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TUIOUJHOCTD JTHK OITYXOJIEBBIX KIETOK
" IIPOTHO3 ITPU PAKE 'OPTAHHA

HHH sxcnepumenmanbHOR OUdzHOCIUKY U mepanuu onyxonel,
HHH xrunuueckoti QuazHOCmuKuy

I.[JIH Bbl60pa aJ€KBATHOTO METO/A JICYUEHUS paKa ropra-
HHK HCOGXO}IHMO NPaBUIIBHO U CBOCBPEMEHHO OUCHUTD NpPO-
rHo3 3abonesanus [1]. IIporHocTHueckas 3HAYMMOCTb KIU-
HUYecKHuX (GakTOpoB (PacnpoCTPAHEHHOCTb OMYXOJEBOTO
npolecca, Jlokanu3sauus, GopmMa pocTa onyxoju) H Mopdo-
JIOTHYECKUX KpHuTepHeB MU depeHUMPOBKH MIIOCKOKIETOU-
HOT'0 paka XOpoOLIO U3YY€HbI. Buonornyeckne 0CoO6€HHOCTH
MJIOCKOKJIETOYHOI' O paKa ropTaHH, KOTOpPbIE, HCCOMHEHHO,
UrparwT pojib B NporHo3e 3a6OIICBaHl’l$l, OCTAalTCA MaAJIOUC-
clne10OBaHHBIMH.

Hcnonb3oBaHue HpOTO‘{HOﬁ UTOMETPHH B aHAJIU3E CO-
JIMIHBIX OMYXOJ€ei MO3BOMSAET OBICTPO U OOBEKTUBHO OlLe-
HUTH KOJIMYECTBEHHOE COMEPXKaHUE HHK B KJIETKaX OIyXO-
nu. UzMmenenue B conepxannu JJHK (aneynnonaus) asniser-
CA OTPAXKCHUEM W3MEHEHHH B TEHOME, XOPOLLIO pacno3HaeTCd
U, NO-BUIAHUMOMY, SABJISIETCA KHTErPpaJIbHbIM NnoKa3aTeiieM,
KOPPEMMPYIOIMM C XapaKTepOM ONYXOJIEBOTO TNpoueccad
[2,6,7,17, 18, 20, 23]. 3y4eHHe nonyIsUMOHHOTO COCTaBa
(NIOMAHOCTH) OMYXOJeH, B TOM YMCIE OMYyXOJied TOpTaHH,
MOXET MOMOYb HAWTH HOBbIE MapaMeTpbl B OOIENPHHATOM
KJIPIHHKO-HaTOJIOFPI‘{CCKOf"I KHaCCI/l(bHKaLII/II/l 3JIOKQ4YCCTBCH-
HbIX HOBOOOpa3oBaHHil.

Iens paboTbl — U3y4eHHe MOMYNALHOHHOM CTPYKTYPhI
(MIIOMAHOCTH) HA OCHOBaHHMH u3yueHus conepxanus JHK'y
DOJILHBIX MIOCKOKIIETOYHBIM PakoM TOpTaHH H OLICHKA POJIN
MJIOUAHOCTHU B IMPOTHO3€ 3aboneBaHus.

Martepnansi n meronst. Cofepxanue JIHK onpenersiny B kiteTkax omny-
xoneit 81 60nMbHOrO pakoM ropraHu. Bee maumeHTsl — MyXKYHHBI B BO3-
pacte oT 36 o 72 5eT, UM NMpPOBeNEHO KOMOMHHPOBAHHOE JICYEHHE € Ofle-
pauueii nokasaHHoro obbema (pesekLusi FOpTaHu MM JIAPUHTIKTOMHS) Ha
| sTane U nocneonepalMOHHON yyeBol Tepamuedt Ha I srame. Kycouek
OTYXOJNeBOM TKaHK GPalH BO BpeMs XMPYPrHUYECKOI'o BMEIAaTeNLCTRa, MPo-
W3BOJMIIM OTIEYaTKH € KaXI0ro o0pasia il UUTOIOrHYECKOro HCCiIeo-
panus. Cpok HabmomeHus 3a GombHbiMu 4 roga. Conmepxanve JHK on-
pefienanyu Ha npotousom uuromerpe ICP-22 («Phywe», ©PT). ITpuroros-
JIeHHe MaTepyasa [Uist IIATOMETPHH H 06paboTKy pe3ynbTaTOB MPOBOAMIH
Mo METOMKaM, OfMCcaHHbIM paHee [2, 3.

PesyabTaTnl. [{1 OLEHKH 3HAYHMOCTH NOKa3aTeNs 1io-
vpHoctd JIHK B mporHose paka ropTaHy IpOBeIEHO COMO-
crasnenve mrongHocty JJHK ¢ kKTHHAYECKUMH U MopdoITo-
FHYECKMMM IPOTHOCTUYECKMMU PaKTOPaMu i pe3yJibTaTaMu
JieyeHus.

Iaouanocts JHK 1 creneHs pacnpocTpaseHHOCTH OMmy-
xoJ1eBoro npouecca. ITo conepxanuto JIHK pakossie omyxo-
JM  TOPTaHM PACTPENCNHINCh CIeAYIOIUHM 0OpasoM:
38 (46,9%) u3 81 — munnonHbie 1 43 (53,1%) n3 81 — ane-
yIIOUHbIE OnyXoau. Cpeay NOCIeHNX TUNEPAUTIIONAHbBIX
6euto 4 (9,3%), rerpamtonaHbix — 31 (72%), runeprerpa-
nIonaHbIX — 3 (6,9%) 1 nonuxionosbix — 5 (11,6%) (puc. 1).
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In order to choose adequate treatment for laryngeal
cancer it is necessary to make a correct and timely disease
prognosis [1]. Prognostic value of clinical factors (disease
advance, lesion site, tumor growth form) and morphologi-
cal criteria of differentiation of squamous cell carcinoma
are well known. However, biological peculiarities of
squamous cell laryngeal carcinoma which are undoubtedly
of importance for disease prognosis have been studied in-
sufficiently.

Employment of flow cytometry in analysis of solid
tumors allows a fast objective evaluation of DNA quanti-
tative content in tumor cells. Alteration in DNA content
(aneuploidy) is a reflection of changes in the genome, can
be easily recognized and seems to be an integral charac-
teristic of the tumor disease [2,6,7,17,18,20,23]. Study of
tumor populational composition (ploidy), in particular in
laryngeal carcinoma, may help to find new parameters to
be used in common clinical pathological classification of
malignant neoplasms.

The purpose of this investigation was to study the
populational structure (ploidy) of squamous cell laryngeal
carcinoma basing on DNA content and to evaluate the
role of ploidy in disease prognosis.

Materials and Methods. Evaluation of tumor cell DNA content was
performed in 81 patients with laryngeal cancer. All the patients were
males of age ranging from 36 to 72 years undergoing combined treatment
including surgery (laryngeal resection or laryngectomy) supplemented
with postoperative radiotherapy. Intraoperative tumor tissue specimens
were imprinted for cytological investigation. The patients were followed
up for 4 years. DNA content was determined using an ICP-22 (Phywe,
FRG) flow cytometer. Methodologies of cytometric specimen prepara-
tion and analysis of results were described elsewhere [2,3].

Results. In order to evaluate significance of DNA
ploidy in prognosis of laryngeal cancer we compared the
DNA ploidy with clinical and morphological factors and
treatment outcomes.

DNA Ploidy and Tumor Disease Advance. Distribution
of laryngeal cancers with respect to DNA content was as
follows: of the 81 tumors 38 (46.9%) were diploid and 43
(53.1%) were aneuploid. Among the aneuploid tumors
there were 4 (9.3%) hyperdiploid, 31 (72%) tetraploid, 3
(6.9%) hypertetraploid and 5 (11.6%) polyclonal (fig.1)
cancers.

Case distribution with respect to disease advance was
as follows: 25 TINOMO (stage I), 12 T2NOMO (stage II),
29 T3NOMO (stage III) and 15 TANOMO (stage IV).

Table | summarizes data on relationship of ploidy and
disease advance.
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Tabnuua I Table |

Ces3b miionanoctd JHK, cragnm n BO3BPATOB 3a00JIeBaHUA
Relationship of DNA ploidy, disease advance and recurrence

Craaus Yucno B Tom uucne

3abonesanus 6OnbHLIX ¢ annnoua- C aHeynnona-
HBIMW ONYXONAMU | HBIMU ONYXONAMM

1 (TINOMO) 25 16 9

I (T2NOMO) 12(2) 4 8(2)

111 {T3NOMO) 29(12) 10 19(12)

IV (T4ANOMO) 15(7) 8(2) 7(5)

Bcero../Total 81(21) 38(2) 43(19)

Disease stage No. of diploid cancers | aneuploid cancers

cases Including

Hpumeuanmue 3gech u B T1ab1 2—4 B ckobkax — BO3BpaT
3aboneBanus.

Note. Here and in tables 2—4 numbers in parentheses are related
to disease recurrence.

VY 25 nauueHToB pacnpOCTPAHEHHOCTh MPOLECCA COOT-
BerctBoBana TINOMO (I cragus), y 12 — T2NOMO (I cTa-
ous), y 29 — T3NOMO (III ctanus) v y 15 60nbHBIX —
T4NOMO (IV cramus).

B Tabn. | npeacTaBnieHbl faHHbIE O CBA3H MIOUIHOCTH 1
CTaauu 3ab0JNIeBaAHMA.

B I cTanum 3a6oseBaHus npeoGiagany 60IBHbIE ¢ AUI-
JOWAHBLIMU OMyXoJaMu roptanu, Bo II u Il — ¢ aneynino-
UAHBIMH ONYXOJIAMHU, B IV cTaguy Yyuciao GOIbHBIX ¢ JUITITO-
MIHBIMM M AHEYIJIOMOHLIMU OMYXOJAMH ObUTO MPHUMEPHO
OJMHAKOBBIM.

O6was yacToTa BOSHUKHOBEHHSA BO3BPATOB 3a60JeBa-
HUS COCTaBWIIA JUTA BCEX TPYMN onyxodeit 25,9%. Y GonbHbix
€ aHEYIUIONIHBIMU OIYXOJIAMUY TOPTAHU BO3BPATh BOZHNKA-
nu B 8 pa3 yaie (44,1%), yeM y GONbHBIX ¢ AUTUIOMAHBLIMH
onyxoJsmu (5,2%). C pa3BuTtueM 3aboneBaHus (CTaauu) yBe-
JMYUBAJIOCh KONMYECTBO BO3BPATOB 3aboNieBaHUs cpeau
GOmNbHBIX ¢ aHeymIonAHbIMU onyxonamu. Ecmu B I cranuu
BO3BPATOB BOOOILIE HE ObINO BhIABIIEHO, TO BO I cTaguy oHH
coctaBuiu 16,6%, a 8 IIl u IV — 44,8 u 40,1% cootBercT-
BeHHO. Bo3BpaTbl 3aboneBaHus waile OOHApyXMBATHCD
Cpeay aHeyMJIOUAHBIX (TETPAMIONIHBIX) ONYXOJIel ¢ MHICK-
COM MIOUIHOCTH OT 1,56 mo 1, 94, u ux yactora Hapacrana
no Mmepe pasutus 3abonesauus. s II, III u IV cragwmii
3a0071€BaHNA OHU COCTABUIIM 33, 62,5 u 83,1% COOTBETCTBEH-
Ho. M3 5 moNMKIOHOBBIX OMyXoJieii reHepamu3oBamoch 3.
CpokH BO3HMKHOBEHHS BO3BDATOB ObUTM MMMHHee (6—
10 mec) mna II cramum, Gonee xopotkumu (59422 wu
5,440,5 mec) s IIT n IV cragmit 3abonesanus. B nepsbiii
rof oT BO3BpaToB 3aboneBaHus norubmu 8 (66,6%) us3
12 6onbueix B 111 cTagnu n B IV craanu 2 (40%) u3 5. Bob-
was yacrota rubenu GompHbIx B III crannu, BeposaTHo, cBa-
3aHa ¢ OOnbLIEeH YHCIEHHOCTLIO IPYIIbI.

Inonmoers JHK u rucronornyeckue Gopmsl pocra
omyxoJieii ropran. B Tabi1. 2 npejctasieHbl JaHHbIE MO TLIO-
unHoctn JHK n dopmam pocra paxa ropranu. I'pynna ¢
MHQUILTPAaTUBHOI ¢opMoii pocTa 6buta HauboIEe MHOTO-
YMCIIEHHOH — 54 cnyuas, OoJblIas YacTb 3THX OMyXoMNeH
bbita aneynmouanbIMM — 31 (57,4%). YacToTa BO3BpaTOB
32001eBaHNs cpenu GONMbHBIX C AHEYNITOMTHBLIMH ONYXOJIIMH
TOpTaHM, MMEIOWUMU WHQUILTPATHBHYIO (GOpMY pocTa,
ObuIa B 8,2 pasa BbllE YeM y GONbHBIX ¢ AUNTIOUTHBIMHU OY-
xomsamu (p<0,05). IIpu cMemaHHO#M popme pocTa yacToTa
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There was a preponderance of diploid cancers in stage
I, aneuploid cancers in stages II and III disease, while
among stage IV cases diploid and aneuploid tumors were
distributed about equally. ,

The total rate of disease recurrence for all tumor
groups was 25.9%. The patients with aneuploid laryngeal
cancer relapsed 8-fold more frequently (44.1%) than the
patients with diploid tumors (5.2%). The rate of recurrence
of aneuploid cancers correlated with disease advance
(stage). There were no recurrence in stage I, while in stage
II the rate of recurrence was 16.6% versus 44.8 and 40.1%
in stages III and IV, respectively. Aneuploid (tetraploid)
cancers with ploidy ratio 1.56 to 1.94 recurred more fre-
quently, the recurrence rate increasing with disease ad-

-vance. The recurrence rates in stage 11, III and IV disease

were 33.0%, 62.5% and 83.1%, respectively. Of the 5 poly-
clonal cancers disease generalization was observed in 3
cases. Disease-free survival time was longer (6-10 mo) in
stage Il and shorter (5.9+2.2 and 5.4+0.5 mo) in stages III
and IV. 8 (66.67%) of the 12 stage III and 2 (40%) of the 5
stage IV cases died from disease recurrence within the first
year. The high death rate of stage III patients may be
accounted for by the larger number of such cases.

DNA Ploidy and Histological Forms of Laryngeal Can-
cer. Table 2 presents data on DNA ploidy and laryngeal
cancer growth forms.

Cancers with infiltrative form of growth made up the
largest group (54), most of them being aneuploid (31,

7.4%). The rate of recurrence of aneuploid infiltrative
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Puc. 1. Pacnpepenenne JHK no nnouwgHocti B ONyXONAX rOpTaHu.
Mo sepTukanu — vacroTa cnyvaes, %; NO FOPUIOHTaNK — NNOVA-
HOCTb ONyxonei.

Fig.1. DNA distribution with respect to ploidy in laryngeal cancer
Numbers on the vertical show percentage of cases; numbers of the
horizontal show tumor ploidy.
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Tabnuuna 2

B3aumocss3s wionanoety JHK u ructosiormdecknx ¢opm pocra paka ropranu
Relationship of DNA ploidy and histological forms of laryngeal cancer growth

Table 2

Cragva UHdunbTpaTuBHas gopma CwmewaHHas ¢opma Ok3opuTHan dopma
3abonesanus AUNNongHble aHeynnowaHble AunnonaHbLle aHeynnouaHble AVMNNongHble aHeynnouaHble
1 (TINOMO) 8 7 4 2 1 —
Il (T2NOMO) 2 5(2) 2 1 — —
Il (T3NOMO) 6 14(5) 2(1) 6(5) 1 1
IV (TANOMO) 7(1) 5(4) — 2(1) — —
Bcero../Total... 23(1) 31(11) 8(1) 11(6) 2 1

. diploid aneuploid diploid aneuploid diploid aneuploid
Disease stage Infiltrative cancer Mixed cancer Exophytic cancer

Tabaunma 3 Table 3

Ceasb mongsoct JIHK u Bo3spaTos 3aGosieBanus nNpr IUI0CKOKJIETOMHOM pake TOPTAaHH ¢ OporoBeHMeM W Ge3 oporoBerus

Relationship of DNA ploidy and disease recurrence in squamous cell keratinizing and non-keratinizing laryngeal carcinoma

Cragus C oporoseHuem Bes oporoeeHus

3abonesaHuA AMNnouaHbIe aHeynnouaHble AVnnougHble aHeynnougHbie

I (TINOMO) 8 4 1 1

11 (T2NOMO) 3 7(2) — 1(1)

1 (T3NOMO) 7 16(10) 1 1

IV (TANOMO) 7(1) 3(3) — 2(1)

Bcero../Total... 25(1) 30(15) 2(0) 5(2)
diploid aneuploid diploid aneuploid

Disease stage Keratinization No keratinization

BO3BPATOB Y BONBHBIX ¢ AHEYITIOMIHBIMH OMYXOJISAMH rOp-
TaHM TaKKe ObIIa AOCTOBEPHO Bhille (p<0,05), ueM y Honb-
HbIX C AUMIOUIHBEIMH onyxoysiMi. I'pynna 60IbHBIX € 3K30-
tbuTHOI HOPMOIi pocTa onyxoJieli TOPTAHU BBUAY MaJoYHC-
JIEHHOCTH HE pacCMaTpUBaNach. '

Iaouanocts JTHK u mopdosaorudeckas creneHb qudde-
peHuMpoBKH paka ropranu. Cpeau 55 cilydaeB TJIOCKOKIIe-
TOYHOTO paka TOPTaHM ¢ OporoBeHHeM Oblo 25 (45,4%)
qumouanbix u 30 (54,6%) aneyrutounHsix onyxounei. Yac-
TOTA BO3BPATOB 3a00JeBaHUs Y OONbHBIX € AHEYNIOUAHBIM
PaKoM ropTaHy ¢ OporoBeHHeM Obliia B 12,5 pasa Bbilie, ueMm
cpeny OOJbHBIX ¢ AUIUIONAHBIMU onyxonsmu. [Ipu mocko-
KIIETOYHOM pake 6e3 oporoBeHHUs YHCII0 6ONBHBIX C JUIIO-
WAHBIM W aHEYIIOWIHBIM PaKOM TOpTaHM OblIO MAIOYHC-
neHHbIM. 1 aHeyIIOMIHBIX HEOPOrOBEBAIOLIMX HOBOOO-
Pa30BaHMi YaCTOTA BO3HMKHOBEHHS BO3BPATOB Takxe Obuia
BbILIE, UEM JUIS AUIUIOMIHBIX omyxolnei (Tabm. 3).

B mocneaxee BpeMsi MPUCTaNbHOE BHUMAHHUE yIeNsAeTCa
MophonoruyeckuM 0COOEHHOCTAM MIOCKOKIETOYHOrO paka
rOPTaHH, TAK KaK MOKa3aHo, YTO cTeneHsb AuepeHnpoB-
KM OMyXONM MMEET 3HayeHue JUIA NpOorHo3a 3aboneBaHus
[4, 10]. Mopdomornyecky H3y4aaH CTPYKTYPY OIyXONH, CTe-
MEHb BBIPAXEHHOCTH KepaTHHHM3ALMH, SJEPHLIA MONMMOp-
Gu3M, MHTOTHYECKYIO aKTHBHOCTb, JIMMoruasMouurap-
HYIO MHQUILTPAUMIO CTPOMB! onyxonu. Lludposas 3Hayu-
MOCTb BCEX NPU3HAKOB CKIaJblBalacb, U Ha OCHOBaHUM
CYMMBI 0aJUTOB AaBaIOCh 3aKITIOYEHHE O CTENEHH 3JI0KAYECT-
BeHHocTu. IIpn cymme 6annos ot 8 no 16 ycranaenupanach
I creneHp 3710Ka4eCcTBEHHOCTH (BbICOKOAUGDhEPEHIMPOBaH-
Hbll pak), 17—13 — 11 crenens (yMeperHo quddepenuupo-

laryngeal cancer was 8.2-fold greater than that of diploid
tumors (p<0.05). Among mixed cancers the rate of recur-
rence of aneuploid tumors was also significantly higher
(»<0.05) as compared to diploid cancers. The group of
exophytic laryngeal cancers was not taken into account
due to small number of the cases.

DNA Ploidy and Morphological Degree of Differentia-
tion of Laryngeal Cancer. Among the 55 squamous cell
carcinomas with keratinization there were 25 (45.4%) dip-
loid and 30 (54.6%) aneuploid tumors. The rate of recur-
rence of aneuploid laryngeal cancer with keratinization
was 12.5-fold greater than that of diploid cancers. There
were few diploid and aneuploid tumors among squamous
cell carcinomas without keratinization. The rate of recur-
rence of aneuploid non-keratinizing cancers was also
higher than that of diploid cancers (table 3).

Morphological characteristics of squamous cell laryn-
geal carcinoma have recently been in the focus of attention
because degree of tumor differentiation is of significance
for disease prognosis [4,10]. We studied tumor morpho-
logical structure, keratinization degree, mitotic activity,
lymphoplasmocytic infiltration of tumor stroma. Numeric
values of all the parameters were summed up, and a con-
clusion about the tumor malignancy was drawn basing on
the resultant value. Cancers with a score 8 to 16 were as-
signed malignancy grade I (highly differentiated cancer),
cancers with 17 to 23 were assessed as grade I (moderately
differentiated) and 24 to 32 as grade III (poorly differen-
tiated). Differentiation of squamous cell carcinoma was de-
termined with respect to the malignancy grade evaluated.
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Ta6bnuuya 4 Table 4

IlnonmocTs ormyXoJieii TOpTaHH H ee CBA3b €O CTENeHbIO M epeHIHPOBIH
Laryngeal cancer ploidy and its relation to differentiation degree

CreneHb AunnovaHble AneynrnoungHsle
AnbdepeHUMpoBKu onyxonu ONyXonu

| 2 2

] 13(1) 22(7)

[l 3(1) 6(4)
Bcero../Total 18(2) 30(11)
Differentiation Diploid Aneuploid
degree tumors tumors

BaHHbIH pak), 24—32 — III crenens (cnaboanddepeHurposan-
Hbli pak). Ha ocHOBaHMM OLIEHKHU CTENEHH 310KAYeCTBEHHOCTH
onpenenanach JMphepeHUMPOBKa ITOCKOKIETOYHOTO paKa.

Crenenb auddepeHIMPOBKH TIOCKOKIETOYHOTO paka
ropTaHu onpeaensany B 48 cnyuasx (tabm. 4).

BricoxoaubdepeHLInPOBaHHBIE ONYXOIIX FOPTaHU O6Ha-
pyxuBanuck peako (4). Haubonee yacro BcTpeuanuco yme-
penno auddepeHuupoBanHble onyxonu (35). Cnabomudde-
PEHLMPOBAHHBIX ONyxonel ObUTO 9. AHEYIIIOUAHBIE OMyX0-
nM npeobmajand BO Bcex CPYyNMax, PasaMYaIO[UXCA 10
crenenn auddepenurposku. Cpean ymepeHHo nuddepen-
LUUPOBAHHBIX aHEYIUIOMJHLIX ONMyXOJied TOPTaHM BO3BPATHI
3a60J1eBaHUs BO3HHMKAIM B 4 pasa yalle, YeM Cpeau aHamo-
CHYHBIX JUIUTOMAHBIX (32,8 1 7,7% clyyaeB cOOTBETCTBEH-
Ho). IIpu cnabo quddepeHUHPOBaHHBIX aHEYTIOWHBIX OMyXO-
JIAX BO3BPATHI 3a00NeBaHNs OOHAPYKUBATHCH BABOE YALLE, YeM
cpeau AMIUIOUIHBIX (66,6 1 33,3% ciryuaeB COOTBETCTBEHHO).

Taxum obpa3zom, cpeny KapiMHOM rOPTAaHH aHEYTJION -
Hbl€ OMYyXOJIM BCTPEUYANUCh Yalle, YeM TuruIouaHbie. Hesa-
BHCHMO OT CTaJ1H 3a00J1eBaHUA YacTOTA NOCIEONePaLMOH-
HBIX BO3BPATOB OMyXOJIEBOT'O NMpoLiecca IS aHEYIIOUIHBIX
omyxonell Obl1a 3HAYNTENLHO (B 8 pa3) 6omemel. OTHOCH-
TeNbHAs YacTOTa BO3BPATOB 3a00JICBAHHA CPEIH aHEYIIo-
MIHBIX OMyXoJed HapacTaja MO Mepe MPOrpecCHpPOBaHM
OIYXOJIEBOrO Mpoliecca.

Bo Bcex M3ydeHHBIX T'MCTONOrMYecKMX (GopMax pocTa
paxa ropTaHyt (MHQUILTPATHBHAs, CMELIIaHHAA) IpeodIaaa-
71 aHeynJIougHble onyxonu. [Ipu 3ToM uacTora Bo3BpaToB
3aboyeBaHHs B Mpelenax HM3yYEHHbIX THCTOJOIMYECKHX
(opm rmasubIM 06pazoM Oblna CBA3aHA C AHEYILIOMOMEH.

ITpu NOCKOKIETOYHOM (OPOrOBEBAIOILEM M HEOPOrOBE-
BAaKOIEM) PaKe TOPTaHH YacTOTa BO3BPATOB 3aboneBaHus
Oblna Bblllie CPEAN aHEYITIOMAHBIX OMYXOJEi, 4YeM AUMION-
HBIX, U B Gonbluel cTeneHy Oblia CBA3aHA C aHEYNIIOHAMEH,
uyeM Co creneHbro auddepeHunporkd. Kak BUAHO, BO3HUK-
HOBEHHME BO3BPATOB 3a00/1€BaHUA U JIIUTEILHOCTb Oe3peLu-
IMBHOTO nepHoja B 6ombleH cTeneHH OblIM CBA3aHbI CO 3Ha-
yeHHeM mirongHocti JJHK onyXxomneBbIX KiIeTok, ueM ¢ ruc-
TOJIOrHUeCKOH (pOoPMOii poCcTa ONMyXO0H U MOPHOTOTHYECKOl
cTeneHpl0 I depenunposkr onyxomu. [lostoMy aneyn-
nouanio JTHK onyxomeBbix keToK, M0-BUAMMOMY, CleAyeT
paccMaTpUBaThL KaK He3aBUCHMbIH 00O0OLIEHHBIH Hebnaro-
NPUATHLIH (aKTOp B NPOrHO3€e paka ropTaHH.

Oocyxaenne. Pe3ynsTaThl NpOBEAEHHOTO UCCIIEOBAHUA
NoATBEPKIAOT ponb muonaHoctd JHK B nporHose paka
roptand. JIns psaja 3710KadecTBEHHBIX HOBOOOPa3oOBaHMIA
YK€ UMEIOTCA N0Ka3aTeIbCTBA TOTO, 4TO mouaHocTs JHK
ABIIACTCS HE3aBUCUMBIM MPOTHOCTHYeckUM daktopom. dus
COJIM/THBIX PAKOB AMYHUKA U MOJIOYHOM Kele3b! Ha 60JIbIIOM
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Differentiation degree of squamous cell laryngeal car-
cinoma was determined in 48 cases (table 4).

Highly differentiated laryngeal cancers were rare (4).
The most frequent were moderately differentiated cancers
(35). There were 9 poorly differentiated carcinomas. Ane-
uploid tumors were encountered in all degrees of differen-
tiation. Moderately differentiated aneuploid laryngeal
cancers recurred 4-fold more frequently than similar dip-
loid tumors (32.8% vs 7.7%, respectively). The rate of re-
currence of poorly differentiated aneuploid cancers was
twice as great as that of diploid tumors (66.6% vs 33.3%,
respectively).

Thus, aneuploid laryngeal carcinomas were encoun-
tered more frequently than diploid tumors. The rate of
postoperative recurrence of aneuploid cancers was signifi-
cantly (8-fold) greater. The relative rate of recurrence of
aneuploid cancers was increasing with disease advance.

There was a preponderance of aneuploid tumors in all
histological forms of growth studied (infiltrative, mixed).
The rate of recurrence within the histological forms under
study was mainly associated with aneuploidy.

Among squamous cell carcinomas the rate of recur-
rence of aneuploid cancers was higher than that of diploid
tumors and was associated with aneuploidy rather than
with differentiation grade. As is seen disease recurrence
and time of disease-free survival were associated with
tumor cell DNA ploidy to a greater degree than with his-
tological form of tumor growth or morphological grade
of tumor differentiation. So, aneuploidy of tumor cell
DNA may be considered an independent factor of poor
prognosis in laryngeal cancer.
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Puc. 2. MpoaonxuTenbHOCTL XU3HU BONLHLIX PAKOM FOPTaHW
B 3aBMCMMOCTU OT nnouaHocTu OHK.

1 — 6onbHele ¢ AUNNOUAHBIMK onyxonsmu (n=38), 2 — ¢ aHeynno-
naHbIMK onyxonamu (n=43).

Mo ocn abcumuce — spema HabnogeHus, roAbl; N0 OCKM OpANHAT —
yacrota cnyqaee, %.

Fig. 2. Survival time in laryngeal cancer with respect to DNA
ploidy.

1, diploid cancer cases (n=38); 2, aneuploid cancer cases (n=43).
Numbers on the x axis show years of follow up, numbers on the y
axis show percentage of cases.




Clinical Investigations

MaTepualle MOKa3aHa 3aBHUCHMOCTb MEXAY YBEIUUYECHHEM
NIIOUAHOCTY U YXyIIEHneM nporyosa [2, 6, 7, 23].

ITpoueHT aHEeYMIOMOHBIX ONYyXOJIEH MPH IIIOCKOKJIETOU-
HOM paxe TOJIOBbI U LieH, N0 JaHHBIM Pa3HbIX aBTOPOB, KO-
nebnercs Mexay 41—86% [9, 10, 12—15, 17, 19, 21, 22]. Ilo
HAIINM JAHHBIM, IUIS [UIOCKOKJIETOUHBIX PAKOB I'OPTaHH OH
cocrasnseT 53,1%. VkazaHHbIH pa30poc cBA3aH, NO-BUIUMO-
MYy, C Pa3JMYHBIMH METOANYECKMMH IPHEMAMH TIPUT OTOBJIE-
HMS ApXUBHOTO HJIM CBEXKETO MATEPHANa, 4 TAKXKE ¢ MCNIOIIb-
30BaHMEM Pa3IMMHONW TEXHUKH M CocobOM MaTeMaTHyec-
KOit 00paboTKH ZaHHbIX.

B nuTepaTypHbIX HCTOUHHKAX HET EAMHOr0 MHEHHs OT-
HOCHTEbHO 3HAYHMOCTH TUIOMAHOCTH I Ucxofa 3aborie-
BaHMs. OnybnMKoBaHbl OTAENBHbBIE COOOLIEHUs 0 braronpu-
ATHOM ITPOTHO3€e Y GONbHBIX, MMEIOILMX aHEYTIIOMIHBIE Oy~
XOJI1 TIPH [IOCKOKJIETOYHOM pake roptani [14, 19]. Oxnaxo
B GonbKMHCTBE paboT coobIaeTcs 0 MIOXOM IIPOTHO3€E NpH
aHEyIJIOMIHOM ITJIOCKOKIETOYHOM pake ropranu [9, 12—
17, 22]. J. Kearsley u coast. [17] Habmomanu 172 60nbHbIX
MJIOCKOKJIETOYHbIM pakoM rosoBbl H 1ed. Ha ocHoBaHun
aHamM3a S-JETHEH BbDKUBAEMOCTH OONbHBIX B CBA3U C K-
HUKO-MODP(OIOrMYECKHMH XapaKTepUCTHKaMu 3abornesa-
HWUS aBTOPBI MPULLIM K 3aKII0YeHNI0, uTo niuouaHocTs JTHK
SBJIAETCA HE3AaBMCUMBIM MPOTHOCTHYECKUM GaKTOPOM Teue-
Hus onyxonesoro mpouecca. W. Kokal u coasr. [18] Ha 76
CIyyasx MepBUYHOIO MIIOCKOKJIETOUHOTO paka TOJIOBbl U
ien OGHAPYXKHUITH, YTO aHeYIIIIOMIHbIE POPMBI UMETH OUEHb
KOPOTKHE Oe3pelUINBHBIN NMEPHOJ H CPOK BBDKHBAHHSA 110
CPABHEHHUIO ¢ AMIUIOUAHbIMH onyxonamu (p=0,001). ITo xan-
HbIM aBTOpOB [20], 06LIas BbDXMBAEMOCTb GOJIBHBIX C [HII-
JIOMIHBIM H aHEYIJIOWAHBIM [UIOCKOKIETOYHbIM PAKOM FOp-
TaHM HE Pa3IMYaIaCh, HO B Clyyasx 6e3 BoBneueHus TuMpo-
Y3]I0B B aHeYIUIOMAHbIE OMYXOIH UMENICS XYIUIHH MPOrHo3:
48 mec npoxunu 81,8% GONBHBIX ¢ OMNJIONAHBIM PaKOM
rOpTaHH U Juib 49,2% GONBHBIX ¢ AHEYIIOUAHBIMH OMyXO-
asmu. Tlo HaluM JaHHBIM, 4 Tofa npoxuin 97,4% 60nbHBIX
¢ TUIUIOMIHBIMH ONYXOJIAMH H 62,5% — ¢ aHeyIIOUAHBIMH
(puc. 2).

W3BecTHbIE KTHHUYECKUE W Mopdotornyeckue GaxTopsl
OPOrHO3a MPU paKe TOPTAHH KOPPEIMPOBANM C HALIMMH
JAHHBIMH O MIOKAHOCTH H3y4eHHbIX onyxonel. KonnuecTso
aHeyIIOMAHBIX onyxoseit u unaexce mrouaHocTn JHK na-
pacTanu no Mepe pa3BUTHs 3aboneBaHus (CTENEHU pacnpo-
cTpaHeHHOCTH npouecca) [8, 13, 21]. HacroTa Bo3BpaToB 32-
foneBannd W rubens OONBHBIX valle rpeobiaganu cpeau
BOJIBHBIX C BLICOKOH CTEMEHBIO aHEYILIOUANH ONyX0NH. AHe-
YIUIOW/IHBIE OfYXOJH, NAalOllUe DELMIHBbl H METaCcTasbl,
ObUIM ualle yMepeHHO- M crnaboanddepesuHpOBaHHBIMH
[17, 24]. Tu6enb GONBbHBIX ¢ METACTA3AMH, PA3BUBLIMMHCA U3
AHEYMIOUIHBIX ONyXONied, MPOMCXOAMIA B TeueHHe 6—
12 Mec, UTO BHUIHO Ha KPUBOM BHDKMBAEMOCTH (CM. pHC. 2).
ITo ganuem R. Fietkau u coart. [13], peunAMBbI BO3HUKAIH
paHblie (MeaYaHa 5 Mec) B aHEYIJIOUHBIX ONYyXOJfAX, YEM B
JUIIOUAHBIX (MenuaHa 11 mec). PeruoHanbHble METACTa3bl
B OCHOBHOM HaOmOJaNd OpY aHeyNJIOWAHBLIX OIyXOIX,
MECTHBIE PELMOMBLI — MPH ANUMIOUAHBIX ONYXOJSX ropra-
Hu. ITo HalI¥M JAHHBIM, Y OOJbHBIX C JUMIIOUAHBIM PAKOM
roptanu npu I, IT 1 11l craguax 3abonesanys MeTacTassl 0T-
CYTCTBOBAJIM M OOHAPYXUBAIKCh B Gosiee MO3AHNUE CPOKU —
rpu IV craguu. B npoTHBONOIOXKHOCTh JUIUIOMIHBIM OMY-
XONAM aHEYIIOUHbIE ONYXOJIH METAacTa3UPOBAIIM yXE BO
II craguu. DToT (AKT YKa3bIiBaET HA NOBbILIEHHBIH PUCK BO3-
HHKHOBEHMS BO3BPATOB 3a00TeBaHNA CPEAH AHEYIIIOMAHBIX
onyxoneil paHHux cragui. CornacHo HAIMM Pe3yJIbTaTaM,

Discussion. Results of our investigation confirm the role
of DNA ploidy in prognosis of laryngeal cancer. There is
sufficient evidence of DNA ploidy being an independent
prognostic factor for several malignant neoplasms. Correla-
tion of increase in ploidy and worsening of disease prognosis
has been established for ovarian and breast solid tumors bas-
ing on a large number of cases considered {2,6,7,23].

Percentage of aneuploid tumors among squamous cell
head and neck carcinomas ranges from 41} to 86 by data
of different authors [9,10,12-15,17,19,21,22]. By our stud-
ies the rate for squamous cell laryngeal carcinoma is
53.1%. The scatter of the data seems to be due to employ-
ment of different techniques for preparation of archive and
fresh materials as well as to different methodologies of
statistical analysis of the data.

The opinion about significance of ploidy for disease
outcome as reported in the literature is equivocal. There
are several reports of favorable course of disease in
squamous cell laryngeal cancer with DNA aneuploidy
[14,19]. However, most reports prove poor prognosis in
aneuploid squamous cell laryngeal carcinoma [9,12-17,22].
J Kearsley et al. [17] analyzed 172 cases of squamous cell
carcinoma of the head and neck. Basing on analysis of the
5-year survival with respect to clinical and morphological
disease characteristics the authors made the conclusion
that DNA ploidy was an independent prognostic factor of
tumor disease course. W.Kokal et al. [18] studied 76 pri-
mary squamous cell head and neck cancers to discover that
aneuploid head and neck cancers had very short disease-
free and overall survival time as compared to diploid ones
(p=0.001). According to [20] overall survival in diploid and
aneuploid squamous cell laryngeal carcinoma was similar,
but among the cases without lymph node involvement ane-
uploid cancers had poorer prognosis: 81.8% of diploid and
49.2% of patients with aneuploid laryngeal cancers sur-
vived 48 months. According to our findings the 4-year
survival in diploid cancer is 97.4% versus 62.5% in aneu-
ploid cancer (fig.2).

Clinical and morphological prognostic factors for la-
ryngeal cancer correlated with our data on ploidy of tu-
mors under study. The number of aneuploid cancers and
the DNA ploidy ratio were increasing with disease advance
[8,13,21]. The rates of disease recurrence and mortality
were greater in cases with high degree of tumor aneu-
ploidy. Recurrent and metastatic aneuploid cancers
mainly had moderate and poor differentiation [17,24]. Pa-
tients developing metastases of aneuploid cancer died
within 6-12 months as is seen in the survival curve (see
fig.2). According to R.Fietkau et al. [13] time of disease-
free survival was shorter (median 5 mo) in aneuploid can-
cers than in diploid ones (median 11 mo). Regional metas-
tases mainly developed in aneuploid cancer cases, local
disease recurrence was mostly found in cases with diploid
laryngeal cancers. Our findings show that there were no
metastases of diploid laryngeal cancers of stages I, IT and
I11, and in stage IV metastases developed at longer terms.
While aneuploid cancers metastasized already in stage II.
This is evidence of the high risk of disease recurrence in
cases with early stage aneuploid cancers. We have found
that DNA aneuploidy is associated with about 8-fold in-
crease in the risk of death and disease recurrence in com-
parison with diploid laryngeal cancer as assessed during 4
years of follow up. These results coincide with the corre-
sponding estimates for aneuploid breast cancer of O.-
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Kaunuuecrue uccaedobarusn

Hammuue JIHK-aHeynmmonnum cBS3aHo ¢ MOYTH 8-KpaTHbIM
PHCKOM CMEPTH M BO3BpaTa 3a00JieBaHHs MO CPABHEHUIO C
JMIUIOMIHBIM PaKoOM FOPTaHH NMpU 4-JeTHeM cpoke Habmo-
JeHHUs. DTU PE3yJIbTaThl COBMANAIOT C PUCKOM, ONpEENeH-
HBIM JJI aHEYINIOWAHLIX OMyXOJeH MOJIOYHOI Xeme3bl O.-
P. Kallioniemi 1 coasT. [16]. Haniu pe3ynbTaThl TakoKe MoJ-
TBEPXKAAIOT MOJIOKEHHE, YTO KIACCUPHKALUHNA MIOMIHOCTH
COOTBETCTBEHHO 3HayeHHIo nuaexca JHK Moxer yayumnTs
KOPPEMALMIO MEXAY TNIOMTHOCTBIO M IPOTHO30M ISl HEKO-
TOPLIX Tpynn 60mbHbIX [2]. [To HalKMM JaHHBIM, HaHOOMbIIEE
uucio (51,6%) Bo3BpaTOB 0GHAPYXKEHO CPEAN TETPAMIOU/-
HBIX omyxouei. IIporpeccuBHOE yBeHYEHHE PHCKA CMEPTH
H PEUMIUBOB y OOJIbHBIX C TETPAMIOMAHBIMH OIyXOIAMH
FOpTaHU OTMeYaIu M Apyrue asTopsl [17, 19]. B cnyuae ony-
XOJIEH MOJIOYHOM JKEle3bl U JIETKHUX TaKXKe MOKa3aHO, 4YTO
THIIEPTETPANTIOUAHBIE U MHOTOKJIOHOBBIE OMYXOJM MMEIH
XyAUIKMA NpOTHO3, YeM UILIOHAHbIE [8, 16]. B Hawem uccre-
JIOBAHHN UYUCIO OONBHBIX C THNEPTETPAIIOUOHBIMU U
MHOT'OKJIOHOBBIMH OIyXOJSIMU ObLIIO HEZOCTATOUYHBIM, UTO-
Obl cnenaTe 0HO3HAYHOE 3aKTIOYeHHe. B IuTepaType Takxke
HUMEIOTCA CBEIEHHS O CBSI3U MIIOUZHOCTH M YYBCTBHTEILHOC-
TH GOJIbHBIX PAKOM TOJIOBbI U LIEW K XUMHO- M JIy4eBOi Te-
panuu [11, 13]. OTMedeHo, YTO JTy4eBas Tepamus MOXeT U3-
MEHATh NONYJAALMOHHYIO CTPYKTYPY aHEYIJIOMIHBIX OyXO0-
sedt [5]. PesynbTaThl XMMHO- U JTy4€BOTO JI€YeHHS TOBOPAT O
Gonblel YyBCTBUTENILHOCTH AHEYIIIOUAHBIX OMyXOJIeit K Te-
panuy Mo CPaBHEHUIO ¢ AUIUIOWAHLIMH [11, 13].

Ha ocHOBaHMHM HaLIKMX JAHHBIX HE NPEACTABIACTCS BO3-
MOXHBIM OLEHUTh CPABHUTENLHYI) Pe3yIbTATUBHOCTD
OJTHOM JIy4€BOif MIIM JIEKAPCTBEHHOH TEPANUM IUIIIIOUAHOTO
M aHEYTUIOMIHOT O paka ropTaHu. OHAKO MOXHO OTMETHTh,
4TO MOCJIEONepalMOHHas JTyyeBas Tepanus, HanpaBjeHHas
Ha NpeAynpexaeHue BO3BPATOB 3a00NeBAHUA, HU CYLIECT-
BEHHO, HU U30MPATENBHO HE YIy4Llama MoCIeonepanyoHHO-
TO TeYeHUs AWIUIOUWAHBIX H aHEYIUIOMIHBIX HOBOOOpa3oBa-
Huid. IIpy 3TOM A8 aHeyIIIOMIHBIX OMyXOJiel COXpaHsICca
XYAH#A MPOTHO3. BeposATHO, M3yueHHe CPABHUTENLHOM YyB-
CTBUTENBHOCTH AMIIOMIHBIX M aHEYTUIOMAHBIX OMyXoJei K
Pa3HBIM BUAAM TEPANUU CIEAYET MPOAOIKHTS.

B 3axmouenne HEOOXOMMMO elue pa3 MoAYEpPKHYTh HH-
popmaTuBHOCTL onpenesneHns mouaHocty JHK B xapuu-
HOMax rOpTaHH AJI OLEHKH MPOTHO32 3a60JIeBaHUs U BO3-
MOXHOH MHAMBHAYATH3AUNH NOCIEAYIOWIErO JeYeHH .
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P.Kallioniemi et al. [16]. Our results also support the sup-
position that ploidy classification based on the DNA ratio
may improve correlation of ploidy and prognosis for some
categories of patients [2]. We have found that the rate of
recurrence is the greatest (51.6%) for tetraploid cancers.
Progressive increase in the risk of death and relapse in
patients with tetraploid laryngeal cancer was also demon-
strated by other authors [17,19]. Poorer prognosis for hy-
pertetraploid and polyclonal tumors as compared with
diploid ones was also proven for breast and lung cancers
[8,16]. We could not come to a certain conclusion concern-
ing hypertetraploid and polyclonal cancers due to small
number of cases considered. There are reports about rela-
tion of ploidy and response to chemo- and radiotherapy
in patients with head and neck cancers [11,13]. It has been
found that radiotherapy can change populational struc-
ture of aneuploid tumors [5]. Results of chemo- and radio-
therapy for head and neck cancer support the supposition
of greater response of aneuploid tumors as compared with
diploid ones [11,13].

Our findings do not allow us to compare results of

radio- or chemotherapy alone for diploid and aneuploid
laryngeal cancers. However, we may state that postopera-
tive radiotherapy aimed to prevent disease recurrence fails
to improve considerably or selectively postoperative
course in cases with diploid and aneuploid neoplasms, the
aneuploid cancers still having poorer prognosis. We be-
lieve that comparative study of diploid and aneuploid can-
cers for response to different therapeutic modalities should
be continued.

In conclusion let us emphasize once more the high

informative value of DNA ploidy in laryngeal carcinoma
for prognosis of disease course and for working out indi-
vidual approach to further treatment.
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