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osis), ¥4 =4 (insufficiency fracture), =< 244 Z-F(sarco-
matous transformation) S-o] Quh? w3t WAL Fek

2 glo] =9 7= (bone strength)E ZEAIA A &

o] A +x i}

w3k A X855 B ARt e 2,
73 e e BAA X852 % 27 #H)7 ToE A%
s AEAE A THAS Qo] EA9] 1A o]
Y 718 ¢ gemg A X8 & 24 % E7t
£ S8l A71AQA 2% AAE Hed Zlog A7E

dtder Z9: AA FHE A 1 LFFALnelA
Al 4 L34S dEE AR AABGE AL
b @ FHL1I~L) T T A X 5 9)ol £33y

2 AR X g9 Fol AXslH tE S AN-e 5
E X gkl welk X 29 qholl 3ok wlebA A
A ¢] #Hk(divergence)oll 28k HF-S-od (penumbra),” AF2k(scat-
tering)o| L} x| BHlgko 7 ol A ‘47} WA Al 9] odel
S WS Aoz AZAEW v ogke X]EHHEH
B "oz HZof wz} Xol7t U5 7}\_(1; A7 =) e},

T T T3 B o FE = FulE vl X g5 vk

['_u.
2

B} szz}w A4 rﬂz% ApolalAl el gl
?}01-‘:— g Al 2 92829} A 5 2=H 87k
AolE oulge W gl Aer zAEe
sASA e folatAe ehgkAT A4 vzl
Aol Al Al 5 937} Al 2 93P BUE
7} =& AgS Holdy Husgich”

olol] A AL TR wbAA X 5E WS zZ7 Bl

v

LRI
fri fa

2 ol ol o
it

et

Aol gxxglo} dlElE ARolA BAQ A2 Wl
QA Bl A4 Nelo TuE G4 w AL P
AAske] FAE 2ATe] AL BT RS 4G
B Bl Y FUEY SAL doluuA o] ATE
PR

CHAH o e
1. 917 oy

[¢} =2 v
A ?l BEE ‘i‘;‘il 3]£H°1W FH W A ATHTE &
|

e

A A} nE FES RS WA, FAE A4 A
Hod ARGNA A% WA WS 8O A, P
Uz Aol SOz AT B u o WS U eel WA
A ARE WS 4, DY W FUEE, Dl Aol
i Aete] 37h A 8E B BAS AN F 9672
#4E oz ARE A%

L5 AtolZ, 81& Z3AIE 44" (obturator foramen)®| o}
N2, F-F *Z AAE AZHk(true pelvis)oll 4] 2 cm 8He
2 gk of7lel A3H A 244 45 dEE T
5 oolatE WAL AHlEE Xdlsldch e A5l
HA e S XE AFoFZ F 46 GyE 115 GyH 1Y
23] o] ZASAV F 504 GyE 1.8 Gy# 19 13] Y
Fol zASIa o7 WA AR Frhsle] IHE
(“Co) FNLLE o] 83 Ag7Ul 3 X E(intracavitary
radiotherapy, ICR)E &}$itl. X 5+= AR 3.5 GyH
T 23|12 F 63] v 83] AP 3 Gy” F 3R F
8~93] APt e WAA X859 A F 575
GyE 115 Gy4 19 23] vbro] 2487 ¥ 504~63
GyE 1.8 Gy¥ 1€ 13] A3t

2. 917

U 5= vT LunarAte] DPX Expert(Lunar Corp., USA)
£ Agsto] o]Fo|A] WAL &< (Dual energy X-ray
Absorptiometry, DXA)SLE A 1~4 23799 e F H

A1) FUEE Sskalck BAY A2 el 4
AARAA 71 oA A 1 3239 W A ZH Al

_16_



4 Q37309 vEE AE AAFTNA FH5 4o =
e ol #edxl T-score®} Z-scoreS ZAVsFTh T-scoret
A AU A RS HTFhelA ¥ FFEAXRTF
oz A5 FAshe o2 49 =L ut
gelm, Zscorew 2> AU AT FEHE oA #H
2R HE "olA] JeAE FARE e ZA Al
o] TUE ko] Auh} HefZF QLS Hbedsla gleb?
=

R
rla
=2
ox
X
il
lo
iy
e,
bt
i
o,
>~
2
2
d
o
N
9
o
o
N

sto] AT (k719 Al
Z~(Body Mass Index, BMI)E A1l om njuke] B
oo} gl ok 7|FEE o] &3k NI EAE A=
WAL X8 T8 F TUE AALA S B3 717N
), ICR 7} 7, 7847 4 24 4 2535 dds
gk oA S 2 X] g (hormonal replacement therapy, HRT)
of Frell thall =AbsgAe

3. 84 =4

= =

7t B T-score®} Z-scored] H X7} 247 H9qH =
EAgH ez §oslA Ao]7l YEA ANOVA ' post-
hoc testZ o] &3l At w=3loll 93l EsPA w3tr}
T-scoreol] "X d8ES 7hokslo] Z-scorel 3h7| EA43)
R ok 604 m]He] AP TubE e E T2 4
= 33k
shalre] EAF Fedsle] dF, AF, BMI, AL X
ZUE AALA Y A3 717 ICR 7§
T-score®}2] FAE Z+

=
g g dolR 7] 93] AT EA(Pearson correlation) 9

Table 1. General Characteristics of Study Subjects (N=96)
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ZA ZEa# SPSS 12.0 for Windows (Korean ver-
sion)& ©]-&3}3 "/P SAA FeTES pakel 0.05 7Rkl
As sei

[¢}

e nt

=

1. 8% AR e

1A
am

AT taAte] Hi AH L 59542 5009 6othr A
A9 2% XAk BMIOl wel AAFT-S 454d%),
BAARAZFTE 308 (31%), IAFTL 224 (23%), Bl
407 (42%)°1 e} ICRE Wb 74971 Wokal, of4 328
A 72 A %Atk (Table 1).
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x| Ad UHE] T-score®} Z-scorex= & t} Z+ H9H & n|
A A4 LFF9 1) B HEE FEETE Al 1 23T
ACDSE fFrolgt Hol & Bl Al 4 Q3594 o

T AHE@EAolodle 43 Xo|E Kol ekokrt. 604
njnke] G FollAE 22 AIE HrkTable 2).

2| (L1, L4, F) T-score, Z-score BaX|9|
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3. IHaXte| ity EMED 2} B2E T-score2to| &

2 ZHA|
EE B9 T-score= 97, ICR of Foll tallA] <]k

= B3, AF, HRT o F-of thal| A= fe
3t oko] AABAE Bt AR Aol A= Al 4
Q

Variables N (%) Mean+SD* Minimum Maximum
Age (years) 59.5£10.1 37 79
<50 17 (18)
50~59 33 (34)
60~ 69 27 (28)
=70 19 (20)
Height (crn) 153.5+5.7 139.0 166.7
WEI%ht 58.1£9.4 39.0 84.5
BMI kg/m 24.7+3.6 16.6 33.9
Post-RT duration’ (months) 49.2+40.0 1.0 227.0
ICR’ Yes 72 (75)
No 24 (25)
HRT' Yes 16 (17)
No 80 (83)

standard deviation, body mass index, TPost-RT (radiotherapy) duration is the elapsed time since radiotherapy has completed,

1ntracav1tary radiotherapy, 'hormonal replacement therapy
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Table 2. T-score and Z-score at Different Site* (Mean+SD")

1% lumbar spine (L1) 4™ lumbar spine (L4) Femur neck p-value f p—value§
Total age (N=96)
T-score —1.94+1.27 —0.42+1.60 —0.53+1.15 <0.001 <0.05
Z-score —1.11+1.21 0.40+1.44 0.48+1.02 <0.001 <0.05
Age<60 year (N=50)
T-score —1.42+1.02 0.18+1.32 —0.13+1.11 <0.001 <0.05
Z-score —1.27+1.22 0.32+1.44 0.31+1.13 <0.001 <0.05

*T-score and Z-score at different sites are compared by one way ANOVA and post-hoc test,

Tstandard deviation, by ANOVA,

by post-hoc test: there was significant difference between L1 and L4 as well as significant difference between L1 and femur neck,

but no significant difference between L4 and femur neck

Table 3. Correlation between T-score and Variables at
Different Site*

Table 4. Factors Relating to T-score at Different Site by
Multiple Regression Analysis

T-score
1* lumbar 4™ lumbar Femur
spine (L1) spine (L4) neck
Age —0.449" —0.377" —0.429"
Wel%ht 0.243" 0.348" 0.350"
BMI 0.164 0.252" 0.242"
Duration 0.067 0.160 0117
ICR} —0.293" —0.220" —0.246"
HRT' 0.283" 0.369" 0.407"

Values are pearson’s correlation coefficients, body mass in-
dex, duratlon the time elapsed since radiotherapy has com-
pleted, 1ntracav1tary radiotherapy, hormonal replacement the-
rapy, p<001 p<005

AL ESthTable 3).

4. 98 A=, HRT {5, ICR {52 2t Hd T-
scorell9| CI= 3|7 £2AM

kel EAE %‘01]“] Zt Wg Zrol] =2 Pearson
© 9%, 2%, BMI, HRT o{% H#H<45 ICR
Z} W50 ASAL S HAG &
1™ T-scoreol] WX = 238 J&kE
9 E4% 3= AE3 BMI
oke] w5 7oL° A3 A wiitell ok 3414 (multicol-
linearity)®] A7} Slol /N WiFES o4 AR S 9
3l AAF AFE ALl vg 39 A4S ook
Mo SR (dd, A%, ICR o%, HRT oJH)E<
ZF B g A 1 Q3K 9] T-score M52 27.5%, A 4
ZH 9] T-score M52 29.1%, HEZF 7AHE2] T-score
HE2 34.0%5 AHssich

ARG Al 1 aF 9o} thE T 9] T-scoret 723

Dependent Independent Standardized R2 val
variables variables coefficients p-vaiue
T-score 0.275 <0.001
at 1% lumbar
spine (L1)
Age —0.316 0.002
Weight 0.202 0.035
ICR* —0.210 0.035
HRT' 0.081 0410
T-score 0.291 <0.001
at 4™ lumbar
spine (L4)
Age —0.190 0.060
Weight 0.305 0.002
ICR* —0.157 0.108
HRT' 0.214 0.030
T-score 0.340 <0.001
at femur
neck (F)
Age —0.234 0.017
Weight 0.296 0.001
ICR* —0.163 0.084
HRT' 0.235 0.014

*intracavitary radiotherapy, "hormonal replacement therapy

=9 Adg Hylor}t Al 4 23 H9% e o3 Aol
uAck A 7 T8 BFolA T-score®t fo]3F &9

AIA-E Bk ICR o HgE Al 1 253H$]2] T-score
ohut F-oJ3k &9 A#-E Hlvk HRT ofF W¢e A 4
QR HElF 5] T-score?t o3t Fo AR

Helon} Al 1 85599 723k dzto] Iglck(Table 4).

Jiof gl 7515

—_

B AdFoAe Al 4 235909 diEE 47 T-score

_18_



9} Z-score7} Al 1 255919 gHEt ¥ 2 A4
<l ol& WA *]:‘%'- el s AY F
grx] BQlol|A] =2 T-score®} Z-scores Ho H
skulo] TelAS oAy B 4 g %7:]0]3]_ 745},
Sahota & |7 %719 LHb oA @45~ 60Kﬂ) 150 &
oz HHEAYA 2FFHY T-scored] AolE A3
At 7z @ 35917l T-score®] W WolE Hylon, A
R Tscore7]- 744 g 7497 A weka,
thgol Al 1 23599, Al 2 L3797 7h A
A Baskdeh? H]i o] A o] & A9 =
o7 AgE 7)ol AelAl 2 Aol da IFH, vt
W o]z} 9l 4 9lAuk Aurol S glAo & & AMAoel
FE9e EUE Aolol gt AF2ATE =50 °] o
T AdE Fzste] B A Aot H]-‘J—OH ol 2
TFollA Al 1 8559 EUP Al 4 2FH2]9] T-score7} {{‘ﬂ]
vehd A2 ugle & EE‘}‘ geelet Y=t
w8k Ryan 52 1000%*4 A4 A 40~ 604 Tt
o7 o Ay HHA 27 EHE AuA
(glem’)y= Al 1 QRS0 Al 4 Q3592 NH2FE
S7bske AAE By ot METL7bol| Zscore] ]3¢
Aol fle Aog BusyehY o] dAzte} e 2
ATollAE 60Amke] AR el A 1 eFFLl9} Al 4
235919 Z-score7b 23k Apol S Hlch whahA 9
A diels e & AR AFsHde veE T
AE e Hole Aoz A7)
A A 5E e ATAETE A A
< Aol el EASAH R
KA A thzol Hlal SabgellA Al 5

o1~ r‘—h:I:

Of

Ll

—Ll

)z B4 o)A

K
ok

47]7&01 7L477}x]°l Aguke B z
TE EF ° 2 717 FH ] 2oy F
o3t Aol & HY s Ao g AE
T}l EHOHH Aoz =& Tscored H
dgFo g Qg ZQUA, otm =3}l
o] Fofxl AQIA = &

e
i 1o

» g

— [4 10 FlO -{O" 1’E

& ol

;;L mﬁ Jo N

lo

i

(<
ok
oz
o
E
ot
o
e
rlo
:L
rin
ko
r [

3ol o3t =3 WA ] YA ¥ 3Hosteophyte, inter-
vertebral arthrosis) W&ol HFZFe] FUE7} DXA HAAY

o AA UL $AEG 2 249 5 9o 2
=4e ga) Ea ALHE DXA A4S A4 U
z4e] £F Aulolw] A=z4§ AdUAS 2§ 3
oA WAAS AgNA FARTAY WAL Fog

o

“ o v T =

%0171 Sl wkz 604 wRke] AT e HE LR SA
WS YozF A ATEH 7P vlmelA =

w3} lol] b2

89 G e & ¢ dor 1 F YA G
E P es 4g39s oz gz
Zoll ¥ i

Zsl= dBA wstel = A E (osteoblast) 2]

o7l AIE Wt So| weislE v ol ) AT F
o AAE 2T Aoz Adsm P

s
sAaE ol AFEollA dxE AE HolA] ek
&} < 99 % FAlA ?—2‘
%o S io]"& A7 4F A e=d =229 AN
=4 7 (microfracture) Z-of] }E}
U+ Z A% A (bone remodelling)¥} FA7} & Aoz A
2R ekar 19l Reinbold 59 QAT E whAAlo] F
F718 £2AE dAlEte] A & 239 EHEE SV
H313}9 01} Hamada 59 AFollA+ &
= Wallste] FHEI) FraEE ARE Hu
A & 5o Tl AT AT el ofshd TuE wkA
A A& EE W AFRFES @AY 235 =5E
3}2F(bone mineral content, mg/ml)= F4 &zl vl &
At g Holow, WhAd =A el e Al 5 &
Fo| E571% FFo]l A YA e} WAL 247 &
=571E T Lo AgE VA= HeE W

9 B%
ek® W St 5 FUES YAA A mskel
%
o:

©
4z
r
v
2
>
e
o%
>
>
o
ﬂi'i m

<

d

i A
WA gty Hasigieh”
17 Al o 03 Al A2l 4
2100l A9 X gws] 9F
o]]-“—:- -’ﬂ"/H’ﬁ 2] 50% u]u]—_q AL Meko] So] 7l
HA AFgE LR A FAHY AL =9 A4

.
A% A fAT0] T AGHR o 2 2

O
Hh=]o] H]i”az%' | :3'_"‘3:1 (heteroge-
1

) w2 A) A

_19_



Xl 2009;27(1):15~22

3

(bone density)®} =2] 4 (bone quality)2]

$ ol

g

g

o}
ﬁo
A

)

ToR
I

"
g
-

o
!
b

A=
T

o]

E
Lo

9

vl ZAA AR

s

o

F

A7k BAol o] Fol4 3

| o

ohg¥l te

3]

7t 249 A9l 2

o1l

ol

12holl o)

“

al

A

] O
h=

2
[e}

£ 9

T

5

Hoz AFo| wol URs

t‘ll_

=

ol
B B AT E 7 9] BFA AFo] Bo] 17}

7} Yok ek

27 o

A

Al 1 @9

o

F ATl so] FUE

=83 2Ed 27}

Q

3]

3k
dl o] A

=
5

3]

|

[e}
i

=

1
?‘89)\—\_

e 992 oelA gl aeiAl s

Ho]A]
kL

Zgtoltt. thE
El

3} 3t glol A
M2 4 9]l oleh

=

o] 2Rk o

"t of] A< 8k (biomechanics)® 2l &
I

e o

= AR o)

al

A

)4

|4l elw] 9]

T-score?] 3

zFo] 7} glo] A 1 8 FH LR} =X

W A WANA AR hE ARAE Bol=E A 4

I
o

A

el & uf Al 4 255919k i

TA7E AR 79

Al 4 2552919}

A=

T

oA ol ]
oA o4 TEE AzFol HAET Hlel

27) H
. T

1=}
él'r‘

-
= 4

=

4 st

3y
Ay whebA A 4

3]

gk H

o

T

(<]
Ri8

219l T-score Xl =3}ol] €]

= ICRE

ol e A

\

o)
e

W

..WE

M
n}

ICR A& of el u}

2

"
il

o+ of

2 Fuwd o

7hs Aol el fefafiof & 2

& o vujsleg A 4 &

a4 A 737}

N
s

=

ol
=%
H
e
QE

O

3
A

N
He

o of
o
K=
3
9
4

gl o]
A7k
ofl sl

T
=4

R
5F

AT HA F Aoleh. A

)
(¢}

A A&k

=
=

F 73 ¥ o](variation)Z <l
T-score$} Z-score?] A 24

Tol wldl e BUEE
AR, W AFol7] o)

I+ A

7 (selection bias)<]

fu

]

A
L
s

og
2

=
F A

L84

ES

[<]
RN

3]

T

Axto] giglont Al 1 2FF9oll ARt ICR X &

A2l Al

3}
xo

L8
L

H o

A A8 A AE7L glolA WAl X8 o

3} oAl o

%l
=8

H,

% glel =
wLEA

of ek B Aol A tEF AR T-

scoreZ7} Al 4 2FH Q9 T-score}

=
=

[e]

=
o1
o] k3 9l Hololt}. AAZ HAF

o Hel7t 9}

=

ol mlx &=

PERIEE

I

= A5Fe A4 A8 A Al 4 Q389
2

s} el A=

T

1t

q
o] ot

2
=4

==
3

4, 2784 Holol 93 Le}

A w7

SA
9

W

0 gstel Wzt ob

5o 7

ks

o)
2

stoha

g0

a4l o]}

=
a-

=i
=

A

_20_

o Qoo w

=

2001 ©l= H
Aol fgo] oA

A7,



webA 3
Az A% AR ¥ A2 AT
7t "ed Ao
29le) 5o gUE
ol 7] $lel
wlsh A A
o 2149 177} Lad Ao 4

2 dFellA= Al 4 3-—’?-—‘?—-:49} e
oF Z-score7} Al 1 QFF-9]9] x| K} T f{‘% ABE H
et drklE UH%P—E g @R Aeke o JJr?i
ot ZF 2917k ofn] ol Aololl WA =3t v
Qo] e 1 & o glom WAA A8 “‘-1401] !
AelAY 285 B4 ¥ =2 T-score®} Z-scores H
o Mol 2 F WAAS] AHE BEAo R FES

¥ % o guigt AsE QA a4 A
Z

F7he] vl AT
2 H9 oA

&l

Of

i

(5] =
Ao AZbeh wg A NE BT TUE By
o] dAH g oW Su|E FpA A Wy A7k F

74l A7t Heste olo wrebA WA X & A}l
= ZAAbell gt EekgEe] Akl Ak
2 A7t

o 1‘“1'1
o
i
2N

fo K

ul
=
A

X2 X

ik

L =i

MO

1. Consensus Development Conference. Diagnosis, prophy-
laxis and treatment of osteoporosis. Am J Med 1993;94:646-650

2. Chang JS. Senile musculoskeletal disorder. J Korean Med
Assoc 2005;48:247-253

3. Leib ES, Lewiecki EM, Binkley N, Hamdy RC.
Official positions of the International society for clinical
densitometry. J Clin Densitom 2004;7:1-6

4. Williams HJ, Davies AM. The effect of X-rays on bone.
Eur Radiol 2006;16:619-633

5. Nyaruba MM, Yamamoto I, Kimura H, Morita R.
Bone fragility induced by X-ray irradiation in relation to cortical
bone mineral content. Acta Radiol 1998;39:43-46

6. Khan FM. The physics of radiation therapy. 3rd ed. Phila-
delphia; Lippincott Williams and Wilkins, 2003:199-201

7. Chen HH, Lee BF, Guo HR, Su WR, Chiu NT.
Changes in bone mineral density of lumbar spine after pelvic
radiotherapy. Radiother Oncol 2002;62:239-242

8. Koh JM. Examples of osteoporosis diagnosis. J Korean Soc
Osteoporos 2005;3(suppl 2):49-54

9. Sahota O, Pearson D, Cawte SW, San P, Hosking
DJ. Site-specific variation in the classification of osteoporosis
and the diagnostic reclassification using the lowest individual
lumbar vertebra T-score compared with the L1-L4 mean in
early postmenopausal women. Osteoporos Int 2000;11:852-857

10. Ryan PJ, Blake GM, Herd R, Parker J, Fogelman I.
Distribution of bone mineral density in the lumbar spine in

20.

21.

22.

23.

24.

25.

26.

21.

_21_

. Yang SO.

. Yu W, Gluer CC, Fuerst T, et al.

. Hamada K, Hon R, Shigekawa K, et al.

. Mitchell

VoS
~

o
H>
rz
0_>‘L
fas
=z
0x
>

4N
Pl
b

1

=2 Hatet

i

2 oIxt

= =

AL

health and osteoporosis. Osteoporos Int 1994;4:67-71
Importance and proper evaluation of osteoporotic
fracture. J Korean Soc Osteoporos 2005;3(suppl 2):17-30
Influence of degene-
rative joint disease on spinal bone mineral measurements in
postmenopausal women. Calcif Tissue Int 1995;57:169-174

. Hopewell JW. Radiation-therapy effects on bone density.

Med Pediatr Oncol 2003;41:208-211

. Reinbold WD, Wannenmacher M, Hodapp N, Adler

CP. Osteodensitometry of vertebral metastases after radiothe-
rapy using quantitative computed tomography. Skeletal Radiol
1989;18:517-521

The early
changes in bone mineral metabolism due to radiation-mea-
surement of bone mineral density in lumbar vertebra by
quantitative computed tomography. Nippon Sanka Fujinka
Gakkai Zasshi 1991;43:1-7

. Youn SM, Choi TJ, Koo ES, Kim OB, Lee SM, Suh

SJ. Effect of pelvic irradiation on the bone mineral content of
lumbar spine in cervical cancer. J Korean Soc Ther Radiol
Oncol 1997;15:145-152

. Stutz JA, Barry BP, Maslanka W, Sokal M, Green

DJ, Pearson D. Bone density: is it affected by orchidectomy
and radiotherapy given for stage | seminoma of the testis? Clin
Oncol 1998;10:44-49

MJ, Logan PM. Radiation-induced changes in
bone. Radiographics 1998;18:1125-1136

. Park JY. Exercise prescription for the prevention and treat-

ment of osteoporosis. J Korean Med Assoc 2005;48:847-856
Marshall D, Johnell O, Wedel H. Meta-analysis of how
well measures of bone mineral density predict occurrence of
osteoporotic fractures. BMJ 1996;312:1254-1259

Han KO. Basic physiology of bone in understanding osteopo—
rosis. J Korean Soc Osteoporos 2005:3(suppl 2):3-7

NIH Consensus Development Panel on Osteoporosis
Prevention, Diagnosis and Therapy. Osteoporosis Preven-—
tion, Diagnosis and Therapy. JAMA 2001;285:785-795
Nguyen T, Sambrook P, Kelly P, et al. Prediction of
osteoporotic fractures by postural instability and bone density.
BMJ 1993;307:1111-1115

Tromp AM, Ooms ME, Popp-Snijders C, Roos JC,
Lips P. Predictors of fractures in elderly women. Osteoporos
Int 2000;11:134-140

Kanis JA, Glier CC. An update on the diagnosis and
assessment of osteoporosis with densitometry. Osteoporos Int
2000;11:192-202

Gillette-Guyonnet S, Nourhashemi F, Lauque S,
Grandjean H, Vellas B. Body composition and osteo-
porosis in elderly women. Gerontology 2000;46:189-193
Cauley JA, Robbins J, Chen Z, et al. Effects of
estrogen plus progestin on risk of fracture and bone mineral
density: the women'’s health initiative randomized trial. JAMA
2003;290:1729-1738



CH

I

A Z 25t 3]

Xl 2009;27(1):15~22

S o .

— Abstract

Analysis of Bone Mineral Density and Related Factors after Pelvic
Radiotherapy in Patients with Cervical Cancer

Sun Shin Yi, M.D.* and Tae Sig Jeung, M.D., Ph.D."

Departments of *Family Medicine and TRadiation Oncology, Kosin University College of Medicine, Busan, Korea

Purpose: This study was designed to evaluate the effects on bone mineral density (BMD) and related factors
according to the distance from the radiation field at different sites. This study was conducted on patients with
uterine cervical cancer who received pelvic radiotherapy.

Materials and Methods: We selected 96 patients with cervical cancer who underwent determination of BMD from
November 2002 to December 2006 after pelvic radiotherapy at Kosin University Gospel Hospital. The T-score
and Z-score for the first lumbar spine (L1), fourth lumbar spine (L4) and femur neck (F) were analyzed to
determine the difference in BMD among the sites by the use of ANOVA and the post-hoc test. The study
subjects were evaluated for age, body weight, body mass index (BMI), post-radiotherapy follow—up duration,
intracavitary radiotherapy (ICR) and hormonal replacement therapy (HRT). Association between the characteri—
stics of the study subjects and T-score for each site was evaluated by the use of Pearson’s correlation and
multiple regression analysis.

Results: The average T—score for all ages was —1.94 for the L1, -0.42 for the L4 and —0.53 for the F. The
average Z—score for all ages was —1.11 for the L1, —0.40 for the L4 and —0.48 for the F. The T-score and
Z-score for the L4 and F were significantly different from the scores for the L1 (p<0.05). There was no
significant difference between the L4 and F. Results for patients younger than 60 years were the same as for
all ages. Age and ICR were negatively correlated and body weight and HRT were positively correlated with the
T-score for all sites (p<0.05). BMI was positively correlated with the T-score for the L4 and F (p<0.05).
Based on the use of multiple regression analysis, age was negatively associated with the T—score for the L1 and
F and was positively correlated for the L4 (p<0.05). Body weight was positively associated with the T-score for
all sites (p<0.05). ICR was negatively associated with the T-score for the L1 (p<0.05). HRT was positively
associated with the T-score for the L4 and F (p<0.05).

Conclusion: The T-score and Z-score for the L4 and F were significantly higher than the scores for the L1, a
finding in contrast to some previous studies on normal women. It was thought that radiation could partly
influence BMD because of a higher T-score and Z-score for sites around the radiotherapy field. We suggest
that a further long—term study is necessary to determine the clinical significance of these findings, which will
influence the diagnosis of osteoporosis based on BMD in patients with cervical cancer who have received
radiotherapy.

Key Words: Radiotherapy, Bone mineral density (BMD), T-score, Uterine cervical cancer
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