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HE—-FEIZRZRIADOREN TH »7c. AREBEORMA 2 ERMZ Well BURHE L OHERIE TH

R7-FER, SRS AEHT19Y% Th ol
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bhbhizz vz c HEADTOMEI & HEAD-
TOME Il 0FEHER A4 7V v FRIZI v v 3
VEFESTTEBRABLTERL"Y. v vk b
vTIyivarvbhESITZSPECT) LRV b m
vxIyvarhESTT7PED) RHRIzzhD
DEBIIFERBFBICEBNWTAL T v FEEL L
TORFRAMERLTE D,

L2L, choodE2 PET#HEBEL L TR
BAE, voFr—2iz Nal iz Hvntns
Z k, SPECT e RF] Rz BRERM Lo zwic42ecm
DIhENWY TR ELIZZ L, Y DA TPET
LLToO+oEERERIELA TV oY,

L7MR->T, YR A 7 be U PREAX
N30 &z, 4F, &M##RE o PET, HEAD-
TOME III OREFIZ#ET L729. HEADTOMEIII

* BKERSZ R BZE + & — B
** R EIRERTE AR R
Zfr 5943 A21H
B fR it @ 5948 5 A14A
BURIEERSE | KB TERAGRER 6-10 (S 010)
K RSB E R SE £ o & — Ht R
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DRFFTCRIBAMEREL BIE T L RS, 7RO
SRz fLic PET JIE CHROEELZ ERMEICER:
BWTiTo7z. ZofEE, RHEBEIHEHRRRD
DDA L LTRIEFICREL Y, KB
DOPE b rIRE 2L AEEBE L fkh s HlEiciz -7z,
B, AXTREMAEEL Lotz hoic
BN, RHRAEEL LTCoMERRD TRETS.

II. HEADTOME III %5+ & VB

HE IR, t 7RIV Yy Fy~wr”
W, A ¥ v U, EFEEE, 3LV, av
Ea—#ME VK%, UT, Zhbofgzids
3.
a) BRHF
YU F L—#iT 511 KeV O H#HE vw = % v
¥ —Y¥Fizxt L TPHIEAE @ B v, BGO fi (H
SRR # v, sFE M E S M 13.4 mm, =
54 AEHM25.0mm, Y > 7 ERHHEEIT 40.0mm
TH5. BGO #Eifhix 1/2 4 v F BRETHEE
(PMT), R647 (fEfnd =27 =) & 1% 1 Ik
B ULERr—RICHA LK.

REFER 750 mm OMFEEICEELZ. 1
Yo7 Bz 160 fEREL, V¥ ZHEALmO L
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Table 2 HEADTOME III measurement mode

922 BE#
Table 1 HEADTOME III design parameters

Number of rings 3 rings

Number of planes S planes

Number of detectors 480 (160 per ring)

Ring diameter 750 mm

Detector
Crystal material
Crystal size

BGO (Hitachi chemical)
13.4%x25.0x 40.0 mm

Tangential spacing 14.7 mm
Axial spacing 30.0 mm
Photomultiplier tube R647
(Hamamatsu photonix)
Packing ratio 91.0%
59.29% (Shadow mask
in use)

Sawdow mask and septum size

Shadow mask 6.0x 15.0 mm
Lead wedge
Outer septum 5% 50 mm
(750 mm diam) Lead annulus
Inner septum 16X 100 mm
(500 mm diam) Lead annulus
Field of view (FOV)
Planar FOV 250 mm diam
Axial FOV 85 mm length
Plane-to-plane spacing 15 mm by center-to-
center
Scan functions
Rotation 1.125°

Wobble 5.5 mm diam

FR&IX 147 mm & L7z, MEIcx+ % BGO f5d
DE»BHR FIAR) 3291% TH5. HRIHEY
YR EBIZ 2T 4 R EH R I HLHERE 30 mm
TIEELRTH 3. RHFEOHBELNFOHETF
WHIED T2, 2T A4 AEFFAEFRIC 2 mm Oy
Wr Az, RHBY V7 ofEs XL O%REIZZ
nNZERScm BXU 3 cm ORI o 7 CERL L,
HhMIADRLOT v =BRTFOAREBES &
7z (Table 1).

b) Yx FYRR4EBLUVET4
BGO #BHEBY v 7ORNMAliciz v v K=z 2
BXUO 72 ST ERTER X e L. &
¥ KU <2713 BGO #5& 0B 0 2 B s fighe
PR LT 3BELE-S0, SHERE 6 mm, &X
15mm o 7 % EEE oMo, 305
ELTEM»MB. Yy Fu= 2z 7 EHED BGO

Shadow Inner Outer
Mode masks septa septa Planes
LRLQ — — use 5
HRLQ use — use i)
LRHQ — use use 3
HRHQ use use use 3

FEREBIOME 87 mm Tdh Y, BIAZIT 9% i
INEL B,

€72 Y VIR R T A RAEIRB - THES
ZLICX VBRI A RELS > D AR T RS
DA IBEFOAFERD S, BERB LV
BREARAEERO TEALZR>. BERB LY
BRRERF R OB ZEREOM LT RAIROE
HThall1d, KEBTIL7F 2 2BERT,
BGO #HE Y v 7 ic BENET % E& Smm,
Y v /i 50 mm, #4E 750 mm D4 E A S x L,
FORANCER T 3E & 16mm, Y > Z'g 100 mm,
42 S00mm ONEE S ERH 5. HEETZiE
BIERT 22, WAL ZIERFRETH 3.

x Fu=278X0t 773 EAICIE 4@
DaYyr—Fa=y bcEldohTHYFAIL
LTHEEOHAEDLENAETHS. ThZho
FERC X b, B (LR) L B MEE (HR) € —
K, &3 wiE, EEE%E (LQ LEERME (HQ)
E— FORRIITHHS (Table 2).

DY A —F o=y FRWTRLRROE
BYTHI Iz 0ERERSICTENTER
EFhEREL, o, Fr by r—nick v
REFREREAY — 2L THB. I—hixay
A—% 2=y PRBRELSL, KEOETL—LE
BEILTHY MY 2SR T 5.

) RI¥ v UBHBHBIUHY biEE

Ho bV BGO BBV >, 2V 2—%=
=y NERETAIERB IV, Yr TN LEED
A% v VEREEES D> T W3 (Fig. 1). 20
Wiz, KEICEELIHoESE D Fcohkins
ANVITEZEDICE-2TEY, 740 D
Flzzx v VEBENRE-TBY, &HicZE0 LIz
BGO HRHBBEBMFE-> T 5.
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Fig. 1 Cross section of HEADTOME III gantry.
The gantry comprises three 160 BGO detector
rings, removable shadow mask and septum col-
limator units and scan drive machineries.
The gantry was suspended on the tilting
mechanism.

Image Center Height = 1040 —>n

Y+ 7T 3/8 MR, 5.5 mm, 2ERL
+Z/NES) & L7210, E7e, [FERE 12 BH
BRIE (1.125°) ofUNAERER L LD, HERE)
LN RE—F TRHEIOLY, V7 MY
BOERENARETH D, Ax v VEICIBERX
Y ULEEZX Y UMRD Y, BIEE, 15 AOM
By & 7O LRt Bl & OB b TITW,

HBEITED & LIOEEESHOHLEDEEITS.

BEHANy Rk ESmic 2y 2 E— 2 T
B+3XolcLThY, uT7r AR

Table 3 HEADTOME III electrics parameters

Number of detectors
Number of groups (per ring) 10
Number of detectors  (per group) 16
Number of coincidence (per plane) 35
Coincidence fan groups 7
Time pick-off method Leading edge
BGO-BGO time resolution Less than 7.0 ns
Time window (2 7) 12 ns
Delay time for OFF coincidence 50 ns
Deadtime (non coincidence event) 140 ns

(ON coincidence event) 160 ns

(OFF coincidence event) 210 ns
TSCA energy threshold (upper) 700 KeV

(lower) 350 KeV

(per ring) 160

ARETHB.

d) EBFMERE

PMT FIBEE 7'V —# [EIEKi: BGO KRBT
v TV LTH 5. PMT A A~ b
YRIRRELTHETI v ¥ 7+ w THEETS
E— &y 2% L TR OHRERICRE S — 7
VTGRS, HAESOFIEREIRNET L
EOSOBEEFRA MY ~—ORETTS.

HREEEATE, B, Bz FHRIER
UKM)TﬁﬁF%’E@Lt&,MF%-kk
rr—7Fksh<, 192740 10@EORREE
Bick L » b RIFEREIRA~%S.

EEEF IR 5 7 S v—7 T, F—Y
v 7 NFERFHEERS (BEE A 74 2) &, Y
v TEIRBEHEIRR RRERA T A R) L i
CET 5. 2hZhoEERER T EER 2
FSARLEREATAREDIC, 3BSETHB. %
7o, & FBFFIXEIR AR O FREE B (ON 330
DiEH, FHDOES & BIET % BIE R 3%
(OFF 330 1T WMB R RO FHIEIC AN 519,
i, R OBREE Q) i 12ns & L7z,
BIE R D 72 9 OIIERF T S0 ns & L7,
BGO g ko KA IR AFREIX Tns T
% 5 (Table 3).

RIS N CBREIEZE AT A AMILIZT F L
AEHEARKEZER LTIAE y NFBICER S hE
A%H (FIFO) 2 £V ic¥bh 3. FIFO Mk
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ATARZ LT 2D X E Y ICREITBARER S
LizE¥Eha. ONE¥kL OFF 3¥uzy 7 b
By LB S h B .

e VYIbHx7

F— 7B E B RO RO RHZD
REBENTEIZDD ) —FTA X R X1y, K
INBERERORET -7 2RO BDDT T
7 Ax % v, HREICHEHERAMTERD b L—
FEEEHTO S1L KeV F0 BEE 2 WET S
ForvRIvvavrRIry, BLU, HEEkic
RIEHH#OZORMERET D2 = Ivvarv R
Xy DA4FENDS. B2 FHZHERERERZT
DRATBLTBL LD THY, ThEFRORNET —
TR FEEND. EREOPEREORE ISR 2 F
B Lo TiThbhb.

) =274 XAX ¥ LT HHT 5 8Ge
EHRBRRE REFPLICENTHIEL, FARBRIE
O & EAS RO RRHEROHEDIERERD 5.
SRR Y 7 MR T & SR TH
Y, EFROERHEOHESERIRD OIS,
W7 — 7 Mz 2 TORIEE— F(LRLQ, HRLQ,
LRHQ, HRHQ) iz oW THIS I B EZE I 5.

T A ¥ viZEETHHT S 8Ge DY
BRFEZRHEBY) V2V LRILKEE, BFRNEZE
HIZLTHRIEL, RICBRRD hFvAIvyva v
ZAX Y OO ET—FE2RDB. T707
A¥ ¥ VORETF—T AL RERICENRERORIE
E— R LIBREFENS.

PSRRIy v a v AFy AR 8Ge [
BRIE L L bic RIZSROgREEr MIEL T 7
VIRAFyx U EDOERDDZLITE D, S1lkeV
HFiextT 2 HREORINBEREE 5 2, HGHF
BRI HIET . MER Y+ 7V EEERD 2 ¥
¥ VBB R o TIT Y. BRIV TIRKIZ
BRBZTIyvyvavrrFy v bER2CR—EEE
TETHRET 5.

TIvvarvA¥y iR EKEC R 2#5%
DEBREDRETH B, HEPROKIZZFDEE
BIEEN5. YR, Ur T NVEEERD R F v VB
Bl L bicfTv, RI 0ZENC L B> THEIER

21 % 8 £ (1984)

XYy UHBVEBEZRX Yy OVWTFANERIRT
5. JIERRIERE L RIEL AIECSHELT
ZEBOMHREELEZEEL T, BYARREZEER
CREFIRETH 5.

RI t v—y OWREREO BT 2 ¥ v v Bia
BEREECHER N vy OEEBHICEVEE)
BICHIET S X 9 iC L.

¥, Ty FEAL LB LIERY
CEIKRRICEVHIETS. Thbb,

NON—NOFF=lf—°_";&—§% (1)
Z ZiZ, Non it ON #H¥4fE, Norr i% OFF &3k
5, zhzho*E Ty F# A4 L Ti3dRL
DB > TWBERE, *FIRLIHEShE
DIELTS. a bt XHIRE O 190 KEK & &
AL 7= VORMBEERNT —% LV EDIE
HThY, FRATARICEVEL->TWS.

EgFEHERE 7T VA ety (TFevy s
tk, AP400), ¥ XU, ~— Ry = 7H&E (B
) FHWTWS., | 2% %5 254 ZDOFHHE
RRiC 1 YREEES 5. FRT2HEERY 71V
#1x Ramp 7 ¢ /L& IZ Butter worth 7 1 )L & 17
PRERUIZLOF W, Butter worth 7 4 L Z D
SERT R B L ORBEEEXDZETT7 A VIR
KEBHICRETES.

FRavEa2—%i3 s )y 7% S/140 (HAE
F—B T2 RITN) T, SI2ZK AL FAEY, B
XU, 220M A MERT 4 27, MT 8% R
+5. WEFGZ AL 5 4 T VAX 11/750 (H
4 DEC) ~istsh, 77 v VEGFETEERE (57
7 ¥4k, IP8500) T PET EEHR{% D HFFEALEE A
fThhs.

III. HEADTOME III ) &A%t

PET 0XEAMMREL L TARIXRD EHE & £
TRz, Bk L2k 5ic 4SBT TEEA PET L
LC oMM RE L7z, 28/ PET L LT
OYEREFFMIZ D THET 5.

a) HEETE M ZE RS ARAE

R E PN D 224 fREEX PET 8E 0 5 b T
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Fig. 2 Planar spatial resolution with low resolution
low quantity (LRLQ) mode. The full width at
half maximum (FWHM) and the full width at
tenth maximum (FWTM) were measured as a
function of radial distance from the center of
field of view. Data were obtained from the
point spread function of transaxial images of
18F needle line sources in the 20 diameter acrylic
cylinder taken without the shadow mask. The
images were reconstructed with the Butter-
worth filter with cutoff 2 mm~! and order 2.

bHEHEHhBERHTHS. JIET ¥F 2EHALK
27 v LA # (199G, HE 0.8 mm) #RARIK %,

lem FRGIZILO D Wiz 7 7 v Vv REE (ER
20cm¢, HE 12cm) iIZ AN, FOHERX ¥
TV, ZTOBEMRER L Y, FER (FWHM),

20r

5 °
Radial FWTM

Tangential FWTM

10} N

]

Radial FWHM //
°
0

sf—_;:ﬁ::’f:/
e .,

51 Tangential FWHM

Resolution ( mm )

( HR: High Resolution Mode )

S L il

0 2 4 6 8 10
Distance from the Center ( cm )

Fig. 3 Planar spatial resolution with high resolution
low quantity (HRLQ) mode. The full width at
half maximum (FWHM) and the full width
at tenth maximum (FWTM) were measured
as a function of radial distrnace from the
center of field of view. Data were obtained
from the point spread function of transaxial
images of 18F needle line sources in the 20 cm
diameter acrylic cylinder taken with shadow
masks. The images were reconstructed with
the Butterworth filter with cutoff 2mm™1 and
order 2.

BXU, 10450 1 fElg (FWTM) &R 7z, 1[E
DAX % v TIREKRIFEOHBRIRZ EWiZ 4cm
BTTERELHEEFESZVWEX 512 L, FWIM
FTCELLPETE S L HIT L. BRIEOALE
BFEHHLB IO 9om fIEOR% 1 cm RIET
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Fig. 4 Comparison of two images of Derenzo phantom filled by 18F radioactivity
measured with low resolution (LRLQ) and high resolution (HRLQ) mode.
Spacing of center to center of points of the Derenzo phantom are 25, 20, 16,
14, 12 and 10 mm at each division. The LRLQ image (left) was measured
without shadow mask and assessed 35x10¢ true events and the HRLQ image
(right) was with shadow masks and 160x 10. Both images were reconstructed
using the Butterworth filter with cutoff 2 mm~! and order 2.

PIE Lo, Wil R I {EH L 7= Buffer worth 7
74 VF OER AR T 2 mmTL, kEkix2 L L.
2y A—XFROREE— FRNEL 72 IMERAL
nWEERMEE—F (LQ TTV, Y* FU<2X
7137 LOESERE (LR), BXW, » Y O&ES
fRRET— F (HR) OWHE T - 7.

v Fv=22% Lo LRLQ £— F T HHE
B0t FWHM 8.2 mm, FWTM 14.6 mm T
57z, Sem (irfE T HLMIE X Y #hEH0.4mm,
1.2 mm {b L7z, ¥ 7z, RRF MDMREE L B
FIMEREICIE b THh0END Y, HEFFETICH >
CohERBAL, 9om iZfE T, §EF FWHM %
0.4 mm fEHA L7z (Fig.2). v ¥ U~ 27 &fF
F L72HRLQ £ — F TRRAH P .OALE TFWHM,
6.5mm R L. L L, $RFESMHEEGE
AicEdiconBiLL, KFic8em L ELAE T
FWHM, FWTM L {ic#kL LRLQ £— K&
kEHR LD (Fig. 3). chizdvy Ry =270
BESFRIICBEOATWS Z L ZRLTWS
(Fig. 4).

b) RS54 RE (FEhTRZERSAEEE)

254 2Eix PET 0 E&EZ RT3 HACH
TR EEMETH 5. JIET 22Na fHRE 20 cm
MEAEc AR, chix 254 2EERSR (&

#iJ5A) < 4 mm FoBE L, 100mm OFEEEHC
E-THE L. B 5hi 25 ¥ o s XY
FWHM L FWTM % 345 L 7. 22Na SR o8
Bl b OB 0, 4,8cm L L. 3l A—
ZZROPEE— Ry v Fy <27 3EREFIE
SEREEE—F (LR) T, WEt7 4 LORER
HE—FQLQ) &, bV omERMEE — F (HQ
DOEEIZONWTITo 7.

LRLQ ®— F T HiBFH.0¥4< FWHM 128
mm, FWTM 22.4 mm T Y, 8cm {iZfE TixH
DI~ zhzh 1.1mm, LU, 1.9mm%
bl BERATAALXAERT A A TIEHR
BFEIETh T gE ML 2. LRHQ £ —
FCREER AT A AORJEFRETH Y, HEF
¢ FWHM 9.1 mm, FWTM 15.1 mm T&
v, 8cm fIETHE OB 0.8 mm, 0.7 mm D%
LR L. Thiz R 54 REFHEEF2EICHE -
TIHEICHETH B Z LEERT S (Fig. 5).

o B

REOHEIXER 20cm, EH& 15cm o [HfH
Aic—EIc AT 5 5Ge BRI L 7 7
v b AT 2 EORBFEE Ry, HEE
WEEIZ % 2— Y A—# (CRC30, ¥ ¥ EvFv 7
#) CHIELE. 77 v ha2E o RIRER
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Table 4 HEADTOME III sensitivity

Cross plane

Mode Direct plane

LRLQ 32 68
HRLQ 17 33
LRHQ 18 =
HRHQ 9 —

103 cps-(¢Ci/m/)~! true events for 20 cm diam
cylinder pool.

Table 5 HEADTOME III nonlinearity of count
rates due to deadtime

Mode Plane 109% down 509, down Saturate

"LRLQ direct 16x10°  82x10®° 108x 103
Cross 22x103 86x 103 101 x 103
LRHQ direct 28x10° 130x10® 170x 10

(ON-OFF) coincidence count rates in cps measured
using high dose 130 radioactivity filled in 18 cm diameter
pool.

-

e LQ FHTM

20}
E
=3
- M g o i 3 ST . HQ FWTM
o
s " L0 FHHM
3 'S
=)
w
£ 1ot
N PR ® HQ FWHN

LQ: Low Quantitation
HQ: High Quantitation

Measured by Na-22 point sources

0 4 8
Distance from the Center ( cm )

Fig. 5 Slice thickness of transaxial images of low
quantitation (LRLQ) and high quantitation
(LRHQ) mode. Full width at half miximum
(FWHM) and full width at tenth maximum
(FWTM) were obtained from 25 sequential
images measured with 4mm axial displacement
of 20cm diameter water pool containing three
point sources.

500
( LRLQ: Direct Plane )
100 F True + Accidental Events
50 Ideal True Events
0k />\Meusured True Events

| A
/‘ Accidental Events

Count Rates per Plane ( 10° counts/sec )

of /

/ Measured by 18 cm Cylindrical Pool
Filled with 130 Radioactivity.

1 )
0.1 1.0 10.0

Radioactivity Concentration ( uCi/ml )

0.1

Fig. 6 Linearity of count rates. The data were meas-
ured from time decay of 150 radioactivity
filled in 18 cm cyclindrical pool. The OFF
coincidence events according to the accidental
(cross), the ON coincidence events according
to the true plus accidental (circle) and the true
(triagnle), the difference of the two, were
simultaneously measured. The line of the ideal
true events was calculated retrospectively from
the physical decay of the 150 using count rates
at deadtime free level.

PET 07 v R A LOHERERTE 2+ 01
BV TITo72. 2 Y A—2RORPEE— Fiz
Yy Fu~w27 LA 7 DT RTOMAED
BIZOWTITo. 8, BREOERIEDRE
HEBIREETH 572, (ON FH¥-OFF ¥ ©
ﬁo"f.’..

LRLQ E— FiZE#HER X 5 4 R 32 keps-(¢Ci/
ml)~l, RREA T A ALK 2 %D 68 keps-(¢Ci/
m)1 ¢H Y, HRLQ =— FKixZzh¥h, 17, B
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@

Fig. 7 Sequential cross section images of human brain of normal volunteer following
intravenous injection of 8F-FDG. Three scans were carried out with 5 mm
center to center separation from 15 mm above the orbital-meatal line. Scan mode
was high resolution low quantitation (HRLQ). The measurement was started
at 40 min after intravenous injection of 8 mCi FDG and taken for 20 min for
each scan. For each image approx. 2.5x10% and 5x 108 counts were assessed
for the direct and cross plane, respectively.

X O, 33kepse(uCi/ml)t Th otz £z, Nt
ZFEERhIE, BEERAR 74 2D BRERRET,
LRHQ 8 X1, HRHQ ®—F, zhzh, 18,
B XV, 9keps-(¢Ci/ml)~! T - 7= (Table 4).
d) HEEBMESLIUTY F24M LRE
FHECERRERAY 150 mCi OFRE D 150 HEK
ZERK 18cm MEAEIC LI 77 o %
RENCEE, ZzoRMBEICHE, ON FHik,
OFF #%, 3 X1, (ON i¥—OFF %) 0%
RELZRELTRDZ., 2y A —2RAEE—
FIWEAL7%H Y L7 Lo, LRLQ 8L,
LRHQ £— FiZoWTfTo 7.
EiREERICAV5 (ON §3-OFF #¥) o 5
vy KZ A hicX 3 Bx¥% L Lid, OFF #¥ucik
FLTWS Z ERERMICHEH s h, (1) RO
ERXBEhr iz, LiBnoT, HEREMI,
LRLQ L LRHQ % — F T/ OFF #¥ otk
RYERRED7DKRE L Rz - T3 (Fig. 6, Table

5). WEALZZ oA Y iR EEowEN
B hicREh, §HURK S0 i3 LRLQ B &
O LRHQ £— FZzhZh, #90 3 XU 130keps
Td -7z (Table. 5).

MRcEs7y FFALLDHIEF, LRLQ T
2 (ON F#i-OFF %0 #4R 50keps T 0.5%
DAL %, LRHQ € — Fix 100keps ¥ T
19 LT OFHEdRR TS o 72.

e) PET BRIEDEEM

PET JIE T PRk G L #5540 RI JHED
BABRR 13 1 icxtict 5 2 & 23 7 VT
RO R &MEic i 3. biubhoERREIE TR
IR B HEBRTE & W 9 FET PET il 0ER
HEREFELTVWS., HEBREZRELKELTWS
Well Uik H{%% % HHEic LT PET ORITEREE &8¢
ET3HETH 5. HWERE RIFREEY,
hE2O Lo Well BRI THEL T B ER
W) DHEREROTEE, OE2F 4cmiE

-
—
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Table 6 HEADTOME III cross calibration factor
1 2 3 4 5

mean  1.170  1.220 1.235 1229 1617
S.D. 002 002 002 0021 0.025
cov 22 1.6 2.1 1.7 2.1

Cross calibration factor=Well counter value/]sa
pixel value

Plane

ROMEAMEICH L PET JIE # 17V FHERE
BOBFEEL KD, COmMEDOHPETEMRE L L
THIET 3. BEZEICL Y PET 0RIERE »
BESh31E2FTnL, #hBE, PET okEH
D7z 2 EE 2 85T » 5. HEADTOME
OI THEEEFRKFERESNICERF T 5L 91
LTw5. HEADTOME Il RE&EICEEL T
56MAMNERT A RT L O DOEER
13T 1.9% T - 7= (Table 6).

f) EERHIE

HEADTOME III 23888 L TH &, 150 &4
ARERBAEIC & NI R, INREEER, N
FEFIEICR, WHIMKE o JIEL®, BFDG i &
ZH7 R U FEHERERE 2.0z, 198442 A
BE, K150 PIOBRREEZIT>Tws. 2O
2, FICOMoBcy 2 FLo0EHENERY,
DN L >h OFEFIOEREPRIES hir vWig
N, FRERDEFMICLIZN 5T, TELWH
ENEBRTWS (Fig. 7).

IvV. £ =

PET 3R bu VBEZOELAZS LD TH
5. &b, PET 3 fANICHMT 5 b v—+ Dk
SHREVSEE A % in vivo TIE L ER T X 30—
PEEFHFHHETHS. Lin>T, PET OFat
BV TLERMOERE+HICERT 2 LEN
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Summary

High Performance Positron Emission Tomograph: HEADTOME III

Iwao KANNO*, Shuichi MiUura*, Kazuo UEMURA*, Matsutaro MURAKAMI*,
Yoshiharu Hirose** and Shigekazu TAKAHASHI**

* Division of Nuclear Medicine and Radiology, Research Institute for
Brain and Blood Vessels-Akita, Akita, Japan
**Shimadzu Corporation, Kyoto, Japan

A high quantitation and high resolution positron
emission tomograph (PET) has been developed
and evaluated. HEADTOME III was basically
designed as a three ring five plane brain PET.
However, the larger aperture of patient tunnel
enabled a whole body measurement. Each ring
(75 cm diam) consists of 160 BGOs (13.7 x 25.0 X
40 mm) detectors, total being 480 BGOs for three
ring. Shadow masks and septa designed to be
used independently. The use of shadow masks
narrow the resolution from low (LR) to high
resolution (HR) mode. The use of septa reduce
scatter coincidences from low (LQ) to high quan-
titation (HQ) mode. Planar resolutions at the
center of the field of view (FOV) were 8.2 mm and
6.5 mm full width at half maximum (FWHM) in
LR and HR, respectively. Deterioration of the
resolution at 8 cm radius were 0.6 and 0.8 mm in
FWHM. Slice thicknesses were 12.8 and 9.1 mm
FWHM at the center of FOV with LQ and HQ,
respectively, and its deviation over FOV were
1.1 and 0.8 mm with each. Difference between
direct and cross planes in LQ mode was 0.1 mm.

Sensitivities evaluated by true events for 6Ga
20 cm cylinder were 32 (68), 17 (33), 18 and 9
keps/(#Ci/ml) with the direct (cross) planes of
LRLQ, direct (cross) planes of HRLQ, direct
planes of LRHQ and HRHQ), respectively. Count
rates were lineared up to 10 kcps true events per
plane and recovered up to 80 kcps within 39
error by software correction using accidental
coincidence events. Long term stability checked
weekly by the factor of the cross calibration with
the well detector was 2.29% COV as average of
5 planes and 2.6% at worst plane. This stability
permits an accurate and precise physiological
analysis of positron emitting tracers. In the last
half year the system has been used as clinical
PET and measured about 150 150 steady state
studies and 30 18F-2-fluorodeoxy-D-glucose studies
and gave good reproducibility.

Key words: Positron Emission Tomograph,
High Quantitation Imaging, High Resolution
Imaging, BGO Detector, and Scattered Coin-
cidence.
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