75

FER IR REERBIFRECE 748 D 75~82, 2012

Whole body SPECT % H\~»7= MIP 145 H 1 & F5i 214
——WERkDEY F T T T 4 L DHER

R T, mE R, IS Wl

ABYERTY, MO EHY, A 7Y

1) R RALIR RERRI AR TR R
2) FERARER AR E L
3) BB ARERFER S ATIER
4) FBRFERFGR S AROTIER
(H 1 JA REFEA#EEE K b

5TV 35,
% MIP &2 L, 5 R O R 2 4 7z,

1T, MEROSTORRIE—3L 7.

7z,

BBy F 77741, BHEBORONWAEIMIOWTHERL D A2 ) —=vIREE LTLL A
b — 2R 5 L180~24000 & DA 3R bIRE SR V. AR Tlde 815 SPECT 1 &

HiE L EEEARESNE, BEEE L LTV ERWRE T 7 2 F ARECER L, " Tc-HMDP DR,
(1 :1.5) & Hotrods 1 X (¢=4~19mm) 2SS HREEEHERL 2. R@EFITIX, #E5%
30~18043> @ SPECT ##{% L 7z MIP & & # 518043 Whole body ROBEE 2 gL 72, X512, AN
ABEITENC D X BRI oMM 2 A & 0 SHEFEHE L 72,

FER - MIP EifRid 4 mmE THMHERIRETH - 72, @EHIB L CERKREITIE904 T " Tc-HMDP O£FE2 R

fisam o 4y A X HERD SPECT O A& TR SHEE L Va3, MIP BB & ) WIHC R T & 72, Bl
HHIE 21T > 7 MIP Eiffix BG 25 S 3 & Lo o AR ORHEAAIRE L 2 D, FRFICEE & [k L

*—T—F:BYrF7774, *"Tc-HMDP, SPECT, MIP

I. ¥

il

B XEEETIE ANV Y 7 AEEI30~50%
B L 2 E 2R TH B0 28, HEPERIAIIT
RTEFLI) VBIEEM W28y 577
7 413, EREORBZEGRILT 2700, BiEE
RS B OB ARRR D KB & 2 2 L T BRI
Hanz, 7, @WK E2IHMBEMIITS
ZENTE, BRERHBELEVW I L% o n
TWwb, ZDid, BEBEOEDLN 2GS
A7) ==V ITHREE L THREIVIEL Ans

nacns,

r vV —% @ *"Tc-hydroxymethylene diphos-
phonate (HMDP) &, Ilith7 V77 > ANEL,
P b7 A b EBERBIEVY., k7, 8
G4£120~24043 12 13852 D #7150 % i3 IR H A~ HE
SNDEDT, Ny 2777y NIz 6 &Y
{BrenTES, Lo, ERLST>o>TWV3
By F 7774 B3 REbRENR Y, BEHI
Lo TEEPKE W, I, o' 741
e EZz oM 5,

Ny 777 X DHE 25 EEGREREICK

&SR T T371-0052 HiFET_RifiET323— 1
TR AT IR RIS
WEEET




76

X

:

Fig. 1 Merged SPECT % (4 J5[a)

KNEFEFE 1 (Maximum Intensity Projection :

MIP) 235 Y, E{HRAEEIZ I Triple Energy
Window (TEW) &9 286 3, % & TAMET T,
25 SPECT (AT, Merged SPECT (Fig. 1)
L9 5%) Wk BMP¥,EEKDEY Y F 275
74 IEAT 5 LT, BEICE > THEORE
WF B IFHE O RIHE DS FTRE D B A Tz

. x5 &

1, EBERUiReEt

MM E LT, B7 7> b A, SPECT
FIMEREREM 7 7 > b & (JSP B (LvEth#)) &
BB A Tl 7V RAE L CMENICERR L,
M E2MEL 72 (Fig.2), 2O77 Y Ao %
vy, Merged SPECT O &R#EZ AT v 7AE
LAy b A7 B ERME 2 SPRE LT, 7
B, SPECT HMREFEM 7 7 > b A @ Hot rods
¥4 2%, 4, 6, 8, 10, 12, 13, 15, 16, 19
me¢ Th 2, iz, AT v TAEL, BIREG®%
ELTOERAEMEL L 9E, R2EOHKE{TS
LT, &5 ICHER OB TIREC 7% B 3k A
7z. b —Hi3 9" Tc-HMDP & L, # O&ERHIZ
EH1 D EELSE Lo, 2 OEREIIE, 20/FEH D
RO DWW TIER B EE£FE () OZEDOYY
WZEDRDT,

RAO30°

L(KI

RAO60"

2. BRPREVAREY

BERIMGET E LT, B 7 7> N A EBRER % 2,
fEEF 4 % CEEER4S+ 3% IR L TolsE
R a2 b8, mERHEKE Lz, *"Tc-HMDP
DE51£30, 60, 90, 120, 18043 ffgfEZs SPECT
2Rt L, Merged SPECT FH 0 i 7 kB tA
R 2 IR FER 3 4 (BRPRARER20£ 7 4F) 12
X OFHL 72, 2 Dt%k, TEW ZFOEESREIE %
f752LC, SVEHHARHEKRERS ZLTES
PilATz, 612, TOHESNIRESFMFICE S
Merged SPECT & & f¢3k® Whole body & 2%
REFEHIR 3 HoM R R & D g L 7z,

Kiz, ABABEIG CFEFERAS 15K, <

19mm

10mm
16mm ?@ I

13mm
15mm

4mm

, -l—'o .. L
6mm

Fig. 2 SPECT RIf&gERHii 7 » > b & (JSP-type)
CESRESE O SNV EHE LB 7 b A



B#t) @ Merged SPECT £ & Whole body
ZDWT, ZNZTNOMEERO LB OB %
R FHER 3 44 Tl OFigiz i & RIfka T
THRHMEL 7.

3. ®EHE

A=A X703 2 RS SPECT 2£& e.cam
() ©, 77— WEEEEE, GMS-5500A/
PI GRZ#E) 2HEHLE. M) v 7 X9 A4 X
F128 X128TC, T NVF— XA > A4 » FvIid140
KeV+10%, ¥ 774 Y I3 7% Th5. HfR
FIRER SR, BB 7 4 VB 13NY — T — R T,
Ordered Subsets Expectation Maximization
(OS-EM #:) (Iteration Time: 10, Number of
Subsets : 5) ) Z{HA L7z, E{RFRIE, HELH
TuipErxEEE L MIP ERTH 2, &35,
FEERZ RSk D Whole body £ (11em/43UIXEE) &
T 279, 443/ElHEEX 5~y F O Merged
SPECT TN L 7z, 72, Merged SPECT %o
IEERFRT L, &>~ 2 7 OEWERE % & 25
4%, Whole body 5 ® X B [ 1% #920~254> T
boiz.

4. FHEHE

fEEENX, KERE (T) & %o RHEOEERHR
(S) ROl Z&EL, a2~ b7 R MHEXRAT
HiL, E&ENZFHEZ21T - 727,

Contrast ratio = (T—S)/(T+S)

7z, IO DOV TIE, BKEFH
PR 3 #ic & 2 BEFHM & t Mg I & D FHiEi L

Step angle 6° Step angle 9° Step angle 12°

UL B 0 »» "o &0
o /‘ B . /‘ . " .
4mm 4mm

Fig. 3 B3 X7 v 7AEIC X 5 MIP &

77
7z, 2B, tBOEIXMETY 7 N SPSS 2{EH L 7.
FERGIE, BEFEME 3 412X D, Merged
SPECT & & Whole body % ZnFnglz,
TEBICHRT 5 2 LT, ZWREERETL 7.

. RIBENEE

EEHinSBE 1, FFROEREL - Hik - NE,
WFFE~DOSIM S Flzs & AR, EREWIITH
%2k, wEhMoBH, FEREOEH, #E
DRF, 774Ny —REREEOBEIC XD
AL, & 52 UOREFEAOFHIC L VRS
DEIEZE7:.

IS DOFHF, FEHETh 2 FERYHE
FEPE D MEERUE % 85F LT,

v, # =X

1. 77> MA

Hot rods O D Tk, FUHFHEZ & Y
R ATy 7B LIz 25, 6, 9
FE7S Hot rods ¥4 X 4 mm¢p % T DI E LS H3R
HATREE o 72 (Fig. 3). MRAFFMEHE 2 % 3
%9 ETHRIBEVTREEE Z S, 6F0D
Hot rods O7in3 & VEARICE S SN iz. £ D7z
W, ATy 7AEELT6ERRHATII LTl
Too R, Edils sy b A 7 EEBOMET 21T -
Jz& 2%, Fig.4 kv, CV. (ZEFRE) »ITIX
—EICR YD, HERZLHRNC LD ERALET 5
0.55cycles/cm % i & A% L7z,

— Step angle 6°
£ 30
=
g 2.5
=
§E 20
<
g 1.5
g 10
0.5

2 03 04 05 06 07 08 09

Cutoff Frequency (cycles/em)

Fig. 4 8% %7 v b4 7RPEIC L 2HEHDITS D &



78

60min

30min

=N=A

Fig. 5 573 2 ks

2. @R
BHBNCOWTIE, PV —U R HBREERL,
Ny 2 75 Rz s, HifEB XU LSRR
Z % R % it s B R EARGE LTz, 2 D54
BT TR, BS990 DABEAS Eus &I L
7z. Rz, TEW #E2H L CHELRIIEC & 2
AT L 72, FHIED D OFBEEDH T > MK
FETT 225, WESZLED NNy 775 RR
Mz s, M R, SERE6s Cilx e 2
%% i an (Fig.5). Sl LT, KB
B EZDORAOWMBOER L EH B LI L Z
%, FHIED 0 130.32, #EZR LIX0.40E %57z,
2o OFHEIT UIEHA EZERE (t HUE)
EiTol, SlENE, 5 %DEMREEZZE L PE%
K723, PEIZ0.00IKmTH o7z, 2D &
SHRBEIWHIED D BRI TH -7 (Fig.6).

Y0min

M & BELRHIE OB I L 5 MIP £

ZOFMIC LY, BEFHFE 3 Z1 5490
43D Merged SPECT # L@ OMETITbN T
W 5 5.4£18043 D Whole body &t % 155 54 12
Y v g 5 &, Merged SPECT D5 »3% /4
Hv G E Bl b, #5905 O Merged
SPECT B3 KR OB REIf & L CRIEZ W &)
W7z (Fig.7).

Femur image
07 ]

contrast

o5 A P<0.001 R’J\'-s_,a.) L
"
0s
02 - .
0.1
TEW(=) TEW(+)

Fig. 6 #EFMIEOBEICL 23> M7 X M DEWL

120min

s
L)

Fig. 7 %7 2 [NERE D MIP 5 & Whole body &



3. ERERBI

REMC LY, BERFHME 3 ZHPANARE
DEBIBLAL OB EZFE L 72 & 2 5, Merged
SPECT B0 /in’ 3 RIGH R 23 T & 272,
EHERS > D SR ENHARE L 72 D, 92D, Merged
SPECT f§ & Whole body D &EREEALIZIZIEF—
LT/ (Fig.8). &8, Tablel i%, BEH
HFIEE 3 4412 Merged SPECT {4 & Whole body
BOME 2 MIERBCTE L TH 5W», BHRELED

79

M EER LD TH S, Merged SPECT 4
& Whole body 12 8 J % G MEREZE DI
EETEREZEMRE TIT o 7R, TN COER
WCBWTPEIZ0.05LA %570 T, #Wi&FE
X 2BMREORBMBIIEREEZ IR ok
Mmootz

V. & =

19714F Subramanian® #3 9" Tc #3% V) > b

MIP images Whole body images
™ ~ -~ - - ~
] r. e 3 A | 4
§ " 3 : ¢ Q n
Ner = w '] = = . } - . »
'.\\'l' H.—-l. \ '/ "’l(
CE - - O
| L 1 £ 5 E
L ) q :-;' Fi f' (;" { :)' : 4
- - - - - -
R L L R
I:,M ] Frd tl-.i_u.H Fen Frid AN POST
Fig. 8 MIP & & Whole body
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Doctor A Doctor B Doctor C
Merged SPECT Whole body Merged SPECT Whole body Merged SPECT Whole body
Case 1 32 38 20 21 27 33
2 9 8 2 6 10 7
3 19 18 13 14 7 9
4 13 12 10 15 9 10
5 16 17 16 16 10 11
6 17 20 17 13 7 13
7 2 2 2 2 2
8 2 2 2 2 2 2
9 5 6 4 5 4 4
10 15 18 14 14 8 12
11 12 12 11 8 7 9
12 2 2 3 3 1 2
13 3 3 4 3 2 3
14 5 4 4 5 2 4
15 2 2 1 1 2 1
16 3 1 1 1 1 1
17 8 6 3 5 6 5

p>0.05
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by Whole-Body Bone SPECT :
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Objectives : Bone scintigraphy is widely used as a screening tool for bone metastasis. However, the 180
to 240 min wait after intravenous (i.v.) injection of the tracer is tedious. In this study, we applied
maximum intensity projection (MIP) by whole-body (WB) bone SPECT in an attempt to shorten the
waiting time.

Methods : In a phantom study, hot gels of **"Tc-HMDP (4, 6, 8, 10, 12, 13, 15, 16 and 19 mm in diameter,
2.5Xbackground radioisotope count) were arrange in the bone phantom. Additionally, images from the
chest to abdomen of healthy volunteers were obtained 30, 60, 90, 120 and 180 min after **™Tc-HMDP
injection. MIP images were subsequently reconstructed. WB images were also obtained 180 min after
mTc.HMDP injection, and the quality of MIP and WB images was compared. In 17 patients with breast
cancer, the detectability of uptake regions (metastases) was compared visually.

Results : In the phantom study, MIP images depicted a 4 mm hot gel. In healthy volunteers and clinical
cases, there was sufficient accumulation of **®Tc-HMDP within 90 min. There was accordance between
findings on all MIP and WB images.

Conclusions : Although a 4 mm hot gel was difficult to depict on conventional SPECT, it could be clearly
visualized on MIP images. MIP reconstruction with scatter correction could improve the background of
the hot lesion. In addition, MIP imaging by whole-body bone SPECT produces better-quality images and
shortens the testing time compared to conventional bone scintigraphy.

Key words : Bone scintigraphy, " Tc-HMDP, SPECT, Maximum intensity projection



