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Preliminary Clinical Applications of
Asymmetric Screen-film Systems
in Chest Radiography
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Hiromasa Bussaka’, Seiji Tomiguchi®,

Takao Takada®, Masanori Matsurmoto®,

Mutsumasa Takahashi” and Akira Yoshida®

The physical imaging properties of asymmetric
systems and a conventional system were evaluat-
ed by measuring characteristic curves, resolution
properties and noise Wiener spectra. The poten-
tial clinical application of asymmetric screen-film
systems was studied by evaluating the visibility of
the anatomical structures and various types of
abnormalities in comparison with those of a con-
ventional screen-film system.

The asymmetric systems showed a wider
dynamic range than the conventional system. The
resolution properties of asymmetric systems
depend on the combination of front and back
screens used. Chest radiographs obtained with
asymmelric systems improved the visibility of the
mediastinal area. The visibility of the lung field in
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the asymmetric systems was slightly inferior to
that with the conventional system when the same
tube potential was used. However, the image
quality and visibility of various abnormalities
showed greater improvement with the asym-
metric systems when a lower tube potential was
applied. We conclude that the selection of radio-
graphic techniques and combination of screens
are important for the clinical use of asymmetric
systems.
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Fig. 1 Schematic diagram of an asymmetric screen-film system

72

HAERSE o4 25



HH HE thos 173

SN AT 2 GBE S AT 2 1FEHH, JEHHER
AT L 2TEH) 12 X AEHEF KN Y, M
5, RO, SUESEERT F offdiEE 2T 5
LTS LEEEFE L T2 E 2%, e
MEPRERIC o0V CTREES 5 & O i L 72, GPfifie
i, BT s LETInLDFHREED, 1+
IHEHIN T3, 2 WS Tw3, 3:hF
NI NTwiwn, 4 2dmBEENThiwn,
D4R E L, FHiiicHE T ATz 0F A0
ALTY b7z, ZBEENRR, B2k A
D HEHHREHE I AR 72,

AT IY—2

AT TN = 1B 58H S AT L& DERKFF
ks R, FEMEIRS 27 L4 TlE, HEREOERESE
il L 72275, TEF ORI v < & A R
FHELZ, ZOROIEHEIRS 2T AICHW B
ML, o T3 —T, EMHHKS AT
LDIHEAHA AT 4 T LDHEEHEL, &
Bz 7 7> P Ao icERZEE 5mm
DTN =72 EHEL, WMEWREZ 1.7 128
ZREEDOMBFETNI =T ADBER: (EILa
YEFFZAL) A, BELRATAEITITREICE
BEREFEBRNICKD 2, BRELTHEBEHKS R
T LI 100 kV O 2 vz, 72, B
AT ALICHHALEZ TMS 74 v2aha> b5 A}
ETED L) BEEOTRED D - T2iz, 7
4 IVAICIIRR 2> P T A T A&V SR-G 7 4 v
LEHV, BREEATT)—1 L REBE120kV
THb, 20D AT LATHER2TULI5EDMN
IR 217 - 72, WEDONRE L T, R
PERGZE 2 1, Wl 6 4, 1) o cEilER 3 B, Ak
136, Sl 1BnG 15H%MHRIz L2, HE
DIFFEEROLI, NEFES 9 ) (EAMideE L o° Lo
B 56, hEEEr 261, THEF 2 H1). A A N PR
6BITHY, HERHIEIEEINTLWw, KE3Z
FIRAGIRE % B TR E WL DY ERTH
5, INLDXRERE 7HOBUERIE (&
BR24E—164F) THIEL, Mi¥s L R %
EGORIEKRL 2T AOEBEIZOWTRE L AT
L& L, B oA T T —1 EH
BRic, 2D AT ADOXBERZREKICR

FHE6E2 H 25 H

B, TEHE O HARIC DV CEMIl T 5 L 4K
Lic, MEDEEDE %2 CRET 2 B
T, BGEENER 5 BPEEHM & | 2. FHlk AT,
BERAT AL RTEEY, 1 FL{EAT
W5, 2: BT, 3:E%F 4045,
5:FL(FH->Tnd, DHEREFMETHZ. *
ezl 15 BIDRZEIC & £ 5 IEF ke
¥, WMEEEB X WAIKIUER Y & ofEitEgIc D»
T Y EEC & % 5 B PSRl % 17 - 72,

5 R

1 YEEsE

Fig. 2iciB# 2 274 (TMS 74 0va) E3E
R AT L (44 F AT 4 70) OFER
BAERT. MR 2T o ofEiEI, BT
#l, BEILAB L —F LoREElEZRL
2. FREWTFFa— FEREo728, 2HIED
BREREZHANTRLALLDERFLTOUESD
bz, B 58547 L 9 ICIEHRRY AT Al
BT 3 BA0ERI, EERECidEE LM
WRGKIC & > THERS N, 3> 72 FHEw,
I BN 2 212 L oAty BRI
LPWEFERELEY, 20 P72 FAEL
0, F—ZnrofEbiaiE, nes 2L
LDIZ ., ZITRRLTWEWY, F—F
DRI B — 7 4 LA (BB X 1%
) 1ENAR A AL, BURHEES & SO oI
F & IRAK THE L 2R0HE B L OB ILA o Fiit
B (79 24— s—HiEna) 2mMELEDL DI
HT—FLTBY, Zuat—r—EhI LA
LERTELI L bh o,

Fig. 3ICIEMM A F L IR L 72 3H3H D
HEEEAIC L 2RO EZRT. 2 Off
FECIZATHE 2 6] — Ry RAE & HVTw B 726, il
FLAOFFERIZZL L v, L2 LRICRE N
AL 90, BEMBEROKEDBWIZ L - T
AN L 2 ERBENHFG K RL -T2, b—
Z NOFFEIERIE, BT S L BT O d o
hmETREShzizo, BBREMBKEEHT 2
&, Ear F IR G OFEEIRELED,
BELT74N0nbar T2 FHMEL 2,

73



174 Ntk X MR I 317 2 FEMBRMREE—7 4 L4 RO BHEIGH

>
= 3L
wn
=
L
(o]
% 20 Conventional
o \j
< |
10
0 /
o 1
=
o ﬂﬁ

Mﬁgw Asymmetrlc

0 .
0 1 2 3

LOG. RELATIVE EXPOSURE

Fig. 2 Characteristic curves of conventional (Lanex
Medium screens, TMS film) and asymmetric (HC Front
/Lanex medium screens, Insight film) systems
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Table 1 Comparison of image quality evaluation with conventional and asymmetric system for chest radiographs

Evaluation of image quality (%)

Lung field Mediastinum

Screens

1 2 3 4 1 2 3 4
Conventional system 52.1 47.9 0 0 31.3 47.9 20.8 0
(Lanex Medium)
Asymmetric system
HC front/Lanex Regular 42.5 45.0 12.5 0 52.5 42.5 5.0 0
HC front/Lanex Medium 50.0 37.5 12.5 0 54.2 39.6 6.2 0

Score: 1 image definitely contains sufficient information
image contains no information

3 image contains insufficient information 4

ITEFEETH BH5, TMS 7 4 WAICHET S &
F IR NEERT
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% Fig. 9icRd, Bz 72 FBL0
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©

Fig. 7 Comparison of conventional ((4): Lanex Medi-
um) and asymmetric ((B): HC front/Lanex Medium,
(©): HC front/Lanex Regular) chest radiographs ex-
posed at 120 kV. Visibility of anatomical structures in
the mediastinum with asymmetric systems ((B), (C) is
slightly superior compared with conventional system (A).
Radiographic contrast of lung areas with asymmetric
systems slightly lower than that of conventional system,
however.
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Fig. 9 Comparison of conventional ((A): Lanex Me-
dium) and asymmetric ((B): HC front/Lanex Medium)
chest radiographs exposed at 120kV and 100kV,
respectively. Radiographic contrasts of lung areas with
both of asymmetric and conventional systems are com-
parable. Visibility of abnormal finding of the hilum
obtained with asymmetric system (B) shows slightly
better than that of conventional system (A).
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Table 2 Diagnostic quality of asymmetric system
compared to conventional system for evaluation of
chest radiographs

Asymmetric system Evaluation of image quality (%)

(HC front

Lanex Medium) 1 ) 3 4 5
Lung field 0 55.6 44.4 0 0
Mediastinum 0 77.8 22.2 0 0
Overall 16.7 52.8 30.5 0 0

Score : Diagnostic quality of the asymmetric images
1. superior

slightly superior

equal

slightly inferior

inferior

L ol s

Table 3 Visibility of diseases of asymmetric system
compared to conventional system for evaluation of
chest radiographs

Evaluation of image quality (%)
1 2 3 4 5

Asymmetric system
(HC front
Lanex Medium)

11.1 50.0 36.1 2.8 0

Score: Visibility of diseases of the asymmetric images
superior

slightly superior

equal

slightly inferior

inferior

U O

HEINBY, MBFPOBSIEBLIUOERa> F 72
FAOMET L, BRI EEVFF-EiA S 5 b - 72,

AWFIETIE, HEMEEROMAEIC k- T 3
DIEMERRS AT L& A I2H%, BRI AT
% P10 B AR O #H AR 1 BRH ARE® (80 kV,
20mm TV =T A) IZEWTEZAFN Lanex
Medium ; 1.5, Lanex Regular; 2.1, HC
Back ;3.5 T& %, MM AT 2IcBT 3
Bunch' o #i& T, 1;3.50EERL2HWT
BY, BMEZNL AT L%V L EDOREKEE
$ Swensen Sk > THEENTW B, 20
MR, MRS AT L EHW L EDREDORH
REILEE S AT AT H~REN TV 2 LRI T
W, L LIERMED S b E o B EiC
DIATLEZDEFHRICHEAT S X, HERRBH

78

OO LI TE 507, TR otk
gL I 2 P BRLNT W, LdoT
AGNIETIE, BIHED & HR 1 O RERE He s iy /s & va
BB E AL b, COESLAT ) —1
DRI RSN 5 & 9, HiE oSl i —#
MLz, LidioT, ATV —2 Tl
2Ll ELEE T, #5kar 72k
YT a2 LA, MEBKOMAS L LE
WA EEDBRIC oW T L IEREERR % ila 7257,
00kVIZBITEL A, F AT 4 7LD EH2
YFZAME, BEIATA (SRG7 4 01)
NDERI>FTAFEEIEETH S, ZORHE,
WS DWE 27 ) Z L, WEI AT A2
~NHEFRER DR Z BEET 5 Z EOTREE Ao 72
P%, EEMRE (120 kV) 12 4% 1 1 sk o 5§
A B 1z, #MERO 3> F T A LKL
b, Lizh- CTIEMIBY 2T LADEKIGH T
I3, BB X OHENEROMLEGHYE &, i
ST 5 ME OB BRI 4 ), JetBiiciz
ZALL DRI & B Bl o VR HESRE & AR oD 2
YIFZAMNEEORBEERTZ IS,
SRR E L7215 408 EICIT, HEREIBIZIHR
ErFGFETEFIZEZ N Twinis, 4%k
IR 2 T ADER LW 2 50l 2 121%, W
LA IRE R S UMK S EOE RN 2 57l & 5
HHUENH B,
AWFFECHER L 22fH > 27 4 (Lanex Me-
dium) & A >HA F AT 4 7 LOEIE BRH
BMETL1:0.67 TH 22, HHETHWEX @k
WICHW LN T A BRI, ik DK
WRIEDLNT VD, LEzdioTA A F 27
A 7 LD REEE L, FEMERBHG IR S T
W AR & [P L NLTh B,

=

FrL < FZE S N IEMRRS 2 T A0 YEEE B
S UBEEISHOFREIC DW TR L, 2o
AF A%, WMEGEE X OMUE OIE 2SRRI & -
THIEFDBE 75 Z &% (., T ERD
EFIZALRWETEIEHRETH S, KL
DEIEICOWTL, FHUILWALRELEL

HAERSIE HoddE 25



i

MR EIC D E AT % A4 b LHEHH B,

M AR B WT, S E vz w i g kEg
SRR, RABGEL, TFEHEBE, al#—, EARHE

fili gx AEA MR IR I £ > & —,

WHMRIGNL, KIcEEZ I,

BEXHOERICBILEZHL LFET,

1)

2)

4)

5)

X |
Maguire GH, Beique RA, Rotenberg AD: Selec-
tive filtration; The practical approach to high-
kilovoltage radiography. Radiology 85 ; 342-351.
1965
Niklason LT, Sorenson JA: Tailored copper
filter for use in chest radiography, Med Phys §;
132, 1982
Vybony C, MacMahon H : Foil filters for equal-
izes chest radiography. Radiology 151, 524, 1984
HOHIFER, HoRinsk, S5RANSR, fb o DOt ik
JEE A A D BH 56 & PR B — T W oo st
DFEf—, BB 49, 293-299, 1989
Metter RV : Describing the signal- transfer char-
acteristics of asymmetrical radiographic screen-
film systems. Med. Phys. 19,53-58, 1992

Win fbo#

6)

7)

8)

10)

11

12)

179

FHGLE, #HRFEE R 25 490 MTF, H
HHAESRE, 48, 640-642, 1992

Rao GUV, Fatouros PP: Evaluation of a new
x-ray film with reduced crossover. Med Phys, 6,
226-228, 1979

Doi K, Loo LN, Anderson YM Jr et al : Effect of
crossover on radiographic image quality of scr-
een-film systems. Radiology, 139, 707-714, 1981
Higashida Y, Frank PH, Doi K : High speed, sin-
gle-screen/single-emulsion film systems: Basic
imaging properties and preliminary clinical appli-
cations. Radiology, 149, 571-577, 1983

HHEFEE, BH 5, WHE#EE i Bg—7
AN LFROEEOWGE, 2. HMEES & OHE &
B, BEHSESE, 44, 435-448, 1988
Bunch C: Objective performance characteristics
of a novel screen-film system. Radiology, 177 (1),
132, 1990

Swensen SJ, Gray JE, Brown LR et al: A new
asymmetric screen-film combination for conven-
tional chest radiography : evaluation in 50 pati-
ents. AJR, 160, 483-486, 1993

FRC642 H 25 H

9



