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Fig. 1. Distal wrist X-ray changes in pre-term infants; (A) Grade 0: Normal density of bony cortex along shaft with nor-
mal dense white line at metaphyses and normal band of lucency in submetaphyseal fegion, (B) grade 1:Loss of dense
white line at metaphyses, increased submetaphyseal lucency, and thinning of cortex, (©) grade 2:Changes of grade 1
plus irregularity and fraying of metaphyses, with splaying and cupping — that is changes of rickets.
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glole] A A FTHE AAFUEE 1500g o]slell A 0.380 +
0.022g /cm?, 1501gellA] 2000gAte]+  0.400 +0.033g/ cm?,
2001 go] Aol A= 0.442 £0.034g/ cm20]gl o o 2ol A=

Table 1. Whole Body Bone Mineral Density and Content
as the Group of Birth Weight

Birth Weight Gestational BMD
(gram) Age(weeks) (g/cm?)
Pre term
— 1500 13 299=+1.9 0.380 +0.022
1501 — 2000 24 32.1 1.5 0.400 +=0.033
2001 — 2 34.0+0.0 0.442 +0.034
Full term 13 . 40.0£0.0 0.475 £0.033
p-value 0.0000 0.0000
r* 0.9249 * 0.7684 ¢

BMD : bone mineral density
Values are mean + SD.
*r : Correlation coefficient of group of birth weight ver-
sus gestational age, and BMD.
Significant p-value : * —0.001
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Table 2. Whole Body Bone Mineral Density and Biochemical Parameters of Preterm Infants, Grading Skeletal Change. (n

=39)
Grande of skeletal change .
0 1 2 p-value r

Gestational age(weeks) 32.45 +2.1 (11) 31.53+1.6 (13) 30.73 = 2.1 (15) N/S
BMD(g/cm?) 0.42+0.04 (11) 0.39+0.02 (13) 0.37+0.01 (15) 0.002 —0. 5276
Ca(mg/d1) 9.07 +0.85 (9) 9.10 +0.93 (9) 8.77 1+ 0.86 (8) N/S
P(mg/dl) 6.50 +1.37 (7) 5.50 (1) N/s
ALP(IU/) 537.2 4+ 257 (5) 576.4+336 (9) 542.1%+137 (7) N/s
Parathormone(pg/ml) 96.2 +85.9 (2) 98.8 +47.0 (4) 98.7 +61.9 (4) N/S
Calcitonin(pg/ml) 53.7 +18.9 (2) 38.1+ 7.2 (4) 45.3+29.9 (3) N/S
25—O0H Vit. D(ng/ml) 10.6 +7.23 (5) 8.9+3.05 (5) 10.3 +2.51 (6) N/S

Values are mean *+ SD, and the number of parentheses is number of infants.

N/S = Not significant

*r : Correlation coefficient of grade of skeletal change versus each parameters.
Significant p-value : * —0.001

Table 3. Biochemical Parameters as the Group of Birth Weight
Birth Weight Pre term

p-value

(gram) — 1500 1501 — 2000 2001 —
Ca (mg/dl) 8.80 +=1.09 (5) 8.99 +0.85 (19) 9.45 +0.35 (2) N/S
P (mg/dl) 6.03+1.34 (3) 6.58 £1.42 (5) N/S
ALP (1U/1) 515.6 &+ 201.9 (5) 587.7 £ 270.8 (15) 275.0 (1) N/S
PTH (pg/ml) 142.1 +24.5 (3) 79.5 +51.8 (7) N/S
Calcitonin (pg/ml) 45.8+4.9 (3) 43.1 £22.7 (6) N/S
25-OH Vit. D (ng/ml) 9.10 +=3.36 (5) 10.37 £5.12 (10) 10.00 (1) N/S

Values are mean %+ SD, and the number of parentheses is number of infants.

N/S=Not significant
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Fig. 2. Correlation of whole body bone mineral density
with birth weight

Fig. 3. Distribution of bone mineral density as the grade
of skeletal change of distal wrist
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Fig. 4. Distribution of the birth weight as the grade of
skeletal change of distal wrist.

¥ Fig. 5. Representative scan image of

A. The subject is a female infant(GA 40
i weeks, birth weight 3100g) at 1 month
of age. More frequent white attenua-
tions on the vertebra and both extrem-
ities than B. Whole body BMD was 0.
: 463g/cm2.

B. The another female infant(GA 30
i weeks, birth weight 2050g) at 45 days
7 of age. Whole body BMD was 0.364
, g/cmz.
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The Usefulness of Whole Body Bone Mineral Densitometry
in the Osteopenia of Preterm Infants: Comparison with
the Wrist Radiography and Biochemical Parameters'

Bong-Jin Cheon, M.D., Jin-Do Huh, M.D., Sang-Bum Shin, M.D.
Byung-Kook Cheon, M.D., Young-Duk Joh, M.D.
Jeong-Mi Kwon, M.D.2 Seong-Sook Jeon, M.D.?

! Department of Radiology, Kosin University Gospel Hospital
Department of Radiology, Ilsin Christian Hospital
’Department of Pediatrics, Ilsin Christian Hospital

Purpose: To evaluate the usefulness of whole body bone mineral densitometry in the diagnosis of
frequent osteopenia of preterm infants by comparison with the wrist radiographs and biochemical
parameters.

Materials and Methods:From January 1995 to January 1996, we obtained whole body bone
mineral density(BMD) studies using dual energy X-ray absorptiometry(DXA) and wrist radiographs
of 39 preterm infants. They were divided into three groups according to birth weight, under 1500g,
1501g to 2000g and above 2000g, and four grades of skeletal change, as seen on wrist radiography,
according to the scoring method of Koo et al. Groups of birth weight and grades of skeletal change
were then correlated with whole body BMD and biochemical parameters. For comparison, normal
data were obtained from 13 infants born at full term.

Data were analyzed by one way analysis of variation(ANOVA) and correlation and regression
analysis. A p-value of less than 0.05 was considered significant.

Results: Whole body BMDs were significantly lower in the more premature and smaller birth
weight infants(r=0.77, p=0.0000), and in the higher grade of skeletal change(r=—0.5276, p=0.
0000). Aggravated skeletal changes were found in infants with lower birth weight(r=—0.3822, p=
0.01). Interobserver variation in grading skeletal chzinge was 42.9%, and intraobserver variation was
18.4%.

Biochemical parameters such as serum calcium, phosphate, alkaline phosphatase, parathromone,
calcitonin and 25-hydroxy-vitamine D did not vary significantly according to either birth weight or
skeletal change (p »0.05).

Conclusion: Premature osteopenia is more effectively diagnosed by measuring whole body BMD
using DXA than by grading radiographical skeletal change or by biochemical parameters.

Index Words: Bones, absorptiometry
Bones, mineralization
Infants, newborn, skeletal system
Rickets
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