
HEIE= 5 L THBICHIBE NS LD Z2fEic
REE L 72,



speed of sound (m/s)

attenuation (dB/MHz)

broadband ultrasound

bone stiffness

BEE XMRERD 7 7 7 7 VK ITHAT

1650

1600

1550

1500 -

1450

r =0.820
p<0.0001

1400
1.6

T

1.7

I i T 1
19 21 28 25 27 29

fractal dimension

150

140

130 -

120

110

100 -

90 -

r =0.608
p<0.02

80
1.5

T T T T
1.7 19 21 28 25 27 29

fractal dimension

140

120

100

@®
o
|

[}
o
e

>? ]
s r=0.776
p< 0.0002

40

T T T T T T
1.6 1.7 189 21 23 25 27 28

fractal dimension

~~ 600
g
£ | d)
> 500
(<o)
O 400
=
X
~ 300
>
=
2 2001
8 1004 r =0.739
E p<0.001
0_) O T T T T
1.5 1.7 1.9 21 23 25 27 29
fractal dimension
0.7
~
=
il o
5 0.6 g
(@]
B 0.5
(6]
>
= 0.4 %
@]
_(G % X (0]
© 0.3
o © <
c X
= 0.2 X
5 X r =0.749
S 01 p<0.0005
Q0
O T T T T
17 b B4 283 25 27 29

fractal dimension

Fig. 2 Correlation between fractal dimensions and

bone mass indices

a) fractal dimension (FD) vs. SOS

b) FD vs. BUA

¢) FD vs. bone stiffness

d) FD vs. BMD

e) FD vs. elastic index
Open circles and crosses are shown normal
and patients with osteoporosis respectively.
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