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Table 1. Characteristics of the study groups

Group Age Male  Female  Total
year.
1 2/12—1 10 10 20
2 1-5 10 10 20
3 6—10 10 10 20
4 11-15 10 10 20
Total 40 40 80

AT PAAES AFH VAT SHEHAL A
#7129 o]8 A= Tanner 7Yl wl =
ot om, FAR L &, TEX 5} o &2
XA #9498 Adstd AU, Y AHE

T LR ST TE

53 2, F719. A3 SEED ALPRE
Z24sgen, FYEE  NorlandAlel XR26
DEXAE ©] 43l A 2—4 855 AWM
o2 #Yslo g/aiz EASH.

A8 £4 # 343 HAL SPSS-PCHIZE
g o] &3t AR FAHUFERY FF
BAE LolRky, 4% Tanner staged) ¥
3to] ME SUx9) ¥ student t-testZ 3]
gte] P05 RAFELR B

4 o

Aole] FdxE JFH(R=0.696), AFR=0.
717), A% ([R=0693), TV (R=0690) R Tan-
ner stage(R=0.636) ¢} #-2% APAAE BJ &
U(R0.6) Z%, ¢, ALP, PTHY A¥AE #
93 FEBAE B2 & AWHE 2).

Table 2. Correlation matrix between BMD and measured variables

Age Ca P ALP

PTH B.A.

TAN B.W. H.T. Sex

BMD R 0.696 0.124 0.210 0.062

0.217

0.690 0.636 0.693 0.717  0.067

BMD : hone mineral density

Ca : calcium, P : phosphorus, ALP :@ alkaline phosphatase, B.A. ' bone age, TAN @ Tanner stage

B.W. ! body weight, H.T. ' height

R ! correlation coefficient (R)0.6 : strong correlation, R{0.4 : weak correlation)
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A% y=03731+0.04%x, AF y=0.3206+0.014
%, A% y=0.0782+0.0070x AA : 9% y=04113
+0.0354x, AZF y=0.3690+0.0107x, A y=0.
0628+0.0051x) & ¥ + AAH2H 1,2,3).

AR T B FEE HIE AR 23 2
Mol A 14 vlgte] 173} 14| 0] 54] 0] 8k 2
Atolel X ERER) (g/cn) 8] 7 Fho] 1T &
Fol 0.335+ 0.226, 4o} 0.335+ 0.116 1] 31 HA)

0.335+ 0.1759.3L, 2TAE do}l 0609+ 0.206,
o} 0645+ 0204 LF L AA 0627+ 020022
el 25 U= AL 22 fosA F
7Vt TH(p<0.05). ey 6404 104113k 3
T ME Fo}l 0.645+ 0.163, <o} 0.784+ 0.1973%
AA 0714+ 018924 2T w8l §-2¢ W3}
#&HA gsith. 3TFH 11408 154018k 4
T3 BE4xe FHd A 4o A Fol 0.813+
0.155, <o} 0,933+ 0.154 —LE] 1L H A 0.873+ 0.163
o2 B Z9x7t §48A F/8IATH(RE 3,
23 4, p0.05).
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Fig. 1. Relationship between bone mineral density and age, body weight and height in male patients.
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Fig. 2. Relationship between bone mineral density and age, body weight and height in female patients.
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Fig. 3. Relationship between bone mineral density and age, body weight and height in all patients.
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Table 3. BMD change according to age group

—fUS - AEE - REE-

Sex
Age grou; Total
ge group Male Female
1 0.335+ 0. 226 0.335+0.116 0.335+ 0.175
2 0. 609+ 0. 206* 0. 645+ 0.204* 0. 627+ 0.200*
3 0.645+ 0.163 0.784+0.197 0.7144+0.189
4 0.813+ 0. 155% 0.933+ 0. 154% 0.873+ 0. 163*

BMD : hone mineral density(g/caf)
*  P0.05: comparision between age group 1 and 2
# : P{0.05: comparision between age group 3 and 4
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Fig.'4. Changes of bone mineral density according to age groups.
BMD ! bone mineral density
% . P{0.05 : comparison between age group 1 and 2
A  P{0.05 . comparison between age group 3 and 4
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Table 4. BMD change according to Tanner stage
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2913 A 054720234, Tanner stage 29) M+
Fe} 0,759+ 0.137, <o} 0.817+ 0.050 221 A A
0.998+ 0080224 B BFM SUE) §9
Al FE71sE e (& 4, ¥ 5, p0.05).

Sex
Tanner stage Male(40) Female(40) Total(80)
1 0.512:+ 0.223 (29} 0.563+ 0. 245 (28) 0.547+ 0.234 (57)
0.759+0.137%( 7) 0.817+ 0. 141*( 5) 0.783+ 0.136*(12)
3 0,961+ 0.117%(4) 1.019+ 0.050%( 7 ) 0.998+ 0. 080% (11)

BMD : bone mineral density(g/cd)

() : number of children

#* 1 P{0.05 : comparision between Tanner stage 1 and 2
$  P{0.05: comparision between Tanner stage 2 and 3

1.2

L.Fema‘e [ IMate [

2
TANNER STAGE

Fig. 5. Changes of bone mineral density according to Tanner stages.
BMD . bone mineral density
% © P{0.05 : comparison between Tanner stage 1 and 2
A {005 comparison betweer. Tanner stage 2 and 3
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A Study of Bone Mineral Density of Lumbar Spine by Dual Energy
X-ray Absorptiometry (DEXA) in Children.

Chur Woo You, Son Moon Shin, Yong Hoon Park

Department of Pediatrics -
College of Medicine, Yeungnam University
Taegu, Korea

Son Yong Kim

Department of Diagnostic Radiology
College of Medicine, Yeungnam University
Taegu, Korea

The bone mineral density(BMD) of the lumbar spine (L2—L4) was measured by using dual energy
x-ray absorptiometry(Norland XR26 DEXA) in 80 children aged between 2months and 15years (group
1: 2month— lyears, group 2 . lyear —5years, group 3 : 6years— 10years, group 4 . llyears— 15years).
The correlation coefficient of BMD with age, body weight, height and Tanner stage were 0. 696, 0.693,
0.717 and 0. 636 respectively. There were sigificant difference in BMD(g/ct) between group 1{BMD : 0.
335+0.175) and group 2(BMD : 0.627+ 0.200), and group 3(BMD : 0.714+ 0.189) and group 4(BMD : 0.
873+ 0.163) (P<0.05). There was no significant difference of BMD between boys and girls(P<0.05).
BMD also increased significantly with development of Tanner stages(Tanner stage 1: 0.547+ 0.234,
Tanner stage 2 : 0.783:+ 0.136, Tanner stage 3 : 0.998:+ 0.080) (P<0.05).

These data indicate that the BMD was correlated with age, body weight, height and Tanner stage
significantly and BMD increased significantly during growth spurt occured in 1 to 4years of age and
puberty.

Key Words @ Bone mineral density, Dual energy absorptiometry, Tanner stage



