2019 2021

Prognostic Prediction of Breast Cancer Using Artificial Intelligence with
Radiomics Features
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The purpose of this study was to develop a computerized classification
method for triple negative breast cancer from breast MRl (magnetic resonance imaging) images using
support vector machine (SVM) with radiomics features. We also conducted the prognostic prediction
from breast MRI images using a cox proportional hazard model with radiomics features. Our database
consisted of T1 weighted images, T2 weighted images, and dynamic MRI images obtained from 66
patients. The classification accuracy, sensitivity, specificity and area under the ROC curve of the
proposed method using SVM with radiomics features were 84.8%, 81.3%, 86.0%, and 0.874, respectively.
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1. WFZEBAE S IO 5
WSROI A Z R L LTz CAD (Computer—aided diagnosis) A7 ATIE, WEDGFAEZ

LHERZEE BRI L LD EAETHY, ERMOIERFEHOIEZ IR T 5 72 OFFIE
R EERRRT D 2 LIIRNEETH o 72, T, FE MRI EfS KV 15 5415 Radiomics FFEEITER
FEBRSLEFHERSICAHATHD Z EBWE SN TV D, FEERIZ, Radiomics FHEEICESE,
JI RS RSOl 28 AU SRS DIBIR FARMESCAEFHE 21TV, RURFERPFEONTND. £ 2
T, Radiomics Frf@EZ AW E I LV, ARABE OB ERIEECAEFHEE LT O
CAD ¥ A7 LZBAFT 5 2 & T, ERIOIBRGE OWEZ | TE HATREMENH 2.

2. MgEoBE®

(1) AWFFETIE, B —7 > ZAOFLE MRI Eifg &V 15 53072 Radiomics #F{#i: & SVM (Support
Vector Machine) 12XV, F.5 MRI (Magnetic Resonance Imaging) &6 kYU /L34
T 4 7H.3 A (INBC : Triple Negative Breast Cancer) OHEEFILEAZBIFKT A2 & TH 5.
%72, Radiomics FFEEZ AW AEFHEEICE L THLRE L.

(2) (1) THAZE L7 Lz IMES OB s T A RHEE IS Lz, () Tt L7z Radiomics H§
L, RO (BEH) PERRKERDATA AW E | BGERIRL, ZDRAT A ADH)
SHIHLTWS. 22T, AT7A AHEOEES M HBE LT 3 IKIC Radiomics Frifi %
L, ZOREEE AWZEEC L0 MEE OB AR EHEE L.

3. WFFED kL

- Radiomics R % F\W =25 MRT BI{RIZ3510 5 b U T AR AT 4 THBN A OHETE

(1) FEB#EHZE, The Cancer Imaging Archive (TCIA) O IPSYl & —& -t MI&EN5 66 iE
Bl T1 SRFAMEER, T2 sEFREE, ¥ A 7 MRI @it GEZAI, 2 0%, 70%%) %
FAWNTZ . A2 TR U7 i o3 4 X% 256 X 256 Hj#, ©° 7 L% X130, 70~1. 25mm,
FIREDREREIL 9~11bit THD. K —F U AEGND, BHEOERBNRKERD AT
A AWig A I BORIN L, TS s Lz, 2 2C, BEEsixFEisc~—%F 7 L.

(2) |EBETIETHE, 7, Ho—F U AEG LV IRESMAICET 2 R 4E (18 Fi¥E), kI
THRSE (9, 77 AF v R¥E (75 M) 2t L.

(3) WIZ, &> —4 o AWEN B Z 7= A7 510 H O R % V72 LASSO (Least Absolute
Shrinkage and Selection Operator) (ZX Y, TNBC ODHEFIZA RN E L BEIRLTZ. =
@ LASSO 1%, ElR=izinT, AU ERFHREOEREA (R NolczsHEA2FIHL (0
(272 o T R ITHI) , FHEELZBIRT 5 H1ETHS.

(4) 412, LASSO I & 0 ®IN S /=58 &4 v 7= SW (Support Vector Machine) 12KV,
TNBC ZHEE L7=. SVM OFE B L OEHIZIX, leave one out KEMALEAZ AV, Z 0K
REVEN, 1IEGIEZ R, 720 OREFIZFE IR L, £ CTOEFNTHEICEH S D £
THE LB 2 MK, F£7-, Radiomics R4 7z Cox Y — KEFT LI L
%, EFHEEICE L THLRE L

(5) FHMmfEIE & L Cix, IEZE (Accuracy), J&EE (Sensitivity), $FFLEE (Specificity), Area
Under the ROC Curve (AUC) Z FHW 7=

- 3D Radiomics R &% MV 72/ MRT [ifg _EO(KEMEE 7 ) 4 —< (LGG : Low grade glioma)

® 1p/19q HKEHEE ~DIEH

(1) ZFEBEEHZ, TCIA @ LGG-1pl9qDeletion T —F X—AZ 5. Z DT —H — R (T,
159 BE OIS L7z 159 SEF] (1p19q KREAE Y : 102 fEH], 1p/19q LXKIBZe L : 57 iE
B) O T2 sRFHE G & IEEEE FETT /T —Y a vy SN~ AT EEBENEEN 5.

(2) NEgZEmEE L v, 107 o> 3D-Radiomics R EA I L7z, TONRIE, KROEY THD.
A)  Morphological Characteristics (MC) : 14 ffl O %=
B) Intensity First Order Statistics (IFOS) : 18 fH DO 4Fi%E
C) Gray Level Co—occurrence Matrix (GLCM) : 24 {& & 45{#&E
D) Gray Level Size Zone Matrix (GLRLM) : 16 {E 4=
E) Gray Level Run Length Matrix (GLRLM) : 16 D 5F{# &

F) Neighboring Gray Tone Difference Matrix (NGTDM) : 5 {H D4 &

G) Gray Level Dependence Matrix (GLDM) : 14 {E 4=

(M) 1X, LGG OIREZFHMET 2858 ETHS. B)~(G) 1L, HHBMOLHE L MEOT 7 AF
¥ EFHIT AR EETH D.

(3) WIZ, LASSO Z# H\\T, LGG @ 1p/19q R DOHEFEIZ A %)72 3D-Radiomics Fr{Eim 2 B L
7o, %12, BRI 7- 3D-Radiomics R EZ V2 SWMIZ LD, LGG @ 1p/19q FEKIED
HWAHETE L7z, 22T, SWM O LRHMEICIE, k08I ZERGEEE VW=, 2T,
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LASSO L2 &0, 510 HOFHEENHIRD TR RS Tz,

- T1 SR

1. Busyness : FEBFEIRIC IS 5, BEEZEIRF OF S EOLE M

2. Dependence Variance : ALl L2k Z & DE HEDOIXH DX

- T2 GRFH 4

3. 90 percentile : & B D E W EAL 10%% 1\ - & & D KRIE S

4. Large Area High Gray Level Emphasis : FEESEIRIZRB VT, SVMESEZ AT 2 H

ZNEDHEE

5. Large Dependence High Gray Level Emphasis : @@VME S{EZ A9 2 WEDKFE

* Dynamic MRI Ef& (2 4r¥:%%)

6. Cluster Shade : IEEHEIKIZ 35T 215 SAE D 5540 D) — 1

* Dynamic MRI % (7 53¥-1%)

7. 10 percentile : 12 BEDIE TAL 10% Z Rz & & DO F/IME SE
® LIS, REFEEEREPHCEM L7ORR 2. R TEOIEE SR : 84.8% (56/66),
JRHE - 81.3% (13/16), HFp¥LE @ 86.0% (43/50), AUC: 0.874 BMFH AL, 1 DD —4F A
BOHERCDLFHELD b, BOHEERESG LN, ZORENDL, Bl —r 2% H
U\éﬁfﬁ‘f{?ﬁiﬂ?ﬂ’&“éﬂf:. Radiomics & % V7= Cox el N8 — RET LI & D A7t

WL TS, BELRRIIEONR»oT.

71 TNBC OHEERF

Accuracy Sensitivity Specificity AUC
T1 71.2% 56. 3% 76. 0% 0.623
T2 66. 7% 43. 8% 74. 0% 0. 643
Dynamic MRI 80. 3% 62. 5% 86. 0% 0. 746
Dynamic + T1 78. 8% 75. 0% 80. 0% 0. 800
Dynamic + T1 + T2 84. 8% 81. 3% 86. 0% 0.874
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