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Differential Diagnosis of Solitary Pulmonary Nodules
by Computerized Statistical Analysis Using CT Number

Masahiro Mitani" , Katashi Satoh”, Akira Tachikawa®,
Hitoshi Takashima" , Motoomi Ohkawa"
and Masatada Tanabe"

There have been previous reports on the differentiation of
benign pulmonary nodules from malignant ones using CT
number. However, most of the nodules were without
calcification, and diagnosis could be made only in limited cases.

In the present study we established new multiple variables such
as relative high density over the 75th percentile, inner gradient
number (inner irregular rate), edge gradient number (edge
irregular rate) and increased area rate (IAR). They are
automatically calculated from CT data by computer. These
variables are transformed into relative values, enabling
comparisons of nodules without a standard reference phantom.
With IAR, pulmonary nodules were classified into three types :
type 1 (IAR 1.0-1.4), a high-density solid mass with well-defined
margin ; type 2 (IAR 1.4-2.0) between type 1 and type 3 ; and
type 3 (IAR>2.0) alow-density infiltrated mass with ill-defined
margin. We studied 52 cases with solitary pulmonary nodules,
whose diagnoses were confirmed either histologically or on
follow-up. There were 34 benign nodules and 18 primary lung
cancers. Using step-wise multiple regression with three variables,
42 of 52 cases were correctly diagnosed. Twenty-four of 28 type
1 cases and all 14 of type 2 cases were correctly diagnosed. This
computer analysis is considered to be useful in distinguishing
between benign and malignant solitary pulmonary nodules.
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W& OEEMREDOHIEBHNIL, FEEFYTAICLD
WFOPERRME, [ELFOBFHEE L OBRIZOWT
FIRFER TV, REROERNICEE ST 2604
e {2\, CTIC K ZJEHEO REEOZENIIE < [3Siegelman
LIZX WCTlEx AW 72EAl s TnE: 9, s D)k
BRESTHAHD, WMERMHICIVCTHEIZEEH T2 7- 0
77 v PARFVIHIESBLETH DO W FRILEE
ERWHERENSGTERWE Vs RIEEEH -7z, &
fgeTid, EROCTENZE {bE 3y Ya—4ICX Dl L,
BERFESHE AV TREERONE L ER ORI VT
WE L7 CTE% €27 LIV EOHIHMEICERT 2 2 &
T, BT 7 v P AR TIOREHEO BT 72,

* E

FEFIE19894E11 B & D 19944E 5 A DMIZ, thin-section CT
FHEAT L7z, 471 (3822, 4025)5298%6Cd A (Table 1).
BRI SRR IR CaBIFAH A, CT T EMKD,
RERE MR L Y ESFRRBHTOHEE L T A, BIER
LIIIHET, Z0) b LEEOHETEWIREELL D DIk
1361, #FBEREIC X 0 EEA R did Lz b Oh 176,
L#FEORIRMI L) BYEHELZL D4 0ITH 5.

b;) i

GEBCTI800% vy, IR oy L. sk
I EE120kY, EEIF120-170mA, A F v VEERT 2
#, FOV18-22cm, AT A AEIZ1.5mmE 721E3mm & L,
bone algorithm!Z & V) Bi{E O PN €17 > 72, WHEEUL
512x512¥ 7 %), 12y M EZ RV THL. EREEIK
KE%b1HBEELEERRL, CTOf A -V TF—T%
QUALSTART:#Magnetic Tape Transport Model 1054 %
WTEHARLY , Macintosh Classic Il #47 LT v — 752
¥ €2 — % X680001Z85% L 72,

KREEE O, FHzICCSETHER L EGRHE
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Table 1  Summary of cases

rPrimary lung cancer 18
Adenocarcinoma 10

W/D 7

M/D 3

P/D 0
Squamous cell carcinoma 6
Small cell carcinoma 1
Large cell caricinoma 1
Benign lesion 34
Total 52

W/D : well differentiated M/D : moderately differentiated
P/D : poorly differentiated

V7 MRV, MEAEERE &1128x128K¥ 7 LD
P % # U, median filter CEEL T, TTRBEED 2
A XML 7z, BEF A & BB O fli e 13 B % 3 L 2
bd5Z L TiTol. MBI EEEEEL - 088 LEE
o725, EREICHECMENFEL WL L&, FheD
T DHEFHOHHFANERRE L, Bt g0 &
HEoWEIzEEME L7,

s L 7-fE 1 Macintosh Quadra 840AV | Z853% L, #EFY
7 b (IMPv3.0) # FIWC, REWEREOURE L, ERFES
Fric & 2 REHOBWOFME1T o 7.

FEAYFOHT &L D & 9 ITEBOBIHER () AL
DETEHMER ) 2 FHTA5FETHL2 9,

y=a-+ bixi+ bax2+ *** + baxn
a: EHH

bi : A AR AR 2 (565

y: HEZEH

xi: R

HEZEH () ZENEREHV S 2 L%, B2
% g 2 BOHBISHT L FFL 2 5%, REFETIRE
WERIZEMZ 0, B 1 &L, SR KERE %
FAWTERFRREZERL, #0825 6N FillED 50.5
DE2EWRELBI Lz, EREROHTIZE D IdnhE
RBERTERSIN, 006 1 TTOME LD 1ITEVIEED
TIRENVIIRHFTH S, —RICHBELZHOMI L TIESD
TRENVSBRIFL L D20, F— B AHETHIEL:
HHESIEEADREREE R VT, &MhoiE) AR
DB AT - 7z, IEIEEH 0% 5E 132 HOR N E )5 547
(stepwise regression) & Hiv», A7\ WIHH TRERMATK &
B EHITHRL 7.

WFZIIHERADE —DCTTIT o 720%, BT 7 P AT
CTHEDOHIEIZL TE LT, fERDOMED L ICEBECTED
HBIZLTwv, SEBRAS SICEBREIEE 2 €L
MEDOZELVHE LAMHMEE 22 &) ICBREL, WEH
HOKBET -7z, FUEEE IOV THNS,

1. BEARS & CDBOZTLORIE

BIMEZ - 144HUICEE LT 5 & lEg % 58 L, D

HEZ NI LIZCTEEZ M L. ZHICTOEREMHT

44

(Ewindow width 350HU, window level 3IHUIZ#H24 L TH
D, T4 EHE L EREANZIZE LR E SR &
) CBMER EE L7, EDREE oo Did TS Ak
W2 HHELT B0 TH 5.

a. NECTIE

FE 7 N OCTHORMES 2 R 7z, NERICEEL Y
W EIEA D % 3556 13 281 % air bronchogram %12 & 2 &4
EER, TOHEHDOE 7 LIV IR L.

b. Wibgradientff

c. lfFkgradientfi

W B X OGO — S OEE L L Cgradientfll % 3k

(Y- 14), 15}_

gradientfi G(i, j, r)

=[{(D (i+r, j)-D Gi-r, j)I?
+1(D(, j+r)-D G, j-r)} 27
D, j); G, j) o Blr ACTHHE,
oy HLh B O Rk

ChiEHBH 1 EG )0 EFBIUESIC r 227N
HOMEDCTHDZE & ) RD7AET, B#MIZCTEAZALT
BITERE L, B LuE o 28T, r OffIZ L ) gra-
dientfEIZZALL, r AVNEWVIZERCFEEFOZ(LE ML T
V5, REFFEOREEOFE LT I8.2E 7 I LN STz
9, BRSO =112, DBIIELE OBFEE RS
Izr=4& L7,

MifgradientfE 12DV Tid, FEIEODIGER LML EE L) BLASHE
CNERDEEAL % KB L#E 7200, 8384005 2 ¥ 2 LAl
OFPICHEL, ZOHRIrEN-4G0ETIhLE £
VD Hgradientfliz KDz, FNBICEENEET S L,
FORMMIICTIEDZEATKE VI DHIEDP SN2, i
gradientfEIZER OERIBIZHo T L TRD 7z, kg
EHICHE LURFOICIRE: L REoiEE Iz S S B L
7z, FNEIICEY, BHERE, 2583—k ¥ 1, 5078
=y F A, I58— T AL NERDI, 258k ¥
AW EIMEZEVIFIZIEN, T 525%DNEMICAHY Y 5
EERLTWA,

d. RIS

[EEANROEFHME RN 2T RTOE 7 LV DCTIEDTS
W=t A VEMEE L, Zhl ozt L.
%k & &R & OmEREIL %KD, SSIICHEHBEIRADLDE
BOTAEL EROEEZFHE LS. RORREEOIRE
T, BN B & g O B R A R Ty aE
TERLZET, 0 [ZEWEEFLISENZ ERRLTWA.
JEHE DT I NERE DB EE R L B L OF DT L
L7z ZBREORNIZEROIGE, BRLEZIT-72. 2
TUIEEE D —DC, BB F kBRI Z L g2
LN SR RET A LT E S,

2. [EEOtypedlHiE
BIE % - S44HUIC TP REARCHER % it LTE R % ko

HAER SR $55% #71%



=8 BBl s 495

7. BMEDT - 144HUD & E DL & O Mo 5 THif

Table 2 Distribution of nodules

B A KD, il X Y 3typell L. ig'ses ype1 type2 type3
type 1 : HREEINAR1.0LL E— 145K F— : . » . .
S rimary lung ¢
type 2 : HEHEEENNR 1.4 L)L E—2.05K L e
. T b v Adenocarcinoma 10 5 2 3
type 3 : ﬁiﬁiﬁbﬂ—f‘zloui WD < 5 5 3
HEROBRFHISREZFRIZL 213D, typell M/D 3 3
. R P/D
REAZCOVTT o e, Squamous cell carcinoma 6 4 2
Small cell carcinoma 1 1
Large cell carcinoma 1 1
I
i ® Benign lesion 34 17 10 7
1. typeRI44E (Table 2) Total (%) 52(100) | 28(54) 14(27) 10(19)
type UL DTHE CCTMHIZE DS, typedSilitr
ICONEROCTHEIZET L, type 3id&fficyk { BEz - WAA, type I LTI, EHEICHEAZREOTHL 2
144HUIC§ 5 L SN B TBI DT HTH o7z, HAT RIS e do 7z,

idtype 15580 % ¥, typehSEL 12Ol L7z, EHSRE
EOFTldtype 12928FIF D11 (39%) L& <, type 21
148104451 (29%), type 31X10B1541351 (30%) & A L Tw»
. HEEITldype 33 a&flE S LERETH - 72,

2. t #&% (Table 3)

HHERCT e Nfgradientfilx REME CHEZIIFO 2 h
27275, BUDHIMELGKE L, WEIARE— @A
Lz, MigkgradientfBIZEHEDITD, type 1%°type 2 THE
BREDIOEEH IZfEfRss % THEE;E O, B
EEAKRE GRS TS o 72, FRA9EIR U 2 AR
F TR OB ORI FEN-HE T, &HEDITHtype 1,
type 2I2 B3V TERRER1 % (—#8Id 5% B L UM10%) THEEE
Btz BYEIMERIZA VAR E C, B2 b obs
SREIAEL TV, WEASRKObOREBT 2 L, R
K& CHBRF.GIC, BHRNS GERICEE L TW .

type Sl i ZHET 95 &, type 1 &type 2 TldiliFgradient i &

3. B@EJFHHT (Table 4)
FEERERGRREIC L D HAG DS Z LT, MW
IHREREATREL 25 L ICBIR L., LT LLtRET
AEZRTHEMSRIENS DI TIIRWwDT, #BIR L 725
HiZt BEICBWTHFEEDE LN S DI KT TH-
7z, % B EBeradient{i B L U0iFgradientEO Rl & #/%
—t ¥ A IVEE, SEEMICHECEBEY D20, T
DFERIC Y7o TIE & ) BEDOROS D% | DAL,
(1)type 1

EHERIRGEEZ Y, dTIFIHFRECARZ LTI, B
#Zgardientffi25/ 53—t > & £ )b, HFRYEBRIUROEEL,
Hiftb 3 HE %O EEIFAZER L 7:. Table 4 & 1) B1H
H oz w0l Rik e B+ 5 2 & TRADRES
nas,

y=0.954—4.10x 10~ x (%% gradientfED25/S—+ > & £ V)

+4.06 x 102 x (FHxF B9 S IUS O %)

SRR OEB IS EE L ROEROSEERL T -3.03 x ([FmM& L)
Table 3 ttest
all cases (type 1+2+3) type 1 type 2 type 3
benign malig. P benign malig. P benign malig. P benign malig. P
mean mean mean mean mean mean mean mean
Inner CT number SD 87.3 448 0.101 107.9 39.9 0.142 70.7 512 0.308 61.3 54.0 0.705
Inner Mean 56.3 322 0.151 67.9 29.8 0.203 430 259 0.236 472 491 0.854
Gradient SD 36.8 203 0.127 45.7 19.6 0.175 26.9 18.8 0.334 29.3 249 0.465
Number 25 Percentile 280 17.2 0.196 328 152 0.234 21.8 124 0.166 254 312 0.345
50 Percentile 495 284 0.146 58.0 26.2 0.211 40.3 221 0.253 41.8 448 0.776
75 Percentile 759 435 0.155 g2.0 40.5 0.202 56.8 347 0.259 63.9 66.4 0.859
Edge Mean 848 €686 0.033* 1010 795 0.027* 777 600 0.016** 557 400 0.126
Gradient sD 197 185 0.514 202 177 0.386 183 217 0.188 204 171 0.388
Number 25 Percentle | 714 558 0.033** 873 669 0.014* 654 452  0.031* 412 280 0.292
50 Percentile 848 698 0.042* 1004 802 0.025* 788 633 0.03g8* 557 406 0.202
75 Percentile 985 813 0.036** 1151 913 0.031* 911 763 0.038* 688 511 0.147
Relative Pieces 2.38 5.83 0.000** 3.35 7.18 0.006%** 1.20 4.75 0.000*** 171  2.33 0.448
High Area Rate 0.174 0.126 0.001*** | 0.165 0.110 0.006** | 0.199 0.159 0.081* 0.162 0.139 0.471
Density (Max Area Rate 0.140 0.062 0.000*** | 0.113 0.049 0.003*** | 0.190 0.071 0.003*** | 0.135 0.100 0.407
Bias of Center | 0.472 0.617 0.046** 0.052 0.635 0.025** 0.395 0.723 0.014* 0.456 0.410 0.824

#+p<0.01 +p<0.05 +p<0.1

ERTHE6H25H 45
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Table 4 Multiple regression

type 1 type 2 type 3 type 142 type 1+2+3
estiment P estiment P estiment P estiment P estiment P
Inner CT Number SD * 0.208 | « 0.525 # 0.851 ¥ 0.123 ® 0.363
Inner Mean * 0174 | = 0.403 | * 0.608 | * 0.101 * 0.381
Gradient SD * 0197 | * 0.289 # 0.938 # 0.135 * 0.452
Number 25 Percentile * 0175 | # 0583 | * 0477 | * 0.100 | = 0.360
50 Percentile * 0177 | # 0.453 | * 0596 | * 0.095 | = 0.363
75 Percentile * 0.173 | * 0424 | * 0.423 | * 0.097 | = 0.370
Edge Mean * 0.284 | * 0.478 | * 0315 | * 0.344 | = 0.844
Gradient SD * 0.397 | * 0.156 | -3.11E-030.264 | * 0.176 | * 0.658
Number 25 Percentile -4.10E-04 0.337 | * 0.473 | = 0.677 | -5.51E--04 0.051 | —4.24E-04 0.060
50 Percentile * 0.347 | * 0.953 | . 0.951 | * 0.293 | # 0.458
75 Percentile * 0.392 | = 0.729 | —4.85E-03 0.040 * 0.317 # 0.676
Relative Pieces 4.06E-02 0.108 1.78E-01 0.001 * 0.840 4.98E--02 0.015 5.85E-02 0.003
High Area Rate -3.03E+000.073 | = 0.729 1.63E+01 0.078 | —2.63E+00 0.041 | —2.35E+00 0.055
Density |Max Area Rate # 0.709 | = 0.890 | = 0.630 | = 0.523 | = 0.594
Bias of Center | = 0.846 4.52E-010.198 | = 0.756 | & 0.489 | . 0.948
intercept 9.54E-01 1.000 | -3.30E-011.000 1.46E+00 1.000 9.75E--01 1.000 7.86E-01 1.000
R Squared 0.405 0.782 0.598 0.441 0.382
Adjusted R Squared 0.331 0.742 0.390 0.397 0.344
P Value 0.005 0.000 0.123 0.000 0.000
cases 28 14 10 42 52
mis- benign 4| 2 o] o o| o 6/ 3 10 4
diagnosis | malignant 2 0 0 3 6
diagnostic accuracy (%) 86 100 100 86 81
JEROZEIIEEHE OEEMAL, y 25050 EEEMHL BRI TH o7z,
FRIL 7z, ERE20.405, BHEBIEFAOPUERIT (5) &R%

0331 HTIXFE D IT L VAT, 28EH B 2 FIEH 2
BlOEt 4 BIZFRZ L, [EREII86% TH o7z, P1iEi%0.005
EEBEIEORTVS,
(2)type 2

[FIRRICAHA B SRS OB R, Z DR KEDORLED 2
HHZ@ER L 72, @ RBe BT 52 L cERFRR
PEON, EEOTHEIT- 7. FEfREi30.782, HEE
1EIEFEAOREREIL0.742 L KERIFT, 145104£6% 1E
LS BHFL.
(3)type 3

WikgradientEDEHERE, 75/5— £ ¥ & 4 )b, M
WO EREHD3EE 2 BT, 10810261%F L { 2l
L7z, Lo LEEREIZ0.593 & B EIFIZS b b
¥, BHEEIEEADORERIZ0.390 L& <, PfEi30.123
LEBEFBON Lo,

RICUEDFER LY, type 1 Etype 2.8 X U&H # HAiE
bhEaOEMIGA & ER L.
(4)type 142

BiggradientBED2575—+ > ¥ £ ), HxFHEBIURDE
¥, EAULOIEE IR 72, 4260 24 3 B, BEH: 3 B
Dit 6 FlaiRZ L, EZEII86WB TH o7z, 2 DDiypeh #l
HEbET20, RO type |OHEE ST TV,
REREN0.444, BHEISIERADOUERENL0.397 & ik

46

Diggradientf25/ 53— > ¥ 4 )b, A3 ERILEE O
¥, miEltto 3HE B TERRR 2R L7z, etk
¥4%0.382L HTIT T NILEL, S2REPRYE4 B, Etke
FlOEI0FIEEEZ L, BRI I%TH -7z,

IE #ll = =

filifE (type 1, ZMHIHEHE, 64mB M) (Fig.1)

/NS T AR B B R DU AT B IR IS AE L TR Y, 3D
FRIRCAETDH L, ERFOIHICTL Diype 12 FHVTTH
%479 £0.81, type 1+27T130.80& %4 V), APfFETIZ0.5L
rEMoRMEICLTEY, BELBHLL.

JEREEIRZE (type 1, FBBEIZTELELR L, 27MEM%E)
(Fig.2)

ORI A & BRI & RO I CTH S, Tl
fEiZtype 1 TT-0.09, type 142T-0.10%7x L, #E#EEDO.5
DFThri-oRELBRIL:.

FilifE (type 2, s {bRURAE, 6375514 (Fig.3)

g/ & Z@RUsAs ik L TRRO S, B i3k <
AETHAH. FilllElZtype 27T1.30, type 1+270.69 & FEHE
fEDOSLEERL, EBELBHILL.

FEREVERZE (type 2, CTTAMIC THEIKIE, 7585 1)
(Fig.4)

HAERER #5568 £7%



=% B85l s 497

Fig.1 A 64-year-old male. Primary
lung cancer (small cell carcinoma)of
type 1
(A)Original image produced by me-
dian filter
(B)Nodules selected with threshold
- set at — 144HU
2 If nodule had cavity, exclude from
| . the calculation. Relative high density
i ? areas over 75 percentile were se-
lected and pieces and area rates were
calculated.
(C)Maximum relative high density
area was selected and area rate and
bias of center were calculated.
(D)Inner gradient number and edge
7 gradient number were caicuiaied.
(« 4 *5 . (E)Threshold was set at - 544HU and
: increased area rate was calculated.
. g Small peripheral relative high densi-
iy ties and irregular undulated margin
predicted malignancy.

=

A|B|C
E|D

Fig.2 A 27-year-old male. Benign nodule
(no change through follow up)of type 1
(A)-(E)Same image processing as Fig.1
Large relative high density at the center
and sharp and smooth edge predicted
benign nodule.

HLUMHEIC K & 2 ERUR % 520, I LB EE T
H5H. Fllfiidtype 27T0.07, type 1+2T0.25% /< L., ZkiE
EDOSUTTHY, BHEBHL.

KIZHEFRHE IR Drypel | IES % 2777 5 (Fig.5).

type 1 : FififiE (FPo-LRUBRAE, SOmictd), MEF&BEINEE1.18
(Fig.5 (A1) (A2))

type 2 . BfifE OmF_EREHE, 7851, WA=z 65
(Fig.5(B1) (B2))

type 3 © Fiiflt (R RUBRAE, 67ikictd:), WEREHEINERS.61
(Fig.5(C1) (C2))

type AV HEL (3 LR I3  SLBOWRIIAREIL L o T
5.

% =

CTHE % F\ 7§ 3 D Z T 12D\ TidSiegelman 63 955
164HU % AR L2 45 BSOS REIcREL, BME

ERE74E6H25H

lf‘ ' 4
i

FED27961F176%1(63%) %, Proto5'91%, 200HULLEIZCT
fEzi%E L, RIEEREO S H81451h3441 (54%) % W LCT
B L 2B ER L E L Twab. —HGodwin b7
165HU L. _ECRYENERE 02261 6 (27%) %, HH L
180HU LA L CRE2761% 6 #1(22%) % Bk L BT L, CTHEIC
L BBMRIIEN L FE L TWAD, ZHEAKIEOBE
OFEVFEEEEDN S, CTHEEBERIRESGFICIDE
T B728Y ) Zerhouni 500 W(3164HU Z ARALDIEHEL L
THRE7 7 v FaZER L, BHERZ118F1H65%51(55%) %
BT Lz, EilET v P AEHGHEIXS L, BERE
EHWT, #i15293408091361(33%) &, EAS2IX15
1247 (80%) %, Jones 52X 21F1041(489%) %, Khan
5213626093361 (53%) %, & & IZHuston 52 1E9_TD
&S 5112952532610 (29%) #IE L { ZHFL TV 5.
FLOZE E LT, WEEMEEEHWTRESEDD

& WAL L gradientfif & vy, EYEREEO2160% 9 47 (43%)

47
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Fig.4 A 75-year-old male. Benign nod-
ule (tuberculosis)of type 2

(A)-(E)Same image processing as Fig.1
Large relative high density near the cen-
ter and sharp and smooth edge predicted

benign nodule.

AlB|C

, FOILCREI& Y HV, [k
(2 RYEIERI495 276 (55%) %
IELLERTLL.
—HNEDEZ L HBHT
&, ZH 5lidxerotomogram % i
WIEEATEREIC L D 3 7 1 T4
VF, HEREEIBERE & 3RO
WOBA s & DRARE A2 T L L 72, BEMIHZE % IR
BRELTWDA, AIT7OFRIEEZR LS DIZEMI
137 <, BHBO25BIF23BNRD =D AT, RIF2ERA
TONTWADH, FIH S IZEME A Hv, i o mEH
DBWI, Wil oMRE A3 7L, %
BIHTIC X V766655 (86%) ZIE L < BT L7, Zh
O OWME FFHHNRBRSLETH 5%, AKILE BV E
AN ESBWIERDE {, DROMRRL B E & DR
JERE D REM & WELBMRICH DL L ERLTWD
%%mmﬁu LI EBRNIAITbNAFEIEH B
, AL R BT 2 RUREICRE SN B HTEBRR
¢ EL‘C'«% 4H, HEMREOBIICIICTHIZEEMR
énf FIDBERPRFHE L OMBRIZE ViIThbATWY
ZRLDAaTETIREN LS, IS oMeE
ﬁ*’ﬂi#@@ﬁﬁl WAL Bbh s, RIS Tl ERIL
i3, $RTOEEICHNEE FHVTEWRED Sl
LIEE OB OFH %1772, MEFOBBEOBHIICH L

48

A|lB|C

Fig.3 A 63-year-old male. Pri-
mary lung cancer (well differen-
tiated adenocarcinoma) of type 2
(A)-(E)Same image processing
as Fig.1

Small peripheral relative high
cdensities and irregular undulated
margin predicted malignancy.

T, AWFZE L B OBE IR TIEED T,
HRGE 2 & B FMIET H OBES T, BT ERERIEARY
— Tl L 2 E T 5 2 Lo olz. RIFET
X EHEOSF I 2 FIRIE A D TB Y, WNEOCTEDR
B—so—HlEEz 5Nb, HxtayEIIURIEREPAE D
HEBHCTHEDOES WO L ) 22 R LTBY, #0574
BRMEE Lo Tl I, BN SV D58
TRMEEICH o 7z FERDAKAL DA & LA DKER % 7R
LTBN 2 HiAbIA b A87- 215EIc kb L EbLR
5. JERI DI ’E.LH( -FR T 7% {typeSlllZ 3483 % Z & Trype
1%7type 2 TIIPAEATLE LAFBT S HIZHIRIC o7z, L
Ltype 3B L TIATRTOBEE CRESMICEEEZRD
ol AFETIIMEL - 144HUICEZE L2 L5,
type 30 & 9 Lo IERE Gl L 7z 8 i8N & {44 1E
HWAEB O Gdh bt Bbh s,

EEGIHTIC & AIEB OB TIE, BRI FHIA
frof/:, (BEETHEEDR LN T BMoEE Tl %

HALE S5k 55548 #7%
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Fig.5 Ciassmcatlon based on mcreased area rate (IAR)

(A)Type 1(IAR 1.18) (A1)Original image (A2)Threshold was set down from —144HU
to -544HU and selected increased area. Moderately differentiated adenocarcinoma A2 | B2 | G2
in an 80-year-old female showing high density solid mass with well defined margin.
(B)Type 2(IAR 1.65) (B1),(E2)Same image processing as type 1.
carcinoma in a 78-year-old male showing features between type 1 and type 3.
(C)Type 3(IAR 5.61) (C1),(C2)Same image processing as type 1.
adenocarcinoma in a 67-year-old female showing low density infiltrated mass with ill-

defined margin.
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