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TMEPINAHWH: Skordg: H pehétn TG TPOyVWOTIKAG
a&fag g MPWTEVIKAG Ekppaong NG Kukhivng D-1 kal
Tou p 6 Kabwg kal dMwv KAvikoTiaBoloyikay TTapayd-
VIwv otnv agloAdynon tou KAivikoU Kar yevetikou TTpo-
@\ twv AlO. YAKS kar pébobdor: "Eyive avoooiotoxn-
HIKR avdhuon 1otikav Seiypdtwy mapagivng 25 aobe-
vav pe 80 ouvolikd AlNO. AmoteAéouara: H moAuma-
payovtikr] avdluon katédeiEe oTauotkd  Oonpavtikn
Betkry ouoxéuon g emPiwong elelBepng véoou
(EEN) pe v unepéxppaon g kukhivng D-1(P=.015).
H ouvepyikr] dpdon g kukhivng D-1 kai tou pl6 aré-
Tuxe va katadelEel otatiotikr) ouoxéton pe v EEN A
pe v oAikr emBiwon (OE) oe dhoug toug ouvdua-
opoUg éxppaone. Alamotwbnke emiong diagopetikd
HOVTENO Ekppaong TG kukAivng D-1 kai tou pl6 peta-
& tou apxikoU dykou kai tou pwtou ANO (P<0.05).
2uprngpdopuara: Or aoBeveic pe AlNO gaivetar va aro-
TehoUv pia SIaQopETIKr) VOOOAOYIKA ovidtnta pe Eexw-
PI0TS KAIVIKOTIaBoAoyIKS Kal YeveTikd Tpo@ih. EmmmAéoy,
n Slapopetikr Mpoyvwotiky a&la NG UTEPEKPPATNS
G Kukhivng D-1 kal tng anwAeiag tou plé otoug
aoBeveic pe AlNO evioxtouv v undébeon auth.

AEZEIX KAEIAIA: Aeltepor mpwrtonabeig dykol, KUKA-
vn D-1, plé.

SUMMARY: Aim: To examine the prognostic value of
cyclin-DI, pl6é protein expression and other clinico-
pathological parameters in the evaluation of the clinical
outcome and genetic profile of SPTs. Materials and
methods: Immunohistochemical staining was per-
formed in paraffin embedded specimens that were
obtained from 25 patients with 80 second primary Oral
Squamous  Cell  Carcinomas (OSCC). Results:
Multivariate analysis revealed statistically significant pos-
itive relation of disease free survival (DFS) with cyclin-
DI overexpression (P=.015). Overall survival (OS) was
not correlated significantly to none of the clinical and
IHC parameters investigated. Synergistic action of
cyclin-D| with pl6 failed to reach statistical significant
relation with either DFS or OS in all fashions of expres-
sion. Different mode of expression was identified
between the index and the first SPTs concerning both
cyclin-D1 and p16 (P<0.05). Conclusions: Patients with
SPTs seem to outline a distinct entity in terms of clini-
copathological behavior and genetic profile of the
tumor cells. Moreover, the different prognostic value of
cyclin-D| overexpression and pl6 loss of function in
patients with SPTs makes our verification more potent.
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EIZAITQrH

To akavBokuttapikd kapkivwpa TG oTtopatikig KO-
TTag avumpoowrielel TEPTou To 5% Twv KapKivwud-
TV NG Kepahig kai Tou tpaxiou kal mapd TNy mEod-
00 TToU éxel emteuxBel TIC TeAeutaie dekastieg TG00
otn SIdyvwon Kal TG XEIPOUPYIKEG TEXVIKEG OO0 KAl
otnv aktvoBepaneia kai xnueiobepareia, n mpdyvwon
napapével etwxr| (Greenlee kai ouv. 2001). O delte-
pol mpwtonabeic dykor (AlMO) éxer avapepBel oT
anoteholv Tiepimmou 10 9 €wg 30% SAwv TwV KapKIVw-
pdTwv NG Ke@ahig kal Tou tpaxiiou kar Ot emnped-
Couv onpavtkd tnv mpdyvwon, 15iaitepa o aobeveig
e Kapkivo NG otopatikig koihdtntag (Braakhuis kai
ouv. 2002). Mpwtog o Slaughter kai ouv. to 1953 kabo-
ploe Tov Opo Seltepol Mpwtonabeic dykor (second pri-
mary tumors - SPTs) eiodyovtag tnv éwola TG KapKi-
voyéveong mediou (field cancerisation) Baci{épevog
otV Tapatjpnon ot pia eupeia mepioxr| eménAiou
yUpw amd Tov apXikd Gyko el@AVICe IOTONOYIKEG pETA-
Bohéc pe mBavdnta eppdviong deltepwy aveEdptn-
Twv €0TIV akavBokuttapikoU kapkivou og oAdKAneN
v avwtepn agporerukr) 086 (Slaughter kai ouv.
1953). O1 ANO oe acbeveig pe akavBokuttapikd Kap-
Kivo Ke@aN|g kar tpaxiiou kabopiCovtal amd toug
TIEPICOBTEPOUG EPEUVNTEG Pe Pdon Ta KPIipid Twv
Warren and Gates wg €€Ag |. Kd&Be évag amd toug
oykoug va eival kakoong, 2. ‘Ohol o1 dykol va eival
Eexwplotol petaku toug, 3. Kavévag dykog va pnv eival
petaotaukde. Emiong ouig kakorBeig PAGBeg Tou oto-
patkoU PAevwoydvou, N améaotacn Petagy Toug TPETel
va elval TOUAGXIOTOV 2 CM VW OPICHEVOl EPEUVNTEG
TIPOGOETOUV WG KPITHPIO TO EAAXIOTO XPOovIKO didotn-
pa Tou mapepPaMetal and v epeAvIon TG TIPWTNG
pExpl ekeivn TG Oeltepng PAAPNG va eivar 3 €
(Warren kai Gates, 1932, Hong kai ouv. 1990, Leong
Kkal ouv. 1998).

>ruepa yiverar mpoomdBeia He POPIAKEG Kal avoooi-
OTOXNMIKEG PeBAOOUC avdAuong OUyKeKpIpEvwY Sel-
KTWV 110U pUBHICouV TNV AEITOUPYia TOU KAPKIVIKOU KUT-
Tdpou og OAeC TIC PATEIG TOU KUTTAPIKOU KUKAOU, va
SiepeuvnBel 6An n diadikaoia g kapkivoyéveong Tedi-
ou n orofa xapaktpiCetal amd TV CUCOWPEUCT XPW-
HOOWHIKWY HETAMAEEWY Kal VEVETIKWY aVWHANOV
(Califano kai ouv. 1996, Pateromichelakis kai ouv.
2005). To kuttapikd povordu Kkukhivn D-1/pl6/
PWOPOPUNWUEVO  PETVIBAIOTWHA, TIaiCel onpavtikd
pdAo otn pubpion NG kuttapikig avtidpaong oe egw-
Kuttdpla epebiopata, eve) gaivetar va eival ouoiwdoug
onpaociag ot Aertoupyia tou onueiou ehéyxou GI/S
ToU KuTtapikoU KUkAou. H evepyoroinuévn kukhivn D-
| ouvdEetal pe TG KUKANIVOEEQPTWHEVES KIVAoEG 4 kal 6
(cdk4 and cdké) OSnuioupywviag oupmAéyuata
cdkd/cyclin-D1 kai cdké/cyclin-D 1, ta omoia pwogpopu-
Nwvouv tnv Tpwteivn tou petivoBAactwuatog (pRb).

Maydnoudog X. kar ouv./Magopoulos C. et al.

INTRODUCTION

Squamous cell carcinoma of the oral cavity (OSCC)
represents nearly 5% of all head and neck tumors and
despite advances in diagnosis, surgical techniques,
radiotherapy and chemotherapy, prognosis remains
poor over the last decades (Greenlee et al. 2001).
Second primary tumors (SPTs) are reported to consti-
tute 9- 30% of all head and neck squamous cell carci-
nomas (HNSCC) and to have a significant impact on
prognosis especially in patients with oral sqamous cell
carcinoma (OSCC) (Braakhuis et al. 2002). Slaughter et
all in 1953 first defined second primary tumors by initi-
ating the concept of field cancerisation based on the
observation that a large area of epithelium surrounding
the primary tumor possessed histologic changes with
the possibility of developing new independent foci of
squamous cell carcinoma in the upper aerodigestive
tract (Slaughter et al. 1953). In clinicopathological
terms, SPTs in patients with HNSCC are defined by
most investigators with the criteria of Warren and
Gates (1932): |.Each of the tumors must present a def-
inite picture of malignancy, 2. Each must be distinct and
3. The probability of one being a metastasis of the
other must be excluded. For malignancies confined in
the oral cavity the distance of 2 cm should lay between
the tumors whereas, a 3-year interval between first and
second tumor is added by some researchers to the cri-
teria that define a SPT (Warren and Gates, 1932, Hong
et al. 1990, Leong et al. 1998).

To date, molecular and immunohistochemical analysis
of specific markers that regulate cell cycle control, try to
elucidate the multistep process of field cancerization,
that is characterized by the accumulation of chromo-
some alterations and several aberrant genetic events
(Califano et al. 1996, Pateromichelakis et al. 2005). The
cyclin-DI/pl6/phosphorylated Rb pathway plays an
important role in modulating the response to extracel-
lular stimuli and is believed to be essential G1/S check-
point of the cell cycle. Activated cyclin-DI binds to
cyclin dependent kinase 4 and 6 (cdk4 and cdké) to
create cdk4/cyclin-DI| and cdké/cyclin-DI complexes
that phosphorylate the Rb protein (pRb), thereby
releasing E2F transcription factor family. E2F facilitates
entry into and progression through the S phase, initiat-
ing the transcription of genes that regulate DNA syn-
thesis.

In contrast, pl6 protein as a cdk family inhibitor out-
growth, specifically inhibits cdk4 and cdké by disrupting
active kinase complexes with cyclin-DI, and prevents
phosphorylation of Rb and therefore passage through
the GI/S checkpoint.

Mutations of the cyclin-D1/p16/Rb pathway are quite
common in OSCC. Overexpression of cyclin-DI is
linked to tumor aggressiveness, decreased disease free
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Ané tn diadikacia auty evepyorololvtal ol Petaypa-
@ikof Tapdyovteg E2F o omofor SieukoAdvouy T petd-
Baon omnv S @don tou KuTtapikol KUKAoU Katd tnv
ormroia yivetar n petaypaer tou DNA.

H mpowteivn pl 6 wg avactoléag Twv kKukhivoeEapTae-
vov kivacwv (cdk inhibitor), avactéMel tig cdk4 kal
cdké Siaomvtag ta oupmAéypata Pe v Kukhivn D-|
epModiCovtag ) PWo@oPUAIWON ToU PETIVOPAACTOHA-
TO¢ Kal Katd ouvémeld ) petdPfaon amd to onpeio
ehéyxou G1/S Tou kuttapikoU kUkAou.

MetaMd&eig tou ouotipatog cyclin-D1/pl16/Rb eiva
181aftepa ouxvég otov akavBokuttapikd Kapkivo Tou
otoépartog. Ymepékppaon g Kukhivng D-1 éxel ouvde-
Bel pe augnuévn emBetikdtTa TOU OYyKOU, HEIWHEVN
oNkf emPiwon kal peiwpévn emPiwon eAelBepng
véoou (Namazie kai ouv. 2002, Miyamoto kai ouv.
2003, Uzawa kar ouv. 2007), evw n anwAeia g Aei-
ToUPYIKOTNTAG Tou pl 6 €xel ouvdebel pe @Twxr| oS-
yvwon og aoBeveig pe kapkivo tou otdpatog (Bova kai
ouv. 1999). Mapd 10 veyovdg Su avwpalieg oto
OUYKEKPIPEVO KUuTtapikd povordu  epgaviCovtal oe
Mo000To peyahitepo tou 80% twv aoBevwv, n mpo-
Yootk agia twv 0o autwv Seiktiv dev €xel peAe-
n0Oel oe aoBeveig pe Ar1O (Michailides kai ouv. 2002).
H mBavdtnta diagpopetikiig mopeiag Twv AlNO og KA
VIKO, IotoriaBoloyikd Kal KuTtapikd emfmedo kabiotd
NV HEAETN Twv Selktwv autwv 1Idiaftepa evdiapépouaa.
2Komég TG mapoloag gpyaciag eival n PeAETn NG
mpoyvwotikAG agfag g kukhivng DI, tou plé kal
AMwv KhivikorraBoloyikav Tiapaydéviwv oe 25 aoBe-
veiG pe ouvohikd 80 BAdBeg akavBokuttapikol Kapki-
VOU TNG otopatikig kolhdtntag, dSnhadrj oe aobeveig e
AlNO. MeAetriBnke emiong o pdAog tng kukhivng D kal
ToU p | 6 otov éAeyxo Tou KUTtapIkoy KUkhou KaBwg Ka
n mBavr) Kwvikdtnta twv AMO.

YAIKA KAl ME©OAOI

Acbeveig

MeAetr|Onkav ol mpwtomabeic PAGPeC Twv 25 aoBevav
ol ortofol eppdvioav évav 1 mepioodtepoug AlNO katd
10 xpovikd didotnua amd to 1996 éwg o 2009. O
AlNO  kaBopiotnkav olppwva pe Ta KPTipld Twv
Warren kar Gates (1932), epeaviotnkav dniadrj tou-
Axiotov 3 €tn apydtepa kal og andotaon Peyaiitepn
Twv 2 cm and v apxikr BAARN. ‘Olol o acBeveig tng
peAétng rtav otadiou | A Il katd v mpwtn Sidyvwon
Kkal uttoPArRBNnKav oe xeipoupyiky apaipeon Tou dykou
g Tpwtn Bepameutiky) péBodo. MeAetriBnke n nAikia
Twv aofevav katd v mpwtn didyvwon, To QUAO, N
evtdmon g mewtng BAAPNG, o apiBudg twv AlO,
Kabw¢ Kar n avoooioTtoxnuIky avaluon g KukAivng D-
| kai tou pl6 og oxéon pe TV oAk emPiwon kai Ty
empPiwon eAelBepng véoou. Emiong peletriBnke n
OUOXETION TNG UTTEPEKPEATNG TNG KUKAIVNG D-1 kar g
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survival (DFS) and overall survival (OS) (Namazie et al.
2002, Miyamoto et al. 2003, Uzawa et al. 2007), where-
as loss of p 16 function is correlated with poor progno-
sis in oral cancer patients (Bova et al. 1999). Although
overall aberrations in this pathway occur in >80% of
OSCC, the prognostic value of these markers hasn't
been quite clear in patients with SPTs (Michailides et al.
2002). The hints of specific and distinct clinical, patho-
logical and genetical process of second primary tumors
of the oral cavity, makes the detection of these mark-
ers quite attractive.

The aim of this study is to investigate the prognostic
value of cyclin- DI, pl6 and other clinicopathological
parameters in 25 patients with 80 second primary oral
squamous cell carcinomas. The correlation of cyclin-DI1
to pl6 in the cell cycle control is also studied, while it
is pointed out the possible clonal relation between the
index and the second primary tumors in these patients.

MATERIALS AND METHODS

Patients

Eighty tissue samples were analyzed, obtained from 25
patients with OSCC that presented one or more SPTs
and were treated between 1993 and 2005. SPTs were
defined according to the criteria of Warren and Gates
(1932) and had occurred at least 3 years after diagno-
sis of the primary tumor with a distance of 2cm of nor-
mal mucosa lying in between. All 25 patients with SPTs
were included in a cohord of 257 consecutive patients
with OSCC treated during the same period in our
Department. All patients included in this study received
surgery as their primary therapeutic method and all had
stage | or Il disease (T or T2 NO MO) according to the
guidelines established by the American Joint Com-
mittee on Cancer Staging in 1988. Patient age at diag-
nosis, sex, tumor location, number of SPTs, cyclin-D|
and plé protein immunohistochemical expression
were analyzed with respect to two outcome parame-
ters: DFS and OS. DFS was estimated from the time of
initial examination to the time of the first SPT occur-
rence. OS was estimated from the time of initial exam-
ination to the time of death or the time of last follow-
up. In addition, cyclin-D| overexpression was correlat-
ed to pl6 loss of expression. Moreover, the relation
between cyclin-D |/ p16 expression status of the index
tumors and the first SPTs was analysed.

IHC staining and grading of cyclin-DI and p16

Immunoperoxidase staining was done on 4-pm cut tis-
sue sections using the same system and following the
manufacturer's instructions (DAKO LSAB2 horseradish
peroxidase System, DAKO Corp, Carpinteria, CA).
Monoclonal antibody against cyclin DI (1:100, clone
DCS-6, Dako Corporation, Golstrup, Denmark) and
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anwAeiag g ékppaong tou pl6, kabwg kar cuoxetion
NG €kppaong tng Kukhivng D-1 kai tou plé peta&y
Tou Tpwtoradoug dykou kar tou mpwtou AlNO. Qg
ohikr| empiwon (OF) kaBopiotnke to xpovikd didotn-
pa amo v apxikr didyvwon éwg to Bdvato tou aobe-
voug A TV nUépa tng Teheutaiag egéraong, eved wg
emPiwon ehelBepng vooou (EEN) kabBopiotnke to
xpovikd didotnua amd v apxiky didyvwaon €wg v
Siayvwon tou mpwtou AlNO. H mapakololbnon twv
aoBeviv kupdvnke amd 6 éwg 264 prjvec.

Avoooiotoxnpikr avdAuon tng kukAivng D-1 kar tou
plé

AlevepyiOnke Pagry avooomepo&eiddong oe Turpata
10TV 4Y XPNOIHOTIOIWVIAG  CUYKEKPIPEVO  oUOTNHA
olpoewva pe TG odnyieg tou kataokeuaotr| (horserad-
ish peroxidase System, DAKO Corp, Carpinteria, CA).
Xpnotpomoifnkav  povokAwvikd avtio®uata tng
kukAivng D-1 (1:100, clone DCS-6, Dako Corporation,
Golstrup, Denmark) «ai tou pl6 (1:40, Novacastra
Labs, Ltd, United Kingdom). lNa tnv kukhivn D-1 ta 1ot-
kd Tepdxia toroBetiBnrav oe EDTA (pH = 8.0, | mM)
kal Beppdvlnkav otoug 95°C yia 20", Na 1o pl6é 1@
I0TIkG tepdxia TomoBetriBnkav oe citrate buffer (pH =
6.0, 10 mM) kai katémv og pikpokABavo 3 opéEg yia
57 n kdBe pia. OAeg o1 avoooiotoxnpikég Pagés e&e-
TAoTNKaV  XPNOIPOTTOIWVTIAG KOG  pikpookdmo. Q¢
Betikd amotéAeopa petappdotnke n eudidkprtn Tupn-
viki) Bagr] Kagé xpwuatog T6co yia v Kukhivn D-|
(Eix. 1) éoo kar yia to plé. (Ek. 2). Ta ioukd defypata
HE TIEPIOOOTEPO TOU 5% TwV KAPKIVIKWY KUTIAPWY HE
Betiki mupnviky xpwon BewpriBnkav w¢ Betikd otnv
napovoa perétn. Q¢ Betikd Sefypata ehéyxou xpnol-
poroiOnkav 1otikd tepdxia mantle cell Aepeapatog ta
oroia eppdvioav 1oxupr] BeTKOTNTA 0T XPWon NG
Kukhivng D- 1, kabwg kar 1otkd tepdxia akavBokuttapl-
KoU KapKivou tou TpaxiAou NG HATPAS HE 10XUPH
Betikdtnta ot xpwon tou plé. Qg apvnukd defypata
eNéyxou xpnoidoroiOnkav ta Betikd Sefypata eléy-
X0U, avtIkaBioTvtag ta apxikd avtiowuata pe didAu-
pa buffer.

2tauotkr avdiuon

H otatiotikr] avdiuon g peAéTng mpaypatomoiiBnke
e To otauotkd makéto SPSS. XpnaoiyomoiBnkav ol
otauotkég pébodol x* test, independent samples t-test
kar Pearson correlation coefficient yia tv olykpion
Twv anoteAeopdtwy g mapolong perétng. Or kapmu-
Aeg emPiwong yia v emPiwon eAelBepng vooou kai
v oAk emBiwon umoloyiotnkav pe ) pEBodO
Kaplan-Meier. Emiong, emAéxBnke to poviého Cox
regression yia TV avayvwpIion Twv HETaBANTWV pe
peyaAltepn TPOYVWOTIKY a&fa. 2& OAEG TG TTEPITIIWOEIG
n petaPAnty P value pikpdtepn tou 0,05 BewpriOnke
OnMavekn.

Maydnoudog X. kar ouv./Magopoulos C. et al.

pl6 (1:40, Novacastra Labs, Ltd, United Kingdom)
were used. Antigen retrieval was done. For cyclin DI,
the sections were placed in EDTA (pH = 8.0, | mM) in
a steamer for 20" at 95°C. For pl6, the sections were
placed in citrate buffer (pH = 6.0, 10 mM) and
microwaved 3 times for 5” each. The immunohisto-
chemical stains were examined using a light micro-
scope. A positive result was rendered for cells showing
distinct brown staining of nucleus for p16 (Fig. 1) and
for cyclin DI (Fig. 2). Samples with more than 5% of
the cells containing nuclear staining were considered
positive in the present study. As positive controls, we
used sections of a mantle cell lymphoma that were
strongly positive for cyclin-D| and a squamous cell car-
cinoma of the cervix with known positive staining for
pl6. As negative controls, the same sections, which
were used as positive controls were used, replacing the
primary antibody with buffer solution.

Statistical analysis

Statistical analysis was performed using the SPSS statis-
tical package. The X’ test, independent samples t-test
and the Pearson correlation coefficient were used for
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Eic. 1: Avoooiotoxnpikr eikdva g kukhivng D-1 (x400) oto
akavBokuTtapikd KapKivwua Tou oToépatog.

Fig. 1: Immunohistochemical staining for cyclin D1 (x 400) in
OSCC.

Uy N

Eik. 2: Avoooiotoxnpikr eikdva tou pl6 (x200) oto
aKavloKUTIapIkS KAPKVWUA ToU OTOPATOG.
Fig. 2: Immunohistochemical staining for p16 (x 200) in OSCC.
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AMNMOTEAEXMATA

Avoooictoxnpiki avdAuon g €K@Pacng Tng KUKAi-
vng D-1 kai tou pl6

H katavopr| twv Betikdv kuttdpwy Ppébnke etepove-
VAG OTIG KAPKIVIKEG wAegc. Aekamévie aoBeveig (60%)
eppdvioav Umepékppaon g Kukiivng D-1, evw 22
aoBevelc (88%) eppdvioav amieid G €kppaong Tou
pl6. EmmAéov, 14 aoBeveis (56%) Ppébnkav va epgpa-
viCouv TautOXpOoVa UTIEPEKPEAnN NG KUkAivng D-1 kai
anweia G €kppaong tou pl6.

KAivikég mapdpetpol

H péon nAikia Twv aoBeviv rtav 56 € (kKhipakoUpe-
vn and 26 éwg 74 €tn) katd v mpwTn €E€Taon kai n
avahoyia @uiou Atav |.5/1 yuvaikes mpog dvdpeg. H
B¢on tou mpwtomaboug kai twv AIO gaivovtar atoug
Mivakeg | kar 2, evw o apiBudg twv AMNO kupdvBnke
amnd 2 éwg 9 yia toug 25 aoBeveic. H mepiodog emave-
Eetdoswv twv aoBeviv kupdvBnke amd 6 €wg 264
prveg (Mivakag 3).

2uoxéuon tng EEN kar OE pe avoooiotoxnuikég kai
KAIVIKEG TTapapETpoug

Agv Bpe€bnke otauiotikd onpavtiky) ouoxetion PeTagy
G emPiwong ehetBepng véoou (EEN) kar tou guioy,
NG nAikiag, tou apiBuou twv AlNO kal g anwieiag
™G €kppaong Tou plé. H moAunapayovuikry avdhuon

Nivakag 1
Tomoypagia Kal cuxvoTNTa TWV ApXIKWOV PAABWY

Tomoypagia Zuyvérnta | MogoaTo %
Valid | Mapeld 6 24,0
OuAikdg BAewvoy. 5 20,0
["Awooa 7 28,0
‘Edapog oréuarog 3 12,0
OmoBoyduplo Tpiywvo 4 16,0
>Uvoho 25 100,0
Nivakag 2
Tormoypagia kat cuxvétTa
Twv AlNO
Tomoypagia Zuyvémra | MogoaTd %
Valid | Mapetd 10 18,0
OUNIKAC BAewvoy 19 35,0
Mwooa 14 25,0
Edagpog otéuarog 6 11,0
Orioboydulo Tpiywvo 1 2,0
Kdrw xethog 5 9
>Uvolo 55 100,0
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the comparison of the results of our study. Survival
curves for overall and disease-free survival were esti-
mated by the Kaplan-Meier method. Cox regression
model was selected in order to identify the variables
with the greatest prognostic value. In all cases P values
less than 0.05 were considered significant.

RESULTS

IHC analysis of cyclin-D| and p16 expression
Immunohistochemical staining of both cyclin-DI| and
p |6 was nuclear. Distribution of positive cells was het-
erogenous in cancer nests. Fifteen patients (60%) had
cyclin-D | overexpression in the index tumor, while 22
patients (88%) had loss of pl6 expression. Moreover,
14 patients (56%) were found to have cyclin-D| over-
expression and p 6 loss of expression.

Clinical outcome

The mean age of the patients was 56 years (ranging
from 26 to 74 years) at the time of presentation and
the sex ratio was 1.5 : |, females to males (15 females
and 10 males). The location of the index and second
primary tumors are seen in Tables | and 2, while the
number of the SPTs ranged from 2 to 9 for the 25
patients. The follow-up period ranged from 20 to 264
months (Table 3).

Table 1
Location and frequency of the index tumors

Location Frequency | Percent %
Valid | Cheek 6 24,0
Gingiva 5 20,0
Tongue 7 28,0
FOM 8 12,0
RetroMT 4 16,0
Total 25 100,0

FOM: floor of mouth, RetroMT: retromolar trigone

Table 2
Location and frequency of the second
primary tumors

Location Frequency | Percent %
Valid | Cheek 10 18,0
Gingiva 19 35,0
Tongue 14 25,0
FOM 6 11,0
RetroMT 1 2,0
Lip 5 9
Total 55 100,0

FOM: floor of mouth, RetroMT: retromolar trigone



26

Mivakag 3
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KAWVIKEG Kal QvOOOIOTOXNIIKES TIAPAPETOOL TWV A0BEVIV

No . , | EEN
A0BEVHV ®uho | HAikia (HiveQ)

1| r|e |0 |3u

OE (rjveg) P16 (%) | D1 (%)
30
8
20
10

20

2 | 49 | 11u | 20u (ameB)
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5
5
40
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5
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> | >
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—_

12 | T |63 10p] 520
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13 A | 72 | 12u | 55u
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14 | 52 | 6y | 120u (ameB)
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P16%: 0000T0 % TwV BETIKWY OTO P16 KAPKIVIKWV KUTTAPWY. D1 %: M0o00oT6% Twv BETIKWY 0N KUKAIVN D1 KAPKIVIKWV KUTTAPWV.
EEN: emplwon eAelbepng vooou. OE: oAikn emipiwon. Arnep: anefiwoe

(multivariate analysis) avédei&e otauiotkd onpavik
Betikr ouoxétion petagu g EEN kal g umepéxppa-
ong G kukhivng D-1 (Cox regression model—
p=0.015). Avtibeta n ohikry emBiwon (OE) dev cuoxe-
Tiotnke onpavtikd pe kapfa amd g KAIVIKEG kal avo-
OOIOTOXNHIKEG TTAPAPETPOUG TTOU HEAETBNKAV. ETTITTAE-
ov, n ouvepyik &pdon g kukhivng D-1 kar tou pl6,
améTuXe va epgaviosl otauotikd Betikr oUOXETIoN e
v EEN kar pe v O, oe dhoug toug duvatolg ouv-
duaopolg avoooioTtoxnpIKAG €kppaong (opdda |
uriepekppaon Kukhivng D-1 kai anwAeia tng ékppaocng
Tou pl6, opdda 2: apvnukr €kppaon g KUKAvng D-

Correlation of DFS and OS to clinical and IHC
parameters

Disease free survival (DFS) was not correlated signifi-
cantly to age, sex, tumor location, number of SPTs and
pl6 loss of expression. Multivariate analysis revealed
statistically significant positive relation of DFS with
cyclin-D1 overexpression (Cox regression model —
p=0.015). Conversely overall survival (OS) was not cor-
related significantly to none of the clinical and HC
parameters investigated. Moreover, synergistic action of
cyclin-D1 with pl6 failed to reach statistical significant
relation with either DFS or OS in all fashions of expres-
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Table 3
Clinical and immunohistochemical patient data

Number DFS
of patient| S€X | A%® |(months)

1 F |66 |0

0S (months) p16 (%) | D1 (%)

39m 30

8
20
10
20

2 | F [ 49 [ 11m| 20m (died)

Number DFS

of patient| S€X | AZ® |months)| OS (months)

p16 (%) | D1 (%)
1
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1
10

10

3 M | 55 | 3m | 35m (died) 8
8
40
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20

4 F | 64 | 72m| 117m

5 | M | 58 | 56m | 84m (died)
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5
4
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40
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40 | O 74m (died)

18 | M | 73 |0 51m 3

10

—

10

-

69 | 8m | 84m (died)

. Y

11 M | 51 | 8m | 94m

de

19 F | 3 | 10m| 129m 10
8
2
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5
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40
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10
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5
4

2

20 F | 52 | 11m| 130m

21 F | 60 | 14m | 24m (died)

22 F | 65 | 13m| 66m

23 F | 80 | 27m| 250m

12 F | 63 | 10m| 52m

=

24 F | 74 | 18m| 36m 30

20

13 M | 72 | 12m | 55m

—_

14 | F | 52 | 6m | 120m (died)

O 0L UIORODODODOOCOOOOOCOOWO|RPRODOOWOODOO*TOOOrPO0O0ODOIOCONMN

R OO WOUIOUIOWOWO|=PrOOOUOIOT A, OIOWNOOIHW OO &

25 F | 64| 7m [29m 20
20
10
50

20

OO OO OO ONO OO OCONOOIO PPN PAEAONNO 2000 1 OOOOO—L0O00O0

P16%: percentage of p16 positive cancer cells. D1%: % percentage of cyclin D1 positive cancer cells. DFS: disease free survival

OS: overall survival

| kai anwAeia g ékppacng tou pl 6, opdda 3: urme-
pékppaon Kukhivng D-1 kar ékppaon tou pl6, opdda
4: apvnukr ékppaon G kukhivng D-1 kai ékppaon
tou pl6). O1 kapmileg emPiwong Kaplan — Meier yia
v EEN (Eik. 3) kar O (Eik. 4) katadeikviouv tnyv ota-
TIOTKA BETIKY CUOXETION TNG UTTEPEKPPAONG TNG KUKAI-
vng D-1 kai tng EEN (p<0.05 log rank test).

YuoxEtion G umepékppaong G Kukhivng D-1pe
™V anwleia ékgpaong Tou plé

MapdAo mou n au&avopevn ékppacn tng Kukhivng D-
| qaivetal va ouvdéetal pe peloUpevn €kppacn Tou

Toépog 13, No 1, 2012/Vol 13, No |, 2012

sion (group |: cyclin-D| overexpression with pl6 loss
of expression, group 2: cyclin-D1 negative for expres-
sion with pl6 loss of expression, group 3: cyclin-DI
overexpression with pl6 expression, and group 4:
cyclin-D 1 negative for expression with pl6 expression).
Kaplan —Meier survival curves for DFS and OS (Fig. 3, 4
respectively) demonstrate the positive relation of cyclin-
DI overexpression with DFS (p<0.05 log rank test).

Relation between cyclin-D| overexpression and pl6
loss of expression
Although increasing expression of pl6 is related to
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synergistic action:
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Eix. 3: EmBiwon eeiBepng véoou (EEN) yia Toug 25 aoBeveig pe AIMO oe oxéon pe v
avoooiotoxnpiky (IHC) katdotaon g kukhivng D-1 kai tou plé. O:apvnuik IHC, 1: Betikd
IHC. (A) KapmiAn Kaplan-Meier yia v EEN oe oxéon pe v kukhivn D-1. (B) Kapmiin
Kaplan-Meier yia tnv EEN og oxéon pe 1o pl6é. (I) KapmiAn Kaplan-Meier yia v EEN oe
oxéan pe TV ouvepyikr) dpdon G kukAivng D-1 kai tou pl 6. O1 aoBeveic xwplotnkav ot 4

40

Time 0 20 40 60 80

60 80 100

Time
p>0.05 log rank test
1:p16=0and D1=1
2:p16=0 and D1=0
3:p16=1and D1=1
4:p16=1and D1=0

uTloopddeg avdhoya pe ) Betikdnta fy apvnukdtnta twv BAaBwv otnv umepékppaon g

kukAivng D-1 kai otnv anwheia tou pl6: 1:;p16=0 and DI=1, 2p16=0 and DI=0, 3:;pl6=1 and DI=1, 4pl6=1 and DI1=0.

Fig. 3: Disease-free survival of 25 patients with second primary oral squamous cell carcinomas according to cyclin DI and p16 status. O:
negative IHC, |: positive IHC. (A) Kaplan-Meier curve for disease-free survival according to cyclin-D1 status. (B) Kaplan-Meier curve for
disease-free survival according to pl6 status. (C) Kaplan-Meier curve for disease-free survival according to synergistic action of cyclin-D| and
pl6 status. Patients were divided to 4 subgroups based on whether they had tumors that were positive or negative for cyclin-D |
overexpression and p16 deletion. 1:pl6=0 and DI=1, 2:p|16=0 and D1=0, 3;pl6=1 and DI=1, 4pl6=I and DI=0.
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Eix. 4: Ohikrj emPiwon (OE) yia toug 25 aoBeveig pe AMNO oe oxéon pe v avoooiotoxnpikr (IHC) katdotaon g kukhivng D-1 kai tou pl6.
(A) KapmiAn Kaplan-Meier yia v OE oe oxéon pe v kukhivn D-1. (B) KapmiAn Kaplan-Meier yia tv OE oe oxéon pe 1o p16. (I') Kapmiin
Kaplan-Meier yia v OE oe oxéon pe tv ouvepyikr Spdon g kukhivng D-1 kai tou pl 6.

Fig. 4: Overall survival of 25 patients with second primary oral squamous cell carcinomas according to cyclin DI and p |6 status. (A) Kaplan-
Meier curve for disease-free survival according to cyclin-D1 status. (B) Kaplan-Meier curve for disease-free survival according to p 6 status. (C)
Kaplan-Meier curve for disease-free survival according to synergistic action of cyclin-D| and p |6 status. Immunohistochemical expression status

and patient subgroup division are described in figure 3.

pl 6, n ouoxétion autr| amétuxe Ta ePEAvIoTel OTaTIoT-
k& onpavukr (Speraman’s rank test p>0.05).

Yuoxéuon g €kepaong TG Kukhivng D-1 kar tou
p 16 peta&l twv mpwtonabwv kai twv AlMNO
Boébnke Olagopetikd poviého ékppaong TO0O NG
kukAivng D-1 éoo kai tou plé petagl twv mpwrora-
Bov kal twv AIO (Chi-square test — x*, p<0.05).

2YZHTHZH

O pdAog g kukhivng D-1 wg oykoyovidio éxel kabie-
pwBel amd v 181étNTd Tou va ouvepydletal pe dAa
oykoyovidia e okomd TNV amopuBuion Tou KUTtapIKoU
KUKAou Katd tn diadikacia g kapkivoyéveong. H ute-
pékppaon g Kukhivng D-1 n omola mpokaheftar amd
yovidiakr| evioxuaon, amd XpwPoowpIky Uetatdmon 1

cyclin-D| decreasing expression, the relation failed to
reach statistical significance (Speraman’s rank test
p>0.05).

Relation between cyclin-D| and pl6 expression sta-
tus of the index tumors and the first SPTs

Different mode of expression was identified between
the index and the first SPTs concerning both cyclin-D
and p16 (Chi-square test — x*, p<0.05).

DISCUSSION

Cyclin-D1’s role as an oncogene has been established
by its ability to cooperate with other oncogenes in cell
cycle dysregulation during multistep carcinogenesis.
Overexpression of cyclin-D1 caused by gene amplifica-
tion, chromosomal translocation or mitogenic stimula-
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Kal and PItoyevetikry Siéyepon Katd v yovidlakr| peta-
ypagr, €xel evoxoroinBel yia apketols Kapkivoug
otov dvBpwro, dMwG Tou Pactoy, Tou TVeUpovd, Tou
oloo@dyou Kdi TG otopatkng koidtntag (Hinds kar
ouv. 1994, Sicinski kar ouv. 1995). Apketéq avapopég
éxouv Oeitel Ot n yovidiakr| evioxuon 1] n utlepEékPpa-
on g KukAivng D-1 -miou éxel tautomoinBeil o mepi-
mou 40% Tou kapkivou Tou OTOPATOG- AMOTEAEl onua-
VIIKO TIPOYVWOTIKS TTapdyovta Tou Kapkivou Tou otd-
HATOC, WG UTTeUBuvN yia @Twxr] TESYVWOon, augnuévn
eMOETKSTNTA TOU GyKou, KABWG Kal PEIWPEV ONKA
emPiwon kar emPBiwon eAevBepng véoou (Ballacosa kai
ouv. 1996, Kyomoto kar ouv. 1997, Akervall kar ouv.
1997). Katd mapdpoio tpdrio, n anwAeia G €Kppaong
NG mpwteivng p 16 -mou Ppioketal oe miepimou 80% twv
aoBevv Pe OToPatikO KApKivo- WG PENOG TWV KUKAI-
voeEaptwpevwy Kivaowv (CDKis), ToAU ouxvd mapa-
petal oe didpopoug TUToug kapkivou (Papadimi-
trakopoulou kai ouv. 1997). H p0Bpion tng pelwpévng
€kppaong tne mpwteivng pl6 and xpwpoowpikr dia-
ypan, onpeiakr HetdMagn 1} uneppebulinon Bdoewv
@aivetal va amoteAel mpwIpo yeyovdg otn diadikaoia
Twv MoMam\wv otadiwv tng kapkivoyéveong (Sanchez-
Cespedes kar ouv. 2000). AnwAeia g ékppacng Tou
pl6 éxel Ppebel akdua kal oe umepmAdoieg 1) Kal
duonhaoieg (Rosin kar ouv. 2000) kai éxel ouvdebel pe
kakr medyvwon (Sakagushi kar ouv. 1996, EI-Nagger ka
ouv. 1999). MNapdha autd mapapével n oulrtnon oxe-
TKA pe TNV TIPOYVWOTIKY onuacia tou plé yia tov
akavOokuTtapikd KapKivo TG OTOPATIKAG KOIAOTNTAG.
APKETEG avaPOPEG KATtadelkviouv TNV OnNPAavtiki
oxéon G dlaypagrc Tou plé pe amopakpuopéveg
PETAOTAOEIC Kal XapnAdtepa emimeda Kuttapikig dia-
@OPOTIOMONG, eV AMNOI EPEUVNTEG ATTETUXAV VA ava-
Selouv onpavtikr] oxéon petagu tou pl6 kar tng EEN
kar OE (Namazie kar ouv. 2002, Uzawa kar ouv. 2007).
AvtiBeta, n ouvepyikr dpdon petall g umepékppa-
onG G Kukhivng D-1 kai tng anwheiag tou pl 6, éxel
Bpebel va emnpedCel 1oxupdtepa v peiwan TO00 NG
EEN 600 kai tng OF, ané 6t ydveg toug n kukhivn D-
| kar to pl6. Epyaotnpiakég peréteg éxouv Seltel ot n
evioxuon g kukAivng D-1 kar n amevepyomoinon tou
pl6 pmopoulv va emtaxivouv v G-1 @don tou Kut-
Tapikoy KUkhou, Kabwg kal 8Tl n ouvepyikr) Spdon Toug
ouvdEetal Pe QTWXT) TPGYVWON OTOV KAPKIVO KEQAANG
kal tpaxijhou (Lukas kar ouv. 1995, Jadayel kar ouv.
1997).

2TV mapoUod PEAETN gpeuvriBnKe o POAOC TG uTTe-
PEKPPaong TG Kukhivng D-1 kar tg anwieiag g
€kppaong tou p |6 oe ouvduacpd pe GMeg KAviKoTTa-
Boloyikég TTapapérpous, oe oxéon pe v empPiwon
ehelBepng vooou (EEN) kar v ohikry emPiwon (OF)
oe 25 aobeveig pe 80 ouvohikd AIO otadiou | ka L.
To pn avapevépevo amotéAeopa tng mapoUods HeAE-
NG agopd oTnv OTATOTIKA CNUAVIIKY) OXECN TG UTTe-
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tion of gene transcription has been implicated in sever-
al human cancers including breast carcinoma, lung car-
cinoma, esophagus carcinoma and HNSCC especially
oral cancer (Hinds et al. 1994, Sicinski et al. 1995).
Many reports have indicated gene amplification or
overexpression of cyclin-DI —found in almost 40% of
invasive OSCC- to be a potent prognostic factor in oral
carcinomas, responsible for poor prognosis, tumor
aggressiveness and reduced DFS and OS (Ballacosa et
al. 1996, Kyomoto et al. 1997, Akervall et al. 1997).
Similarly, loss of pl6é protein expression -found in
almost 80% of invasive OSCC- as a member of cyclin
depended kinase inhibitors (CDKis), is frequently
observed in a variety of human cancers (Papadim-
itrakopoulou et al. 1997). Down-regulation of p|6 pro-
tein expression caused by chromosomal deletion, point
mutation or promoter hypermethylation (Sanchez-
Cespedes et al. 2000) is believed to constitute an early
event in multistep carcinogenesis found in squamous
hyperplasia and dysplasia (Rosin et al. 2000) and is cor-
related with poor prognosis (Sakagushi et al. 1996, EI-
Nagger et al. 1999). However, debate still remains
regarding the prognostic significance of plé. Many
reports postulate plé deletion to have a significant
association with distant metastasis and cellular differen-
tiation, whereas other researchers failed to prove sig-
nificant correlation of pl6 to DFS and OS (Namazie et
al. 2002, Uzawa et al. 2007). Reversely, synergistic
action of cyclin-D | overexpression and p16 deletion is
found to have a more potent impact on reduced DFS
and OS in OSCC than cyclin-D1 or p16 alone. In vitro
studies have indicated that amplification of cyclin-DI
and inactivation of p16 can accelerate G| phase of the
cell cycle, whereas other studies postulate that syner-
gistic action of cyclin-D 1 amplification and p1 6 deletion
correlate with poor prognosis in HNSCC (Lukas et al.
1995, Jadayel et al. 1997).

In the present study we investigated the role of cyclin-
D1 overexpression and p 16 loss of expression in addi-
tion to other clinicopathological data with respect to
two outcome parameters: DFS and OS, in 25 patients
with 80 stage | and Il second primary oral SCC. The
unexpected outcome of our study was the significant
correlation of cyclin-D| overexpression with improved
DFS and the failure to associate with reduced OS. In
addition, cyclin-D I overexpression was proved to be
irrelevant to plé loss of function, whereas in doubly
mutated cells synergistic action of cyclin-DI and pl6in
all modes of expression seemed to have no impact on
clinical outcome in patients with SPTs.

Although almost all previous reports have demonstrat-
ed that elevated expression of cyclin-D| provides a
proliferate advantage to the tumor cells, second pri-
mary tumor cells in patients with OSCC could have a
different clinical outcome, following distinct molecular
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pEkppaong g kukAivng D-1 pe v avgnon g EEN
Kal TV amotuxia va ouvoeBel onuavtikd pe deiwon g
OE. Tautdxpova n umepékppaon g Kukhivng D-|
Bp£Bnke va pnv emmpedCel tv anwAeia Aertoupyiag Tou
pl6, eved kal oe KUTtapa de SIMAr petdAagn, n ouvep-
vk Spdon g kukhivng D-1 kai tou plé og dhoug
TOUG OUVOUAoPOUG TTPWTEIVIKAG EKPPACNG SV PAVNKE
va ennpeddel To KAIVIKO amoTtéAeopa otoug aoBevelc pe
SeUtepo mpwtomabr dyko (AlO).

> e avtiBeon pe oxeddv OAeg TIG TiponyoUeveg avapo-
PEG, ol oTToleG KatadelkvUouv Ot N aunpévn ékppaon
NG Kukhvng D- 1 e€aopaliCer meovéktnua Kuttapikou
moMarmAaciacpol ota kapkivikd kittapa, Ta Kittapa
Twv ANO og aoBeveig pe kapkivo tou otdpatog moa-
vov Tpoodidouv Siagopetikr KAIVIKY €Ikdva akoAou-
Bovtag éva Eexwpiotd popiakd povordu katd N
Sidpkeia g G-1 @dong tou kuttapikoy kukAou. O
Gillett kar ouv. (1996) €deiEav 6 avipain cucowpPeU-
on NG KUKAvng D-1 ouvdéetal pe BeAtiwpévo KAVIKO
amotéAecpa otov Kapkivo Tou pactou, evw dMor epeu-
vntég dev katdgepav va amodel§ouv TV TPOYVWOTIK
afia NG evioxuong Tou OUYKeEKPIPEVOU  yovidiou
(I'1gl3 amplification) (Peters kar ouv. 1995).

Mia mBavr] eppnveia autrig g avtiotpoeng Spdong
NG UTIEPEKPPAonG TG Kukhivng D-1 Ba pmopouoe va
efval n anwAeia ¢ AsroupyikdTNTag Tou petivoPAa-
OTWHatog AOyw Kdmolag petdMa&ng mou odnyel oe
amootabeporoinon g KukAivng D oe kittapa apvn-
TKd oto Rb, kabiotwvtag v avikavn va ouvoebel pe
g cdk4/6 (Bates kai ouv. 1994, Tam kar ouv. 1994).
Kittapa xwpig Aertoupyikd Rb epgavifouv upnAd eri-
nieda p 6, pe anmotéAeopa ol kivdoeg cdk4 kar cdké va
anopovavovtdl og avevepyd oupdniéypata (Parry ka
ouv. 1995, Pande kai ouv. 1998). EmmAéov, dMol epeu-
vntég umootnpiouv &t n tautomoinon aMolwpévng
ékppaong e mpwteivng cdké oe KUTTAPIKEG OEIPES
akavBokuTtapikol KapKIVWPAtog tou otdpatog mba-
vétata euBuvetal yia autd o dIaopeTikd HOoPIaKS
povordu. Mia tétoia uriepAertoupyia oe €0agog amou-
ofag g kukhivng D-1 mBavdtata evioxdel Tov Kutta-
pIkd TTOMamAaoiaopd péow NG yeryopns HetdBaong
ané 10 onuelo GI/S tou kuttapikoU KUKAou
(Timmermann kai ouv. 1997). BéBaia, amarteital mepai-
TEPW €PEUVA TIPOKEIPEVOU VA amokaAu@Bel TApwg
autd To evdIa@EPOoV JOVOTIATI KAl va arnooaenvioel Tov
akpIPr] poro g kukhivng D-1 otv G-I ¢@don tou
KUTTApIKoU KUKAOU.

Eva akdpn evdiagpépov amotéhecpa tng mapouodq
TIPOYVWOTIKAG HENETNG amOTéAEOE N pIkpOTEPN NAIKIG-
kr] katavopr| (Péon nAikia 56 €tn), kKabwg kai n mpoti-
pnon oto vyuvaikeio @uio (1,5/1 yuvaikes mpog
avdpeq) otoug aobeveic pe AMNO oe olykpion pe ta
63.1 €t péong nAikiag kai e kabapr| mPoTiunon otoug
avdpeg (2,5/1 dvdpeg Tmpog yuvaikeg) oto olvolo Twv
232 aoBeviv pe kapkivo tou otépatog. Emmiéov n
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pathway during the G| phase of the cell cycle. Gillett et
al. (1996) indicated that aberrant accumulation of
cyclin-D1 is associated with improved clinical outcome
in human breast cancer, whereas other researchers
failed to provide a consistent message about the prog-
nostic value of | Iql3 amplification (Peters et al. 1995).
A possible explanation of this reverse action of cyclin-
D1 overexpression could be loss of Rb function caused
by mutation, resulting in D-type cyclin destabilization in
Rb-negative cells, becoming unable to associate with
cdk4/6 (Bates et al. 1994, Tam et al. 1994). Cells that
lack functional pRb express high levels of p16, so that
cdk4 and cdké become sequestered in inactive com-
plexes (Parry et al. 1995, Pande et al. 1998). Moreover,
other researchers point out the altered cdké expres-
sion detected in OSCC cell lines as the possible reason
of this different molecular pathway. A specific hyperac-
tivity in the absence of cyclin-D| overexpression may
enhance cell proliferation promoting G1/S pathway
(Timmermann et al. 1997). Of course, further research
will be required in order to unravel this intriguing path-
way and clarify the exact role of cyclin-DI in the Gl
phase of the cell cycle.

Another interesting resuft of the present prognostic
study was the younger age of the patients with SPTs
(mean 56 vyears) and a female predilection (1.5:1
females to males) compared to 63.1 years mean age
and a clear male predilection (2.5:1 males to females)
in the cohort of 232 patients with OSCC. Moreover,
the statistical significant altered expression of both p 16
and cyclin-D| between the index and the first SPT
could be indicative of multiclonal origin of such tumors
despite new theories of common clonal origin for the
paired tumors (Ha and Califano, 2003). Early genetic
events especially plé mutation shared by second pri-
mary tumors are suggested to be the result of the sub-
mucosal migration of transformed daughter cells
(Braakhuis et al. 2004). However, the clonality of mul-
tiple tumors is still controversial as other researchers
detected discordant genetic alterations between paired
tumors (Van Oijen et al. 2000, Jang et al. 2001). The
implications in the present study of different genetic
profile of the SPTs to the index tumors regarding p16
and cyclin-D| expression possibly enhances this con-
troversy.

CONCLUSIONS

Patients with SPTs seem to outline a distinct entity in
terms of clinicopathological behavior and genetic pro-
file of the tumor cells. Younger patient age, female
predilection and implications for multiclonality of the
SPTs, give rise to this possible modification. Moreover,
the different prognostic value of cyclin-D| overexpres-
sion and plé loss of function in patients with SPTs
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OTAUOTKA ONPavTIKy SIAQOPETIKY €KPEACN TNG KUKA-
vng D-1 kai tou plé peta&l tou mpwronaboug dykou
kal tou mpwtou AlNO efval evoeiktik TTOAUKAWVIKAG
TIPOEAEUONG TwV OVKWV autwv TIapd TG TPOOQATES
avagopéEq yia mbavr] povokhwviky apxn twv AlNO (Ha
kai Califano, 2003). Mpwipa yeveukd yeyovota mwg n
HETAMaEn tou pl 6 og dhoug toug AINO mBavoroyr-
Bnke wq amotéAeopa piag umoBAevvoyodviag petavd-
OTEUONG PeTaMaypévwy Buyatpikav kuttdpwy (daugh-
ter cells) (Braakhuis kar ouv. 2004). Mapdha autd n
KAWVIKOTNTA TwV TTOMATAGY OyKwV TTAPAPEVEl AUPIAE-
yopevn kabwg dMor epeuvntég avixveuoav diagopeti-
KEC YEVETIKEG aMoIwoeIg oTiG deltepeg TPWTOTadElg
BAdBec (Van Oijen kai ouv. 2000, Jang kai ouv. 2001).
O1 avagopég oty mapovoa peiétn yia mbavd diagpo-
PeTikd vevetikd ol twv AlNO wg mpog v €kppa-
on g Kukhivng D-1 kai tou pl6  evioxtouv autr v
appioprimon.

2YMIMEPAXMATA

O1 aoBeveic pe AlNO e@aivetar va ouviotolv pia dia-
(QOPETIKY YEVETIKY Kal KAvikorraboloyikr ovrdtnta. H
HIkpOTEPN NAIKIa €ppAVIONG, N TEOTIUNON OTo yuvai-
Kelo @UAO Kal oI umaiviypol TTOAUKAWVIKOTNTAG Twv
OYKwV autwv evioxuouv autr v mbavr] diagoporoi-
non. EmmAéov, n Siapopetik mpoyvwotikr agia tng
UTIEPEKPPAONG NG KukAivng D-1 kar tg anwAeiag g
Aertoupyikdtntag tou pl6 oe aobeveic pe AMNO 1oxu-
potoloUv autr) T diamiotwon. Eival dpwg amapaitnn
TIEPQAITEPW EPEUVA EVOEXOUEVWG HE PeYaAUTEPO Oelypa
aoBevav pe AlMO A pe popiakd avdhuon kar dMwv
Selktwv TpoKeIpévou va emainBeutoly VEeg diayvwoti-
KéC péBodol kal kavoupla Bepameutikd TPWTOKOMa
yia toug aoBeveig autouq.
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