(R #)

43

Rotating Bilateral Collimator $:(Z X 5 ECG [RIf
DGRBSy vF 2557 4 —
— RSB T—F 14777 McET A RE—

Bis HXR*  BiE Rt

mH 'R* WA &5

BEE AM5F5N0a) A—FEECLEFY YL T1200) LEEIE Y v F 75 7 4 — & LDHEREHIEC
TiFotz. M6HEDF—FINEIC L V ERNLEBRPELN, BAERE~OEBAVNTETH o7, ERKE
Az TTE~LDREICT =74 7 7 7 Mz X A RBHBELIREBHR) BHEB L. TOREEED 5720,
Zrv b=k AER, BIUWREASEC L ZESEERETY, HRIZX 3 DBOBEICEEERO
Bl OW TR L. TORKE, MRz ) EZFOOMEITHN 15mm BEL, EEAHEIK0LEL
FTazZLbhotr. BEKRBOXEZ, MRICES) Zhb0BIE L, HERCLIEAHNEAZ VST
bBLEILLNE. LihioT, REBGOEMBOUEICE, ORI DHENELLEES, kX UHER

BRL OAERRE e EET 22 LFETH 3.

L ZC®Ic

BkZYV oA CITICY ITXB 05275
7 4 DWIBEEICIE, TEYHR—A2Y A —F i,
2F Vb, EiEASAALTF TN 2 —F EERHE,
BIUOVvrF 727 eFHELICERRES €55k
Bds. HIZHILvFH2ATEERTH B,
KB 0 7 — & IR TLIERIEINAIETH
3. Lal, T EU&—ABER, ESHHONE
ALY, o7 —F4 777 bBELRTVE
DICHELRPBEVW LIRS THELY, —F, ~
4 7FIay 2—FEERHEE, ESFROSE
FBEEWTTEVA—LVELIVEDLDTERTE
D, YrFh AT EEREIC TR T3 HEEZET
53, KWiX, "A4FF70 3y 2—& BEE
¥ OMAMICTIT Y Fike, ERMAE T — 2Nk
Bl L OB VICE T3 ERM, BXOOHAER
* L REE SRR
2 :S9E6HILE
BAEHZA S9OF9A6H
BIRIGERS | IWETREREFEOR (B 990-23)

IR EEF T AR
Bl & B X

PECTHRET 2 BURAORERMEER LT
5.

I FESLURER

1. EFEEEICDONT

RAFTFINAYR—FEEE LIV VFNA
SEENSHIICREL, =V 2 —F2 S EIL
CEERLAXRGESNS 4% B FR) P A -
F— 4% aya—# (DEC PDP-11/34) iz ECG
EBRELLLIE LK., 3y 2—FF—VOFEE
(slant angle) iZH.0MZ[H - TR D F D 30 B (CMS
HE) o Lo AV, WE%#ERKL, damping fac-
tor # 1 [E]H X 0.06,2, 3EE xR DE D 0.1,0.12
L. 254 22X 16, 2 5 4 x[EEX 0.8 cm
Llte. F—# &I RREI07Lv—0EL,
Wi ORI, B, HLERY (ED) LUUHER
# (ES) iIcoW TV, KBRS O EED 7
V—ALBIRTES L ST L.

F— SRR | DTARBICHE S 7 — & IR
FDIEE 12 2 W T HRFt L7z, Table 1 iz 201TIC]
2mCi 25 LcBEOEREL EICHEH L,
pixelh 7z ) 200 H v o rY E2EBZDICE L R

Presented by Medical*Online



44 BE#

223%: 15 (1985)

Table 1 Regired acquisition time

Method Matrix size Counts per pixel Frames per beat Acquisition time
Rotating
Bilat. Tomo. (ECG-gate) 64 < 64 200 10 4 min. x 4
(16 min.)
Without ECG-gate 128x 128 200 — 1.6 min. x 4
(6.4 min.)
7-Pin Tomo. (ECG-gate) 64 x 64 200* 10 12.4 min.
*At the center image
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Fig. 1 Spatial resolution (FWHM) as a function of
the distance from surface of the collimator.

Fig. 2 ECG-gated myocardial tomo-scintigrams with
TI-201 (end diastole). Both images of short
axial (upper) and long axial (botom) showed
artifial defect (arrow).
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Fig. 3 Frontal and oblique projection of cylindrical hotphantom. No influence of
oblique projection on artificial defect was shown in slice “E”.

FLow | [eec-
METER | | 880 —o POP-
11734
ECG ECG
— 200
UNIT GARNA
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Fig. 4 Block diagram of the system in which image data, ECG signal and breath signal
were acquired simultaneously. Breath signal was generated by hot-wire flow
meter and processed with micro computer.
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Fig. 5 A change of left ventricular volume due to respiration. Tke volume changed

about 409 during stable respiration.
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Fig. 6 Movement of the heart due to respiration in-
dicated as a locus of center point of the left
ventricle.
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(a) (b)

Fig. 7 Outline of the myocardium superimposed in-
spratory phase (white line) and expiratory
phase (gray line). Short axial (a) and long
axial (b) tomo-scintigrams indicated the move-
ment and volume change of the left ventricle.
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(@) Inspiration

(b) Expiration
Fig. 8 Myocardial tomo-scintigram by respiratory
synchronization based on the same data that
shown in Fig. 2. Artificial defect become in-
significantly compared with that by ECG-
gating method (Fig. 2).
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Fig. 9 Motion of the heart and diaphragm during
stable respiration (solid line: expiration, dotted
line: inspiration).
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Summary

ECG-gated Myocardial Tomo-scintigraphy by
Rotating Bilateral Collimator
—Clinical Apprication and Artificial Defect—

Akio KomaTaNI, Kazuei TAKAHASHI, Toshiyasu TAKANASHI and Koichi YAMAGUCHI

Department of Radiology, Yamagata University School of Medicine

Tomo-scintigraphy of 201Tl-myocardium by
rotating bilateral collimator was performed in
synchronization with cardiac cycle. Ten frames per
R-R interval were acquired with ECG pulse signal
during 16 min and tomographic reconstruction of
end-diastolic and end-systolic image was done.
This method was very useful to estimate not only
three dimensional distribution of TI-201, but also
wall motion and change of wall thickness during
cardiac cycle. However, through its clinical ap-
plication, artificial defect was frequently noticed
at inferior-apical portion of the myocardium. In
order to eluciate the cause of the artifact, influence

of tilted projection and cardiac motion due to
respiratory was also investigated. During inspira-
tory phase of patients in rest, increment of volume
up to 40% and 15 mm of caudal deviation of the
left ventricle were observed. Furthermore, periodic
motion of the diaphragm interrupted emission of
gamma ray from the myocardium. It is proved
that main cause of the artifact was not tilting
projection, but these influence of respiratory
motion.

Key words: Rotating bilateral collimator, ECG
gated SPECT, Myocardial SPECT, Aartifact of
SPECT, Respiratory induced cardiac motion.
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