© Komtextus aBTOpOB, 1995
YJIK 618.19-006.6-037

T. I'. Huxonaesa, b. E. Ionoyxuti, 5. H. bacos,
A. B. Jobpeiun, M. H. Jassioos

SHAUYNMOCTD ITOKA3ATEJIA
JHK-TNIONJHOCTH OIIYXOJIEBBIX KJIIETOK
B ITIPOI'HO3MPOBAHHUU TEYEHHS PAKA
JETKOT O

HHHU skcnepumenmansoti OUa2HOCMUKU U mepanuu onyxoaetl,
HHH kaunuueckoti onxonozuu

OHyXOHI/I JIETKOTO XapaKTCPU3YIOTCA I[IOXHM IMPOTHO-
30M, HECMOTPSA Ha COBEPIUCHCTBOBAHHE XHUPYPrHUYECKOIrO
BMELIATCILCTBA M TEPANICBTUYCCKOIO JICYUCHHUA. B nociaegHee
BpeMsA H3ydasMChb KHUHETUYECKUC MAPaMETPbl PA3JIHMYHBIX
onyxoiyiel, ocobenno coacpxanne JHK, s ouenku npo-
THO3a TEUEHHS 3a00J1eBaAHMNS.

Hoxa3aHo, YTO PA3JIMYHbIE COTNIHLIC OMYXOJIM C HOP-
ManbHbIM cofepxanveM JJHK (aunmonanbie) XxapakTepuso-
BaJIKCh JIYYIIUM [IPOrHO30M, YEM OMYXOJIHU C YBECJIHUYEHHLIM
copepxanueM JTHK (aneynmoupssie) [2, 3, 5, 6,9, 14, 17, 19—
21, 25]. OnHako 1O cMX MOp HesACHAa 3HAYHMOCTb OMpemene-
nusa copepxanus JHK s nporHosuposanus addekra ne-
YEHHUA OHCpHpOBaHHbIX OO0JILHBIX MEPBUYHBIM PAKOM JIETKOTO.
Hebonbiioe KonuuecTBo pa60T NOCBAIICHO HM3YYCHUIO CO-
aepxanusg JJHK 1 riucronaTosornyecknx pasinymii nepsuy-
HbIX onyxoJel nerkoro [17, 19, 20].

IIpoTounas uMTOMETpHsA NpeACcTaBIsieT cOO0H ObICTPbIT
U TOUYHBIN METO HOCTOBCPHOI'O ONPEACICHUs COACP)KAHUSA
JIHK B 6051b1110M KOJIMYECTBE KIIETOK.

HGJIBIO HACTOALECTO NUCCIICAOBAHUA ObITH H3YyUYE€HHE NO-
NYyJAAUMOHHOU CTPYKTYPbI (IJIOMAHOCTH) HA OCHOBAHHH U3Y-
yenus cogepxanus JHK B kneTkax paka JIerkoro U oueHka
3HAa4YUMOCTH IIJIOMAHOCTU B IMPOTHO3C 3a00JIeBaHNA.

Marepnans! u metoasl. Beero o6enenoBano 96 GobHBIX ¢ KApUMHO-
MaMmH ferkoro. Cpeu Hux 66110 84 MyXYHHBI M 1 2 eHIIMH, BO3PAcT 60JIb-
HBIX — 0T 34 10 74 sieT. 20 GONABLHBIX MOMYYaldM MPEIONCPALMOHHYIO ITy-
4eBylIo Tepaliiio B cymMapHoii no3e 20 ['p. BeceM 6051bHbIM Oy IpoBeAeHbI
orepalMu MokasaHHOro obbema. Cpok HabGimojeHus 3a GonsHbIMH OT 4
jo 72 mec. Jlna onpenenenns coaepxkauus JJHK B kieTkax kycouek ony-
XOJIeBOM TKaHH Gpasii BO BpeMsi XHPYPrHUYECKoro BMelliatenscrea. Ucce-
NIOBaHHE NPOBOJMIIM HA NPOoTo4YHOM UHTOMeTpe ICP-22 («Phywe», ['epma-
Hua). [purorosnenne obpasuos ana JJHK-untomerpun u o6paborky pe-
3yNbTATOB TIPOBO/IMIIM 110 OMHCAHHBIM paHee MeToaukam [3). CtaHgapTom
JIMITOVIHOCTH CITYXKHITM HOpMATThbHbIE KJIETKH IIADEHXUMBI JIerkoro. Pesysn-
TaThl 00pabaThiBamy METOOAMH BAPHAIIMOHHOW CTATHCTHKH, IOCTOBEpP-
HOCTb pasnuynii ollennBany no kputepuio CTotonenta U x2-Tecty. Kymy-

JIATHBHBIE KPHUBBIC BBDKHBAEMOCTH DOJIBHBIX CTPOHIIM MO TaOIHIAM BBDKH-
BaemoctH (Life-table) [1].

PeaysnbTaThl u obcyxaenue. [Ins oueHKH 3HAYMMOCTH
nokasatens ruoupHoctd JIHK B nporHose paka Jjerkoro
MPOBEJNEHO COMOCTaB/IcHHE MHAekca miouaHoctH JIHK c
KIIMHUYECKUMH NPOTHOCTHYECKUMH PaKTOpaMy (cTaaus 3a-
OoneBaHMs, FUCTOJIOTHYECKas GOpMa ONMYXOJH, NOPAKEHHE
IUMGOY3IOB, PCUIMINBUPOBAHUE M METACTa3UPOBAHHE, IIPO-
JIOJDKUTENBHOCTD KU3HH).

ITo conepxanuto JITHK paxoBbie OMyXoNH NErkoro pac-
ApeNeNsINCh CIeAYIOWNM 00pa3oM: quronaHbie — 19,6%,
adeyrutougHsie — 80,4% (tabn. 1) CooTHolueHue uwucnia
JUTIIOUIHBIX W AHEYIUIOMJHbIX OMnyxoned mns 64 ciayuaes
PasnMuHbIX MO0 MOP(PONOrHYeCKUM XapaKTEPUCTHKAM TJIOC-
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DNA PLOIDY IN PROGNOSIS OF LUNG
CANCER COURSE
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Lung tumors have poor prognosis notwithstanding the
improvement of surgery and therapy. Over the recent years
the study in this field was focused on kinetic parameters of
various tumors, particularly DNA content, as disease
prognostic factors.

Various solid tumors with normal DNA content (dip-
loid) are shown to have better prognosis than tumors with
increased DNA content (aneuploid) [2, 3, 5, 6, 9, 14, 17,
19—21, 25]. However, significance of determination of
DNA content for prognosis of treatment efficacy in pa-
tients undergoing surgery for primary lung cancer has not
been studied yet. There are but few reports on DNA con-
tent in relation to histopathological differences in primary
lung cancers [17, 19, 20].

Flow cytometry allows rapid, accurate and reliable de-
termination of DNA content in large amount of cells.

The purpose of this investigation was to study cell
populational pattern (ploidy) as based on study of DNA
content in lung cancer and to evaluate significance of
ploidy in disease prognosis.

Materials and Methods. We examined 96 patients with lung car-
cinomas. There were 84 males and 12 females of age ranging from 34
to 74 years. 20 patients received preoperative radiotherapy at a total
dose 20 Gy. All the patients underwent surgery according to indications.
Follow-up term was 4 to 72 months. DNA content was determined in
operative specimens of tumor tissue. The study was performed using
an ICP-22 (Phywe, Germany) flow cytometer. Preparation of specimens
for DNA cytometry and interpretation of results were performed as de-
scribed elsewhere [3]. Normal lung parenchymal cells were used as
diploidy standard. Results were processed according to variational sta-
tistics methodology, differences of results were assessed by Student’s and

chi-squared tests. Cumulative curves of patients’ survival were drawn
basing on the life-table technique [1].

Results. To evaluate significance of DNA ploidy in
lung cancer prognosis we compared DNA ploidy indices
with clinical prognostic factors (disease stage, tumor his-
tology, lymph node involvement, recurrence and metasta-
sis occurrence, life time).

Distribution of lung cancers by DNA content was as
follows: there were 19.6% of diploid and 80.4% of aneu- |
ploid cancers (table 1). In 64 cases with squamous cell lung
carcinomas of different morphology (with keratinization,
free from keratinization, poorly differentiated) the ratio of
diploid and aneuploid tumors was different for poorly dif- |
ferentiated squamous cell carcinomas only: there were |
33.3% of diploid and 66.6% of aneuploid tumors (table 2).

In 24 adenocarcinomas percentage of aneuploid tumors
was higher (83.4%) than in squamous celf carcinomas.

There was no correlation of disease stage and ratios of
diploid and aneuploid squamous cell carcinomas and ade-




Tabnuua I

TI'vcTonornveckas maccm]mkauml, KJIHHH4YeCcKas cTaJud ¥ IVIOHJHOCTh PAKOBBIX onyxoneﬁ JIEIKOro

Histological classification, clinical stage and ploidy of lung cancers

Table !

Knaccudpukayus u ctaaus Yucno 6onbHbix MnoungHocTb
AvnnouaHole aHeynnouaHbIe

Bce 6onbHble All patients 96 19 (19,6) 77 (80,4)

Cragvs T1—2NOMO Stage T1-2NOMO 36 8 28

Cragus T2N1MO Stage T2N1MO 7 1 6

Craana T1—3N2MO Stage T1-3N2MO 45 9 36
M NOCKOKNETOUHbIE KapLUHOMBI, Squamous cell carcinomas,
cragusa: stage:

T1—2NOMO T1-2NOMO 27 6 (22,2) 21(77.,8)

T2N1MO T2N1MO 3 — 3

T3N2MO T3N2MO 34 8 (23,5) 26 (76,5)
Bcero ... Total... 64 14 (21,8) 50 (78,2)
AJAEHOKaAPUMHOMbI, CTagua Adenocarcinomas, stage:

T1—2NOMO T1-2NOMO 9 2 7

T2N1MO T2N1MO 4 1 3

T1—3N2MO T1-3N2MO 1 1 10
Bcero ... Total... 24 4 (16,6) 20 (83,4)
KapuuHoug Carcinoid 2 — 2
lemaHrnoHepouymtoma Hemangioneurocytoma 1 — 1
MenKokneToYHbIn Small-cell 1 — 1
KpynHokneTouHbIA Large-cell 1 — 1
CBeTNOKNETOYHbINA Clear-cell 2 — 2
BepeTeHoKneTo4HbIA Spindle-cell 1 1 —
Bcero ... Total... 8 1 7

Classification and stage No. of cases diploid aneuploid
Ploidy
Iipumeuanue. 3nech ¥ B Tabl. 2 B ckoOKax yKa3aHO NPOLEHTHOE COOTHOUICHHE.
Note. Here and in table 2 numbers in parentheses show percentage.
Tabnuna 2 Table 2

KOKJIETOUHBIX KAPLMHOM Jierkoro (C oporoBeHueM, 6e3 opo-
roBeHus, ManoauddepeHMPOBaHHbIE) OTIMYAIOCH TONBKO
Juid ManonuddepeHUMPOBaHHBIX MUIOCKOKIETOYHBIX PaKo-
BLIX onyxoled: aurutougHsie — 33,3%, aHeymiIoungHblE —
66,6% (Tabn. 2). Cpenyn 24 aJeHOKapLUHOM JONA aHEYIIO-
WJIHBIX 0MyXoJieit Oblna Boiwwe (83,4%), ueM B rpynie IOCKo-
KJIETOYHOTO paKa.

IIpu ananuse craauii 3a601eBaHUST U COOTHOIICHUS -
JIOUAHBIX M AHEYIUIOMIHBIX OMYXOJeH B IPYMNIE MIOCKOKIIe-
TOYHOTO PaKa M aJIeHOKapLUMHOM B3aHMOCBSA3M HE OTMEYEHO
(22,2 w 77,8% B ctamun T1—2NO u 23,5 u 76,5% B cTaguu
T1—3N2 cOOTBETCTBEHHO).

B T0 ke BpeMs 4acTOTA BO3BPATOB (PELIMABLI WHITH MeTa-
CTa3bl) yBETHUUBATHCH B 00EHX rpyMax 607 bHbIX TPH PA3BUTHH
3aboneBanud, ocooeHHo B cragun T1—3N2MO. B I craguu 3a-
GoneBaH1s IUIIOHIHbIE [TOCKOKIIETOYHbIE PAKOBbIE OIMyXOJIr
TIETKOTO He peliuANBUpOBaNH, a B 111 cragui peLHaINBHPOBaHIe
oTMedeHo B 23,5% cirygaes. Cpeny OOJbHBIX ¢ aHEYTITIOUIHBIMH
OMyXOISIMH 3TOT MOKA3ATENb H3MEHSICA 3HaUNTeNbHO (¢ 28,5% B
I craguu 1o 73,8% B 111 ctajuu) (Tabon. 3).

AHeynnoujiHble aIeHOKAPHMHOMBI JIETKOTO PELIMANBU-
posanu B 71,3% cnyuaes B HayansHOH (1) u B 40% B mo3aHen

TLIoMaHOCTD TUIOCKOKIETOYHOr0 PaKa JIerkoro B 3aBUCHMOCTH OT IUc-
TOJIOrH4eCcKoil HopMbI
Ploidy of squamous cell lung carcinoma with respect to tumor histo-

logical type

MnouaHOCTb
Mucronoruyeckan opma Konn- - ame-
HECTBO nnova- | ynnowva-
cnydaes Hble Hble
Mnocko- Squamous-cell 64 15 (21,8) |50 (78,2)
KrnerovHas (all patients)
(Bce GonbHbIE)
C oporose- with 48 11 (22,9)137 (77,1)
HUeM keratinization
Oea oporose- without 11 2(18,1) | 9(81,9)
HuUsa keratinization
manoaudche- poorly 6 2(33,3) | 4 (66,6)
pPeHUUpOBaH- differentiated
Has
diploid aneu-
Histological type No. ploid
of cases Ploidy
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Ta 6blna oTMeueHa B cTamusax T1 u T2 (tabmn. 4). Juruiona-
Hble ageHokapuvHoMbl B T1 u T2 cramusx 3aboneBaHus He

IMporpeccupoBanne NJIOCKOK/IETOYHOIO paka B 3aBHCMMOCTH OT ILUIOHA-
HOCTH H COCTOSIHMA NuM(oY3ioB
Squamous cell carcinoma progression with respect to ploidy and lymph

Tabnuna 3 Table 3
CT&IJ.IHR 3a00/1eBaHuA H peuMIMBbI paKa JIETKOro B 3aBHCHMOCTH OT IUIOMIAHOCTH
Stage and recurrence of lung cancer with respect to ploidy
MNnougHocTb
Craaus K%’:";::‘ZLBO AMNIONAHbIE aHeynnowaHole
yucno 6onbHbIX/Bo3BpaThI
MnockokneTouHbl pak / Squamous cell carcinoma
T1—2NOMO T1—2NOMO 27 6/0 21/6
T2N1MO T2N1MO 3 — 372 |
T1—3N2MO T1—3N2MO 34 8/3 26/19
Bcero ... Total... 64 14/3 50/27
ApneHokapuuHoMb! / Adenocarcinoma
T1—2NOMO T1—NOMO 9 2/0 7/5
T2N1MO T2N1MO 4 1/0 3/2
T1—3N2MO T1—3N2MO 11 171 10/4
Bcero .. Total... 2412 41 20111
No. of cases/relapses
Stage No. of cases diploid aneuploid
Ploidy
(I1I) cramnu 3a6oneBanus. IIpH 7TOM MakcUMalbHas 4acTo- Tabnuua 4 Table 4 |
|
|
|
|

PELUANBHPOBATIH.

ITpu paccMOTpeHHH NONYIALUMOHHOTO COCTABA AHEYIUIO-
UJHBIX MIOCKOKIIETOYHBIX KApLUHWHOM JIEFKOTO HITEPIMITIO-
UIHBIE OTNYXOJIM PeLMaUBHpoBany yatie (72,2%) npyrux. 3a
HHUMW LUK MOTUKJIOHOBBIE M rumnepTeTpannouadsie (57,1 u
66,1% cooTBercTBeHHO). Pexxe Ipyrux peunanBHpoOBaIIy TeT-
pamionaHble onyxomnu (23,5%).

H3yyanu cBA3Sb IUIOMAHOCTH M PELUAUBUPOBAHHS Y
OOJIBHBIX ¢ MEPBUYHBIMH IUIOCKOKJIETOUHBIMU KaPLKHOMA-
MM JIETKOTO C WHTAKTHBIMH JIMMQOY3JIaMH M Y TAKHX e
OONBHBIX C MeTacTa3aMu B MMM(OY3Nbi. Y GOIbHBIX ¢ HH-
TaKTHBIMH JIUM(OY3IIaAMH aHEYIITOUIHbIE OMYXOJIH PeLHaH-
BUPOBAIY B 2 pa3a yallle, B OTIIMYKE OT OOJIbHbBIX ¢ AUILIOM]-
HBIMM ONYXOIAMHU (CM. TaOIL. 4).

AHaNnornyHas TEHACHLIHS COXpaHIach U y GOJIbHBIX ¢
NOpaxXeHUsAMH MHUM(}Oy37I0B. ¥V GONBbHLIX ¢ MOPAXKEHHBIMU
JIMMbOY3TaMHi JHEYMUTOUIHBIE OMYXOIU PELUAUBUPOBAIM B
100% cayyaes, uTo B 4 pa3a Bbilue 4aCTOThI PELUAUBUPOBA-
HHUA aHEYIIOWAHBIX OMyXoJyieil y GONBHLIX ¢ MHTAKTHBIMH
anMboy3mamu.

IIp1 OTCYTCTBUM PErHOHAPHBIX METACTA30B AHEYIIIIOHI-
Hbl€ aIEHOKAPLIMHOMbI IPOTPECCHPOBANIH JOCTOBEPHO Yallle
munnongHbix (78,5 u 0% cOOTBETCTBEHHO).

Ipn MeTacTaTH4ecKOM MOPAKEHUH BHYTPUIPYIHBIX JIHM-
(haTHYECKHX y3JI0B pa3idyme B IPOrPECCHPOBAHNK IMIUTOMIHBIX
Y aHEYTUIOHIHBIX OMYyXOJIEH CTATUCTHYECKHM HEOCTOBEPHO.

Cpoky BOSHHKHOBEHHS PELUIUBOB y OOIIbHBIX C JUITTOM -
HBIMH INIOCKOKJIETOYHBIMU PAKOBBIMH ONYXOJISAMHU JIETKOIO CO-
craBuu 21,2467 Mec, a ¢ aHEeyIUTOWAHBIMU ONMYXOJISMY —
10,4+1,27 mMec (p = 0,05) 1 He OTIHYANHCL OT TAKOBBLIX AJIA
O0JIbHBIX C MHTAKTHBIMU U OPAXKEHHBIMU JIMMQOY3IaMH,

Ha puc. 1 mpencraBiieHa KyMyJISTUBHAS BbKMBAEMOCTh
GONBHBIX € IIOCKOKJIETOYHBIMH KApHMHOMAaMH JIETKOTO.
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node involvement

Konu- MNnoungHoCTE
Cragus 4YecTBo
aunnouna- | aHeynno-
cny4aes Hble VAHblE
uncno 6onbHbIX/
BO3Bpathbl
T1—3NO T1—3NO0 39 9/1 30/7
T1—3N1—2  T1—3N1-2 20 5/2 15/15
Bcero .. Total 59 14/3 45/22
No. of cases/relapses
Stage No. o -
of cases diploid | aneuploid
Ploidy

adenocarcinomas (22.2%/77.8% in stage T1—2NO and
23.5%{76.5% in stage T1—3N2, respectively).

At the same time the number of relapses (recurrence
and/or metastases) was increasing with disease advance in
both groups, especially in stage TI—3N2MJ0. There was
no recurrence of stage I diploid lung carcinoma, while in
stage III disease the recurrence reached 23.5%. As concerns
aneuploid cancers this parameter showed a considerable rise
(28.5% in stage I versus 73.8% in stage III) (table 3).

Recurrence of aneuploid lung adenocarcinoma was
71.3% in initial (I) and 40% in advanced (III) stages. Maxi-
mal frequency was detected in stages T1 and T2 (table 4).
There was no recurrence in diploid adenocarcinomas of
stages T1 and T2.

As concerns populational composition of aneuploid
squamous cell lung carcinomas hyperdiploid tumors
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Puc. 1. KyMynsaTMBHas BbDKMBAeMOCTb GOMbHBLIX C NAOCKOKNETOUYHbLIMU KapuuHoMamu nerkoro (MKI).

3aeck 1 Ha puc. 2: no ocu abcuucc — Bpems HabnioaeHusl, ToAbl; MO OCU OPAVHAT — KONMWYECTBO cnydaes, %. 1 — aunnougaHsie onyxonu (4);
2 — aHeynnouaHble onyxonu (A). a — Bce nnockokneTtounble MKMN: O = 17, A = 47; b — MK ¢ oporosennem: [ = 15, A = 37, ¢ — MK 6es
oporoBeHus: [1 = 2, A = 9.

Fig.1. Cumulative survival of patients with squamous cell lung carcinoma (SCL).
Here and in fig.2 numbers on the x axis show years of follow-up, numbers on the y axis represent percentage of cases. 7, diploid tumors (D);
2, aneuploid tumors (A). a, all SCL: D=17, A=47; b, SCL with keratinization: D=15, A=37; ¢, SCL without keratinization: D=2, A=9.

[ToxazaHo, 4To K 5-IeTHEMY CPOKY HAOIIONeHUS BbIXKUBAIOT 100 -
70,3% ©0JbHBIX C AUMIOUAHBIMU ONYXOJIAMH U 45,6% Oorb- R T T ( T T
HbIX C aHeyIUIoMAHbIMU onyxonsmu (p = 0,001). B rpynmne .
OObHBIX MIOCKOKJIETOYHBIM PAKOM C OPOTrOBEHUEM IALHEH- %
TbI C aHEYTJIOWAHBIMU OIYXOJIAMU BLDKUBAKOT B 43,2% cny- 71,4 % 1
YaeB, a ¢ JUTUIOUAHBLIMU onyxoisMu — B 100%. BoikuBae- \
MOCTb  OOMbHLIX € JWMJIOWAHBIM W  AHEYILIOM/HBLIM Y
MIOCKOKIIETOYHBLIM pakoM 0€3 OpOroBeHHs Mallo pa3iuya- Y
nach (50,0 u 42.8% coOTBETCTBEHHO). 1
Ha puc. 2 npeacraBieHbl KpUBbie KYMYJISTHBHOMN BbIXKH-
B2eMOCTH OOJIbHBIX € aJICHOKAPLMHOMAMHU Jerkoro. Benku- 28.9 . 2
Ba€MOCTh OOMBHBIX C JUMIUIOUIHBIMY ¥ AHEYIIOUTHBIMH Kap-
LUMHOMAaMH I0CTOBEpHO pa3nnyanack. K 4-my roay nabmio-
JICHUS cpear OOTIBHBIX C TUIUIOUIHBIMY aJeHOKapLIUHOMAaMH
BbIKUBAJIH 71,4%, a cpeiv GONIBHBIX € AHEYNIOUIHBIMH OIy- I I I 1 ] I

xonsamu — 28,9% (p = 0,05). 1 2 3 4 5 6
IIpoanannsupoBana BbIKHBACMOCTb OOMbHBIX, MepeHe- Puc. 2. KymynaTMBHas BbhKMBaeMOCTb GOMbHbIX C afeHOKap-

CLUMX JIMIIb OJHO OIEPATHUBHOE JIeYeHHE, U DOIIbHBIX IOCIIE LUHOMAMU Nerkoro.

KOMOMHHpPOBaHHOTO nevyeHus (y-obmydenue 20 I'p, 3aTem 1T—0=42—A=20

orn Epauﬂﬂ). ITokazaHo JOCTOBEPHOE pA3JIMUHE MEXKIY BbIKH- Fig.2. Cumulative survival of patients with lung adenocarcinoma.

BAeMOCTbIO K 4 rojgaM HaONFOAeHUS ONepPUPOBAHHBIX OOIb- 1, D=4; 2, A=20.

HbIX C JUTUIOMAHBLIMU U aHEYIIOUIHBIMH onyxonsaMu (75,0 u
33,0% cOOTBETCTBEHHO).

Cpeau 20 60JIbHBIX, MOJYUYUBUIMX MPELONEPALUOHHYIO showed a higher recurrence (72.2%) than the others. The
JYYEBYIO TEPAIHIO, K 4 0/1aM BbIKMBAIH 00Mblle OOIbHbIX C second and third highest recurrence rates were observed in
JUIIOUIHBIMH, YeM ¢ aHeyNnIouaHbIMU onyxoismu (81,8 u polyclone and hypertetraploid cancers (57.1% and 66.1%,
58,7% COOTBETCTBECHHO). respectively). Recurrence was the lowest in tetraploid tu-

BbixkuBaeMocTb OONbHBIX ¢ aHEYIJIOWAHBIMHU OMYXOMs- mors (23.5%).

MH, MOJTYUMBIUMX KOMOUHMPOBAHHOE JIeyeHWe, ObLIA BhILIE, We studied relationship of ploidy and recurrence in
YeM Cpelld TOJIbKO OTNepUpOoBaHHbIX O0onbHbIX (58,7 u 33%), cases with primary squamous cell lung carcinoma with or
TEM He MeHee, YKa3aHHOe pasjiiuue He ABASeTCH CTATUCTH- without lymph node involvement. In patients with intact
UECKH IOCTOBEPHBIM. lymph nodes aneuploid cancers recurred twice as fre-

Hcnonp3oBaHue MPOTOYHOW LMTOMETPUM NPOLEMOH- quently as diploid cancers (see table 4).

CTPUPOBAJIO B3aUMOCBA3L conepxaHus JTHK u kimuHnuecko- The same tendency was observed in cases with lymph
ro TeuyeHus HeKoTopbix onyxomel [11, 15, 23]. ons aneyn- node involvement. Recurrence of aneuploid tumors with
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JOUJIHBIX OIYXOJIel Ha HallleM MaTepuale cocTaBuia 80,4%.
Hpyrue aBTopsi [10, 19, 20, 25] coobmaroT 0 3HaYEHUAX aHe-
yniaouauu, Bapbupyromux ot 45,0 no 85,0% npu Hemenko-
KJIETOYHOM pake JIerkoro. Takas aMIUIMTyda sBAsSeTcH, Be-
POSTHO, CICACTBMEM Pa3NMuMil B 00pa3uax, CBA3aHHBIX CO
cTamuell 60JIE3HU, TUCTOMATOJIOTHYECKAM THIIOM, a TaKXe
METONHYECKMMH, UHCTPYMEHTAILHBIMH U MAaTEMaTHYECKH-
MM pa3auyusiMU B o0padoTke Marepuana. I[To HawuMm gaH-
HBIM, JHOJIsi aHEYIJIOMAHbIX ONyXOlIed He HaxoAuIach B Nps-
MOU 3aBUCHMOCTH OT cTaauu 6ome3nu. Ho mpu sTom uactoTta
pEeLUANBUPOBAHHS TAKHUX ONYXOJIeH yBeIH4MBajach ¢ pa3BH-
THEM OOJIe3HHU NPH IJIOCKOKIETOUHOM pake. IIpu axeHokap-
LIUHOMAX PELUINBHPOBAHHE CPEOH AHEYIUIOMIHBIX OMYyXO-
JIell yXKe Ha HauyaJdbHbIX CTaguax 3aboneBaHus ObUTO Ha
BLICOKOM ypoBHe. [10 JaHHBIM AMOHCKUX aBTOPOB, AHEYINO-
WIHBIE ONyXOIM BHE 3aBUCUMOCTH OT CTAAMM 3a00/IeBaHUS CTa-
TUCTAYECKM 3HAYMMO KOPPETHPOBAIIH € IUIOXHM IPOrHO30M [4,
7,8,11,15,16, 18, 22, 23]. B psne pabor, rae paccMaTpUBATIUCH
TUTOCKOKJIETOYHbIA PaK M afeHOKapLHHOMBI Jerkoro [7, 18],
MOKa3aHa He3aBUCcHMas MPOTHOCTHYECKAs 3HAYMMOCT MIICHI-
HOCTH TOJIbKO IS CIIy4aeB IIOCKOKIIETOUHOro paxa (p = 0,009
1 0,01 cooTBeTcTBEHHO). TakuM 0O6pa3oM, OKa3aHo, YTO aHe-
YIIOMIHBIE ITIOCKOKIIETOUHbIE PAKOBbIE OMYXOJIU JIETKOTO fAB-
nsroTes GaKTOpOM IIOXOro MPOrHO3a TeUeHUs 3a00neBanus,

IlsTumeTHAs BLDKMBAEMOCTh OONBHBIX OBbIIA BbllLE
cpeny 6OJBHBIX ¢ TUIIIOUIHBIMH MIOCKOKIETOUYHBIMH Kap-
LUMHOMAaMH U afieHOKapiuHoMaMH nerkoro (70,3 u 71,4%) no
CPaBHEHHIO C BbDKMBAEMOCTBIO OOJILHBIX C AHEYIIIOUIHBIMU
onyxonamu (45,6 u 28,90% cooTBETCTBEHHO). DTH pe3yibTa-
ThI COTTIACYHOTCS ¢ HAHHBIMU JPYTHX ABTOPOB, MOJTYYEHHLIMH
Ha MaTepualie NePBUYHBIX [JIOCKOKIIETOUHbIX PAKOBBIX OIly-
xoqei merkoro [17, 19—21, 25]. KyMyIsaTHBHbIE KPUBbIE Bbl-
MUBAEMOCTH OOJNILHBIX C aHEYIIIOUAHbIMU OMYXOJSIMH CHU-
aJMCh K CPOKY A0 3 JeT, Mocye 4ero BhIXOAMIN HA IIIATO.
Haum pe3ynbTaThl cornacyrwores ¢ faHHbIMU [10] o ToM, uTO
OONBIINHCTBO OMEPUPOBAHHBIX OOJIbHBIX PAakoOM IETKOro
UMEIIU PeLMAUBLI B IIEpBbIe 3 roJa nocie onepaLu.

CpaBHUBAIIK B3aUMOCBA3b ITOMIHOCTH U METOOB JIeue-
Hus (onepauus) paka jerkoro. Ilo HalmMM TaHHBIM, T0O3K-
TOMHUS 1aBajia Jy4IlyIO BbKUBAEMOCTb OONMbHbBIX € JTUIUIOU -
HbIM PAaKOM JIETKOTO, 4eM NMHeBMOH3KTOMMsA. K 5-netHemy
CPOKY HaOMoaeHUs DoXKUBaIH 70% GOMbHBIX ¢ AUNIIOUIHDI-
MH ¥ epudeprYecKUMU PaKOBLIMH OMYXOJISAMH MO CPaBHe-
Huto ¢ 44,2% — ¢ aHeynonaHbIMA. BonbHbIE € AUMITOHAHBIM
Y AHEYTLTOMIOHBIM LIEHTPATbHbIM PAKOM JIETKOTO He pa3jivya-
JIMCh MO BbDKHBaeMocTH. Ilo maHHbIM JuTepatypsl [12],
GOJbHBIE C IUITTOUAHBIM U TepUbEPUUECKHM PAKOM JIETKOTO
TaKXKe KUK JoJbIue (5-JIeTHAS BbXUBAEMOCTb COCTABHIIA
60%), uem OOJIbHbIE C AHEYIIOMAHBIM MIIM LEHTPANIbHBIM
pakom (23%) (p = 0,01).

B3auMocBs3b BLDKHBaeMOCTH, 0ObEMa onepaluH U mio-
UAHOCTH TOKa3aHa B paae pabor [12, 24]. O6HapyxeHO, 4TO
repeHeciune TI00IKTOMKIO 6OJIbHbIE C AHEYTUTIOUIHBIMH OIy-
XoNAMHU Jerkoro B craguu T2N0 s ToCTOBEPHO AOTbILIE
(p = 0,05), uem aHaNOrMYHbIe OONbHbBIE MOCHE YaCTUYHOMH pe-
3ekUMH. I OONBHBIX ¢ JUITOMOHBIMM ONYXOJAMU TAKHUX
pa3nu4uil B BBKUBAEMOCTH HE BbISBIICHO.

Takum obpazom, conepxanue JTHK nomxHo paccmart-
PHBATHCA KAaK HE3aBUCUMBIH MPOTHOCTHYECKUH (aKTOP Bbl-
JKMBAEMOCTH OONbHBIX [JIOCKOKJIETOYHBIM PAKOM JIETKOTO.
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lymph node metastases was 100%, i.e. 4-fold higher as
compared to cases with aneuploid cancers and intact
lymph nodes.

In cases free from regional metastases aneuploid
adenocarcinomas progressed significantly more frequently
than diploid adenocarcinomas (78.5% vs 0%).

In cases with intrathoracic lymph node involvement
the difference in progression of diploid and aneuploid car-
cinomas was not statistically significant.

Time till recurrence in the patients with diploid squa-
mous cell lung carcinoma was 21.2+6.7 mo versus
10.4+1.27 mo in the cases with aneuploid tumors (p=0.05),
while no difference in recurrence-free survival time was ob-
served between patients with and without lymph node in-
volvement.

Fig. | shows cumulative survival of patients with squa-
mous cell lung carcinoma. The 5-years survival rate was
70.3% for diploid and 45.6% for aneuploid cancers
(p=0.001). In the group of squamous cell carcinoma with
keratinization survival of the patients with aneuploid tu-
mors was 43.2% versus 100% for diploid tumors. There was
not much difference in survival between diploid and aneu-
ploid squamous cell carcinoma free from keratinization
(50.0% vs 42.8%, respectively)

Fig. 2 shows curves of cumulative survival of the pa-
tients with lung adenocarcinoma. There was a significant
difference in survival between cases with diploid and aneu-
ploid carcinomas. The 4-year survival for diploid adeno-
carcinoma was 71.4% versus 28.9% for aneuploid tumors
(p=0.05).

We analyzed survival of the patients undergoing
surgery alone as compared to those receiving combined
treatment (gamma-irradiation at 20 Gy with surgery to fol-
low). There was a statistically significant difference in the
4-year survival between the patients having diploid and an-
euploid cancers- and undergoing surgery (75.0% and
33.0%, respectively).

Among 20 patients receiving preoperative radiother-
apy the 4-year survival was higher for diploid cancers as
compared to aneuploid ones (81.8% and 58.7%, respec-
tively).

Survival of the patients receiving combined treatment
was higher as compared with those undergoing surgery
alone (58.7% vs 33%), though the difference was not statis-
tically significant.

Discussion. Flow cytometry demonstrated correlation
of DNA content and clinical course of some cancers
[11,15,18,23]. There were 80.4% of aneuploid tumors in
our study. Other authors [10,19,20,25] report of the rate of
aneuploidy in non-small lung carcinoma as ranging from
45.0% to 85.0%. The broad scatter of the values seems to
be due to differences associated with disease stage, tumor
histopathology, as well as to different methodological, in-
strumental and mathematical approaches to the study. By
our data fraction of aneuploid tumors did not depend
upon disease stage. While the rate of recurrence of such
tumors was increasing with progression of squamous cell
carcinoma. Recurrence of aneuploid adenocarcinomas
was high even at early disease stages. Japanese investiga-
tors showed statistically significant correlation of aneu-




OTH pe3ynbTaThl NOATBEPXAaOT mnojnesHocts JJHK-umro-
METPUU B PAAY APYTHX KIMHUKO-NATONIOTMYECKHUX (PaKTOpOB
OLIEHKH NPOTHO32 OOJBHBIX. B TO %e BpeMs B3aUMOCBA3b CO-
gepxauus JHK B onmyxoneBbIX KieTKax U Mpor{osa 6oib-
HbIX C aAEHOKAPLIMHOMAMH OblIa MOrPaHNUUHO CTATHCTHYEC-

KOH 3HAYHMOIl.

Ve Ha paHHell cTaauu pa3BUTHA

a/ICHOKapUMHOM [ONS aHEYIUIOMIHBIX OMYyXOJNeH Cpeau HUX
Obu1a O4eHb BhIcOkOM (83,4%) mpu Masmoil yacToTe QUILIOUI-
HbIX omyxoiel. ITo3ToMy HeoOXoOUMBI JalbHERILINE HCCITe-
JOBAHUSA [ YTOUHEHUs 3HauMMoOCTH colepxanus JJHK B
NPOTHO3E AICHOKAPLUHOM.

ITonmyueHHBIE PE3YNBLTATHI TOBOPSAT O TOM, YTO HEMEIKO-

KIIETOYHbIE PAKOBbIE OMYXOIH HEOAHOPOIHbBI MO CBOEH KITH-
HUYECKOH KapTHHE U JOJDKHBI PAcCMaTpPUBATLCA HHIUBUAY-
aNnbHO B 3aBHCUMOCTH OT BBIABICHHOTO Ppa3JIH4Yds B
cozep)xaHny B onmyxonesbix kierkax JJHK.

Hamepenue cogepxanus JHK mone3Ho v nepcrneKTHBHO

JJIA OUCHKHA KAWHHYECKOIO TCYCHHA Oone3Hu u IIpoOruo3a
MPH HEMEITKOKJIETOYHBIX PAKOBBIX OMYXOJIAX JIETKOIO.
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ploid tumors with poor prognosis irrespective of disease
stage [4,7,8,11,15,16,18,22,23]. The authors of [7,13] stud-
ied squamous cell lung carcinomas and lung adenocarci-
nomas to demonstrate independent prognostic value of
ploidy for squamous cell carcinoma only (p=0.009 and
0.01, respectively). Thus, aneuploid squamous cell carcino-
mas were shown to be a prognostic factor of poor disease
course.

The 5-year survival was higher in patients with diploid
squamous cell lung carcinoma and lung adenocarcinoma
(70.3% and 71.4%) as compared to aneuploid cancer pa-
tients (45.6% and 28.9%, respectively). These results were
supported by findings of other authors for primary
squamous cell lung carcinoma [17, 19—21, 25]. Cumula-
tive survival curves of the patients with aneuploid tumors
showed a fall by the 3rd year with plateau to follow. Our
results correspond to data of [10] showing that most lung
cancer patients undergoing surgery relapsed within the
first 3 years following operation.

We compared relationship of ploidy with lung cancer
treatment (surgery) extent. Lobectomy was found superior
to pneumonectomy as concerns survival of the patients
with diploid lung carcinoma. The 5-year survival of the pa-
tients with diploid and peripheral cancers was 70% versus
44.2% for those with aneuploid tumors. There was no dif-
ference in survival between the patients with diploid and
aneuploid central lung carcinoma. By data from other
publications [12] patients with diploid and peripheral lung
carcinoma lived longer (60% 5-year survival) than patients
with aneuploid or central cancer (23%) (p=0.01).

Some papers [12,24] report of correlation of the sur-
vival, surgery extent and ploidy. Patients with stage T2N(
aneuploid lung carcinoma undergoing lobectomy lived sig-
nificantly longer (»p=0.05) than similar patients after par-
tial resection. There was no such difference for patients
with diploid tumors.

Thus, DNA content may be considered an inde-
pendent prognostic factor of survival of patients with
squamous cell lung carcinoma. These resuits support the
usefulness of DNA-cytometry among other clinical patho-
logical factors of disease prognosis. However, the correla-
tion of tumor cell DNA content and prognosis of disease
course in patients with adenocarcinoma showed but
boundary significance. Fraction of aneuploid adenocarci-
nomas was very high (83.4%) already at early disease stage,
the number of diploid tumors being small. Therefore fur-
ther investigations are needed to rnake more accurate as-
sessment of DNA content value in prognosis for adenocar-
cinoma.

Our findings suggest that non-small cell carcinomas
are not similar by clinical pattern and should be studied
individually depending upon difference in tumor cell DNA
content.

Measurement of the DNA content is useful for evalu-
ation of clinical course and prognosis in non-small cell lung
carcinoma.
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