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Comparative Evaluation of Wide-field Gamma Camera Performance
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Table 1 Detector specifications proposed by the manufacturers
Effective field Crystal P. M.
of view thickness Nufx,ntﬁr of Diameter

(cm) (mm) i (cm)

A) Ohio nuclear (3;410 S) 36.8 12.7 37 7.6

B) Hitachi (Gamma view) 33.0 9.5 61 5.1

C) Searle (LFOV) 38.7 12.7 37 7.6

D) Toshiba (GCA 401) 35.0 9.5 61 5.1

Table 2 Specifications of high resolution collimators offered by the manufacturers

Number Hole width Hole height  Septum width
of holes Hole shape (mm) (mm) (mm)
A) Ohio nuclear 35,000 Triangular 1.6 31.8 0.25
B) Hitachi 85,000 Hexagonal 1.0 28.0 0.14
C) Searle 39,500 Triangular 1.6 29.5 0.25
D) Toshiba 42,000 Hexagonal 1.4 36.0 0.26
Score Sheet
A B C D A C
+ 1
Resolution E ; ! D) ‘
O ACD) t
) ) (+) : e
Uniformity |
(=) | B(2) ‘
Linearity o O
Ocm \\_/
Phant. Exam
12cm

A) Ohio nuclear (33410 S)....DUFC; on

B) Hitachi (Gamma view RC-IC-1635LD)
C) Searle (LFOV)

D) Toshiba (GCA 401)

A’) Ohio Nuclear (33410 S)....DUFC: off
C’) Searle (LFOV, Scinti view)

Fig. 1 Score sheet for visual inspection.
Signs (+) and (—) correspond to cameras with
and without collimator, respectively.

Ths. KETIZaY *—zErERSE~MK
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flL T3 (Table 2),
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PHANTOM

RESOLUTION EXAMINATION

Fig. 2 Shematic drawings of the bar phantom and the
liver slice phantom used in the present com-
parative studies. The bar phantom contains
four sectors, the slit-widths of which are (A)
4.7, (B) 4.0, (C) 3.1 and (D) 2.3 mm. The liver
slice phantom contains four holes of different
sizes; (A) 150, (B) 12.5, (C) 10.0 and
(D) 7.5 mm. Figure in parentheses indicates the
score assigned to the slit-width and the hole
diameter.
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SCORE without collimator
4 | [—l: with collln%to_’r_
' % /
i /
2 / 7
1 n
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A) OHIO NUCLEAR ( Z 410 S)

B) HITACHI ( GAMMA VIEW RC-I1C-1635LD )
C) SEARLE ( LFOV )

D) TOSHIBA ( GCA 401 )

C’) SEARLE ( LFOV , SCINTI VIEW )

Fig. 3 Scores of visual inspection on spatial resolution
of cameras with and without the collimator.
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SCORE
5 | V72 without collimator
F [J with collimator

3 T v o
c

T T

A ) OHIO NUCLEAR ( 2 410 S )''**'® FC : on
B ) HITACHI ( GAMMA VIEW RC-IC 1635 LD )

C ) SEARLE ( LFOV)

D ) TOSHIBA ( GCA 401 )

A’) OHIO NUCLEAR ( %, 410 S )''**''* DUFC : off
C’) SEARLE ( LFOV, SCINT VIEW )

Fig. 4 Scores of visual inspection on uniformity of
cameras with and without the collimator.
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SCORE Table 3 Dead time and maximum count rate
*r Dead time Maximum count rate
(¢ sec.) (kcps)
b A) Ohio nuclear 5.6 68
B) Hitachi 6.2 61
3 — [ C) Searh.a‘ 3.0 133
A B c D cr D) Toshiba 4.4 95
* High count rate mode
2
1L SCORE A B ¢ D C'
A) OHIO NUCLEAR (Z 410S ) 4 o (55%) (34%) (142) (€ 4%) (22%)
B) HITACHI (GAMMA VIEW RC-I1C-1635LD) I ]
C) SEARLE ( LFOV ) 1 [
D) TOSHIBA ( GCA 401 ) 3 _T
C’)SEARLE ( LFOV-SCINTI VIEW )
Fig. 5 Scores of visual inspection on linearity of 2

cameras with the high resolution collimator.

0 012 0 12 0 12 0 12 0 12
Collimator to source distance ( In cm )
A) OHIO NUCLEAR ( Z 410S )
- B) HITACHI (GAMMA VIEW RC-1C-1635LD)
8 - C) SEARLE ( LFOV )
o ®F o D) TOSHIBA ( GCA 401 )
x » C') SEARLE ( LFOV, SCINTI VIEW )
" H Fig. 7 Scores of visual inspection on system resolution
E with the TAEA liver slice phantom. Numbers
- zero and 12 indicate the distance (cm) from the
gl collimator face to the source.
g
- Table 4 Relative sensitivity of cameras with high
resolution and high sensitivity collimators.
i . . - High resolution High sensitivity
! 1t 100 €x 10 cos) collimator collimator
TRUE COUNT RATE
. . A) Ohio nuclear 1.00 3.14
Fig. 6 Count rate characteristics of the cameras, B) Hitachi 0.74 3.04
OHIO NUCLEAR (OH), HITACHI (HI), C) Searle 1.09 3.30
SEARLE (S E) and TOSHIBA (TO), using D) Toshiba 0.73 1.36

209% window for 99mTc¢. The straightline
indicates the theoretical count rate for zero
dead-time.

Tc-99m source, Window 209, Total count 50x 104
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EEN (7745 2+ EHB) LEALD Fig. T 3FF 2 74 27 7 v b A — RN ZR I FERE
1096 {&TF L7z M OREE n & THRRA? O X 2 HREECIET 2R bDTH D, 7
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T keps HHEFIRENTH B, Lo THERE
DIMFPH IS OEELIBIEL T LERD
3. ZORHORERFHEIC OV T O EIERLD D
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M+ 570 Fig.8 X557 #{ER L7
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keps 2 5 5L L, fliob 2 Ficonw Tk zhic
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oy

C.R.

A) OHIO NUCLEAR ( & 410 S )
with DUFC
------ without DUFC

B) HITACHI
( RC-IC-1635 LD )

C) SEARLE ( LFOV )

D) TOSHIBA ( GCA 4ol )

Fig. 8 Shematic drawings of the overall performances
on the cameras tested.

Table 5 Performances offered by the manufacturers

RIensg;StSi‘gn Max. count-rate* Dead time re&gﬁfﬁﬁ i
(FWHM, mm) (keps) (psec.) (FWHM Jkev)
A) Ohio nuclear 5.0 200 (100 %W) 4.5%* 19.6
B) Hitachi 3.6 80 ( 50%W) 5.0 17.0
C) Searle 5.1 200 ( 95%W) 2.0%** 18.2
D) Toshiba 4.4 120 ( 40%W) 55 18.2

* Maximum count rate measured with the energy window given in parentheses

** DUFC mode: off

*** High count rate mode: on
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