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Evaluation of Bone Micro—architecture based on histomorphometry

|
oFF TSRl ALY uA 2T B
A% 594 BT AAE A 5

Abstract
ezl g #Hrhe dWAem
HULEE el E HrlskAw, SdEEe
we] EAS 70-80% AEw Awsis
Aoz A Qo). old we} TR
Aol HZ = YUHR 5SS
ATz FEstY  5AS o] &3t
Aretde =go] AT FEofdA
QFEFd o] skt B A= CAD/CAM
ok feature extraction 7]&& o]e]3k

AA S8 Hopo]  HEmItowma w9
nATZE FHE 93 AR A

A ke TS gAstaA)k sk drHor U= wWel 54 F 70-
80% AERE Adsts Zowm dHA
1. A8 unow  ymxr EAdo]  disiAe w e
Pefsta  54E& ol&ste  AdWsiE =
a" 1 & SH = FxA FAAA AE7F Eol Qo B dAFeAE
wel  Ioys wE HoFa o gt CAD/CAM k2] Feature Extraction
=oes Ads 9 W = Huhke 7les &8ste] o mAFRE AT
dwtd oz F HLEE ARESAITH F T dE 7S EAstaa; gkt
Ueyh | Fo RE EAS AW
FA= XEo uA "o "9xT} 2. 7|1 4+
Hl=stdete o] HAAAQ Hmole &
Fol7h s FE Advke= Folth 71E W m AT Re] FEjshA AT[1-
drAow = "WrE we 54 F 70- 10]= w-¢ gFsiAnt 7 dnbzow
80% AERFS A= oz UdEA wol5o X3 9= A2 SMI (Structure
gom U EA  gisiAe w9 Model Index)etil & 4 it} SMI[3]+=
Pejstd  54E& ol&ste  AdWsiE e Z]EHo g w  Fxo] JIu7}  linear
ANZ7F Eol gk, E AFgAaE measure T2 ZAFHIL W FF9
CAD/CAM -oFo] KRRl WAl FIe] wmFo=m FIHHATE
okl Feature  Extraction 7]%&% M-S o ol#d 7Hg 9l B 7HA
ggsto] el HAFRE F4T F A+e bgt FAS FI SMI & Aested
Ve S gAstaar g SMI = 0 oA 4 7-x<] W olA

- 862 -



2005 F57 FHe /NI T8 EAF S
200559 13 9~14 9, ZRjsta

gAoly, 0 o 7MHesE wWrl B T
(Plate)o] 7M. A7 AZSLE w7}
g2 (Rod)el  7Pgtha dgkgid
a9 1 oA Bxol A weo AFee
d4 g #(Plate)o] HH(Rod) BT BH+
o) o=

A Stk = SMI 7F 0 o 755

we] FEE= o xRl kg we
e E=oe RS 9nsih. o]y g
SMI 7F & dMEE w99
FEjstd  AFEA Wo] ARRHIE
JARE SMI = tho] Al 7HA A=
Waxstar vk ¢4 SMI & W 327}
E’-E‘ l"j_v‘f—oﬂ/ﬂ ?——lxot:"_ “l“”“
(thickness)¥& 7F4gstar  UAIRE, o]+
oies] v A olth F A= AA] w
TxAA = Y ol JAE FEol
gAY a9 REES BF FAENE
Zlolty, wiA|wto 2 Al WA= W 39
THAS vEste WA e #s Aol
SMI  Alitel QoA #@AAN A F
stuzE w FEyE FHSE linear
measure ‘r& ©]&3dto] W HAHES
vt Flolth. #xle= A HA=
rdE w R XX HES Fo
Normal whegko g FNYEo 2N
% o < €]

A o] =

ol &l gt

ojehS

[2¥ 2] Medial axis

53] Medial axis & ©°]&3% AT
[45]5 d&2 5 5 Urh Medial axis &
I Ao Y geometry 9o AU
1 Akel 5= &tk gloh ds 5o

A EA49] Medial axis

241

Medial axis & H.o]Ft}. Medial axis &

o] g3l AFE= U™ Voxel & e
A F2E xdstth kst LRk Ql
A Ao #3d Medial axis &

Arsls AL AAHoz A3 o
Voxel Ed& Az o=z
o]t} sFA4F Voxel 9

Tez 3 v as&Ayd ¢ AEEY
HRe 5 87 9tk Voxel =
Fad w mATx RA2XRE Medial
axis & A4t = (Plate)d st
FEES HHo g L ER o] X X 7
Rod © @&ldsl= FEES o=
zdET. olgd SAHES ol&Fo=EHN
Voxel 2 Yeffo]zl 54 w 5% Rdo]
Aup} I Fxo kA =L 2

Tz 7MhEAE BHEstE Aot
T ouE duHE W vAgx g3t
A A = (connectivity) = =
o AR AAEe] g o]Fl o]
A ]]

Awe] a8 mgo

)
.

Y
"o

o AN oY e oY e 2 B W R
 rr o o K oHz RO D 1o 9 (o
O

Fejsts A
SMI 7} Ap-8-5 a1
A R
nf-9- 5 a3
ek, shAIRE @A At
mlFe A HAHE

=
Aol

- 863 -



2005 =7 Fohetal/ gl S
200559 139~14 &, =gt

[o

Normal & F4ote] mdlg §ash
itk 7@ 3 olA witel A7t WS
e . L Y|
H4g gAY T AR UE 5otk

=
4 fr o

By

ol

|

Lot w w AT =2

s (Feature)oﬂ 7)ukste] wheksbeh. mhok
A €]

il

oh=

=A% A AtE d @

AREAIZFo] AL whH Ayt "dolx| E7F olggh W mA e 9lo]

B2 AN A9 Normal © A == Feature & Formal 34 7]& & 4 ¢
ez gk SMI o ¢ A3 ANS AT SMI mvk o we 54 49
Az HAE FAuve Y FHE A5s Ades AR shslh
FAL FAFE Aol gL & £ BE oF sbsA ] AAAE T
oleh. SN AAE galel ASE ARsbEd we Agd o dE Fwe
B AF Eadow Hold 4 AP AAsojef & ol

gtk figel Atk sAm ole@

Abdel ojew& 7l CAD/CAM 7)< Plate Feature Definition

(1115 w  Fx= =xdo EAMS Rod Feature Definition

O]%"S]'U‘i %‘ﬁ‘_—ﬁl 7H}~‘j.% OJ]XV]' %E}i Feature extraction

2, :

v

Evaluation of the bone quality
(% of plate / % of rod)

[Z23 4] Plate & Rod Feature®] &

5. 48 R 3¥A7

& 2 3 Hrte  dityew

(29 3] &2 v+ 54 FULE sZow WreAN, TUR:

wel A4S 70-80% A=W AwdE

4. Feature Extraction 7]&¢9 && Aoz dHA rh old uEl FULER
V54 Aol FHx e Umx EAS
A2 JEjEE 54E& o] &3t

SMI oA+ o ddHdeE sEoxl Awstd s wdo]l  AAAT FofellA

7VEE star e 7|dkstel AS ¥Eet Qo gk VI FHEH
At Aitgt. agla HE 54 Aol A oA < 2o =M SMI
A= ow uMFx Edo] dmly (Structure Model Index)E & 4 At
H(Plate)1-Z9 7} 791k oty stARE SMI = 2 7HA tha vjdAd ARl
G (Rod) 7zl 7FSUEs #dsts JHA Vikete] =4S At S
Zloltt,  H|E  we] mAFFo  FHAo] ZFA 3 ek B Al A= ol SMI &

- 864 -



2005 =73 getal/teitdsete] EA1e-s a2

20055 € 13 9~14 &, FEoetn

Hekshy] o g CAD/CAM
okl feature extraction 7]%9 ARE
7Fede wAE] Bt

W o2 H

6.

n¥i

kil

o

al

[1] Odgaard A, Gundersen HJG, Quanification
of connectivity in cancellous bone with
special emphasis on 3-D reconstructions,
Bone, 1993;14:173-182.

[2] Compston JE, Connectivity of cancellous
bone: Assessment and mechanical
implications, Bone, 1994;15(5):463-466

[3] Hildebrand T, Ruegsegger P,
Quantification of bone michroarchitecture
with the structure model index, CMBBE,
1997;1:15-23.

[4] Gomberg B, Saha PK, Song HK, Hwang SN,

Wehrli  FW, Topological analysis of
trabecular bone MR images, IEEE
transactions on Medical Imaging,
2000;19(3):166-174.

[5] Saha PK, Chaudhuri BB, 3D digital
topology under binary transformation with
applications, Computer Vision and Image
Understanding, 1996;63(3):418-429.

[6] Aaron JE, Shore PA, Beneton M, Kanis JA,
Trabecular architecture in women and men
of similar bone mass with and without
vertebral fracture, Bone, 2000;27(2):277~
282.

[7] Kabel J, Odgaard A, Rietbergen BV,
Huiskes R, Connectivity and the elastic
properties of cancellous bone, Bone,
1999;24(2):115-120.

[8] Ulrich D, Rietbergen BV, Weinans H,
Ruegsegger P, Finite element analysis of
trabecular bone structure: a comparison of
image—based meshing techniques, Journal
of Biomechanics, 1998;31:1187-1192.

[9] Parfitt AM, Drezner MK, Glorieux FH,
Kanis JA, Malluche H, Meunier PJ, Ott SM,
Recker RR, Bone histomorphometry:
Standardization of nomenclature, symbols,
and units, Journal of Bone, 1987;2(6):595-
610.

[10] Gundersen HJG, Boyce RW, Nyengaard
JR, Odaggard A, The conneulor: unbiased
estimation of connectivity using physical
dissectors under projection, Bone,

1993;14:217-222.

[11] Choi BK, Jerard RB. Sculptured Surface
Machining, Kluwer, 1998.

- 865 -



	MAIN
	TABLE OF CONTENTS

