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DELOSOWTRM LD THET 5.

L % %

SFHIE 30 BRAT O HAEH T HER] (24.6£3.6 5%)
& 50 LA E o w8 fER] (60.9+8.4 %) D&
15 £ 5] (43.9+19.8 %) T 5 (Table 1). %t JiE
Blic iR BREVOBELEER TV D,
COBETLER, OBBEFERE, EEHAR
TLLF Y v F 75 7 4 ST B R BT R 38
BHENRT, LAV F T T4IRRBVWTHLE
HHEETEH Th -7, 1221 ADR #5400
o FEDOKRFE H 5 iz ADR # 5 i © con-
trol data & L TRE KITShZBELEENS
7, wih b ADR #@#5&ix 200 mg/m? R ji
ThY, BRBROERI AL, LEXRERE
FERECTOLBERTORD LA ENVLEDT
H5. WFhoBEHFIZEWTLLELrEY, =8
FH O SHIm ED X 1 12I-MIBG o [ £
B E RIETLEZXLN DALY 3HESH
THELY, MEHELEFHEERL TV,
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Dose of adriamycin and LVEF

ADR Omg/m?, LVEF 71%
ADR 0 mg/m?
ADR 0 mg/m?
ADR 0mg/m2, LVEF 56%
ADR 0 mg/m?
ADR 0mg/m2, LVEF 58%
ADR 0 mg/m2, LVEF 59%

ADR 0 mg/m2, LVEF 53%
ADR 0 mg/m?

ADR 0mg/m2, LVEF 53%
ADR 0 mg/m?

ADR 106 mg/m2, LVEF 599
ADR 176 mg/m2, LVEF 58Y%
ADR 0 mg/m2, LVEF 629%

258 BEE% 31 3% 3 B (1994)
Table 1 Patients profiles who were performed MIBG scan
Age Sex Diagnosis
21 y.o. female chronic glomerulonephritis
21 y.o. female normal
21 y.o. male normal
25 y.o. female malignant lymphoma
27 y.o. male normal
28 y.o. female malignant lymphoma
29 y.o. female R/O IHD
52 y.o. male malignant lymphoma
55 y.o. female mixed connective tissue disease
55 y.o. female breast cancer post-op.
58 y.o. male pheochromocytoma post-op.
62 y.o. male malignant lymphoma
62 y.0. male malignant lymphoma
64 y.o. male malignant lymphoma
79 y.o. male malignant lymphoma

ADR =adriamycin, L—VEleeft ventf{cular ejectiot;

m. % %

% 4% 1281-MIBG 111 MBq # #:1g2eikic C 15
SRR L2 b, planar [EHE# (G- #1%) % i
U, 3 #% B0 planar IFE % (% #1%) &
SPECT #:% i L7-. planar iz 5 801, %
BebichERIL o~ H 2 5 (Starcam 3000, GE
) #Hv, MEAMLIC T IERE Y 2~3 5 o
R 21T -2 3BE% D SPECT 44 7] U [H]#z
BIH < H A% RAO 45° 25 LPO 45° %
TD180° N4k B0 Fhx32 7 L—A) TfT o1z,

planar fgic > W T3 B, #EiGBEbiIcES
EAERR, OB, FFBER I B3O B (ROD) & 3E
(Fig. 1-a) L, ROI N pixel B L OFHGH v~
FERDIZ. KOTODBORIEE, TFTEEZBOROD
ROI % & (Fig. 1-b) L, [[ §% 2 ROI ;Yo pixel
BRIOCEGHI T v bERO . DBHERE O
BB L UHtRDO Yy o b lE LTERH L
7200, 3 oL H 5D b r—F v
L2 (washout rate) 3 BHfgE L 0% H Rk O L
WOFH o v v o BiEROFEH I v~ x5
WicfEiE v, Rk L RGO ORI L T
v NOEORUGOEE v v Mt 2 EIA L
L TR, ZoB@EGGRO» 7 b 3REFHIE
LicbDk iz, TEEDEH D v vk LRiEED

I

fraction

ADR 11 mg/m2?, LVEF 46%

planar image

mediastinum

anterior wall

inferior wall

b. inf./ant. ratio

A seg.1 apex
a 2 mid anterior

3 septal
4 inferior
5 lateral
6 basal anterior
” 7 septal
8 inferior
9 lateral

c. Bull's eye map

Fig. 1

Schematic presentation of region of interest
(ROI) on the planar image and the polar map
display. a. H/M ratio on the planar image,
b. inferior wall/anterior wall ratio on the planar
image, c. Bull’s eye map with 9 sectors
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25y.o0. female
malignant lymphoma

ADR (=)

S h o O (FRE/FINELH) 2, TRER LW
BiBEDFHH 7 v b b ZhEh L ROV
7y hELIWHDOK E LTk,

SPECT &= L T3 Bull's eye %% v T
CMh & 9 D DXIR (seg.) 12403 T (Fig. 1-¢), &K
B MCHT S ERIROEEZ L T v roREE
T OO IERER & L TR L.

WEx Mann-Whitney #R7E % vy, fERREK 5%
Kiix FRERZEL L.

IV. fE 6l 2 7®

EEGI 1 25 stk Y% VR, fhBiic TiE%

.»
» » P 9
®> 5 09
IO L L

b
apex ====---- -3 base

septal + lateral

Fig. 2 123]-MIBG myocardial scintigraphy.
25-year-old, female, malignant lymphoma.
ADR 0 mg/m?2
a. planar images (left: early image, right: late
image)
b. SPECT images (short axial, 3 hr)
c. Bull’s eye map

#ik: (COPP) 3 7 — A fif71% (ADR 35 s h T
W), YEARE. MIBG Ly v F7 574
LABICHITEN LT =AY v F 757 4 Tl
BEES I BRI T LVEF (3 56% L IEH T & - 7.
FROENITIEFRTH Y, BEICHBERIBAERD
BEfEiZ 2. MIBG & (Fig. 2) Tix FHE~ D £
BBHTH - 7o, DGR R % 2.48, %1
% 3.07, v LEZ9.5% Th Y, TFHERHREL
TR 1.03, #8115 1.20 TH - 7=.

FEF 2 TImBEME. FERT X L oEODHE
Tl PR LA L ADR 11 mg/m2 #5. & h 7= B
< MIBG 0y v F 75 7 4 f54T. [AHICHE
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79y.0. male

malignant lymphoma

ADR 1img/m2

ffanizlb?—=nNy v F 75 7 4 Tz LVEF &
46% L EH TRTH - b O OBESESENT BRIFT b
ofc. ¥ROENIERTHY, BWEICHERIE
BoOBEAED 72 v, MIBG {4 (Fig. 3) T FBE~D
EHBPET LT, OISR R 218,
BHIMR 2.53, EVHILERIZ6.69% THY, TFEERT
BEHC 3 Rt 0.74, #31#R 0.82TH - 7.

V. &% R

BTt D X 9 IZAERE THMT 72 2 BEIC S W TURHE
fRLL, EvH LR, TFBE /RiBEH OFfE & S.D.
fE#% Table 2 |27+, RO DEHEFRLE 2 h

31 % 3 5 (1994)

- -

[ [

~ 6800
K. 4% 4% 40
R Sl S

apex ---=-- > base

septal —*—~ lateral

Fig. 3 123]-MIBG myocardial scintigraphy.
79-year-old, male, malignant lymphoma.
ADR 11 mg/m?
a. planar images (left: early image, right: late
image)
b. SPECT images (short axial, 3 hr)
c. Bull’s eye map

Zh 239+£022,2424027 L EEE I EL LA
MNolohd, BB TR DI D 2.91+£0.25, 2.67+
0.34 L7 v HEE (p<0.05) #8Bwiz. wiiL
R EERE T —1.84224Y, EERET 125+
127% L 2B EEIR v b 7. fh
F RGO TRE,/HiTEE H 13 30 5% K W 0 B T
1.15+0.21, 50 LA Eo> #BETix 0.964+0.15 & 2 g
MlcHEEZT RO LR N -0, B#iBO T
BE/BTBEHIC O W T B DD 1.1940.15, 0.97 +
0.13 Tdh v 2 BEICH T (p<0.05) b1z,

¥ 72 Bull's eye KiRiCH 1T 5 9 D DX KDL
JAFHEERER O F3ff 35 X O S.D. fi % Table 3 i
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Table 2 Planar image

n Age H/M early H/M late Washout (%) lnf/ant early inf./ant. late
Age<30y.0. 7 24.613.6 2394022 291+0.25% - 1.8422.4  1.1540.21 1.1940.15%*
Age-S0y.o. 8 60.918.4 2424027 2.6740.34% 1254127  0.96+0.15  0.97-+0.13**
Total 43.9419.8 2.40+0.24 2.79+0.31 582i|87 1.0540.20 I07iOI8

*%%: p0,05

The Heart to Mediastinum count ratio (H/M), the washout rate and inferior to anterior wall count ratio

(inf./ant.) on the early and late planar images.

Table 3 Polar map display (Bull’'s eye display).
Normalized counts within the sector of the

polar map
Age<30y.0. Age>50y.o. Total
Segment 1  85.847.6 67.7419.2 76. 7:|: l6 9
2 75.5+6.6 80.949.1 78.248.1
3 79.5+7.4 79.34+5.7 79.44-6.4
4 79.845.0* 64.647.6* 72.2410.0
5 853+7.1** 70.44+10.8** 77.8+11.7
6 62.6+3.4 70.4+13.6 66.5410.3
7 51.3+3.6 53.2+13.2 52.349.3
8  56.245.3%%*% 4474+8.9*** 50.4+9.3
9 67.2+8.8 65. 0;%47 66.1+6.8

1 p- 0005 **: p<0.01, ***: p<0.05

TR THRELAEROY (seg. 4), fURELAEH (seg. 5),
TRECHEIE (seg. 8) T, FHEH DK A MIBG 4
o Ecmsr oy, oK TEAEETR
SR o Tz

22T ROI @I+ 2 BB L O REN
FFERMEIC S WORE LR e w3, DI, %tk
PiiRE,  TFREZ A ZIICEE Lz ROINDFgh
T b TIRERER, BREN &L ABRE: 0.97 2L
LoECHBEARS b, KIEEORE BB
PEDKRETRE B Fig. 4 IRT L9 IC 3 3F BRif &
FEHEEIE SN, FEREFAFHRMECOVWTLH
BAEEUE 087 LA LTH v, MER S L ORENTE
B RIETH D LEZ ORI,

VI £ =&
sk X v 12BI-MIBG MY v F 7 5 74 DA
Do TRBREATETWED. HE
ICBWTTEEZ PDICERBPEY E OREL S
<82 HREERICE W TRRMRREED &0
PR L 2 2 ERE LTHERSA TV, #

N O DIIEF DK IR RAFERH 30 FF~60 FHAL
Thole. bbAALRUDIhOREHF T FIF T
1<, DEREELE S AT i WIER T b FEEDER
DIAZMMET LTV BIERFIRE < IO bhl.

LaLl, #hbofEfhiz b 40 Fl Eo FiE
70 ThHH, ADR LFFREERE T EEHT ORE
BZTL B &, FEFTITRE~DERBRL

THHEBMBRED bR, Gill 5 052D T
MIBG .0 ~ DA T 40 A D B T 40 3% LA
oI vEWEERTWS., 22 TEBICES
MIBG M NERE DI > W TR L TRz,

OMEHERRE L (H/M H) (35838 5 & O 28 R ehiE

%L‘E@*bﬁk LT*”%éﬂ’CU\é'/,lO) = @%%
(IZOWTITH %{g’(f iﬁ@%(if;b\bx I D‘L‘w

IR RE 2 T % L ah B I RD o
F£F O HIM oo HE (p<0.05) i <, #if
W Gill 5 O#ED (c—%+5. ZhicxtLl
o OERWH LRICEEEN RS VWO,
BRI DFh v o b OAENKEL, *
DEPV O FIFET L2 Z LICBRAT S LB
Zbh, EVWHLRICELTESHBESICHREL
TWRERHL L bh s, #%H] o planar {4
TTRELHIEED A v MLICHEEPRBD b,

FIEETETRESOERML BRI TH D 2 L Hoh
5. &2 Bull'seye £rRICBWT § FRER X
OBED — B THAERE L Ml & OfICEEZEY
B, 2oz nb, DO BRI
BESRD 5 L L IO FHNZRIRERARE S IC b
ENRHLZLITFBREINS. ThDLEERTH

BRI E—ICOMLTEY, e i
ICTFRED O A ERBRE MK T L T o Tir iz
WwWnhEEZLNS.
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H/M ratio. (early image)

H/M ratio.

31 % 3 5 (1994)

(1ate image) washout rate

~N o~ o~
| - “ | 9
@ L L
z o E
@ LY L
[ [ "
o o o
[} o o
r=0.90
observer 1 observer 1 observer 1
Inf./Ant. ratio. (early image) Inf./Ant. ratio. (late image)

N ~

L | -

z 3

[ |

o @

a2 7

° S

observer 1

observer 1

Fig. 4 Interobserver variability in each parameter.

ZZCROI BEICHTHHHMELMEL 5
2, A—iRE O 2 [ OF RS & O o BE o F 3
EOHEICHEWT, REFSHBEGESE SR
En, RENBLORERBIREIRIFTH 2
LEZLN.

MNRIFLHEEEELEDLIOHEART 57
4 7RI T, ADR 2#5 Shiz QKL
By o NEOBREL M. SRIOKRF TR
ROFE0 TOEREREESHE TS L e b
ADR oL YV &b ic bR LABBLEESATY
BWERIORERGRE Lz, bbb HAFKEERED
200 mg/m?2 % i LREE L AN O YR B A IS D
EEZRDLZENRDHDLVIREO LHY,
ADR #5412 X 5 528 B5- L T\ 5 AfREME 5
BIEABECTEAV. LI LESBESERTH
5ZLk, ¥/ ADR 2EhHESh TuwiwE#D
SER] & el L < 4 MIBG O v v FHkic K3E 7o

Wz &b, ADR OEEI huwwhrdh->TH IKX
b¥FnrtEzbNS.

VAl MIBG My v F 75 7 4 DIERGIC & 5
IEWABRDEWICHS> W TR 724, MIBG.Ofh v v
FRDOFMOBE, B DR E KT 5 2 L
HThorEAOND., SHRIEFIORAERICE
D KA T O IEFROBRE B X OV & v -
2b DOFHEOAEEME L EX TV PETH 5.

VII. & &

MIBG . Mfiv v F 75 7 ¢ Gl icBE L CRIE L
15 % TRE~ DERK T IC > W TERZEDY & 5 1 &
DPEIEFOBEEET S LEXONERZ AW
TR L. BRE CbBEEFRFItHd->TL
ThE~D MIBG £ 3K TF LTk, LaL,
FHEF TII FRE~D MIBG & 5 i3 BIifTb Y,
DN ICERER D 5 Z LAVR S, %
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Summary

Evaluation of Myocardial Distribution of Iodine-123 Labeled
Metaiodobenzylguanidine (2I-MIBG) in Normal Subjects

Shinsaku TsucHIMOCHI*, Nagara TAMAKI*, Seishi SHIRAKAWA*, Toru FuJITA*,
Yoshiharu YONEKURA*, Junji KoNISHI*, Ryuji NOHARA**,
Shigetake SASAYAMA** and Kenya NISHIOKA***

* Department of Radiology and Nuclear Medicine,
**Third Division, Department of Internal Medicine,
*** Department of Pediatrics, Kyoto University Faculty of Medicine, Kyoto

The normal pattern of the myocardial sym-
pathetic innervation was studied in 15 subjects
using gamma camera scintigraphy with iodine-123
labeled metaiodobenzylguanidine (1231-MIBG).
Seven younger subjects (mean age 24.6+3.6) and
eight older patients (mean age 60.9-+8.4) with
normal cardiac function were studied. Planar
imaging was obtained at 15 minute and 3 hours,
and SPECT was also performed 3 hours after
injection of 111 MBq (3 mCi) of MIBG. The
younger subjects showed higher the heart to medi-
astinum count ratio (2.91+0.25 vs. 2.67+0.34;
p <0.05) and higher inferior to anterior count ratio
(1.19+0.15 vs. 0.97+0.13; p<0.05) on the late

scan. The bull’s-eye polar map also differences in
counts in the mid-inferior (p <0.005), basal-inferior
(p<0.05) and mid-lateral sectors (p<0.01). But
there was no significant difference in MIBG wash-
out rate from myocardium between two groups.
These data suggest that there is a difference of the
cardiac sympathetic innervation, with older sub-
jects having fewer sympathetic nerve terminals,
especially in inferior than younger subjects. We
conclude that the age difference in sympathetic
nerve function should be considered in the inter-
pretation of MIBG scan.

Key words: !23]-metaiodobenzylguanidine
(MIBG), Normal subjects, Aging, Myocardium.
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