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Extg e L7z, SMIIE, FRIERA % < EBRFIC
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TAT—BUES e E LS L EERLIO.
FTRTCOEMFERNIMIBG LY > F 7557 14D
2 BBLUAICEBREL £ 1TV 75% DL EDOTEE
PRBEZEASHERA S 7z, LEEESIR LTI —TO
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BUTOXDICaB b7, AR BRFELH
D SMI BE 156, BE . BRBEEFOERMLE
IMESRE 15 B, CH . JEMERBM SMI8 5, D
HE.EEEBHTHA.

2. A &

1) Ly FIVEHEFRE | Marquette #
MLy FIVERY, Buce EIZTAMET-
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junctional type T 1.5 mm LA EDETFAZED 51
HACOGER ELBHEmMEYE L L.

2) LT I—[:EZEHE SSH-160A %
MIBG /L SPECT @ 1 BB UM Lz a—%
#/E L, M-mode & ) EZERHFE, (WHEE*E
HL7:.

3) LYY FT 574 EEEM 0TI
SPECT & Lk BI-MIBG s v F 7574 %
3SHULEDORER%. & THRATL 7.

a) EBNEM OTILHSPECT . PL v FI L
BRET 1R TI % 111 MBq #HEL 72, 1%
IANF—HRABMI) A -5 48X L-EER
FTIOINHT < Hh AT 901A 2V, BFETS
DRI RTRIL 45° 2> 5 AU 45° T 1 HH)

Mediastinum

[

Fig. 1 Schema of planar image obtained in the anterior
view. Regions of interest (ROIs) on planar imag-
ing with '?I-MIBG were set at the mediastinum
(M) and heart (H). Cardiac '*I-MIBG uptake was
quantified in terms of the H/M activity ratio.

Basal Short Axis

Anterior

Distal Short Axis

33 % 55 (1996)

30, 6° T&, 30 AIAIOT— Y INEIZL B
SPECT # fifT L, BEF7T— ¥ LH%E GREH
GMSS550U) (2 AB L7z, 3 BERIOR#E - R
DFETEEGRYTRE L. 0TI TR TOEM
DE TR A BN EE G TR AR E 12T
LG ESHPROLNLIGEEL L.

b) MIBG LY v F 7T 714 | THlIC 1B
MIBG 111 MBq % #E L 7274 15 1% (0#1%) &
3 Byt (% #%) @ 2 BEIZ D72 ) SPECT, planar
BEBELL. BB E LT, SRR 2R
BEMTFE I L7z, SPECT DRELRMFIZ 14
M40 D7 — s IUE L L-LAME 2T L [IREE
L7,

4) PRI FE C planar 8% VT Fig. 1 D X 9
¥ =ZaT7VFL—ATLHBrBECHEBH) &L
R (M) ICB.LEEBERREL, SELOHEED
pixel H7-YDFEEZH Y » FERD, BEEICE
WL/ ERERERR |I/M) 2EHE L2, £
72 MIBG D.LEEH 6 D L (washout rate)
TR EEIME L DETE L., BEMIEE T
Twi\w, F7/2SPECT XV Fig. 2 IZ7RT X9 1
SPECT DFHKIBE D LRI L ) L0 HE LD
* SXEIHFIL, LREE IKEEL 9 LS
AV MIHEIL, T, £ A2 FTOMIBG
& 0TI DRLY AAEFHREEICE Y normal %* 0,
moderate reduction % 1, severe reduction % 2, de-
fect Z 3 &9 523 T7{t% 1T\ Defect Score & L
7o, MFRICHB L 24812 & L Ci4#A1% 0 MIBG O

Vertical Long Axis

a Anterior
La teiaj' Sﬁ)(um Late ls:einum ADpex
. &>

Inferior

Inferior

Fig. 2 Two short-axis images at the basal and distal levels and a vertical long-axis image at
the mid-left ventricle were selected for quantitative analysis. Regions of interest
(ROI), 5X5 pixels in size, were determined over the myocardium as displayed.
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Fig. 3 Representative short-axis '?I-MIBG images in a patient with silent myocardial
ischemia (67 year-old male). '?I-MIBG myocardial SPECT showed hypoactivity in
the inferior segment of left ventricle.

Defect Score %5 2'T1 @ Defect Score % 5|\ 7-{#
X7 A MED 9 TH L 72 % #1E MIBG De-
fect Score & L7z. %7z 5X5 pixel DL EIE %
FHEBOBPLIZBE, pixel B2 ) DFHH ™~
kR, RAEIERTHEBICE T 2 KD
#&%HH L, Relative Regional Uptake (RRU) &
L7z, SPECT & ) LESRMA & LREBRIZ DOV T
TEEHIBEN (VA) ZEHE L 7.

FETLHE B oh-T— 7 T EY L EHR
7% (meantSD) THRR L7, EHEHMOLBIZI
ANOVA %17\, HELZDDIZOWTIIERMT
Scheffé REZ1To 72, fEBRE 5% Kiit HFHE L
Al L7,

m. & %

SMI (281} 5SPECT 4% 2/~7 % (Fig. 3).

SMIFEBIIE 67 EBMT, HIEHOEERELE
L, Tl FREGIRE(CHM & B0 0. THREER
BEIZ MIBG DY AAAKKT 222D 7.

BEOBRKIGEZ Table 1 \I/RT. AR, BE,
CH, DEO4BHTLTI—COLEZERHE,
EZUHES, (WRHICEEZZDLEro7:. &
BEICBVWTERICEEZR 2o /2. BRKFD
BREIRIIE 05 205 14 ETH o 7. BERHEHIC
BW T FHRRFBERAES AT TIIE, B
BTA49ETHY ABICBVWTRVERBET
Hol:. MERESCEREDHE, HbACEIZE
PR Lo,

ML v FIVREIEIEZ Table 2 IR Y. 38
[l R #EEE L EB) ¥ — 7 BFD pressure rate product,
BEASTHETICAEZLXRO Do/, EBEFRH
12 A BN BEICHREDL - (p<0.05). EEjt
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IEEHIE A BCIIMREE 9, THRIEY L6
Bl, BETIR 158V WETHo 7. CETIIF
WRE 3 B, ThIESH SPITH- 7. EHEM
VTS Y F 75 7 4 TRILATTHSR S -5
% Table 3 \ZRY. TEEOBESMOHEEIIABT
13 36%, BETIZI32% Thot:.

HM Lt Tid, D& 26103, ABTIZ21t
03, BETI¥23+03, CHTIZ23+03Tdh

Table 1 Baseline clinical and procedural variables

Group A Group B Group C Group D

Age (yr) 639 61t9 58+6.0 58%12
Gender (M/F) 11/4 8/7 7 15/8

HbA ¢ (%) 9.0*+14 8012 —
Duration of

diabetes (yrs) 7.9%3* 4.9+2* — —
Neuropathy* 3 3 0 0
Nephropathy** 2 2 0 0
LVEF 678 65+6 T71x6 73x7
LVM (gm?)  105%+4 104*+3 105%5 103*6
CTR (%) 49+2 47x2 48%3 46%£3
S/M/T 10/4/1 10/4/1  7/1/0 —

mean value£SD. *p<0.05 between group A and
group B. M=male, F=female, CTR = cardiothoracic
ratio, DM =diabetes mellitus, HbA,c=acetylated
hemoglobin, LVEF =left ventricular ejection fraction
by echocardiography, LVM =left ventricular mass, S/
M/T =single-/multi-/triple-vessel disease, *absence of
ankle jerk deep tendon reflex, **serum creatinine >1.5
mg/d!

33 % 5 %5 (1996)

D, AB, B, CEHIJXTTDHRICENAE
WIRMEZRL, ABE BELOMICIIAEEER
B 7 Ao 72 (Table 4). Washout rate Ti3 D F
AR, B, CHOZHCTHELL. A
EBHLOBICERXRO Lo 7.

RRU TIRIEEHEICBWTII TR (787) I2BW
TR LBEMEER L7 (Fig. 4). BB (90+3) (2~
TEE, JLRES (83+4) TIERT LAY — 4/ % 32
7 (p<0.05). RRU Tid A BETIIATEE (86L4)
W ZHARTRE (57£8), (LRER (7419) TIRT LAY
— L 5Ai %R L p<0.01), EFEE LWL TETO
MIBG DRIBH L D BEFICHNIZ (A BE 5718 vs.
D B¥ 78%7,p<0.01). ¥ERKD D % B[] TIL TEE
ICBWTEL RO/ (ABESTE8vs. BE 6619, p
<0.05, ANOVA). BE & CHLOBIZTEDE
id o7 (6619 vs. 63+1,NS). CBEL DB L
DRI TRICEEE*BO/(CH63L1vs.DH
78+7, p<0.05, ANOVA). #HIE MIBG Defect
Score i+ A B 0.47+0.20, B # 042+0.16, C #
0.42+0.20 (BFEENS) TH D, HEMITIE 3 BEH
TEIILh o7/, ABNTORRU IITEIZE W
THROIEMEZ /R URTBE I8 L T TFRE LR ERIC
BWUEEE R LA (p<0.01). TEERIBEL (I/
A) TIRABFIIBVWTIRLEMEEZR L (p<0.05)
(Table 4).

Table 2 Results of exercise treadmill testing

Group A Group B Group C
n=15 n=15 n=§8

Treadmill test

duration (sec) 482169 421£56 462+34
End point

chest pain 0 15 0

dyspnea 9 0 3

leg fatigue 6 0 5
Pressure rate product

rest (X 10%) 86+14 82+10 90190

peak (X 10%) 247+37 249+49 259122
Max ST segment

depression (mV) —0.19%0.1 —0.20%£0.09 —0.20£0.08

mean value = SD. Pressure rate products =Heart rate X Systolic blood pressure
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Table 3 Regional perfusion abnormalities identified by exercise **'Tl in patients with silent myocardial ischemia

Group A Group B Group C
Anterior or septal 7 (28%) 9 (36%) 4 (45%)
Inferior 9 (36%) 8 (32%) 3 (33%)
Lateral 4 (16%) 4 (16%) 1 (11%)
Apex 5 (20%) 4 (16%) 1 (11%)

Numbers in parentheses represent percentages of segments.

Table 4 Variables of MIBG in all groups

Group A Group B Group C Group D
n=15 n=15 n=8 n=23
I/A (basal) 0.66+0.09* 0.731+0.1* 0.71£0.2% 0.86+0.08
I/A (distal) 0.641+0.1* 0.75+0.1* 0.70+0.2* 0.87+0.08
Washout rate 34+4%* 3]1+3* 31 t4* 28+3
H/M 2.1£0.3* 23+0.3* 2.3+0.3* 26103

mean value £SD. *=p<0.01 vs. Group D, I/A =inferior-to-anterior wall count ratio

Group A

)

Group B

Group C

%7
%

Group D

RRU(%)

Fig. 4 Relative regional uptake of '>I-MIBG of left ventricle in all groups. B=basal, D=
distal, A =anterior, L =lateral, I=inferior, S =septal, AP=apical, RRU=relative
regional uptake, *=p<0.05 (ANOVA)

v, £ = (B DOFKR D & PHED E DI DOEET LA

DBy, Lch> T, EREERICEENHN

DR A ED LR WEFO—D2 & LTH TEMITEEREE 2 5. 22T, J[LOBEsCEmRE
FITERDEENEZZ LN TWE, ZOMEIEE BEEDZWTIIRIL D & 5D MIBG LY v F 7
FOBEELE AL U 2 WO E TR OAMFE 57 4 2T SMI IZ BT 5 L IAC A R
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TIRETREASEALZHBATOERIKETL, &6
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TWVBHSO, KBFZEIZBWTD, SMIBEOERE
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59,

SMI BEIZBVWTII TROERETHIL hEE
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7 4128 ) IEHEMAIZ, SMI 2BV T LA
BREEENTFLET LI EIREN, TR TKEE
WCELRT L, BREE 25138 HEDH L\ I3AI8E
NEED o T TREMA TR S vz, ¢ bl
RN DR BAER KD DRETIC R B LD
MEFR LRI IIRZEN TR VAT, Thames
DIIEZED TRIIBIRBRME B O, ATREIIRRE
HREMOMBEXIREZITTVEERELTY
A1, 7, Gill HidfE AL RE L TkEEIC
MIBG £ KT AR 5 1 5 DI BRI KA
BWhEODTHA) EHBILAO, LidoT, O
BN D IBEAERRE D G & USRI
ENHY, SMIIZBVT O FTHREDMOIAI
NTRBAEBERENHBEA LT T H
EHPTES.

MIBG OEFBE T I LAER LHEM T HE
D3 %H%, SEOEF TILLALERTELT
WBIERIE %, UAEHELFRERETIEEZIZL
V., B MERAL & MIBG DEREK T LA <
DIEFIT—HL TR WT & 2E 2 5 LR
BEOFREE L TCUHERIMIIC L 2 &I 2w
ENEZ HNDDFHMIOV TS BRI HE

33 % 5 5 (1996)

EZ (O
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L, M OHEESLRERIL L ORI TER S,
BREEETHAL7S, MIBG LBV F7 T
7 4 IIHERIFEE D SMI 2BV 5 (B AR
BEDHEICERTH I HEMITRE S .

V. %

WRFEEEZED SMI ICBWTIZTREICBITA
MIBG DERBBETHELEL, R MEEE L
PERFAME SMI & DORIENTRHB I N7,

AHXNDERIIE 35 AIHEABEEFEHES Bk,
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Summary

Characteristics of Regional Sympathetic Innervation in Diabetic Patients with Silent
Myocardial Ischemia Assessed by 'ZI-Metaiodobenzylguanidine Imaging

Shinro MaTsuo, Masayuki TAkAHAsHI, Shintaro YosHiDA, Tohru INOUE,
Yasuyuki NaAkaMURA, Kenichi Mitsunami and Masahiko KiNosHITA

First Department of Internal Medicine, Shiga University of Medical Science

The purpose of this study was to clarify any associa-
tion between clinically detectable silent myocardial
ischemia (SMI) and myocardial '®I-metaiodobenzyl-
guanidine (MIBG) uptake. Subjects of this study were
(1) patients with SMI with diabetes (n=15), (2) pa-
tients with angina pectoris with diabetes (n=15), (3)
patients with SMI without diabetes (n=8) and (4) nor-
mal subjects (n=23). Subjects underwent planar and
single photon-emission-computed tomography
(SPECT) imaging 15 min and 3 hours after injection
of '?I-MIBG. H/M ratio was significantly lower in
diabetic SMI (2.110.3) and non-diabetic SMI (2.3 +
0.3) than control subjects (2.6£0.3). The inferior-to-

anterior wall count ratio (I/A) in diabetic SMI group
was the lowest among all groups (p<0.05). A signifi-
cant difference was observed in relative regional up-
take in the inferior segment of the distal left ventricle
between SMI and angina group in patients with diabe-
tes mellitus (p<0.05). The decreased MIBG uptake in
the inferior wall may be an important sign of cardiac
sympathetic dysfunction, suggesting the abnormalities
in cardiac nervous system play an important role in the
mechanism of diabetic silent myocardial ischemia.

Key words: '2’I-metaiodobenzylguanidine
(MIBG), Silent myocardial ischemia, Sympathetic in-
nervation, Diabetes mellitus.
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