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Effects of Etidronate Therapy on Osteoporosis
in Spinal Cord Injury Patients

Sang Yoon Kim, M.D., Chang Pyo Kim, M.D., Bong Goo Kang, M.D.
and Yang Gyun Lee, M.D.

Department of Rehabilitation Medicine, Soonchunhyang University College of Medicine

One of the sequelae of spinal cord trauma which start scon after the onset of injury is the
loss of the calcium from bone. Bone mineral and matrix resorption causes negative calcium
balance, and eventuzlly osteoporosis.

Etidronate disodium{etidronate) is an oral diphosphonate compound known to reduce bone
resorption through the inhibition of osteoclasic activity. Since continuous oral treatment with high
doses of etidronate may lead to the impairment of bone mineralization and the cessation of bone
remodeling, a ideal therapeutic regimen consist of the intermittent cyclical administration of the
diphosphonate in a dose that inhibits bone resorption.

To assess the effect of etidronate on bone metabolism and bone mineral density after spinal
cord injury, we studied two groups of 7 spinal cord injury(SCI) patients with etidronate and
7 SCI patients without etidronate. Seven patients of treatment group received oral etidronate (5
mgfkgfday) for 2 weeks followed by a 10-week period in which no drugs were given. This
sequence was repeated 4 times, for a total of 48 weeks.

The results showed that the patients receiving etidronate had siginificant decrease in the serum
osteocalcin(OC), urine deoxypyridinoline(D-PYD) level but no increase in their mean bone
density.

We can carefully conclude that intermittent cyclical therapy with etidronate siginificantly
reduces bone metabolic rate and inhibit bone mineral loss on osteoporosis in spinal cord injury
patients.
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Hepdd g@xtelld Frhgse] whgsls ARL
ot W¥slA) ghot, AV A4 ok, AT B
shibd Fo AAAEA AFe A4 ©A v
T AEEZ fo¥m, F2 2AFAAA Aoz A%
3 AWgel TR A T AYA DSl T
o Fr7t EFHAE 2Rl AZe 3 ZAE9
Fehggolaha shgleena,

A 24 F Fobggel dift o 9 HEs
AEn gy Rz B3s I3 AF P &
F D 71EH A7 AFE Hatel el =ghe]
Bt ok g dft A7 o} ulFaln,
A8AEL] ZrhgFel diF Qe FFog ofs)
W3t ol 9 X 57} §53 "H4Yo)r).

Btidronatet F-EAEL] 7|%5-& AslAzle I
a4 Ael diphosphonate A A 2, 2= £ F Zo)
FEoll g < 9 25830 ge AeR 2
A geout?, olAe Afe ALHl mgF A
gl g A7t di-Eoldict ey, #2e] |
FollA] A|LA el 432 etidronate 2] BEE 28]7
T2 A F(bone mineralization)g A JulF¢E
off A3t @ Aolet slol, £71H ALF A
g7t ZaAE g &3l fcka phela
ek

ool B Aol Hedyd F BoFFe W
A" A ellA diphosphonate®l A2l etidronate S 744
el A &gFo g fojsle] FdlAe AEE EF|
Z4e} FRE) ulHE JEE doHgozZ4H, etidronate
o] AeEgdF EvhESol e ol 8l A EH
Al obLA ssich.
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Atk A2 A F F 2419 Eg 4N
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deoxypyridinoline(D-PYD)S ZAl2, ulAbdoj&Ay
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oFEx 2ube X2F 7907 etidronate disodi-
um-g 5 mgkgd 3MWnlch AR SF 1M 2530
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- ot
D CiEEN H2Fe o6, ME, HF Hn
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712 F 27 AR LR Au|gle Aole
$ASA=HP > 0.05)(Table 1).
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7+ 2| A8Ad WF osteocalcin, FF D-PYDI}
e 7Y, A=Ay, Wadihss H¢ EUEE
£ E BARHes FAR el HelA @
k(P > 0.05)(Table 2).
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3 EZ8 X229 12708 SO WA osteo-
cakinQ| %

2o 12709 Bee BF osteocalcing] wls}
T FARHLE Foldt Aol HolA ggrorp
>0.05), X579 127019 Za9 HF osteocalcing]
HAE X8R 328 ngmio|glon), H S & 47
Yol 224 ng/ml, 8714 234 ngml, 127149 22.1 ng/ml
2 A8A) v BE EARHoz FAeA AR
74613 cHP < 0.05)(Table 3).

Table 1. Comparison of General Characteristics between
Control and Treatment Group

Conirol group Treatment group

Charactetistics =7 (=T

Age(years) 352476 35682

Height(Cm) 156.04:9.4 1582467

Weight(Kg) 54.3+52 582+89"

Post-injury duration 6.7-:2.9 62+4.3
{months)

"p>0.05
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Tahle 2. Comparison of Biochemical Markers and Bone
Mineral Density between Conirol and Treatment

Group

Control Treatment

group group

n=7) n=7)
Serum Osteocalcin(ng/mf) 31.5+2.1 328429
Utin D-PYD' (nmoljmmolCr) 117408  127+1.3
BMD (g/cm’)(Femoral neck) 0.83+0.14 072+0.17"
{Trochanter) 0.71£0.18 0.75+0.13"
(Ward triangle) 0.67£0.11 0.58+0.12"
"p>0.05

Values are mean +standard deviation.

D-PYD': Deoxypyridinoline, BMD': Bone Mineral
Density

Normal range: Osteocalcin(6-20 ng/ml), Deoxypyridino-
line(2.5~5 nmol/mmolCr}

Table 3, Change of Serum Osteocalcin in Control and Treatment Group during 12 Months

Post-treatment
Pre-treatment
4 months 8 months 12 months
Control group(n=7) 315421 325429 280+24 26019
Treatment group(n=7) 3281429 22.4+2.5* 234118 221%2.2%

p<0.05
Values are mean-standard deviation(ng/ml).

Table 4. Change of Urine D-PYD' in Control and Treatment Group duting 12 Months

Post-treatment

Pre-treatment
4 months 8 months 12 months
Control Group{(n=7) 11.7+0.38 10.5+1.8 106+1.2 9.6+0.5
Treatment Group(n=7) 127413 11.1£25 8311.8* T5+2.2%

"p<0.05

Values are mean +standard deviation(hmol/mmol/Cr). D-PYDT: Deoxypyridinoline
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Table 5. Change of Bone Mineral Density in Control and Treatment Group after 12 Months

Control group (n=7)

Treatment group (n=7)

0 month 12 months 0 month 12 months

Femoral neck 0.8310.14 0.61+0,18% 0.72+0.17 0.71£0.14

Trochanter 0.7110.18 0.5810.12% 0.75+0.13 0.8210.19

Ward triangle 0.670.11 0.55+0.15*% 0.58+0.12 0.56+0.16
p<0.05

Values are mean T standard deviation(g/cmz).

AR Fo HolE RHojA gtork@>
005, X &9 WF DPYDE X8R 127 nmolf
mmolCre|gjen), 3 5 3 47¥Yel] 111 nmolf
mmolCr, 801%Y 83nmol/mmolCr, 12701 7.5 nmolf
mmolCr X} &4l el 2} gl 8/HE e
FAYHoE fogt xolE HFrHP <0.05)(Table 4).

5 OI=3T X229 12718 £ FUS HE

2 7ol =AY, = A4, Wadihzhe] W
Fyso Wyg B, tlzFold zZzh 083 glom’,
071 glen?, 076 giem®ollAl 1209 % 2+ 061 glem’,
058 glom®, 055 gem’E EAITEHo e $A¢ A4
g EYorlP<0.05), ANBFAAE AEA 4
0.72 glem®, 0.75 giem?, 0.58 glem’oll] X 2F 127
ol 77+ 0.71 glem®, 0.82 glem’, 0.56 glem’ L2 X
2R Hsl 2% SAYHeR {8 Ko7t @l
21 e}(P > 0.05)(Table 5).
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2] (bone remodeling uni)ell4] F F47} F YA
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B & F9 E4129 &M pyridinolone(PYD)#} deo-
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MY ool F F47) 743k ghol Qolvekz aig)
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phonate7}  osteoclast-mediated bone resorptiong < A
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