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Assesment of Bone Strength Using a New Quantitative
Ultrasound Device in Chidren with Renal Diseases

Ju Hyung Kang, M.D.", Yun Hye Shin, M.D.", Ki Soo Pai, M.D." and Nam Han Cho, Ph.D.’

Departments of Pediatrics’, College of Medicine, Eulji University, Daejeon,

Departments of Pediatrics " and Preventive Medicine f,

College of Medicine, Ajou University, Suwon, Korea

Purpose : Metabolic bone diseases have been major problems in children with renal diseases
and steroid treatment is the main precipitating factor reducing bone mineral density(BMD).
This study was performed to assess the prevalence of osteoporosis and to evaluate the
clinical factors associated with decreased BMD in children with renal diseases.

Methods : Forty—four children with renal diseases who were diagnosed at the pediatric ne-
phrology division of Ajou University hospital since Oct. 1994 were included. Using-a new
quantitative ultrasound device, BMD and the prevalence of osteoporosis were evaluated. The
clinical and serological data were analyzed in association with decreased BMD. ,
Results : A total of 44 patients were evaluated. The age at initial diagnosis was 6.7%£4.2
years. At the time of evaluation, the chronological and bone age was 9.3%14.2 years and 8.2
+4.6 years, respectively. The renal diseases included nephrotic syndrome 24(54.5%), Henoch
Schonlein purpura nephritis 7(15.9%), IgA nephropathy 6(13.9%), reflux nephropathy(RN) 2
(4.5%), and other renal disease 5(%). The prevalence of osteoporosis was 11%. There was
no difference in the clinical factors between the long—term and the short—-term treated steroid
groups.

Conclusion : The prevalence of osteoporosis was 12% in 44 children with renal diseases.
No significant factor was found in association with decreased BMD and there was no
relationship between osteoporosis and steroid usage duration or cumulative dose. A new
quantitative ultrasound, which is relatively easy to perform, especially in children, is ex-
pected to be in common use and will enable clinicians to evaluate metabolic bone disorders
with ease. (J Korean Soc Pediatr Nephrol 2005;9:21-30)

Key Words : Nephrotic syndrome, Osteoporosis, Bone mineral density, Quantitative ultra-
' sound device
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Table 1. Normal Value of Bone SOS in Children according to Age and Sex”

Age Male Female

(yr) RadiSl  Radi-SD  TibiSI  Tibi-SD RadiSl  Radi-SD  TibiS1  Tibi-SD

0 3105.0 - 3057.1 106.5 3250.0 - 3027.4 82.0

1 33164 196.0 3287.4 115.8 3281.8 121.0 3248.4 75.0

2 3432.3 138.6 3410.2 91.7 3452.1 150.8 3390.1 80.1

3 3558.2 994 3480.5 76.3 3501.9 192.7 3456.6 89.8

4 3591.3 1314 3514.8 83.7 3604.3 122.6 34855 109.0

5 3643.2 122.3 3531.5 90.0 3616.9 127.0 3506.9 974

6 3668.2 86.9 3535.2 1145 3661.2 92.8 3502.3 106.8

7 3661.9 86.6 3536.8 100.7 3662.8 1024 3543.0 128.8

8 3699.0 181 3534.5 1239 3671.9 1045 3509.5 1344

9 3703.3 108.5 3532.2 103.8 37164 769 3474.3 130.3

10 3676.9 1014 35159 144.4 3685.5 95.8 3520.0 105.7

11 3725.2 100.0 3529.6 133.0 37184 976 3574.1 116.3

12 3763.2 11277 3596.5 1355 3753.3 131.0 3600.1 134.3

13 3741.2 1274 36129 112.0 3826.6 739 3624.2 112.2

14 37194 102.4 3624.8 132.1 3833.7 . 1281 3684.2 1175

15 3788.2 97.0 36975 1175 3897.1 994 37247 95.9

*Data from personal communication with Dr. Nam Han Cho at Ajou university(in press)
Abbreviations : SOS, speed of sound measured by the ‘Quantitative Ultrasound Device’; RadiS1, radial
SoS; Radi-SD, standard deviation of radial SoS; TibiS1, tibial SoS; Tibi-SD, standard deviation of tib-

ial SoS
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Table 2. Clinical Data of Patients with Renal
Diseases .
Number of Patients 44
Male/Female 36/8
Age at diagnosis(year) 6.7x4.2
Chronological age at 9.3+42
bone evaluation(year)
Bone age at bone evaluation(year) 82*46
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Fig. 1. Differential diagnosis of renal diseases of
44 pediatric patients. Abbreviations : NS, nephrotic
syndrome; HSN, Henoch Schonlein purpura ne-
phritis; IgAN, IgA nephropathy; VUR, Reflux ne-
phropathy. Others include one patient each with
Alport syndrome, polycystic kidney disease, renal
hypoplasia, benign recurrent hematuria, and acute
glomerulonephritis.
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Fig. 2. Bone status of 44 pediatric patients with
renal diseases.
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Table 3. Bone Status of 44 Pediatric Patients According to the Renal Disease
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Normal BMD Osteopenia Osteoporosis

N(%) N(%) N(%)
Idiopathic NS 19¢ 79) 4( 17) 1C 4
HSN 4( 57) ( 14) 2( 29)
IgA nephropathy 6(100) 0 0
Reflux nephropathy 1( 50) 0 1( 50)
Alport syndrome 0 1(100) 0
Polycystic kidney disease 1(100) 0 0
Renal hypoplasia 0 1(100) 0
BRH 0 0 1(100)
PSGN 0 1(100) 0

Abbreviations : NS, nephroti’c syndrome; HSN, Henoch Schénlein purpura Nephritis; PSGN, poststrep-
toccocal glomerulonephritis; BRH, benign recurrent hematuria

Table 4. Comparison of Bone Status According to Steroid Usage Duration, Cumulative Dose and
Duration of Disease in Patients with Minimal Change Nephrotic Syndrome(n=24)

Normal BMD Osteopenia Osteoporosis P
(n=19) (n=4) (n=1)
Steroid treatment duration(month) 38.0£28.1 4631429 1.0 NS
Cumulative steroid dose(mg/kg) 346.8+244.9 334.6+382.8 81.6 NS
Disease duration(year) 33%24 3.81+358 0.08 NS

Table 5. Comparison of Bone Status According to the Duration of Steroid Treatment(n=44)

Long-term Steroid Use Short-term Steroid Use P
(26mo) (n=29) (<6mo) (n=15)
Disease duration(yr) 3.7*+24 1110 <0.05
Duration of Steroid(mo) 40.7+27.4 14%22 <0.05
Cumulative Steroid dose(mg/kg) 295212681 33.4%£56.56 <0.05
Radial SOS(m/sec) 3715.4£107.0 3587.8+2455 NS
Tibia SOS(m/sec) 3565.5+140.3 3532.84£1349 NS -

Abbreviation : SOS, .speed of sound measured by the

Table 6. Comparison of Serum Biochemical Data
by the Duration of Steroid Treatment

Long-term  Short-term P
Steroid Use Steroid Use

(=6mo) (<6mo)
(n=29) (n=15)
Calcium(mg/dL) 94106 9208 NS
Phosphate(mg/dL) 48+06 4906 NS
ALP(mg/dL) 1975628 2008+t758 NS
BUN(mg/dL) 10.8+34 128159 NS
Creatinine(mg/dL) 0.7+0.2 0702 NS
Abbreviations : ALP, alkaline phosphatase; BUN,

blood urea nitrogen
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Table 7. Comparison of Serum Bone Markers
by the Duration of Steroid Treatment

Long-term Short-term P

Steroid Use Steroid Use
(=6mo) (<6mo)
(n=29) (n=15)

Serum PICP(mg/dL) 3506+1444 4006+156.0 NS
Serum osteocalcin

(mg/dL) 602+t474  743%568 NS
Serum ICTP

(mg/dL) 13.3+49 16.1%£9.1 NS
Urine DPD(mg/dL)  20.0£85 221+105 NS
PTH(pg/dL) 3254222 333+191 NS

Abbreviation : PTH, parathyroid hormone
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