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Digital Radiography (Fuji Computed Radiography)
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Evaluation of Calcification in Pulmonary
Nodules Using Bone Images Obtained with
Single Exposure Energy Subtraction

Takeshi Kobayashi
(Director : Prof. Tsutomu Takashima)

Bone images obtained by single exposure dual energy
subtraction with computed radiography, a new image
processing method, were evaluated for the detectability of
calcification in lung nodules in both phantom and clinical
studies.

In the phantom study, five simulated nodules containing
known and uniformly distributed amounts of calcium
hydroxide were placed in a human chest phantom and
images were obtained the following five techniques: 1)
conventional radiography (CXR) , 2) low kV conventional
radiography (Low) , 3) Fuji computed radiography (FCR) ,
4) bone images with conventional singles exposure energy
subtraction (ES) and 5) bone image with fine single
exposure energy subtraction (FES) . The detectability of
calcification in the simulated nodules was evaluated by six
radiologists using ROC analysis and two-way analysis of
variance.

In the clinical study, images of 42 lung nodules (21
calcified lung nodules and 21 non-calcified nodules) , in
which calcification was diagnosed by computed tomography,
were obtained with the following four techniques : 1) CXR,
2) FCR, 3) ES and 4) FES and the detectability of
calcification in the lung nodules was evaluated by nine
radiologists using ROC analysis.

In the phantom study, FES was significantly superior to
CXR, Low and ES,and equal to FCR in the detectability of
calcification in the simulated nodules. Compared with ES,
FES was especially superior in the underexposed portion of
the chest radiograph. In terms of calcium content in the
simulated nodules, FES and FCR were superior to CXR in
detecting calcification when a lower calcium hydroxide
content was present.

In the clinical study, FES was significantly superior to
CXR, FCR and ES in the diagnosis of calcification in lung
nodules.

These findings indicate the usefulness of FES in the
detection of calcification in lung nodules, and suggests that it
is promising for the diagnostic screening of lung nodules.

Research Code No. : 506.9

Key words : Computed radiography, Image processing,
Lung nodule, Calcification
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i OBy, REREORAE B8, £HEOM
RSB ARAT STV b, FEFRAIRE O %5 12 13Computed
Tomography (CT) & WV FEL R EhTWwAIAS, v
PGB C, MEREAMXAEE S OEATHH Z LIE
bhidiwv, LaL, #hTii s F 2Lt okkE
MWREMBIGERZE L LTROONE. $iC, RIRILEZE
) REEERERZOREN L DO TH L. IFFEEHROR
EMICET 2B onTIEE F I aBmEI L STy
BVORS FET LT b DIZR, BEHERNERLICDOWTIE
Theros DRI AL 24 ) BEIDIT & A EHEMTH 5 L i
LT b, BEEFTROREROBHOBELFIALEZS
N EHITky, —EEstId 58 b DDOERKIIZL S A
Eh, BWEED 1 DL hoTwA. LitL, KosfEsixiE
FWHOERE 72> TV ABERE (CXR) TIX, FIK{LOHF
EBWICFENE D, ThE g EAXEYETIE L ¢ 5Hilis
B L, MiEZ % Lo, BEEER LIRS 77012
bEETH L.

—77, Digital Radiography (DR) {35535 1= b FlH &
h, SRETOTANLS/ A - FREDBRIEEICHT
HEL DRI HHEA TV 5, HT b Fuji Computed Radiog-
raphy (FCR) ¥, THECTOREEBESZDOTIMPTE,
S F IFLEGMBEITEET, LBRICHSNhTET
WB10-19 ZOFCRTIY, BEREICZE TR TR
R F— AT O ORI % BGNETH O =
T, 100kVpHdelt COMERREZZREL Lz, 3512,
B EGIMIEITH 5 LRIV F -5 (BS) 12, BEeE:
HZE L COBRE G CREFSIHEEOME 2 /R I L1290
A6, MEEHEEORIRE R T L L -FEET
TREAN AR LD S EZIZ L.

I, ifE, ALK -ES5EE LTHICHE S
HRE BB 4OV F — 22431 (fine ES) B HEIfRIZ, FikiEAS
—BREYE SN I, FEFRSEREPIAIK L oM O
B AR S A, bitbiid 2 Ofine ESIZ & 2 BiEFkEH)
KARIKLDOREIZDWT, BN L S Do RS
SNTWVAXHRERE BT A 2 & CHEFRMICODMETL, Z
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1, 77> b—LEBAVFHE

“E%(¥Humanoid chest phantomZ i L, ZHIZBEL
TR 2 BT L TAT o 7. BT & LT3R T 7 1
YEERL, ARG E LKA VT 40200, 300,
400, 500, 600mg/ml #NFNH—IZIRA S, FERIRICHEK
LzbozfAL, ERKILER L LTKBR{IEA VS 7 4
¥EE VNG T4 VEEEAER L. AIKEEEIIRER
FN Smm, 10mm, 15SmmBEORKEXIObOEE 3, %
LT, EaRL7: s FEOMRRELEH4SME/ER L, FERRILRS

(A)
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& 639

b EEE L TER0ME % EERICAE L7z, BEHELIEE
2 O VATEFIC30M, BICEL 208230/, HRIcE
2 HHGEFIC 1518, MR ICE LR AMEIC1SEE F N ERR
JRAbAESS & SERIRALAE S AN ZIZABUC A L H I Lz 18
R 6 REERREM L, BHSTEROE{R % LT IR 55
FICTH L,

BEEL, BEOTANVL/ A -V ROBERY
(CXR) & EEHE (Low), BL N1 B F )V F—-E5Hk
(FCR-ES) #47- 72 (Fig.1). FCRIXFCR 7000%{#H L, FCR
BEEA A=V 7T - M) LINT TOESHFEIEL
fine ESER %157, #hFNOEHEF 5L Table 1
|2, FCR-ESOFREM% Table 212777, GA (H#EE), GT
(BHARA), GC(FLREE), GS (FRIEEE) I XRFRME 5 2
— &% —%RL.RN(Eik$ ~~), RT(H#%), RE (GHHE
FE) 3R BB S5 A — & —%75F. FCRIZI 2 E{RFR
FHRT, @METANL /A7) - RICHE L EIRNIEZ
TolEHg LIl y & b
L, 1R M L Clitka e HEha
[T OREFOEEE* A5 12 L I-4AH
&0 2 fHE % FRF ICHESG R L L7z,
ESHERIIBIEREEHEL DD
T, $A7 4NV R L AEEE
BEADORICLDESLTELR
bDTH5. —Jfine ESHEIX T DE
FICBE L CHEBAET — 7 AT -
g Td ACR station-112V> o 7z ATH|
BiEREREY, FIIZ&TNHAR
URMIANF-YT 52 ary
MBI X DTbRI-bDTHSE. Th
FTOXEFELREBL T, EEICE
F B RORES % SR I L,
¥z, EMREE O BRFCHERICEE
T%, TNk oTINETHESH

Efg L) B BEEERL LA
T& 5 (Fig2). EAEKIE, %Pk
SRR C R o0 B S BRI
HT&aZidHMELT, 7—72
AT —3 3 YPDGray leveliitiil & A
WS GEMIOQUEEZEH L, Z
MG CTHREL Tir o7z, BLESTE
OB L HBRE %17 - 7-.

(c)

Fig.1 Phantom study

@ HET 6 BOREHEREIZ X o TIT
®) b, EHOFERIZS S, L
—— HHRLTBE, FHEICOWTE
| DRERBIRALDTIEAET 5 B2 % SEERE

(D)

(A)CXR, (B)conventional ES bone image, (C)fine ES bone image, (D)scheme of nodule position. Each image has six simulated nodules

with or without calcification.

(1)5mm, 600mg/ml  (2)15mm, Omg/ml  (3)10mm, 500mg/ml (4)10mm, Omg/ml

FHRT74E8H258

CXR: conventional chest X-ray image ES: dual-energy subtraction image

(5)5mm, 500mg/ml  (6)10mm, 500mg/ml
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Table 1 Exposure condition DOWEE (1 —fAFR b2, 2—FH
kvp | mA sec SID grid film | screen | filter Kb L&&E), 3—a0bkwv, 4—
AIRILE S, s—AKILEZED5) T

For phantom - P

study RHE L, HE L7

CXR 130 | 100 0.32 200 8:1 SR-C | HR-4 | 0.5Al EREHEFIL, ROCHRNT * Fvy TROC

0.1Cu il T R L CREAM L 72, ROCHEHTIC

Low voltage | 70 200 0.13 200 8:1 SR-C | HR-4 | non X TK¥Mets CED 7T 75 4

CXR “ROCFIT" 2 L, ZWiftDBREIX

FCR 100 | 600 0.13 200 | 8:1 for fion non ROC Hh#it T AR % H i Lpaired-t-test T

FCR -
- © s L7,
M 70, REMPRDREH RN BRI
5 !

CXR 130 | timer timer 200 |12:1&| SR-C |SR-0-2 | 0.5Al %E;.n%:zﬂlo, 300, 400, 5 0z, 609”13’ ml?
10: 1 50 0.1Cu SEIOEL, ThEhoORIKEER
closs (Konica) BARET AT 2R WiRE L, “IuRLES

FCR 100 | 600 0.13 200 8:1 for non non HEHETHHT L, Tukey-Kramer®%

FOR ERRHT I & I CRIR A 50 12 &
Table 2 Processing parameters of CR and energy subtraction images REMToR{tZREoEE B L
GA GT Gc |as RN RT RE = o

2. BRERMPEHC & 2 5¥f
plain FCR 1.0 E 1.6 -020 |0 R 0.5 1992412 A 12 & IR A B bt g 12
FCR 700055 A S NTH 5199348 H
wide FCR 09 |A 16 [-020 |0 R 3.0 TTE, FCRELSZAL ¥ —RAHE
AT S NHEBIO 9 b, FCR &EH
conventional ES | 1.6 M 1.2 +0.18 5 Y 0.3 DCXRAY, 1 ZIFFEEHICiEfT S hTw

fine ES 24 0.6 —058 |5 v 52 FAEBIOH T, BERCT (GE/CT 9800

— AN
- - ‘»-___\
7Y (T
}.
Y
& :’ 1
| FATA !
(A
| Wan )
k //1‘ N
conventional ES fine ES
(soft tissue image) (soft tigsue image)
noise components
s AR R
rY o v g Ll A o D
==
. RN AR T s =
T~ ST RO = =
g\r oY :\'{: 5 f s \I., - — ——
:‘Q‘; — '\,'\'_'r)!’:-.’,r.‘f\l‘ f?: —
Lanctd] Yy :.'\f 4 ., :‘," I — e
) T 48 3RS DR = =
\:‘;\ Yy YATA Y ': ?/\’ " é 65_-— B -._:\\N
High kV image noise abstruction } _ fine ES
conventional ES (bone image)
(bone image)

Fig.2 Principle of fine single exposure dual-energy subtraction method
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High Light) D10mm/E A 5 4 A\ THEEIOFTE & Z DAKIL
DHREAH S L o 7239F428E i xR L Lz, AIK{L
FEFII9F2 1IEEEITH HHS, i, ZOMMIC EEsHt
riz- L2 Ths. BHONRIE, BRBHICLS
7, BRI 1ok E, BREEEE 2 #55T, K&S
135~30mm (F3912.4mm) Th o 72, FFFERAIZPREE SR
HEBRIE K — A F & Vo 7zunderexposure & 72 5 fili#F 4% 5 #5
i, B ERAMETF108EE, ThLDAOIERAS 6 i<
hotz. FRKAER, LRELGEH-THIE, BR
BB AR A RO, K&, ARSI % AIRALAEHE & BLb
X218, 21k58 R BIR U 72, WERIE, MATEREMAE
14610, BHEREE 4 P, FRMEHME 16, SFEAh%2FIT
HY, KEEF5~30mm (FEH12.2mm) TH o7z, FAEEAL
iZ_ksf Dunderexposure & 7 % Jifi#F A5 2 B, & & Ex 5 HhE
11, FRLSOMEHS 8 HlTH -7z, AIKILH L IERH
IJRIEFIOMICIE, K&, FEBMLTOEN RV LIE3X?
BRETHZLTBY, ShoDHICLZEFRDRED T2
LEZLND,

BAEEDOCXR, FCRIG(RIHA A=Y ¥ 7TV — M&) 2
HE#R, ESHEI{E, fine ESEEIED 4 FEEH AR O
L L7z, ENENOHRESRM, FORFEMHIIEBERIRE TR
L7=b D LTS S (Table 1,2). BEIL 9 BOMEHAE
EIZTiT o 72, HENAIKILOEE L FERIC 5 BRREOH(E
BETEHEI L, ROC BT %172 7. AT RIZROCHHT FE
fi% b L ilpaired-t-testiC THREZIT 2 72,

] R

1. 772 b—LiZ & B5HE

(1) BERERKLRETRED HE

6B DBEHRAHEIC X Y i Shi-e 7 — ¥ ZROCHIH &
L TFig.3\27" 3. fine ESEHE& I b BHEE RV A°
FCREAFEZII o7z, LA L, Low, CXR, ESH Wﬁ

e 641

B LABICBHEEOR LRSS N. BREEMT
RRIELDENDH 2D DD, FCROGHZBRIIGL L Fh
DAL D 3 2Bz id Z omEmEICE U TR B Az 3
ol

(2) EETFEBLMICL 2R
BAREMOFEEBEINRF L2 25, BEDER YD
FEICOVTIIZERHE L DFRENF kD072, £2T
gL pa S IR N — 2 F Dunderexposure & 7% A EML & #
LS OBTERERAL & OROCHIHE T IR IZ DV THELL 7-.
R EFig IR, underexposure & % SEALIZOVTIEE
g & b ZWEEA % b L7z, underexposure & 72 & &AL % B
WzBHEFCIX, ESHERDZRIAEIXfine ESFHHE{EFCR &
B <, ZEEE TIXCXROBWEEDOADHFREIL T
V72, underexposure & 7 A ERLTIE, fine ESHIE{EFCR
DRIFLBWREL R L, 2V TLlow, CXR, ESEHif§ L 7
S 7z, HTHESEEIEIZROCHH T ETK0.5094 & fied TR
BThol:, EBEOERTY, ZhF TOESHERILunder-
exposure S OFEEIDHHIIE { DIEHITAIFETH - 7-.
(3) KE&XICLBE

KW ORI OKE SPORKILZEEED LB ZROC
H#R TEE TR (Fig.s). SEHZM THEHIOKRESIIZLS
ZURED A BEEILFED R o7z, fine ESHHEE TSmm D
B OBRTREMET L TWwizds, ThiFAEEIIED LD
7.

(4) BIALEERIC L 2 AMRILBEMECDONT

REEPVR AL EA & B I FE DN L 72 /i P A kAL
OFHbisE F Lo, SWPEENICHB LS D%Fig.61IR
T. BEOESETHGIAIREER L) SFEMLE, i
underexposure B TOFADIE L D & ATk &, —EDME
IR L TWRWAS, o 4 BT, wihd, AIKE
HEVEMT 5126V, FHEFH R0 L/ 2EmH
Tukey-Kramer®D% EFATIETS W OEMRBIZTHEEEL b o
TROLNIz, T4 BEHTRECAKEF RO =

true posmve fraction (TPF)
1

—

“'--..
0.8 ?‘Ezéai:: FES
."1 /f \\\ FCR
03# N“xx

/ “ES
| FES
DL FCR
*: p<0.05 Low
02F % : p<0.01 CXR

##% 1 p<0.001 ES

0 1 L I 1 |
0.2 0.4 0.6 0.8 1

false positive fraction (FPF)

[[] appropriate exposed portion
[] underexposed portion
*

——

Area under ROC curve

—
N|C .

1 _ [

0.8+

06

04+

0.2

0
FES FCR ES CXR Low
*:p<0.05

Fig.3 Average ROC curves for six observers for detectability of
intranodular calcification (phantom study)

ERTHESH258

Fig.4 Area under ROC curves for six observers for detectability of
intranodular calcification in different nodular positions (phantom study)
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642 LA F -G BRI L D IS PR B o

Mg L 72356 Cldfine ESH H{$ £ FCRI3200mg/ml DA 7z v
AIREAETCXRELEL, BViFHlia B o, F0#
ldtukey-Kramer D% EIFATEEIZ TS % DR THEZE
Wiz,
2. EERRMFNC & 55RF

TR EBRAE R A ROCHM & L TFig.7\oRY. BRHREIT
b, fine ESHE{EA R S AIXKILZHEICERTEY,
FCR, TNE TOESHER, CXREMBLTIEEELR
®7:(Fig.8). FCRY Zh F TOESHHEI{ZIZHROCHIG FHE
BCRABTEND o275, MBBRHIILELTEBY, +0
ZiIbThTHor/z. CXRIZ, o 3 EEL L, 58
WCHEIAEBRTEED S > Twiz, ThETDT7 7 v F— A4
L BREET, ESEH{&4%underexposure & 72 A E T hE
D THLIL L THhFzOT, ZOELIZH AR 7 i3
BV 72355 TR LI L7245 R 2 ROCHIFR & L CFig.9l2
RY. I COESEEEOZRIEN UKL, FCRE
DECAHEEZIWEE L, L L, &fomimice ity

BWsmm [J10mm [ 15mm

Area under ROC curve
1

0.8
0.6

0.4

0.2

FES FCR ES CXR Low

Fig.5 Area under ROC curves for six observers for detectability of

intranodular calcification at different nodular sizes (phantom study)

<, fine ESHEROAIRKILZRIEEIMOBER L b, F&IC
BEh T,

Z =

FCRIZDDETHE SNIDROFDIDOT, THFTE
FEENZZDR Y AF LADOF T3S BN EEE2H L, L
CERRICIB SN TWAI01 Zofld e L TOENRXE
BREBRTHEAA-TJ 77 V—2FIATE 22 L, @
TUYNVERLE L TORME LD L SHEE ST 5T B
THoHIE, BHIFoNsb. BTH, BHL2EGLETSH
B I AN F—ESRIIMEE R RN D S FRET HEL
BEEREIER L), BHEDAOBEETFRTES
EVolcl - RFETHY, BADSFOBKNER
HOBFP L ENTEA® 9, BERIZOVTIELI LY
FTEFRE S\ L T2 ORBBHTCBE L T, BHHAEK
LD L DFED R ENTELD 2, L L, &
NETOLRNF—ZFETIIREHRICL LEGEDIZSD
&A% {, underexposure & 7z A h UL pE B MR K — A F
TLANF - SN TETRIFRESHE LB LN
BWZER, A XN RIREAARRZ EICERT S
T—F 7727 bOl, ERICIZFOBERCHIIHES
Twz,

D) A XA EEDT L EBAIZ19914E, Tioh b I3
72\ fine ESILBEE A ER L7217, ZOFHE ¥ Fig.2l2R L7
Thbb, TNETOESHEENST Y Ea— FAUEHIZ X
DRARMEGOAZEWE L, ZhE%oTIhF TOESH{E
POESTHIETHIREDORIFLEZBLLOTH A,
72, ZOBE, CROBOQUEIZ & » TEMEEE 9 BIST
ERBILETRICLAE, ShitlkoT, RALSATE
7zunderexposurefifif D L F I F —2E% EELT 5 Z L AT
ED LIk o7 KidoSdH LW R FE—£E5ED S
L, REBEEARET L, ChITOZRALF—EFEDOK

5

I s

; 2 E
] /’H/ P ':L"fii%# a

— FES
o—- FCR
= Low
o—-- CXR
*-- ES

Evaluation Points
.
e
A\ 1
N
;o
1—*—!
|
»—)l(——c
N

w
[4,]
T

200 300 400 500 600
mg/ml Hydroxy calcium

TPF
1 r ._-_____-._-r—-."—'-:
e T
‘_/""..." - ach - — i - i
el L
0.8} i »’::c—">~\>./'/’
o e SFES
/ ‘X\\‘ FCR
o6t 7 L gs
/Y S : ————
},f ,‘/ ~CXR :— FES
0.4t/ ke L___
/ .. . FCR
*p<0.05 L ——Es
0.2 #% 1 p<0.01 “‘[_
#k% 1 p<0.001 L xm
0 L 1 L - 1 ]
0 0.2 0.4 0.6 0.8 1
FPE

Fig.6 Evaluation of detectability of calcification in known calcified
simulated nodules
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Fig.7 Average ROC curves for nine observers for detectability of
whole intranodular calcification (clinical study)
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B Th - XHRREOBRRATHET, WSt aE07
AIWL/ A2 )= REBUEICLTOINFTERLEEE
DOESEEIH LN, WHEEHEZORBICEHATSH S L]
ELTWAER, Lal, LI RF—E5EORH
BICHTAHE LW, F2C, 40, bivbhiiL v
ZOFEED, ZhF TOCXRPESEHE L B LHiE
AR O - EOREAR AL S 5 0% FERB &
UERFREIZERE L 72, 4|, MR % EEH P AIRILOFF
filie L7013, ESHIfRMIEAS, $1ZZ OEEECTLWTED
B2 SEEHEREOBIICROIA VLTV T
Hr)Tkl, FOWfine ESHE{EA ¥ DREOEKILE
ZWTELDD, T, FOETINE TOESHEIELD

‘ ‘

Fig.8 Case with calcified nodule (granuloma)

(B)

(A)CXR, (B)FCR, (C)conventicnal ES bone image, (D)fine ES bone image. Calci-
fication in the bodule (arrow)was best demonstrated on fine ES. Many observers

diagnosed its calcification more exactly by fine ES than others.

FH TR HA25H

wo 643

BERBIICBICL DDA, FORFIEIE ) S EWHECT 20
EhHHLEZIZNETHA.

(1) FCR&CXR & DRI IHEED LR

FCR & CXR & 13 ZEBEAYIC D BRARAVIC O BB 2 22 2 32
72. BECRPCXRE NN #EREZELAEEE LT, Ok
B, QEGLRORENEZ LMD,
O FEEMFITDVT

A EMER L 7:FCRIE I 3V ¥ — 2 -0LH0 % 47 9 B3
ENALREEETHA. ZOBE, WHEEMIZ100Kvp,
78mAsTH%. Ziud, FCRTILEE ORMERPIC L%
THFECREEAFE2EWT FF 2 — FRE{ZMERIZ L D,
¥ I RREEGEYERT AWEREREEEE I N—TX
L5ZEIZEoTwD, MEREIZ X 5 R/IKL
DFHIZOVWTIE, EBEWREICTI0KVP T
DWF & BEH b 1T - 7275, 130kVpDCXR
DL FOZWEEIRFTHo 722 b b
KaLRpBEREZEZZLENSD, Lo L, LowTH
i & &1 Bunderexposure i # Fr\ T  FCR
fine ESEE{ZIILowlZH LRV Ehb,
AIRALHH 122w TIZ 4 [ OFCR DR &4
FRBTHELEEZ LN,
@ EEMHEDOFBIZONT

A HFCRIZEF OFLICHE L T 2 WigERR
KT EAT, fFtEdhiR y 22 L -EE
BeBCE A LA R LA, —#RiC
BB E4TSH L BVIBEODDIZ X )ik
(a0, AXRLERRLL (%
0, ZOFETFCREFOFHEASME LD
DEEZ LN,

(2) FCR &fine ESHENR & DFEKALARHEED
=759

AR OBETTIE, fine ESHEZIIMHOHEE
HLIEL, &OMEEAARLOBRE I E
Tz, EBERMET CIZFCRIZDZETEE b
Bif Cfine ESTH{E L HBEENH L o7
A, BEEFITIE, oA EESHR. £
B CHBEVE Lo HRE LT
structual noise DIENHIF SN 5, EERT
77 b—LEFHLTVWAZ DL, #
EARCEFMERELRVFELET, &D
7 Bstructual noise VSHFE SN TWA Z LIZ%
B, L7:hoT, EBROBEREOIESMESR
XA L-EE A LA, Th
¥EEL, PoFEsEERMICEIR{L L
fine ESHHE{IIFCR L B L THAEICED
ZHTREATE B olnbE L LN,

(8) Zh % THESHEIR L ine ESEEIRD
L

N THOESHEIE & fine ESH MR % HE
ToE, EBRRICTHOD THL PR ENN



644 IR NF - EIRIC & B EIN AP DR

7o. ZOBEME LT, fine ESEHEEIZBWTHRMEDILE
DIFIPIZ, QUEIC & 2 EARBOLEE L WHEIC LS E
BTHAH. NI TOESEEETIIEARMERMIZL -
TEETE LD, ) LTHZANVEF—45EICENT:
ERAL L 2 BHBR ISR T E oz, L L, fine ESBHEIE
TRAPHEDA T TH o IZEMLZ T L, FEOQIE% K
H, TR LZEATITE2ITH) 2 LT, ThI TOESE
E{E THEH DR L Ao 72 e Bh B4 MIlER D 1% % IR - 3
H¥aZLZ2mWEEL L ShickY, ESBEETCo LT
THET® o LHEROBFREREICLZIEEDIEL D& L8
Wliz, 72721, ZOZLREABEIEL LITSATY
BHEPLTIE, LRV RNF—EZRE L CHEEEY L
LTHET A EICR Y, BBEEIDZ o THEINT 25
WhHbLEZOLNL, LHL, SEOERGRETIEIZD
BIIREL oo, THIRAREBRTILIERIRILES
ELTNT 74 VEHERHNTEBY, BELLTHRVD
LERONTW e, £, BRORE TV iFE
L 7HEER 2B & 9 e AR A ASEAE L 72 (Fig.10). BIAEC i
O ERZRE L TWaAD, bivbiud 4@ L
T\ Afine ESE HEAERE BRI T 5, Wby’
ZEWTH % E LV ER IR ICES S Bk 2 B R T
T 572D, AL & o TIIEAMRAEASER ICHS EIFS
NTWBZEDFERTHS ) LELZTWE, ZhETOD
NbNDEERTIE, WO EE OIEFFHUIEE 2 HhoLpa
%, BRI F— AT OSBRI R ) RT WERDED
b, LicdSoT, HEEETIX, ThEH->TEELTHIG
52 ENERRMICHETH A, fine ESH HE DRI H
DERED 1 2o, HEHEND BERIKILOE EODHH
TE, #UCEY, EHIC X > TIERFOROKBRE L EHET

(A)
Fig.10 False positive case by fine ES bone image (Metastatic pulmonary nodule). (A)fine
ES bone image, (B)FCR. All observers diagnosed the nodule (arrow) as a calcified nodule
by fine ES but the nodule showed no calcification on computed tomography.
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Fig.9 Average ROC curves for nine observers for detectability
of intranodular calcification in the appropriate exposed portion
(clinical study)
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