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The Fundamental Studies On Linear Scanning
by
Masanao KAWANA

Department of Radiology, Chiba University School of Medicine
(Director ; Professor Hirotake KAKEHI, M. D.)

The linear scanning is one of the RI scannings which determines the longitudinal distri-
bution of radioisotopes depositing in the whole body in several minutes.

The linear scanning, designed by the stuff members of the Department of Radiology,
Chiba University, was manufactured by the Toshiba Electric Company Ltd in 1960. Fund-
amental experiments have been performed by using many kinds of RI phantoms. The results
are surmarized as follows:

1) Among the methods of countings, a integral method, a discrimination method and 2
differential method, a differential counting method is one of the best procedures to get the
good resolution in scanning. Using the integral method, small sources may not be distingui-
shed from others because of the surrouding large sources.

2) The parallel collimator is more excellent than taperd one in resolution. Therefore, it is
adequate for diagnosis to use the parallel collimator, but the tapered collimator is useful for
detecting a small quantities of radioisotopes,

3) The detector of the Nal crystal sized 3"¢x 2" is more excellent in sensitivity than those
of 2""¢x 2" or 1"¢x1'". Among three kinds of Nal crystal, the differences in resolution
were not significant. The crystal of 1'x4'"x1" in size is almost the same performance
with that 2'"¢x 2" in regard to sensitivity as well as resolution.

4) The distribution of sensitivity was examined in the body phantom by using single detector
and collimator. The higher count rate was shown on the central line of the collimator than
on the side. The great differences of count rates was shown in the vertical direction according
to the distance from the crystal.

By using two detectors, opposing each other and arranged respectively above and under
the bed at a certain distance, the difference of sensitivity in the vertical direction is highly
minimized.

By using two detectors arranged in parallel above the bed at a certain distance, changes
of the distribution of sensitivity in the horizontal direction could not be seen within a certain
range. Therefore, by using several detectors arranged adequately, the even responces of
sensitivity could be obtained within a certain area in a vertical plane.
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Table 1
Comparison between Paralleled collimator
and Tapered collimator
Crystal 36" x2"
Mock Iodine 12.5p¢c 364+30KeV T.C 2sec

’ D—21c-m ‘ D=3lcm D=4lcm

h(cps)| cm) h W | h W
o lem 210 1.2 92 1.7 65 2.0
£_.27| 40 22 184 32 120 43
9 37 5900 3.1 270 5.0 180 6.2
T E 4r 7200 3.9 390 5.5 230 7.9
E% 5# | 820 4.6/ 430 6.7 265 8.9
Qi 67 890 5.4 490 7.8 300 10.2

T 920 6.3 510 86 330 1.1

80° | 1,000, 4.8 490 7.0 295 9.4
75° 9200 3.8 430 6.0 260 8.0
70° 660 3.5 320 5.6 175 8.0
65° 350 3.4 160‘ 5.7 94 8.0

tapered type
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WEbDMIZE TV EDRTH D, FEOTRE
DX oFEREZE 3N ARG SE A B Ik
RI #iFito 4\ 41zt Parallel o=y 2
—R—=NEWE Tz 5, BEDHFTIE Tapered
fp Parallel #r v <hTuwb, #ie RI 2
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Table 2
Comparison between Paralleled collimator
and Tapered collmator
Crystal 2''¢» 2"
Mock lodine 12, 54uc 364+ 30KeV T.C 2sec

°§ D=12em D=22cm
E‘ h(cps)}w(cm) h i w h w
2 . AT
CER 67.0I' 14 220 27 9.0 47
gi.?z 2# | 8.0 2.3 30.00 4.5 15.3] 6.3
5 37 103.0‘ 3.0 36.0 5.6 27.3 8.2
. , _
=1 |
?;l (25" 126.0 1.4/ 3.0 4.0 10.6 7.7
u| 1.0#
= |
g [5 071 142.0 1.75 32.0 5.1 12.5 8.75
& L.0# |
0 S S | S — - .

Treerep PkNELED
Coutimator CoLLiaron. s
N2em
22 em
=
-—;:.aﬁ.-3i.:m
W m

I {2 EOBBOBEEENE L\ 5 X 5 e Bhs
I IRREENER L 7 50 Tapered Btk L%
Z bbb,
Table 3
Sensitivity and Resolution of various crystals
Mock Iodine 12,5p¢c  364+30KeV
T.C 10sec Slitwidth 20mm

| -

' | D=2lcm D=3lcm
N al erystal |———F—— S
h (cps) W (( m) h (cps) W (cm)

”95>< i1 a 495 20' 6.25
2'gx 2" 144 4.5 72 6.75
3gx2" 420 4.4 184 6.4

1"x 4" x1" 169 4.5 83 6.75

BIUE FEROKRE X LREMGOBIRK

Nal @i AE L ITRER LI dnED
Lk I8 B DNHEORGHHEINLE 5 THAH 50
LN HHITOWTEREF O, A fo & &
1"¢x 1", 27¢x2" OFAFREOFEHOM 1/ x 4"
X1 LS HEAHEROEBTH D, EREINIE 3
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Table 4
Sensitivity of Lateral source
in Air
18] Capsel

N = T X
Crystal —-c:rystalmdth !Method  (em)

| (cm)| (mm)| 0 | 5 101520
1% | 9Integ | 100 100918574
| » | »|Diff 100 9891/89/69
” Q liiiInteg 100 100/9186/71,

" | #Diff | 100 93918675
L 25Integ | 100 96928569
o »Diff | 100 100978780
| 27gx2" 9Integ | 100 100:96!81;63!
L #[Diff | 100 99927964
" 15 Integ 100 97917962

v | #Diff | 100/ 1001968569
v 25Integ | 100 98191;;31§Ei4;_

v | # Diff | 100 100938670
2upper | | |
2"¢x2" 79 s 100 89847566
# # 16 # 100, 95888072

" v 25 4100 95908073

v 24 15 100 92887974
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Table 5
Sensitivity of Lateral source
in Column phantom
Mock Iodine

c[:)riys?;?;lfe Slit .Me- i Dismnc%itf:r? IIrilne

Crystal —crys:talwuith thod| ) (ij

{cm)|(mm) 07274761810

1"éx1" 15| Integ |100 %8 9 % 91 o1

p #| Diff |100104 106106 106 112

" 25| Tnteg | 10100 o1 o1 82 3

P | Diff  [100 ;E} % QEJ Qﬁi 100

2" x 2" 15 Integ (1000 98 % 90 89 8

P #| Digf |100 100 98 91 96 69

p 25 Integ [100 @ %5 08 00

P | Diff |100 9 95 % 93 %

At 1718 o |1 08

” ” 25~ {100 101108106 113 120

" 24 15 »lmmmﬂnﬁm
Fig. 13

B ik ERR 30cm AL 20cm ORFFFRD 7 7
V= ATHD., D77V EF—rxH 2EX
2" #hdh, 1 Capsel B, FHIJEE 364430
KeV, 29> b1 15mm T DO A+ = v
7o,
i 1A PRIEDEE S 5,10, 15cm
#hdh Bz 2R
FE e AL IEERE  Tem
BFEOEEE  10cm
ALl AR HEEHE  17em
RO E  5,10,15cm
fi& i nalo BEEE  24cm
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¥ O E 10em OFFRI L BRI BT RE2AD
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Fadha EORLEE L 7 HIE e & 07 L R CRREE
T B R b, ORI OERFHTIILT
cm B4 & EMTH LSS, Tom Tk
DOREREEHE < 24em TR OREEEA R, 17em
WL 7SR ORROE X Scm, 15cm DFRAF ¥
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Table 6
Sensitivity of Lateral source

in Bodyphantom
Mock lodine 62, 98uc
364+ 30KeV
Slit width 15mm

" |Distance |Depth | Distance from center |
2”¢x2:”crystal-~l of line (em) |
crystal crystel| source -

(em)| (cm) 0 2 4|6‘8‘10‘12!

1 | 5|100100 % 94 93 90
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