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Summary

To measure cerebral blood flow (CBF) with '>O PET, it is necessary to measure the time course of
arterial blood radioactivity. The purpose of this study was to evaluate the cerebral blood flow using
three different types of detector, namely plastic, coincidence gamma detector, and phoswich detector.
Methods : Three kinds of continuous blood sampling system were used : a plastic scintillator-based beta
detector (BETA), a bismuth germinate (BGO)-based coincidence gamma detector (COINC) and a

phoswich detector (Phoswich) composed of a combination of plastic scintillator and BGO scintillator.
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For the validation of the three detectors, PET data with C'?0O, (n=10) were analyzed. The calculated

regional CBF (rCBF) images by three detectors were compared.  Results : The rCBF of Phoswich was
comparable to BETA, but the rCBF of COINC was 10% higher than that BETA. This result was
possibly due to dead time of COINC. As for the COINC with dead time correction was equivalent

rCBF compared with other detectors.

Conclusions : The rCBF could be evaluated using each detector.

Although the performance of all three detectors meets clinical requirement, COINC was necessary to

dead time correction for quantitative rCBF measurement.

Key words : Cerebral blood flow, Continuous blood sampling system, Phoswich detector, Coincidence

gamma detector, Beta detector
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Fig. 1 Geometric arrangement of three kinds of
continuous blood sampling detector.

L, 15 X107 L — 24 D& 550 4(75574
F 3y 7 WEEIT- 72, BIIRILO BRI

et O E BIR A & kﬁ%zwﬁ%ﬁﬁﬁ%
% Fig. 1 O L) IZHREL, R ZAF N F -« 3
=Ry 7 (ATTO #:8) #HWTHELIT- 72,
ZE R ERAZ 2 5 Phoswich Mt 2d ¥ TOREEIZ 11.5
cm THhH.

2-2. BRI AP CS RE IR B I 5 2

FAV 72 3 FEE O BYIR ML A BRI B 2 2R O
EhHHS L CHRMEESH 720 o kED 2
Table 1 2737

9-9-1. FIAF v 7Y vFL— e
Hwie7I A5y 75 L—% (BETA)
AR (Bt BEREIEFTHE) 3, 2cmg
X0.3cm OMBBIKRDO TS AF v 73 v FL—
B L2 A Y FAROEFBIREE 2 SR &
NTWa, 79AF v 7o yFL—=%IE, TV
S LHEERA T LN IN= R A% TN
ESENE M, EHITELE T em S84 E AWV THE
SR HERE S TV D

9-9-2. BGO ¥ ¥ F L — & Blfpiiae®

72 BGO ¥ »F L —## (COINC) Wiz
1, 22X12X12 cm O = v M2 BGO ¥
YFL—=% (7)) AF VA X 5X3X2.5cm)

LT FIHEREE SRR S A0 T B RIS I R
EHl A R %% (Pico-Count : BIOSCAN ##1) <
Hh. FEEHEDO Y A L7142 F (27) 1Z 15 nsec

Th Y, WFEEFERFIEULIER TRICKKE v
THIEL T 5
Rym= 2NN s oeeeeevesssnnsseeessesesiiiii (1)

T ITC, Ry IXBIEFEREIEE, 20 ZFEMEEHO
ZAL L4 YR, N, NI jorrr
VElBETH 5.

2-2-3. Phoswich % H44%

FH\u 72 Phoswich #&iigs (IfitFh RI 7 7 > % PH
W ARy 757 8D 1, 0.5 cmg@gX2 cm
OHEIRD T AF v 7y v FL—4% LEE
cm, BE1AYFDBGO ¥y FL—%%ikkE
SRABTHEES IOEEEEG SN 0D, 2 M
DY FL—=FIIBITAENE, T7ury5—7

TR T 2HEE > TBY, SO ITHERRGT
ﬂ‘?&%hﬁiﬁ?—ét&bk 2cm PLEDERE S o 728
THMESNTWE, RN F 2 — 7 2 5ET
BIZODEY, TIAFv I rFL—%, §if
B XN A ISR b Tn b
2-3. 7 — 4y

2-3-1. Dispersion ffi1F

Delay # #E T 5720121, ATBEEOHY
(dispersion) ZH#i1lE L TB L LENH L. K
#CHIE S 7z aTAC A, (1) & dispersion #i1E %
175 72 aTAC A,(t) & dispersion %E# 7, % FH\v T
KA TEELPT,

A () =A,(1) ®ife

ZIT, QREGRSTHL. X (2 2 HES
AT HZEic&y, A0 28 L7z K%
[ZH 72, BETA, COINC 3 X 0¥ Phoswich #
WEED 7, 1%, ZNZEN6.4, 6.58 L U8 0 TdH
5.

2-3-2. Delay OHEE

Table 1 Characteristic of three kinds of continuous blood sampling detector

BETA COINC Phoswich
Detector material Plastic BGO Plastic & BGO
Crystal size 20mmg@XxX3mm 50 mm X 30 mm X25 mm fonﬁlné?fx@ﬁ?nfn
Cloincidence window width (ns) — 15 —
Absolute sensitivity (cps/Bg/cm) 0.08 0.14 0.21
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Fig. 2 A typical examples of the aTAC (arterial time activity curve) from
three kinds of continuous blood sampling detector. There was
discrepancy in the aTAC of COINC.
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Fig. 3 Comparison of the aTAC with and without dead time correction for

COINC.
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three kinds of continuous blood sampling detector.
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Fig. 4 A typical examples of the aTAC (arterial time activity curve) from

There was

equivalent curve by performing dead time correction at the aTAC of

all detectors.
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Fig. 5 Average rCBF value for 10 normal subjects by three different blood sampling detectors, BETA,
Phoswich, and COINC. The COINC value without dead time correction was higher than that

other detectors.
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Fig. 6 Comparison of parametric images among BETA, Phoswich, and COINC. Selected transverse
slice were BETA (a), Phoswich (b), COINC with dead time correction (c), and COINC without
dead time correction (d). The COINC parametric image without dead time correction was
higher than that other detectors.

Table 2 Comparison of cross calibration factor for 10 normal subjects by three different types of blood
sampling betector

Subject  BETA [cps/ml/cps] Phoswich [cps/ml/cps] COINC (with DTC)  COINC (without

[cps/ml/cps] DTC) [cps/ml/cps]

1 180.6 70.6 9.2 9.6

2 175.5 69.6 9.6 10.0

3 159.2 60.2 9.1 9.9

4 159.2 60.2 9.1 9.9

5 182.5 61.9 9.2 9.9

6 182.5 61.9 9.2 9.9

7 166.4 62.6 9.5 10.0

8 176.0 62.3 9.3 9.9

9 165.4 64.4 9.7 10.2

10 160.8 63.8 9.7 10.3
Average 170.8 63.8 9.4 9.9
COV (%) 5.6 5.7 2.5 1.9

HOHNTVLY, ARTHE LX) ks % 5 O JF AT 7 ST RE D ?75# b EHI T & 2 T RETE
HES BT 2 WEANERAHRERIC TS Hdb. EFE=RIT PET HENFERE 2> TS
WEERBIGHMET 52 2 L DWRRTH L EER 720, ZRITMILIHE § 2 b B AR #E 2>
5. MAT, MEFAEELEIT) JETREY SEBL LRI TE 27 iMr S 5 /-
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