(R #)

543

S UFHA TR LT —F5 47 72 b

=¥ fg=*
M4 B

T S

hE B

mL FRB

§ RITUEAITFT T4 ER—FRRICRI ZFEALTY U F I AT RERDIEE, HATICE-T
BHERO 7 —F 4 77 7 B3R BNS. ZOREERH AT O FHEREMICL 0N, BECRKRETHLD
NERRD0, B~ MY v 7 2FR2, BEERHXIOHSEDOHATICONWT, HERFEHELS IV
T—74777 bOMFERE L. TOMRE, HRFCLDT7—7147 77 b HBEFEEREELY
L, BEERFRON A7 TROHN, BEICKEETHIZ LB brore. 272, BEBERLTHLEHEE
Rt B L AKE LI ATTR, 7T—T47 77 FOHFRPEVERSA TS,

L xC®Ic

RI 7o XA+ 757478 MLEBED HKESH
HTIE, LIFLIE R 2R—5 2 RICEAL, B
HIBRD Y »F 77 LB TNDE. ZOHA, H v
< H A 7RISR DO ATE BT TR
AR ARSI, RIS TESEAEL L
DYIECHEERFER TS50~ 0 2 FHEK
ENTHS. BABROANESTHEL L ED
I, ROz EEL, T—F 4 77 7 MICK B
BOBKTTHS. 7—F 1 77 7 MZHOWTIILL
A0, v = h A 7 BRIZERTHE I B IREE D% Te
SURBRR & B 72BS, SURA 2 — 2 DT FdHk
DAA=IHBETLZLEERBRL TS, ZoO
DT —F4 77 7 MEAIMESBEIHEROW
FICEFT D00, &5V ERBREICEE Lo
W o2 ThRY. ZORERMTSEMT, SHbD
b OMER LT 28858 L a0 3kddfEic -
WT, RN, 7—F4 777 roliEEk
O L IO THIET 5.
TR IO R B
** R SR B AR E
Zht 5541 H14H
BeRE AL - 55421 A14H
HIRIERR Y © TETZ A 1-8-1 (8280)

Tﬁkﬁ@%%ﬁﬁﬁ@%ﬁi o

IL. KRR Hi&

. FRER

FERICER LIz v~=h 2513, Hfln o~
Eavh 253 GYVEBIUXGV-H, vy r—f7g
+# 25 DC, ®¥fly <5 25 GCA-401 (L
F GC-L L3#¥) 38X GCA-10A (LLF GC-S
L) OHSET, R—EEISEh T,
Zh bR ROT k% Table 1 [TR
3.
2. BREOER

99mTc i % FI v, B 0 1 HiH BRI 4 200 £Ci/
m/ O 30ml #HETSH. Zhnt 01,02,04
------ 128 m/ @ K4~ HkE 8 HDWEY v 4 7
MY, SHIBRSA A MY —%2R—ICT 5
7o, KEMx THKRE (4 12.8ml) L L7z, ##
TEVESIRS O R REIZ BB X % 20 ¢Cin»52.56 mCi
O & 155, 1% 2 TR O SHRIFRE 3 HE
YyYTr—% (F2Y—2—%) THLHEL, %
OEBRMEE D . £z, WEOK, HRITRE %
AT EEZ 5120, SA T AORE~EMR
te7 R—Fr—REA L. ZHIMERORE
wimmE) ZFHALZLDT, 7 A—Fr—0
KX XI1ZERE 3, 6,30 mmé D3FETHB.

3. EEERSEORE
BRI ARIR RN TR D DRI T

Presented by Medical*Online



544 BE ¥

1745 5 (1980)

Table 1 Specifications of scinti-camera detectors used in this study

Camera GV GV-H DC GC-L GC-S
Detector (mme X mm) 406 < 9 406 x 9 356 x 12.7 406 x 12.7 311 x7
Photomul. 2"g % 61 2”6 x 61 3.5 x 19 2”0 x 61 2”0 % 37
Position computer delay line delay line  resistor matrix delay line resistor matrix
Effective field of view 33 cmo 35 cmo 30.5 cmo 35 cmo 25 cmo
Maximum count-rate 70 kcps 220 kcps 100 kcps 120 keps 200 kcps

(w20%) (w80%) (G ) (wd0 %)

HY, Z2ZTH U2 THEMLARREEHL, i
WA &L HBROMRE RO, Thbb, &
vRAATDaY F—2EFTL, Nal iEE
Il 72 AL TERR R I AL 99T iR %,
FEERE O LS 5 I E RV THIE L
Te. WIESKMZI= L ¥—140KeV, 74 Ky
g 20% (7275 L GV IzonwTit 5, 15, 25%) T,
WERERE—2 D7 N —F v —IC X 5 —HOMBIR
WEICES R0 ANICED £ 5, 1A
20h & L7z,

4. BFEA A=

O RESREE D He7e % —H o 9MTe Hi—#JRIc D
WT, CRT ko RIuA K74 L AICHE
L, 7—=5 4 77 7 bl &kl g
BHBETRTITOK sy b e L, FRICEL
FREEI D D BEREREM, 7—5 4 7 7 7 MIB
LOMREM~T. ¥, CRT HilE & +~To
BREICH LS LLAbELZ L3 ENLVDOT,
CRT LizhEF2Z - v—v a3 VO BREICLY /£
IR LTz,

. ERFR

1. FHEEREH

H = H AT OMIFIRE L HHEERIIBRME RO
Fy FAALICEDEREL LORD, bR
I B ONEBREFRE» S35, Fig 13,
GV o7« v F Uil 5, 15, 25% TORM AR L
IR B K HRIRE & HEROMRE R LD
DTHB. KFOF), @FI, [z Eh 3,6,
30mm¢ OF7 A—Fr—EFEALT, AriFEo
ISR # 2k 3, HBohlKhiigd X
WEATBEI L CHERA DY, | AR L

L 7. it 305 ARAR b TRliE i 3 Keps o FH ek
FTIREF45° OER EICH B, Ll kickd
Eb T oo L LgmL, 45° 0
EAPD LEWZIETh, REAERERTHY
BETFLTWD. ¥R ER, v v FUiE
DIEWEE v, FHREICHWT, o R
WEME LA, Fig. 2 (3R 2 b g i i
WA, T4 v FUlE 20% (HL GV i 25%)
TOSBEOFHBRMBRERLIZLDOTHS.
I EHEERIZ, GV-H & GC-S MMFRL T b
&<, kT DC, GC-L, GV DOJEICET LT
5. FHBROFIIFRFE AR TOMRBEERE LY &
WIS & BR O THEIFEEIT W B 83, GC-L 721t
IR PR & R T HRERIE 3 W i T
W5, £, BRHSEIEICI T 2 HIREE L
BROMRIZHOWTHLHRIE L2, ZhEiziERA

Keps
500 } . :
| i /
_~ window
’ 25%
1001 = v —fg——
o
®
210] -
< source position
3 P
8 |
-
2 |
s\ AL 6.V
|
|
02 2 10 1000

100
99mTc activity (arbitrary unit)

Fig. 1 Observed counting rate of the scinti-camera
GV with increasing 99"Tc activities for win-
dow width of 5, 15, and 259, respectively.
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100

window 20%

)

Observed counfing rate
TT

N

source position |

02 L Ly

il

1 TR

2 10 100

1000 10000

99" 1c activity ( arbitrary unit )

Fig. 2 Observed counting rate with increasing mTc activities put on the center of the
detector. The window width was set to 209, except the scinti-camera GV in

which 259 width was uscd.

Table 2 Maximum counting rate and deadtime calculated from Figure 2.

S Source Maximum counting rate Deadtime
POSItion  cepter Periphery Center Periphery

GV

w. 5% 64 Kcps 58 (52) Kcps 5.7 psec 6.3 (7.1) psec

w. 15% 76 70 (62) 4.8 5.3 (5.9)

w.25% 82 76 (68) 4.5 4.8 (5.9
GV-H

w. 20% 164 151 2.2 24
DC

w. 20% 123 125 3.0 2.9
GC-L

w. 20% 110 109 3.3 3.4
GC-S

w. 20% 159 159 (160) 23 2.3(2.3)

( ): whole field of view

—DHERENE LT,

2. BEEHEELTY FaM4 L

SHEOHv=HAFITONT, HHEPLBX
VR TOA MR b Bt R %
D, Hr~<h A5 OHEREMA paralyzable sys-
tem& B2 LT, ZofErbHFy K24 L 2HEL
7o (Table 2). AR 1T Fig. 2 Tt esh,
GV-H, GC-S 3E <, ZTDF vy K& A LT 22~

23 psec LB, FKIIGV T, FOFy Fa4
LT 4S5 psec THB. iz, RHBFL L EATE
TOEEHRIE, DC, GC-L, GC-S Titi2iFR
R B2, GV L GV-H ZFERH o
RIET (K18%) 2380 bh5s. GV BXLUGC-S
2o TiE, HLE X UEIE TORFERRED
125, 2R TOMNEREML RO, Z0oKkE
#H¥E L F v F# A L Table 2 periphery @ ()
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W3, GCS TiRHL 2R CIRERILES
HEREZBTLE2, GV TII0i Y EREEik
REY EOITEHBERETL TN 5.

3. 7—=T4779F

Y A= b LA RERRZ RUBPLD S
VIO (B & 45° HED IR W T, FHEEROR
BBE—HEDY F 7T L%Bk. Fig.312GV D

3.1 Keps

18.7 Kcps 33.3 Kcps

17% 58 (1980)

LB IOALBTOA A— Y 2FTA, vih
LEH BRI R BIoh, XVBERET—F 1 7
77 FEELTWS., 7—F 4 777 hOHEIR
1 ~2Keps UTOEKFHEETIT 2L A LKL,
4~5Keps SHNMD bTFNTOEDLATN
5. 7—7 4 777 M Fig. 3-a Tz Lx@ES
XY BERMEE ) FICIED, & 512 45° FANC bR

5.7 Kcps 10.4 Kcps

56.7 Kcps 70.8 Kcps

18.1 Kcps 32.1 Kcps

10.2 Kcps

60.7 Kcps

77.3 Kcps

Fig. 3 Artifact images obtained from the scinti-camera GV with increasing counting rate.

(a) Source on center of the detector.
(b) Source on periphery of the detector

Presented by Medical*Online



VUFARATOHEREELT—T 4777 b 547

FHkiz Z K b TR 5h 5. Fig. 3-b TILEATEH D
BIEMEZES XY FABLOHRLICH D 45°
Fmic Rohd., OO T7—74 777 MM
GV ofti, GV-H, GC-L iz Rbhiz. Fig 413
GCL R 7—F4 777 FOHE R R
LDT, GV OFPALILLPTHS. Fig. 5 i
GV-H OBRMEBERITHBOHET, T—T477
7 MIEDOLNBH, TOHMFEIBHERTLIE

IO PRIVBREIATHS., Tihbb, T
—F4 777 MIFH¥EET5Keps TRILK T
2D b BERET, 120 Keps T3 GV, GC-L
D 30Keps HiED7—FT4 777 bEXHLTES
BECEBERW. £, ZTOEVHFLRI2ELY
ghwvv. —5 DC,GC-S TR DEDT—F 1 7
77 MIED b 5T, Fig. 6, Fig. 7 13 DC,
GC-S DHLB LU ABETOA A=V &RT.

0.8 Kcps

7.4 Kcps

0.7 Kcps

7.0 Kcps

1.2 Kcps

13.8 Kcps

13.0 Kcps

2.2 Kcps

3.9 Kcps

25.0 Kcps 43.6 Kcps

23.6 Kcps 41.5 Kcps

Fig. 4 Artifact images obtained from the scinti-camera GC-L with increasing counting

rate.
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24.5 Kcps 44.5 Kcps

75.6 Kcps 120.6 Kcps 149.1 Kcps
Fig. 5 Artifact images obtained from the scinti-camera GV-H with increasing counting
rate.
58.6 Kcps 113.3 Kcps 123.8 Kcps
56.7 Kcps 106.3 Kcps 114.9 Kcps

Fig. 6 Scintiphotos obtained from the scinti-camera DC with a source positioned at
the center (upper) and the periphery (lower) of the detector. Artifact images were
not represented.

ZhonAf A=V~ v—v 3 v 2EZTEEIR B, MR RESZPLOLEEIRICENTEET
CRTEE % Y EF T3, BEHERT 77257225, ABMTLHNBEDOENTT—F47
YHTHWAEW., 7—F 41 777 NHEO—EOE 77 FOHFITRA S, Fig. 812 GV 0HBEHE
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43.6 Kcps 131 Kcps 159 Kcps
41.5 Kcps 131 Kcps 159 Kcps

Fig. 7 Scintiphotos with source position of the center (upper) and the periphery (lower)
of the detector for the scinti-camera GC-S. Artifact images weren’t seen in these
scintiphotos.

source A
position

oD
L

crystal face D
Fig. 8 Patterns of artifact images resulted by the different positions of sources.
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3-b, Fig. 4-b, Fig. 5 IZH% 3 5. LI v+ % 4777 FOR%I Fig. 8 TL—IE SR 52,
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Fig. 9 Observed counting rate for the scinti-camera
GV with increasing 99mTc activities. Curve T:
the counting rate obtained from whole field of
view, curve A: the counting rate obtained from
the area of the source image, and curve B: the
counting rate obtained on the part of artifact
images.

(a) Source on center of the detector.
(b) Source on periphery of the detector.
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Summary

Counting Rate Characteristics and Artifacts Images of Scinti-cameras

Kenji SAEGUsA*, Noboru ARIMIZU*, Tsuneo NAKATA**,
Haruo ToHYAMA** and Isamu SHIINA**

* Department of Radiology, Chiba University School of Medicine
** Department of Radiology, Matsudo City Hospital

The radionuclide angiography or the cardiac
shunt study defines a passage of high dose activity
in a major blood vessels following intravenously
injected bolus of 99mTc. And the bolus activity is
projected on a small portion within the field of
view of the detector for some short period of time.
In this circumstance, the photon input rate to the
detector is often much higher than that observed
due to counting rate limitation of the camera
system, and moreover delineation of artifact
images has been often experienced.

The purpose of this study is to survey the
occurrences of count loss and artifact images
encountered in high dose measurement and to
examine either these causes are responsible for
the lower counting rate characteristics of the
scinti-camera, or proper to the scinti-camera
system. The experiment and data were obtained
for five scinti-cameras of the latest mode. #°mTc
small size collimated sources were used similar to
bolus activity. The result of the study showed the
delineation of artifacts recognized only on delay-

line system scinti-cameras, in which the maximum
counting rate was about 70 kcps to 110 kcps. How-
ever the artifact images were not obtained on
resistor matrix system ones even at same high
counting rate. We found that the delayline system
scinti-camera began to delineate artifact on the
image more than about 5 kcps, increasing in-
tensities and extents as increasing counting rate.
Although, the delayline system scinti-camera which
has recently improved on an excellent counting
rate characteristics, revealed less appearance of
the artifact than that of former ones at more than
150 kcps measurement.

In summary, the delayline system scinti-camera
often delineate the artifact image of particular
patterns in bolus injection of high dose activity.
But, the artifact was less appearance in using
latest improved scinti-camera with high counting
rate performance.

Key words: scinti-camera, count rate charac-
teristics, artifact image, bolus injection, dead
time
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