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Modulation Transfer Function of Films, Intensifying Screens and Scanning Spot Size of
Microphotometer in Direct Fourfold Macroradiography
Studies on Enlargement Radiography, 39th Report

By

Yoshio Ayakawa
Department of Radiology, Nagoya University School of Medicine, Nagoya
(Director: Prof. Shinji Takahashi)

(1) Intensifying screen film system of direct four times macroradiography was investigated by esti-
mation of its MTF, by comparing with that of normal radiography.

Experimentally, direct four times macroradiography and normal radiography taken by means of X-
ray tube having a very fine focal spot (50 z in size), were conducted with the exposing factors of 125 KVp,
0.2-1.9 mA, 0.05-1.5 sec. and 100 cm of FFD, using two kinds of medical X-ray film of Fuji KX or Kodak
royal blue brand with no intensifying screen or that made with three kinds of intensifying screen of Kyokke
FS, MS or HS respectively. As a test object, the lead line test pattern in thickness of 50 x of Optiker Funk
(Nr. 6059 or 5769, 1.0-10.1 LP/mm) was used. The films were exposed so as to be from 0.8 to 1.5 in ground
density. The film was scanned to the direction perpendicularly to the images of lines by the microphoto-
meter of Narumi type 250 having a scanning spot of 50 u in size.

Results; MTTFs indicated no significant difference between two medical X-ray films. When X-ray
film was used with intensilying screen, MTFs revealed that the image quality became pocr, as the size of the:
grain of intensifying screens increased, in both cases of normal radiography and direct four times macro-
radiography. MTF of direct four times macroradiography with intensifying screen film system, however,
was not much poorer than that of its non-screen film system, while MTF of normal radiography with inten-
sifying screen film system was greatly poorer than that of its non-screen film system.

(2) MTF measured by the scanning spot of microphotometer in various size was investigated ex-
perimentally and theoretically.

MTTFs were calculated by means of the size of the scanning spot from 20 g, 50 « to 100 . experimental-

ly. Fuji KX medical film was used either with no intensifying screen or with the intensifying screen of
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Kyokko MS. And MTFs calculated theoretically by means of the size of the light spot from 10 sz, 20 p,
50 p to 100 4 were also considered. It was found that these experimental results coincided with those by
theoretical calculation of MTEF.

Results; MTFs indicated that the image quality became poor as the scanning spot of microphotometer
increased its size, especially in the higher spatical frequency region, in both normal and macroradiography.
The poor image quality due to the large scanning spot influenced more in normal radiography than in
direct four times macroradiography. It was concluded that influence of the scanning spot size of micro-

photometer on MTF was decreased as the increase of magnification ratio, and as the radiogram was taken

with the intensifying screens.
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(a) BEHEAGIWBE

7 4 A% Fuji medical KX ¢tKodak royal
blue @ 2 % BU°, &7 2 v LRERE % 100
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BED OB E 7 4 v AEERRI25em R OV T5enC b
%), B R EAS B IOTEEE 4 5 KR % %
Lic. 2@ 7 4 A DJEE i % microphotometer
¢ scanning spot size % 50u L CE\ & & D

Fig. 1 Modulation transfer function (MTF) of
a normal radiogram and that of a direct four
times macroradiogram taken by a wvery fine
focal spot X-ray tube (G604 in size) using
Fuji KX medical X-ray film (solid line) or
Kodak royal blue brand film (broken line).
Intensifying screens were not used. MTFs show
no significant difference between two types
of the medical X-ray film. MTF of a direct
four times macreradiography becornes poorer
in the higher spatical frequency region than
that of a normal radiography.
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(b) HREHE R GCI-EE

7 4 A% Fuji medical KX @wigEsh T, Bk
HULEXEF 5, MS RUHS ¥ filv, #HERER
OVELEE 4 S AR R T, VAR AR TRk
Wt (82 X). microphotometer ¢ scanning
spot size 1% (a) ERIEEIC L7z, 4R
#EF S {HEACIik 125KVp, 0.6mA, 0.08sec. TH
H, MS{EHTIE 125KVp, 0.4~0.8mA, 0.065
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Fig. 2 MTF of a normal radiogram and that
of a direct four times macroradiogram when
Fuji KX medical X-ray films were used with
combination of three kinds of intensifying sc-
reen. The image quality of X-ray film with
the intensifying screen of Kyokko FS, MS or
HS becomes poorer in MTF in this order. As
the relative size of the grain is reduced in the
macroradiography, the MTF of the direct four
times macroradiography becomes better than
that of the normal radiography.
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sec. ‘Thh, HS{HEMTIL 125KVp, 0.2~ 0.6
mA, 0.05sec. THDH, MDEDO7 1 L ADHE
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7 4 A Fuji medical KX #f\i-d 0T,
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microphotometer ¢» scanning spot size %20u,
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B Rt (3 RREUE4H).
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@ scanning spot size |Z X 5 VA v AR E
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photometer @ scanning spot size (slitrfl) % 2 P
ETHE&,
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Fig. 3 MTF of the radiogram of Fuji KX med-
ical X-ray film with no intensifying screen
scanned with the microphotometer having the
scanning spot of 20x, 50u or 1004 in size. The
larger the scanning spot size, the worse the
MTF. As the scanning spot reduces its relat-
ive size in the macroradiography, the MTF of
the direct four times macroradiography shows
muchless significant difference among measur-
ement by three scanning spot sizes than that
of the normal radiography.
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Fig. 4 MTF of the radiogram of Fuji KX me-
dical X-ray film combined with the intensify-
ing screen of Kyokko MS scanned with the
microphotometer having the scanning spot of
204, 50p or 1004 in size. The larger the scan-
iing spot size, the worse the MTF, but when
intensifying screen-film systems are used, MT-
Fs indicate less significant difference among
measurement by three scanning spot sizes than
those when non-screen film systems are used, in
both normal and macroradiography.
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Fig. 5 Theoretical consideration of MTF, wh-
en scanned by the light spot of 10x, 20, 50p
or 100x in size of microphotometer. The larger
the scanning spot size, the worse the MTF.
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Fig. 6 Theoretical consideration of MTF, when
scanned by the light spot of 50x in size of
microphotometer. The lower the magnification
ratio of radiography, the worse the MTF.
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(1) &5 1 Bi% non-screen film D& D 12
F2BETH D . FEHT Fuji medical KX,
#tix Kodak royal blue g%, fiiEMICiE:4
EILR TR OER I, B LEE 4 f5HhK
W B ICHEE IR O v A v AL EEE 4 {205
KO T R L 0 X, ChidcR s o
BRIER D1 RO IR+ 7 DR T-Hyn
P, VARVAZELLTE2bTHS. B
6 Fli/REhTwB< , Bk Tl scanning
spot. size 50 D S EMEEE 4 (FIAKIREL v %<
moTwaht, ZhEll BT Xiesd (F
7ED.
Fig. 7 MTFs obtained by theoretical conside-
ration of Fig.1 & 2 with excluding the fac-

tor of the scanning spot size of microphotom-
eter from Fig. 5.
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(2) 3 HRUE 4 KL ERICRD I BE
ROEHE 4 SIREE 0RO BV i &
HERERRIZM S % Ji\ o) 4 0 microphotometer @
scanning spot size OZF{LIC X B LA H v AR
ThsH. LYERERFER THIED HE, BE
WD 4 S X D, BRI V- Te
AR G844 X b, scanning spot size DR
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# 6 MOERMEHTH b, 55 HRUE 6 i
HimRIA 52 20 THS.
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HEcix, ki X b kERAYICscanning spot size
DPNEWZ e b, scanning spot size 20u L
50p DEIOFFEOEL/PEL LTS, 62T,
LOLP/mm iz b &% BT hiE50po scan-
ning spot size THFEIL5 FLLTFTHBMmbTh
TRSTHH 5 . NEHFRY < R T
HUE, BEINIRA T~ 8LPmm CThHDHhiE,
Lol EEIC LT, 55 KW 6 Ky
FCEEIET % &, 50p scanning spot size T
BEITVE S ZBETH B, ThEUTTH
5,
i
B 4 EIHRBED 7 1 v o, BRI 0VE R
B A 3 v A BSDR e B8543 @ microphoto- |
meter ¢O scanning spot size OEEHCEIT, v
ARVARE»ORE L. 7 4 A A ERET
BhdkENR S, MR OPEIEE 4 fHEX
TN E L, WA TIIRE. scanning
spot size D Iy A v AR~ DEENTERINC
FEERAC b ARGk e
FEZ o BE 200 0 RESF RS 2RI
& (S. 40. 11), #3078 B 42 B ficbd o & b 05
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