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1. T1-201 v5 ECT & #FDMRT

T1-201 05 ECT 1%, T1-20135{b# UV o A 2
mCi (74 MBq) % #ikf%, # 10 3% X0 Bl
7z. ECT 3:{&i% dual head > > F # 2 5 (ZLC
) zhicER L I=arvta—F VAT A
(Scintipac 2400S) Th 5. T—FUNHE T 6° Z
21 hm30f e L, 360° DT —& #IUE LTz,
it EHERR 1 Shepp & Logan » 7 4 v % — # F
W, TR A (e, DRSBTS L O
g MR L CEl G S, 12574 20K
&3 6mm L L7, EEBAMOGHY v F ST
7 4 T, RISEBHAFHREIC T1-201 2#HHEL,
Z0 5 kB X OES 3 Efiic, ECT 7—%
PIE L 72, ERMMEITE: L L T circumferential
profile analysisl~® # 47\ 6° & & O OMGERE ¥
ki, v Ay FoEREREROBEIRS
M ORKEORHIH 3 MOVHEL RO 2. KX
A v k ® washout rate (WR) (%

WR = (AFFE Y AL B — 3 RE R RTR)

< 100/ #fafiig e D 3A B

L LUTCEHEL,
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2. LERR#LT—IL ECT & %O

BRI 7 — VR X, Tce-99 m ik i
¥ 20 mCi (740 MBq) # v, [AlkEic ECT # ¥
Lz, F—2UET 10° ZLic 1 i 45 fh e
L, 360° 36 Fmo&EkrHre. 1.0HonE
Brx 12 L. DYV FS 57 4 LRI,
254 RE12mm (6mm Z LD RTF v 7 THEBE)
OEEBTEGE R L. ROTREEBIUD
v MELICESL 2o 7 — ) Tk R IGH
LT, DED BORE E CHaulERic v T
B 24T, ALHE, EHESR, REE2 K7 2 b
ZEizRd e,

FE&oBbick-S< 7 — ) of@rkic v T,
FTCRBE Lo THBICER T 249, 4%
AT7ALZADFE1I 7L —AIZBNWT, LEOHLE
Ko GEERLOEON YV MED), F1ro 12
TU—AEZBNT 6 JLiETCoOR S % 3
Bl ZoKAEHMCONT, - E&ih
MERY, 7—V B WE F T L SRR A
AR L. e BERER (%LS) iconTix, HEH
43 (DC) 38 X O FEAFE R 4> 0 1R1E (Amp) o ff 7
5, %LS=(2xAmp/(DC+Amp))x100 & L TH#
Bz,

H v v NEARICE S K AT HI A s
2, —fRICAWS R TWB MBI O 7 v 55 A
EEDEFEHNED, AHEB X OREOFHEIZ,
FR ORI X NI RE L HoB il #H
N, RKEL ZORI% I HOVHE Lo, 0
fli &, Off & [FI#kic, circumferential profile #
fERLL 7.
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1%, O 0 EH R, washoutrate, BX 71t
v v MRS K ALH, SRR E 7 IHRIED 6
FBETHS. DHENER, KEoKEIT AV
DIED 5 b, FKfEZ 1009 L LT, ZOHAT
FRLIC.

Washout rate, 5G#E=, 1EEX 0-100%, (X
BHE 0-360° DA —VTFERLI, ZHHD6
DDNT A —F L LIZHLBAOLER, TR A L
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ANT

SEPTUM LAT

Fig. 1 Scheme of polar display. Parameters of cardiac
apex are represented in the center, and those of
cardiac base around the circumference.

Hil s Lo IFOHERICEB L. Lichi->
TELEIZONTIE, 12BE0HRAHEE, 3O
HrAFEEL 720, DRWE DR EF XD 2R
¥z 7z % (Fig. 1).

4. ERENRZ—COERLEREOHE

E5 UM L 45 & O washout o FEHE ff {4
rwic, TRER & L£OEERER, H50iE
BRI B O B EE S b, K, ARD
BRI EHICRE O 16 FEF) B Bichlic 1E R
L7z, = 04ER, SEBAMRIC O W Tk Table |
DL THD. BREOHEILZE LT AV b
¥y —2 AR (SD) # ERTRRE L THREHE
L HERL 7.

5. ERERBI~ DGR

Pl oL # itk R B, DE N

Table 1 Control patients for TI-201 exercise study

Sex
Male Female
No. 7 9
Age mean 59 51
S.D. 15 12
range 32-77 30-65
Rate-pressure product

rest mean 7,785 9,177
S.D. 2,141 2,465

ex. mean 23,814 21,366

S.D. 7,180 5,442
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EXERCISE

WASHOUT

MALE FEMALE

Fig. 2 Myocardial perfusion at peak exercise and washout rate in control subjects.

Fig. 3 A patient with anterolateral infarction. In anterolateral region, ischemia was
shown at peak exercise, while redistribution was observed 3 hours later. The
washout rate was decreased in anterior and lateral walls as shown in blue area.
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STRESS

Fig. 4 The extent and severity of abnormality were
judged using standard maps (mean—2S.D.).
Normal regions are displayed in red color.

Fig. 5 Length-based and count-based Fourier analyses
were applied to calculate parameters of phase
and contraction in a patient with anterior wall
infarction. The phase was delayed in the ante-
rior region, and the contraction was reduced in
anterior and septal regions.

Fig. 6 Phase and amplitude maps in a patient with
epicardial pacing. The pacing wire was placed
on the left lateral base. The location of initial
phase was in good agreement with the site of

AMPL I TUDE pacing.
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Figure 3 (3Ol SEAER] T, ARG GUEE (< 1
WACF 2380, 3 BB OFMi2 B 5. LB
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Wicfiozx sz LN T& %5, £ Figdonkx)H
WK, ZeffRE, washout o Zh Zhic,
WY —2 SD TERE L - KRR & bk L, R
AL ORI, B & BT X 2. ®AORRIIIE
WA, WEHMERTRL, BEORREIRYE
WEFRE Ay — v L AR LUERRIR, R
WEAEARICE S L O ITRLE.

2. BIBLT—ILDEE<Ty

Wil 7 =t HIERIL 72, REoB bickk
SNMB X OERR~ 7, h v MR ki
SLMB L CIEE~ v 7% Fig. 5 1IR3+, 2o
REBIE TSI O E 2 B+ 2 Efl T, A=
52 1% segment 2,3 (RiifEE, La32¥B) o dyskinesis
OFIRTH - 7z, BEEFAICH SPECT % fviz
DBERFEHL S =V v F 75 7 4 o Blilg <
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Table 2 Relative TI-201 counts and washout rate in
control men and women

Functional map Male Female
Perfusion at peak exercise

SEP/ANT .92 .95

INF/ANT .83 91

LAT/ANT .98 .99
Washout

SEP/ANT .94 1.00

INF/ANT .92 .95

LAT/ANT 1.00 1.02

SEP=septum, ANT =anterior wall,
INF =inferior wall, LAT =lateral wall

e~ v 7 & ERT 5 &, RiBEPRONEIKT &,
FTBE RIS ONMFREE S 5 0 Th 5. BEESHR
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TR— vV I T < & - 5Ef % Fig. 6 ISR L 72,
FEODRDEBICEWEET R —v v SEhTns
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WX BAF A FEBE D B - 72,

Iv. & x
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Summary

Cardiac Functional Mapping for Thallium-201 Myocardial Perfusion,
Washout, Wall Motion and Phase Using Single-Photon
Emission Computed Tomography (SPECT)

Kenichi NakaJiMa*, Hisashi BUNKO*, Mitsuru TANIGUCHI¥,
Junichi TAk1*, Norihisa ToNAMI*, Kinichi HISADA*,
Takako HIRANO** and Hidenobu WANI**

* Department of Nuclear Medicine, School of Medicine, Kanazawa University, Kanazawa
**Medical Systems Division, Shimadzu Corporation, Kyoto

A method for three-dimensional functional
mapping of TI-201 myocardial uptake, washout,
wall motion and phase was developed using
SPECT. Each parameter was mapped using polar
display in the same format. Normal values were
determined in TI-201 exercise study in 16 patients.
Myocardial counts were lower in the septum and
inferior wall and the difference of counts between
anterior and inferior walls were greater in man
compared with the perfusion pattern in woman.
Washout was slower at septum and inferior wall
in man, and slightly slower at inferior wall in
woman. In gated blood-pool tomography, length-

based and count-based Fourier analyses were ap-
plied to calculate the parameters of contraction and
phase. The results of both Fourier analyses
generally agreed ; however, the area of abnormality
was slightly different. Phase maps were useful for
the assessment of asynergy as well as in patients
with conduction disorders. These cardiac functional
maps using SPECT were considered to be effective
for the understanding of three-dimensional infor-
mations of cardiac function.

Key words: Quantification, Myocardial SPECT,
Gated blood pool SPECT, Polar display, Fourier
analysis.
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