%)

\)

'*I-metaiodobenzylguanidine (MIBG) - fif > ~F 275 7 4
(BT 5 = HIEHME OB A
—phantom % fju 22 OFFIERCR O B e oW T——

T
BT

NN
M BE—**

meE >
AT X7

BE '2I-MIBG DL ~DE D AR OERIFEMELE R 572010, DFEBBFE 45 FlIH LT first
pass (FP) #, 1 X (X phantom # fjv 7z 5 (Phantom #5) ic X » MIBG &5 r v v2 JlIEL, #
DB B L. £72, ORFRE H/M) &, FPick 25 h v k2 bEH &N 3.0 ERER (MU-
FP) L # Wik L, WISEOBBICHO W TRHM L. X 3.5cm o phantom NIZRESNT v Y o PO
Haoy My, FEBEXITY> 2 Lick ) FP gL BifAHE c=0.81) #4#7-. %7z, FP #: L Phantom
F o HHMEN 5 W H OO EIRERIZr=0.94 © X b TREFAMEE %R L, Phantom g FP B:0fCH &
L CHAMEHATRE R AR T - 2. —F5, H/M (3 MU-FP & AHEIZR» 125 (p<0.001), FEFIEIOEE
K&, ERMEREORM L L OSHT 2 13 EENLE L Bbhiz. Phantom #ix MIBG o BTl
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75 L CHERMTRET &, IERE, »offERFETH Y,

. & E

123].metaiodobenzylguanidine (MIBG) (3 / v =
£t 7Y v (NE) o BfE & [rEkic, 28R PR A
O/NRNIZ EICHEF T 5 LHERISh T,
L7z » T~ MIBG 0 85 % ERMICHR
Prd o 2 LIk 0O R, IO
Fa5 I OWEL EETRIL, RRMEREL
ERLLES WREMS S 239, ek VThbh
TV LHN~DRIREROF MGk L LT, fk
5O FHHEICE B PIEEY, B0 ERAFME
U CHiERODRRE O B 5 5 53, fiE g first

* R ERR A AR
** [\ HAROEMIER T AR AR
ZH I SFEIHG6H
BHEZMA I SHEI12A6RA
ARIFERA | TP iRES 2-9-2 (T 183)
WP RBL AR 25 R
[ i

AR CL—F U IfTI T LV RETH S.
(K2 31: 143-149, 1994)

pass (FP) & i\ % 720 51 # 5 OER A R
5. AEbh bz, MIBG o#H &2
phantom # W CTHIE L, BRIREKOHH & RAA»
(Phantom #:), # D ¥EEES L OVE M FP ik &
W Uiz, £7z, OEhRi & MU-FP % edgs L,
TR BEIC > W TRF Lo TR 5.

IL MREAE

1. Phantom 3% & FP D H#

1) Phantom iz & 5 2% 5RO HIE

HREAOKEBERET 450 THs. Hika
phantom (Fig. 1A, B) N iz, # 5 §i#% o MIBG
D225ml Y rYEHAL, BT AX-HN
GERDEP RS 5 A0 b P I I
(Sophycamera DS7) # F{\», phantom o it - #
ASD NN Sem ICE B EHICERELE. b6
7 U, Phantom #: & FPEETH O 5 EA HEE
WL % & 5 I TifREt 2 SHlicowTiT -
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detector

syringe 3.5cm

phantom

DYNAMIC 1MIN

MU= _H-(A1/A2xB)

°°
~Tx8oxs 00

MU : myocardial uptake

H : myocardial count

B : background count

A1 :area of myocardium
A2 : area of background

T : total injected dose (/ s)

Fig. 2 Measurement of total injected dose (T) per second from the peak count of a time-
activity curve with first pass method (A); Quantitative estimation of 123I-MIBG
myocardial uptake (MU) from the planar image in the anterior view (B).

7= L = %, phantom » F#gA5 3.5cm o ESIC Mg cIEm A2 S 1 7 —2IUEL, Hoh
BRE LB, WEOH 7 MR LITVE L 7 Foifg Ty v U E B Wi 2k C ROL & 3%
Stz. O L, AKFHZo T phantom ELTC, #hpigovy Yoy boEES
DOESZ 35em ICRE L THIEEfT 7. 8 BH Ay b (Toam) & L7, MERER O 23
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Phantom MIBG Planar Planar Planar Phantom
imaging injection imaging imaging imaging imaging
(1min) first pass(lmin) (5min) (5min) (5min) (1min)
I } } } { } |

0 15min 45min 4hour

Fig. 3 Outline of the clinical protocol.

B oM EE EEL, PR (36 T/fiEL
12

2) FPick s 2FEREOHIE

Phantom iz X 5 {EREER O JIE & 1T - 72 45 f
X%, 128[-MIBG 111 MBq 3 mCi) ##73 L
1 B2 L OBEEGE 1 R L <5 — 5 Ik
{7 -7, "BI-MIBG 0 Bifle R — 7 225
feic, FEEARMERIRE VTV, BE#A
HAHA20M T35y va L. WE2E%
OB L L ORI REdIAR 2 SR, v o7
FeqRtT7rv—ao2hy s MEE I BREicks T
528 Y 57y b (Tee) & L(Fig. 2A), phantom
I onze2¥E 17 b (Tonam) & L
T

3) Planar f§iC X 5.0 F RO B

W 15 921k, 45 %, A REIEI# o G 3 RS,
ZHZEh preset time 5 4y, 128x128 = kY v 7
Z, 1 pixel 3.4 mm » &4 < 123I-MIBG o || [
% et L7z (Fig. 3). BEohicv v 5774 1
T, Fig. 2B IZR4 & 91 £ W 31 o0 U sk 1
OFE #E L, 121-MIBG L ffi~D B v b
ke, LA EERER (MU: myocardial uptake) %
HH L7,

4) FIEFIOKRE - i - KT L o

Tee % BBHEMH & L72BE, Tonem fE2 FIEFIOFK
DRESIKFTENEI DERAOLICT D
12, Trp * Tonam o (Ter/Tonam) & HE, FE, &
KEE L OBERICO VTR LK. 2LT, 20
R OHEO N HBRRE b L ICRIER LI
MET M2 H 7z,

Z 2T, KEFIE L7 Phantom 32 X 2 JlE
il (c-Tonam) & FVTHEM L 720 IR R (MU-
pham) &, FP i X b Rw iz %58 (Tee) 2

8000 N N " N " " N .

y = 0.804x +1505

TFP(counts)
g

r=073
p = 0.0001
3500 n=45

3000
3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000

Tpham (counts)
g. 4 Relationship between the total injected dose
measured by phantom method (Tpham) and
that measured by first pass method (TEp).

F

LEH & MU-FP # ik L7z, MU (%) &
BT INE L, 4HLLFEPEEHA L 72,

2. OEFIBRERE (MU-FP) &R E H/M) O

Jod

[F)—3iEf7) 45 flic et L <, Fig. 2Bt - T,
B (9% 9 pixel) PNEEL.ORIE & D2fE 0 BO RO
FhZh lpixel bi=vorvo FrEHL,
H/M & L7-. 154y, 454), 4 BfSlic > H/M
»EH L, MU-FP &l L 7-.

iR B L Y, F— & JHEIZE Sophy 20G-
256 # /-, B EZEMIEICT Sperman’s correla-
tion coefficient # v 7-.

nm. # g

1. Phantom % & FP E(C L 32 5ROLE
45 Bz > T, Tpnam & Tee & LBET 5 &,
r=0.73, p=0.0001 o &7 75 #HEH % £ 7= (Fig. 4).
2. Trp/Tonam b & B &, $E, SEXAE LD
BaE
B L Ter/Tonam 3 r=0.013, p=0.936 &, #i

Presented by Medical*Online



146 HE#
a , e o ' wn,
° 2 .“‘ o ° [ ]
1 ® o o -
8 °
" °
o
E ol r=0.013
= p=0936
2 n =45

140 145 150 155 160 165 170 175 180 185
Height (cm)

°
000 ® 9 o |

| #9
(]
5 8 L] o
- .6 y =-0.0045 x + 1.343
E a4 r=045
p =0.0018
2 n=45

35 40 45 50 55 60 65 70 75 80 85

Body weight (kg)
Cc 14
12{_ _® ¢® e%4 o I
(X _J (™Y
1 o °
e ~. [ ] ° [
E 8 L o |
[} L
& y =-0.2524 x + 1.486
F 4 r=037 }
p=0.013
2
n=45
0 —
12 13 14 1.5 1.6 1.7 18 1.9 2

BSA (m3)

Fig. 5 Correlation of height (a), body weight (b) and
body surfice area (BSA: c) with Trp per Tpham
ratio (TFP/Tpham).

i o nokn HELITr=045 p=
0.0018, {AFEHE L ¥ r=037, p=0013 L7V,
oA % B 1= (Fig. Sa—). ZoHTL v+
DEWIRE L o HEX y=—0.0045x+1.343 5
Phantom 0 # % v b ictk&E % T FP o 7
vy MOGERF 2 U T OMERE H iz,
¢-Tonum=(—0.0045 x BW +1.343) X Tyham

31 % 2 5 (1994)

8000 N 4
7500
7000
6500
6000
5500
5000
4500 r=081
4000 p = 0.0001
3500 n=45

3000
3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000

TFP(counts)

y =0.783x +1299

c-Tpham (counts)

Fig. 6 Correlation of Tpham corrected by the body
weight (c-Tpham) with TFp.

4
[ )
35
3
[ J
25
9
g 2
L
2 15 ®
4 ® 15min
0O 45 min
5 A 4hour
0
o 5 1 1.5 2 25 3 35 4

MU-pham(%)

Fig. 7 Relationship between myocardial uptake (MU)
calculated with c-Tpham and MU calculated
with Tfrp in each time.

C-Toham : R T HIE & 4172 Phantom ik 2 42
Ay b, BW {KH, Tonm : #i1EA{o phantom
Tokpleegkbno o b

3. ¢Toham & Tre & OPBAFR

Cc-Tonam & Tee & D% % Fig. 6 IC7R L7z, #
B{#% iz r=0.81 T& v, phantom |k % 245
hy bEEETHIES S Z Lick ), Phantom
e FPELoRIck Y BiFMBEED .

4. BEERF—YICHITIHE

c-Tonam & D B L 720 £ He R (MU-pham),
BXO Tee X WV EH L 2OHIERE MU-FP)
H#g L7 (Fig. 7). Wi#FOBRE 154 T r=093,
SEE=0.181, 45 4} © r=0.94, SEE=0.160, 4 F5[#]
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a 2s
[ J
2.4] y=0.2203 x+1.482 .
r=0.49
22 ° 3 °
& p=0.0007
G ° [
2 ®
.18 &
z
1.6
- .
1.4 [}
® o
12{ @
1
0 5 1 1.5 2 25 3 35 4
MU-15min(%)
6
b * ;
24| y=0.3976x+1.282 ¢ o
r=0.61
22
p=0.0001
€ 2
§ n=45
. 1.8 [ ]
2.
14 °
1.2
[ J
1
0 25 5 .75 1 125 15 175 2 225 25
MU-45min(%)
28
C
26 y=0.6849 x + 1.096
24 r1=0.78 ° °
®
22 p=0.0001
s =45 [ ]
§ 2 "
g 18
1.6
1.4
1.2
1R -

0 2 4 6 B8 1 12 14 16 18 2
MU-4hr(%)

Fig. 8 Relationship between myocardial uptake calcu-
lated with FP method (MU-FP) with Heart
per mediastinum ratio (H/M) in each time (a:
15 min, b: 45 min, c: 4 hour).

< r=0.95 SEE=0.134 T& v, WFh{IERIC
BAF 7 AHBEAE b .

5. MU-FP & HM & O H#

15 45y, 454y, 4 B¢flic17 % MU-FP £ H/M
OE%#% Fig. 8a, b, c icR L7-. MEEEKIBO

¥ 1547 r=0.49, p=0.0007, SEE=0.248, 45
43 © 1=0.61, p—0.0001, SEE—0.253, 4 % ] ©
r=0.78, p=0.0001, SEE=0.232 L #xVvH, #h*
N THEZED 2 L00, FHOENKE
W Td > 12,

V. £ £

MIBG m BB E + ERALT 2 BEVHAS
588, zh6ix3ic SPECT 2 Hwi-EE
Ficd v, MR FHEiESERTH . L
i, BERFOERET LT MIBG 0 R R
BT 2845 2, 5P 03EAlIC L Y MIBG
ERRNEBIN D L0REO LD 0D,
DR RFTORR Y A% % FRENCFEM 2 HHED
THERNES2 HOBBTE A VAEE?H 5.
ORERR L % O IEERERO R L+ 2 |iE11
Rohs. Lal, SEoOBRH S, HM & MU-
FP L i3#Biz 3200, fAxnEbs>EF N K
&<, HM z g&FMo AL LTHERT L5
BCEEESLELEbh R TH - 1.

Ishii &% 29Tl i\ T FP EIC X 5 &8 5&
ORE TV, 2SR .00 H 7~ b
OODHRERER & LT R LY. AR e
12BLMIBG (2GR L, JERALOD S & St RIC, %
DEEEMAE M CHOWTHEL TWSY., FPik
Tit, 2BEEN 2 70BN ICHX L5
mARAY R LTHEBERS 2w, F—F 2tk
BRI THLEnyr FBE/NEishs &
HSMEAYH S, Lnl, xoEENO BT o
FEEBEHELTWS D, RIROKEY ZE L
EeEEAY L FORENTETH LS. BRRE
Hovicedzx v L 2TV, REEOLH Y
v MERIET S HEEICS W TR, ko first pass
DR\EEMNED LTHRENLD, B2 TOER
DERRICKE Y, v—FroREHEICIES LV,
—7, phantom % 7z IBER o Jll & 126k,
HLRIR LRI IS & T v s 2319, L IREER
DRNEI ISR FI D 0.

ARElo#RFTid, phantom o & % —E I A
ETD A% DRINOEFE VK ER SN S 0,
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Fig. 4 © X 5 ICHBREIRREWFER L k- 7.
# @ 1= % Phantom ORI FHE L LT, HE,
fkH, FREHED 3 S>OEFEIC> W TZ OB
IZOWTHEI LIz A, (KELOMBENK L
W ERB G MR o2, OB S E MR
rRERTHIETs o Licky, FPE Lo HE
BEE r=081 CHIEE . LiL, ZoMHHE
Bt BifsfEl3g4ad, ZoRKLELT,
il % ORI ESEFE—RFORTEIAHR TS
% AJHEMES, EHEL L FPELLRD-HDIE
HEMECERT s RN L H LS. L Lans, £
iz FP 3 & Phantom 7 5 HiH & h 5.0
BREY L THa 5 & WiFE r=094 L Bifn 4
B%zrL, Phantom 6B o hn 5 57— 7 3
KR HMER LB 2 Largahk.

kB, i TAESBITINASHACE, =
YA —ZDEWICE ) BELOREL R L 720,
SRR T LARERICE 2HIERIZ0 £ ERAT
X WAJREMEN & 5. % fili &% < First pass % &
Phantom #: % $ i bk L, EHT 2252
LiczoflXEEN T EXEERS.
phantom # v 7= &3 MIBG o g &I &
75 ECfiEn-o Ffen FETHY, v —F I
7o 2 LNTEETH L. 5%, Kk Hiciif
Z & o MIBG 0 i { B RO RFHZ & 0 Z&ehit
FOFHliR L CEARPERICOWTE Y EOHR
NEOhLZ LI NS.

V. £ &8

1) 121-MIBG o E&HFHli 2 17 5 721, PO
R B E 45l %t L T first pass (FP) 3, 5k
7 7 Y A $4 phantom % F v 7z 5 # (Phantom
B icky 2fE L voORER TR, E£12,
DfERRE (H/M) o EBAEIC > W T L RRET L 7.

2) phantom N 3.5cm OEIICY ) LV F&
ELTHEbh 2SNy Mg, FPEDO Y
v bR L < —% L, Phantom g H v
Mo HICAREMIET 2 ik ) FPEEL LY
RiFistHBE & 7.

3) FPik, B X OMKERMIE S 7 Phantom

31 % 2 5 (1994)

OWEH» b B S 7z DHIREERE r=094 L &
b TRIEFLHBEE, BKLE o fEEs R
DI LAFER I NI

4) R EC T O R L AHBE G 5 23, i
BRI OE#AK E <, DRI 2 IRRERO A &
THICHEESLETHS Ellbhnl.

5) Phantom i3 MIBG o EE iz 179 -
TH{Er S IERER FETH Y, v—F U ICHITT
LHIZLEMNNETHL LEZONI.
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Summary

Quantitative Analysis of '2*I-Metaiodobenzylguanidine Myocardial Scintigraphy
by Myocardial Uptake Using a Phantom

Mitsuru Momose*, Hideki KoBAYAsHI*, Kenichi KASHIKURA*,
Shinichi KANAYA*, Masako MakKI1*, Saichi HosoDA**
and Kiyoko KUSAKABE*

* Department of Radiology, Tokyo Women’s Medical College, Tokyo
**The Heart Institute of Japan, Tokyo Women’s Medical College, Tokyo

To evaluate the quantitative analysis of 123]-
metaiodobenzylguanidine (MIBG) myocardial
scintigraphy, total injected dose measured by first
pass (FP) method (Tgp) was compared with that
measured by phantom method using an acrylic
phantom in 45 patients with cardiac disease. Heart
per mediastinum ratio (H/M) was compared to
myocardial uptake calculated with Ty, The total
injected dose measured using the phantom in
which the syringe was set in depth of 3.5 cm
(Tynam) was correlated with Typ (r=0.73, p=
0.0001). When Tpnam Wwas corrected by body
weight (c-Tpnam), C-Tpnam showed better cor-
relation with Tgp. MU calculated by Ty (MU-FP)

was well correlated with MU by c-Tpham (MU-
pham) (r=0.94, p=0.001). These results indicate
that phantom method is sufficient to substitute for
FP method. Though H/M was correlated with
MU-FP (p<0.001), the interpatient variation was
relatively large. Then the analysis by H/M is
insufficient to substitute for the myocardial up-
take. It is thought to be enough to use the phantom
method on daily routine work, since this method is
accurate and easy to quantitate the myocardial
uptake of MIBG taking a short time.

Key words: !23]-metaiodobenzylguanidine (1231-
MIBG), Myocardial uptake, Phantom, First pass.
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