25

-

\_

o 43 oo 50 (Sloyd (o 4y Fwly o (b3l = (a3l 1) i

31 00l b diw (3l g 49 S Mo 33 (Slo 43 (o 4 Ewly Gy a0 U 3
S50 Gl 5l S b ST 4T ot ol

swlogb ) (Soib aj gosies

)

-

T 20 s OB g 49 OL Mo 33 g0 § D)INili! SBGLS 3 (O Olgie 4 Sloyd owd yolo Sl 38 [ Bud § diwn )
5955 3 59T A5 Jlosd ghd DIST UIgi o0 OIgead S5 g Ll i ST T oI S bl b ABb os
LT Gl s o 2 5 LB Ol S e <85 b O30S G ol yo 2ol (Jl (0 b 3905 gz 1) b g-bu
Scasgusm Jb (2l k.85 (gu)p 1) Obyd 4 Fwl domb 33 (b S8k 9 (S cOb ST 53 Wilgi 0 9 0310 VLY
U5 33 Ol 0 oo (S0 § (Lguan ha-d jaal b .ol oud T 3 odlitul Cudgiasme 4 pmie LGSyl
Sl 1) (5 5 3485 9 5 yinlao G593 (5319 3 3 9 (SWOSIS a8 b ko GBS oS 9 (w3 b (sl LIl
SIS mwy 9 OIgd G5 poadd B WG I ool Zl gl alide sl wyp Sud b ddllae cpl (N 3503
4 0L 3 1) (Flord (awd 4 Ful Ol ((mile (S 73k oS 4 Lilise Sl 598! oS b 09 d S AL o
1355 R A Ol

D-Mode, D-Median, D Mean, D-std, J=ol&) ST 5T £ (511 2 9 9= (S031S Tyl axfllae oyl 53 (B 5595 § Slge
Dstar-Mode, Dstar-Median, Dstar-Mean, Dstar-std, f-Mode, f-Median, f-Mean, f-std, S-Mode, S-Median, S-Mean,
oS b g Al il 1O 0T (631039 o020l ACRIN Cglo 3 digwr Ol g 4 o slow 8 & Lgyyo (S-std
M8 cniilo (Oluaidy 318 3yl K (3 353 (St 9 S H K cqumatndl S50 [ ol Cidido (Sl iy 591
SAL Coyo SBAE § Oigid G5 ped Holai oud oyl S Sl 4d Sly (Iold S 9 (i Olwids
A dawlo 15(TO, T1, T2, T3 Jml:a) Syd (owd LS 10 30 Olosd 4 Fwly (wy p S OJgad

S5 peai polal Lilisto Bl b (639T a0z ACRIN Culw 31 jlow 8 SleMbol arflbae oyl o %
<os” b 9 1000 b pfp b-value polie 38 818 L gl . CdF 1P oo 43005 590 oo (6 50 8™ b O5gaid
LS Wilgl 0 D HLS1 G 3o Olgae il 381 Al 0818 Ol 9 mw)y Oigsd B oo biS (D) o HLEI cy yo
s (Sl g1 b Widgr 0018 Bloyd 4 ol Zewly 457 Hlaow 3 4 b gy SSIS . abl JSloyd (ol 4 Sudo Fwl ol
Jo1 50 Lol 58 Wilgh oo O3gaisd S AL o 5o Hla 38 D Ol o (i 15331 A 0318 iS5 9 A (w0 Sl L 9
g Lyt (5 loyd 4 Gewl Ol we < 9L 33 (6 M Ol il NS sl 3 B o ¢ Silosd (oowd

Wlgi 0 OIgd SR oo palai 10 D HUEI Co o (Ll 3 oolaiul 318 VLS ke ol s 1Sy 4R
WO a1y ‘s)l»ﬁdkmdol,o;o@‘u)a@@q@l@glﬁy

oloys 4 Fwls ol slodsTse &joaisd (50l HLii] s pud (5 SOl puiile (Wling Ol puw (s AL (slo0 519

(93 103 g 19l Btk i Dl ST (S5 sl ot (Kb e
26602642u,113 :Fﬁéﬁﬁr};e@bcy}ﬁL;)Liujiedgﬁllgéj\:.u};e)_)f
E-mail: helenapazoki2@gmail.com 1403/01/14 14 505 24

1403/04/09 8y i


mailto:helenapazoki2@gmail.com

1403 Jlw 2 oylosis 32 0,90 ooyl ! (> y2 & g

PG bl I Canl S a5 Slhlow olubod
% el oo b (W gl o0 p

SwS 4 sl ol pabai (2bj)l Bua b anllhe ol 10
AL cups 9 Oigd G ppdl LSS
9 L pin )8 S b i gl s & (41D 5 (yGgisd
g cmilo SOl 3l coliw! 4 dlie by sl
el ooy plowil (Sloyd (conid 4 Gy cpmnnd

b9, g dlgo
obe b ACRIN colw ;I oolaw! b cardllan (il 5o
(Www.acrorg) omel Sl loppgal A
w4 Mo @il5 Hlow 8 4y bgyye SLeMb
Sloyd (oo ilizo al>yo 4 50 (6T T ol pglad Jolis
oL SweS A L O ‘5)57('_.09. (TO, T1, T2, T3, T4)
Matplotlib Jols QT Caluls g ol mwgi 4ol p
9 G5 5L ool co-lab J545 slad g Pandas ¢ NumPy
lazr sloosls 31 laul abie (s . Cd)5 1,8 i 5,90
et SO Floyd (ool Al yo g b elul 2 e
(O59as0 60 o b Al puwy ) S5 0590 Al50
oSl g pLES JuSy b aS Wl ey 2 91 b o
% 4ilgo o (Lol Hladie ylghe 4 g dmolono O Ol s
9 (1 Jouz) Laitie aon iy (I o) oo axd,5 L
9 Jloel Y T jlow o (Gloyd (o Cilizko Jolpo
Bl 51 g Tokssl 50 13l sy (1 Hl0903) (o2 led My Sy
Oigd S peal pola (Slol gbedl g pg
B-value calizko 4 olio b (oo 595! (699,9 0315 (ylgie )
aliso (gbdets ;95! oS a5 9 800 4 600 100 « youo alox 31

a5 d (62w g 3l slaids (2 Jga2)

basl
slow 8 B Glp ol oyldl a5 johilos axllae ol yo
Slr 5k 290 allze lito poldo (ow)y 9590
oy Abgi o SO g 59 6y o pd (GLBALE gy

e S8 bogleys w4 Fwl Gl e o
Jol5' &y L [Pathologic Complete Response (PCRY)]

A o g (Sloyd (ool 4y

26

Sub g 4o

20 0U) om0 gl o PRl I (S duw b
9 WAz 330 Gorkee 2/3 dgus b cawl e sl
ol 438 oy Sylg0 Ll Jlw 3 Fye 685000
o 9 (dlgarol — ) ouds (Gloyo (oowd Tl oyl
gl oo o>

PBCR3g) (loyd 9 (paid )0 ey ol ke
gl bl pe Wl S plaed dinw olb
S95g0 GWog S5 b plimg by (eReal % el
3 Sop MW ol a4 il bgwl 9 @l
oty Sloyd G H ywl Sl g jlow @l (S
9 Lylpl a5l (Gl ul b ablie glp oS o0 ol
colad g gloys @ Fwl U3yl Gly was o S5,
S.o)lo S99 oot (Sl yd Olowouas

o T T el b cmablin iligsy (55105 0 g
Ol jw 4 Mo (ylyloay 50 Gloys 4 Gwly (U351 )0 (oo
5 (DWI) hgmins 5 o sloaiss "800 iy
2 eyl wleMbl (ADC) jgins ol <o pd
S oo dlyl cdl SLSluy ) g ja0e (09 (Jokw 3590
21y ol (besae (Bolal <8 > (iguind (6,5 p g
dgazxo Y Jakuw b 3blw ;0 a5 (aiS o0 (g S0jluil cdl
1 SLasl ol oomed 6l G ps Gloaids *.ogd s
® i g0 &yl Cdly (Ko ylSy 3l (g obeo 3 WS o0 CopoS
AL upd g (e S pmaal polie 3 Ol
1309 Gl ouidd LS Wilgi oo (sloyd 3y igaed
0O3gsd 5L o po polin ol (Jlo ylaie 4.0l
29 bl Ha0g8 (091 (Jobw el sy (LIS cowl (Ko
ol (S0 3590 (632w pd yole il &5 Jl>
b sl glop 31 ol enml b 39,55 owiss oliv
SF rpai &l padds b ol Ll ol oyl cnl b))
)90 33 (et Nilgi (o0 (HTgnisd (W b 9 (Tgmiyd
Colod 1y Floyo Glaomoas wds &yl Hloyo s il
Ol by &1 Mo oyl ylows 53 1y (ko b iy 9 05
8oy o)l

4325 30 ol SUIg b o Sublo (68l S50 &b
Olene @ woduzmm 9 SHp gbeodls acsozo Julxi g
9 dw ylbyw gl (Sow Gl 1y 0SS Hlgiel (515!


http://www.acr.org

21 e ke 50 Sloyd (soundh 43 ol (3w (230 m SS9 185 ki
Bayes 1 Dmean TO

L0018
00016

[+ B

QU012

value

60010
2.0008 L ;20

Ll L=t

D004

0.0002 1o
o SO00 10000 15000 20000 25000 *
Bayes 2 Dmean TO .
oools
00016 — Bapesi
T Bayaid

RO ] s000 10000 15500 20000 ELT

00013

il

00010

000048

0.0006

00004

0.00032

o 5000 10000 15000 20000 25000

U150 332 b 81 Ll ol o sy (GBI IS 31 03litl b 4ildo o (Sl ok pury g M 1 poai

ﬁbbwjryv)251w§)g)’éﬁd-r0 Slod sowd Oloj s d Lasly Sy (Jbo ol 33 . Floyd oud Ciliko
NAD plES]

WHLE

\

Slord (o Cilimo  Jloj (S0l yd i 8550 (SOAG0 4 Ly o M ] Hl3g05



1403 Jlw 2 olosis 32 0,90 ooyl 1) 1y 49 yiisd

28

g d (S o yo (S ) Cg> 5 3590 SBWS0 ] f9>

B

ol

3l

D-mode, D-median, D mean

Sl i 5 5 o3850 OS5 il 4 g 05l Ol 5 S s bad 5T g0 0 pede 3 Ol oo

D-std ol Sl il e Ot ol b aidl o D olis u.(‘...m.a L E5 okias ol
3 o0 eie Sl s Calee Ol ir Slulid y b Calies bl g ‘i_('"‘g )

Dstar-mode, Dstar-median,
Dstar-mean

Dstar-std

f-mode, f-median, f-mean

Slacsl g SSKSE 4 pimen LBl o S O b (Bl sla S ocins 0L

S e ESGST Bl s Lol g Calies

52 b (Saan bl 4 Al e 45 S DS 2l jlas 3l sutins LA

S SOk ol o s 4

Bl ol 92 et b polde oyl DL 5 00y b g uilS S Dk edins Ol

f-std 45 Sl Ojgutrs s b s awj;ugtfjéx:&ajgﬂwljjé}ﬁaw: ol

S-mode, S-median, S-mean

S e ST b 3 Ol ks g Bl Cales sla Sy 5 oS

23 Sl 5 Bl Slaslé jadets 4 OT Sk 5 Sl Sl s K Sl oulias Ol

S-std 4 g odp Ojats ool o adD s JL.<...~ polee o j;..»a Lo EsY oiad ol

S e ST Bl Calies Lo Sy 5 oSS

553 5lew 8 oo 31 cata PCR b jlows 3 ouig yy ik S50
! 00l
2 03lois ylou

Pt b a5 Cawgy i Wl 50 il o oy
o oo HER-2 w3 99 31 93 o ¥ plotuy ol
5 oolaw! b cawl aid 5 1,8 Jloyo cowd o
AL cups LALE e oy laesle
o Az glagle; o Alite polde (ojgaid
o johiles (3 Jsuz 9 2 ylog—ai) ol Cawsy (giloyo
ol 30 D polde ccawl ouls o0ld olis 3 Jou—>
oaidd LS a5 cowl adl guli8l Jloyo couwd alie
il oo ployd 4 e Tl

B b Jsbs @b cude PCR G oldl 4o

(Jilio 5 g Cowl 0uld o SO3glgily Aiged yo add
ot 31 JolS 59 & G pw slaJsLu S NON-PCR
S50 addae b 3l olo HLis axdllan guloi wilaid
(Sloyd oo ilise slagley 0 5 Cilie ioria
Sy olsie & wilgi g0 (D) (gal5 ! g o Sl
obbew 58 1) gloye @ Fwl @l slaxel B adlgo
poldo jo as ols Lo by Judoxi gulo &8lg jo oo LS
1/01 x 103 (mm2/s) 51 L Cu o ol iwo 41000 b pleb
o 31 w163 x 103 (Mm2/s) & yloys 31 J—i
D fQLa.o &‘}5‘ ‘)i"é U)LA-C LX) S| Ol § ‘;;LO)u)
s aldl Ho il o PCR ot Fwly sunsmolis



29

e Mo yo (Gloyd (couid 1 Fruwly (ylime U 3HI= (S5l 1R it

dfllao oyl )o 0liinl 3590 (SO o2 [9>

19 P 8 Olasiio 9 b S 39
bbslar K oS b T b s sty oo AiaeT ilse osb 4 4 Conl o LSCT ol Ot 3 I (5146 ommn ]

Random Forest

Decision Tree L pawas s

b (Sobns oz 500 57K
K-Nearest Neighbors
b &S 03 5
Logestic Regresion
b obedy Loy pdle
Support vector machines

b b Obty Ll ile

Linnear Support vector
machines

a3 0350 s i i 53 o Y (ol 5 S g 03,8 Ol | $Kazs sl I il oo gy ol it o

&l &LA;}:} 4> .,L:.(Ja i g ddb oo 03l (glbazws (Gl Slaea I il dlade s @

.Mﬁgjfw"

uﬁj‘,Lﬁf.:ﬁfyﬂjﬁu&;«fpjf}ﬂfﬁé;&”jQ:..iLoL;Lf.in 4L5jL(a_sf.sJ:45¢.w/L;f:af)L;LiJ5jJ£§;

.C.w«!jfjd‘.&L(&‘;jﬁ‘ﬁfn.%é‘j}‘"ggj)jfnébfgg:lyf}n):;ywja:bjl:.«e

a:ﬁwbgjuofj:bﬁwtguw.ﬂ@ﬂﬂ 4}~'ﬁ5ubajfj:j/¢$ﬁy‘}tdd&a(
.L.(L;a oslézw] i olaey gl&dijjdgwcgf"aéb Olawlo

:@!J&aajf};@g#ﬁdelw"égjnv&i@"gg.@gl.édgLmn:/:!.tg/dijjdi!):

J_I/L'u.a g._,‘.wL'.A ‘Wﬁ”@,;ﬁ/bgb’J}bK@h’-’b&&JJJLﬂ/-’j‘:L;‘

u_bﬁLgLéJJ:Km&hubww‘;a:}:@fba:ia&%@:&&kw’?iﬁuu.ijjd.:(

Al ks L

valie

2 o lods jlow 9o ok (& w50 1N Lilisko polio -2 413905



1403 Juw 2 o lol 32 0390 oIyl (2l 4 i

3 o ylads ylow 9 o (S W50 1N Lilisko plio =3 ldg05

2 o lods ylow s ADC 4idi oy (S 0Md dawlmo 9 3lE0 3 foA>

30

SHlosd (ouds ilio S50
ol
T3 T2 T1 T0
0.001865010948 0.001854664509 0.001854067571 0.001853820397 D-mode
0.001601999097 0.001595160869 0.001594183255 0.00159456254 D-median
0.001594802765 0.001589094311 0.001588427958 0.001588794676 D-mean
0.0007970851156 0.0007958589526 0.0007958112382 0.0007958791938 D-std
0.1251216357 0.1472049397 0.1904817425 0.1981653132 S-mode
0.127372707 0.1531276133 0.19815083 0.2053792739 S-median
0.1309769353 0.1612571271 0.2086431217 0.216216212 S-mean
0.02235637838 0.04464183635 0.05731157619 0.06072706829 S-std




e Mo yo (Gloyd (couid 1 Fruwly (ylime U 3HI= (S5l 1R it

3 o lods ylow s ADC 4idi oy (ST 0Md dwlmo y0li0 A for>

s (o Ao >l 0
ol
T3 T2 T1 T0

0.001871871296 0.001861656345 0.001871935999 0.001869681102 D-mode
0.001606646469 0.001599700568 0.001606801353 0.001605331386 D-median
0.001606646469 0.001592947886 0.001599100919 0.001597748369 D-mean
0.0007985632878 0.0007967572561 0.0007985971785 0.0007982075686 D-std
0.0003336872634 0.1177272588 0.0003368235946 0.01667708074 S-mode
0.0003914179111 0.1222811847 0.0003936344451 0.01746379782 S-median
0.000664148339 0.1284425251 0.000670737228 0.01865473726 S-mean
0.0008344301462 0.03481352042 0.0008572094183 0.005613763728 S-std

8 o lod ylow O ok (& 50 1N Liliso polio A 41090

Vi Ak




1403 Juw 2 o lol 32 0390 oIyl (2l 4 i

32

8 o lod low s ADC 4idi vy (ST 0Md duwlmo 9 3lE0 5 foA>

Flosd (oo ilixo I 50
ol
T3 T2 T1 TO
0.001869933982 0001862406058 0.001853374405 0001860069324 D-mode
0.001606533035 0001509708258 0.001593961122 0001599295334 D-median
0.001598881231 0001593196567 0.001588189308 0001592735311 D-mean
0.0007985396504 0.0007970641421 0000795797126 0.0007968009328 D-std
0.0003386528941 0.1107722104 01672428853 01561982265 S-mode
0.000396209953 0.1158512372 0.1741406991 0.1623164341 S-median
0.0006724328343 0.1231140682 0.1839471971 0.1704255555 S-mean
0008452318615 003767717111 005066067206 004681531328 S-std
Ldxi 9 @i ol Gloyd o dliZe Jol o 3 o lois jlows

b oleden ol olis pols anllln guls .o el
oo LAl vy 9 Oigad 55 paal Cledbl
Ole Sl 80 badlyo SoS b igmiio 5ol
Cdd g ey b1y plilow 5o gloyd 4 bl ol
Sheslanwl b 50 Wil @ .05 (S Gl sy
o Gl Tdlaie 9 D lme et 3 omdile 55a500
SN glads o 2 50 1) gloys a4 Job5 Ewly b <o PCR
Bl Ll yloyo

30 e gbcd iy b as olo Lis aihds wldlae
902 3,090 (198 (o0 Ao S 31 (5,10 5y 9005 9 (3T gule
Pols (pusdl gyl <y g €83 b 1y plinay ol s
ST ol el 4 iekid G paal uilw b aSLal
Srodgl ST (o dgape Ao 1 (53L5 SLe (Jgome
@l 2L S e 9 2L e 3 S ies
9 CewlSS oole oS ygy S pw brosg o Lwlll
ol Ao ol

b j0 sl godin L ol Jb e
o LSS g badlge S5 b g Gloppga

Ol (i b Cawgy ol Al 54 Wil3 Loy (!
bbgo Coto HER-Z (s €95 51 91 w0 )5 ol
Jol 50 s rplb HLil o pb ol 4 Jgazr Gillao
& Cowl 4Bl golidl Glaoys el alie
cLaio plo bl o Cado PCR ouisS  Swies
el 00 0318 yLid 3 o905 5 0uls (5 S0 31l
8 oyl ylows

Qald g Cawgy s b 68 @il jlew ()
HR/ (oo HER-2 (ciuasj 99 31 92 %5 plowy ol puw
20§ Ll o po oo lal381 Wbl oo (i
S PCR sacaolis Sl gouwdd el Jol o

(5 Jguzr 94 4lo98) wiily g0

St g e
9 6l Ol ol polad 51 eoliiul b asllie gl 5o

059 § AW < 1S 3 Higmhed 655y gl SlBWilS
oeble 553l S @ dilite slaprs S
P A Wah owyp Al badiw g asls



e Mo yo (Gloyd (couid 1 Fruwly (ylime U 3HI= (S5l 1R it

a5 wh osls olis PR gladlhe 4o Sl ol b
b ol 5o ylolioe yob 4y (35gaind ol o pd polie
JUSTS i, & Cond (o2lof e JUSTS pgiom, S
5yl ol

SrSol g (Eohan gh 0j9> HO W Gl
Sy e (LSS arwy g (wyp @ il
o Gl byl pw loyd g awsid oylge jo coliwl
B 05141515 5y a3l puu

a8 wid oy, (2 lwbid JLis & wldlas (ol
oeen 3 Gludl Mo 4 b Ghals b T b
Iy oandicid Cilides slogSIl wiilgly ey g CBS il
Sadiro) 50 odazmy g Al 3)lge 50 &5 wlS (2yb

S O 9 el 9 polal i ales I Al

Pigd a3 5 I8 @ Giloys slavaly

Lo ‘Sl.bw.’;a“”_i!l 3 eolswl b polo axdlao 4o
wiliso badla—o (puizod 9 b lise polio g9y
SoWb o ol o b auwes poldo jo a5 ol ools yLlis
oo b oylgmo yo a5 Jlo j0 Wb oo (sl =8l oy 5emadsd
oo B Gigmtsd 5 u pd lime diden D
Sl Slgzan ¥ il Kes g ol I adllae b @l ol
& auwyp b Hlado Gl b lal jo Al Q-.'.‘ o 1ad
‘5)_6Uo' TR ‘SLM\.«.'ZJJ 9 ﬁgLaS Sl 009 1000 Jolxo
polie uolidl ol oold HLiG 9 al p—wy (5o
oolawl 85— by by @ Moo oyl 50 yloyo
é};)bé
)?.BL""'. osls UL"‘“ Lo axdle ‘@S tS)-‘f“M C:‘S';'c “
& ailgi oo igmtsd G Cu pd 9 (iS55 gl
i glylows 5o 1y loyo 4 Fwly ¢l o goloosiel BB job
‘5)_35&[4. )'| solaiw! 9 S = O, @Lo)o LS°"""’
pobal  owyp 0 b Wiy, g il
Patiad 30 i & gyl (lgie A alel o0 S 59t gr0ly
oolisiwl 590 (Sloyo bl 9 jeFgy (S iy o AL
S 1,8

P gyl oSS S 4 Bod 05gmsd (555 e
slJege 8> Conl joU a5 03 (Jgomo I )1 pl
obgS ploj & azgi b g 00,5 (g pSojluil 1) cdly yo o
50 ooliiwl (5w ized 9 (alds 3 U 2) cudlop
Jb 5o lowialzd jab 4 (6T T ol sloolSiws 1
ity o o 31 ooliiasl b yian g &b piusy

Oigied S cups b 5l LDl s
OIg—d § )5 pgdl polai liwo p a5 ol omilsew
3 sMopngai 55 Plge conty b ol oo g
Oigd S peal pglai y oy Glbyw cdl
rolad jo &5 4l pals ol Hlasl )0 Bzl (4l
S Al 2ly g @ e e e pd
20 Ogbeo emd lotwy HYguilS g d oamb L
S Gl plidl 4 Al fals Sl il onl abls
lad 5o of eS o @il o5 Gl slroos (ot
ol b e i ies g Jobe (9
2 o el %0 By i il b jo ol gL
1 gl HLitil sy O S o g dgaime cle 4
205 plp 10 sgus liny (b Ol 4 Cons &S
oLl g Cowl S olo 3 oaloiiuwl i 1ot
SSE 53 oignd b oo po Willw I Leds
Sl lgmbs (o5 (257 el Gl (Gl gleesy
39 LAl po polie aS ols Lis Jd Oldllan pdron
2olde b wilsF oo ig—nd o syl
R Oiend G5 peal polad 4 bgryo b (5399
m 3l e et sesgi plulih g a5 wiis
o1 Las il an g gy axlllan @dly 4o 05 s 3,18
b 2l e soodg sl (5gad B o pb polie
SWodgi (sl slio ol 45 wily o 1/03 x 103 (Mm2/s)
ol SaS ol a5 il o0 1/5 x 103 b iy pus g5
(MM2/s) 834 »5 Lol 7 0iS so ool )3 1y ,Fa0Ss 351 wlals
e 095 Ol ld o 0L Hloms (Sligren 2 61 % 103
20 0igehd $ 2 o pd 05 45 3,10 2929 meSw
a0 0 i 1y @ilayLd ol SoSis



1403 Jlw 2 olosis 32 0,90 ooyl 1) 1y 49 yiisd

orile 50k pgas a4 wus LSS I soliwl
Sty S p a0 lbyw eje> o
Ogd 0

o il bl 18 K Neo-Adjuvant  Jloyo  cow
Tby (9) b 5 009 (Sl aslre wluly ployo

@YU by cBs b Wlie ol ;o MR SwS a5 oud o0l

hawo oo LS 1 gloys 4 gz ol

https://www.nebi.nim.nih.gov
https://www.airolni.org
https://www.sciencedirect.com
https://www.mrimaster.com
https://www.radiopedia.org

arwbdE

34

—p Sz oai] ol Jls opl L
P Golppemal b THe 9 LS ple
sgie a4 alie gl el g Ly, LS

}oo -1}
Sl o e s 35
! 039 ¥ G103 1 el

oW <o o ¢ [Diffusion Weighted Imaging (DWI)]
9o [Apparent Diffusion Coefficient (ADC)] (y5guiso
Ol 25 gl sl MRI pyglas JUs 300y b9,
e ol hlom 0 Cawl il Gy 5l olax! cux
G S Cog sy GRIB! G spSle cue
omd 3 T oo (DWI) ,Liil ¢339 2 3 (ADC) (5,0l

Oyl 50wl ST (] (wlw! ouo wi 9 pJlw

by b s 50 Mo 15 35 0 Sloyd oouis &5 Slb yuw
slow Tasul Cowl p3¥ a5 Codo HER2 b g (2 g0 a8 ply


https://www.nebi.nim.nih.gov
https://www.airolni.org
https://www.sciencedirect.com
https://www.mrimaster.com
https://www.radiopedia.org

35

e Mo yo (Gloyd (couid 1 Fruwly (ylime U 3HI= (S5l 1R it

Abstract:

Evaluation of Response Rate to Chemotherapy in Patients with
Breast Cancer using DWI and ADC Sequences of MRI Images
by Machine Learning Modeling

*

Pazoki Z. MSc , Tahmasebi Z.

(Received: 2 April 2024 Accepted: 29 June 2024)

Introduction & Objective: Currently, chemotherapy is considered as one of the standard and
important treatments for patients with breast cancer. Locally advanced BCs must receive Neo - adjuvant
chemotherapy before surgery.

With the advancement of MRI techniques such as DWI sequence, the effects of chemotherapy such as
cell apoptosis and necrosis can be investigated. However, ADC images more accurately show the diffusion
and movement of water molecules as well as, distinguish between cancerous tissue and normal tissue,
thereby investigating the response to treatment. However, the limitations of these techniques have restricted
roles and minimal use. With the advent of artificial intelligence and machine learning, besides clinical
studies, it is possible to identify more reliable and accurate methods by examining and modeling with the
help of imaging data. Therefore, this study aimed to investigate different indices extracted from DWI
sequences and draw ADC maps with the help of different algorithms using machine learning to determine
the response rate to chemotherapy in patients with breast cancer

Materials & Methods: In this study, imaging data related to breast cancer patients were first
extracted from the ACRIN website of the American Imaging Society and with the help of different
algorithms including decision tree, K-nearest neighbors, logistic regression, support vector machines, linear
support vector machines, and random forest. Different indices of DWI images and drawing ADC maps
calculated a reliable index to estimate the response to treatment in different stages of chemotherapy
(including TO, T1, T2, T3).

Results: In this study, the information of 8 patients was collected from the ACRIN site. Then,
different indices of DWI images were analyzed with the help of machine learning. The results showed that
in the b-value equal to 1000, and with the help of apparent diffusion coefficient (D), ADC maps were
drawn and it was shown that an increase in the diffusion coefficient D can indicate a positive response to
chemotherapy. The data of 3 patients who responded completely to the treatment were analyzed with
different algorithms and indicators and it was shown that the increase of D in ADC images can be seen in
all stages of chemotherapy, even before the apparent changes in the images are identified, so it can
determine the response rate to treatment.

Conclusions: The results of this study showed that the use of D value in ADC images can reliably and
with high accuracy determine the response rate to chemotherapy.

Key Words: Breast Cancer, Machine Learning, Apparent Diffusion Coefficient,
Diffusion of Water Molecules, Response to Treatment
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