[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

OhEan g (1503 guas —...dwols SPECT jigliad ciudas y gl (33851 1 6 Sl a5 (b))

i1 Jols SPECT pglas oS o (b (SuiSTy 1 (ol O 51 o5 b5,
95 Coge (55w a3l 310wl b o 08 jlw (55190

ol JeS Ly e IS s L Lo e
SIR) M esing e olSis)s oS gip 2955 ()
Slp) i {ge)a) aghy ¢Sy posle a\S.)s e uac) ogle iy jSya (P

A/EIY+ oy gu b RATATAR TGN Ry

sS>

oS Gl (SaSTy 5l ol @l WS Sbi) a4 )5 Coge (sile and 1 edlatal L S ol > sdoutdo
REO W 4.».’>|.)).sr‘,.uu.9)l.w d)‘yo )1 J.\ol> SPECT );sLaa

sskate 4 .05)5 o3l MCNPAC o))ls cige 05 j1 (g)l3 5 pguad piaas (Silo Jdo gly 2B (g, 9 a0
7 @ 5 (LSF) s ks o 5 s oolizl O pgiils Sy 5l gl oS 2 200 (ST 5 oliee )2
2235 dugliio S0aSu L g (35 031l Sl 08Ty laea (nl > e 5 y9i> > (MTF) Jlasl

sl oAJS\)i b JPE> pIS g jpa> D )MS bs égt; FWHM uL.o RN O3y ."J.wbj)-! ‘;lé 4:.9(,;
R ;i.s Pl LS’K'A u».ulf)ﬂ 4 ]oyfo B3| O3 i ol Cawd 4 oy WY );.‘).3 FWTM dl).g 9 dwo)d ¥ ):.l).g
g do Yo ply MTF alin v & )3 g 20> ¥l 568 jlo 0uiSy bare join pic g e 0 MTF aciiy

g5y e jho 0uiSTy lasme &5 €5 ni Ol (oo el Cund @ @l @ g L {6 il g Coo
3ol bl ogMe @ iy walgss powl K S Gya8 y (o0l b g wed o 3 U Cod 1) gl
Gl Faspuin So uilSyd slad o b Susly,

d\j‘ LQ‘J@J L(CO)AM 4:}.: é“:‘}i r}l.c ali.:..;\: nga_G\ r}lﬁ Qu.:j?J JSJA d_,f.wﬁ a..\;..\.i_’.;-:k-
Email: tavakoli@ibb.ut.ac.ir

a1


https://sjimu.medilam.ac.ir/article-1-2099-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

QW oy @ids d)laid @0y § Camyy 2)gs

elsl (A} eole Akl (ibag)y (alc alas

P o o il gilse 2,08 g edlatwl Al
A1 Ll (FY)cw! sid pool gl aws (S5
Oy (sl o)Ll 4565 g digej (pl 40 0 plos] sla )
CadeS 53 sl b 5l Gl (ST eS)lie e
ol p el onis e ilse g5 nl ) Jols gl
W335 )5l S oS IS Cige g, jl eslital b ying
- s (SB35l el (3l Jio (gl olazel LB
L (SBy g Sy (Sl and 4 (W)l (oo (6]
ol aB3ldy ww ¥ Sl (ilge olyen 4 SPECT (4l
o CuiS Ll SuSTy 5l sl @l gl
s il 51 odlinl b (o)l ympea mims ol j Jols
)5 )13 2biyl 2)90 (oS g 4 JU] o g 1S
Cowl
595 9 3lge

st 4 SPECT ()b pngadl whug sl 4
2y CoieS 53 0uiSly Glagin S lie (i (L5
Sped ySwl 4 bge SPECT g Il
General «s,5 csl. Dicovery NM/CT 670

5 wiin sl S5, kws (VF)Electric (GE)
Gilo oy MCNPAC )5 coge 35 Sysd
bl e 08 5l lge (383 ilo and sl (10)3)5
Uz 098 g oS OWole (oS sl by, bawy
29 dmbre (350 0y & Cund jlo Sjlge sl oy
oy idyx dgly Olive el pangsi b alsye y»
o (gilge &S cawl )5 LB el cuwd 4l (gjle0 sl
slisly ) g [San X jome slily ) 00 (gjlo 4
ded jlo glse Slastin Al (oo glse 0yt Y jeome

Lol 04 53)91 Y ooyles Jodo pd 0l (g5l

LV-RY-F

P Al (S 5 ppgal )3 B (ny ek
S 3l oo o BB 3 o @i (SS9 s bial
- Ak (S pskte cpl sl )P ngal o ) )
S GF Gk 3l ol » & cwl (SPECT)
p2 (£S5 W g Jlen 4 LI aiS il (g,
5 Gl mjgs 05 i)l 4 L (myed S oo
OiSany (np odas 39 (o Ay ol Cld i
e 5 (2 45 ()23l (oo oials (Sl o b B
@l dn (SSh pglal cuds <l belos (05
SHlie ol SR sl he) 5l (Ko gy o led
Silse 5l ool pgal (35 JSB 53 0aiSly slogi
&l i (S0 e ilse jl eolaiwl andl sl jle
o3biz] Wl sl i Oliia] gyl eypguas 2l yoliie
) oxSTy slagin ol 31 shiie S5 psb & S5l ol 5
» oolaiwl 3ys0 gl (gilge I SK led o Bls
Sly » &5 col o 08 jlo Gilye g wn (Sdp
oy jlo slpe o g LR Lo lge Su 5l Sy
b (Shy il olej ea psb 4 g B Al (0 s
ol & ool 4 aagi L (V)o)S ooliul Lo slse g9 9
ol S ol S caold bl (gilse g9
G g yyed SB Sl S @yab S lie e
i S5 apd e b e S S
g8 o Ol o J e @ (Ml e R
@ «(ilae oy il (gilse s> 4 bajls (gilge
il Jie I )bppe—a ly Jbe e
ol (silge 31 odlitul Lol e gl Ly (F)3,8
SSB @8 25—y SPECT ()50 09a5 ) o 05
2 6k )l sl pgal CudS Sl g S

S5l e o2 09 L (S l90 (owrid Olasde ) o)l Joua

Sl silse &9 S0 S5 S Aol Job S35 o 0 i jla o)lgr Culus el
(mm) (mm) (mm)
o O 9 o \/Q '/\l ¥

Ml b ole Sy g0 mpgd )8 1) Jlie S
S 09 S Ok ST T 005 (Gl el ettt
Loy b a8)8 a0 alwlbre o 50 LE )90

v

Jh S S e 00l gilo and LB e
- 05 2pl5 Ul MONP &8 ol 4 cagi L 0

B3 53 igwge duld lwg oad Wy g9 sl


https://sjimu.medilam.ac.ir/article-1-2099-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

OhGas g (1503 guas —...wols SPECT yiglad ciudas j gl 3385k 1 6 Sl a5 (b))

il Jie FanBeam Lo (sjlse 5l alaie slos a5
ol 03 L Y oyledd S )3 LS s y93 ol o &y 0l

b Gl S Sa 5 @8 &Syl @ asg

o 08 Jw (55190 ol pod & 8 (65l e SPECT (5,112 90l pitansan 1 (o2bafio (gl .Y 2 lowt JSUi

MTF(f )=c |FT {LSF (x)}| )
b oams slas FT{LSF(X)} dbolxe oyl 5 o
saimd i e a T g X g amlidley ol € a9
Sbgp cSlie e b 9>l ) e gl
I ol a5 )18 byl 9)90 pugal CuisS > 0uSTy
LSF «, L,W FWTM ; FWHM 5 ol g
iyl okate 4 ogMe 4 -CAB)S plx! )L., °~\5 Iy b
(e 3 0jer > b (SaSly 4 baye il
2 0 MTF aiin 420 & g 420 S o Sl uils,8
- il dd plod )0 0 )S dlie [S0S5 L g dvsle
& (wg) o) g dwdin i (09 | o pldl sl
T 0 Camer S by Sl e g, I (S
b 4 dwly Lg)LoT wles b oS solasl o((VA)asb
b el Lo Y 4 (il A
i 9 SL ()93 (551 Gl (65 o3l
s 50 (650l oy 0y Slas ool luebl jolais
dgd o (65l S @8 Gl & das g b g ol 48,5

CT (65029005 itams Zeoly (S5 2 LB (yy93

aA

Sly gl CedS p b (SaSTy 5l 8l
29l CudeS p3 0diS|y gy Sl e (b))
ol b ol pgslh 5l om0 5o silge 5 Jols
wums MTE 5 LSF ¢ oolizal o sl YexVOXY-
A dwlee calisee Clls 93 )3 (651543 5 g8

o3l Gyl Sl 6yl pgal wiuaw Ful ol Sl
9\’ ANFXFY d)w&o‘sé)) MTFsLSF d).:f
spe pae g jle Gilge gaw I ye Ble VY
Db jo (s deide pod clls )3 0 dunlxe (lgn)psls
Sl 2238 1S5 (598 Slasloma g 4 03l 51,8 O pyslé
P Cabs geh T TC Lt deis o LSF pess
3 Sl ilse bolyan mye> hlie )3 5 Y jeome Slazal
90 5Pl oy 3 odd c o Ll sl 5 288
P2 LE g @S ) b JuSe by
SLLSE gove G 03,5 dile X jee (slinly
Il e poord e gla b Dl gy )b
Aol Cand 4 adlbe cov gl JuSy e Slaske
A LSF & bgye sl (65 ol plas 3 (55580 0y
OA)s 43,3 L 5 VF KeV 3 o] 550 9 doyd Ve
e gl odmy ol oS MTF uess
D)l«:} aolze )1 s L;'K” u,.ulf)s 039> 4O d)")-.‘)i?‘a-.’.
0,8 eolazl )


https://sjimu.medilam.ac.ir/article-1-2099-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

QW 1o (@3dn o)lasd (@05 § Cuy 2)93

elsl (A} eole Akl (ibag)y (alc alas

SRg3 b Al
0393 Tl 10510 2 98 ol (65l Fsly
Aouls )’\ J.ab L;Lolf dl.h}';).g. ‘5}‘);’] & Na|(T|)‘5Lo1§
Job lod sl 03 03l (L5 ¥ oylad JS3 5 T TC
bysye d)l._ﬁi Ql)ﬂ g (o ada M S L’))“‘ NS
laaol s clil 4 oas Wi Sye 95 i i 4
Cwl ous bl LJbub LJ" Bl L5’9> 4 walisee @)9‘”9“’

s plsl (g3l and ) il (65,0l 4 LS ygn

dodz jl Jobs Ll clagiy 55l ol addllas
651l LS Caige (g5l a5 jledle sl L TC
Hos (55 o)l by oel s 4 @l b g 55
2 TE s dais SO LS ol (ol b dulie
Silge 9h (9 (2ol g I ye (Lo Ve alold
JB 005 dplone Jblie (655) il 5 <85 )18 s
o > bl Sl (8,8 51 5l o el 5
(il b P )3 e (635l Gl (S

slo el U (gl ajof €9y p2 9> by

Lol A0 )8 el jasuine
L] L] L] h L]
Ve o )
) ige il A ]
<A
-
) 1
| ] _
=\= - -
T exd
P Fy P
T A L] o L | h L] v L v T v 1) v T
A +.\- =AY «\E <.\ + YA +.¥- Yy Ye

(MeV) 3,31

0311 g oI5 Cge (g5lw dwed 1 03wl L MTCIT dowir (gLl slagiy a (NAI(TI LB cpuy9d 31 ol (655! Fwly .Y o Lo JSW

(Ve )rse bawg oad &l @l b g ad aloxe Sl gjlge
Y oojleds S 50 awnlis cpl 5l ol zls 10,8 auslds
22 50 035l (gly odel Cuwd a dlsel Ll a3l yLis
WS oy i ] 00 Hlomia 4 Jlade oy iy 4 s
o g bl aop Bl kel cand 4 @l ple
Cuwd 4 @l 9 )8 cul jl ol @l gle (295 3l95
Lg)l.w Aus Couo fol U’I &S b)l.) d¢>9 ygo Jc.wy oda]
9 ok ) piusw MTF 5 LSF (6,5 ojluil 5l Jol>

Gl o4 02ld uL.w NP

a9

wbos (55

@9 e 38l a5y (o pli s LD
By 5Pl b g Gilo 4 Gl Job b e
Cono g Gl (G551 @ s gone Gl 048 (el
AWM Ll odds 8,8 a5 0 (650 oy 3 Ses
S5 o)l g S cige il and I Jols s Gle
JWew 33 o Joilo a4 atanly (Sg sl sloyog
Lld (il awd aulp 0 a8 cul jlo)Kal 5l ol
0l (g3l A o8 Cige Jdo o lie] ] oiiis
s 033 0l ploml (il dnd ot polate &
gaw jl syt (Bl 10 9 Ve F Gio gy Juolgd



https://sjimu.medilam.ac.ir/article-1-2099-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

OhGas g (1503 guas —...wols SPECT yiglad ciudas j gl 3385k 1 6 Sl a5 (b))

— ) —

P S e S—

(—=92) o =

T hd T v T v T v
£ | A A R 2 .4 ‘& »

(ecm) ;L 53100 35 yo ;! Alold

(V) 290 45 51 Juols glis bl (55lg0 gebanw 31 llieo (559500 Jolsd 13 (g5lwr dumd 51 ool (onmud 8331 dunnylio ¥ 0ol JSU

L e

I

b Cd 6

-
S.eXN -

£.eXV~

-
Y.eX\ -

-
Y.*oXY~

Y.y

-~
S e e S e e e e gt W

- . 3 - L 3 - . 3 - ' 3 - L 3 -

e Y CIVY

— -— £ CM
- “4A- Lcm
—w— A CIMm

Y M

- wio= = Y GV

~
PR N e I e e e e e e e 3

T
-

L ¥ - v H

(cm) ;L s519—0 35 )0 1l Al _old

T
-

MTF

1 1.5
Spatial Freguency (Cycle cm)

2.5

(192) s 00351 33 Jaumo jouis euE 45 jlw (53190 dans I Bliske (6 y950 Juolgd (515l Ar (5,415 s guad i MTF 9 LSF .£ olond JSW



https://sjimu.medilam.ac.ir/article-1-2099-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

QW 1o (@3dn o)lasd (@05 § Cuy 2)93

elsl (A} eole Akl (ibag)y (alc alas

Y.oxX\N - a-

Pio I >

v.oxy- -

Y.eXV¥e

L il

Y.oxy. -

4

ey

VeV

L Ll Ll Ll Ll . .
e —e— Yy cm 4
—— £ cm —
y - & = cm Y
—w— A CIMm i
r- cm i
-—-l-—- Y CIN
=~
s o —
4 P I
=1 ]
i > 3 |
- . B e \;% .
= — E ol ol Sl il i Sl el e e e I - T S
v T T
- L g Z Y

% £ ¥

(€cm) 3 (s3lo—o 35 y—n 3! Al o5

MTF

Spatial Frequency (Cycle cm)

L5

()5l 23S 5y Jrmo jguis 53 5w (55190 gebaw I Blideo (5 y90e Juolgd 5151 Ay (5,105 3 gead e MTF g LSF .0 oloud JSui

SiSe b g gl (M)asl L. NEMA 2007
5 oylass JSib > dslio oyl §] Jols ol 505 duglie
@ s plod a5 cul S5 LU Ll ol ool L
Mol o 08 5o (slse aled S 3l (sl ool

W)

AR

Sy 2 i oSy b (3 Glie (b)) Gl

FWTM 4 FWHM (S claike )5 poad CuiS
090 JQ—C Ja_w}: b S J_.obJ P )L.u DAZSl)i
NU-1, 5l sl g sdd dvogs T3 a5 b


https://sjimu.medilam.ac.ir/article-1-2099-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

OhEan g (1503 guas —...wols SPECT yiglad ciudas y gl (33iSh 1 (6 Sl a5 (b))

FWHM (mm)

o -
M
A

(cm) ;L  s3l9—o 35 0 3l al ol

v T d T ¥ T
A AR AT

A P

FWTM (mm)
:

L]
1

- -
[

A - VY

buss g 048 g jpan 43 jlw (g5l90 mhaw jl Bl (595w Jeolsd b g ki &l FWTM g FWHM awlis T o lows JSG

P i MTF @i o o0 & g o2 S

Jaﬁz_p)ypf.x_c9)9_.é_>)aa&_@l_é)_m
4\_“\.,1_9.,0 )i:.\g_’ L: 9 Ml?m )l.w o.\.«fl).»

Vo)l JStfas, 5

VoY

5w oniST

NS L e &S Conlin otel Cuns 4 @S

5| i piese gl a6 FWTM (o) 5 SaS1y
4 bap alil oLl yebie 4 uilb » FWHM

2 e ulS 3 o e il B oy 2l Sl


https://sjimu.medilam.ac.ir/article-1-2099-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

QW (1o @3dn o)lasd (@05 § Cuy 2)93

elsl (A} eole Akl (ibag)y (alc alas

b il

e —
:
N R U NAPU R PR PR PR |

d
/

/

/
r//
-

—O= ] 2aTL_3 ;5 A~

- . T -
[ - - -~
e —~ _
= O
‘E__r ~.\e =~ e
=) -
. .-y
T T v T T v T v
_;: £ = A - \Y
(cm) ;5w . g3la—o 35 »»n il al_old
;E]l‘ Yo T v v L v
-g YA —
Y Yo -
-~
. %

' 4 J
\J V.£ -
-
| N— ‘

= VY f -

'

- y % -
—
[— e -
-—
et - A -
£ ] |
= -

j b L) - 1 ] - L] - LI
2. £ 2 A y- %
=

(€cm) ;L [ c3lame 35 seo 3l Ab_old

g ypa 5l (Gilae aw l AliSw (gm0 Jolgd 0 MTF i 020 & g o020 SO )3 s (S0 uilS 8 s le LY 0 lous JSUS

xS gl 4 gy o dF ojled JS)jle 08Ty e
2 s FWTM i jlaw o j Gl (SaSlyy &
w6 g b sl 15 56 cod ) pgal gasy doms
@38 5l yline oS i oy 6 FWHM Sl
G iy cudls Sl Bl e e SSE
Jgpa> pis g ppas S bi o FWHM gle
&S Jb el Cnd 4 2o ¥ ply sl oSy laxe
26 liee Dgr o> W ply FWTM (gly S
2 e Gl &6 Dbl Bk plg e ]y (SIS
Al e 20 &5 g w20 Sy )0 (SIS uilS)8 (glad
@ dag bl 3 bl 5y5e 35 (V ojled JS3) MTF

ARAN

IS WIERVLY JURYE TSP AP TS

3 e Sl & MTF aitiy o> & 53 (SIS (uilS8
Lol MTF i oo S
S5 il g Coy

SPECT (4l atun Sij ptamws S gl opl pd
13,5 (il and JolS yobo 4 oy (98 jlw (55190 ol o 4
ol pglad cudsS p b (Sasly, 5l b ol
N8 byl 2)90 (08 Cygo @ ()9l wiuww ()]
R

&b @b FWTM 3 FWHM anilio b 555k &

s3> pis g yga> )3 SPECT (o)l ppa piu



https://sjimu.medilam.ac.ir/article-1-2099-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

OhEan g (1503 guas —...wols SPECT yiglad ciudas y gl (33iSh 1 (6 Sl a5 (b))

S pppal e $3)5es sl Sk 5l (S0 Sl
@ ihie 15l Ao iy gl S 4wl
) (o0 oS

858 0595 33 ol Cawd 4 @l dsg blE VS
& oy o MTF jl oslisl b oS canlize opl & S
S 6 SESTy S S e b
adlas ool Jl Jols @l ol )3 qw)p y50 1) g
MTF ain o2 & G uls)s a8 o olis
o2 05 > (Sl Sl bl sl o bl
e lpe @ (o8 Slllae 3 Wl o 5 Al S
25 518 aide Jlae
Sy 5wl

P proe ohllen 5 ol SKdagh aslel el
G0 Cpl ey Aol Ay 0 oS (g dupad oSl
D9 (g0 ()|l g ST W28 plgl s

References

1.Prekeges G. Nuclear medicine instru-
mentation. 1% ed. Washington, Jones & B-
arlett Learning; 2011. P. 128, 148.
2.Bushberg JT, Seibert JA, Leidhold EM,
Boone JM. The essential physics of medical
imaging. 2" ed. New York, Lippincott Wil-
liams & Wilkins Company; 2002. P. 674-6.
3.Bradfeld PA, Rudin S. Use of the
magnifying converging collimator in brain
scanning. J Nucl Med 1973; 14: 834-6.
4.Ter-Antonyan R, Jaszczak RJ, Greer KL,
Bowsher JE, Metzler SD, Coleman RE.
Combination of converging collimators for
high-sensitivity brain SPECT. J Nucl Med
2009; 50:1548-56.

5.Tsui BM, Gullberg GT, Edgerton ER,
Gilland DR, Perry JR, McCartney WH.
Design and clinical utility of a fan beam
collimator for SPECT imaging of the head.
J Nucl Med 1986; 27:810-9.

6.Tsui BM, Gullberg GT. The geometric
transfer function for cone and fan beam
collimators. Phys Med Biol 1990; 35:81-93.
7.Frey EC, Tsui BM, Gullberg GT.
Improved estimation of the detector resp-
onse function for converging beam colli-
mator. Phys Med Biol 1998;43:941-50.
8.Mahowald JL, Robins PD, O’Connor
MK. The evaluation and calibration of fan-
beam collimators. Eur J Nucl Med 1999;

\a

¢

CaS Gl o 58 Y oojless S5 )0 ond odby L s
Iy MTF aciiw p2d & 3 Gl LuilS)8 yuiw Sasly,
S 1 e JB 0 5 3 s 8 b e
Oy sl dalgss MTF aiiy v G o S
Wl w23 o G pl)E 4 by IS
V)5S jle xSl be jpas pas g jeas > MTF
oS58 (el MLl &S b )3 el Cowd 4 o
oy by sop Ve ply MTF ai, pas & S
4 by alpl a8 S olg o odel Cowd & polis &
S o8 slad 5 gl chS p (SSTy

ol Sdg0ui0
Aol s S LuilS) 09 ) sl Cuwd 4 ol

» e ilS Gl s BB i S8y
S S8 )18l gylre oS MTF aiuiy o2 S
S5 5y oS ol 4 dogi bl salgss oYY )ew!

26:314-9.

9.Buvat I, Laffont S, Le Cloirec J, Bourguet
P, Di Paola R. Importance of the choice of
the collimator for the detection of small
lesions in scintimamography: a phantom
study. Phys Med Biol 2001; 46:1343-55.
10.Pareto D, Pavia J, Falcon C, Juvells I,
Cot A, Ros D. Characterisation of fan-beam
collimators. Eur J Nucl Med 2001; 28:144-
9.

11.Koole M, D'Asseler Y, Vandenberghe S,
Van de Walle R, Van Laere K, Versijpt J, et
al. Modeling of the sensitivity of fan-beam
collimation in SPECT imaging. Conf Proc
IEEE Eng Med Biol Soc 2001; 3: 2375-8.
12.Accorsi R, Metzeler SD. Non-diverging
analytic expression for the on-axis sensi-
tiveity of converging collimators: analytic
Derivation. Phys Med Biol 2006; 51: 5675-
96.

13.Zaidi H. Relevance of accurate Monte
Carlo modeling in nuclear medical imaging.
Med Phys 1999; 26:574-608.

14.GE Healthcare Data Sheet Report.
Discovery NM/CT 670. 5351554-IEN Rev
1.2011.

15.MCNP4C: Monte Carlo N-particle trans-
port code system. New Mexico, Los Alam-
os National Laboratory; 2000.


http://www.ncbi.nlm.nih.gov/pubmed/23367492
http://www.ncbi.nlm.nih.gov/pubmed/23367492
https://sjimu.medilam.ac.ir/article-1-2099-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

QW 1oy @ida d)laid @0y § Caumy 2)gs

elsl (A} eole Akl (ibag)y (alc alas

16.Less JE, Fraser GW, Keay A, Bassford
D, Ott R, Ryder W. The high resolution ga-
mma camera imager (HRGI): a CCD based
camera for medical imaging. Nucl Instr
Meth Phys Res 2003; 513:23-26.

17.Boren EL, Delbeke D, Patton JA,
Sandler MP. Comparison of FDG PET and
positron coincidence detection imaging
using a dual-head gamma camera with 5/8-
inch Nal(TI) crystals in patients with susp-
ected body malignancies. Eur J Nucl Med
1999; 26:379-87.

18.Akiyama Y, Yui N. Performance of a

v 0

multislice fan beam collimator for SPECT
imaging of the head. Ann Nucl Med 1991,
5:117-121.

19.Hendricks JS, Booth TE. MCNP varian-
ce reduction overview. Lect Notes Phys
1985; 240:83-92.

20.Moyer RA. A low energy multihole
converging collimator compared with a
pinhole  collimator. J  Nucl Med;
1974;15:59-64.

21.National Electrical Manufacturers Asso-
ciation. NEMA Standards Publication NU
1-2007: Performance Measurements of Ga-
mma Cameras. Washington DC; 2007.
22.Arabi H, Kamali-Asl AR, Ay MR, Zaidi
H. Novel detector design for reducing inter-
cell x-ray cross-talk in the variable resolu-
tion x-ray CT scanner: A Monte Carlo stud-
y. Med Phys 2011; 38:1389-96.


https://sjimu.medilam.ac.ir/article-1-2099-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-11-05 ]

OhEan g (1503 guas —...wols SPECT yiglad ciudas y gl (33iSh 1 (6 Sl a5 (b))
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SPECT Images from Fan Beam Collimator using Monte Carlo
Simulation
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(Received: May 1, 2015

Abstract

Introduction: In this study, the effects of
radiation scattering on quality of SPECT
images acquired by Fan beam collimator
have been quantitatively evaluated using
Monte Carlo simulation.

Materials & Methods: MCNP4C Monte
Carlo code was used to simulate the imaging
system. In order to evaluate the effects of
radiation scattering on image quality, a
water phantom was used. Line Spread
Function (LSF) and Modulated Transfer
Function (MTF) in presence and absence of
this scattering Media were measured and
compared with each other.

Findings: The maximum difference between
FWHM of LSF in presence and absence of
scattering media was equal to 4%, while this

Accepted: September 21, 2014)

difference for FWTM was13%. The
maximum difference between spatial freg-
uency at one-tenth of MTF’s maximum in
presence and absence of scattering media
was less than 2%, while this difference for
spatial frequency at nine-tenth of MTEF’s
maximum was equal to 30%.

Discussion & Conclusion: Regarding to the
obtained results, it can be concluded that the
radiation scattering considerably affects the
image clarification, but its impact on image
spatial resolution is negligible. In addition,
the effects of radiation scattering are more
evident in spatial frequency space.

Keywords: Radiation scattering, fan beam
collimator, SPECT, image quality, Monte
Carlo simulation
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