[ Downloaded from irje.tums.ac.ir on 2026-06-25 ]

00-"1Y Oleies 18 o lads VY 6,95 VAL f&‘ﬁ‘ 63}“}?“":‘,‘ RS Al:u

T

PPl 4 Mo Oblow T 9 By SOk ()2
Bo5 Hlo o9 Nz Jow leslaul b vy & i S Joelw

F IOy (suan ¢ Ob K w51 2518599 9 B ¢ (SOgRme yrus

o . /:.~ - . T é Y . n \
SIS 5 s e p e OIS (5 5T 03 8 el i IS

e e (S sk oBils (S5 0uSLils (D) s 5 65 ol 05,5 DMD L2 |

o . E.- e T é s
Sl S 5 (e o s o s ST 05 5 Ll

of - E.. - T é T
A5 5 e p e oIS (s 5T 05 F LIS

YA YVAANES 1l ¢ s b T 0y 8 ¢ il g s ozl LS 5 48" Dbl ¢ gmetils sl ¢ o ol 00l g5 1 SLas A&y (glgs tdasly ok
el Y 9 Sk = ekt oy RS e ek 15

m_rahgozar2003@yahoo.com.au 155 5 S Ey

A1+ Q/0Y 15y €/ F/) e 123l )3 56

Py s hlon (Sl ity 4 az i L) slislis 5 gl 5095 wge Jlas oud (gaw anlllas cpf jo i8lanl g doudo
S gl ey pladl 5l ey 1y Ol (5Tt 5 995 0551 s (o,a80s (slaJskes

Aol Sledbl STL 5 Jlo $r oYL oo 08,850 glo sk sonday jloy VFY (Kaiids & y90eS asdlllas ol jo 1)l g,
155 e i aallae sl ke Wit )y VAV o) o gl s ey (55 ol oo SVLI sl domt g (&dsmonin] ecusdl o
J=o R 13810 5 50 BsS Lo (gndgaizr Juo b oS po 5 (aeidd Gl epleys (s, 9095 oo 5 Sufslgimnd az )0 o yiny al> o
YO gl jo0gi 0,50 (Aao,d AD/+¥)IVO wye 550 (0o, YF/+ 1) B0 (ol ¥V asilie) o))l (6, K0 Soe o il
aAlold) VXYY ¢ asog ol jen (golad palos L aS 5lo jsegs 0l 75 S je 0590 (20,0 Fo/1Y) 09 5 5Lulis 5y90 (ao )0 VY/0Y)
O3l i g 9l 1) an gl Hgegi slas ) Jlaiol wisgs adsgl Jol e 10 a5 oo ygegs ds Connd ol (Ve B-Y/+0 100,50 0 laeb]
S o Jlazzl oo pladl 3l oSy <eddS . S pa b agzrlgs s 1o it s O/YA-FNA 100 A0 ligabl alold) Y/FY
23 oty smdge 39 b Shlems JLo O 51 g Ll wogy e Lo sings o a2lse sl j5a55 b (ndgn 32 L 4 (s lows sl
Sl 18 S e Sl oyee

Bso @ oloyd 5 e slaol, 5l (Ko wlgige ol (b bl @ a2 b o (sam Cunge g oo 5l o (2T g S Az

AT e el oy i 5 L oo ey 5 s lS 51

5 250 358 Shlew (nl 59 re9 S po e Sl 51 (S

Lawlis ;o 2y cnl Gloygesi 95e Joiol (F) ol S0,5
U S FUR U Y A OV VI A TR SRP PO | SO
VASYF 1) o, 5 ndse sboge e ciliee slaasllas
W35 Oypo cladlhe 4 arg b g wiles,S 3)lF doye
Srcnd 451 ke Nsdion azlye (9,5 058 b & Loy
loge L bl )1 o (V) clils wles ol len S0 4y cas
el sszs (Fslite @l phlew ol W10t 5 smo90
W W, ) ol (M) LSes 5 3)led adlas ale

Ohlew ol Gl lp Joine ;5516 S j9095 iS5 (0,590

.

o0
bl oz g sl (Foposdle 4 g, pla Cunex
4 Mo 01,81 ases ;0 (V) Sl e LU | j0 s 38

ks il b ol e
sbml (95 9 p a2l 50 laygess (ooled 5l oy
(V) w2s oo 7, (s 0,8 10 3lae (pl 5l sed &S Wigd oo
5 o9 o o Slacuw I (o 4l (nl slaplb
Sosk 4 (M) wln slad 4 ez sl o ool ISS
psieeslS (F) ool ol Gl po mls by Vo s3>
orEls sz weyd A Gep Olee b (2,850 slasle

(B) ol 53,5 9y (5 Sl o (o ) basonsy


https://irje.tums.ac.ir/article-1-5463-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-25 ]

;’\)K&A}d;}w /07

5 Ol 3oz olel Lasil 5 (s y5leex 4l o 5 '(SEER)
ol 3 Somez (e oSS S50 VA HLE lie
osls pl (VYY) Cenl ot cwody el 15 5ol oumia LI
2 o0y ol (oo b jlen 9,50 VIV 4 by ye
Slodls e a5 wiog Jlo Fro (VL (et 5 s o8 4l
lans 6rear ole; wloo widd hypdy (63Mes VAVT-Y <Y -
iz Jols hlan ol @ bosye oMbl g ole YT il
5 SeIglgiand 42,0 gegs Cdrin sl e Wy bl
Solont At & bgyye slag )l o Glays acliy 58 0T Joee
Lol pansdd et 0 oS Ghlow Sl She
Solio b gl j3a95 w09 o5 Jylowr 5 0031 olyen sliulis
L oad gslans Sledlbl wab Bis anllae il
mho 0b Jalos g 45 (FAY) s R 3l 5l oolic
RO LE SO R A I S STy

d9e =V wage (e o) -V (Jlekal Candg @ V.S
Se 2 a8 ) S e -0 g sbialin —F gl j9a55 -V 1 ndge
Wi R 500 cumsy o cadl (Ses € gl o oo
Godidd lii Y ojled S jo ) lSGo e AiS o aduie
Somdy ol K00 Sumdg 4 (Smdy 5l S Cuz g e
Ol 0 olem (s S5k a0 ales i Conss (O)
slcarsy 4 Jal b glraly (6l 05 o 513 condg
ol valess 1) Ko

3 glasgaze bawgs (o] JUl gloj 5 Lo gan Cunds
JiSs o f Candy Chx o sl gt z)) oYl cas
Obej seiio by 03 po VLGl acgame 4y S j5b 4y 45 298 o0
S b sams i SYESH Gul 6yl (S 28 anl
g5 Dge 4 g WS (e patin ) S 4T Cumdg I Jla
D9 s

ools o yao Ceow 4 &S Cwl (Soe8 Sb alold S Bt
&S Q L yle Ojgo a4 YD Gud olie pled e 098 oo
olie oplpls ael salys o cal ao ol slacys) pex Jol>
Ol &S 09l ge i ye g = = Bacrars Dy & il (ol (55k8
OA) 2,5 (o0 )8 odls @y (ordg vz Joo (A3l slive e

(vl

-

AN 28 3 )18 o)y 0 90 dnlllas (] o a5 (g les VY

‘Surveillqnce, Epidemiology, and End Results; SEER

@oy95 sk 3l % gladdllas o Sl o e Jlad o
S Gl (g o sine s ilel B Jlas sl y5e58 o253
2 Pl Glald i 252 b oo jee el ol b L)
ol ol ey BB A s S e Ol pleys slooged
5 Soiletcn lialie Garwgs (ordge S9e b a5 (o jlen
(V0) SVl s azlge a9l (sl gags
Slaal 51 6 X e sboasl p 5l oolawl b oS 595 (auseis
Hlge oz 2al5 5 S5 slp oloys 9 Sty (Yshune mie
oy iy (roye S ler 3l (Fn 50 S e 3l wile s
Waslagjlon (nl dhox I 55 las soi> slaglle ool
) jeogS o 1alS )3 @ge 4 pladl g plin 395 (ansiis oS
@ Mo ghlew 50 (0N) o)l (ol & llen 098
Ohlew pards 9 S8 b (5 sladshe poinn )
looygs (g 5 slwlie b 4gl joess wge sl JhS
Ohlost ol a5 o)l 5 ail s Sl Wlgie caslin 6 eSey
Sl S 4 j5e55 daze dlas ) b Cawl (S (yloyo plasl 51 u
o) So Wlgige BsS)le (oxoy Wiz oo el gya; Sl
e 0 Sy ol pe a8 il sanlp oy lp ade
s s brals ol Sl i o At glacerds
5 4wl Ll oyse wsly SOl iy sz, &5 Sl
Mos3n b Ol Sl pedle (@B allan Julos
S gm0 85 3 50 by o e 45l
b xdg wiz oo 09 walys mls )0 (o)l el 295 ()
b S oS (alyd po aled aely plyie 4 Spe (235 L5 50
@ 1S oo Julos 1) bosls wyls 092y 5 Sl deling wi

2l oS laite | lgiice o 5l eolital L a5l egdle
J..J.?o ‘.1”9) )‘ oolaiuwl l.t U cowl ool ) axdlas U”‘ )
5 stk 5 45l jp095 wse shas 0yl 4 mdg wiz Jas
Ol edb byl a4z b o 05T s (cm i ol e
g sz hlew XL, L ol Q] SoS @ b gl azls
uL?L.)‘ 9 (:99.9 4.: ua..;:.m.) c\.) WL.A 6,&; 6&0)50 LSJ")‘L"L’))
5SS om0l sl il 4 cslio oo ISl

SLAE)
diges 4y Doy e ledlbsl [ a1idS & ,90e5 anlllae ol jo


https://irje.tums.ac.ir/article-1-5463-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-25 ]

O/ G55 5la ads dir Joe Sl eslizal L Olas 3,880 (slad ghor o s lS a0 Ve Olslony 5T 2y 5 5K SO (o

B ol 4l jge5 a5 I j0 o)l 0ge Jas 5 s plp (WNE
lo ko 09 aalyS S ye sl (Syxe ;0 S pow S Sgu>
Slow Somdy JEI 5o (g )lo sne gl ey o5 5 (slais;
30,55 ol

CldS 5l e 1) lem Caxdg i Jleisl Voo lels Jga
Soxdy (n i Jeie WIS (o8 (o JLo 0 9 ) patide ploj g0
bl 8 S Casdse 0 &5 gl @l St Sl o
Sgp Jloznl Jlo 0 5l e Ll o] Capng e o yuile
JosSe e jo sl oo GRIBD slalasde LB sk a4 e
sl jee8 b (gndge 350 b &S (ilen Gl Sy Jloio]
0 6 e Jlo D 51 o Lol il S Loy silons g
)18 518 S e sl (oyme )3 e ALBIS (rdge 29e

IS o sln ) sl sam Cundy Jlax! ¥ oojleds Jgax
e (VLT G (Sloj Jolph 5eSileo 4y S dandse
IR ) CudBge 10 a8 (gler 05d g0 0> &S jsblen WS o
Cordy 90 B 00,5 o Jaine ¥ Comdg 4y < /F0 Jlaaxl L ooyls
Condg aSopl QB )ls JIE Y Condg o a5 gl 5 K00
5l Sdetoe aBl B Sumdy WIS (oe 4 &5 (Sum

o) olee yo sl LSas Uy 1y 4l g o e (aus e 0/9)
Sy50 (Ao, AD/+Y) VYD wge 0550 (duoyo YE/+ V) O )l,ley
Sloyo ladal ol oolidl 3lasl e 5,50 (o, TN

(EWp

ot sl 5 ol 54 55 & Ol ol o0 Jlcl
NG PN (SO0 oo @‘)‘" )|

Cursg O L ohlew oloo oy by Cé i wnl S
ol 3 4 ks dxlye ) oylad IS 40 oid iy yn Jlais|
oolit b g B ol iy 9o o las VLD degazno axllae
W‘OMJ.JDQBAJJJU ‘-955)LA‘5*~45-\~‘>JM)‘

LQ)M )l &) Br Lg‘)" l) JLO.».!‘ JLQ.O‘ é)j‘iﬁ Y o)Lo...':) Js\.\>
e 55 s jpmss 4y il JLoiol i3y e asalie Jpir
d.l.»olﬁ) VXYY g o‘).o@ 69[&.;.] p}l.g‘) l.> Lmui @LL:)M )}49.) 'Ly
13055 45 Cenl Shlems iy (VDY ooy 0 lisabs
Slaz, Gygo 40 4 weal ol Lasid adgl >l jo lag
ool lp 505 Spe Jeil ohlors 5l 09,5 ol 2 456 3058
w2l 5 iy (IYAFNA o0 20 olisebsl alols) Y/TY
S S Sglgtnd 420 b (L5880 sla gl jg095 0
—0/V 00,0 A0 lisebl alold) Y/FF 50 el gimnd a0 4y

Soge Do
()

G585l ads A e Sleslinad L Ol iy dg5 Slase =Y oyled SKS


https://irje.tums.ac.ir/article-1-5463-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-25 ]

;’\)&“A}d’}"”’ /OA

oo S8 w L ie S5 SG l Ohbe Gl w5 ) esled g

o
O3 Sy o oo
q \e. ors s y9098 4>l
4 Yy oles o ya> bla Ko g ail
4 Yf Bl
Y Y -
. Y Sl o
Yy Yy ok
A A- e ol5s
\ I ol
f Y 0
WY W S 2929 S23glFmn 4z 50
AR [\g 9
" AR dw
\ts fv vs) I9eg S pia al> o
Yy A Y
G Sl ey L e Sl eslinad U JUisl dlexsl 3,57 50 ¥ o leds J sl
fea Yo A Ve LA VY i
alols Jlezs! alols Jlasl leblalols Jlos alols Jla>| alols Jlea>| alols Jlea>!
720 ¢loabs] Juaz! 720 ¢lopabs] Juas! JATS JUsl 790 oluabl Jus! 720 lisals] Jus! 720 lesals] Jua!
CIV-ANY) YIFY (- 1#Y-Y/T) VIYY (IVO-YIYY) -2y (+1D)-FIAY) VIAF ITPY-119) - IVA (-/FA-V/F9) VY Sye (0)) o=z
- = CI¥Y-YIYS) VIFO 1+ ¥-51-¥) - loY INN-Y1-0) i CIPV-1/FY) SNY O CIYAYSRA) AR b (obew) 8135
-ITY-Y\Y) Vas FOIY-FNA) YIXY (- 10F-AIE5) YN (- 1OY-0/\Y) VIVY FOLO-Y0) Y CI¥-=VIYY) -5 Y(Yo)) jseg byt alye
- - #(1\Y=+/3A) vy (/- F-VIAD) <IYA -1 A-¥/YY) <12 (- /FE-V/FY) <Iva FONE-0/F) \tizd V() yeee Sofglgans a0
- - (- INY-Y/2A) VEY O CIVeV-AD) YIVE CINY-YI5Y) - I0A (- ITD-V/F9) -/2) (- IPY-YIYY) VEE Y
(-/F2-9/-9) VAY CIY-=V--) 107 CIVE-YN\0) “IvY CIYV-YIYY) A (-1PA-VIDF) VY -IVA-YI5Y) VYA > (gl + 2 Gleys
e 3y 53l s laes S
(6315 3 508) 553 drula LB izl Il ¥
/00 51 56S 6)‘3@.4*
e Ol e by s slacgad s (o le JUSH Jlet 35515 (la g e 1T o sled st
JUo 8 5) o @9 ¥ Lo V5l Gy Sty S
N ¥ Y Y \ I ¥ Y Y Slow b miy
<YV /oY <Xy oA AR oY o/eY NF R4 AN \
AR ofe AYd NY ofe QAR /¥ AR - I7Y ofee Y
-2y o QAR /¥ ofe QAR ofY AT AR ofe Y
AR AR -/f- KA ofe /0 Nidd QAR QAR s
\ e oo oo e \ e e e N



https://irje.tums.ac.ir/article-1-5463-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-25 ]

04/ U555 5la ads dior Joe Sl eslizal L Olas 3,880 (slad ghor o s lS a0 Ve Olslony 5T oy 5 5K SO (o

)L«fdk{cﬁ}dt&\é)}]ﬂbﬁjsu—i GJLA-:' Jju\?

A ¥ Y Y \ fost il ey
/ I+A 70 <Iv# ofee \
oY e e NN NN Y
AT ofee ofee ofes ofes ¥
. |ef e e e e £

st &5 WS 5SSl ol Gl el jles
wse b alal, o ganllae 35 e 0l 1, anlllas oyl sloazily
s 3l oo 15 b ol L5 5 4l ppms s 5 stk
5550 )8 ey n Sppe asdllae Sy j0 o Cuenl L o lse
Cowdty @l o a5 sbplen ol (g)lory iy al> e 130
Shlos 4 Cond s ity ol 10 45 Jllaw
2 Pt Gl gire jsb 4 el adsl Ul o gl a5 oS
B S e bdgzlse sz 50 (T 5l g 5 gl 055 slaz, Hlas
Al odmlie o sixe jgesi 99 boakaly o 51 cpl Lol csyls
s plos] (VF) o))l 5 e tlSia] Langs o5 _golie anlllas
G e (xdge 058 1) ygegi SEpin aloye S
G55 oisien 1 ool 6% allle blhe s S e
0ol jse5 g9y 45 (T8) oKan 5 ol dalllas (Y0) wo,5
iy saloye Sl aallhe ool @l 0l 5o wad sl oL
G4y WS IS Sl Ghlen Sl » 1) ey
2 Wl e aS Cunl oo, ) Ko (S jges8 Sofslgians
Ol Sl Flie & Wiz e Wl Fie e STk
5 BUL s oo sty A8 Y ganaa b plaS 1) Sledlbl
Slas W)l 0525 o2 oaddllas Ll (YV-YA) auls o ars
OIS logire sglad 5 (xdge 9o p 1) Sufglgtans 4z
wllas oyl o &5 amys B (glaasil 5l (F+ YY) aiS
23 U i (sl o 5l 45 33 ol il i
L go a0 6laygeg Ll sl 93 4z o 5l 55kas 5 950 (6l G
Ll s o az)s 5l Sletme Spe lp agl sy
G e slasallan 5 igica gl k€55 lples
Soie S LYe 5l S wls & (o)) el sad
AL sy Sslsiens 4y s oslin n Ol Kiegh
s3> o bl 5 gl jeess e slayhs anlie o
Cewddy Sloys sl gy o sime Dol walizes sla,siS

&

—
& S gae b O)l5e o5 jlinlie 5 a5l jgag5 wge

s 5 g plas oyi> Glb s j5es STk 5 (S5l 0
Ok S6ysb 4 S e Wl | lodes 285 laplb
3 oz e (F) s plles (al 58 je09S o Slocom
Fosiee bajhd ol a4y Cod a5 Gl 5 bo)gSU s
Mo Judo 4 Lol el lo 95 g0l Cawnl s
g yhs cnl p fe Jalse Glize loavr s 4 bgye
@ S axg sl delod g i e, e Saez
ol glagomin ol 00y iy cloadllas 4o baais oyl
=29 Nz Jae l eolaul o ol lis ballae le jo 0nl
s o> olbpw ohg by slaadlas jo Bs5 L
3 az Sl oS el S ol el ond bl o5 L
ol e Gy BaBo Dbl 4 3l sy Wz o Jow
4 sy el se 45 Lol el (Vsbo (slags ;oS b digod
cosls walss 3sg slazel LB 5 585 @ls b g bl oYL s
5 7o a2l slaglbyn 4 Ml )3 4z ST iz el (1)
Shlie b vge e ay Spe anglie o Ll ol e 008
oS jebilen (Ve¥) WS o Sl Sl sne LS)LJ Sglas
eSS 5l ol 0,8 anl ) o] e asdlae ol @b
2 ol syis claglbw a4 Ml Lol blsyl a5 cel
) Geb ol eog axgl oy cilie  slaaxllas
Seies 3f0ye 5 065 e ,5 SEER oMbl il sl bl
Ol 58 Lol el 5L lwgiolon 4 Sond 590 Glime Sonsn
Sebes 015 (6l a5 g5k tigd oo Doglitte b 095 5o
(Ioe e 3 S I 53 sl Gl Lo e ol ol
@ Somd 65V e S e ey B Ol @ pliugiolw
35 (VF) o Kep 5 SLesls Lol (V1YY wils liasgy deies


https://irje.tums.ac.ir/article-1-5463-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-25 ]

;}\)Kﬂ} 63},«..»4 /.\'

Olee b Jlo O b sl g 258 9005 @1 Cad SlaS 0 ey

T 5 Sl ooy wiz o sla Shy l eolat

255 Gl jeegr b iy alize Jo e o

S 5 doxaS

2308 (smoge 398 dlas; g leyd CuSl p Al Jalge
50yl adlBs Gles ope Gl liles o sliwlie g 4yl
4 oaxg b ghley guyp poodle B ol orw aslllae ol

e 1) sl om Caxdge 5 Gl 0ad S slajlas 51 S 50

O oleys g il Gl e Ke sleeygs s alip
D05 (i B850

1. Kennedy B. Aging and cancer. Journal of Clinical Oncology.
1988; 6: 1903-11.

2. Geum D-H, Roh Y-C, Yoon S-Y, Kim H-G, Lee J-H, Song J-M,
et al. The impact factors on 5-year survival rate in patients
operated with oral cancer. Journal of the Korean Association
of Oral and Maxillofacial Surgeons. 2013; 39: 207-16.

3. Bau D-T, Tsai C-W, Lin C-C, Tsai R-Y, Tsai M-H. Association
of alpha B-crystallin  genotypes with oral cancer
susceptibility, survival, and recurrence in Taiwan. PloS one.
2011; 6: e16374.

4. Bernier, Jacques. Head and Neck Cancer Multimodality
Managment: Springer; 2011; 1: 1:41.

5. Sharma P, Saxena S, Aggarwal P. Trends in the
epidemiology of oral squamous cell carcinoma in Western
UP: an institutional study. Indian Journal of Dental Research.
2010; 21: 316.

6. Prabhu RS, Hanasoge S, Magliocca KR, Hall WA, Chen SA,
Higgins KA, et al. Lymph node ratio influence on risk of head
and neck cancer locoregional recurrence after initial surgical
resection: Implications for adjuvant therapy. Head & neck.
2015; 37:777-82.

7. Liv S-A, Wong Y-K, Lin J-C, Poon C-K, Tung K-C, Tsai W-C.
Impact of recurrence interval on survival of oral cavity
squamous cell carcinoma patients after local relapse.
Otolaryngology--Head and Neck Surgery. 2007; 136: 112-8.

8. Schwartz GJ, Mehta RH, Wenig BL, Shaligram C, Portugal
LG. Salvage treatment for recurrent squamous cell carcinoma
of the oral cavity. Head Neck 2000; 22: 34-41.

9. Goodwin WIJ. Salvage surgery for patients with recurrent
squamous cell carcinoma of the upper aerodigestive tract:
when do the ends justify the means? The Laryngoscope.
2000; 110: 1-18.

10. Woolgar JA, Scott J, Vaughan E, Brown J, West C, Rogers S.
Survival, metastasis and recurrence of oral cancer in relation
to pathological features. Annals of the Royal College of
Surgeons of England. 1995; 77: 325.

11. Ventura L, Carreras G, Puliti D, Paci E, Zappa M, Miccinesi
G. Comparison of multi-state Markov models for cancer

20 hSer 5 s anlllas o a5 plie gl el

ol Sle @3S Spge (Al we b (2l Gy awlie
A (VY) Sen g oy anlle b g el does
Slp ks 1) Soe i 6l 5 092 2 (2 5 m @lFnsl
Yo slaaiiS 5l &5 wisS o IS Jlogne S Gliles
@lFsly pe Bl ax b oS o8 blatul 6isSenl e
Lo oxdge 298 3lse )0 U oged sgame 1) hlen sl
5 390 ne wba gxd BB (S glacasgacs
ode s o)Ll 45 bl (TV)3gks hiy dglse coslidioms
@l o095 sep YL Ol woglid b (roge slasse
bl () o)l glhlem ol oy lie 2 1) 51 0 i
pladl g pansis slagty, 5l (o b (Slej Jelsd 5 oo
So 3 (FF) ol 5 Jgi 005 092 walss hlew sl 5o &
b Shlem 5o sl jses8 jon ln Al & 6% L adlas
SrSe &5 WS IS omlb o) G855 Jobe gesd

&b
progression with different procedures for parameters
estimation. An application to breast cancer. Epidemiology,
Biostatistics and Public Health. 2013; 11: e8729.

12. Keiding N, Klein JP, Horowitz MM. Multi state models and
outcome prediction in bone marrow transplantation. Statistics
in medicine. 2001; 20: 1871-85.

13. Meira-Machado LF, de Uda-Alvarez J, Cadarso-Suérez C,
Andersen P. Multi-state models for the analysis of time-to-
event data. Statistical methods in medical research. 2008;
18: 195:222.

14. Putter H, van der Hage J, de Bock GH, Elgalta R, van de
Velde CJ. Estimation and Prediction in a Multi State Model
for Breast Cancer. Biometrical journal. 2006; 48:366-80.

15. Zhang X, Li Q, Rogatko A, Tighiouart M, Hardison RM,
Brooks MM, et al. Analysis of the Bypass Angioplasty
Revascularization Investigation Trial Using o Multistate
Model of Clinical Outcomes. The American Journal of
cardiology. 2015; 115: 1073:9.

16. Dancourt V, Quantin C, Abrahamowicz M, Binquet C, Alioum
A, Faivre J. Modeling recurrence in colorectal cancer. Journal
of clinical epidemiology. 2004; 57: 243-51.

17. Surveillance, Epidemiology, and End Results (SEER) Program
(www.seer.cancer.gov) SEER*Stat Database: Incidence- SEER
9 Regs Research Data, Nov 2013 Sub (1973-2011)
<Katrina/Rita Population Adjustment> - Linked To County
Attributes - Total U.S., 1969-2012 Counties, National Cancer
Institute, DCCPS, Surveillance Research Program, Surveillance
Systems Branch, released April 2014, based on the
November 2013 submission.

18. Jackson C. Multi-state modelling with R: the msm package.
Cambridge, UK. 2007.

19. Broét P, de la Rochefordiére A, Scholl SM, Fourquet A, De
Rycke Y, Pouillart P, et al. Analyzing prognostic factors in
breast cancer using a multistate model. Breast cancer
research and treatment. 1999; 54: 83-9.

20. Jerijes W, Upile T, Petrie A, Riskalla A, Hamdoon Z,
Vourvachis M, et al. Research Clinicopathological
parameters, recurrence, locoregional and distant metastasis


https://irje.tums.ac.ir/article-1-5463-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-25 ]

N/ G Sole sy Lo ke 5l eslinal b Olas o5 i slad sk o )18 & Se Ole ST 5 6K SO oo

21.

22.

23.

24.

25.

26.

27.

28.

in 115 T1-T2 oral squamous cell carcinoma patients. 2010;
2: 1.

The Surveillance Research Program N. SEER Stat Fact Sheets:
Oral Cavity and Pharynx Cancer.
http://seer.cancer.gov/statfacts/html/oralcav.html: National
Cancer Institute; 2011 [18/4/2015].

Brent B. Ward, Williams FC. Current Therapy In Oral and
Maxillofacial Surgery 2012. 414-22.

Kademani D, Bell RB, Bagheri S, Holmgren E, Dierks E, Potter
B, et al. Prognostic factors in intraoral squamous cell
carcinoma: the influence of histologic grade. Journal of oral
and maxillofacial surgery. 2005; 63: 1599-605.

Sklenicka S, Gardiner S, Dierks EJ, Potter BE, Bell RB.
Survival analysis and risk factors for recurrence in oral
squamous cell carcinoma: does surgical salvage affect
outcome? Journal of oral and maxillofacial surgery. 2010;
68: 1270-5.

Goncalves Agra IM, Lopes Carvalho A, Samsonovski Ulbrich F,
et al. Prognostic factors in salvage surgery for recurrent oral
and oropharyngeal cancer.Head Neck 2006; 28; 107-13.
Sun C, Hu Z, Zhong Z, Jiang Y, Sun R, Fei J, et al. Clinical and
prognostic analysis of second primary squamous cell
carcinoma of the tongue after radiotherapy for
nasopharyngeal carcinoma. British Journal of Oral and
Maxillofacial Surgery. 2014; 52: 715-20.

Woolgar JA. Histopathological prognosticators in oral and
oropharyngeal squamous cell carcinoma. Oral oncology.
2006; 42: 229-39.

Po Wing Yuen A, Lam KY, Lam LK, Ho CM, Wong A, Chow
TL, et al. Prognostic factors of clinically stage | and Il oral

29.

30.

31.

32.

33.

34.

tongue carcinoma—A comparative study of stage, thickness,
shape, growth pattern, invasive front malignancy grading,
Martinez gimeno score, and pathologic features. Head &
neck. 2002; 24: 513-20.

O-charoenrat P, Pillai G, Patel S, Fisher C, Archer D, Eccles
S, et al. Tumour thickness predicts cervical nodal metastases
and survival in early oral tongue cancer. Oral oncology.
2003; 39: 386-90.

Larsen SR, Johansen J, Sgrensen JA, Krogdahl A. The
prognostic  significance of histological features in oral
squamous cell carcinoma. Journal of Oral Pathology &
Medicine. 2009; 38: 657-62.

Lindenblatt RdCR, Martinez GL, Silva LE, Faria PS,
Camisasca DR, Lourengo SdQC. Oral squamous cell
carcinoma grading systems—analysis of the best survival
predictor. Journal of Oral Pathology & Medicine. 2012; 41:
34-9.

Brandwein-Gensler M, Teixeira MS, Lewis CM, Lee B,
Rolnitzky L, Hille JJ, et al. Oral squamous cell carcinoma:
histologic risk assessment, but not margin status, is strongly
predictive of local disease-free and overall survival. The
American journal of surgical pathology. 2005; 29: 167-78.
Rennemo E, Zatterstrom U, Boysen M. Impact of second
primary tumors on survival in head and neck cancer: an
analysis of 2,063 cases. The Laryngoscope. 2008; 118:
1350-6.

Van Der Tol |, De Visscher J, Jovanovic A, Van Der Waal I.
Risk of second primary cancer following treatment of
squamous cell carcinoma of the lower lip. Oral oncology.
1999; 35: 571-4.


https://irje.tums.ac.ir/article-1-5463-en.html

[ Downloaded from irje.tums.ac.ir on 2026-06-25 ]

Iranian Journal of Epidemiology 2016; 11(4): 55-62.

Evaluating Follow up Time and Prognosis in Patients

Diagnosed with Oral Squamous Cell Carcinoma,
using the Multistate MarKov Model

Masoudi S1, Pourdanesh F2, Biglarian A3, Rahgozar M4

1- Department of Biostatistics, University of Social Welfare and Rehabilitation Sciences, Evin, Daneshjou Blvd, Koodakyar Ave, Tehran, Iran
2- Associate Professor Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Shahid Beheshti University of Medical Sciences,
Evin, Daneshjou Blvd, Koodakyar Ave. Tehran, Iran

3- Assistant Professor of Biostatistics, Department of Biostatistics, University of Social Welfare and Rehabilitation Sciences, Evin, Daneshjou
Blvd, Koodakyar Ave. Tehran, Iran

4- Associate Professor of Biostatistics, Department of Biostatistics, University of Social Welfare and Rehabilitation Sciences, Evin, Daneshjou
Blvd, Koodakyar Ave. Tehran, Iran

Corresponding author: Rahgozar M, m_rahgozar2003@yahoo.com.au

Background and Objectives: The aim of this study was to analyze the risks of local recurrence, second primary
tumor, and metastasis in oral squamous cell carcinoma (OSCC) patients and to present their prognosis after
treatment.

Methods: In this retrospective cohort study, 147 patients with oral squamous cell carcinoma (OSCC) who were
older than 40 years were included using the data of 1973-2010 Surveillance, Epidemiology, and End Results
(SEER) Program in the United States. The variables included gender, race, stage, histologic grade, tumor site,
treatment modalities, and dates of diagnosis and death. Markov Multistate model was used for analysis.

Results: At a median follow-up of 33 months, local recurrence, second primary tumor, and distant metastasis
rates were 34.01%, 85.03%, and 17.01% respectively and 40.13% of the patients died. Patients with cervical
lymph nodes were at risk of second primary tumor 1.37 (1.05-2.05) times higher than early stage patients and
were 2.33 (1.29-4.18) times more likely to die. After one year, the risk of death for patients with local
recurrence or second primary tumor was almost similar but after 5 years, the risk of death was higher for local
recurrence than second primary tumor.

Conclusion: Awareness of the next state and its time with respect to the patient’s clinical status can be one of the
appropriate methods for timely diagnosis and treatment to reduce the mortality rate of OSCC patients.
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