(# )

ODAEIZ BT A MIBG MAEDE

PaFy  EZ T

1139

|

A 27 > — MRA

1 % ARHEN##%1

BE HABERGFRLHABEFEROLBEEFICET 27 —X 0 77V —TokEEELE LT
MIBG ('*’I-metaiodobenzylguanidine) DA EIZ BT A E I L TT7 » 7 — FiRfEE 1T 72, R
AR E AT L 72 68 fliak b 49 fiak (72.1%) S RIEFFON. TRHLOFRRIZEDE, LALELE
VT HRRAHIEE, Wik, EEAHE, MEHML SO IME L. AZOERFMEICE VT, MIBG
WY v F 777 11280507 EHERRIE (HM ) B X U8 washout rate (ZEERICHE A L 8ECTH 5
CENHERR I NI, A, LARIIBITA MIBGREVSHEZSHICEST L2 EPMfFsN 5.

#

CBEFEEE R L C, HATEERSRF & L HAM
RERDT —x v 77N —7 (103 . ¥ TIsER
SO KERIREEFRNEY, 2 REEN  HUHREES:
ANZERT) DL E 2 b, B4 OIEEN A T
TWwa. TP 8 FEE & ) HAMEFAH
AERBFZRIIBVT, T—F 77 V=712 k
LA RE SN, MFRREOEFELRE, %
CORPEEHIF T D, FHFHEODHEESR
M SPECT normal file (23 2 s s [@ /2
ELTHEN, TNEFNROFERIIBWTHE SN
TWV5,

DT =% 77— TOHTEREEES
BT A EREFED —D & LT, BT Rk

Il

ARim Lid 1997 EMEFEER R CWEESET —% 2 7
TIW—THERTOREKE D EIER S
* KRB AKFEESFEER b L — Y15 Hig AT
o FE KRR RS RN R
ok SEHR R A S AR FERT
T BATEIRSF S - HAMEFR AR LEEESC
Mya27—%077Vv—7(%FH5
ZfF 94 11 H 10 H
FURIGERSE - KT ILEE 2-2 (& 565)
KR KZFEFE b L — 15 IR
oA EE

(RE 34: 1139-1148, 1997)

MICHESEERRLZ ko, # 2 THEFICHER
FOAENCBWTEEIZITHbIL T A MIBG (2I-
metaiodobenzylguanidine) A& (2D W TilA %
f1o7:.

MIBG A& 2DV, @3 10 46 [ O kAR E:
AT &, WG 186 #w, FB3Cam L 231 e (G
417 %) RE SN TH Y, BT CEER LA
22T 5% K ORIRIGH (G 285 #ie) 237 &1
Twh, 72, MIBG E®mMATIZEE L CTL/ L#E
FRtt (H/M tt), washout rate (WR) 23F 1LZ 149
40% D LBV THEH I Twa, 22T, &
NODOMFIIIDTE, MIBG EOALICHET 558
BT AL E LT v — MEER L,
T ERL 72, AL MIBG M % £t L T
LEBDOND 68 Mgkl 7 o — M@kl ok
A, MEFELNIZDE, 49 fifk, EILER
72.1% TH-o7:. KFTIRINSOFEIZESH
THET 5.

1. DARLRICEH TS MIBG 12E
1-1. LA2H0 MIBG BREHOHE,/ HHIZD
WwtT
%D & - 72 49 figk D MIBG WA % &5 L
7-% MIBG #2584, [AARIZ A2 D MIBG AT
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b L URREBIIE T 2 OAEREHD I F

W&, WD 1995 EREICHIE L, 1996 EREILIE
ERIEVOMEIZH D . 49 FigkD 1996 EFE

MIBG #ARA#E 3,527 1, D) BOAE 1,449

345 12 %5 (1997)

1-2. HREBICONT

DA ZEOKERRB L LT, JHEM.LCHE
93.9%, B LEE 85.7%, 7T KV T7T~A
LIE 36.7% Tdh o7z, ZOMOEED 59.2% &

, 2K 41.1% (K% L 72 (Fig. ). %, PEROER b DIL, FEAE, SMERE, i
KELOEHEE, AN#ER% & Tdh - 72 (Fig. 2).
3500 o sz E;:::Faﬂural 2. MIBG Dgf&AH %
w000 2-1. ®BIEHEIONT
2 o MIBG #4514, Planar & SPECT % fiffl L T\
§ ol LR AY92% 13 & AL % HOH 7 (Fig. 3).
s 22, fERKESRICONT
£ DY A=y ORBIC X ) SHT B L, P
1 61.5%, &7 REER 32.7%, '] SHR 3.8% C
=01 ol WATDHead BICE D 3T A&, B

'94 '95 '96
Fig. 1 Trend of number of MIBG myocardial scintig-

raphy in heart failure in 48 institutions (1994—
1996).

Dilated
Cardiomyopathy

Adriamycin
Cardiomyopathy

Ischemic Heart
Disease

Othres

No Answer

UL L S SO Su— |
5 10 15 20 25 30 35 40 45 50
Number of Institutions (n=49, Including multiple answer)

0

Fig. 2 Breakdown of heart failure.

LA 46.2%, 2 #RILEFR 15.3%, 3 fRibdn i
385% THo7:. N ATDHead Bl a) A—%
EDOMAGEDOENLADL E, BHRRBERITIE, )L
RREIO ) A= H% <, 3REERITIEES
RERID 1) 2 =523 60% %o, LHME L
[a] > 7z (Table 1).
2-3. BE5EICDOWT

FTT, fIF S Tw B ERE 111 MBq % 0]
LT,

SPECT only : 3 Institutions (6%)

Planar only : 1 Institution (2%)

Fig. 3 MIBG imaging protocol.

Table 1 The instrumentation (scinticamera and collimator) used

for MIBG myocardial scintigraphy

camera Single-Head Two-Head Three-Head Total
collimator
All Purpose 19 5 8 32 (61.5%)
High Resolution 3 2 12 17 (32.7%)
1123 2 0 0 2 (3.8%)
No Answer 0 1 0 1 (1.9%)
Total 24 (46.2%) | 8(15.3%) | 20 (38.5%)

Number of Institutions (n=49, Including muttiple answer)
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Early Image

304 Mean; 18.0
£ SD ; 55
E]
B 20
=
k)
3
£ 10
=
z

0 10 20 30 40 (min)

Dealyed Image

30- [Mean; 3.6
g S ; 05
2
B 20
£
k)
8
E10—
3
Z

o_

5 (hr)

Fig. 4 MIBG imaging time (early and delayed image).

H /M ratio

Washout Rate

Semiquantitative
Analysis

Others

T T T T T
30 35 40 45

I T T T
0 5 10 15 20 25
Number of Institutions (n=44, Including multiple answer)

Fig. 5 Quantitative parameters of MIBG using planar

imaging.

Whole Count

Horseshoe Shape

Others

No Answer

= T T T
40

Number of Institutions (n=42)

Fig. 6 ROI setting of cardiac region using planar imaging.

2-4. WIREEEICOWVT

MG T, 15 9% D% < 18.0+55 ik
(P 1EHERE) Th o7, HBENETIE, 3 HEH
B ABEMBRICB L Z 1 21204 L, 3.610.5BF
i D#(E Td - 72 (Fig. 4).

_ No: 38 Institutions (90.5%)

Yes : 4 Institutions (9.5%)

Fig. 7 Number of institutions which evaluated regional
H/M ratio.

Background Correction
Decay Correction | =
Both |

No Answer

Number of Institutions (n=38)

Fig. 8 Correction method of washout rate.

No Answer : 1 Institutions (2.6%)

%// No : 27 Institutions (71.1%) ///%

(n=38)

Yes : 10 Institutions (26.3%)

Fig. 9 Number of institutions which evaluated regional
washout rate.

HESBROBEIIB VT, EEFfiz LT
Mia% L, 89.8% (44 fiak) \EL, 13& A DR
T, IS0 EEMEFEML TW5EIZ EAD
hotz. TRUBOT EDIE, I O 44 fiklco
WTOEFHERTH S

3. Planar &\C$H T 3 F 2
3-1. Planar &IC6 2 EEFHIIEE
H/M It 95.5% (42 fti7%), washout rate 86.4% (38
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No Answer : 1 Institutions (2.3%)

(n-44)

Yes : 6 Institutions (13.6%)

Fig. 10 Number of institutions which evaluated absolute
MIBG myocardial uptake.

Washout Rate

Semiquantitative Analysis |
Others

No Answer

— T T T 1
0 1 15 20 25
Number of Institutions (n=44, Including multiple answer)

Fig. 11 Quantitative parameters of MIBG using SPECT.

Short Axial View ||

Bull's Eye Map
Circumferential
Profile Curve

Regional Washout [
Rate k

r = T T 1
0 10 20 30
Number of Institutions (n=44, Including multiple answer)

Fig. 12 Calculation method of washout rate using
SPECT.

fisx), MR I T R EDFEmTl 18.2%
(8 fiax) & 7 V), Planar 1£2°5 @ H/M It & wash-
out rate (FVHDETIHH TdHh - 72 (Fig. 5).
3-2. HMLEIZDWT

Ll ROI D FE L, O % P ik A
85.7%, ¥ 0 BRI ThH > 72 (Fig. 6). T 7=
BT HM 2B L Twaiigkid b3 4 jti
(9.5%) \2§ X %o 72 (Fig. 7).
3-3. Washout rate (C DL\ T

& D&H > 7 gk (n=29), Ny 2 75Ty
FHHIEZ L TW 5 58.6% (17 Hiik), EHiE %
LT3 27.6% (8 fiax), M OHHIELX LT3
13.8% (4 fiax) Td» - 7= (Fig. 8). JFHT washout rate
FHEB LTV L HERIE, 263% (10 fiiix) TH D,
RET H/M % LA % fizx 3 Cdh % (Fig. 9).
3-4. ¥ERBFFMEICONT

FEREAME, &KD 18.2% (8 Hifk) TI1-> T
BYH, TOHNRIL, severity score 6 fink, extent

34 % 12 5 (1997)

Severity Score | __

Extent Score

Others

| T T T 1
0 5 10 15 20
Number of Institutions
(n=20, Including multiple answer)

Fig. 13 Semiquantitative evaluation of MIBG using
SPECT.

15

n=33
Mean ;15.85
SD ;12.14

1-9 10-19 ~ 20-29 © 30-39 ' 40-49 = 50-59

Number of Studies

Fig. 14 The distribution of normal cases at each institu-
tion for evaluating normal value.

score 2 filiix CH M L Tw7c

3.5. ﬁ%%amuLagmgﬁuou?
HAFH 22 B AR EEEB L TV DI,

13.6% (6 fiia%) |23 & % 42> 72 (Fig. 10). PRI,

)YV E AN TIVOHA 3 Mgk, &8 A

F v > - Ishii-MacIntyre {% - KB D HEHNE 1 )i

HTHoT.

4. SPECT1&\CH I3 EREHE

4-1. SPECT1&\CH I 2 EEHMIER
Washout rate 54.5% (24 faag), 15w Fl
45.5% (20 fitizx), £ D1t 6.8% (3 ftiax) Td - 7.
Ewmal i x FEhE L TV 4138 A D% T planar
G0oDIBENEHEINTVLDIHRT,
SPECT%% 6 O m L, 2RO KO sk TEN
éhfw%b#é 2 7o 72 (Fig. 11).

4-2. Washout rate DEHI(Z DLW T

Washout rate % &Fifi L T\ 4 fifisg (n=24) 1,
TWVATA -2 THhoEHRTLH0H91.7% *
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Early Image

7

n=29 6 %
Mean; 2.34 ZH /
SD ; 0.36 é? é
.

-

) D

Delayed Image
n=30 666
Mean; 2.49 2235

SD_; 040| 4

T 1771
0 1 2 3 (HM™M

1
0 1 2 3 (WM™

Fig. 15 The distribution of normal value of H/M ratio at each institution.

Early Image Delayed Image
9
Z n=29 n=30
% Mean; 9.96 Mean; 9.26
é% SD ; 4.18 SD ; 3.83
o
o
o
7
o
o
0
rrrrrr17T1T11 r T rrrrrrrrr 11
0 10 20 0 10 20 3 4
CV(%) CV(%)

Fig. 16 The distribution of CV value of H/M ratio at each institution.

7. FoME, EHETEE> SO E cir-
cumferential profile curve 25 DE TH > 7. 7
At washout rate & 8 L T A fag i, 16.7% (4
fiz%) CTd - 7= (Fig. 12).

4-3. ¥FEEBFMCONT

g Al & M L T v B ik (n=20)

severity score 85.0% (17 fiaX), extent score 55.0%
(11 fiix), € DM 10% (2 fisx) T - 72 (Fig. 13).

5. MIBG /X5 X — 2 DIEH{E
5-1. [ER{EE & - - REIE

[O]% % 15 5 N7 ftiag (n=33) W, RO,
15.9+12.1 I Td - 7= (Fig. 14).
5-2. H/M LEOREEZFIHNED AT, CVIE (RER

E/FE)DHFICDONT

EFEFHO HM Hid, W% (n=29) 2.34+
0.36, %M11% (n=30)2.49+0.40 TdH - 7:. H/M
DGy X2l 5 72010, fixHED CV il (2
R FE) 2 HIR L, 205 fi%RT. CV
EDFH L, % 10.0%, %% 93% L)

FNT 20% LTI L7z, IEFED H/M
i, G - BIEE O ICREREEIYMEDS, 2.0 A
530204 L, REkED/NT Y FIiE, FH10%
A & HHR /N & A - 72 (Fig. 15, 16).
5-3. Washout rate DX FHED S, CVIE
DHFHICDNT
[&DdH - 72 Hiak (n=16) 1, 1E#HID wash-
out rate |& 27.7+5.34% Td - 7-. Washout rate
INT X H R DL IO, RiakiED CVAEE B L
7o, CVAEDFIIE 27.8% TH Y, 50% LLFI5
i L72. Washoutrate |&, hsz-F¥ftix, 20 55
40% \Z5 A L, HERREED /ST Y FILFY) 27% i
BRELD, HM I LTI Y FIIKED» o
7z, (ULL, planar (§OREMIE 21T > TV 2 W
ZDT — %) (Fig. 17)

6. LALICHETSD MIBG /NXF X —2DREE

6-1. LALHIO H/M LEDOFHED %, CVIE
DHHIZDONT

ODAZEBIO HM i, #1#{% (n=26) 1.87=+
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Washout Rate

6

/ n=16
Mean ; 27.74
SD ; 534

20 30 40 50

34 % 12 5 (1997)

CV Value

n=16
Mean ; 27.78
SD ; 13.09

50 100
CV(%)

Fig. 17 The distribution of normal and CV value of washout rate at each institution.

Early Image Delayed Image
10
n=26 n=29 &
Mean; 1.87 7 Mean; 1.75
SD ; 0.27 66 SD ; 0.24
s /
o
%
i
ééé" FrT T TT T T T
0 1 2 3 (H/M) 0 1 2 3 (H/M)

Fig. 18 The distribution of H/M ratio in heart failure at each institution.

Early Image
6 n=25
7 Mean ; 15.40
SD ; 6.30
33 3

Delayed Image

n=28
Mean ; 18.57
SD ; 8.63

227202 2 2
22 2
7 CR
ééﬁééééé LR RN H |':':| g 1
0 10 20 30 40CV(%) 0 10 20 30 40 CV(%)

Fig. 19 The distribution of CV value of H/M ratio in heart failure at each institution.

0.27, %1% (n=29) 1.75+£0.24 THH, W
% HEE LI, 1205259 L7, H/
MEDNS Y X% ED 72012, Kk (n=25) D
CV iZHEHE L. CVIEDFHMEIE, wiHg
15.4%, %1% 18.6% & 7% - 7-. #%E D H/M
WOFHENRTEF o E—2 2R LAEDOD,
WiFk D CV D 5 A6 1d 5-40% L5 L, A%
DIFERED D VITREOHLEIC L 2 b0 L HEE
S N7z (Fig. 18, 19).
6-2. (LALI0D washout rate DFHED S %,
CVEDRHICDNT
RO H - 72 gk (n=17) F, LAEBD

washout rate (£ 42.3+6.75% TdH V), 3505 55%
(24745 L 72, Washout rate D Jfiag 0 CV fHDF
¥WEIE, 29.0% TI2IT50% LA T2 L7z, (DL
E, planar (£ OREHIE Z 4T > TR W EEE D
7 — %) (Fig. 20)
6-3. REE/ERE LICKIHUH
(a) H/M ILOERFEMHEEFEE b

MFE RS, OARA HM IFSE, % E HM
REHEAER L. Wi <TIE (n=21), 0.81
+0.068 &% 0, HisxEFEDS 20% KT AHLA
EFOFETH L. HPHETIE (n=24), 0.71%
0.077 &% 1), IEHEEDS 30% KT & fFEEIKE
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Washout Rate

n=17 6
Mean ; 42.30
SD_; 6.75

20 30 40 50 60 (%)

EmFMICET AT v — MK 1145

CV Value

n=17
Mean ; 28.95

%’

/ :

/ SD_;15.67
%

100
CV(%)

Fig. 20 The distribution of washout ratio and CV value in heart failure at each institution.

Early Image

0.5 0.6 0.7 0.8 09 1.0

Delayed Image

n=24
7 7 Mean; 0.71
Sx SD ; 0.077

1
0.6 0.7 0.8 09 1.0

Fig. 21 Abnormal (heart failure)/normal ratio of H/M ratio.

WashoutRate
n=13
A Mean; 1.62
SD ; 0.28

%

1.0 1.5 2.0 25

Fig. 22 Abnormal (heart failure)/normal ratio of washout
rate.

oz, RIMEDHH, IEHH & R 6 % 45
LSWHINIZ S B Z L A5 72 (Fig. 21).
(b) Washout rate O F51l/1EwE b

(@) LAERIC, ZOEHEHTE R (n=13)
IZBWT, 1.624028 E4 b, LAEBITIE, F
YHED#) 60% VL E @ washout rate DITHED D 5
& 530 o 72 (Fig. 22).

H/M Lo W% - #111%, washout rate O F5
i/ E#AE HEANEIZ 0.81, 0.71, 1.62 TH A Z
LD, EEAELEEOLHNTLEEOR
planar " ®IHH &, washout rate, H/M [t
%, WM g oNEE 72 o 7.

-Early Image - - Delayed Image -

Heart Failure Cases
(n=26)

Normal Cases Heart Failure Cases

Nomal Cases
n= (n-30) 04 (n=29)

0

o

-1

7R

H/M ratio HM ratio

Fig. 23 Comparison of H/M ratio between normal and
heart failure cases.

6-4. H/M tt, washout rate D EEEHI N HERE
BT D8

&0 A O IR 21X, H/M HLolgT

13, IEHEB 2.34£0.36, (LAEH) 1.86£0.27, H/

M g iig <k, EHB 2.49+0.40, LAEH]

1.75+0.24, washout rate |22\ ClL, 1EwHl27.7
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Normal Cases (n=16)

7k

7
___
=

6

\

Washout Rate (%)

Fig. 24 Comparison of washout rate between normal and
heart failure cases.

Early Detection

Evaluating of Ventricular
Fanction

Evaluating of Severity

Indication for Therapy

Theraputic Evaluation

Prognosis Estimation

Others

F T T T T —
0 10 20 30 40 50
Number of Institution (n=49, Inculuding multiple answer)

Fig. 25 The purpose of MIBG myocardial scintigraphy
for evaluating heart failure.

+534, L AREH 4231675 Tho7:. HAixlt
YA L, FElE/EREEL E R, EEEIE.C
AREBIDFEIL, washout rate, H/M &%, H/
M LG DNETH & 22 Td - 7= (Fig. 23, 24).

7. DARICH TS MIBG REDEM
7-1. MIBG BREPERHEEZASBMNICOVT
49 figk 2 S EHE AL TS 2S04 R, A
e+ 2, &EF@%}V\ME 2, ESEREEEAM
(91.8%), %fﬁaﬁﬂﬁ (81.6%), #FJJ%@#I
(71.4%), HBRFEOPE (34.7%), FHL
(24.5%), L[> f?é EDEFAM (20.4%) Td» - 7= (Fig. 25).
7-2. DAROBEBEDROHEDMR & T 5EH
22\ T
BRNE EEED@E ) Th o 7255, MIBGHRAE L X

345 12 %5 (1997)

g-Blocker |
ACE Inhibitor |

Cthers* | |

No Answer | |

r T T T 1
0 10 20 30 40
Number of Institution (Including multiple answer)

Others* ; diuretic, catecholamine, PDES inhibitor, Ca channel blocker,
adrenergic blocking agent and oral dopamine

Fig. 26 The drugs used for evaluating therapeutic effect
in MIBG myocardial scintigraphy.

Less than 1time [
ftime |
1-2times
2times

More than 2 times*

Irregular
No Follow up | |
No Answer |
I T 1
0 10 20
Frequency of follow-up studies per year
Detail ;1-3times:1 3 times:1 2-3 times:3 2-4 times:1 instituti

Fig. 27 The frequency of MIBG myocardial scintigraphy
for follow-up of heart failure.

AN, LOAEIZBWTHER L T2 541 &R
LT, stk Lz b s S e o hr.
DB WIEIZ, B71T v 51— (719.6%), ACE [
EH] (40.8%), Z DA (10.2%) Td - 7= (Fig. 26).
7-3. DARLOZBEERICH T 5 MIBG R2EDLE
BIZDW\WT

BEDEHE DDA S -7, HFoRZELE L
T, TEERNC 1 [IAT 191 (38.8%) i d % <,
KT 2 (8l 9 (18.4%), 1-2 8] 7 74 (14.3%) &
otz ThozTkowsre[1mFAE20])
(2 [ILL EAT 9 ez (&b <) 3G R 35 1 (71.4%) T
& - 7z (Fig. 27).

w8’

AEIZBT A MIBG M D€ mafli 2§ %
Ty — MNERERLIZEZS, 68 figk 49
R (12.1%) o EENH o7, ThHDT ¥
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Summary

The Results of Questionnaire on Quantitative Assessment
of '?I-Metaiodobenzylguanidine Myocardial Scintigraphy in Heart Failure

Tsunehiko NisHIMURA*, Yasurou SuGISHITA**
and Yasuhito SAsAkr***

*Department of Tracer Kinetics and Nuclear Medicine, Osaka University, Medical School

**Cardiovascular Division, Department of Internal Medicine, Institute of Clinical Medicine, University of Tsukuba

***National Institute of Radiological Sciences

This study was done by working group under the
cooperation between Japanese Society of Nuclear
Medicine and Japanese Circulation Society. We
evaluated the usefulness of quantitative assessment of
12]-metaiodobenzylguanidine (MIBG) myocardial
scintigraphy in heart failure by the results of question-
naire. Forty-nine (72.1%) of 68 selected institutions
participated in this study. The incidence of MIBG
myocardial scintigraphy used in heart failure was
41.1%. The imaging protocol was mostly done by both
planar and SPECT at 15 min and 3.6 hr after intrave-
nous injection of 111 MBq of MIBG. The quantitative
assessment was mostly done by heart/mediastinum
(H/M) ratio and washout rate analysis based on planar

imaging. The mean normal value of H/M ratio were
2.341£0.36, and 2.491+0.40, at early and delayed im-
ages, respectively. The normal value of washout rate
was 27.74+5.34%. On the other hand, those of H/M
ratio in heart failure were 1.87£0.27, and 1.75£0.24,
at early and delayed images, respectively. That of
washout rate was 42.30£6.75%. These parameters
were very useful for the evaluation of heart failure. In
conclusion, MIBG myocardial scintigraphy was
widely used for not only early detection and severity
assessment, but also indication for therapy and prog-
nosis evaluation in heart failure patients.

Key words: MIBG, Heart failure, Quantitative
analysis.
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