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9mre~HMDP Bone Uptake Quantification and Plasma Osteocalcin,
PTH Levels in Hemodialysis Patients

Euy Neyng Kim, M.D., Hyung Sun Sohn, M.D.,, Chan Young Bang, M.D.
Soo Kyo Chung, M.D., Choon-Yul Kim, M.D., Kyung Sub Shinn, M.D.
Chul Whee Park, M.D.” and Yoon Sik Chang, M.D."

Department of Radiology and Nuclear Medicine, Internal Medicine’,
College of Medicine, The Catholic University of Korea

In this preliminary study, plasma osteocalcin, PTH level and WmTe-HMDP (hydro-
xymetylene diphosphonate) bone uptake(BU) were measured in 14 patients with chronic
end-stage renal failuire who were on maintenance hemodialysis. The aim of this study
was to determine the difference of bone uptake between renal failure patients and
normal volunteers, and to determine the correlation between bone uptake and osteocalcin
- a sensitive and specific marker of osteoblastic activity and PTH - a important
hormone of bone metabolism. There was a statistically significant increase in 180 minute
uptake in the patient group when compared to the normal volunteers while there was no
statistically significant difference in 20 minute uptake. Plasma osteocalcin and PTH
levels were also significantly elevated compared to normal values. But the correlation

between osteocalcin, PTH and 20 and 180 minute bone uptake was not significant.

In conclusion, our preliminary study suggests that, in chronic renal failure patients,
180 minute ®™Tc-HMDP bone uptake is increased significantly without direct corre-
lation with serum osteocalcin or PTH levels. It seems  that further study is needed to
evaluate other unknown factors that may influence the direct correlation between bone

uptake and plasma osteocalcin and PTH in patients with chronic renal failure.
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I 1. B3R
No Sex Age Calcium Phospho AP i-PTHx* Osteocalcin
(mg/cl) (mg/dl) (IU/ml) (pg/ml) (ng/mb)
1 F 42 8.8 573 161 360.81 14.42
2 F 31 9.1 2.70 298 64.55 14.26
3 F 45 8.0 3.93 224 76.18 10.65
4 M 50 9.1 3.96 171 5.30 6.60
5 F 71 89 558 77 3.24 1.84
6 M 62 8.6 5.43 117 14.02 513
7 M 70 10.1 470 247 4,78
8 F 50 8.0 446 160 65.31 7.68
9 F 37 8.3 6.75 222 129.32 22.37
10 M 58 84 4.42 255 225.70 18.07
11 F 26 9.0 435 299 23.45 10.94
12 M 30 9.0 6.27 84 79.22 14.26
13 M 50 95 4.70 170 6.54 4.84
14 F 49 8.6 480 180 236.54 11.52
Mean = SD 4814 88*06 48%1.0 178t74 99+111 10.53%£5.78
Normal 9.0-115 25-45 41-133 12-72 M : 34-11.7
F : 24-10.0
* 1-PTH = intact PTH
&Hoz Zrigel Qutm P W2 gsteocalcin 9. HAYEZ
e T BAE 34 272 dhi o ol 3 E - -
] = IE &g ¢ ° N =5 (f“ ek No. Sex Age i-PTH*  osteocalcin
olErt B2 AE=E d#A Jom, F FAY xx (pg/ml)  (ng/ml)
Heehd Auy Anyrs) =i 713 QJukA o]
et AT T HA AXY X FoH BAHE) 2 F 64 2151 3.47
g Bafs 9tk 3 F 36.67 2.21
¥mTeo] EEA)7] phosphateZ o] &3to] A 4 M 9.50 381
B 5 M 12.3 2.27
Z A AT AL gArg & 23 o) abAl 2]
2 49 ARe $4e b & 3l sler ° A o
wol 728 olgHel Lk 53 N4BYRIL
A Aol A B RAEY FEA] Zrbahm uhalA Mean=SD 53+14 185x98  29=*0.7
2 JH7 2719 Rolgs vaE wo] Yt Normal 12-72 M : 34-117
F AT T 4A BT Aol oA A 3 Fo2atiod
ol olgHo] gt olF W, An 2y Ty * i-PTH-intact PTH
AP AN AF AFS(whole body radio-

nuclide retention)®, AA W HE MW we

FEAQl g BF A4 W' Fojrh,
ATFNNE Karayalein'” £3} 70o] 2babzma
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o o R AE22T BEMY|E o|§sle HAZ 7)&A = gA= 34-11.7ng/ml ol A== 2.4-
£ 9F Yol 284 ANSGTh BAES B4HY 10.0ng/ml oI,

ddAge slm I, %‘B‘J—} Q1 A A (calcium

= 2. 2 M3 Mo FUs BY

Ak dAg F Aol g 699 BAHA ALA A3 ARE 4% 24d 9% 29 2 A
g2 gzzos gt ZE e PATOTRE & FAEAFE, FF(zygomatic bone)]T FH &
AAL Mol AR FAAME wokth 2324 =AH39ch. ¥*"TcHMDPE 550MBgg 3
BAF 2 A4 uzT W3 2E, A LAY 9 FAY F A S W), 2] 2 B 2 44
AAEF T A B T2 E(intact PTH) osteo- 7}011 64x64 JEZH29 ZH FFFE E3h

OXL

1 =y g4 0&dlA FE 120

1

calcinX& E 1, 2% Zth ) day]e= 1%
5&77}11 9% 7

ol
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1. Osteocalcin?| RIA &3

2) 719} 27] F AFE 2087 180 #7} 1

g R4 Aol ) AHE 2™ osteocalcin B AH 94e it
o ¥ 2 B4 AP WA Aste) E AHH 4x4 $2E BHIGeE s 27 A7
F 2 g5 YT T4t st A AA He AEE T ER7F Ryl AFE AA

Fig. 1. Vascular phase.

Fig. 3. 180 minutes delayed bone uptake.

Fig. 1-3. Using ROI's of 4X4 pixels, initial
vascular activity was measured in the
torcular region (large arrow in fig. 1)
during 60 seconds after the beginning
of flow activity in the cerebral vessels.
The bone activity was measured on the
frontal, zygomatic region and cervical
spine( arrowheads in fig. 2 , fig. 3) at
20 and 180 minutes and the background
activity was taken on the neck
region.(small arrows in the fig.l, fig.2
and fig.3)
The bone uptake ratio = (Bone activity
at time T - background activity) /
(vascular activity 0 to 60 sec - back-

Fig. 2. 20 minutes early bone uptake. ground activity)
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B AFAe wA Bael A gz AleldA
o =71(208) 2 271(180%) ¥ M3 AXE Stud-
ents unpaired t test® ARE3le] wlwslgch =3
Zrzre] & A3 AT T TAXY dBAY RS
Yetf=d vlud Boldsd 9itssl 2 Aoz %
#HA 8F osteocalcin 2 F YA 22 27R4A
3289 8F TR 4AEE Pearsond) M

O

steocalcin ¥ ¥ TR

= 4%, 8F o
A= 74 HF T EFAERE VeIt
Z i}

A AERA Y] fxbe] 208 7] & AIAE
1808 7] & AFAAE 2 €% i-PTHS osteo-
calcinX = ¥ 3% 7ot

HARZ, ATFZ, BF LFA g A8 27
At} 180% 2y] F AAATE 2tz 89454, 28+
20, 63+4002 FYdET F HHAAHE 3214, 9
vi9, 23+163 HlwEtel EAHOR {olFA FrtH
o] AYTHHFF(p<0.002), AFF(p<0.05), #ZF

B 3 9y Aed gy #xe) =7, 4] 2 MFHHT 2 ¥F i-PTH, OsteocalcinX|

No i-PTH= oC #H5F BU A5F BU #= BU
(pg/mb) (ng/ml) (20/180min) (20/180min) (20/180min)

1 360.81 1442 21/25 7/15 17/28

2 64.55 14.26 26/31 5/28 23/32

3 176.1 10.65 89/103 -14/4 34/65

4 5.30 6.60 45/77 -8/1 18/23

5 3.2 1.84 83/81 54/57 80/66

6 14.02 5.13 88/54 28/3 98/19

7 247 4.78 85/76 54/35 87/83

8 65.31 7.68 v 4/6 771

9 129.3 2237 54/66 20/43 23/41
10 22570 18.07 140/113 0/29 122/88
11 2345 10.94 59/99 0/69 35/75
12 79.22 14.26 174/156 17/29 158/111
13 6.54 484 137/192 32/34 117/144
14 236.54 1152 223/168 63/34 136/97

Mean*=SD 99*111 10.53+5.78 (88+62/89+54) (18%24/28£20) (68+:52/63%40)

I 4 8% % oixEFeA 208 =7,

* 1-PTH = intact PTH

A7 2 MFHME U HZF i-PTHS osteocalcinx| 2| H|W

i-PTHx* oC H3F BU A5E BU @ BU

(pg/mD) {ng/mD) (20/180min) (20/180min) (20/180min)
A 99=111 1053%5.78 (88+24/89-54) (18+24/28+20) (68£52/63%40)
Wz 185+9.8 29107 (68x43/3214) (15+£12/9%9) (54+44/23+16)
p value 0.02 0.0008 (0.98/0.002) (0.70/0.05) (057/0.03)

* 1~-PTH=intact PTH
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H 5 #X 9 oixolA 8FE Osteocalcin, i-
7] 2 E-EEelol An

oA

osteocalcin intact PTH
(c.c/p value) (c.c/p value)
osteocalcin — 0.654/0.003

i-PTH 0.654/0.003 —
# 3Z(20min) 0.015/0.949 0.126/0.619
A% Z(20min) -0.332/0.177 ~0.158/0.532
#=(20min) ~-0.092/0.715 -0.027/0.912
2 3Z(180min) 0.187/0.457 0.104/0.682
A5 E=(180min) 0.264/0.287 0.048/0.848
#Z(180min) 0.161/0.521 0.087/0.731

C.C=Pearson correlation coefficiency

(zygomatic bone, p<0.03)]. ¥4, 208 %7 & A
ARE 9A wPARA B2 FRA [H3Z 88+
48, AFF 18124, AT 68+52] AANZTH A2
6848, AFZT 15%12, #F 54+ 44])2h F7}5 o]
Aot FAHeR F3 Aol gt £3 ¥
% osteocalcin® (ng/mD+ AZF (10.53%5.78)
A A4tz (2910720 Falo] FrtHo I
31(p=0.0008), 8% #@3 32 E F=(pg/ml) 4§
Al A7 (99111104 A4 thxT (185£9.8)x%.
o FJstAl S7tEe] AATHP=0.02)(F 4).

8lA|%k 83 osteocalcin oV} 8F BN 5=
2 =9 =279 27] F AR EAeld ARFe
frolg A4ade UUTKE 5).

fu

il &

QAN 2 Aol o7 F4L WA I
o wat AT, oz RuAAM JB ¥
(osteitis fibrosa cystica), 133 TAIZES
Ag 5 9ok

= AR AFENLS dA F 239 Ax o
7kl o9 83 XF/F HACh Graaf & & 4]
Ao Aga HEAo] A Fo|9YFE Adsl=
S AEF AFIE He, 234 B S F
AAEE F7HPIE F8 988 dda Rustgnd
Yool dApoNE AdE2AE dol 2087 1808
dxel z7] & By F AAYEE FFY £ e
29 e Axste] Btk ofx ¥MT.-HMDP

7t e F4EHE AR 7He defA JdA gon,
FASRISI M AA N A% Az Hzta) e F
o o8 AVelztm %EA Ytk Fracis
(1969) FitsiIz|AdAe] Ao u|sle} EHH
Wi, 2 98 FAzZNouter hydration shel)S 7t
A7 W& = A4 &3 FHAL HF A He
L, T2 dFAsEe E 71
A% gAZY, g E= Z2 FEA
2elol @ 2427 43 A2 P 2Velgke uy
g 3 u= Qioh

Osteocalcin (bone GLA protein)& E=xz}gko]
5800 =Sl HIElK & L 2T ddoldy F
23 AX o vZTAY F gz FEA A3
3 AT F F59 A Fa% 988 $vn &
HA Ak =3 F LA EAAN FAHEHE osteocalcin
< F EAxe 4% 2 F gAE FFEFHeE vy
3l7] W&ol ¥% osteocalcinx= # o] AL A
e RIE o =3 ¥F 9A94 A4
49 FAERT ¢ Bolkrl £ Aoz <A
Atk Lian %-2(1985) ¥F osteocalcin FH A=
9] v}l (mineral phase)d| A% g1 «=3
A g Ay MEHe & YehilE Relgtan v
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23 T AFH x99 it nnd
RoZ Hrg v NBABA} 14
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