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Table 1 Specification of each collimator used in the present study

Nu Tech Siemens General Elec.
Slant High reso.  Midd. energy  General p. High reso.
(SL) (NHR) (ME) (GP) (GHR)
Diam. of holes (mm) 1.78 1.58 3.54 2.50 1.80
Shape of holes Hexagon Hexagon Square Hexagon Hexagon
No. of holes 27,500 34,100 5,200 18,000 32,000
Collimator thick (cm) 3.1 2.5 5.0 4.1 4.0
Thick of septum (mm) 0.25 0.25 1.32 0.30 0.30
Energy (keV) 190 170 300 190 190
FWHM Ocm 2.2 2.1 4.4 — —
(mm) 5 — —_ — 5.9 5.3
10 7.7 8.6 11.6 8.9 7.1

SL: low energy, slant hole collimator.

NHR: low energy, high resolution collimator.
ME: middle energy collimator.

GP: low energy, general purpose collimator.
CHR: low energy, high resolution collimator.

BAR PHANTOM

10cm

20cm

Fig. 1 Line source phantom. A straight tube filled
with 500 uCi of Nal-123 solution was kept in
a cylindrical phantom and the cylinder was
filled with back ground activity. Slant hole
collimator was located as shown in the figure.

#—# (GHR) (" GER) 2EEHF L TF—
FINEY L. SEEO2 Y 2 — 20t :
Table 1 |55

2) J7Y bLER

BBRIREAWT, ATERSEEDa Y A—Fico
WTHRREE R BB L7z, BE&20cm, S 20cm

OHEB 7 7~ kb & o iz Nal-123 KEEHE (500
uCi/ml) % jfi7z L7z N 2 mm OF % &l ic Ah,
EFb VIR 03uCilml DRy 7770 FEA
hiz(Fig.1). 25 v b — VBl a) 2—7 %
Fig. 1 {Z/p3 28 < 30° L& ¥ T fLoslim & 3
TEBBEHICL, a)A—=FHLET 7 ba
Pl GRBRIRO L) L o BERE# 18cm & Lz,
L7ehi=> T, EEERIROEMTL VIS LH
RTLYVRkELLkot., 20D ) 2 —F137,
REPO 77V FofLE COEM% 24cm &
L. 400 AC/T T2 & bIGESIT BT LR TE
B 14cm OEHETHRIE L. Thdo
7 7 vk LEBRITE T 360°, 64 Hf, 30 Bh/AHEE
TT— 2% Lic. HEREEIEa Y A—ZiCk
ZHRIROERE L L TRD .

3) EEPRETE

R EREE, BEE % P& L7k 60 FEFIC
IMP iz X % 5E# SPECT %475 7z. IMP#j 3 mCi
BE2000 14 X b, RFCEERE 2 AT 360°, 64 551,
WRDAETT—FINELZ L, BiEGEERL-.
THHEDERD S bEBEDaY A—52, B3
[BliEY4% C SPECT # 47 - 72 1254l oW THEi#
L.
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1) 772 FLEER

SEEO ) A —F Ik 2HBBREOLMEIR
(FWHM) % Fig. 2 iZ5R L7z, 2V A — % G
WEE K& FWHM 278 L7z, ZhbofT,
SL & GHR » FWHM 3% % /N &> 7. Fig.
34k A5 4% 24 cm k 14 cm ¢ GP & GHR
ay A—4#0 FWHM Th 5. EOMREROE)
/&1 FWHM 2R L7223, LA R
ENSL T B LREVESBERICIEY
FWHM L /2 5 7z. BlE ¥ % 14cm o GP L
GHR, 8 LU SL(7 7 v b &H LT o \lEE

939

£ 18 cm) ® FWHM # i+ 5 &, SL & GHR
TRR/NES fER IR L7z (Fig. 4).

2) BEARERME

[ —1E B T3 El D IMP-SPECT # 175 72 £
RHETRT 5.

(1) SL & ME iz X % il

495%, Bk, NMBEZE. FAE 6 H H o SPECT 4%
Wit (Fig. 5) ©, N SL, AN ME X3 L0
Thb. FHIOX-CT ZREILA & ERINER A
L /MEEZ R L. 220 SPECT T
HATHER L7 RN & BRI — B L TR M i3k
BEDENBEN, FEELHEKOHMIZIX SL 0F
BDEHLTW/, SLix, TBRO7 a7 —1ih#R

_RESOLUTION.
. -—-GP24
—-—GHR24
dgoF ~—---- - ey 1 B
2 —— NHR
E30f ----ME
Z 20
3
w
10}
0 " N L 1

1
36

i
24
DISTANCE FROM THE CENTER (mm)

0 12

Fig. 2 Spatial resolution (FWHM) in five various collimators

center of phantom.
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Fig. 3
distance.

FWHMs of the two collimators obtained at different phantom-to-collimator
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RESOLUTION
40 — GP14
{ —-— GHR14
O T SL
£
E
3 20
I
=
(TS
1o}
=z 22 36 2860 72 ™
DISTANCE FROM THE CENTER (mm)
Fig. 4 FWHMs calculated at shorter phantom-to-collimator distance in three colli-
mators.
R T H B, AFlo X-CT i3 AARTEEIEIC 2%
3cm OHER YR LA, SPECT 4Tt 4345
MEMMERE L TR Eh., LaL, TEEEET
DEROFBIKABLEERZN X ) ARICHIHE S
h, BEFZEBRTH- .
[RIk7c bl 2 U 724t 2 5 © & Rl UM A4 6
i ks .
(3) GHR L GP » ik
#3135 GHR }k GP iz X % #ilrf & KRBT
P G U » 5 (Fig. 7). AHIEECEEIIWVWTHOREIET
: A e LIRMBIR L LTINS N7eat, GHR o f& (1

L] L e " 181

Fig. 5 IMP-SPECT images and activity-profile curves
obtained with slant hole collimator (left) and
middle energy collimator (right). Gray matter
and basal ganglia were more clearly visualized
by slant hole collimator.

THEREKOMIMLTRREZ -7 21EY, RO
BRZELTWS Z LASREN .

Rk E Lcfho 4 FITHRC X 5 2l
BAHR LI

2 BinsEEEEO GP ERO HL#

48%%, “otk, MYBESE. Fig. 6 1XRME 5 » AR
Bl Y& 12 cm (RER) & 24 om (FE) THERL

B 0 FBEEM L EORBIZEW TR RERT
Wiz,

FIfR 7 ek % Lo 3HTHLRIL X 9 7 fH
NHrbhTz.

Iv. = -4

IMP % i\ 7= 5E ¥ SPECT i /> 75 ) OHfER T
RHLLATWER, 20EL T ~h 25 EER
B SPECT L k3L 0 Thsb. LZ AT, BfED
RETBLIAVLGRTWS 1123 iZix DB TiX
HHN 124 B EDO PR EERTWDH, T
DEZEBLTRHSAERADO= Y 2 -2 3%
ELTwhkw., %7, IMP OR~0OSHIXEE
BO8Y LT LA, 2ZTLYBRWEGY

Presented by Medical*Online



= Hh A5 AR SPECT 12 k% 1-123 B0 941

r=12cm

r=24cm

Fig. 6 IMP-SPECT images obtained by a low energy, general purpose collimator, gray
matter and basal ganglia were more clearly visualized in the image obtained at

shorter radius.

GHR

GP

Wi

Fig. 7 Transaxial and sagittal images obtained with a high resolution (upper panel) and
general purpose collimator (lower panel). Basal ganglia was more clearly visu-

alized in the upper images.
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BWbDEEZLNRD.

I SPECT 0 48, FfFAEa Y 2 — ¥ Tik
B O EEEAR 1 23-24 cm Th B DICH TR
Sy rA—NVEITIEaY A—F LT 14-15cm
TTF—ZIENRTETERITH 525, BoOh 28

23 % 75 (1986)

BHBPECXREE SO, ThbbEEAIED 2
Y A —F ORE, RN RRET T i A A
WIS i kEhsz bicind, L L, &
FEOEBIMEICEL TR0 ik e { KEER
nbhkhole. i, HEEBRTIIBOESTFHEA
L7zv,

—7J5, 400 AC/T » # 7%, BREORFICH
%L CRRINER OB E B v b L TRERER /)
ELTBEORILRLELDTH S, KEIICKY
END D, EFICEo TiX 13-14cm TO 57—
FUINEDRIRETH 5.

BRI OWTHHET 2358, HEBSLREBICE
W3 B Tz s ITEFIRE T OB O BRI 7n ik R
BmZEMNLEW, FZTHENT, F—FHICHEKE
@ SPECT # fTWEEFIC>WTED EE
BT ahtke Lok, TORE, MEERETO
SL ¢ GP o [Ei#, # XU GHR EgAELTWY
fo. ThbDZLid 77y FAEROFERLEE
—HT5b0THB. FNH %, RL/NEEER
< GP  GHR % H# L 7-EH <1k, GHR Efk
DFBRRRFER T W,

AEIFV 2 Nal-123 i REBRTHI 3% D 1-
124 &KL, £77, IMPEZ 5% LUTFo 1-124 %
Sl shTns, 1-123 (160 KeV, T1/2:13h)
L1-124 (603 KeV, T 1/2 : 4.2d) Tix R W oz
N B ICRHEEEEE LIz RVT—DFHW
124 0DEERNEL BB LTk 5. REFIY
OHED 8 OEFRERE X LMK T
3.1Y%, 2 Btk 3.2%, 3 R 3.5% LARTRR
H BNRRLITHEMNT 510, BOEERaY 2%
» IMP B D FR0oBELTWEHEBED 1oL
Exbh3.

V. #&

K=k 25 EER SPECT ic k 5 1-123 HEf
NPHBIZOWTRHML, TEROKmEEK.

1) 1-123 flicix 190 KeV ic Retshiza Y »
—ZREL T\,

2) RV hEx—ABElaY A—F B BVE 400
ACIT # » 7 2 AL T, /NEERRET 7 — #IX

Presented by Medical*Online



Hv<h A5 EERR SPECT iz & 5 1-123 otk 943

BETHILICXVMRENAEL. TR
BRREDIY A—F R EEHATH- ..

3) /NEEREEE O Hifgk T b LR L ) B ARRE
BoF B2/ T .

4) IMP-SPECT E# # B+ 5 LT, Ex X
VX —ENRRERIa ) A — 2 2 AVWEERERE T
EHRGNSLK T2 FERBECHERZLOLE
bz,

AT D —EBIL AL 5 A BFZEBIRR (No. 58-42) ic &
ote. Eic, BEE2S ERREELARE (B5) T
#|EL .

IMP 288tV e R W AERA D T4 Py 7 ABHR S
#h36 X U Nu Tech = Y 2 — & & #Et 72220 e
WTLry he =y ARRAHICERT 5.

x W

1) Winchell HS, Baldwin RM, Lin TH: Develop-
ment of I-123-labeled amines for brain studies:
Localization of I-123-iodophenylalkyl amines in
rat brain. J Nucl Med 21: 940-946, 1980

2) Winchell HS, Horst WD, Braun L, et al: N-
isopropyl-I-123-iodoamphetamine: single pass brain
uptake and washout: Binding to brain to brain
synaptosomes and localization in dog and monkey
brain. J Nucl Med 21: 947-952, 1980

3) Hill TC, Holman BL, Lovett R, et al: Initial ex-

perience with SPECT of the brain using N-isopropyl
I-123-iodoamphetamine: Concise communication.
J Nucl Med 23: 191-195, 1982

4) Kuhl DE, Bario JR, Huang SC, et al: Quantifing
local cerebral blood flow by N-isopropyl-p-I-123
iodoamphetamine (IMP) tomography. J Nucl Med,
23: 196-203, 1982

5) Holman BL, Zimmerman RE, Schapiro JR, et al:
Biodistribution and dosimetry of N-isopropyl-p-I-
123 iodoamphetamine in the primate. J Nucl Med
24: 922-931, 1983

6) Palak JF, Holman BL, Moretti J, et al: I-123-
HIPDM brain imaging with a rotating gamma
camera & slant-hole collimator. J Nucl Med 25:
495-498, 1984

7) Esser PD, Alderson PO, Mitnick RJ, et al: Angled-
collimator SPECT: An improved approach to
cranial single photon emission tomography. J Nucl
Med 25: 805-809, 1984

8) Larsson SA, Bergstrand G, Bergstedt et al: A
special cut-off camera for high-resolution SPECT
of the head. J Nucl Med 25: 1023-1030, 1984

9) MUEBEN, BESER ZRMHEE, b 1-123-
IMP (2 X 560 SPECTBEHa Y x—FZ DB R IC
DWT. HRFI S8, SOGERERLAEH ABFFEBIRR THtk
WYy VvT7x b ECTEBORRBICE T 5 6
72 HW4sE, 1985, pp. 21-32

10) HE 7, SMUBEF:v v Ar74 by ECT I
X % 123 ER A B 28t IR0 S8, 59 £
EAEH ABFIEBIRR TEtEREY ~ SV 7 + R ECT
EEOBZEICET 0%, |EH, 1985, pp. 103-
112

Presented by Medical*Online



944

Summary

Improvement of Rotating Gamma Camera SPECT Image with I-123
—A Study for Adequate Collimator and Rotation Radius—

Hajime MURATA*, Hinako ToyaMa**, Atsuko KUROsAKI*, Yoichi KOJIMA¥,
Yojiro SEKI*** and Tadashi AIBA***

* Division of Nuclear Medicine, Toranomon Hospital, Tokyo
**Institute of Clinical Medicine, University of Tsukuba, Tsukuba
*** Division of Neurosurgery, Toranomon Hospital, Tokyo

N-isopropyl-I-123-iodoamphetamine (IMP) can
be used to evaluate regional cerebral perfusion.
However, high quality image of IMP using con-
ventional single photon ECT (SPECT) is not
necessarily obtained because gamma camera
rotating SPECT has larger head-to-detector dis-
tance. Furthermore, brain uptake of IMP is less
than 8% of the injected dose.

In the present investigation Nal-123 line phan-
tom study and clinical study with IMP were
performed to improve the resolution of I-123
SPECT image. A slant hole collimator attached to
a conventional gamma camera and a cut-off cam-
era, both of which have been developed to gain

shorter object-to-detector distance, were evaluated.
Three low energy, parallel hole collimators and a
middle energy parallel hole collimator were also
evaluated to select adequate collimator for I-123
imaging.

In conclusion, low energy, high resolution, slant
hole collimator or cut-off camera with low energy,
high resolution, parallel hole collimator was useful
for improvement of rotating gamma camera
SPECT image with 1-123.

Key words: 1-123, IMP, Rotating gamma cam-
era SPECT, Slant hole collimator, Cut-off gamma
camera.
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