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Abstract

The general pattern of adaptation in the
appendicular skeleton with aging is that the
subperiosteal apposition of bone occur along with
endosteal absorption. This remodeling of diaphysis
to a cylinder of larger diameter is hypothesized to
serve a mechanical compensatory function by
increasing the moment of inertia as the cortex
thins with aging. These findings is only true of
the diaphysis of long bone. Measuring the area
and inertia at each section of femur, the
age-related change of proximal femur and
diaphysis is observed.

After screening by physical and radiological
examination, 200 normal Korean adults divided 5
groups in both male and female based on age.
Twenty persons were in each group. One femur in
each person was analyzed using CT images.
Femur scanned with 60 to 80 slices and this
images were digitized. Then 2-D images were
reconstructed into 3-D images. Using the
nonlinear method, normalization and interpolation
technique, 7 locations of interest (trochanteric area
. 1, 2 subtrochanteric area: 3, 4, isthmic area : 5,
6, 7) were determined. On the each cross section
at each location, the area (total, cortical and
medullary) and 5 inertia of moment were
measured. The results were analyzed statistically.

With aging, significant area change occurred
mainly in diaphysis and female. In trochanteric
area, no significant change was noted. With aging,
total and medullary area were increased, but
cortical area was not changed. In diaphysis, lateral
bending resistance increased significantly. No
inertia change was noted in trochanteric area.
Anteroposterior bending resistance was constant
with aging. In more than age 60, total area and
medullary area were larger than that of others.
Lateral bending resistance was higher especially in
diaphysis.

In diaphysis,

with aging, the decreased bone

properties is compensated with the increased
lateral bending resistance by geometric remodeling.
In trochanteric area, no compensation occur. With
aging, especially in more than age 60, the higher
rate of trochanteric fracture is expected.

N e

| Z7hgtel ol dubd oz A F(Femur)ol Al
ZFEAW EFF2 F572L Yoxn, g F3}
o3 Fo A2 A WA FAE A4
d A Ut ol= 33 (Bending force)d ¥
o 3 Aol F7HE o a2y ol
TAAE AEE T AR A Ao
A% Fo AAAHA APAHY d7E= AY QU
3 dEF2YEY dHZle e dile 29
F 24 84T " DA Y& HAeE
"ot oo AAEL 4% Frlol wE FY
g dE I SHEe} R Wi WA
EE F3to AFAAAE Hrislar F)

ol
o

Z

ogo

x e G & "J

bt A <A R A B A A U A - O o (9

;‘,oirz.u_\ﬂ

As 2 9y

o)sta HAlsh ma% 3y Aoz wuAd =
42 20, 30, 40, 50 % 60HolF =2 5T o2 TR}

izt Fo CH??}"% - 20%WY 2002 MAS
Aot dAdAe] REZS HAat E}‘&%%“‘(CT)-@ %
A oF 60~80719) CT 33e& 4o 2z
Extract(Cornel) & %38} A4 3 (Digitizing) st 2.1,
dojzl Z+ dHE U2 AFAAct 4 @9
of il X A9 (Nonlinear Interpolation)2
o] &35l UEHF A£HAH(Less trochanter), ¥
(Isthmus)9] HRAE AAsHet L2AARS YJAE
Vg2 49 5%, e 10%, 3l 5% AAE A
e, AxAE} FH T A-E 35Es 9
g MHAsY, F 7TREoZ UNYIFg 1. Z
gHe] AAREA, FF3U w3, Hde) AL

_EL

259D

CETETRT LT



1997z EAgan =28 A19A H2& 97/11

229 9= AAZRY 4L 78 T 9guAg
Xst Y& 22 100 by 10022 ZA Uyrolx g9w
2o F¥o2 WAL FEAHFig 2, 3, 4. WA
W ANEWEE ZH gddrg THe] tgoeg o
P& oo met Zt WHEY WA WE BT
E, A% Z3(, Fig 5), 9= &3, Fig 6), 4
Ally, Fig 7), 3%, Fig 8), @&, Fig 9o o
T BHEUEE Tl ¥ dFHo W& dsE
EAHCE va EAAL(ANOVA & Correlation

test) £ 2 9 ¢& BAHezZ vim EMaQg
(T-test, Table 1,2).
Less \__,J/—)
trochant
\& 4—— Level 1
\ Level 2
Level 3
@ Level 4
Level 5

0

<——— Level 6

i

Figure 1. Z 99 95

Isthmus

Level 7

2 3

AAHog ddoe] F/ge] wet ANAFY e 3-7
SR A Frtedn, 52 B 2-7dHA
7 A THP<0.05). FAY HHLS A dHoA #
g ¥ale Bolx ggkth. dAldAe d#Fr)
nEg wH fog #z: FAHA  Fyng
(P>0.05).

Azt Mz Aol Frtged wel AANARHL 2-7
g FrstAa, 7AW WA 2-79HgA
7L ATHP<0.05). Ao BAHE A dHdAM &
o) g W3lE Holx &trh(P>0.05).

602 AAANAM A dHA AMAEHRIN FF7
W "ol FodtA Fon, WA Ay Wi}
AN, GAAME F ZT9 7 AHNA HoF
ael7t gk A&t e AAAH] FdF FLs
S}

AMHogE Aol Z713o ulet BARAE L=
3-72H, e 6,799, I,&= 3-7TeHM Z713t49 0
(P<0.05). LyE 49HANE F23 F71, 7aRA
o3t ZAE R e F4% Wiyl gy
2 gt FANME L 3-59HAN o=
Lt 3-7994 F718tth(P<0.05). 2 99 ©&
HARYE W3tE F 2R AxFHed Az g
F3E HAG 60FAA Lok 3-799, Le 67¢
A, [y 3-7334 2, Iy 3493904 3
I, 7ol FARTHP<K0.05). Aol A= AA2

2907

T TG FAANME LE 4599, e 7
H, Iy 4-798 M A THP<0.05).

)

au)

Table 1. Results of ANOVA test for area (P<0.05)

total Area Inner area Cortical area
whole increase increas -
male - - -
female increase increas -
* - = no

Table 2. ANOVA test results of moment of
inertia for areas (P<0.05)

Iﬂ Ib Ixx Iyy IXY
inc inc inc inc/dec
whole -
3~7  6~7 3~7 G40
1 inc inc inc
male - -
(4~5) (7 4~7)
femal inc inc inc inc/dec
emale -
3~7  6~7 @~7 @47
* inc=increase, dec=decrease, ( , )=level, -=no change
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