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< SUMMARY >

Purpose&
Contents

Establishment of a new protocol for quantitative and objective evaluation
on chemotherapy response in Lung cancer patients which measures volume of
tumor using CAD technology.

Results

Securing ROl data of Lung cancer detected by manual.

Implementation of the algorithm technology for Lung cancer detection and
completion of clinical validation.

Implementation of the algorithm technology for Lymph node detection and
completion of clinical validation.

Ensuring basic technology for CAD system development.

Expected
Contribution

Providing basic technology for follow-up on the other lesions in addition
to chest by expanding the range of applications.

Leading to secondary outcomes by providing basic technology and technical
support to researchers in other fields.

Utilization as the educational materials for |IT workers as well as
heal thcare personnel via introducing a new healthcare professional training
program.

Expected to be used as a base of the unearthed items for new convergence
study.

Keywords

Chemotherapy .
) ) Computer aided
Lung cancer response Tumor volumetry| Medical image ,
. diagnosis
evaluation
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integrationO| Zlsseh W XA el AABO0| Hest ESH Wl XXM ciZe A HolH
£ JEte 2 MY Y TS Jjue A2 g 2 AE IHoM Z2aYe 3 s3Hs
=0[|7| st =™ 20| FZAHoZ o|F & £ Aoen o|F il YaANEo=ZE oo Y1,
AME|E = A= AAEHCS| JHEro| JtsTE. ot ofH 2l AlX AAM ALSSH| AR ZRO¥S
s = US.

2 d7sE 2ZEQo Jgo| OXX 210 MA FSHYS AMA EXfolA S BHZ HItol A Zst
X} 5t A2 & O ZAHatxo|D MESH Uhg HILE Aldst=d dAH 227t US.

O & 7= CADE 0| 8%t 3L AMHMEY 7= 7Y 2 M2 chemotherapy response evaluation
ZZEE EHES 2t dez dne|E Jes st M HiolEE EEstn #HEstod CADE ol &
St 23X HE AFE F8g. ol AEE volumetry 5 Z3IHE 7|E RECIST Zofet Hjm &
SAY 2EAMg St 43 s o, =SHAMAME= volumetryE 0lE8t MER
chemotherapy response evaluation T2EZS gEstozZ M 2028

XA Zol|l olof 7|x dlolg| SEZE o225k, Iymph node Z =0l

N , ot A& % "It f/uoll chEk 24{0| Jts
st =3 CAD Al | 2, 2EXH2Z volumetryE &
i

pE B g =k-1108 .

RECIST -
TEHEAZTHHOH=ER volumetryZt
YrSdztH

Volumetry @7} ©

EEZ Y
Tumor 222 9|5t s
|| t;g%apl% ;}?*1,:! olabE A= ol 17} CADx A| AR 7k
AT E o] =l
3 7

Lymph node £3}
—| 2 s X2 | UNEAS D GI}
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Volumetry= H, 2+, =7 BEo| 37|29 H

s
2 gotst7| flal ol2=1 US.

Hel A FZ volumetryE o|Esh | Z2& EMof oist AF7F E0FHD AS.
e CTE 7|utez =t2 H ZEo A™MZ o|&5to] AEe| 37| E7F EEE 732 W 13702 H|
A = s7ie] oM ZHA9| dHi|I7IAZHdoubling time)Ol 177 o|2kal . (Yankelevitz DF,

Reeves AP, Kostis WJ, Zhao B, Henschke Cl. Small pulmonary nodules: volumetrically
determined growth rates based on CT evaluation. Radiology 2000;217:251-256.)

o 6370 H ZZHEollM volumetryE O[83t0] T3t doubling time2 O|BsIS M &M AES
Fletsk=0l A0l BZE(sensitivity) 2t S0l = (specificity)Z7b Z+2ZE 91%, 90%% 11, 98%2| =
2 SMo|EX(negative predictive value) & E 2l .(Revel MP, Merlin A, Peyrard S, Triki R,
Couchon S, Chatellier G, et al. Software volumetric evaluation of doubling times for
differentiating benign versus malignant pulmonary nodules. AJR Am J Roentgenol
2006;187:135-142.)

of x nidimensional diameter) S YHECH S| |

Mg SdIMes o #HeEE O glddskd & = UF.(Zhao B, Schwartz LH, Moskowitz CS,
Ginsberg MS, Rizvi NA, Kris MG. Lung cancer: computerized quantification of tumor
response——initial results. Radiology 2006;241:892-898.)

o A= MA ZHZ(automated volumetry)t =& =& (manual measurement)2 H|WSIUS i IFE
MY 5™ o|8%t 4% A B8 dotol|l U0 E=XZEe| Felst 2LX[7t gyt £
EME 0|88 2% b3 Hotol U0 24%2e| 2LX|Jt UctD EE (Marten K, Auer F,
Schmidt S, Kohl G, Rummeny EJ, Engelke C. Inadequacy of manual measurements compared to
automated CT volumetry in assessment of treatment response of pulmonary metastases using

RECIST criteria. Eur Radiol 2006;16:781-790.)
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(2014.2.1. ~ 2014.12.31)
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QIAEIO| 2010-2012H 3 SoF =& AMEE Lfsto] m et ZEhE 20 chemotherapy 22
2Rt & A Aol &7} 5H01 RECIST 1.1 guidelineol w2l F7|AMQl 8HE HII7F o] F0{Z
2HAt & 188W = 80| Wik CIo|HE EHEE.

P4 ol = et 7|15, dHe| 7|58 Egolol s, ZE 7|52 dYsst = A
H, dddyd IE=R ZR/sSto] dlolEHolAst &, P4 Oo|E+= DICOM 3.0 EZo 7|gEtstod
512x5122| 37| & 7IX|= 24H|E AAo|of 2.5 slice thickness2 EHIE Jas F=ESIHS.
THE dolHe F3 L2[F9 HAA S sl 2t dakel cto|ko o2} A - F - 5t
2 FEXN EFSIUS
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Coronal ,

J8 4. 2 AFEO0| T gats 28 M7 7|42 S8l MPR(Axial, Sagittal
plan) 2 Xix| st T2

o UM o=z BO| ALBE= FZHgt(Median), B gk(Mean), 7HRAleH Gaussian) EE{2| &
? ESHHol= L5st M5S LIEMLE ZA £4lo] BIHSHH wasto] A 28 Al X
2t XNste| ooz AZsh/|E &, o|3et EMAES Eetsty| fls 2ol ol ALSE
I Ues 2FEM ZE{(Bilateral filter)E 70 LD2|E2Z AHESI0] Feigh. HFEH =
e g2 L24X o|gtM &M (Anisotropic diffusion) ZE2] EXMAMS Hetst ZEZM
7M1 2 EdE T3S MAED Ao gael AAHE gixoz EEE £ ks HO
of & JHe| m2io|e{(smoothing, range)E ALEAIZE Yoz ZEHZ ZEE Mol
= U,

J8 5. =7 ROI MF o
e = AHFOIM AIESH F B HZE Lug|E2 2 AFLXO0| REAH JHEESH 3D Virtual Sphere
Region Growing method=Z, O] L12|E2 At ¥ =& J|He| HEgoZ X9 M3SH
ShaF =of w2l 3xH F(sphere)E 227t A SEZS St= 7|, 7]&2 3D seed
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5l

Zt Hlole|f MEod| thsll =& 53 Z2oie} viXts 5 Z 1t pixel-by-pixel HIE &
TP(True Positive), FP(False Positive), TN(True Nagative), FN(False Nagative)E ot
oo, o XEEZS E8H Dice’ s Similarity Coefficient(DSC)2F sensitivity,
specificity® AIXSI Clg E 17t &2 ZoE ¢g2 £ JAAUS. olxof W= Zt o
O|lE{ MEO|M DSC && Zz}l, to|x StollA]l 0.832, HO|= ZollAl 0.840, =HOo|= AloflA
0.6832 +=x|& HIFS. £9|, 0| 5t} ol ZFof st HoJEf MEOME =2 &
AMEE HF =S,
=to| = Al HolE & Ho|E 5t M
DSC 0.683 0.840 0.832 0.744
Sensitivity 0.621 0.800 0.744 0.685
Specificity 0.999 0.999 0.999 0.999
<E 1> 5 2 WAE 5% A 2 RAE BIF 2t
ofgf ZE 20|M 2 AF ZuE =Z BE0E Ef FAF 7 ADED HWEFES o, 2 o
TZle| Ho|H 7H F Aoz So= 75t DSC7tF HI=SHALE O =2 $£x& =2
ol e AHE 2E = US.
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= Cllof & g1

Gu, Yuhua, et al. "Automated delineation of

lung tumors from CT images using a single 15 case S| 78.29(vs Reader1)
click ensemble segmentation approach." S| 77.72(vs Reader?2)
Pattern recognition 46.3 (2013): 692-702.

Guo, Yu, et al. "Automatic Lung Tumor

Segmentation on PET/CT Images Using Fuzzy
Markov Random Field Model." Computational 7 case DSC 0.85+0.013
and Mathematical Methods in Medicine 2014

(2014) .

Cui, Hui, et al. "Topology constraint

graph-based model for non-small-cell lung

tumor  segmentation from PET volumes." | 20 case |DSC 0.791

Biomedical Imaging (ISBI), 2014 I|EEE 11th
International Symposium on. |EEE, 2014.

high level : DSC 0.683

proposed method (3D Virtual Sphere Region 201 average level : DSC 0.840
case
Growing method) low level : DSC 0.832

total : DSC 0.744

TS Wy HiXE dHo gz E™ME XA Ziof| XHO[E E7| s Zt wHE S5 volume
2 EH5lD Pearson’ s correlationgs Sal AMBAEREME FAHSFS. O 2o, F &
He St AM™Zie AMAnEAHE HolEf ME HHo|E AolM 0.846, o= ZoflAl 0.990,
cto| = SlollAM 0.939, MAl 0.8952| off Zbsh ko] AEAAIE EAS(E 3)

=ho| = 4Af HolE B ol St M|

Correlation
0.846 0.990 0.939 0.895
(p=0.01)
<E 3> 3 9 HXE =X Zzb Z2F ARE 2o Zot

£t =310 HXse 2 EHE Ao X E HIlst?| #I5H Bland-Altman plot 24
S st Zal O8 g3 &2 Jf=ZE ¥ = Uy, ZF o|zo uE HolE ME
oflAl 25 95% o|ato| AlZ|FZt Lo EE35H0 =33 BHXtE 3 4 7ie] =2 X
£ solgt = AU
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19950 oo e
o, s S s [P, T S e
Ay Manusl & AUtomatic W Ry
o “a o
St b .06 80 |
! J
9 oo
E voous e :MZ; et e
E a
...... 1.96 80|
e
o0 0B 00 1000000 1500000 209000 > ;
By Warwa B Aasomatic
12 8. Bland-Altman plot 24 Z3}, A):HO|E SF, B)HO|E &, C):HolE A
kol Volumetryoll CHEh o7 2 J|& +d
=5 Es JuE gXls d4E WHE Sl A&z 239 volumeE FHSI¥S. volume
EH2 dE=E 32 A U9 pixele 7HFEE ML, olofl ¥Ate| pixel spacing® & 5tH0d

HAASIE S, ol pixel spacing® DICOM ¥&to| header WollM xFZ yE2| pixel
spacing(tag: 0028,0030) MY} slice thickness(tag: 0018,0050) MHEE =&
o MEE Z5F #Eotod AlstH .

eq. - pixel count * x axis pixel spacing * y axis pixel spacing * slice thickness

o

HAE volumel ME= mm3 SRl Z2 AHME A2 | H L= volumell Zob= O 142 &

ol TEIMo]| FEAlZD, BIAE( txt) OIYE HEZEE 5192,
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MANUAL : Num O
A MATIC : Num O

10
men

TEATURL vaiut
volume 6424.804688
PoE00000
max 253.000000
mean 19.192127
stddev 120,701958
variance 14568.961914
skewness 6.503922
kurtosis -1,666644
energy 0.301321
entropy 3.651246

7 14, 3 HE Zofol thek volume E 21t

O & 188H2| 0| & 1XAtALo| =EstA| Zeh 108H el P4t Ho|HE =HE .

O G4t HolHe= 1AHd =L}t &2 oz $HSI¥S. Hlole= 2t 2tAtel f/yof w2} e H
2 2Fol¥en, W HAEo g Ho|=E 7|Fe. sRE G4k oo[Eol Cisto] Xbal 4
wHE AZEQOE Sall WHo| fXs ZE E2l0|A0fM BEHo o&E =Z22 ROIE 1
2 Ad&E5t¥2en{, & ROI= caseHZE 2+t Mz 2 #E|st¥ S

ROI information

Main menu

Sub menu

SAGITTAL

T
a8 15, Ak et =5 WM dE T2

b

Z2k9| Volumetryoll Cist A4 2 J|lg 5

O At B HE dT2[E M A7 & J|& 86
e = AFZX2 1AIHAEO JHEEE prototypel| 3AIR B HAE L2|E2 EF 2 JHMSH0]
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S(x,v,2) = {(xs, 70,201 —x)2+ (s — )2+ (2 —2)2 =77}

0

CorgNE gaATID guelEe SENe.

or

Clx,v,z) = {(xj,yj,zj)l(xj,}y,zj) €S(x,v,z) A (xj,yj,z}-):Sl(x,y, z, RG) = g(x,,-,yj,z}-) = 8(x, v, z, RG)}

ot cayan={ly LDy =0

center position = (x,y,2).

makes a sphere using a given radius v - S(x,y, z)

If all voxels in the virtual sphere are applicable (6(S(x,y,2),C(x,¥,z)) = 1) to the condition
(64 (x,¥,2,RG), 6;(x,¥y,2,RG)) , extend the region (RG).

8(x,y,z, RG) = mean(RG) +- (stdev(RG)*b)

Repeat the region growing algorithm with changing the size of the radius r.

o 3xt8 BOE J|&2 Sl 3Rt ZaollMel BZekol x| I HElE A meE = Qf
12 volume renderingRE EHSID, HEE EU2
5t

oo b
surface rendering® Sl Esisto ZIoM 20| A =of EHEE HA

o JfME Jok AE LE|Fo st Msol st A5z BItE e, 1XAfHEel 5
5t 201702 caseoll CHall XSt ond, Zt Ololef MEO sl = =X HIlet HHXts
=X Z3n} 2ol pixel-by-pixel HlwE S35 TP(True Positive), FP(False Positive),




TN(True Nagative), FN(False Nagative)E +stil, O] X|EEE &3l Dice’ s Similarity
Coefficient(DSC) 2t sensitivity, specificityE A&HSt0] ClS E42F &2 ZIE ¥

2 ol
T AT

Holxz A Holx & ol = st
WM S WM = He WM = e e =
DSC 0.683 0.701 0.840 0.847 0.832 0.898
Sensitivity 0.621 0.640 0.800 0.820 0.744 0.858
Specificity 0.999 0.999 0.999 0.999 0.999 0.999
Correlation 0.846 0.896 0.990 0.945 0.939 0.995

ol ol wE 2 olole MEo|A DSC 5 Z2, M ™ol ZIfoM= HHolE Stoll A
0.832, to|= JollAM 0.840, Hol= &bollAM 0.6832] % EXS. g, J4d = Ao
olM= Hol= sloflA 0.898, HO|= HollA 0.847, HO|= &ollM 0.7012 == o[ =of

A DSCZF =obEl HZ =olgt = AAS. 0|} &2 ZIh= sensitivity2l correlationd

=2 e ZE Oolef & 50702 caseE HSIH MEiSI0] 2dHe| MEIIF 2tz =F3 Y
g S E5 22 HAESt, ool st inter-observerZtoll sensitivity®f
DSCE =Xt 22t "H|WstHS. 1 Z}, observerZt 25 0.8 O|A&t2] =2 sensitivity
F HiE2X oz Jljgt=l AS g
_I

mjo

= =< o x
== o o= oH Sl _c'>_oot§ 7&‘%

. variationo| He| gl= Ho=Z FolE

40 H
2
|0
a2
_|\.I
N
10
o
O
w
©
<
@
d

Observer Semi—automatic Sensitivity DSC
Semi-automatic 1 0.856 0.889
Observer 1
Semi-automatic 2 0.857 0.891
Semi-automatic 1 0.821 0.873
Observer 2
Semi-automatic 2 0.822 0.873

<X 5> Inter-observer?Zt SAIT "I 21}
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Observer1z} Observer22] =& 4& Observer1z} Observer22| Als HE

Zop( W2 Observer1, SH=244:0bserver?2) ZAnp( W2 Observer1, SH=44:0bserver?2)

2 18. Inter-observer A& A1}

SHEASHA MEH= 50702 caseol CHSHOY ICC(Inter-observer Correlation Coefficient)&
S5 =5 A& dHD Jlw=E HAE gHHo| w2 inter-observer HAE Hlw 2 ASSIN
2. 0 23, =3 ZZ WYHs S U= HESIUS EF, 1CC7F 0.999(p<0.001) A=
i JHEEl AE Y2 S5 3¢S AESIUES EF ICC7F 1.000(p<0.001)2 o =2
ME|EE ES. E8F bland-altman plotS Sdll observer?Zt YXTE H|WHEUS O,
TS A& YHECH JjeE AE HHES ALSSIY S I observerZt XpO[7F M2 WS =l
Sk & oloi =
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Manual Semi-Automatic

aE 19, == 9 = AE viHo|AM 2| Inter-observer correlation bland-altman plot

Elx™e @ oto xSt 2o vlsH FH =3} stAgfe|l Xto|7} o|Msto] stagh 7|t
of eme|EoZ= SHAIZI US. olo dz|Fo| F =A| 3ol Xto|o| oIZSHAH HHSE
= YT E FHSIF LD st42| of{X|E o|28t Active Contour Model(ACM) Z|Ete] z|
£ FIIHo=R A7 E
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7|2 3D Virtual sphere region growing
(X-I AE747<7=1J—|_|,

3

e ACM2 oO|ofX] 22t Ho|HE AlLSsSt= 2F ol X|(External energy)2t =Mool o
(Curvature) & RX|st=

LHE ol 4X[(Internal energy)S CI5tod ol X7} =4St
Htsto 2 HAMAESO| HIEXOZ 0|=5tn ZHA Qo RTUMES IP{Liyle diHol 2= X

ZI| ANEHEE AZIeZ 3AtEIOM ACME O|Sst0] B ZHo| 2atMg HESHsE &2 E
2 T8old MEsIE W, 7|& ¢nelE3) vlwsto] SME ZiE 2 (O 21)
O Xt B=ZH AZF 2dz|Fe o AT 2 "ot
« 3D Virtual sphere region growing &12|&2 3D ACM &X2|E Z+ztof|l CHs EZ=H case
ol M 2HESHH MEHE 30702| cased| CHS| Lne|E Msol st 233 HWItE 3.
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Zt Hole MEd fsll == =& Zuel dXts 5 Znb ZHol|l pixel-by-pixel HIWE
Sall TP(True Positive), FP(False Positive), TN(True Nagative), FN(False Nagative) &
Ts5tm, o] XESS2 Sl Dice’ s Similarity Coefficient(DSC)2F sensitivity,
specificityE HMSIAUS.

Algorithm Sensitivity Specificity Accuracy DSC
3D Virtual sphere
, , 76.95 99.95 99.92 0.74
region growing
3D ACM 74.05 99.96 99.93 0.75

<X 6> 3D Virtual sphere region growing & 12|&1} 3D ACM YZ|SoAM e FAIE "It Zo}

™ Sensitivity= 3D Virtual sphere region growing €Z2|&0| =&
€ Bt O 29 specificity2l accuracy, DSCOlAl= 3D ACMO| O E2
. 3D Virtual sphere region growing €12|&0| sensitivityollA2t o £
|, O 29 =M= IS ZaE Hol Zd2 3D Virtual sphere region
growing ¥112|EF0| 3D ACMECH FN2 O A2 "M FP7F O A7 Ee. ol= 3D
Virtual sphere region growing Z12|52 3D ACM ZTZ[Fol Hla =ZHE P40l ofd
SA7IX| over segmentation® PHo| BUC= ZHdolod, 3D ACM2 3D Virtual sphere
region growing Lue|FECH B =M Ao tiall under segmentation =HUCH= H2=Z sl

S AL o
Mah = QS

D
10
N
o
jn
H

Y Eoop kF
i rlo
HT
¥

3D Virtual sphere region growing 3D ACM
Correlation 0.82 0.96

o ZF Ynz|FoM == HAEIL HHXtEs HE Zofe| AMUAUAE BEAMSEM, 3D Virtual
sphere region growing=Ct 3D ACM ZIE[FOA == HAE1 HXs HAZE ZIte
correlationo] ®&3| =%S. ol= 3D Virtual sphere region growing 12|52 &
Aol ot =7t A5 over segmentation®= @edo| I 3D ACM Y0
2 =X Ao s under segmentation ELt ZE caseEol CHsto] shal X SHA
under segmentation=7| ME22Z sifAE.

7|Z2| RECIST guidelineZt volumetryES o|23st Ht2 7| H|m

O Hg "It HWE 5 2/Z27|SollAM RECIST HIIE Sdll =& = diameter2t volumetrys &
of =R=E MMs sRHEH=Z M|t
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O 2HAIEHZ diameter2t volumeO| HelE S¢g OIOIE{E Sall 2t ot & Ziof| Xto|& dlw
=M.
O RECIST H7IE &slff =& & diameter ¥ F 702l == =HE volume(manuall, manual2), Et
Ats EHE volume(semi-auto) & 471X 7t ZAnt Ztof| pearson’ s AEAS et
diameter manual 1 manual 2 semi-auto
diameter 1
manual 1 0.386 1
manual?2 0.422 0.891 1
semi-auto 0.390 0.904 0.900 1

<X 8> RECIST HIIE Soff & & diameter2t =5 A PSS ST E volumeztel &bt =4 A1t

o A RECISTE S HILEl diameter= manual1(r=0.386,p<0.01),
manual2(r=0.422,p<0.01), semi-auto(r=0.390,p<0.01)2} 2F HE9| 72

Bt o
HOE LIEIHOD, ol HETo| AEMS fout MHMMOR £X 22 MBS BY

()

O
e > oo rr

S22 EHE manual1Zt manual2Ztoll= 0.891(p<0.01)2| of 2 =2 MUAHTE EAUS.

O HXfzeoz2 =FE= semi-auto= manual1(r=0.904,p<0.01), manual2(r=0.900,p<0.01)2} =F
of 2 st M4EHAE 220, ol & FHE volume@l manual1t manual2Zbe| AbEkabA|
2ot =%s

O RECISTE &Sall "It diameter2t & % HHAls2=2 ZHME volumes 7t MEM HIILE
2?5l ICC(Inter-observer correlation coefficient)S ZF™sl& Z2, 0.856(p<0.01)2 =2
Yxg2 EXUS. = RECIST 2 =5 ¥ HHALS volume F& Z 1t Zhofl Aldst £H0| 85.6%
SAMLE FostH dx|e.

CAD AlAE) 7j

O 2 dPxS B U AT HES °lsh ML LD2IES SESD, 2 HRIML (/U0
CHet RECIST ZZH 2 volune 5% ZTfe| WEIE 2A317| 9I3t CAD S8 AlAHS 7jwsin
Us. &= CAD 2ZEQ0o{= Visual Studio 20100IA MFC =22y AN E &3

2
{1, IS4 Xe| €ne2[ES 25 ITK(Insight Segmentation and Regist
4.13F QpenCV HZA 2.12| Zlo|ER2[E AIEstl U0, Jaol Jo 7|s8 6
VTK(Visual ization Toolkit) H{&™ 5.10.12] 2lo|E2{2|E At235In US. A4 Zcto] &3
ol Zztxol e olA LS Sall LMol =XMstEl A|AHO| HEF AZFXM RX2l 2

=oll tigh 7ol Ol FOo{%|

|0
[m]

o
1o

Bt

O —_—
S

o 77| mEMS S5l FX ClE{HolA % 7| 2
L Bl ™ol vistof wtE RECIST & #MAE FX= 7|2H2Z AZEAEN &HSIES st
S (] S

out, £ItMoR +x HOES IHT HAOR JHAIE B 5 UTE L,
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8 24. CAD &2ZE 0

. CADE O|&Z st chemotherapyll =IZE HFS "I} & volumetryE S8t chemotherapy
response W7} ZTZEE &t

O 2 AFEI2 CAD AARIE 0|85l M+ S A2 ZE chemotherapy XI= dh3oll st =X
TE ZANE AANMoR Hotst, 3L HA X EI VXK= MM 34 2 AlElAMol of
ot &g THsI¥E

O RECIST2F volumetry Zzzte]l AM2H2AE A (Pearson’ s correlation) % AEEEA
(Inter-observer correlation coefficient) Z3, MZZto| Folst MazA et =2 AdXE2
HoLt, o= ZZe FH HAiES SESte f/UdA e Hetgs HiMstn MMEezE F

0
i
N
=l
ra
0
=]
>
0
u
1§
>
_O'B
2
0
=2
10
N
B
o

O ofofl 2 AFR2 Zt =XtoM el f/udlMel Hetes Aldtstn, Hetso| sk RECIST &
volumetry 72| MEZAE ZAMSIFZS. ol 2t =tXtoflA Hstgof cfeh o[ 7t HF 22
o ZIlof| st AMYUMO| HX|2Z, baselineZl f/US ZE5I0] & 4ol EYXZ(WHaIE
of CHst diolH &t

O RECIST(diameter

rir
u] ()H.
33: 0

4

) A ZZHmanuall, manual2), HHAFS volume X
Zf(semi-auto)oll M2 HatEE Aldtstl, ofol CHsh AtatatA(Pearson’ s correlation) &
=M%t Z3 diameter=  manuall1(r=0.42, p<0.01),  manual2(r=0.45, p<0.01),
semi-auto(r=0.45,p<0.01) ZF2} HE2| Folgt AHUAUAE 7Kl H2Z LIEIR2LE M|
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a2 25, RECIST & olumetry Hstgol Tt 22 Z (A)SH ZI} Zhof| =2 AnEA AN

2ol of, (B)Ed Zxt Ziof| &2 duEA Z2usE 2¢l o

O 0|2t &2 ZIHE RECISTR volumeZtoll Ol= X &A= ASLt oMK = =ZHMH EE
ot tZloll= cta F2|7t

ofr

o2 ALZEL U= RECISTE oiilstod MM =2 volumetry gtS AHE
U= 2oz Al=EH.

O sFX|2t A ZuEs 2AMHE M RECISTECE volumetryZt & H Zeke| wstof U0{A
sensitivityst MEE H3& £ U7 2ol Z|& RECIST ZIo| FItxel X[ZZAM

volumetryE AlEst= Z0| di2talst Zdo 2 EHohE

WE
oll

O VolumeS O| &St Response criteria category?l 7|22 & AFE S5l M2 Mst= d=
HAZF A=, RECIST 1.1 CriteriadlA O|E=1 U= diameter Bt &S 35= volume2| B35}
E J|E2=2 5l MES W Hw™ =2 correlationg® E¥ 0] &F o e A7 €
et HoZ Y2HE.
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4. ZEYMHT 3 ZLAHEOF V|6 E
41, SEENE
HAXIEH T ® M T (%) S&YyE
e FIJ|IMOZ chemotherapy X|2E& g2 L&l &t
71= Ak Hlolg =& % 100 A 188 & g0HE S a2z Holg =& %
HolE{Hola 75 =5 &3 Holg =%
o MA ZSFEol 2k 50% M.
e MPRE 7Z|Hto=z st 3 volumetry M2 &
1R = Her 2tz
. o FAMIME Tt AEM HE FHH 2=
Z kol Volumetryoll CH&t = = .o C =
Am ol 7 100 |* Lung cancer A& L12|F L 2E(LHAIS)
- O!
ST o= - S5 Y ERE X 23 2 SAHSY ulD
3 HS 2=
o T DSC 0.7852 M=atM =M
e FJIMSZ chemotherapy X2 E B2 L& &t
7= ¢lA Hlolg =& 2 100 Al 188 = LIHX| 108HE a2 = ofolH
HolE{Hola 75 =& ¥ =5 =Y dlole =&
o A ZES 100% A
o tumor A& Y1E|E Hot £H AR (UHKLE)
Zko| Volumetryoll CH&F 100 e Lymph node A& &LI2|E et 22 (EHXLS)
AT 2 J|E e e T I HIXE X Zo2t EHEA H|m Y
a4E 2=
e /U M Jls AZEYON et 3 Lung
) cancer®t lymph node d4& 412|E5 53
CAD A|AHD 7{al 100 _
oxbA = o JHNA B|EH EF N
X
= . Qatmlo] R7|H mEug S5 HS Al
e RECIST 1.1 guidelineol| 2} F=7[Mel HIS
HI7F o|F0{Zl EHXE HAMSZE  target
7|Z2| RECIST guideline g = e ~
s oo lesion® RECIST 1.1 guidelineo [}
2} volumetryE ol&gt EH 100 , _ _
N diameter 2} volumetryS 0|28t volume H|O|E
S "ot H|W _
S 2=,
e RECIST2} volumetry ZF B HI} H|@
CADE o|=2st x|z HE
It 2 volumetrys St 80 o TS HMAH X[EI} K= o™ M Z
chemotherapy response o MM LIt
Jl ZREZ &
4-2. ZHEFOF 7|0iE
O 27| olAe H Ze Xs A& 2AHE AFE FUYRAHESZE 4 ARI|HE S AF7=HD U
= ZWoZ metsln], FeoAs 2 ¥Y Mitso| EOE US.
O 2 H31E S5l 7et=l H = AE Y252 =20 SCloll SA= Ef oA ZofEHC} Ho|H
=7} 10~308 Ol SolE EFs5IL st HEME HF S
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5. A& 1ol &EAHE

O AEZHel delFe HMMat AFS Sall FIHHQ AT o|FRCIH S2ZEQ 07t PACS L+ CT
/3AHOIM Sol EtMEo] EslE AZEQOoiZMe 2T I} molA Hez It

O A HolM 2 AZEQUE Sdll gF2e 28488 SHAIZ = US. ESH AAKLe FaAQl
Thetof| o &=35h= ZIchof CisiA ZH2HAM el second opinione EIHE MB35 & = U3

O FAF AIAE £¢ == JehE fst= Bt o Fof ZAMKIEO| st 7|8t 7|& M32 7| =X
Ol 7tsstl M2 8% 7 ool w2 S LIt 7|tz &3e = US.

ATFIYolM =TT a2ty s™HE

(1) M2 Sanuel G. Armato |11 ,William F, Sensakovic.(2014)
Automated Lung Segmentation for Thoracic CT:. Radiology and
Surgery,1011-1021.

1 | (2) E&: #H FaolM rolling-ball LT2|EES 083501
2 A== HAEse 2 et

(3) &z go™eo| kXl Cfo|E{ofl st HH sensitivity 71%,
false—positive 0.4

o= =
sk S

Olok

(1) ™Y™: Lawrence R. Goodman., Meltem Gulsun., Lacey
Washington., Paul G. Nagy., Kelly L. Piacsek.(2005). Inherent
Variavility of CT Lung Nodule Measurements In Vivo Using
Semiautomated Volumetric Measurements. American Journal of

2 Roentgenology,989-994 .
(2) £7Z: semiautomated volumetric@} characterization L1Z|ES
0| &3t0d noduleE AESH= &S Aot
(3) &A1} 450 &AL HIO|E{E HAC R 9792 HESES 2
(1) M¥E™: Yonggiang Tan., Lawrence H., Schwartz., Binsheng
Zhao, (2013)
Segmentation of lung lesions on CT scans using watershed,
active contours, and Markov rendom field. Medical
3 Physics,1-10.

»
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