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L UCAREER. HAREWRENABRZIICD
AOBWEEZBL TAT—RICDEZERB -2
<HEE&MOEEFRITEMLET .
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1) & ¥ ARDORG &R R 7. CADM
News Letter 1997;No.21:2-3

2) BE& it BEXREERER BT S ERM
DIF 18 S EMT Med. Imag. Tech.8:563-571, 1990

3) A i EMOZHREERES -FHAIICHE
35 CHRAYEEZ, Med.Imag Tech.10:33-39,1992

4) WA fifh : FAEEZEAAOFRME—FF. &
AXBRBOIL 1-528. BpM—RRaiR, 27700
- JITT-HRIK. 195-206,1994

5) hREBIKEN LS : CAMXEZH O &
LKL BEin 61 FEE#REE. BEM624E 3 A

6) BRpsi—ERfh - 7 VBB U AT A DS
A% 2 HUAMXBEOGEMZEZE. BRK
B, 39:225-233,1994

7) MiHE Bt CARIEESEORS, KRR
. 36:195-203,1991

8) A i M XRZHICE T 2 EAMEEE)
DFEMT. BERBEER. 31:1399-1407,1986

9) KundelLHL et al:Influence of Prior Knowledge on
Visual Search Strategies During the Viewing of Chest
Radiographs,Radiology 93:315-320,1969
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amﬁmmm-_>>£ﬁgg$ﬂ

(=& (o5 IR zmzava)
Aﬁaﬁwﬁﬁk%bﬁ@ﬁﬁ
BB RE %

CADMZa-AVI-D LTV DN THERB. KXRA. RSB =% (LTHHKEK) ©
TEfmXHOw)] OXEZ2HERA LA LT, BHEZHEMDOIRX FEKRKO SN,
YWy vavkt g LAEAOH (BAF TR ) B—BIC (AN E) [11,hD 3K
TTENAREREZEDODNEININSDEREITORBERCEADRZALOEL b'c%im
WZDI3BEHMETHSD, LHALERISIAOYWENBFIAZIN-IILTDH, ERICH
NBVWVOTARCRRDOIBRVWERIONBROERFR THS. BENEEZZ E&Hiiﬂsz
ONI-VINSRFRZRETH REBET, FRETHINBEICHENRED EERS
B, EX28F. BZo<10EULEEL2N A5 2non-MDIiT &> THEHBKD H 5 KL IXEH
BRI T 2038 (208) 0D BN (ZZITRHEHGZHE) OT1-T VIRV E & Z B
WEBLU TCGAMUTHI 2 W 2 D0 548 ATHAS. ZOTVIUA AMEH OBEICIECADTIE R
SEAE/HOIVE 1-FZEH CHIZDARNEZhdbHANBVL, E<AROAFEMITH
BelanThki-igmEnEzHwdonsrdbanizn, HhddT ) PEXRKOLEZEWN,
BET2MNS TRTH) BNEKT S, REAZD TIA1IAH OFTEHEREEES L

(HBOE) D ITBCVWENEDLTADOEECHK.R2LIWEDHTHDOTHADN) &
BMULIRDERAUELDICHABMMNIBEARTICH T 2ZHE2DODTSBENMHAINS A
HEEOLIRNEBERITERVTHAINBEECEIEREIBOEER OIMNIN 172X
MBZENBBEEEDNS,

1. AhKEBOKEH (D 1)

EARNBOXRBRTHO2HRHE R ZHE M (in vivo radiogram) DE#HZ2EXL TH KD,
DEBRDOREZIZEFEDOES (¥ &, penunbra) ., DESA - HEFR-—HEZGREIOME
B¥HMH (£H,distortion) Z2HBOELU-#EERITAEMAES (in vitro radiogram) TH
FEicEZ2., (K1)

BAEZASIEUTH D TN INFODBDTIRENWESISRARREKOh 2ELE L X
WH5. DIBEHRDOA;INVELEZERERAROIWWATOFRADERNTD 3,
—FHVNLKSAW IICEBEEBRELIZNEHOKECHEHGN D> THMEIO TH 2HH
R1IHBE (CTh2HNWEDBRAT) ExI2BFENSD2OEHBITVEETNRN,
BayesOD E# ENROCHBE VN ZH ZERHAINTWVLE N, ZHEORED—DOAHET
HOTITRTTRABWEEBATVIMDR AR AV, XVBREFENEENS,

2. AKEHEOEH (20 2)

in vivo radiogran@ ER DO LS CRATHEMENESE TEALLSTEE NS (F
NOBHBN-7TH2, ARDPDOVBRVNORCRBTHETZZIEDH 5 (K2). —F.
BEHEHICRERGEELBVENELSE (innoninate line) L ZS X B EEWEEN
d % (law of tangential projection)s —F. P2 BMBOWMOL 2R T 28NS M T
FREERT I RN,

ZRITBIED ZRTL{LE & (projection radiogram) TIXHEHE 2 MO B H B35 M
TH%. Kundel[2]O S ERODTDOHEEDHMN B 5 X (conspicuity) 0BEIZE > T
REOEMHRBROESVWD HRE S S [3].

X BERERBHARE KERBEHEB/ZHR T 3240011 XK @ FE 4t € . 2600-1
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HREROZBOHEMOEARIZISHBEDVIIM VELOIVARE RLUK20HRLHB D IC
MITTEBARHEINZDBOLEEI D, REDOXBAZOHREITIRRD AN,

3. BRVWARLTEHGZRTWAS N 2B L08R

THTRTO®N3] EE5D T ERERE (bvtiyay), ME W7 vay), RHA (1) s
NOZBEBIZHAT O NZ ERD. BERRFZHROD LR, AENICHENGEEZM
B0, EPOBRMEAOHEEZL TROTHITI DS,

TANATOBRBEORBRE G w7 ) )ORBMIE TR%) W58 (BREVMBEELHPLEBICHER
T5) TRESKLBEBEBTHS, BIBZDODAENMEIDODNVWTEATALD, E53HBHERKRD
B XISHEOHEBR (KAJMATHA S E10 x 10 cnEIEIMATHD A S &2 Z2HKIC
RZ2ZELEPBVETHD,. ) TORVOZHEOEILWIOLDIICEAS, BR[I]IDOE
HRRINETEHEORRERBERIGEREORICISTIEE—ETHD., ZOZ LXBEE
ETRTOPHERMEN B L TUEINTWBE I E (ZRMEALE) 2R LTWV5B,
MATHEOKRREMIZEEITELS, FHL TL00~600 ns, LN > TEHROUE
RNz Oo¥X 25D 5E95E, BEEOCFEZHET S X TO N HEKRBIZ200
~300 ms&EEFEZ SN, TR TECP<RHEINSEFEHEHE (popout) ITDONTDEER
THHENEBRZHICBII2RBIOZH OB IARDOTRBENTHA 0. HBEOH E
Mcircumferential scanTH A S5 &, HEFH O EZL KD 2N E. BENDOEBKED
SETHEABLN, B ZIT300 nsOBEHEMR &30 msOY +w7 HFHEBEBFOHER., BE
DRBRNECANDHBHRBEDEZELAOSNS, HOBAREFEIREROEBKAZAAMN
[OMBVWDIBEHBMBIZARALETF T A EERHDSD (FEL£IL]D .

WSHHTHWTHRECHRBIBROFMS ISR TLENSZL, HBRAKKELOH
S5ORARBAFVETIIIS, BREATET230 0D THADIEEZITNVS,

T TIEFH RDWTEXATAHAED., EHEOEREEIRBREZEL THECEYNW
BB ELBDZE] THD (T[] . BoZ2EoT -0 E0BEZAESI LN
EHICEED THENZEZTOTWVWEOMNNTH 3.,

Ty OBAO TMEAR, ERAR) Tk TH00xx28E0HETEET S &,
BEREABDDERBVDELLKRZAS, BOERBLTHABIEFE)] Ex>oTWw3,

FRIOFZASHORHFMEIGH=Z[BH OO DKL L ThoXk 1B 2FZH2
FRHFEELHELEZLHBLUEZ, B )EFZ2IERBELAVEEIHENICES A TR
ENRXBETWERHAATZEREZEZRMAEE R 20E/MICHE L 22T WAFTod o8 LR
#ZLU=.

4. EHEBRULE EER2 M

EREGRADPSS. BRARARKLBETKELS S, COFHOHREIRIL W
(4], ZTHITH UEHE T lesion conspicuityD £ 25FH (LK ICEBBICEE &2 F
2858) OB1LIRWEQIIMNATHASIERS., THREIWVISAINEGR TH 508037
1IZHIZET IO ERBOKHATH 5.

MAES[56]IMEREEX-IZHOEGLABIIOVTROLIZHERTW S, BRIC
XEZZHEANINCERALEIVEAEKKLETHAE TP+ 2 E0DE<BEL. D
TORIFEBRLUBOESVWCIHALEZERD. — K. ZHITBZ2AOBIIEE OLL
KEFET BRI —ETHok (RO” ZHME" ) . BICEX2BRHEN2~3ETED
TEHEEERABMMNEZEREZRL TNV S,

B DK Sz, AR & L Tlesion conspicuityiCiZEBAHE RS U E & 0 £ F % KRS

11
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M (BEBRHF) KECHKRTIZEEZXZ TS, BFARUTOLSITH B, 1< &
B DO ERLWBlitz Diagnose, glance diagnosis (BB DO H XK BRI EE T
bEMNSHEDONR, EEIEZORIEE TH 5., first glance diagnosisOl., —Fx
HORAMIBEZCEETAEIOCES., LMALZINNBEZRIETERVWDOETREK
ZW LA o> TS 41 (extrapleural sign) (K 3) {5 : BhESNY  EfI2H D
TIMAD EBE ENICOATEFZ2E 0WAE (HI30BHE) OBREZER T, 35 1KDI0°

FHTHEBELLTRZSSNBVKREMANORRKRESH (M3DA) (2KHDELES
THEDOLEND) TREBRIMBWEAKBETH S, } LLTHAHAINN TSI ENAS DD
M35, BRBACELCTIEEZHILICKVWHBDOT—RTERTHH LERED
WWEBRHEOT;WEEREELLBWOERUTH A S,

BB OMAS [5,6]OKALE., BEEXLABEOREREIIB T ST JIEEOHRIC
EoTRBEEMNEL WV,

BAIHREAXACEIZ2IREERmZAVWZH#EEEHRERZ ICB TS5 ES/NERE
DOLBBREICHE/NBEZEMDEE (mininum difference density) ZBHFE L 2 [7]. M@
BEOERMOERMEZEEREL., EMICH - ZMERD H2BE) OFILEZHBEREIW
FEZHAWVWTHEBTZ LT, ES/NOIEFOLGREEORLEZRD L. REIZIT T
YIVRY- AWM T-IL DV BNZHEREBLEEDI N, EERAICZIDOHEZES>TWVS
RENRRBRZIARV, BKOB TRIERHIROBIAFZHNETOHNHEZ D LITIVIMANOE
tz2®ZS>ET 5,

CAMDOERNI-VIHRE, FTEBRE, REZLEISCABREHBITLTHH
WIRBEBR, &, AR, BBROoSEREDOICLTS THEMENI-V (B
EROKE., REAELT, WWMICHETEVWEZRE)THD, THEBENI-V) ©
BROWES MTRWhazy shadow, ZEXELTARBLAEMBICEZI IS ERT
Wkl CRERS. MOBMABAENI-VICRBEEELENIEL T3,

TR (BRAESZ2RT) ERAFRBHOMEEH . ERHSATARN (BLEOD
a2 581T) . DOEDPDOHIEBE (RFEARXKIBOMA) KIIEALE T A
DB, intensity windowing[l0IN &L WEBbNB., TZOXIBANNLD DN} & fF
DI INEFESIFERFEDBDD. HCOBRBCRIIIVEEZESFT TH LW
E3THB, V-V I TEFHRINVIOEFZBIARSDTVBEDTRAEVAELEE STV
FHEGERBEERCLZ2BABEO—D. RA4ER G M3y o) %111
HLTVWDEL2BEA0 T2, BRENBEEEBIBLWTERERETLET S &,
TROBEFHINIVOEFZZ2TEHIETHNLABEBROIVIGIAIZ2DT TVDEDT
Bawh, BOET I IENTBZETOARIMNEIZIESAICHTL THI/MAMNK
EAL/LidVeber-FechnerFZMIIC LN IT—ETH 2. (ALMEXE. LFEAE) . O
FONRBEIVINEDS THYORAF B EDLOSRVWATEDZET - VIMERAIRER
EEZEZX TS, Overall density®ZE DR W, Whi) Bdense breastDEERE &
RODILREHTRY. WHRI-PCHLEEEEII 22 IR0V nbS TH
W, BE2DCEFZRERLD2DERBOZ PRSI N, §—D0HEHELT
lesion obscureDBRHDEZDDHEHNEHELTHERULUOLNDESICES, ARAICEE
WI60ERENS ., RABROWVEIDLZEMNZRE. ZELAMNZTNTDH. WII-PIZ
EXNEIRBEDPBRVEVNINETHASI0. —FH., BEELBICL 22
(trabecula) DRAIIEEBEZ2H ICIEI Lok, Y03V 1 571-DIVEN DB E A
ZTOI2bHATHT DL EHARBHEBENZVWIEDATIEARAWVWEE S TWS, 19804 1H
AAEL =7V BLE A(CFsBr) i 28 HE RV 7404 - XREE IR IMM-O BT abb

12
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DRBRAL VBERAVENRATH oL ERS, Thb5. EOS[12]0BHEL =1

I E RS EBR AR -AER THEEOBERBOD RN S > /m. 03y 1)

SH-ONREAD R LV BERBROECHENS LS ICES.
SERZORELEOEZ LOFIVRBOBESFIICHUAENHZ LS5 CBA D,

5. ABRHFRBEZHICBI2MMAaRILE

WVEBELUFNCS EHE<FRBEZHOEZFORBRZRNSE, ABBIUHERRE
EOGREEZEOHE., BRIEZODWTOMKERLIIRL =,

B A& L TiE)in vivo radiogram, 2)EBEY R OKBEW/E . D INWVILD B K3
BTHAHITWW I/ RABIUV I RO 3 FZ2N I LEZ. AEBEOHMAG KIS
(minute punctuate calcification) % B 1K IR @ #5 %I f& /& (psammoma body,
psammomatous calcification) ZOEFEHEDPA TIFIFAHEBLHEL D5, BHFIWET—D
—DOAKLEEBEIZIOIILUTORESITENDG AN KZH T (HSHENEKT
T5), BEEOINIZLB2DbDLDEHNIIBNNIEEDLDOTESZTHS. HAITK
BMX-PDcalcific depositiZ3P_- U TEDMIIAE DA TR W IZ & IZATEX-P(in vivo
BLUWin vitro), ML ZHWRRLEOHNITHLEMNTH S, MM EGRLEERTIn
vivo radiogramiZ X 5 R#E & U (BREE) SHBEZEZNITEMNIMVME (BMEZ D
) TTHBHETI2BBHEOH A ZEATNYS[13-16]. AW THEOAEIIK KT
ERBZEFENEINVEROT, BEREABERKUEBLHBLULARIA TRENEE Z#
CTHhIREBELLBWEHWTWS, (EW KE)

6. BIKZWH &I

MBROERBEROKFABIIMED. SHISTFREBEZ2EEAMNTITHSIMELTEEL T
WBEEBIKEODTRILKBHRAZGANITZHIZES, TOEBFRHIZTHEKBOTI-7 1Y
ROMBAICDORBRMNAES, HHIROKE (H4) 2R TAANMZER T N Z2#HT 3
ERELKAMMEEERIDIITERL, ZORBEHTESHZL T REZEVWESHE
DHERTHD, WNADEDARAEFENDONS., HIRORRZEAD>LITEHEE (B
EOFACHETS) . #HilihEm (BR) 288 TEHE#FZE VW EZD DD EE X3
CBOREBEDIABRDOTIERWNAEBbNS., BHREZEIZ — RE & DA TGAM
UTZWZL TWAEKSICRAS2N, BEIZREAAME®R (£, . EHF. 3985 -9k
E) 2ERELARANGED SN TV 3,

7. CADZH#HET D DI

RARCHE<OBMENDHICL THHAOHEEITIE MD, PhD OXRHEREWVWIF L&
WV,

MESGXONEEBNPEAABMTH THBENEI0BICEATIHEEUND S, MD
MODROBVWERIFEAIT, 2D VMR THhOZEd PN EL THspe
cialist idiotRELLDORITDBHTIIEBZIELETHS. HENEWNZERL LS &
TERAFENONTBADROI VN0, M7 WA RXTEBHENZTH S S,
BRHAZAVWEERGIREZORA[LTIOALBRST INETWLS DOMOEREHFEZ L
THTHEDHAALIDOEES (RERBOA#KZLEETE. ALEETOHER. =5
KRERIZIER7IMMNHAEZESTBEN) 2RUTW 3B,

RBECHEREN CARZEZEME DALBHEDIIROTEFDO—DTHS S,
(BEEDAHEBRSEBBECEH#RT 5. )

13
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X ®

DER—EZE,. ETRAE, TLXEH: BThO23 L -HBRIBATIHLPrDODLIEREAR
s LoN—EAREROBHAICHKD —, 5% EE 1995

2)Kundel HL,Revesz G : Lesion Conspicuity, structured noise and reader error.
AJR 126:1233-1238, 1976

3)Potschen EJ, Bissei MA : When is it malpractice to miss lung cancer on
chest radiographs ?, Radiology 175 : 29-32, 1990

BB : FAVNEROUCAMZHANOIRA-B2HUCAMXHE O
ERXEZEH, BRKHSM|, 39:225-233,1994

S)MA Bt SFEEZHIATAOFRM —F 6, EAXKRGEDOIL -2 W, KA — L
&R, Y27 U -, J175-7K B :195-206, 1994

)M A Mt WHEXKRZHICHBITLIEMBES OB, BRBKH M3 0 1399-1407,
1986

NED ¥, REHRE, RE—17. BB & BES/NERIREZOILBREICEHT
LHEBHOE - B/ NEBEZE : Mininum Difference of Density Method, E A E#&
T 5(1)28-34, 1987

BYULAMBENIMNIT v, Ry EHRE L, 1987

NMEZAM : MECTOERERE —MAEMIHICESCTIMNA &FE, 1995

10)Pisano ED, Chandramouli J, Hemminger BM, Glueck D, Johnston RE,
Muller K, Braeuning P, Puff D, Garret W, Pizer S. : The effect of
intensity windowing on the detection of simulated masses enbedded in
dense portions of digitized mammograms in a laboratory setting.
J.Digit.Imaging 10(4):174-182, 1997

IDTEA K- ERAEGLME pp28 HAEJE, 1997

12)B0EE MEEH, LE %, B8 f KEES: (D)) I771-0EBOHER
HEBKBEERHS 1980 (FriR)
(BOE&E : 1))V IiMM-OERMERIE. AR RKEZERZELHLI8IE2H)

IDKERSE  EURT, BEM—  ARBBCHETIHE (E38) - EBOH
RBOURABCBIS2ERUEOKFEHICEHL T—. BAEKZE25: 1,1966

IVZFHEE, FHEBRX, HNEZ KERFE, BRRER, ABFHRE : ABHEBKRNOMD
ARLE-HBEORRE. BOBK, 13: 798, 1967

15)Fujimoto, Y. and Akisada,M : Soft tissue roentgenography in diagnosing
thyroid carcinoma. Vth Internat. Congress Endocrinol. Hamburg, July
18-24, 1976

16)Akisada, M., and Fujimoto,Y.: Soft tissue roengenography in diaguosis of
thyroid cancer —detection of psammoma bodies by spot— tangential
projection. Igaku-Shoin, Tokyo and Prenum Book Co.Ltd., New York, 1973

INMEARSE EH . B8  RAXEEHRLBEREZ—EBRFKRZ2TLELE
BEAZHENROIRBE. AWALI/IvIA, Med. Imag. Technol. 16(1):10-19, 1998
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) e e — =

M E M
[ #eos) b[# me2s) MEEEE]

FREED=RILFERNE ZOREEDOHE

BAE L ¥, AOG1T*, FHEE—

1. Lo
HRCBIF2ABOBERIIKIZIETIEEVHOD
O, ELEMERICH VA2 -2V 7 LTOEM
BZOBEARIEEI o TETWE, FOFERFER
BEMBETH VN ILEFIREINLTREYS
5, FDLOEEIVET T T 4RLBEREREH
RERBRSEITONE L) oTEL. LEL,
THhOBRELZBVWTHNETI2BHREILEATEH Y,
FNEBRETIRMOEHEIIKREZVOIRKTSHS.
FOEHIOHREOEHEROHDI V2 -5 12
& 5 X Z# (CAD : Computer-aided diagnosis) DA
%-HAEPEACTONTETYS, &E, 134D 13
RVEYI 74 RBVayYa -y ZESHICOw
THRELTVWE, YVETF 714054, EEOKE
SRUB Y R R ERICEBTE 2V LD, £
RXBEBROMESCREOIEVEA, BEEOHER
MZEIL) LIFLIIREFHBEIE2Z L H 5.
—ﬁ, BEFREIFBENTZOESZZYT VYA
BRI ENTRTHLY, SHIREOREICE
Eéh% L, BOoNAEHRII-ATEETH ) B
WL2ERBEFE L W2 EOMEEEHITONS.
Goldberg b ) IIABRBEERERI BV T2
VA9 b7 =22 BV-EEGORERERN 2 RE
L, RELIIBE- FEBIDELET(EROEEW
&%&g%ﬁ&b S XEEREL TWD A, pn%
BoZRTEEZERE LTS, UEEOFELY -
&, BC=XRTCEERNY X T A %mblfﬂﬂﬁﬂé’%%
SERTHICBETELZZLEHREL TS, BAS
VYILEKCBIIEBROBBREEL ZRTER
BIZoWTHEL, ThICL ) ZRTHICES I RE
TEDL)hoTEL BIEELY BEXRTHIC
i L2 EREB KR, REREL EOFHAE 2 AR
LARTG A= %HWAZ LI, ABEBEDORE
HEBHOMEEICOWTHIREL TE 7.
DTIEHETTo TV ALBBEDSRTRRE
ZOREROHEILOWTEHT .

2. AREZOZRTERLZOEEROHE
) a&E L-ARES

19974E 42T, MR R REERFHICEEH S L
rABEE S L, BUEBIZ17RAT, OB
B0, GHERE 106, —FH, ENERLSHT, £
DHHLERETH, AERERH, TEREEIM, #
WRE 1B, BEHYURE LR, FOMTIBITHS.
(2) ILBRES O BB R = RICEZ DR
Fig. lKRT I, BEESHEB(T o AHE
SSD2000) % VWV CTHIREE LX) 7TV 4 AR L,
FIPOLHBAENBETAEREZ NV I VI AL
ERBEIC, 7.5MHz 2 v =787 0 — 712 i)
RRBRMEL Y=l kD BT o - T O
BEROHAOEBRDFBICAVIVICANTASA. 2h
bav¥a—F IO ATFhAERED LICZRITE
BE#L-%, K7V F—¥2EEL, 77 V13#
WRUHREAAR L CESES L EEMEL, =X
THE & % BET 5 (Fig.2).

3) BEWHND 20D I8NT X — 7 B

— 5T, it & N EEZRTEB O 4 L EHIE
YRV, BEBRHUOLDONRT A - 2 REES
WEHTA., SEFERLANTA-%1E0a =5%/36
TV, @B=SDD2DOTENDYz—<%Fig3ll
AY.  HEEREOMMOBRE Y, BIREEOEL
EPLREITCOREDITSOEOBREL BT S &
Zzbhkb,

(4) FRATHE R

NG A—F
a=S36r7 + V?

B
F13.715
(1.416°6.740)

F10.136
(0.03970.244)

MR
SF7.160
(3.762°17.49)
F350.175
(0.08870.283)

¥Mann-Whitney DUIRTE . *EZEF Y

DEDEHIIC20o0D18F 2—-5 %A, BEXHERE
THERFLAER, a=5/367 V2, p=SD &
SEERHNCERTH A Z LN REENT:,

B
p<0.0001*

B=SD p=0.0211%

¥ BUREMAZE BERBE T329-0498 HiAEmPIENEG A AT % 3311-1
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EEEBHRE

'
avr-ye
75MHz |

55 errma [ :
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computer

Ritinm
Imegnetic seasor pewemt

Fig. | BTEEDOY = —%

3. BbbhiC

LHETIE, BEE=ATHE»CILREE %D
L, BADONTGA—- 2 FHVWTHENICEESEZHG
TAVATLAZHMEL TV, MERLLT, EE
OELEBZESTRELRZTERZS VW &, #
MEBPG200EENWIEREFHVESBOREL
259,
AERSICBTIBEEREOREN 7 0—-XT v
TENBHES, CADV AT LAOERLICHT, Bk b
MEREBVFLINS.

WAL, HEIAKREFERLEROKLVDLE
BRRVU=ZFEXORHERLLOXRMEICLE D
NDTH5A.

[3Tw)

) 2 HEE. R VETF 740V 2 - KBS
REOBRLFROTERE. HIERSFRE 199 ;
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A Spellchecker for Mammograms

Akira Hasegawa' and Robert M. Foley’

R2 Technology, Inc. has designed and
developed the ImageChecker™ which is
intended to help radiologists avoid making
costly “oversight” errors when reading
mammograms. The ImageChecker system
functions much like a “spellchecker” for
medical images and highlights suspicious areas,
which may have been initially overlooked.
However, the system does not diagnose cancer,
nor does the system present new information to
the radiologist.

Breast cancer is a leading cause of death
among women in the United States. The
American Cancer Society estimated that
184,300 new cases of breast cancer would be
diagnosed and 44,300 women would die from
the disease in 1996. If detected early, breast
cancer is typically treatable through a variety of
inexpensive and less radical surgical techniques.
Failure to detect the onset of breast cancer can
result in the progression of the disease from the
early stage, in which the cancer is confined
within the breast, to later stages, in which the
cancer invades or metastasizes to other parts of
the body. According to the American Cancer
Society, the five-year survival rate for breast
cancer patients decreases from more than 96%
for early stage to 20% for late stage cancer [1].

The first phase of the breast cancer
detection process, mammography screening,
consists of x-rays of the breast. The films are
then reviewed by a radiologist, who screens for
certain observable abnormalities in the breast
tissue, which generally indicate the presence of
a tumor. The combination of viewing a large
number of cases, 95% of which are expected to
be normal, fatigue of the eyes, the complex

structure of the breast on a mammogram, and
the subtle signs of the disease, can result in
false negative mammogram readings. Several
retrospective studies have shown that 20-40%
of breast cancer goes undetected at the
screening stage [2-7]. Of undetected cancers,
additional  studies have shown that
approximately half of the cancers are missed
due to observational oversights by radiologists
[5,8,9]. Furthermore, retrospective studies
have demonstrated that most of the missed
cancers are actually visible on mammograms
taken one or more years before the cancer was
first detected. A false negative mammogram
reading can lead to a delay in diagnosis and
treatment, potentially allowing early stage
breast cancer to progress to late stage, with a
significant adverse impact on the patient’s
survivability and the cost of treatment.

The ImageChecker System (Fig. 1) is a
Computer Aided Detection (CAD) System
intended for use as an aid to the radiologist
reading routine screening mammograms. Its

Fig. 1 ImageChecker System for mammography.

*R2 Technology, Inc., 325 Distel Circle, Los Altos, CA 94022, USA
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proprietary algorithms are designed to identify
and mark “regions of interest” (ROIs) that are
associated with perceptible structures in the
mammogram that have some of the generally
accepted characteristics of microcalcifications
and masses. After the radiologist’s initial
review, these ROIs are displayed on the
system’s small video monitors located directly
below the original mammograms. Thus, the
ImageChecker System assists the radiologist in
minimizing observational lapses by identifying
suspicious areas that may have been overlooked
in the initial review of the original
mammogram.

R2 Technology has conducted clinical
trials in the United States in preparation for a
submittal to the US regulatory agency. A
retrospective study was conducted as follows:
(1) Approximately 1000 cancers found during
screening over the past two years at 13 clinical
sites. (2) The “prior” screening films (taken 9-
24 months earlier) for these cancer patients
were collected and reviewed by a panel of 5
radiologists. In a blinded review, at least 4 of
the 5 radiologists agreed that 15% of the
cancers were visible and immediately
actionable.

The results of the trials were: (1) The
ImageChecker System flagged 83% of the
approximately 1000 consecutive cancers
diagnosed by the radiologists. (2) The
ImageChecker System flagged 85% of the 15%
overlooked cancers.

By flagging 85% of the overlooked
cancers, the system is expected to improve the
radiologists’ performance in mammography
screening. Figure 2 illustrates the potential
benefit of the ImageChecker as applied to the
approximately 184,000 breast cancer diagnosis
in the United States in 1996 [1]. “The
Radiologist alone” column illustrates the breast
cancer figure of 184,000 current discoveries
plus the possibly overlooked 15% — i.e. 28,000.
“The ImageChecker alone” column illustrates
the 83% operating characteristics of the
ImageChecker on the current cancer — i.e.
153,000 — plus the 85% operating characteristic
on the overlooked cancers — i.e. 24,000. The
anticipated benefit is illustrated in the
“Potential benefit of the ImageChecker to the

Radiologist Potential benefit of

alone

ImageChecker
alone

28,000
cancers/yr
overlooked

Fig. 2 Potential benefit of ImageChecker System

Radiologist” column where the radiologist,
using the ImageChecker System, is expected to
increase the overall cancer detection by 24,000
to a total of 208,000.

Currently the ImageChecker is an
investigational device and is limited by United
States law to investigational use. But it is
approved for sale in Europe and is in the
application process in Japan.
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RBEROAFIEZEEDELE LT D.

ABAORMIL, H5HUBRLARLT+—Yy b (ZOLEARITEZHE) K
RREWEOOE, 125 —%y MEALT, ELHETFT 7 UL TBETB L2
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XOBERREZ2a—A LI —THRNTHDDET 5.

FEPNRE S ZRXEOEER, HCEDLRBEZINS D ETS. BHIRID IR
RIEUTHERLED (RREZOHDBSEIFHEICTZIMITS) .
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(G KBRA, MRS, B IHE—, RBHE—ER, SR — i)

BE AHXTH. BNGHRET I 2ANWERTEMHFIEO SRR OV TRET 2, Bk
FNCid,. BEGEFATRBROM GREHER) 5. —BRIBBRROBREXRITBRET I,
BRI 2Ty Vet T 2EGLEEE,. BXK, FHMEEBNOLETOEAREEHEIR
EFETBHERZDNWTIIRD, T T Ty PHIEFIEO BEREICIIANFILE THFE L ZEGLR
ITHFZN— b AFAIMPRESSZRIA L., BRETICERMREBIIREERNSFBIL -#sHE

EREDWTHRELRZ. £z, BAROREXRE EFANOMEIR 2 HEESR S U TERICEHN
BREET N ERAWMHSRMHFIEZEEER L. TOFERE URRXEGICER L ZERIC
DNTHRT., IHIZ, WEROBBIICEDENEFIRICKSMEERE L T, 2FE0FD
HIZDWTERT 3,

BT : JCADM97002

B/ 5 — 2R EERERIC K D EWT - B
(R — an)

BE AR THREOEAEGLBOHRZ, £& U T2O0H/IE - EG/NNY — > REicH T &5
8. BL BERE - EREREAWCREIBRERZBENWTHENT 5. ZEHXEICBNT
3. XBBERAWERADZAZ =0 T RATHXEEZHRLITRRD, I TRVPAZEDNS
BEDOLIIT—72DFTHATS v—F 7 OERZBHET. YT I LMBTIIE
RAICZELOTHAWMIBIRH D, CTOBAURAT) —Z 2 T \DEALZDHTOFHERTELR S
R INTNS, ZZTiE MEEOIKTHBEDEREZRBIIRRTDI L, BL EM
DZTREWHGEZBOST I ENEREETH 5. BETIRHER{ILI N AL (Virwalized human
body) DZW - BEADBAIZDVWTERRNS, ZONREEHIERTIZHETEF -2 a2
WrELfiTs. 201HE L TREILABRES AT L0855, KIEILINEAKIIERZMAZZ &
DEFMIIal—2a Pl xEELTORET Y T+ (Augmented realrity) 23HT< 3,
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