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Fractal analysis of trabecular bone structure in the growth and
development of the mandible

Yu Suzuki
Meikai University Graduate School of Dentistry,
(Mentor: Prof. Yasuhiko Okumura)

Using the fractal analysis to quantify the complexity of the
forms were studied for the purpose of analyzing the changes in
trabecular structure with growth and development of the
mandible.

The mandible of dried human skull (Indian) were used in the
experiment.

Mandible uses Hellmans dental age, each 5 individual for the 10
stage of 1 A~V A, a total of 50 individuals, an experiment were

conducted.

Dental x-ray imaging apparatus Dent NAVI (Yoshida, Tokyo)
was used to imaging. X-ray imaging conditions were as follows,
tube voltage 60 kV, tube current 7mA, projection time 0.63
seconds,focus-object distance 250 mm. Digital X-ray imaging
system (Arcana, array Ltd., Tokyo) was used, the image data were
collected with imaging plate (IP, Yoshida, Tokyo).

Region of interest that was the subject of trabecular bone

analysis, first molar root apex area of alveolar bone at the



mandible in adults, in infants were angle of the mandible.
Analyzes the fractal dimension of the taken image, and was
subjected to evaluation of growth and development of the
mandible from the complexity of the trabecular bone in each
dental age. As a results, trabecular structure were found to have
a fractal. Trabecular structure according to growth and
development fractal dimension becomes complex was increased,

the brightness value also showed a reciprocity descending.

Key words: growth and development, trabecular bone, fractal

dimension analysis
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Experimental apparatus for standardized x-ray projection

Digital radiographic system

IP imagereader arcana
Flow chart of fractal dimensional analysis of mandibular
bone trabeculae

98pixel X 98pixel ROI was defined on the CR images

Fractal dimension analysis of Hellman’s dental ages
Luminance value analysis of Hellman’s dental ages
Correlation coefficient analysis of Hellman’s dental ages
Fractal dimension analysis of According to the part
Luminance value analysis of According to the part

Fig 10 Correlation coefficient analysis of According to the part



Bl ydf
1314



g ydf
T8y



SISA|EUR LUDISUDWIP [210eld

UOI3I34102 puad]

surjew oY

i

Ydessoipels j2usig

Bl df
314



[2xidgs x|1=ax1dgs 104




ade |ejuaq suew|2H

¥A M WAL DI J8I0 9mM YD 20 ¥O 21 ¥I
.
® ¢ *
0Z0Fd L ]
IO 0=
ESEET +*9T000-A * -
®
¢ ®

BT

98T

gET

6T

6T

6T

96T

BeT

LUaIsuU=zLUIp |Eloed



a8e |elu=p 5UueW]|2H

YA OJA VAL I 8 VI 2O 9 wO 231 0 WI
1Z0=y
TR OFd -
Tipexp =A@ ® . . .
— e
—_—
~
.
~
g ot

g 314

0T
0c

R F A

B
(557 ~.T) @njea soueUILNT



28e |eu=(Qg suew|2H

vAOOIA WAL OJID JEIM 8I ¥ 20 WO 231 WI

9866 0-
L]
+ BB660-
T 6660

& & + C66b0-
® + o666 0-
+ 96660

¢ . + B6660-

— C000°T-

gl odf
£ 514

JUBD1}4B02 UDE|3LIO0D



umSal xade umSal xade
10404 |EISIp 100d [EIpEW
SIE|DLW PUODISS JEOW pUOIas

umSal xade umSs) xade
004 |EISIp 1004 EIpaw  umSauxade 1004

JE|OW 351y JE|OW 3511} JEjowald puodiag
L 1 1 1 1 1

LT
L

i T SLT
99°0=Y -
BEE 0= o
IGO0 TR ED Ot + 81 mT
o
T S8BT m.
m
i
T 6T o
& $ I

® t 56T

— L

[511]

8]

WIS
£
i 95



ezlE ¥adEe EzlE ¥ade egle ¥ade ezue xade
Io0J|BISIp 1004 |EIp2W 3004 |EISIP 1004 BIpW eauexade 1004
SIE W PUOISS JE|DW PUOIES  JE|OW ISJ)  JE|OW 3s1y  JEjowsad puoles

Bl Hedf
6 514

(174

@

£
(557~} @n|ea soueUjLINT

o=
g8 B

g 8



EzJE ¥xadE EzlE ¥xade eslexade eslE ¥xade
O0J|EISIp  100J[EIp3W 004 |EISIp 100J EIpgWwW  E3JEx3dE 100
SIE|OW pUOIas JE|DW pUDIas JE|OW 1511} JE|OW 3511y JEjow=ld puodas

Bl df
0T 514

5660
95660-
9660
S9660-
£660-
SL6670-
8660
SBe60-
6660
S666°0-

S000°1-

JUBID1}}300 UDE|2MOD



