(R &)

Ui — & SPECT 12 & 5 UGS - Sbiters o 374

JRVARE L R HEBERER: LA A
Rk Ekx MR R [iZ R E S /5SS < 5SS
RE D=+ Wk B HA FE3Ex Ry e

BE L7 — b SPECT 21T L HEMR I EIC L 2 LHBABMBOER % 24 FEFN KA &
CAUTOM#RER. EREFOLVOUHRPIEK LG TIIEE S0-60% © Bl sbhtiE s Av
52 L CHR—FRETUHOBEIGEHT 2 EHTE, T UHEELR EOERERT LB TIE
H20% BETRMME TE . BEFOLHEZMAIIIRPICERILHOMENH D, TR
TSRS 585 — U AFOHN: (N B, LHEEMROINGEEE Y — >~ (DC B) 1L LRHERIKT
RBOLEMTELRON, WHERBE/ NS — > (DR B) L UHEFREMBETELRON, LHOE
ML CALE I OHAR & LB R OBED RIS S /s, TREDHREIMERZ & OE L Y D 7-DILF
BEMBOTER DS HE LS S RO, LHESMROBEN %58 BT b L OYLHE O IUE

BEED A% LT IRM O L Ok AE bEFHiT A E 2 bR,

I. B )

LEBFAIC X 20877 — MEid 0TI R Bk
MR > <A A T THOREF STy, hfE
FA%E S 7 T DR A SRR T >~ 7
AZ EEELNIELEE T SPECT (single photon
emission computed tomography) %17\, & HIZF
AMERFAPROND LIk o729 Ll
CDULFHY — b SPECT ORE I3 /E 5 INAEHEAE 12
BEy2b0THY, EZNREEOFFEIIL T —
VoY FTT74 TOREHE V. SEbAbR
W LDt A T d 5 P Te-tetrofosmin &

* KIRERKE RS E
** 5] E—NE
* kK ’Ej %Ept]ﬂ,
. 6#E7H18H
BB 641083 H
BURIGE RS . BT KFHE 2-7 (T 569)
K ER KRR E

(BE% 31: 1453-1463, 1994)

SHRIMEBRIAT Y~ h AT EFERAL, LY — b
SPECT #1TV& A 5 4 A THO.LHHEEZELO
MERETV, LRHOIHREEED 2 7% 51
RIS LRT Lo THRET 5.

) G Ed

AHIZ 1994 E4 AH 5 6 A FTITLHY— b
SPECT % fifT L7z 24 fEf), FHEHK 53+12
W, BH196, ZWSHITHS (Table 1). #EH
RIT74 T 3BIERES 21 61T, NERITTE~
DLFHIE 10 B, EEIREE 10 B, £t 1 61
THh, FHMIETablel DEY TH 5.

. 5 &

FRZEEILS — 2 v AHB ZLC-7500 B4~ <
H AT, BEHEY F/Ny 7 2400 BF— 540
BEEBELZOLFICHZHEIREBFRT v h 2T
GCA-9300A, 7— ¥ E%E & L T GMS-5500A
Thsb. AMAEIMBEHEEL LT — %2
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Table 1 Characteristics of the cases in this study

Case No.  Age  Sex Clinical Diagnosis
1 37 M Volunteer
2 33 M Volunteer
3 32 M Volunteer
4 53 M OMI
5 62 M Apical HCM
6 47 M d-HCM
7 48 F AP
8 51 F HCM
9 46 M Apical HCM
10 63 F AR, HHD
11 4 M OMI
12 60 M HCN
13 71 M OMI
14 54 M Apical HCM
15 41 M HCM
16 61 M OMI
17 S1 M OM], p/s CABG
18 70 M OMI
19 63 M HCM
20 45 M OMI
21 75 F AP
22 42 M d-HCM
23 68 F AP, p/s CABG
24 65 M DCM

Abbreviations: OMI: old myocardial infarction,
HCM: hypertrophic cardiomyopathy, d-HCM:
hypertrophic cardiomyopathy (dilated phase), AP:
angina pectoris, AR: aortic regurgitation, HHD:
hypertensive heart disease, p/s CABG: postoperative
status of aortocoronary bypass grafting, DCM: dilated
cardiomyopathy.

TOTAL:

Fig. 1b The delineation of left ventricular myocardium
was determined tightly by 50% of the threshold
using automatic edge detection method.

31 % 12 %5 (1994)

X5 S BRBEE E Tl TIT Y, " Te-tetro-
fosmin (05 Y v F 7T 7 4 (G R EE) S
185-259 MBq % #iHER% & 512 14 30 F i E) £
W afElt, 15 omIOERGERE L. 4 8

Fig. 1a The slice in the center of vertical long axis was
displayed for both the ED (end-diastole) and ES
(end-systole). The operator drew roughly the
delineation of left ventricular myocardium.

Fig. 1¢ Sixteen region of interest (ROI) was setted
automatically over the 16 frames of vertical long
axis or horizontal long axis images respectively
by variable size ROI method.
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1

T

N\

Normal pattern (N)

J

Delayed Relaxation pattern (DR)

A

Delayed Contraction pattern (DC)

Mixed pattem (M)

Normal pattern with Decreased amplitude (ND)

Fig. 2 Schema for the patterns of the myocardial volume.

APEX
SEP.

M>
z
-

INF.

APEX

: severc hypertrophy

: hypertrophy

normal

: mild hypoperfusion

: severe hypoperfusion
defect

LAT.

O-NWAWL

Fig. 3 Schema of segmental analysis. Abbreviations: VLA: vertical long axis view, HLA:
horizontal long axis view, ANT.: anterior wall, INF.: inferior wall, SEP.: septum,

LAT.: lateral wall.

1% DL EFFEIC 555 MBq FFEERHE L, #4930 0%
POFRBGBERGE L. TTNTAERBAIEK
20m/ T77v¥al, FIBEHME L TLHER
BRAEFRTE L.

J#H D SPECT O#if% ki3 ZLC-7500 77 >
YA AT RMER LARIRIL 45°5 5 % UL 45°
D 180°[#z% 32 A5 1 41 20 B TF— 5 L
ExfTote, T INBIIEMA L—-V v Tk,
Shepp & Logan 7 4 )V ¥ — 2 CTHIER L, H#,
EERH, KFREMEZ%F/-. Planar %35
SEONE TRIEZRO A 2 HF\iR L7,

RS — b SPECT (3L #HBF D 412 GCA-9300A
B o< h AT 5FHLT— 7 IEIR TR F—

¥'— 7 140KeV, TAILF—08 +10%, LEXF
kT R-R MIPE% 16 0] (167 L —4) L 64X
647 L) v 7 AT, 151 60 ¥, 60 K (#) 24
o) TiTo7:. 7— Z EIXHIALEE I Butter-
worth 7 4 )V ¥ —, P& Ramp 7 1 V¥ — %
R LEss, EERM, KFREBWEEGRZ 17
L= T E» IR ECl6 7L — 4
FTRCEEEE L. LTV Fr5 744
DOV7 b ITERICHAL, #B5NIWBEOIR
KGO, wiEE, iR, (LER, TEE
HIEEIZ R K EOICELHEB RO ZXEL, &
DYAMIRAT SR A EARS-3 5/Y - (W Ad: S TA N AR/
7% FROI ##&E L7 (Fig. 1). X3 Nz
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31 % 125 (1994)

Table 2 Results of the each cases in this study

Case VLA HLA VLA HLA
Be. ANT. APEX INF. SEP. APEX LAT. WHOLE ANT. APEX INF. WHOLE SEP. APEX LAT.
1 3 3 3 3 3 3 ND N N ND N N N N
2 3 3 3 3 3 3 N N N N N N N ND
3 3 3 3 3 3 3 N N N N N N N N
4 3 2 3 3 2 3 N N N N N N N ND
5 3 2—4 3 3 2—4 3 N N ND N DR DR ND DR
6 3 2—3 3 2—3 23 3 DR N DR N DR DC DR ND
7 3 23 3 3 2—3 3 DR N DC DR DC DC DC DR
8 3 3—5 3 3 3=+5 3 N N DR N N N DR N
9 4 5 3 4 S 4 ND N DR ND ND N DR N
10 4 2 4 4 2 4 DR M DR M M M DR M
11 3 2 0—1 12 3 3 ND N N ND ND N N ND
12 4 4 4 4 3—4 4 N N DR N N N DR N
13 3 3 3 3 3 2 N ND N N ND N ND DR
14 3 2—4 3 3 2—4 3 N N DR N N DR DR N
15 3 4 4 4 4 4 ND N DR M ND N DR N
16 1 0 3 1 0 3 N DC DS N ND DC DC N
17 3 2 3 2 2 3 N N N ND N N N ND
18 3 3 2 3 3 3 N N N ND N N DR ND
19 4 4 4 4 4 4 N N DR ND N N ND DR
20 3 3 0—1 3 3 2-+3 DC N DC M DC DC N DC
21 3 3 3 3 3 3 N ND N M N N N DC
22 1—2 3 2 2 3 3 DR M DR M ND ND N ND
23 3 3 3 3 3 3 ND N N DC N N N DR
24 3 3 2-#%3 23 3 3 DR M ND DR M M DR M

Abbreviations: VLA vertical long axis view, HLA: horizontal long axis view, ANT.: anterior wall, INF.: inferior
wall, SEP.: septum, LAT.: lateral wall, S: severe increased uptake, 4: increased uptake, 3: normal, 2: decreased
uptake, 1: severe decreased uptake, 0: defect, —: fill in; For example, 2—>4 means decreased uptake (2) at the early

image changing to increased uptake (4).

Table 3 Comparison between the grade of myocardial uptake and the pattern of myocardial volume curve

0 1 2 3 4 5 0,1—-1,2 1,2—3 1,2—4,5 Total
N 6 53 11 1 71
ND 2 14 2 1 2 21
DC 2 2 5 4 13
DR 3 9 5 2 3 5 27
M 1 3 5 1 12
Total 2 2 12 84 23 2 4 8 7 144

ROIL 2 BOBOD 7 L — 4 Z & (ZB{H (threshold)
50-60% C BB IR L, LA v P RO
Z{t% R-R HIFRIZ&H b THE RISt RE M % 1
B L7z, fER S hzihiiid LA (Myo-
cardial volume curve (MVC)) & L TREE R K&K
BB LM/ Sy —  EREMICRET L.

BEHERBE Y — > 2 WEMIIEFE Y —
¥ (N By, BbiRRIE/ S5 — > (DR &), IUHEEIE
8% — 2 (DCRY), RE/S% —» M A, IRIGD
RVIEE /7YY — >~ (ND Bl o 5 BUZ 8 L 7 (Fig.
2). L x EERHEEE(Z D O AT (ANT.), 056
¥ (APEX), TEE (INF) 258 L, KFREhHE
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{% % & (SEP.), LVR¥E (APEX), FIBE (LAT.) ® WHOLE ANT.
&t 6 segment 1253 F LXK T EISLHIEMOKRIE 107
0) 5 FELVLGHEE 5) O 6 EREICHRE LI I
BARET L 72 (Fig. 3). ]

2

AW o - e~
AR ... o :
W N\ 120
Fig. 4b Four myocardial volume curves of vertical long axis
3 view. WHOLE: a ROI set over the whole myo-
16 cardium in the center slice of vertical long axis
view. ANT., APEX or INF.: ROIs set over the
anterior, apical or inferior wall in the center slice of
vertical long axis view.

WHOLE SEP.

D
-
»
B

>
:
P

100T 100
H 7N\ z _
ot ‘? i q q n “/E\/\ _/E‘\E\’\
1 10
5 1+ 10
N E 5= AN o
20 N\ 050 120
9
m “] /\/\
: 1/ o
4 o frame )
KNG o F ] Ah e
a 5 s & 20 1,420
Fig. 4 “"Tc-tetrofosmin multi-gated myocardial SPECT NE2
in a case of normal volunteer. Fig. 4c Four myocardial volume curves of horizontal long
Fig. 4a Upper: A series of vertical long axis view in a axis view. WHOLE: a ROI set over the whole
cardiac cycle divided to 16 frames. Lower: A myocardium in the center slice of vertical long axis
series of horizontal long axis view in a cardiac view. SEP., APEX or LAT.: ROIs set over the septal,
cycle divided to 16 frames. Myocardial contrac- apical or lateral wall in the center slice of vertical
tion and relaxation was clearly observed. long axis view.
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Iv. #% B (Table 2, 3)

R E TORE T LHEF T 2 BB

a3
aah

A

3
A
ﬂ ﬂ
n

=3

%ﬁ?

31 % 12 5 (1994)

i BME 50% CTHATEETH D, IGEA S
WM I TI6 7L — DT RTOGBIEES IS
RETE . BB ORE T BIE 60% A2
THESICRBIBTRETH Y, WFROEMTY
O El A ER T & 72, R ARLOIESE
BUZ BT LUK O &AL O iR 3RimH
ZEBIRETH D LHEEMBREERT 52 L
BHTHolz. Lo LU ERER T IIAEIEIAL
DOF MM I BE 50% TIXTEY, 20% f2ET
WRELERI S RO N7z, - MEENTRE(G L EER
BTG (% T T REDSEFI B & v o 7o BE Db 2R
EDEL ) OIOIEHMMPEFRFIICE TN TL I
LA = AR OVERATHE #E 2 B R o h .

feEZoLmAEMEIIGET R Y~ M
AL, JERFEHIIEEICA Y v MDA L

WHOLE SEP.

o

APEX INF.

frame

b

Fig. 5 **"Tc-tetrofosmin multi-gated myocardial SPECT in a patient with apical

cardiomyopathy.

a: Upper: A series of vertical long axis view in a cardiac cycle divided to 16 frames.
Lower: A series of horizontal long axis view in a cardiac cycle divided to 16 frames.
Myocardial wall motion in the apex was not moved smoothly.

b: Four myocardial volume curves of a horizontal long axis view. A myocardial volume
curve of the apex showed decreased amplitude and delayed relaxation (DR). WHOLE:
a ROI set over the whole myocardium in the center slice of vertical long axis view.
SEP., APEX. or LAT.: ROlIs set over the septal, apical or lateral wall in the center slice

of vertical long axis view.
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—FERIE LHRA NS & S 18§ 5 #i# AL
EHRDO A% LT EEFOMRET T LT LN/ (Fig.
4c). LREBIE K BLUARSE DEF] Tld LA &R T
EEE L RO HEA R b h, EEEMLT
S A Y v M EOBEIMCZ L <, SRR
BAY Y VROBTAERLEF DR LR

16 £ POST AMT
Coronal 18 Sagittal 11
IM: IHRSEIS184. IM
ANT £ 1
RY LY
RE La
d-chambher=wview 11
15
= ; -
= POST ANT i
15 i i
- . P
e - ' '
= ' b
E ‘ i '
" ' :
Sagittal 18 ! t
1pi: IHRSEDS 104, 11 g : '
i ¥
i '
1 '
RY 1 1
i 1
RA
S \ X
d4-chambsr-view 10 (Z.XSEC} "\//

a C

Fig. 6 *“"Tc-tetrofosmin myocardial SPECT in a patient with old myocardial infarction.
a: Upper: Exercise SPECT images. Lower: reinjection SPECT images. These images
shows persistent perfusion defect at the antero-septal wall and apex. b: A series of
vertical long axis view in a cardiac cycle divided to 16 frames. Myocardial uptake of
the antero-apical wall was increased slightly in the diastolic phase. c: Upper: The end-
systolic and end-diastolic phase of ®™Tc-tetrofosmin multi-gated myocardial SPECT
in a patient with old myocardial infarction. The delineation of infarcted area was
determined by 20% of the threshold using automatic edge detection method. Lower: A
myocardial volume curve of the infarcted area showed delayed contraction (DC).
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(Fig. 5b). LR ZEDBEEIRNM TIlLLH DO INEDS
EN R D R S iz (Fig. 6¢).

% segment = & DIRE T LHAEMARIIEE
I8 — 2 (N &7 5 725 Tid 71 segment
53 segment (74.6%) 13.0n I\ EFEE MR ERET
BB\ segment 3) TH o 7205, 5% D 18 seg-
ment CIZEFBEMNRON. RIBOEKVIEE
X8 — 7 (ND B) 1L DB EREE D72\ segment
(3) A% 21 segment 1 14 segment (66.7%) & % 75> -
7o, PUREEIE/ NS — ¥ (DC B L HEREED
72 \» segment (3) %% 13 segment H 5 segment (38.5%)
ToH DD L TERIKT 2B 7 segment (0 F
72131 F72131,2—3) Tl 13 segment H 8 segment
(61.5%) &% horz. HFREHE/ XY — > (DR &)
O ERRE D%\ segment (3) A% 27 segment
H1 9 segment (33.3%) Td 5D IIx L TEBEBE
D7z segment (4 72135 F/213 1,2—4,5) T
i 27 segment H 11 segment (44.4%) & % h > 7.
BENY = MB) IRUHERBBEED LV seg-
ment (3) % 12 segment ' 3 segment (25%) T&H 5
DX L THEEBEIN%E Z D 72 segment (4) Tid12
segment H 5 segment (41.7%) B & VEFEKT 22
® 7z segment (1 72120, 11,2 $7213 1,2-3)
A% 12 segment # 4 segment (33.3%) £ %o 7
(Table 2, Table 3).

V. fEBIEIR (Fig. 4,5, 6)

[FEBI1) ®REXS 7147 335, B

R-R BIE% 16 53 L /2.4 — b SPECT 1§
DEEREMITEE, KFREERES CIIIEEHT
DUHONGE, IR TOLHOMR T 2 BFH°
BIZ T X /- (Fig. 42). EEREKRBEICBITSE
SHER, BB, LRE, TEOLHEEMR
THEFVTROEKRA Y v M UERE) %
100% & L TRRL, XEIZi> TOMHEIE—RK
WMOMBTH L. DML LHO A 7 v M
WL, HEREMICIEEICH Y v NEATRA
L, 5l&FHVTRIRICERAD T 5788 — A0 ihe
HKDHZLELT, WFhORBMETIBREISIL
(Fig. 4b). KERHMMEIZICBIT5, EELHE

31 % 12 5 (1994)

1K, B, LRER, BIEED.LHEEMAR T D IR
EH Y VEOEICZ LS, EEREEEE
TS N7z H#R & FREO B AYE & N7 (Fig. 4c).
[EfFI2] LARETRABLLEHE 515, XX,
R-R FEFE% 16 4&| L7085 % — b SPECT 18
DEEREMEESR, KRG TN,
JERIA & B I LE DR ERD BRE ASBABF (ZEREE T
& 7- (Fig.5a). EEREMBEZ TOLHEEMAR
P oILLEER, FiEE, TR WTIREEL
BUONL B35 — > TH LD, LREICBNT
BIHORENL VDAL ST, JRHO Y
Y NBORVHIENTED, LEHORRENSIGE
ENTWBHDE LEZ L/ (Fig. Sb).
[fEfI 3] BRIBM.LHIEE 61 &, HiE.
1% O SPECT {% TIIRIBERFR D 5.0 E D [E
EMXRIEE A (Fig. 6a), L7 — b SPECT O
EHEREWITEE T ATEED O.LREBICRIBEZ D
72 (Fig. 6b). ABITIIAEEIRAIZAT LT 20% T
HEGRIBIME 2T VLA RS EER L. £
EREEHRE IZL D L BN DO BB
WCRON, ZOREEIIHRT /87 — 50
L7z (Fig. 6¢).

VI. # x

#mTc-tetrofosmin (LA NDEERIILEH I
L CIIEHRE 1.2% DY, Gk 2 &
BTH 10% BEKT T 50K TREREILEE
BIILEL T2, #¥F D SPECT & Planar {12
7 — b SPECT % :BIN§ tuid &8k T 50 12
OBE A ET 555, REBOHERICELT 27
& 72\ ®mTe-tetrofosmin (3 2 D & 9 RMRAEHEIZIE
BB OHA A=Y v FRBElOVEDEEZ LR
f:IO*IS)‘

PEE b b L 0'T], P Te-tetrofosmin % L
R-R 8 &0 4" — b SPECT % ME1T L percent
wall thickening (%WT) DB H % A T & 7289,
LA L7 = IVETOLERED ST i3 Planar,
SPECT #WFHIZBWTH RR BE%E 16 5El
PETITbh s 2 NS, HICEZHFEMMIC
X 2. BRI (ejection fraction) D& H R fE K.
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B DR PHEE % 5RO A B34l 22 v R-R
BRBOSEIIEEEEZZONA. SEbhbhd
RO A7 O TR OFFE D 72912 R-R
% 16538 L 720857 — b SPECT % i 7245,
TR # AT L 7- &6 CHERWEBE 2 EELSE SN
LHEERBROERIITRTH o 7C.

LT = VETIRIERE & SR T L AEED K
EEHDEL D LAEOKE G U7 L HEBD
REVEE L2 BER Lk T LAEE A R
DD ENLV, LFHT— b SPECT O 1L F
HMoBOBOOERY A5 LU LR L <
OO IR THS MR R - ZEETH
D, TNETNOBERICELEEOFRENEE LW
EEZ LN, ZOobivbiud BB IS
EEROEBME 50% TiT-o7-& 25, el
L &AL TEBIEIE 2 R EIMHE AT i OB S
THorz. LTS - T A
WEER T 2 el TEY, LHTy— b
SPECT OFFliOMER > TnE,. Thig
AR % 72\ BB % CTRlsR % #IET 5 A& D
Ronzy, ZolFRIMBORED S REE L TH
BT A.08IIBRTE 2 WS, [F—KE ToL
ORENC BEINIZBHIET 57280, LB DL
REED.LFEOBEN AT 5 720D FEDO VLD
ELTERTWELDEEZLNED, SRERK
L 7o DA A2 AL SR 30 & 7o B LIS o
K MEOELERZ TWAELZTTH ) EBD
BREILEIIRE > TWRLDEEZ LIS, 4
%77 v b LERICE B EBEN LRI R LEES
BT, BB ESOKR LML, 40
BERLHEE - LENERDOHBINES TH o 7
720 2Bl 50-60% 3B & E 2 HNTAS, (LFh
DEBEDOMBREHELPICTEILENHL DL
ZioN5b, EEFFTLIEFHMATNEEZE
L7ZER TRIGRICOT 2o h 7 v D
BEAVPRONL. HOBRETIIZDE) I E
PLTFLOROATH LVAREDEZOND
B, HiEwmbBIZ CTAERTEETLHDLR
b, FHRKEAMIIEHE 60% T+ 5&E
AT TH o7z, L LEERMD L S 2k

BETORON LI TIE 40% Tho THHRE
B EHRFMETES 20% TITHIZ e Ho
. BEIREBBErELCNENY 2 7T »
FEEOTLEIIJREEIRES N, LHEE
MEERTABICRERT AREAEEZLN
7o, L7edto TBRIR T U RHEEER O BT L)
DYLHERAR DFFMMI (I FES L 13V R 2w, JBK
RLOHBIE I BT 5 LR &K T 73R BT 3 O Y&
WROEMICER 2 HELHfFINS.

B THINY — VHETIRIEE /XY — > (N
) Tho THLHERETHMABR OIS Z &
b DA, INEHEIE/ Sy — >~ (DC B IL.OHhER
BT 2RBOLTMNTERALN, SREE Y —
~ (DR B (L LA ERMEAL TS K R o,
ORI L INE IR OMIR & LB EELD
BAE AR S L.

A DS TiE[FE—EBIZ L 7 — )V SPECT %
ToTWiWwh, BERICRONIIRBAD A Y
Y INBRL DN =TV F T T4
TRONDYRBFASY —  EHEULTWS b
DEEZ LRI, F 7B KELGERE O JEE R
MRS NERBO S 7~ MR OENRD L
T—=NT U F 57 4 THEBIN TV D IRE
WMABEENRY — A RB LI DEEZLNS.
Al OME T FE—fEFIZL 7 — )V SPECT %
ToTBLTRS LRV VDS, LHBEEDOE
BE LA EHFMTE LD TEHHKE bHERLRE
HEhbbDEEILNRS.

VIL. #& &

BERT VT4 TEEAL 24 ENOH T —
Ik SPECT % #i4T L HEh#a Bl &I L 5. 05 F
BB EZER LT OMREE.

(1) EBEFEOLZVLHRRERALLHTI
Bt 50-60% D BB B L H\5 2 & TH
—FE LT UHOBENBHRT S ENTE .
DB EL EOEROKT LIoHA Tid 20% 2
FECHRIMmETE /.

(2) BEEOLHEEMARISIRYICZEIC
LEhOARASH ), F TRIRICHRT 5 /35 —
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UHF LN (N B,

Q) LB EMROIFEE Y — >~ (DC B)
W ORERKT 2RO MATE RO N, ik
BERE Y — ¥ (DR B) IO H I INERAL T % <
Ron, LHOFEEIM R IRERM OMIR & L
BFELLOBEENRE I N,

@ LHBEEMSESNETH- THLLHDORE
E, £RBRETHEONLZENH o7, 208
EREELROLVESTH > T TEE, B
LHEEMBANRIIZL 2V EDh o 1.

SN LTV v F T 74 DFERIDAL
IO EBRMLEMITE kb o2, LWHEE
M2 ER T A EICE > THREMZHEICBY
T UFh DO YR DO YREHREED A 72 & TILREAD
L ORIARRE D M REE E 2 b,

HE AP LNV EEAT A S
VZIRERRICEH A LET.

R XN ER 5 26 O A ABEFS TS T AT
BRLIC.
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Summary

Assessment of Myocardial Contraction and Relaxation with *™Tc-Tetrofosmin
Multi-Gated Myocardial SPECT

Itaru ApacHi*, Yasushi Sucioka*, Koujirou TaBucHi*, Kazuhiro YAMAMOTO,
Yoshimitsu Tatsu*, Yoshinori Saika*, Hiroshi NisHicak1*, Ritsuo MaTsur*,
Kouzou SueyosHr*, Isamu NaraBAYasHI*, Shigemi TamoTo**
and Yoshiaki OHTAKE***

*Department of Radiology, **First Department and ***Third Department of Internal Medicine,
Osaka Medical College

Myocardial relaxation at the diastolic phase was not
evaluated by multi-gated myocardial SPECT, al-
though myocardial contraction at the systolic phase
was studied by percent wall thickening and Bull’s eye
methods. We make out a myocardial volume curve
and report to evaluate the myocardial relaxation using
multi-gated myocardial SPECT. The study population
consisted of 3 normal human subjects (3 male, 32-37
years old), 10 idiopathic cardiomyopathy, 10 coronary
artery disease and 1 hypertensive heart disease
combined with aortic regurgitaion. All cases were
injected 555 MBq of *™Tc-tetrofosmin (Amersham
Healthcare Corporation) intravenously at rest. A triple
detector gamma-camera (GCA-9300A, Toshiba
Medical, Japan) and a data processing computer
(GMS-5500A, Toshiba Medical, Japan) were used in
this study. A cardiac cycle (R-R interval) was divided
by 16 frames (50-80 msec per 1 frame). Eight
myocardial volume curves were calculated at the
anterior wall, apex and inferior wall of the vertical
long axis view and were calculated at the septal wall,
apex and lateral wall of the horizontal long axis view,
respectively. The patterns of the myocardial volume
curves were classified into 5 patterns (Normal pattern
(N), Delayed Contraction pattern (DC), Delayed

Relaxation pattern (DR), Mixed pattern (M) and
Normal pattern with Decreased amplitude (ND)).

Myocardial uptake was evaluated visually of grad-
ing into severe hypertrophy (5), hypertrophy (4),
normal (3), mild hypoperfusion (2), hypoperfusion (1)
and perfusion defect (0). We compared patterns of the
myocardial volume curves to myocardial uptake in the
same segments. It was possible to detect myocardial
edge of the total 16 frames with 50-60% threshold in
the normal volunteer and in patients with hypertrophic
cardiomyopathy and to make a myocardial volume
curve. The region of the severe myocardial perfusion
defect could be detected with 20% threshold in
patients with old myocardial infarction. In comparison
with myocardial volume curves and myocardial
uptake, 74.6% in the N pattern had a normal uptake
(3), 66.7% in the ND pattern had a normal uptake (3),
61.5% in the DC pattern had a hypoperfusion segment
(0, 1 or fill-in to normal uptake), 44.4% in the DR
pattern had a hypertrophic segment (4, 5 or fill-in to
increased uptake). The pattern of myocardial volume
curve indicates myocardial contractility and relaxation
in each myocardial segment.

Key words: Diastolic function, ®™Tc-tetrofosmin,
Multi-gated SPECT, Myocardial scintigraphy.
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