u

) <

The University of Osaka
Institutional Knowledge Archive

Fuji computed radiographyiC & % Se{LlfGEI DR Y
Title DIRET-FLE DI E AT I, BWELTBREE
FEEXRRRET 1LY DHE-

Author(s) | Z, I%; ER, 8%, 5%, /5L b

Lk,
Ae
==
==}

Citation | BAEZRIHIRFERHMSS. 1996, 56(4), p. 160-166

Version Type|VoR

URL https://hdl.handle. net/11094/15498

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



Fuji computed radiography(Z & 5 Se LU i Ok i BEDO M EF
—SELURSEIOEA & K& &, Bk K OHEEET & XHME 7 4 L 2 D8 —

% e > BAR iy
/ANET A BEARH 5"

TH OEE R
1) BMARFESRRGREEHE

e HEAY LE I
ik #F AULLHE—BRY
A Z=52 AR RE

2) [ B S5 Bt v SR B A

3) HBENATAREE B A T R R B R

Detectability of Simulated Nodules on Chest

Phantom by Fuji Computed Radiography :

Comparison of Different Nodule Sizes, Con-
figurations and Tube Voltages

Feng Li"?, Shusuke Sone", Kunihiro Kiyono"),
Fumikazu Sakai', Kazuhiro Oguchi”),
Osamu Karakida", Atsuko Ito", Yuichiro Maruyama',
Hiroshi Hirano”, Tadashi Miyasaka?,
Fumio Maruyama® and Shigetaka Iimori?

The detectability of simulated nodules placed on a chest
phantom and shown on FCR images has been studied. Dif-
ferent tube voltages (130 kVp, 100 kVp), presence or absence
of compensation filter, various sites and different sizes (5 mm/
10 mm)and configurations (spherical or broad based)of the
nodule were examined. 112 FCR chest phantom images were
evaluated by ten radiology specialists utilizing ROC analy-
sis. The detection rate for nodules was influenced in gen-
eral by the site. The detection rate was as follows in decreasing
order : intercostal, overlaid with one rib, two ribs, diaphragm
and heart. Detection of nodules of 10 mm in height was mainly
influenced by the density of the lung where the nodule was
located, whereas that of nodules of 5 mm in height was more
dependent on the site of the nodule, probably greatly influ-
enced by the amount of structure mottle. Spherical nodules
of 5 mm in height were more frequently recognized than the
broad-based ones. High kVp (130 kVp)resulted in a higher
detection rate for both sizes of nodules than low kVp (100
kVp). Detection of spherical nodules overlying the heart or
diaphragm was improved with the use of a compensation filter.

Research Code No. : 506

Key words : Chest radiograph, Computed radiograph,
Pulmonary nodule
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Fuji computed radiography (FCR) (2f& 4 OF| 5% F ¥ %
D5, IS, ARERIREEMI T A HERAEIC X ) R
WOVEEE DL THMRIEKREL, ELERLTELY-
Vobivbhid, WEXEHEO#EIE LS LT, wiEid
FiEF OFREERPEFTE DM R L IR EBIED 5\ IIXH T 1 v
5 OBRERE L TRE LAY 9. 4, #EoKE SR
WAEEZT, TOFERMCFCROWSLERE, Xiwmi 7
1V & DR EAFEE ORI E ) BT 502G
L72:OTHET 5.

XMREFE

AEbivbhit, BFEEBEEL L CEELERBED 2
¥, MR LRSI DB ORE % D L&D A 12 DX
7 1 v & OMERR & AEREO 2 EEOM A8 TFCR
DHFEEATo 7. WERICIIEE 7 7 > FAZHY, Th
CRELUSET AN L T E ORI ERY B, S OKE
SE2MEE L, TOREKELILFICE LSS THEL
7. BEDAEESEROER 7 7 b A RICE OBFTE, &EETASHE
BFOMMBICHFE SN DAL, FICER S0, MM
HEPRRE, CMREICE R AEAL R EIZE L& €/, FCRIZX
MR EE D FFATMEGHRE & BRBSHRIEM AT, R
HOMBEERE L.

(1) #HmERH

WEEEL ; HERE (100kVp) & BE (130kVp) D 2 FET
H5b,

X#%4#H1E 7 4 V% (Cronex Chest Filter, 7 278 > #t8l) ;
BERT 7 ) VOFAR Ao T, BE DL L R (E 1 bk
ETATRENRICE R L8060, WM E 2 4 M I a4
L a B LIZbDTH Y, TNEXHEOREHSORITE
(BEH) 2B T 5.

D ED#ARIZEY, 1)100kVp, 2)130kVp, 3)130kVp
+HE 74 NFD3EY O ITo 7.

R L 7-X R 28 (IHD-150G-12 (B 8UERTE), &
FEFAEFRITEMI220V A, X X Circlex (BB AW 4 X
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0.6/1.2mm), FHHNX# 7 1 )V % 1ZCu 0.1mm + Al 0.5mm™T
HbH. HEFKIT00mAL L, X710V H—BERERIT
Konica SRES-G, XG-ST®H 5. WER7 7 > b A DXEHEIC
BT, MHORERED1.6~1.8127% 5 X ) HEIE % 3%
EL7. BEMBRECIREES) vy FEHY, 20T
HEHEEEE100kVpTIZ10 1 1, 130kVpTidl4:1 &L
XfgEL A A= 77— b (IP) MEEEE#200cm & L7z,
f#if] L72FCR 3 A 7 4 1ZFuji FCR7000T# 4. FCRMD/
— Fa¥—iCHW/85 XA —% 13, FCROLABERE LT
LR CHWTWA12B 1.6-0.154R 0.6 L7, T4b
HLRT T AZMEF DT BIMZ 5N T WA,

(2) SEUASED

S OMENIE(L Y = -V TH D, B S (EA)10mm
DRAEE L SmmO/NERT L L7z, L TFig.l LD Y = -
STRT L L, 3TEHOW, Thbb, F1IIEHE, £
21%, EGHERED LG L
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fig R0 H0ERS, MEFRAR I 2 D HHEFIC 4 APTE L7z, FEF O
BIERIZ B N7 B E N4k 8 TH D, ZDIH b,
No.8IZiFMlV I E A ELR - THREINE, W& ICE:
HFEHEIIN0.2E 9 TH Y, ZOEAOMIME DK S 13 mm
THY, BH310mmOFEEH~OFEII VDS, Smmd b D
DKEFHBZ NSNS, BB 1 RICEL 5 1ENo.1
L6, 7, 11THAE. 20O BENo. ZIEL MG E L &
oTwad., ZOHONo.6IZERZNEICIE, WEkEoR
JRIEEIC X BBEN DD, WE 2 RICHELR 5 IINo.3 &
5, 10, 12TH Y, ZOHDNo.SITARYEERE D ER512
ELD, No OB CbER - Tnb, HERFEICER S
D DIENo0.13416TH Y, ZOHONo. 16IT{KEE D& |
T FFAMIHEHRIATYWES, LEICER 2 DI
No.14&15TH Y, ZTOHFONo. 141E S &G ICHgHEICE 2 - T
wEEhTnwa,

Lo, TH5IBEIRICILT:

LO(2445D 15k, 128k), 63
X, 2050580 3512,
Thbb L3501 DAEEN L
3401 ERLL D, ThEDT
FCIRBFRICLT b0 (34

D 1ER, 1/38K) BERR L7z, 550
DOEmS LI, HEErEH7 7 b
LAERIZEWTXMRBET AL &
2, THICH L TEEIZASHT S
XRAHEE % EB T 5K HERE %
BT 2. LAoT, RO
DOTIEFDERITHS TS, 1723k
LUY3EREBEOXHE 7 1 VL1

Fig.1 Top : lllustration showing profile of the simulated pulmonary nodules

BRERTIRET S L, ZORTIX
WRIAEE O b 0 & Y REEHT

Bottom : FCR radiographs showing end-on images of the 3 kinds of the simulated nodules

. 2Ok RB%IL, Figl TE
IZRT &£ 912, FCRIZTH 2R
BT ADRENLDT, Wik
B HEDFCRIC & 2R LR
HTADIBIoLELT:. BHE
FEET DR EES T B A R T
5.

(3) WEHE

A AT 7 > b A (EEER
% W% 7 7 ~ F ADBU-SS-2)D
BT RSS2 A7 2 TXH#
e L7z, BEUURSED % & R &
LT, 16ERHMALZ ED
(Fig.2). FOWHRIZ, HHEFORBHRH
BRI 2 A ET, RRRWATMEIZE

B2 AR, BE 1 RICER
SHERIZ 4 AR, RIROE, T4
DL 2ERIZERDLENC 4 HEF, A

diameter

FH84E3H25H

Fig.2 Left : Sites of the 16 simulated nodules tracing of the radiograph of the chest phantom
showing location and numerical identification of the simulated nodules
Right : FCR radiograph of the chest phantom with the simulated spherical nodules of 10 mm



162 FCRIZ & % BELES Ei oft i e

Table 1 Detection rate for simulated nodule by 10 observers

Site Intercostal Under lung vessel Under a rib Under two ribs Diaphragm and heart
Tube voltage (kVp) 100 130 100 130 100 130 100 130 100 130 130+CF¥
A. 10 mm nodule
Spherical i
7
sensitivity 99 99 99 99 93 94 - 92 93 79 83 88
specificity 89 90 90 93 85 86 |7 78 79_| 87 90 86
& *
Broad based
sensitivity 95 98 95 9 94 97 L.g7 g5 79 79 80
specificity 88 86 a0 88 88 85 79 76 87 84 90
B. 5 mm nodule
Spherical . '
*7 7
sensitivity 84 6= 60 66 - 56 60 69 68 — 74 76 80
specificity ’7 79 85 y !7 88 88 _| 68 68 66 65 [ 79 79 78 —‘
* # & £ Ed Ed
Broad based "
[
sensitivity 61 65 — 44 48 - 53 61 61 60 — 68 72 74
specificity 80 79 93 93 33 81 68 74 &8 80 85

#: 130kVp with compensation filter * : statistically significant (p < 0.05)

IO DIERMIALD ) b, R ICERIC B E %
ECDIX8 ATk L7z, 5 BROKE (B S10mmDEKE 1/
3ERE 128K, BLUBEESmmDERE 135K 28 <5148
HEALS LS B DR o 73t TR TR
WLz, TRNEFLOREICBVWT, FLKE S LIEOES
EANERE7 7 2 PARICEE, TOHMEEEELESE
T8HEDY TN T 4 M a %ol BESmmOKETD
13FRIZDVTI3130kVp + il 7 1 V& OIRE (8 #) 134
BL7z. L72doT, BERBOY V74 Vo
V1280 | (RSt 3 T x #5505 M8 x 8) - 8l o o 7.
R, V6ERELF N FII2nw T, EBRICERHE
7A&DS56H > T, HEIO L\ MEDS6H T MAES N,
(4) HEER

TR I BUHRB IR 7 % (104 L E0#RERE 3 4, 5~
TN 3 4, 3FEL1 £)B L UBEREHEREN 3 4 (VW
NH104ELL EDOFRERE) DEHO0Z TH 7. X7 1 V4 k
TEFEEAFAE L ) 2 #B % Fig.212 X o THA 2812,
BRI BT 2 ROBHEOFEE LLT O 5 BBy ORE(S B
IZX o TS, BRRIEE - T, FHmic, sf@EEo
SELRSED % AR R 16 AT ICB W THRE L 7-Xii 7 1 v
LEREBIRLTEDRAFEH A, Lo LEROS
WEBRTIL, e 0¥ TIVXBIRITEET BREE O AL
B phol:, GEHFICIIFEZEONRL SIEGEL,
VXTANAT Y ETRXET A NVLADEHERHK T AL L

T, Bl BB R R E- 72, 1 MOXHEE O
V1 3RITR, BIZEEEMEZ40~50ecmAREL L7z, LA LIh
BTV TIEFEEOHIMT CHLITER TI I & L.
B D54

1) BEEFELERV

2) BEREFHFELLEVESS,

3) EBELELBTALW,

4) BHFEBHFETLDS Lhlw,

5) EEIEHFET 5.
(5) ERFAEROARAT

WEIOAME Z L 12, Thb b ORI MEERRE, iz
BHRLHEMNL, ME 1 ARICELR L, BE 2 RICERLE
fir, HERRRRERLRICE % B EBAL R LI T R R
BHL, EZRZEH LA COBAI, EBICEHHIEY
NIZEBALIZ DWW THEEEAT 4 £ 5 O¥I%E # true-positive, 1
& 2 D¥|%E % false-negative & L, 3 DHIEIZDWTIZEK
Ztrue-positive, FH% false-negative & L7z, FEEidSEAN
TWRVEMLIZOWTIE, HER 1 & 2 DHE % true-
negative, 3, 4 B L5 OF5E % false-positive & L7289, F
7z, Mg R b FRE Z & IZROC (Receiver Operating
Characteristic) Bi#F 2R L, BHART OERE (Az) ZE5HEL T
FEEIOMINZE & BT ¥ L7, HFEEMEIIStudent® t
ETITo7z2. p<0.05% R ICHETZNEEZD VL L
7z,

HARERSE H56% £35
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Table 2 Area under ROC curve (Az) for two configurations of the nodule : Results for 5 mm nodules by 10 observers
Area under ROC curve (Az)
Site Intercostal and Under rib and Diaphragm Diaphragm and heart
Under lung vessel Under two ribs and heart (+compensation filter)
Shape spherical broad based spherical broad based spherical broad based spherical broad based
Observers
1 .90 .92 92 .85 .95 .94 .96 .96
2 87 By 77 .79 .98 .96 .90 .93
3 .83 .87 .85 .87 91 .89 .90 .89
4 .98 .79 .70 .76 .98 .86 .96 .94
5 .96 .95 .92 .96 .93 94 .99 .96
6 .85 .92 T7 .83 985 .96 91 91
7 .89 Red | .83 86 .95 94 .96 .94
8 .88 AT .78 .70 .78 76 .86 .83
9 97 .87 81 75 95 94 97 99
10 .99 .87 .87 92 .96 .95 .96 .98
Average+SD  .924.05 .86+.07 .83+.07 83+.08 893+ 6 91+6 .94+.08 .93+.06
t 2.50 -0.12 1.72 0.58
p 0.04" 0.91 0.12 0.57

# significantly different between spherical and broad based (p<0.05)

& R

10BDREEEICLIZHEREL, BBEOMEL 20K
K, S EEEL EOHEE I L IZHPTRIEZE (sensitivity,
TP), #EFTRLIEZE (specificity, TN) & LCTE &£ @, Table 1
R L7z, AEEORERRIL, EEELBREOTPIZO
WTOARERIZR LA, HEOFBRICLA2EERL L, E
K128k BT 2 EIZIZIIRE Th-72DT, %FIIE
B LT,

10mmKDFEH AT 2 EBFRE/H DO TINILIRE,
SmmARDFHEH 2OV TROCHHT & 1TV, ERALT & 12 2 i
DFRIZOVWTHEET L DAZIE, BLOFOFHESE
Table 21Z7R L7z, L - #EFRIEERICOWTIIHHE 7 4 v 7 {
DR ERETT 5 HEITI30kVpDAIZDWTIRET L 72,
ZDMOFRRLIZDVTIL, 100kVp & 130k VpDEEEDE:
2L BREEIZEN DD THBEEZ T EOTRLT.
(1) RO EEE B IUTRIC L BRHEOH S

B S 10mmDBELEEET AT ATPIE, BRI b o & il s
WEZRDLDIZDWTIE, LdIZH95%LLETH o7,
FIAR, B2, O BERCELZ 8L LAWK
HEIZETL, BEICBITATPIZHNB0% TH -7, D
FEED B \VIIMME ICE 2 2 EHOBRERIE, BWE 24

FHi843 2508

Bl - HRBICE R AEEHOFR L ) BAEIE -
oo BB 1 ABELRE 2 KD DI - HRBIREER] 12 DR
HBIZAEBEEEH -7z,

15 ESmmOAEHIDOBGFILI0mmD b D L ) g5 72,
o & B | ARTER, B 1 AR E 2 KRB D it - HERERE
HEHTHRERICEEEZED.

Table 1121, SEQUSEIOFL 2 L S €724 0B
HIRLTWA, FRICE A HEETIE, & S5Smm O 120t
TAHTPIX, EOREHE L 138kOFNFNICH LT, 728 21
EEE130kVp DA IINE THI76% £ 65%, HfiME (c &2
B THI66% £ 48% Th o7z, FICER HE % B
T, IBRPEEL D REEPFEEr o4, BEE
100kVpIiZBWTH L& (ZIZF CEMEZR L7, S 10mm
DFEEZ2WTIE, BE 2 RICELR LA &0 - BERRERIC
B HEMTIRIC L DIREEDOE L D205, Smm Dk
EZ L RENEEI 2D o7, ROCHIFRIC & 2 AzIEDWRE T
\Z, BB OHEETICOWTIBERE ) ERIED b DDA
HIZE Do 7z (Table 2). #ALT & DIRIZONT,
DHIEREREZ WM T (F—V k- 7L —Y) L7zROCH
A Fig3lIR L7z,

QUIBFETEICLPBHEEOEB S LURME 7 < L 20%
ES
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Fig.3 ROC curves for various sites and two types of configuration of 5 mm sized nodules

A : nodules placed on the intercostal or over lung vessel

B : nodules placed over a rib, two ribs or diaphragm and heart region

* statistically significant (p < 0.05)

Table 1121%, #RFZEEE100kVp (HERE) & 130kVp (FIE)
IZBITATPOFERGRLTVA, BS10mmOFEETIE, 1/
IFROMH L, I OWTIIESE X ) BEDHARR
P o72h(p=0.08), ZOMOEAIZOWTIHREEEE
BTIEEAEEDN 2P o7z, BESmmOEEDH 5\ 3135k
TiE, MMEICER 28H L8 1 KICEL2 D EH OB
1%, 100kVpL D 130kVpDHEHMHEIZT ChT iz,

PRI & (i B AERALICDOWTIE, HE 7 1 Vo f#
FBIZE D, B3 10mmOERILEAURE A ORI L L7
2, SmmAFEIIC O W T EROF E LU I S i
2*-> 7> (Table 1, 2).

% &

RaERXRRRIC & BIRBEOMINRE A M LS ¥ 2 Z L ZEET
HY, WERDOHE L ORI TOIUREEFGR SR TE
7z, FOHT, 19704 IZKundel & Revesz 512 & 1) 1208 X
N 7zconspicuity D#t&lE, COFOMBEEE 2 %) 2 THIZ
BETHAHIM, o1k b E, KMERmEOBEEEIZmRE
Dconspicuity |2 L, HEIZHHED I P52 PRAkE
S, WHOHBS 2 OICHBL, FRCREEZED FE
FDOMRH ZHEEORM S ITEOMRTEESNS, T4
P Heonspicuity = lesion contrast/surround complexity T &
N5, rEEidstructured mottle (noise) & dFREh, JHEZF
RLED W) EHTIIMEELRONS,

MERX A% & HAEEIEOBHEFRIZOVWTIET TIZE LD
FFEREDH D, AMET 7 7 b AREAUREE % 7o 2558
BORFZEIC & B &, K& E3mm & Smm O SRS O =213
. 12 Relsey 512k 5 ¢, KEE15SmmE 10mm, 5mm
OFEEIIATT BRI, TPHFNE148%, 40%, 8% T
HY, TNOEEOFHEHEHT0%, SmmOFEE IOV TiE
12.5% T&H -7z, 10mmD* H5mm~OFHE/NZ L ) F o
HELETF LA 10mmE 15SmmTIEF NI EEN L ho
72, ZOIZEMNL, HEOKE ZHSmmA S10mmiZE( LY
HEZOMUENKECELL, MEHORERBRIEIZD
MIcdhbLEZTEIVELTWEY, BEERZHRE L
FEPRAOBFIETIE, BRI S N5 BiRE O /MRS SRR - &
NELY, KOUECRTE LR 5 \VIZHEREERE
Tid6mmTd %55, DEEHBHIEIC 2 ) 2 FLIERI R AR
hfifa FEETIE10mmZ W L 15mmé ST \w 5194,
Heelan b O#iE 12 X 2 IE/MERIRE78BIOMET T, 1 FERID
X#if%E % FLE L T5181(65%) 123 THEE A0 b
25, FDOKEEOFHEIIIIBmmTH Y, 10mmDOKE D
EEEOERIBHTHEVIEZRLTWAY, ZDXd%
FEERA D D VIZEERIIIIZED H, AMKT 7 > b A ICEEDEE
i ERARETIC BT, BEBRICBITBAES
W ARIETE 525, ZOBATY, HEOFHIES
e fho THIH T Z L EEEZOREBERIIHSmMmE Roh
b, TLT, ERRAICHEMXESR T AV TORINT Z 5 EEE
DR E S EFFOmmBTRIGEVWEZZ BbNE. Lido
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T, Smm#*5 10mm KOFEEHOBHEDM F 4 BiE s L
RO IR ORMBERICOR DL THS ). 4lb
hild, 2O L) %EZ IS, KES5mmE 10mmOEE
P A HWTEREEITo /2, 2L T, K& S5mmO#HE
W ECMEIZE R > TEOREFREEIC 2 Y, FRIC
L - HEPRIEFEIE CHEREICE SR 2 b OB SHEET, M
LE R LD OB EIATFEICE T L AR S iz,
—FREEDOKRE SH10mmIC% 5 &, FEHSFHEEL OEL
D OEIKIEER SN, BEORESLI L FFAT
i SN OMBIIES IR D 2 L hghot,
Kelsey 51X, i %z ETEAD 4 FEIZHTT, K&
Smm & 10mm, 15mmOELESEI ORI L, SR
LAENH T EHE L TWAD, SmmOEEEi O F
I2IEH 111[5;79‘0_ 72, K E E10mm & 15mm O EHREET O
BOFHEIIA T T6% L mdE L, ETIHET29%
ERLEC, Thud, ETHE IR ORI 2 &1 &
BIFEIFRMEE N Z WO L EZTVWEY, 22 T4EDbI
bk, WO OWTH IR E, e
figi, HPREEELL LI AL LIS LT, SRUEEOR
HEREZBET L, KX X5mmOEHEHIIZ B I 20 M-S
DFENRE L, FIZETIC L W iRERIAE BT 2
ZEEHL ALz, FCRIGE W BEE i oft R
DWTOSBOFFERTIE, TPBLUTNIZE S 10mmE
SmmDFEHHMTREL R 72,

fiiE 7% & ORERRCIE, FOBIBOEER L b D L REEH
RODDHEH, ZORTOEEPESHHRHEELELTS L
ZEZOLNBILDG, EEHOBIRIHE) BREROEILLH
ALl Z0ER, RRVEEOLOOREESEL -
7o, FRICIE SSmmO/NEET TIARIZ X A EDTKE D o 72,
JEZ10mmDELFEE 2BV T, IE 2 IR E BV CRdk
2L BHEOEIID LD o7, IemBEORKEE|IL2D L
BEHOBERIZFEICFOIL FFRAMIEESH, B
FRE AT X BB R R BA, SmmAREE DR
TIXEBEORHZRMEETOREEZITRT L, LD
BHEFKRESCENT S, SEOKEFTH, &HSSmmOEE
LRSE I EF OM\VILE R & IBF ST, false-positive X
false-negative 7% %0 ), TOEBHIIED -7, RERT
b (T R R VAN i Y AW ATAN 11N i E P o N E R
L adproiadd, T, WMECHVIZAMEZ 77 AL
BT ZOHGHHBWEEFREEZRL TV THA
9. BB CE R S REEHOBRBEIIOVWTHRE L L
Z 5., AEBRIZBIT HNo. 14DFEE I THME TR o s
NDZOTEFOMBRITE L, 10mmDIAEH 2B NTH,
EHEIE100kVp & 130kVp, 130kVp (il 7 1 v & ) 2
NENIH T HRENL, L - MBESEOREHT9%, 83
%, 88%IZxFLT, 25%, 40%, 50% Li&kh -7z, 1/3EkT
FS 51K, FREIZ74%, 76%, 80%I\24f L T30%, 28
%, 28% TdH -7, [EE5mmOfEH B ERETSH - 7.
SRIOFFEERTIX, EESmmDEEHIZOVWTIE, HERE
3(ELHEDFRAV)DHERFPHE L, FEEMOT

ERi84E3H25H
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LOELKREN-. PEEOHE XM, KESXSmm®
FEEIEMINE 2 SIS F TSN T, WEXAEICBIT 2%
HWERF 25 & Bbhi,

MEX#R BT B BEEEEIC oW TEE 1544
OFFE D38 1) 1919 HER120kVp A & 150k Vp AR IHZE
OFIEL EEZENTEN, L LFCROEHIZ &
D, RUATLADFERPENTAFTIv s LI %K
L, SZTHELNIEET— 7 IR v A7 B4 & Th
TLTHEIFIHTE % 0 l) 5, FCRIZ X A X
BRI BT AR EEEIERE L OPEELOD, %
FOFEMAsH L. FIThivbhid, BHEZETHEH SL
D AEEEL LTI100kVp (HEEE) & 130k Vp (BE) 2EH L
THREEOMBRA LB U7, [, O - HIBER O f
DEWEFELX LT 572 008HE7 4 V¥ OB LHN. #
DiEF, MMAE g 1 RICEA 5/MEH (K& E5mm) D
B (TP) 1, 100kVp & D 130kVpIZBWTAHEEIZT Ch
Twi, L LTNIEALE L ad o7z, &S Smm DSBS
R LB EXSBOGEER TIIREEE 3 2% 5 /-,
INRHEROBFEITRL T 2D THA) . B
10mmDFEFIZBWTIE, W7 1 vy OFHIZ L) HEED
REZ LA SEL L, ZOOBEMUESHOTPARE L,
BRI E I BT 2K E Do 7.

fitsk, FCRIZ & A MEEXAE I BT B IFZEDOKRHERDIA I
WWOR < A 7 QL % SO WG S, H{ED
T TR MRFHEDGOEEHE % [ LS oREAYTD
NTW5BED, ZOLI) elHETIHIFERIIBOLTO RN
W Zhud kiliDconspicuity D& 2 A HHHTE LS.
hHEREREIC & ) REATEHICRER SN T, Th
& & IR b BERL S N B O TREOR IR
[AEL%ZV. FCRIZBIFAEWF A 3 v 7 L JIEgEX
WEEEE I P I A PLCHIBTA720ICERITH Y,
TEROHEMXBBIIARE L TWRNETH S, L LI OF
BAEASFET 20121, ZOHEEMLEEIZOWT ik
Dconspicuity & ZE T HLEHLH A9, HHIXHEEFCRIZ
L AR EOMERIZOVWTOREL RS &, MElEE
ERT LWV R 12 W2REA BN LG OB 208
bhh. MG, AXKEPRRE, HREHEICELZIBE
% RBITIZFCRATT SNTBY, SmmbL T ORLRE R HEIK
¥, A)H7 AREEE RS I EMXEEIT ChTwns
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