[ Downloaded from jhbmi.ir on 2026-06-10 ]

S G 5 s Kl 5] Al
Ky Kl gl Ao S o

[FAX ;Zf—oif‘dj/:‘,wf,:.ia:)_;:

Woliio R g 4O 39099 v g g oy § IS Y g (5w 9 (5 jlw S
TNM s Gl (yfroes b g

" Shomo ol 4id 9 *T oy T ! (8315T Lugo

VY e b pdge 44/) /YTl L yoe

i S5 lgie 4 lb s ccalisee Slalllas )3 g o Sl eSS b ok mad b Glui cle 4 ess b 1dodRe
5 CAD s i Cpl 3l (Jde Bl 4 gl de b e o s il Gluogas j (slacsomme s &S Cunl odis zilas (S55lem
9 38 Silwded g iludse & Giagly cpl ged glbpw (BS 9 a8y b bsye lronsy Gughe 5 adlae 4 Sl S8
Gl @ ldy

(Oes5 ogill (g5l Jre 5 (b a4 ll 0 edlitul (lailuls Slallas g (gilodnd 5 il Jre Gisy jl i cpl > 1 Rg
&b Oess b ilisee slacundy s b didby Jlods g WS dalaess Glibl golad (sleo S ey gl sladly
a5 o3liazl NETLOGO Jljdle 3 5l (il aned 5 (il o plosil sl 3 (gilosnd 9 iloae TNM s

Ol ilizie slacundy ) y9055 GBS 5 3y (uibn 5 SHlepklel (ilednd Caa > (Joe gl Siagh ool ilE
D1 Ghess lb po liwlie 35T,8 pimen s TNM i b gollas ojliess

g aalllas (ISl (25l alyd b Wl llo s ilisie (slacundy 1> a3 by sl Jie S| 5pSese 5 damsi 16 05 AT
D9y loyd a3 OBl g j9e95 L8, g Ady (JlgF iae (i A pie (b (w2

Ozt by (gilwdnd ezt b s (il Jao JTNM i (oless by lm,lsa.lf

TNM WL;.EQ‘M uUaﬂQ}ULAL;lAW)):)}A}S J%}M}}Q\MQ\Lﬂ&)@W}&)@J.&AW;éJwaugJ)Tub)gWJA‘)T :é'?)'i
FYOF DA OFe e i) 5 S &Sl il alres

Ol e y2335 e ol 33T ol8ltils ¢ gy ol ¢ gmmokign (25 0SS ¢ 5 gunalS pniga 03,8 ¢ 5 gualS punlige il Lulid 187 )

Ot 9y ¢ oDl 55T oK (g oy (owiliga 2B 0 dSiils ¢ 5 upalS ki 65,8 bl el pwlige 51 ST Y
0121 e 8 e ool 313T o815 015 oDl 35T (S e o815 ¢ S5y S8l (065 03,8 skl cOlasls 5 065 ez ¥
Do 5T 3 o Okhny 95 ™

38 odign 035 pudige 5 odSCLls a3y oty LoDl 51T o ils &l o 2335 18T

¢ Email: arahman@riau.ac.ir CYAIVES ATV 1l o ledse


https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

ol 4 L;al)’i

OIess b (55 lwdend 9 (S5l 00

005 (oSS yod8 &y dagi b 0,8 yjg oo U ol cuwlin
ook crl 3 oemen > dgrg W)l VL (398
(Jdo g G (2Ulg den jolaie 4y a5 Cunl o dlpii
gl 5l 5 555 BLol Jio & 35 5% oS loge
D9 (50) 2

doutg yolate 4 [F] o, Ken o Kohandel iags )
oy gl sl (23l Jbo S ol slasl il
sbgley Gl uizmen 5 j9e5 A8y Jold &5 (laess
el cwl sl Sl wwl sl g Slepd e
5 2l wolbe JIg Gupiy 85 Ojge jludse
Al y9095 S ok 30 O 3153 Slopdeend

g Biby) biyl & [V] ohles 5 ROSNEr a3,
OhesS glopw 4 Ml jlad gabger ly b3Sy,
Eops o &S Conl ] omimd ol @bt ol asby,
OMesS by 4 Ml jld b e b 4 (Sl
0 sy Shss gyloybas clag)ly I eolatwl ¢ 5l bls)l
b ghess oy 4 Ml jlas (o Yo g j1 S Lo
wholid » Glo o Jdo cpl jlamd o ialS Moy YV U
4 s (13 Gl 4 Ml jlad (55 ) &5 S
5,8 oozl &l Ky sl ialojl plos] jslaie

s pl ol U [A] o, Kea 5 Botesteanu jzags
ez by 5 () et s Gl Glojw oS
Srglaer bl sasiacsWLI )3 (U cauddy o FoaniS
Ol 9 Couin djge  odd adls b slasdl
Splbyw 2L e & (less 5 by slaglo
o AT imosy opl gl aby laess g b
sy 3y50 > WBb) adlas o Lol Gua o Cul
A3l b ke Yl 4 i3y Wb o6

Sl & [A] o Ken 4 Botesteanu  zags o
bl deps laeds jopw glojw cépdy (Sl
4 HGSOC(High-grade serous ovarian cancer)
ool ol aBly pldg; asuis 5 6Nlye jshaie
Jols ) HGSOC iy sangylo silwJe opl @ls
D)5 oo

Cunl 0305 gykas [V+] ), § Kozlowska jiags
@9l SS9 Slopd e 4 Gl (5L lo e &S
S ok onl 2 WS e Sty (IS by ;)
Slp Sleand 5505, Sy (Solal ol melr Ju

-

Aoddo

by Sy diee S 4 by Gloyy gl
ol el xS Sy sbygegs sl ond s
@ hesS oy s iyl g g o J S
ol e e dbul s sla Jolu pd b Ol cle
U155 &5 900 (e ool dbml 4 e (5)lon:
Ok S 1) o lagisy S 4 hs L ales
45) (megd GMesS Gl () (el olus slaglb puo
2 DV g yo Jai Sl ) a5 ooty g £9nd a5 51,
(S e Sy olsie 4 ol iz Sllas
ool Sloogas j lasgere shyls 45 canl ord Sl
s3ledde plsl 4wl o 51 Je S @IL e
ot 9 p adbe 4 Sl S8y caby
V] 2905 oy (B8 5 23, L by (slaotyy

2 e Giledss Y] o Ken o Zhang tagy
OB (8,5 e b s b (silednd sl Jole
STAT3 (Signaling pathway) lo,els e
Signal  transducer and activator  of)
simok opl 5l Gus el ous 48l (transcription 3
ol > a8 el (Transcription factors)  ..ss,
05 oM Jb b g e 5)li505 STAT3 )5 bwy
90 Juols STAT3 pb 4y ufigp o »» STAT3
SHSSe 5 ool 5 jgunl 18 el g ol
et by sla]she cuigd g9y 2 (F]2)h 48, sl
gl il (IL-6) F-psdinl g 2o
Se b ghess Sl ladsle & b Gl giluand
5 Vb sl g5 s oad S350 STATS (lojply s
A (991> Ceoglio
Lol 2 e glope & Ml Sy Gt sy
aS ol lis (imeh cpl j (gilw b bl ol aidlyy,
O a S GUj 5 st plbpe 4 Ml s il
Sl 0gosr jl G SYsb ol g wlosww, (sl
Sl 03 padld e g Wlea)S edlitul (3l
i BMI(Body mass index) L s o35 asLs)
BMI gl )5 sl 28 6 38 5 (5 awslie ol (gLe]
Gl oS S0 pSedl | B ol i

£y Journal of Health and Biomedical Informatics 2021; 8(1): 42-54


https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Jg‘ b)w 4M 2,93 REXX )LQ.}

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

oA 4,8 35 45 bl e coglite il las 5 &S
e YL Sl 3 Ghess (g (pizmen
oo faass Glbl ot 5 plil wdly 4 jlke
slgilodie o lass Glopw sk w13 (gl
ol 48,55 )1)8 dngi dyg0 s @ldlS (3 ond pll
P 9P LhpeS g ad) & dg opl ek ol S
TNM s b sollas 10655 )b o Cilisie slacunsy
g Siledde b hess oy jlwke Sl icren g

Do () (53l

P9

Sl 5 gjluwand 5 il e Uby) Sl 3o ol 5
5 b 4s il 3 IS plowl (sl 05 osliul gl
oo )S oy cplls gloady ¢ aess ol (gl o
oo ) b 4zl s o 1S dapliess Gl gglad
TNM i b (J1a5S Gy cilin (slacunsy 2o
a8y 48 (M) slsio g (N) ose (T) j9095 chiee)
0S8 o 000wl i (el s dls o pusd jslaie
g5 Cosl yai (adgl y9095) (Sl ys 0355 (525 g ol
(N 0,5 b 012) Wlokis 5y (sladlato (sqlas) 51 LT §(T
pis b g 052g) Gl 00l jlsbie oy BE Lo &y ol pos U]
L g ad g5l (YT A(M liskio) (90 siokie 3929
D9 k) Sl sl (S (Sse 4 a2y
g0 sy I Sy )3 y9e98 B S g 45y (VY]
M=l il 5 silodas ploxil gl 285 )15 (o)
A oalazwl Vo] NetLogo (s)lssle 5

Sady) (laedd (ol 5lwse g (S50
WS b laess Slybl gglid (glas,S ey gld
Job g,

badg sl )15 (K ojis 5 o) ()b 53 laglaess
LS Jog ooy 1) gl 35 (o) sladyl) gl
(o5 oLl VO] NetLogo jl-ble s 55l 5 eslacul

lnie 5 oo ) S5 b 3ilas 2y 5 olls ladly

SOC: ) cudlye 5)liliwl floyd 5 oy & Cooglio Chogs
Jae el ous 4l HGSOC > (Standard-of-Care
wWiegh ol p edd Wl gleand cely 5 2Ly
L sedin g9l S (09w) sblie 385 9 @ 2L
b spilel 5l 8 (gibe (hlen 3 1y S5 o
35l s lSa

b less jopm Gloyw [W] ohKen 5 GU Liags
O3S gy g cnipld lyie 4 Vb eda a2
23 1) (rota) ATk 02t & Cusl osd ko
by Silwand lp Glubxe glaie 5 Gimgs ol
g5 olb odlitwl calie slaleyy L HG-SOC caé
2l Cglie JolSS gt clp Sy el S
iy ABldrwey Jdo sl odd dboul  Jloyd o
pndg; aseis o wlus MolS sl yizww b &5 &S 0
olB ) lopy il g aidy g 1) sl oloj Slg5 e
@ pglie sl ol iag) pasdd 1 e
Loy dody g0 5 D o il 1y Sloyd e
P9dse (Sleyd sond

Sl pread Gilodse V] ) Ken g (5yd00 iagh
o8 ghhe (less JUb ol oy NL)e 5 passels
2 e slaygslh glziil 5 qw)p adlas (ul Ban
<53 Jao B plbpw jleg cnl sl 5 St
D5 eSS Gl pw 05 )3 parell Jued 2ad 4 preua
Oy (sl )yge05 (gilwde VY] ayyhe g i35 dlie )
cpl 93 el 0 ke ol (sblagil ) odliel |y aess
5 Sk «s9)S sloygess LBy U Cunl ons S gy
g 53 0d Sl (Sbygeg y9eg8 Slug 4B (5)lubl
(ocumstid) duduo (sloJ9ulS alowg &2 y9055 53 3985 g (orae
4 pBalojl by ode qwyp pl 4 295 gy
ol Wl «Sealtys s &y Jobo (sblogil Jto aluws
b odges ot ) T g9 (slacomgidl 5 bl sla Job
cdld ol o oo Jl g Glogw e il gl i
oles
@ bye adgl Cumdg (398 485 plnl lagiagg )
TNM (Tumor Node Metastasis) wiww Gdo 9005

Journal of Health and Biomedical Informatics 2021; 8(1): 42-54 ££


https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

ol )So g (o315 01253 b s (6 5lwdind 9 (S5 lwd e

[ |
[ N |
[ |
[ |
[ |
s
) 9 2B Syl (laedS (g3l glwdae g (2lyb 1) JSWS
336 5 &S gy bk ol & L5 M (el de a5Vl ca(Stage) A e ) hess by a5 sl
555 gl dae ¥ US5 b llas 35 oolasd ol 308 5 08 ) (Jlb ales 1 S0 slapll 5 cdly

oty 3 e Sk gy 5 o3y BLbl 5 laass Gl

L | ticks: O I:o'
- . . .-
—t e - —
> - = k3
=c= S ===
3
k-
-

- = - B e— ‘59‘_5_1_, e

a0 Gl v U by do Mine ljlews Cundyg We ol a4l il e plosl & ol 3 a8 lad
S 65 Ol 9e9 Copdny g A 095 Wl alge 39 Johw 870 gl ggeome )3 45 39 (ygi Ar g Jlaw
Dyl (S cwdygd slaplisl g cél 4 jliwbio o (g4l Jolse g o il /0 Hlaw by (ilwJde opl 5o Jole
o glop 4 baye sl pSmmenal )3 (b p dl> o (e 92 Juliol Jobe YA¥

DS o S8 S5 SBCurndg 53 j9m098 (i ymS 5 My (S5lwdure
3 plas 5o il e (Stage) als o ¥ gy Glaess Gy Ol by LiliSe

4S8 Ny oo Ghpnd J5 ()00 b yisu 4 Jalye )]

€0 Journal of Health and Biomedical Informatics 2021; 8(1): 42-54


https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Jol 0 lows cainidd 8,93 VE v+ 4o S G § 9 Caodr S lo ygiil dlieo

Y] laess ol g cilises Jalpe 1) Jgoa

(Stage 1) ¥ al> 5o

1A (Sl 045 dgamme Hae5S S &y y5055) Cunl a5 K &y 39350 (b yuo
1B (Gl 0 dgdze eSS 93 yb 4y Hg095) 35 HIE laess 93 )0 by
IC 203 33 g Mess G g )3 e g bl (693 5o b nplhess | (S p 59098
(Stage 1) ¥ al> o
A 05 b ol sl 4 by dnng
1B oS) il 4 gl de
(Stage 1) ¥ al> 4o
1AL 1AL IAL(i) (N1@) wloss Sl p sl Johoo 15,3 o il S (gglae b 5cSasS line s (olis) (sloo S
IHAL(ii) (N1D) wloas Sl slaJgbo 15 sta Bl S 5l iy ize & (5 sloo S
A2 gl (slao)S el 03,8 by (oS (BN & 5l VL) oS s Blae @ g 3 S5 (el sladlg b plaess 9 s b G by
(N1 7NO) szl oai b sl 00 Gl s (sloJolos 153 ol (500 30 (52 1295))
1B (o515l 055 530 3 o gl ¥ b 8 51 518 psSasg Slo (Blio jlikie) ol 4Bl (528 o ("(3lao) oS5 (595 5 0,0 3529 (lasS 93 0 b Sy )3 y9055
S5 955 sglid) 23 & jluslia 9 b
mc b 28 o lolte Casl (aa g (0]l (55 )3 ol V31 i 00 51 518 (agSmg Sle (Blao jlislie) Cusl 4Bl (b3S (3lae) 055 (595 y9055
(el @l Bys Job b as J5b 4 L) aes &) <l ol 3 58 Job
(NO/NT) sl ot by sl osd o s (sloghos 153 ol (Siae 36 g iy s3lid sloosS b oy s’ gglas) (sloo 5
(Stage 1V) € al> 4o
IVA b 59080 Jlyob) ol 0dd 35 4y 53 @olo dloul rge (ANY T) sl aisly W5 o ((slodgame) (5 nS yo 9 3,03 3929 fhess )3 45 oyl p ogMe b s
(eute 535l
IVB NO clacdls Jobs (g5lid) (sloo,S) i) 5 Jlbs e 4y (ANY T) 03l 4z3ls 1y oo ((glodgions) (s yind 1o 53,05 S35 o5 13 a5 oyl 1 ogde o yus

(oS5 2B slapll 4y jlkie) ool 03,5 Tag (5528 35 (w3bee N2 N1

g0 stopanis TTTAL(IT) 5 THAL(T) Sise 93 0 35 AL w9 0 stmmis [HTA2 5 ITTAL 4 THA
313939 o1 53 BelE ) 51 gyl 45 oS5 S5 3 by il 3l S36 4Y Y

.w] W) NN ul.u.u Y ]) ;Q.L.>u Ve le.mw:.«o " 9 <) J9.}.} » 04 43‘)‘ 41)).0 )LQ:>
Jor > &8 WS e dbnl TNM s 3k (lilew sl

(VY] olaess Wb pw Blitre (Curdg Y Jgd

Curdg oU Cundg o)l
T1aNOMO \
T1bNOMO \
T1cNOMO
T2aNOMO
T2bNOMO
T1N1aMO s
T1IN1bMO Y
T2N1aMO A
T2N1bMO a
T3a2NOMO \.
T3a2N1MO )
T3bNOMO Y
T3cNOMO Y
T3cN1MO VF
Any T, Any N, Mla 0
Any T, Any N, M1b Vs

Journal of Health and Biomedical Informatics 2021; 8(1): 42-54 £


https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

ol 4 dbl,’i

OIess b (55 lwdend 9 (S5l 00

(Vb «,5) High-grade (cauazp> o (V Jsi> 50 oad
b & cunsg) (Advanced Stage) «b i, dls o 4y by
Shlew ;503 gle 4 V] Wil oo (V Jgao 3 oad L)) V5
Guds ) gl sl o (adgl a> o) Early stage > o8
» & Gl 9 sl Low-grade L b
sl sl e (adyin absn) Advanced stage
Al e High-grade U YU cuvas

9 hndpe @ dogi b jgep (BpS 9 ad) CulB
208 Bld Jao dngi 3 ¥ Jgao b Billas g j9095 (e >
Jsia 2 & s by glacunss jl el o il nl
Oy g My g bl Jae (3 Wlgi o cunl o 1)1 Y
D9 odnlidie 5095

Conl 0)5 gxe & NOAE aalS gl N ol S5 & p5¥
ol clao,S a5 wile ime oty NO (g5l o,3)
Gl gre o NI wloais Slopw o o 5,0
o Sl yuw slaJoho 1555 ol slao)S
9 (Vb audeyd 9 b dnaz ) a4 29 b
9 35)) soog8 ol oMl 93 lejde y9e5 (sl 5o
2 ogdle cnlply 99 dalgs glite (Sl (slaJobor i
9 ey (Jhe 39)9 Olyis A jee Cundy
Al paude b j jgegi (sual> e

@ Gglate galpe > GlesS 9098 Clisee (slacgian)d
High-) Y. 4> 5 (Low-grade) ol 42> 50 9
(omb <) Low-grade (cuuasys .asb. (grade
Q0 B Y cursy) (Early stage) agl as o 4 by ye

V] j9095 givan ;5 9 (guisdls po & a5 b (59, o 1) y9095 alw (s il 2 93 o (uile 3Y Jout

2909 2w o il 93 lojike

19095 (guidal> yo

(590 1Y+) olo Jlaz o Loy
(395 Y0) olo s 5 93y Ly &5

(Early stage) aJgl b e
(Late stage (Advanced stage)) 4 i, als

A8l o Bl VeIV sgluo b 5eSasS 905
ol ganalsyo > eSS sloyges e (1:5ke
Wby guadlepe )3 g e Bl VIV (Y 5 ) Jolye)
2 e opl g [V ] Bl poBle YA (Y o ¥ o)
P g My 8 Glegh ol > 4B)S Ojso (gileand
D ygeg My gy il VoIV b Early stage unals e
aobl yo le F/A b Advanced stage  cauals,e
alaswg Jdo 0 pdlie cpl &S cwl S5 @ piY b o
SlgS o y9e5 Ay &5 (dme (s Ml g0 wilal gy LB
(Silwdnd ) Lo polie oS0 il bl (i plo b
asdllas oJU dL‘bqu-:Lﬁj] 5l odel Cuwd & slple (She
ol [Y+] o, 4 Horvath

=W

Oy Jgl Cumdg b lasye 8 olagilol 4 byye gl
opl g dges e & il e (Any T, Any N, M1b)
ol 04 &3] oo

g ol TIANOMO 4y 35 asbdnwgs Jio jd 4ol
S Jolds & o Blo v plo 4 @y JS5 4 5)9095
2 lai psb 4 bl gl S5y 4 g Lad l o ol
P e sbplej )3 Il m cundy (ol 3 909
).3 .u.w‘ o 0.)‘.) L’)L.Mj ‘D)l.) .)9>9 w}‘) u‘..\A.’?U ).) )9409}

plo &S WS o Ty el Sloy U jges8 by o g jlwdad

£y Journal of Health and Biomedical Informatics 2021; 8(1): 42-54


https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

JQ‘ b)w SR 490 AERR )Lg.g

S5 S j 9 oDl S lo il oo

C»v.c‘) U'M LR J9| We » )9095 M) lehd:dlg‘ 3 Jgdé

(X) y9095 52l (t) olo; Sl yo ST Cardg U
yio sSloe [0 =X) aJgl ooy = T aJgl als yo LOW-) (ol 455

o) =XY 19 2o 5l g = Y (Early stage) (grade

Jin gl Y =XY 5o YFe ] = tr T1aNOMO
o blw ¥ =XF 50, ¥5e 5w = tF

ol A =X sy ¥A Gl =10

P sy & b gly T1aNOMO Coundg (&jlwdud
Cawl 045 45])' Y JS\M: b leJwa 5 S @

Zo$ e 603 % » moes e 2908

Candg &S o) ayd)3 odalive ¥ Jodo )0 a5 job jlon
byiye Candy ol sz il TIANOMO jlogs & by je
o sl Glaoss glbpo (V als yo) (gl gaals yo 4

(7 Jg2) 39500 2l 93 s9e5 sl jgy VW 0

£ ....-t- Z .

»
»
~ »
» »
O
" »
AL
» 28 8, )
. . e "
- o '

): ,;'.S]I’S:;, P

T4

Cuwly oylosd 43 49087 (TIANOMO Coumdg 45 j9095 (i S g Sy (¢ 3l dni 51 BliSee glalod Y JSUS

ol 02l liwlie g 00,0 oy s 500 slaplul
e omlio lapliil 505 15 by (sl Jgbo ol
Silwduds 4 baye &5 Juo jI gl g ¥ JSS
T1aNOMO cunig 3 jae95 oyis g A3y (SieSe

ol 005 1) a3l o

w10 floj po s alas Mo ¥ S5 j> &S jsbo oyl
Asbe ol S5y el yio o A plo 4 ()90 Jolae
P g og Candy ol g il et
e meuo e ;ii) L Wiloduis u.SUa)M: L;Lm‘_blw
A olhess 3 dgge Slbyw b sl Cunsy ol

Journal of Health and Biomedical Informatics 2021; 8(1): 42-54 A


https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

ol 4 dal,’i

OIess b (55 lwdend 9 (S5l 00

size of tumor {cm)

¢
¥
1
ofa
+ YT . T

TF .

& growth of tumar

A time (day)

(Oloyd Pl (ya) T1aNOMO Cardg )0 y9099 uﬂ)&‘.mf g My 413505 1€ IS

9 2 B ey oV il ord Sy lasle
g Col 03,8 My (B35 5 0S5 (595 9 3)b J pless
0df iy g Cawl 03 liwlieo jo Jdb 5 S 4 pisren
il clacdls sl o1 by (claJsko 5,5 colis)
5 Sl il dnsg Juo S 4 umdy cnl 4 by
A oy Ll ool 5l plST g 55 9058 (5S 5 A)
Ozt 5 > jeegr &S s (gl O ot j0 Al
ol jliwlie o Jldo g A8 4 piomen 5 3)b L8 cunl,
ol 005 Gl s claJsls 55y s5lid 0a Ky 5 Can
U yge90 by Cundg oyl (gilwdnd ) .l i o0l L
VIN gl b 5SasS 9095 ol &S WS oo i daldl Sle

Al ye gl

Slosisy o o5 5o oamlie T S 3 oS ssblan
FerSole Glp vy 2 (Glopend dox jl Sloy
Cygo & ooy Rle dpls Sjgo jeep Cdydn g M)
2,5 Jaled oo yisli8l eogro
Cuxsg) ANy T, Any N, M1b 455 Jue s asulis
Jde ;3 Cundg cpl )0 &S (555055 g bl (e pls
solay ol o) bt glacdl wab o sialie
Olge 4) 25 sl KT (Giluand o 12l )b ya 5 &8
@Al cladgd 5 culy hess JEI 3 j5e ) o Jle
5 Cuol 03 jliwlie j b g AS & pomed 9 3)b 8
9 M5 @ (pizmed 9 31 )3 Cuwly (eSS B )3 90y
25 golad ok K gl oo Sl 35 b

Jlxb g 08 & Cpizrod 9 3,15 41,8 Cuwly laesd J&13 45 ja095 o5 D) ANy T, Any N, M1D Cundg jd ;9097 sy sl 0 Joua
(Cow!l ol (S puw (S 3545 (Golld BuE S g Sl 0315 jLiwlio jus

2909 w3 y908 mle eSS 3 yeeg8 mlw (t) gloj Sl po S 4 Cumdg ol
(2) &5 (y) Jxb (x)
y=121 y=yl s ble Y =X1 ole; =1 QB gy A g0 YU as
o gls ol Ky gl oad S Advanced) High-)  Any T, AnyN,
S 2 (stage (grade M1b
y=122 y=y2 el ¥ =X2 =1y
oo Fetle Ky 4 gl es g3 59 V8

Syp )

£4 Journal of Health and Biomedical Informatics 2021; 8(1): 42-54


https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Je‘ b)w cM 2,93 REXX )LQ.}

S5 S j 9 oDl S lo il oo

S Gy Any T, Any N, M1b cursy (sjloans
5 M5 4 (aoped 9 )15 518 Cunly luess J51 )3 y9055 45
250 sld e K g cuwl o liske 3 Jbdb
G d elizie glagle; el oud Sl (sla Jsbo

ol 0 481 B S5 Gilie glaled ;3 e 4 i, ]

Wi 4p & ticks: 1938 |
- - -
n | |
] na ]
i - e

B se=o b 30|
= o =
| | | ]
| | | I [ |
na . iet

Any T, Any N, M1Db ko & bgye cunsg a5 Sl
(¥ doyo) byl doyo &y bgppe Cumdy ol (g2 il
2o & g 4 g b e b Ghess plb e
2 Oemen g olhess pa pd Slb s la sl sluas g, VO

Debis ply 93 golad 248 g Jlxbo S

it ol | n¥s
HEL t HELH t
l_ E_[ I_C]_l
R T R T
1 1 lJl__l
n n () N
T2 T1

e g 3,13 41,8 Cuwly ledd JA15 45 ja095 &5 s ) ANy T, Any N, M1D Condg ;3 9097 (o yiaunS 9 iy (65 lwemmnd 10 JSU0
(Cowl 0 Gl g (s Jghw 5 )3 (5l Buf S 5 ol 2315 jliwlio ju Jlxb g 08 &

Oglis Gl sbajges M5 pln 9> gl
25095 Aby £y eSS [VV] 5 2929 (55 L8
doyo sloygos o Jlaplsiodr e )3 ,8b cow )
adol al>yo (slajgagi 4 Comd (Gpuin Coyw b by
Ay ed ploy (JSebd Soliwle Gluls 5 A8 0 A,
LYV adgl Glals a4 Cans (g 5@ g b

DS 55 g 02y &5 0 Wi 3 (bl g5
g Lo (aloygos (oriilie medy sloygesi 5 Lopoi
Wy 1y 59y Vo Fr ol ly 90 yloj g A Ay s
b o388 glopsinn)lS o lapgin sl & o
Be= 10 (13 ply 93 Gloj g S o0 Mby (§5S Loy
LYV] 3550 59,

Wb CleS eSS oy A8 E5 4 bgrje slaodly
2l 93 oloj Sk [YY] o, e g HaAN g} 45 [YY]
dlsyo 5l ) (M58 y9095 (05l 99) CALZS i

9 Brown .cusl sais (5,155 55 ¥o o Sloydens

s IV gloj 3 @sde dlasMe & S > &5 joblos
¥ olaws caly less > Jsb A dlass g, VO cuddS | amy
Sy ol Sy 4 Job o Jolo ¥ ool g 08 5 Jole
Sdsls 555 Jol5 sk 4 5 (goladd 0ad 5> 5 Al oo
2 dgb oo sdaline & S 3 &S jsb e Sloss Sy
5 S bl cuwnnygy slaplil 4 Glojw Cundy
Lol 03l Ll Jdbs

Sogo & gl a8 @Bl dnug Jao > oS ol medy
&S golad oae ) Wloads ool i T e sla fulatus
s )y 4 Gl olis Sl ool WSy jen
D9 Slby sla ok 15,5 (golad eae &5 Jloj (il e
D go 03y lis 5yp 3,5 S5y b

& 75 4o 9 S
{(Doubling time) Ll jse9 i plp 93 b

')9‘“’@ )gl).g 90 (0393) )9.093 b)'].).}] ul 0 &S ol UJLO)A:JJ&

Journal of Health and Biomedical Informatics 2021; 8(1): 42-54 o+


https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

ol 4 ‘_;al)’i

OIess b (55 lwdend 9 (S5l 00

Y o yge95 (ol Jobo [YY] o,Ken g N 295 5
3oa Ve 3l g 0992 e Bl ¥/0 puolipe ¥ )y dlles
Jlow &S ouds o)Ll 5 Cawl oad e e V/A (jrolwd )
VEIY ) (Vb axp) g L 48 @i ghb
sl Il 13 sk e (High grade)jrapidly growing
(Li2oi ol 2 wblbanng) Joo @l lue 2 y5095 w58
o 9 dg e Bl AV a5 Wl Al gy Ve 5l Gy
s Na- iagsy p> j9e98 asil sibe b jple ol B3
o)) & b Al 0y e Sle VA &S [YY] ) Ken
(NY = VI8 = - [A) 341 yio ks /A (G5M3]
VU Glocunsy 4 baye jg095 055 Jloges & IS5 5
alaswg Jdo jl zytime o slrosly &S s b o
o3l ((laumnlin) owd il .l osmlie LBl
)bl o o dholh ST a8 )b gl colSs g0y
o5lil ygegi wad j SVeb loyd g odd o3 jaskis
OEZmen 390 (pl )8 Anlgd Copdn b g M) (k298 LB
L e T R
badye Slxsg o ¥ JS) Y] Pavik jiags, 55 aoes
ol ok by 956 4 o ([YF] Pavlik de ,» o1 L

Jie sy &8 o) o 1 Colls a9 dwslis
o S5 b imssy ) > aiblyanas

a8
7
[ <]
s
sees o a o
(e Lles)
3 =
2 > >
ms
1 e 5 <3
ons
o]
s} 120 240
1 - 2=
(52s) oles

2le g oley Pl Cige g,y 5l ekl L [VF] Palmer
agl e jope Ghess plojw 3 Hees nle (A8
Late ) iy alsyo 9 olo ¥ ,a o5 1) (Early stage)
Hlo3j e ole Y/0 ya Ly 45 |, ((Advanced) stage
(Sages) Jslye o sse5 15y (SisSe & ool & w25 |
5 ilw e plul 1> b s a1 (el Early stage ;)
O 1y pre cpl & 205 oolatwl Lideh 5l g Stie gls
[\¥] Palmer 4 Brown  iagh zls ;I cadbaswy
plo oas plp 90 plojote pSke oy a8 wd ool
) 0445

Ao gloj b bl > adbasugy Jao )18 dulie
S & byiye jge95 A3y Gy gy 4 85 VY] ) Sen
a daly cpl g by st Gl 4 M s
5 d)])).g).).ya.? L;Ltaufbg) )1 odlawl b 19095 ).»L.u dﬁfoﬂ.\ﬂ
Jdo 4l a8 wad o il ccunl 63905 pladl glato yloj 9o
O plp 9o olej b b)) ) gy (nl ) ablansgs
ool Jp8 1B (15055 3o

-] s
o
360 480

QB drwgi Juwe 5 @ pSciume (sL0313 51 03! b duuid w55 (oS b ¥ U Y gCursg 4y byt po 9095 Sy HIdged T UKW

9 Siledde Bua b hagh cpl ] (pnin Olidss
by dlie slacunsg > j095 GhynS g M)y (owyp

plod Jcpll canl adbarwgs b Jlo Jsb )3 ylb s loyd
pbol wiojls cplply faad o Zul gley & ol)lew

o) Journal of Health and Biomedical Informatics 2021; 8(1): 42-54


https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Jg‘ b)w 4M 2,93 REXX )LQ.}

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

9 03xiSu dgap |y Hlow sy (o) Wil &8 cuns el

o> ol pbsl n dmge lacudgioe  des

5 baiye yume ol pbl slainggy 98 (b ingh
g ooy 4y wyiwd K6l @ by oMU g 5l 3)50

Geen 9 b dswg (dlp Sl 0y0e (b ol
dy90 (godld 350 yoyiwd yd bl o b de (Sriuw,losl
S alps 3 slen 4 bgpe jse95 po> plu alex I 5Ls
dlge oyl dlox bl ooy ploul (Sloys g aodlee 4eSaun

Oloye & Mie hlow 251 &Sl sl (Ghagh cnl )

cos o e 1 BT 5l Gn Ygere (laess
Ky o058 pY slagley

Cuol 00 zylas y5 50 oal g, L bls)l o sleolyidy
2,5 )18 ohlaicelo g o Kiagh 425050 Kl o0 oS
@ Sloperd pislie b gesi 518, JpuS (iloJaem)
Gob g5 Ol 2 2o ey b wyp slte
299 o (Al g ollen

owdon SRSl JpS b e s £ (ewpn Y
S Sl ysio g Jelos sordgn claygSh p ogMe -V
e e jlon Gl 5 g jlelie g jgeg8 M2y oS

S5t b Wgh ad)S jla (o el a5b)
D9 Jols 65 a8

&8l 2,
ol odiis Gl Blig s lawgi (2Blie (o)l digS zn

References

1. Safdari R, Shahmoradi L, Daneshvar M, Pourtorkan
E, Gholamzadeh M. Decision Modeling for Diagnosis
and Screening of Ovarian Epithelial Cancer. Payavard
Salamat 2018; 12(1):44-52. [In Persian]

2. Khani H, Mirzaei K. Modeling and simulating
cancer behavior in the framework of Multi agent
systems based on complex networks theory. 8th
Symposium on Advances in Science & Technology-
Computer Networks, Modeling & System Security
(CNMSecur); 2013 Dec 28; Mashhad: Khavaran
Institute of Higher Education; 2013. [In Persian]

3. Zhang L, Xue Y, Jiang B, Strouthos C, Duan Z, Wu
Y, et al. Multiscale agent-based modelling of ovarian
cancer progression under the stimulation of the STAT
3 pathway. Int J Data Min Bioinform 2014;9(3):235-
53. doi: 10.1504/ijdmb.2014.060050

4 o5 oy jliwlie W13 wyp cpimed 5 (M55
28,8 sl S0 elaplul 5 lacly

W55 gl (giludre g (2hb 4 bl Siagh
5 &S dagliess SLbl ol slao)S o> oglls (sladly)
ol iz slacursg da dbs o > 0S5 4y Jds
L ad giloand 5 ilodde TNM g 3k laess
Vb Sy Jols &) lacumsy cpl 5 plS n bl
S 4 g b (Jhe 939)9 0 (Wl s8 (ol
S 3 5095 S 9 Ay Sy ool S
2509 ) Gy on sl odalie LB acundy
@ a2y b) e glacdls 5 cundy 3 5 Gl lagles
el & bl laass 4 dgace ladd jaegi oS oy

slplil & a8 Bl by cwl 008 Iy s Gl

5 odalin LB (Cuol o3 jliwlie (golad dae 5 Cuwdyed
el (py

«Silwded pbol 5 Jao dawgi b Culy Glagh (ol

P )9 S g Ay wiie g odalie @dllle Sl
TNM i b 3illas 155 ol po alisie slacansg

S s walp 1) uass Gloj jlstie A58 Grizes
8 g 3)9e Gz 4SS )3 0l ploxl slagilu e )

2 O3S Gl ps slaJae 5l (5550500 5 drwg g 48,5
Ol (sl wald b wlgice oy il (slacuxsy

5 M0y I e moin & e gide oy 5 adlas
29> 4 )3 &S 39 s olayd 4jS QLI g jeeg L,

4. Klampfer L. Signal transducers and activators of
transcription (STATS): Novel targets of
chemopreventive and chemotherapeutic drugs. Curr
Cancer Drug Targets 2006;6(2):107-21.
doi: 10.2174/156800906776056491

5. Li K, Husing A, Fortner RT, Tjegnneland A, Hansen
L, Dossus L, et al. An epidemiologic risk prediction
model for ovarian cancer in Europe: the EPIC study. Br
J Cancer 2015; 112(7): 1257-65.
doi: 10.1038/bjc.2015.22

6. Kohandel M, Sivaloganathan S, Oza A.
Mathematical modeling of ovarian cancer treatments:
sequencing of surgery and chemotherapy. J Theor Biol
2006; 242(1): 62-8. doi: 10.1016/j.jtbi.2006.02.001

7. Rosner BA, Colditz GA, Webb PM, Hankinson SE.
Mathematical models of ovarian cancer incidence.
Epidemiology 2005; 16(4): 508-15.
doi: 10.1097/01.ede.0000164557.81694.63

Journal of Health and Biomedical Informatics 2021; 8(1): 42-54 oy


https://doi.org/10.1504/ijdmb.2014.060050
https://doi.org/10.2174/156800906776056491
https://dx.doi.org/10.1038%2Fbjc.2015.22
https://doi.org/10.1016/j.jtbi.2006.02.001
https://doi.org/10.1097/01.ede.0000164557.81694.63
https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

ol 4 L;al)’i

OIess b (55 lwdend 9 (S5l 00

8. Botesteanu DA, Lipkowitz, S, Lee JM, Levy D.
Mathematical Models of Breast and Ovarian Cancers.
Wiley Interdiscip Rev Syst Biol Med 2016;8(4):337-
62. doi: 10.1002/wshm.1343

9. Botesteanu DA, Lee JM, Levy D. Modeling the
Dynamics of High-Grade Serous Ovarian Cancer
Progression for  Transvaginal Ultrasound-Based
Screening and Early Detection. PL0oS One
2016;11(6):e0156661.

doi: 10.1371/journal.pone.0156661

10. Koztowska E, Farkkild A, Vallius T, Carpén O,
Kemppainen J, Grénman S, et al. Mathematical
modeling predicts response to chemotherapy and drug
combinations in ovarian cancer. Cancer Res 2018;
78(14): 4036-44. doi: 10.1158/0008-5472.CAN-17-
3746

11. Gu S, Hogen L, Lheureux S, Sayad A, Vyarvelska
I, Cybulska P, et al. Computational modeling of serous
ovarian carcinoma dynamics: Implications for
screening and therapy. Clin Cancer Res 2015; 75(15):
307-18. doi:10.1158/1538-7445.AM2015-LB-307

12. Rakhsh S, Jafariyeh F. Modeling of ovarian cancer
tumors using cellular automata. 1st National
Conference on New Technologies in Engineering
Sciences; 2010 May 21; Mashhad: Khavaran Institute
of Higher Education; 2010. [In Persian]

13. Gress DM, Edge SB, Greene FL, Washington MK,
Asare EA, Brierley JD, et al. Principles of Cancer
Staging. In book: AJCC Cancer Staging Manual; 2017.
p. 3-30. d0i:10.1007/978-3-319-40618-3 1

14. Brown PO, Palmer C. The Preclinical Natural
History of Serous Ovarian Cancer: Defining the Target
for Early Detection. PLoS Med 2009; 6(7): e1000114.
doi: 10.1371/journal.pmed.1000114

15. Wilensky U. NetLogo. Version 5.0.5 [software].
Center for Connected Learning and Computer-Based
Modeling, Northwestern University; Evanston, IL.
[cited 2020 May 12]. Available  from:
http://ccl.northwestern.edu/netlogo/.

16. Kaviani A, Ebrahimi M, Najafi M, Haghighat S,
Majidzade K. A Journey with breast cancer. 1st ed.
Qom: Ebtekare Danesh; 2009. [In Persian]

17. Suh DH, Chang SJ, Song T, Lee S, Kang WD, Lee
SJ, et al. Practice guidelines for management of
ovarian cancer in Korea: a Korean Society of
Gynecologic Oncology Consensus —Statement. J
Gynecol Oncol 2018;29(4):e56.
doi: 10.3802/jg0.2018.29.e56

18. American Cancer Society. Ovarian Cancer Early
Detection, Diagnosis, and Staging. [cited 2019 Feb 16].

Available from:
https://www.cancer.org/content/dam/CRC/PDF/Public/
8775.00.pdf

19. Koshiyama M, Matsumura N, Konishi I. Recent
Concepts of Ovarian Carcinogenesis: Type | and Type
. Biomed Res Int 2014;2014:934261.
doi: 10.1155/2014/934261

20. Horvath LE, Werner TH, Boucher K, Jones K. The
Relationship between Tumor Size and Stage in Early
Versus Advanced Ovarian Cancer. Med Hypotheses
2013;80(5):684-7. doi: 10.1016/j.mehy.2013.01.027
21. Robert CY, Maurie M. Chemotherapy. In: Jonathan
SB, Neville FH, editors. Practical gynecologic
oncology. 3rd ed. Philadelphia: Lippincott Williams &
Wilkins; 2000. p. 86.

22. Na S, Hwang J, Lee H, Lee J, Lee D. Rapidly
growing ovarian endometrioid adenocarcinoma
involving the vagina: a case report. Taiwan J Obstet
Gynecol 2011;50(4):522-7.

23. Han LY, Karavasilis V, Hagen Tv, Nicum S,
Thomas K, Harrison M, et al. Doubling time of serum
CA125 is an independent prognostic factor for survival
in patients with ovarian cancer relapsing after first-line
chemotherapy. Eur J Cancer 2010; 46(8): 1359-64.
doi: 10.1016/j.ejca.2010.02.012

24. Pavlik EJ. Ten Important Considerations for
Ovarian Cancer Screening. Diagnostics (Basel)
2017;7(2):22. doi: 10.3390/diagnostics7020022

oy Journal of Health and Biomedical Informatics 2021; 8(1): 42-54


https://doi.org/10.1002/wsbm.1343
https://doi.org/10.1371/journal.pone.0156661
https://doi.org/10.1158/0008-5472.can-17-3746
https://doi.org/10.1158/0008-5472.can-17-3746
http://dx.doi.org/10.1007/978-3-319-40618-3_1
https://doi.org/10.1371/journal.pmed.1000114
http://ccl.northwestern.edu/netlogo/
https://doi.org/10.3802/jgo.2018.29.e56
https://www.cancer.org/content/dam/CRC/PDF/Public/8775.00.pdf
https://www.cancer.org/content/dam/CRC/PDF/Public/8775.00.pdf
https://doi.org/10.1155/2014/934261
https://doi.org/10.1016/j.mehy.2013.01.027
https://doi.org/10.1016/j.ejca.2010.02.012
https://doi.org/10.3390/diagnostics7020022
https://jhbmi.ir/article-1-556-fa.html

[ Downloaded from jhbmi.ir on 2026-06-10 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2021; 8(1):42-54

Modeling and simulation of ovarian cancer and tumor growth and spread in
different stages of ovarian cancer according to the TNM system

Azadi Mahsa', Rahman Arash?*, ShahMohamadi Fereshte®

* Received: 11 Jan 2021 * Accepted: 21 Apr 2021

Introduction: Ovarian cancer is caused by malignant changes in the cells of the ovary. In various
studies, cancer has been regarded as a biological system that has a set of characteristics; therefore,
presenting a model of this system can considerably help to study and predict the phenomena related
to the growth and spread of cancer. This study attempted to model and simulate the growth and
spread of tumor in different stages of ovarian cancer and investigate the process of metastasis of
ovarian cancer to other tissues and organs.

Method: In this research, modeling and simulation as well as library studies were used. First, it was
attempted to design and model the anatomy of the ovary, fallopian tubes, uterus, lymph nodes of the
ovaries, liver, and spleen. Then, different stages of ovarian cancer were modeled and simulated
according to TNM system. NetLogo software was used for modeling and simulation.

Results: This study developed a model to simulate, visualize, and predict tumor growth and spread
in different stages of ovarian cancer according to the TNM system as well as the ovarian cancer
metastasis process.

Conclusion: By providing the possibility of further study and testing, development and utilization of
models of ovarian cancer in its different stages can lead to better prediction of tumor growth
sequence and behavior and selection of a better treatment option
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