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Basic and Clinical Studies of %™ Tc-Hydroxymethylene

Diphosphonate for Skeletal Imaging Agent
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Shinichi Inatsuki, Atsushi Iio and Ken Hamamoto

Department of Radiology, Ehime University School of Medicine

Research Code No.: 731
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phonate (**mTc-MDP), Bone scintigraphy

The usefuiness of ¥#Tc-Hydroxymethylene Diphosphonate (HMDP), a new skeletal scintigraphy agent, to
detect the bone lesions, was investigated by comparing with 9™ Tc-Methylene Diphosphonate (MDP).
No significant difference in blood clearance between HMDP and MDP was observed in 5 healthy volun-

teers. Any difference was not seen in the urinary excretion studies between these two agents.

Inorder to estimate the uptake of these agents by bone, the count ratio of normal bone to soft tissue was
obtained in 22 cases with HMDP and 23 with MDP by scintimetry. This data suggested that HMDP bone to soft
tissue ratio was significantly higher than that of MDP. Although this ratio of HMIDP was not significantly higher

than that of MDP before first 1 hour after administration, the former became gradually higher than the latter,

and difference was significant 2 hour after administration.

Overall, HMDP image was judged to be slightly better than MDP in qualitatively grading by three in-

dependent observers.

From these results it is concluded that HMDP is a useful skeletal imaging agent.

L #% =
W, By v s 74—, BREROBE
BRI U, ERERES KEREFREOZ
B EBEsFR L), FEKER K {fTith
haiRicizoCTw5b. FYvesr 57 4 g
L LTiL, 19714 Subramanian b o #1457 L,

99T e-tripolyphosphate” 4% 3 L LT, a1 D
*=Tc GLY VRMEAWA R Sh, ERALSh
TWBP09, 197948, Bevan L Tofe Lz Xk b
99T c-Hydroxymethylene-diphosphonate (LL'F HM
DP rWE3) MHLSBAR SR, X0 BHEERN
B, k7Y 75 vALEWEREETH B



390—(50)

EHEShTWEY. bhbhd, i, HA
U7 4 ¥y 2 A h HMDP fft% 513, [
RENAER T &% BicoT, BESHLTY
% mTc-Methylene-diphosphonate (MDP) } [
R L, ToFAtC o WTHgT 5.
I H®WRELUHE

1) FERERRBGET

@ FEFHRE X OFOREHE

HMDP @HFZAC 7 4 ¥y 7 Ad X b B
BEHEKE Ll hicb oA L. B
pH 4.0~6.0¢ Iml ¥4h, 0.07lmg ¢»» HMDP-2
Na iff & (LA & LT, 0.033mg oififbsf— A
AEELbOTHS. MDP 13+ » + (FE—
FOXTAY =T BRGCRRECRE B
FRIABL L7z, MDP @ oWTEROBRE " 1z
L) 2 OENIER, EROREELIHER SR
TW3DT, 4 HMDP © 4 ic - 3L
fo. BRERROWER, HPEAHE No. 51 % s,
85% MeOH BB L Lic_—_—2r=} 7/
57 4 —TCfTit-1:.

@ mfzV75vAh—7

BEE, BEERES I EEA, 5A (20
~495%, H4 A, %1 A) i HMDP, MDP, *
REh 100pCi 2#EL, 1, 5, 15 30, 60,
1208 RILL, T =ARAFvFr—yg
Yh Y VR TERORHERYIEL, #
GECHT 5%/ kRDTHEDMF 7Y 75 v
AR B LT, 7ok X 5B 158
fE~10H CTH -t

@ RPEitR

FIRFIC R EER 1 B, 2B§RR% LY 2h
Zhof SR 5% dose wRidic,

2) KA

@ BHEVE Ol

19804E10 2~ 5 19814E 1 Ao, Bk, %
HEEERVELIT, By vF7/ 57 4 — %7k
- 7o HMDP {#f#22 A, MDP {FRE23 A &5
RE L. TolF, FHEK, KEBAL 0K
Rix Table 1 wwR3ML CThHS. WEEOMHE
B, SFEER TELWERIED LRk i,

HAREZRRESME 54028 H4 5

Table 1 Cases examined and results of bone scint-
igraphy

(i) Sex
HMDP f MDP
Male 13 10
|  Female 9 13

(ii) Age distribution

<20 | <40 | <60 | <80 | =80
HMDP 1 2 9 8 2
MDP 1 3 9 9 1
(iii) Cases and Results
HMDP MDP
No. of | Positive| No. of [Positive
cases scan cases | scan
Bone survey
Lung Ca. 6 4 5 3
Bladder Ca. 5 2 1 1
Breast Ca. 2 1 3 1
Prostate Ca. 1 1 1 1
Uterus Ca. 0 0 1 1
Kidney Ca. 0 0 1 1
Colon Ca. 1 0 0 0
Stomach Ca, 0 0 1 0
Tongue Ca. 1 0 0 0
Others 1 1 IR
1;’:;3?‘7 BoRs 1 1 1 1
Fracture 1 3 3
Qther bone dis. 3 1 5 2
Total 22 12 23 15
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L: Third lumbar vertebra
J: Left sacro- iliac joint
B: Background ( Soft tissue)

Fig. 1 Region of interest
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Table 2 Comparison of bone to soft tissue ratio
between #mTc-HMDA and **™Tc-MDP
L : Third lumbar vertebra
J ¢ Left sacro-iliac joint
B : Background (soft tissue)

L/B J/B
Normal  (a=10) [7.503.11/7.92£2.50
HMDP | Bone dis. (n=12) |6.72:+1.85/7.33+2.57
Total  (n=22) (7.11+2.53/7.64+2.49
Normal (a= 8) |6.62:+1.62/7.10+2.04
WBP | Bone dis. (n=15) |4.99:+1.55/5.51%1.97
Total  (n=23) |5.49:£1.71/6.00%2.08

TH#3E (negative scan), FIEBREE (positive
scan) ¥ XOHZOFEHCOWT, OVt
fE¥s(RE% Table 2 TR,

%M rc-mop
Fig. 6 Sequential bone scintigram (left *mTc-HMDP, right *»Tc-MDP)
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Fig. 7 Case 1; 47-year-old woman, right breast
cancer with bone metastasis to right scapula and
humeral head. (left **»Tc-HMDP, right #mTc-
MDP)
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Table 3 Evaluation of skeletal images

| HMDP MDP

[ “Grade 1 4 (23.5%) 3 (18.8%)

[ Grade 1 11 (64.7%) 7 (43.8%) |
Grade [ 2 (11.8%) 6 (37.5%)
Grade TV 0 ( %) 0C 0%

Total 17 16
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Fig. 8 Case 2 ; 16-year-old woman, osteosarcoma
of left femur. (**mTc-HMDP)
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Fig. 9 Case 3 ; 54-year-old man, lung cancer with
pulmonary hypertrophic osteoarthropathy of left
femur. (**=Tc-HMDP)
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