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BE B LGOI b L— 9mTc-MIBI % f\ fo O BB Ic > Rt % 1T o 7c. 8% volunteer 5
B, &L BIER 39 Flic 9™ Tc-MIBI 555~740 MBq (15~20 mCi) #L#kic# s L, 3 BfgcOm
[ 75 F— 0y vF 75 7 4 ZRafT Lic, LEFARIRZ (ED, ES) A 2 — i circumferential profile

analysis ZfT\>,

N &b 72 9.0/ count density o F (%count increase; Cl) ##llEl, vk

DB RERFM L 2 B Lic. Global %Cl i3 AEE 7 57— 7 AR A (LVG) 726 OHRG 7 —
Ny v F IS5 T7 4 L DEREB L LVEF (%) & BiFAHBE% /R Lic (r=0.70; n=29, r=0.75; n=24). %1
J&T (Regional) %Cl 1% LVG 313 2 M EEEBNFli % & < e L, BEEEE TH s B %R
Ltc. AR SRRSO MR & DB RRICHE CE 2 HLREL TH D LB b 5.

L FC®Ic

Sk X 0 ODEBEESRICB W TR 201TICl A £ —
Ty k0 DR EERREEE & ATV, P Te-gRifEk
(FATIVVeRVELT—N Yy FTFTT7 412
TLERED ERMFHE A T - T 5. 4, FL
WL b v —# & L T 9¥mTc-methoxy-iso-
butyl-isonitrile (MIBI) 2:5H% & v, BREEIGH 23T
bhTwsnLa, 9mTe-MIBI (3 KE#H A HE
Thoblcw, BofEELE TS LREH O A
A=V EBDHIENTE S, EEH S F¥"Tc-MIBI
rRWELHRAY ST -0y F T 74 %
MAT L, ZhE AU - R % 1T

-7z,

II. x¢ R

%412, Normal control & L T ® {4 volunteer
561 (B4E S B, ik 34.043.8 %) L AL

* ESLIRIREE & v & — U RS HE
ZfI3FETLAIHA
EimEM 34 2H18H
PIREARSE | KIRFFRE TR G 5-7-1 (S 565)
ESZ IR £ v & — BB HE
BN E E

#BIER) 39 B (B 31 6, Lotk 8 B, FIHEHD
60.6+8.6 %) TH 5. LIEBONIRITLAHHIELS
B, BOAEL6H), FRREEE 3 Hl, IERELOIE,
III°-AV block % 1 fl T %.

L. * *

1) 9mTc-MIBI % A\ 7o OB RE ST (E

99mTc-MIBI 555~740 MBq (15~20 mCi) %%
iy, LIS TEE L7205 3RO AS
Dy F 7774 BT LI, DA A -V
EARRERT A A XAy A - EE LY
v F#H 2 5 Ohio Nuclear 3410S # v, ZERizt
PLic TERO R Ex Y &#— L 2000K count
D75+ — W% {77 -7 (10~15 4). R-R [#
PRz 2055 L, #5—F=#—FIZEKK~ (6464
matrix; 1 £ 7 £ VIZEREOH 4 mm (ZFHY).
REMICESNBORK, /b7 v—o&2@BRL,
FRERICHIBO T L—L A A— U MET 5 Z
Lk WIERM (ED), RS (ES) A 2 —¥
EDI (Fig. 1). 9 HRAL—Y L/ #fTho1k
WA 2 — Y%t L Circumferential profile analysis
*WifT, & < ic background WL ZfFb i h o1z,
ava— s EBREOLDHA A —V &Y SHERS
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FUEENBEOTRERRERNICBEL, PREY
DRIERMALER Eo— K& <=2 7 LV CHiE
Lic. EEAEOHR R L OERERHALERL Y,
PR P A A HRUC S 2088 T & oo ff B TR IS P 4%
R E, DB X O ERENEE & FR O 18R < 5
B 7. DEE L DRG0 JT 12 Segment 1 720
18LEY, ZERERICST IR YL P& Y
7 e VETRRL, AT L b #EH L (ED,
ES #7 v b). ERIHIC H-S < count density
»ER%E

% count increase( %Cl)=(ES count-ED count)/
(ED count) x 100

ED ES

Fig. 1 Myocardial gated planar images with 99mTc-
MIBI in normal control (LAO view). ED=
=end-diastolic image, ES=end-systolic image.

Septal
|eiajen

Apico-inferior

%count increase (%Cl)
=(ES count - ED count)/ED count x100

Fig. 2 9%count increase determined from circumfer-
ential profile analysis,

28 % 6 5 (1991)

TFKL, LMo 4 segment # Ry 7z 14 segment
(Seg. 3~16) 212 %Cl D% Ak 2HI
» %CI (Global %Cl) & L ARIGHREDTRIE L L
7-. % 7= Regional %CI & L T Seg.3~7 ™ 5
segment @ ¥ & %EE o %Cl (Lateral %Cl),
Seg. 8~11 D& LR D %Cl (Apical %,Cl),
Seg. 12~ 16 » Y1 % gijkzrhfmo  %Cl (Septal
%Cl) LiE® /= (Fig. 2).

2) fIRE(C & DOBAETM

OME BIEFRBYMRI D 5 B9k L S L —
RO LR 7 — 7 VIEERE (LVG)D, 24 )i
%L 99mTc-RBC # B w7z ARG 7 — vy o
F 7574 (RNV)Y &ffFL, ZhZih =K
5w (LVEF; %) &R L7c. £72 LVG O
FrEE S, ARIAWEL 30 BEds X OV RITAMY 60
%X v LAY 12 Normal wall motion, Reduced,
None, Dyskinesis ® 4 BEfiE iz C i %247 - 7=.

LVG, RNV fg L 9mTe-MIBI My v F 7
774 Lo ENEH 11.5415.4, 13.8416.2
HTdhY, z oW, BEKERCERD R,
creatinine kinase 71 & O EETE O 5 4R
»I o7,

3) #®iAER

1) Global %Cl &, LVG (n—29) 7 & N (2
RNV (n=24) | THH L7 LVEF L otk

2) Regional %CI(Septal, Apical, Lateral %CI)
Lz zh LVG (TS T % pThEils) & o kb
¢ 5 Septal %CI, Lateral %Cl iciz#h £+ LVG
TERIFL60E > Seg. 6, 7 (AHA 733H) 0 B §
iz, Apical %Cl X AR 30 R D Seg
3(AHA ¥ o zh Extlb s 7.

4) #rEtnE

TR RTEY L FEEFETHEKRIL, un-
paired t test I THIEZITV p<0.0l 24 - TH
BERAV L LE

Iv. & X

1) LVG ic TEH L& LVEF (%; =X) &t
Global %Cl (=Y) ok T EFER Y=0.51
X —2.38, #[E{%%% r=0.70 (n=29). RNV [z
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60r 60(
Y=051X-2.38 Y=0.60X-5.90
50r r=0.71 . 50+ r=0.75 .
n=29 n=24
O 5 40-
& R
: T 30-
Q Q
2 o
O G 20r
10+

0 20 40 60 80 (%) O 20 40 60 (%)

Contrast LVEF(LVG) Radionuclide LVEF
(RNV)
Fig. 3 Simple correlation of global %CI obtained from 99mTc-MIBI gated image and
LVEF obtained from contrast and radionuclide ventriculography.
e | F F = . !
W r— g
E3 - K - 1
w == 601 . FEET
[ ]
]
[ ]
501 -l % P<0.01 50f 7 ° # p<0.01
S N '
— [ ]
Q 40y =t ¢ G 401
il S 4
© —_
£ 30f < S 304 i
Q [ (@]
Q) ° [ ] o — ®
on ° ° (@} i !
201 . - g < o0 .% ‘
[ ] ° .
[ ]
L -
104 ° ° 101 °
[ ]
L]
O- T T T T 1 0- r T T +—2
NC NW Red None Dys NC NW Red None Dys
Left ventricular wall motion(LVG) Left ventricular wall motion(LVG)
Fig. 4 Compsrison between regional %CIl by 99mTc- Fig. 5 Comparison between regional %CI by 99mTc-
MIBI gated image and left ventricular wall MIBI gated image and left ventricular wall
motion.—Septal wall—NC=normal control, motion.—Apico-inferior wall—

NW=normal wall motion, Red=reduced,
Dys=dyskinesis, LVG =contrast left ventric-
ulography.
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=
601 F= " !
501 T .
* p<0.01
O 40{ ]
X :
®30{ =« §
_.03 °
8 20 + é .
10' oj.
OJ T T : T a]

NC NW Red None Dys
Left ventricular wall motion(LVG)

Fig. 6 Comparison between regional %CI by 99mTc-
MIBI gated image and left ventricular wall
motion.—Lateral wall—

Hi L 7z LVEF (=X) & Global %CIl(=Y) o gk
TR EUFIEHA Y=0.60X—5.90, FHEEE r=0.75
(n=24) T» - 7= Fig. 3).

2) Septal %CI (X Normal control # (NC;
n=>5) Ti¥ 46.4+6.1, .[MEBIEH D H H Normal
wall motion £ (NW; n=19) TiZ 32.9+7.4 (p<
0.01 vs. NC), Reduced # (Red; n=6) T 18.2+
6.5 (p<0.01 vs. NC, NW), None # (n=2) T
12.543.5 (p<0.01 vs. NC, NW), Dyskinesis #f
(Dys; n=1) 1% 8.0 (p<0.01 vs. NW) T & » /=
(Fig. 4).

Apical %CI { NC (n=5) T 52.6+5.6, NW
(n=16) T 31.3+8.7 (p<0.01 vs. NC), Red (n=7)
T 17.94£5.9 (p<0.01 vs. NC, NW), None (n=3)
T 12.0+£8.3 (p<0.01 vs. NC, NW), Dys (n=3)
X 8.74+10.9 (p<0.01) vs. NC, NW) TdH » /=
(Fig. 5). Latera 19,CI ¥ NC (n=5) T 42.64+9.1,
NW (n=19) T 29.847.7 (p<0.01 vs. NC), Red
(n=8) T 15.1+6.4 (p<0.01 vs. NC, NW), None
(n=1) {% 17.0, Dys(n=1) ¥ 0.0(p<<0.01 vs. NW)

28 % 6 55 (1991)

Td Y (Fig. 6), 2T FHHIC T HEEEK T RO
%Cl B BEICKEEZ R L 7.

V. £ B

9mTc-MIBI % 201TICI L $& 7 v, active trans-
port # /&, diffusion X » T.LOHNICEDY
AREN, BERAICHEL 5 & 5 R
MFBEHEVE VbR TS50, 9nTc-MIBI #
HHEBIFMESRO RIERSE <, BRIARICE
Bt 1 ~3BRMoOHA 2 =Y BHvsATY
5. Behith | ~3 BRBREBREROLHA A —Y
ERTZ LY, zoEithbRBICHT 5K
HdRE 20TICT L ARREELL EofER /LT
5578, o 9mTe-MIBI o238 <, OAF
AA=Y VI L RIF RO - Ny 2 7T
v RiERT D, 77— & S REEOOBERERT
ffi? & &I i REEE O L RIFEOH A A — UL
HENFRETH 5. 7272 L 9"Te-MIBI & v/ 7
7 — A b3 2RI X S OHERERTANNE 38 5 0 HIRS b
A =h2A5 (ToA—nhAF) TOEFEMET
<, ZRELBIT L~ AT (R F—H2F)Y
T O BN OB VLR, GEE)) AR O 7258
REX T LTG5,

9WmTc-MIBI & f v iz DARBOAT A A — Y &
Do EEBEMITE: S LTI, Of o count
density & W& L, ZEZUHIC & 5 BEE O HMN
(count density @ F33) 7 & BEEMIT #1175 F
I L ERNIEO Wik i LN RETO IR
wEABEHT % (Wb b %Shortening D FESIC
o) HEED LICKRTE 5. Marcassa 0
Circumferential analysis method # f v 7z, M&RE
¥51&E (%thickening)!® (¥ Normal control (2 Ti(»
T a2 — 19, Cine-CT!, MRI™ |2k Y fIlE L 7=
BEERIINER L L B LR E R LTS, F
7z, Najm & o NS Q& B v R T
(Radionuclide fractional shortening) % .[» = =2 —
o TEH L7z %fractional shortening 35 X UN.»
R T — Ny v F 75 7 4 X VRl LVEF
LRIFEAHESAE LA TWS., LA LEAEET, IR
HRFICAEENBEAER L TL E 9 EFASEEOR
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RIS & B+ 5 B e E AR 0 PRI B A 1 R
Thy, BITLBLEvE V- REREZERL T
W BB KRR TET - 7= £ S B RE AT X
circumferential profile analysis % VT v 5 23,
#8EIK = L » max count Tl 7 < Y count %
{# LT Cd 5. max count #{EH L5
B3, REERIMRO AL 5 0BT H 5 12
», LLICEEOHERKERE A TS EMICEV
TEBIEDOE S - &, BENLKZTWVZ LTHI
Ihad. Zhicwl, KEFESRICES S BE
EOHMB (Z G~ 0) 2 mx, Wi
o O B E 2 IR SR o AL
DEFRNEEND. WEENL /ML) 3 EE0Z
KT IR ER T Z Lick ), BIEHBOIS
SEXFBHEIND. FAERERNEDREE
HeEd, NEhmRzHVEEETHL 20, HR
FEB O IR (FHEE 0 DA REZER, NIEH KA &)
TR & 5. circumferential profile analysis %
F o 72 DB RE I 1 1, AP & mE T
DELTavea—#ICR@sE, B@fiEs ¥
TWLHELH 210, L LSRR EO0H0
Ok & R TERI T, O RFTOBEE s %
7z, AP EIBEP LS LS BT,
SEFIIC X » TP REABEE L EYTH S L
Sl v, Ric X v HH L7z Global %CI
13 LVG 7 508 RNV (2X v BH{ L7 LVEF &
B2 HBE 2 1% L 72 (r=0.70; n=29, r=0.75;
n=24) 7= EREIHELX L < KT 2 HETH
B EEZON, B LWOHEREEEITE & LRI
CER LA s AT R S e, £ %CT i
DA77 F— %I VEH L ZEETH e
V4L count & U, IERMEERT I Z LI
XY, BGBEROESIARMEMAS Z L LFETH
5. Zhick ) EERFOAEBEESHRE LIRA O
M, DR, ODBREORIRHEiNTE S Z LI
# %. Regional %CI ¥ LVG o RFikEES % &

ML, BEEBRFH CIARICEMERL.

NC L NW B0 %Cl L F£HEBICTHEEL R
»-h (p<0.01), ZnHHE L L TLVG IZBIT3
HERREES M IC THEIE LB 5 - 7~ minimal

wall motion abnormality ##&H L 7= AlgEME, b
U < [ EESEEHIE R IC T 5 RE Mo ZEIC X
LHERFVHER S N 5. BEEERE D Regional
%CI » 9t Apical %Cl IZTRRIELSENK
Eh ok, DAREORBERTE LVG T AR
BLE D, %Cl BERIFMIA A=V X VfT-T
W5k, BEFEROMHRICES(RRTHD L
EZXD.

AWFsEiIc TEH L7z %CI (3 circumferential
profile analysis # W/ gETH Y, ===2T
TN ERE T T 2 LER D 5. HEOWH
HxiAhE BT 2 HER LI 7 —F =4 -0
threshold level #%x % Z LIC & U AHLATHET &
o7z, LM LEEEA M L— zi2i3 edge detection
OHEBMOMENH Y, background FHIEX 17 -
TWRWZ ELMKRT 5 &, 20X ) RHZEER
B35 %Cl EHiC, ERAEZENEL 2FRE
L RETE L. FIEEO HFEERICK T 5 F
FArExHEE, ava— 708 IC L % edge
detection DEA L KBS HBOBELEbNh 5.

VI #

E S

1. 9mTc-MIBI # Wiz DfpREBOE » v F
757 4 BRATL, Zhz A OBRET ik
BHZE L /2.

2. DA 77— ERIRML A £ =¥ XD
circumferential profile analysis # fvy, 73UV
I2 & %78 9 .0% count density o ERHFREHIE.
OBEREREATIA & L T Global %CI, Regional %CI
REH L.

3. Global %CI X LVG 7 &N RNV (2T
BM L7 LVEF t BifAEBE%RL 7 (r=0.70;
n=29, r=0.75; n=24),

4. Regional %CI i3, LVG ICTfliL 2=
JRPTEEEE A & < XML, BEEEHIRFEMA TR
BEiEELRLE.

5. AR BRI IO T & O
DARFCHETEIRABREE TS LEDbA
5.
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Summary

Evaluation of Left Ventricular Function Using Gated Planar
Myocardial Imaging with Tc-99m-MIBI

Shin-ichiro Kumita, Tsunehiko NISHIMURA,
Toshiisa UEHARA and Takeshi SHIMONAGATA

Department of Radiology, National Cardiovascular Center, Suita, Osaka

A quantitative index of left ventricular wall
motion obtained from ECG-gated planar myo-
cardial images has been developed. Five normal
controls and 39 patients with heart disease received
an injection of Tc-99m-MIBI (550-740 MBq) at
rest, and ECG-gated planar scintigraphy (LAO
view) was performed 3 h later. Mean End-diastolic
(ED) and end-systolic (ES) myocardial activities
were measured using circumferential profile analy-
sis and %count increase (CI) was determined
according to the following formula; (ES count-ED
count)/(ED count) x 100. The global 9%CI was
compared with the EF obtained from contrast
ventriculography (LVG; n=29) and radionuclide

ventriculography using Tc-99m-labelled RBC
(RNV; n=24). The regional %CI was compared
with left ventricular wall motion assessed by LVG.
The global %CI was correlated well with EF by
LVG (r=0.70) and EF by RNV (r=0.75). The
regional %ClI significantly decreased in accordance
with wall motion on LVG worsened at impaired
region. In conclusion, gated perfusion imaging with
Tc-99m-MIBI provides useful information on ven-
tricular function in addition to myocardial perfu-
sion.

Key words: 99mTc-MIBI, Gated planar imag-
ing, Circumferential profile analysis, %count
increase.
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