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AUATHOCTHYECKASI 3SHAUMMOCTD KOMIIJIEKCHOT O
UCNOJIL3OBAHUST KOMITBIOTEPHOW TOMOIPAGUU

N OIIYXOJIEBBIX MAPKEPOB B OHEHKE CTEINEHH
MOPAYKEHUWS BHYTPUT'PYIHBIX IUM®ATHYECKHUX
Y3JIOB TPHU PAKE JIE'KOI'O

HHUH xknunuueckoii onxonozuu, kagheopa xupypauu
Tocydapcmeennozo uncmumyma ycoseputencmeosaius
gpaueti MO P®

B nocneaHue rombl pax nerkoro ctan ogHOM U3 caMbIX pacmpo-
CTPaHEeHHbIX (POPM 3ITTOKAYECTBEHHBIX oIty Xoneit. Okunaercs naib-
Heiltumii npupocr 3abonesaeMocTi pakom serkoro k 2005 r no
cpaBHeHHto ¢ 1980 r y MyxuuH B 1,4 pasa, a y xeHluH B 1,2 paza
[6]. Benenctaue 31010 yixe ceifuac B CTPYKType 3a00/1eBAEMOCTH
3/10Ka4ECTBEHHLIMY HOBOOOpa3oBaHMAMU HacelieHust Poccum pak
JIETKOro Y My>KUMH 3aHUMAaeT nepBoe Mecto. B Poccuu okono 63%
OOJTBbHBIX PakoM JIEMKOTO, HAXOMSILLIMXCS [P XKHU3HU Ha YUYeTe, yMH-
paeT, He MPOKMB M TONA TOC]E YCTAHOBIEHHS WM JMarHosa,
a S-JieTHHii pybex nepexxusator nuuis S—12% GonbHbIx {3, 4, 7].

OB LIeNpPU3HAHO, UTO OJIHHM U3 OCHOBHBIX (PAKTOPOB, BIHAIOLUMX
Ha NPOIOIDKUTENBHOCTD KH3HH OOJbHbIX, SBJISIETCS PACTIPOCTPaHEH-
HOCTb OMyx0:71eBoro npotiecca. OBOOILEHHBIH CTaTHCTHUHECKWI aHa-
T3 PE3yJILTATOB PASHKATBLHOMO XHPYPruueckoro NeUeHUs MoKasa,
UTO MMEETCA JOCTOBEPHOE PA3IMUME BbKMBAEMOCTH OONbHBIX Oe3
METACTA30B 1 C METACTA3aM1 BO BHYTPUrpyaHbIe JuMQoy3nbl [8].

Kpome Toro, onpeaeneHue COCTOAHUS BHYTPUTPYAHBIX JTHM-
hoy3/10B UMEET BAKHOE 3HAUCHHE MPH BHIGOPE METONA XUPYPri-
ueckoro JieueHus. LlenecoobpazHocts onepaiui, BbIMOIHAEMbIX
TIpY OTYXOJISIX, BBIILEALIMX 32 NPEAeNbl Oprata, ANUTeNLHOe Bpe-
M 00CYsKIIaeTCs B IUTEparype, B TO e BPeMs OHHU ABJIAIOTCA He-
OTBEMITEMOI YaCTBIO XUPYPIHHM paka JIErkoro, Tak KaK 3HaUHTel b=
Hoe uucso GonbLHBIX BhisiBsiercs B 111 craguu 3abonesanus [§].

Ha ceropusurnnii aeHs GONBLUMHCTBOM aBTOPOB MpU3HAHA
HEoCTopuMast UEHHOCTh KoMmmbioTepHoil ToMorpadpuu (KT)
B IMArHOCTMKE METACTATHUECKOTO MOPAKEHHUS BHYTPUIPYAHBIX
aumgoyznos. [pu nurepnperauun aauHsix KT Ha pervonapHoe
METacTa3HpOBAHNE YyKa3bIBAET YBENHUEHHUE MaMeTpa TuMQoy3-
noB 6onee 1,5 cM. [To naHHbIM TUTEPATYPBI, IPH TAKAX YCTAHOB-
kax tou”octs KT no onepaunn cocrasuna 78%, 4yBCTBUTEIb-
HocTb — 71%, cneundnunocts — 79%. OaHako, HECMOTPS Ha
BbICOKHE JIHArHOCTHUYECKHUE BO3MOXKHOCTH, W NIPH 3TOM METO/E
MCCNENOBAHNA CYLIECTBYIOT OMPEACACHHBIE TPYIXHOCTH HHTEP-
nperauny JaHHbIX [2]. Ynceso 1oKHOOTpHLATENBHBIX 3aKNI0ue-
Hnij konednerca ot 18 no 40%. JIoKHONONOKUTENbLHBIE 3AKITIO-
4YeHus BeTpevarotes ¢ uactoroll 4,5—38% W smnsiorcs, Kak
NpaBuio, CIEACTBUEM TOTO, YTO BOCIAINTENLHYIO THIEPIA3HIO
¥ MeTacTaTuueckoe nopaxkeHue numdoysnos nuddeperunpo-
Bath 1o AaHHsiM KT kpaithe tpynno unu HeBosmoxHo [1,7].

C uenblo noMyueHUs IONONHUTENLHON UHDOpMALMH O CO-
CTOAHWM BHYTPUIPYAHBIX JIMM(OY3JIOB MBI MOCTAPAIUCH JIATh
OLCHKY JAHATHOCTHYECKO 3HAUMMOCTH KOMIUIEKCHOTO NpHMe-
HeHust KT 1 onyXxomneBbIX MapKepos.
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Over the last years lung cancer became one of the most
common malignancies. As expected lung cancer incidence
will rise 1.4-fold in men and 1.2-fold in women in 2005 as
compared to 1980 [6]. Lung cancer is the most common
malignancy in Russian male population. In Russia about
63% of lung cancer patients die within a year from diagno-
sis, the S-year survival being 5-12% [3,4,7,9].

Disease advance is a principal factor of the patients’ life
expectancy. Statistical analysis of results of radical surgery
has demonstrated that there is a significant difference in sur-
vival of lung cancer patients with and without intrathoracic
lymph node metastases [8].

Besides, evaluation of intrathoracic lymph node status is
important for the choice of surgery. There has been much
dispute on whether surgery was reasonable for lung cancer
exceeding the lung boundaries while most cases have stage
I disease at diagnosis [8].

Computed tomography (CT) is a recognized method of
the diagnosis of intrathoracic lymph node involvement.
Lymph node enlargement beyond 1.5 ¢cm in diameter is con-
sidered CT evidence of regional metastasis of lung cancer.
According to the published data CT provides a 78% preop-
erative accuracy, a 71% sensitivity and a 79% specificity.
However, there are some difficulties in interpretation of CT
findings [2,10]. False negative conclusions are 18 to 40%.
False positive conclusions are made in 4.5 to 38% of cases
mainly due to failure to differentiate inflammatory hyper-
plasia and metastatic involvement of lymph nodes basing on
CT findings [1,7].

We attempted a complex assessment of intrathoracic
lymph node status basing on CT and measurement of tumor
markers.

Materials and Methods. Chest CT together with measurement of
serum tumor markers was performed in 79 patients with lung cancer (74
males and 5 females) aged 38 to 74 years. Involvement of bronchopul-
monary lymph nodes was detected by CT in 26 (32.9%) patients, the affec-
tion of bronchopulmonary and mediastinal lymph nodes was found in 33
(67.1%) patients.

Measurement of serum tumor markers (CEA, NSE, CA-19-9) was made
by immunoperoxidase «sandwich» assay using double-specificity mono-
clonal antibodies supplicd by DIAplus (Russia-Switzerland).

We studied serum cancer markers in lung cancer patients with different
degree of intrathoracic lymph node involvement and no evidence of distant
metastases, tumor morphology being not taken into consideration.

Diagnostic sensittvity, specificity and efficacy of the tests in question
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Marepuannt 1 MeToant. KT opranos rpyanoii nonocty ¢ ofHoBpeMennipim
OTPEAEAEHHUEM ONYXONIERBIX MAPKEPOB B CHIBOPOTKE KPOBH OblNa BeiNONHENA 79
GonpHbiM pakom nerkoro (74 MyKuMiB! B S kenui) B soapacte ot 38 1o 74
neT. M30nuposantioe nopaxcHne 1M(oy3n08 GpOHXOMYILMOHANBION CPY L
o fanisim KT Gbino mmarnocrposano y 26 (32,9%) 6onbHBIX, B COUETANNK
C MOPAKEHNEM MCAHACTHHAABLHBIX AuMpOY308 — Y 33 (67,1%) naunentos.

Hcenenosatue onyxonesnix mapkepos (PDA, HCE, CA-19-9) » cuiBopoTke
KPOBH  BBIMONHEHO TBEPAODAZIBIM HMMYHOMEPOKCUAAZHBLIM METONOM THIA
CCOHABHU» HA OCHOBE MOHOKNOHAILHBIX AHTHTEN ABONHOH CHEUM(UUHOCTH
kommepaeckux Habopor CIT « IMAnmoc» (Pocens — Lseituapns).

Mul Heenenopany ypoBHi OHKONOTHUECKHX MAPKEPOB B CLIBOPOTKE KPOBLL
GOJILLBIX PAKOM NIEFKOTO MPH PAINUMHON CTCNENY NOPAKEHUS BHYTPHIPYAHBIX
numoy3nos Ges yueTa MOpPGONOrnieckoii CTPYKTYPbl OMYXONH W IPH OTCYTCT-
BHI [IPH3HAKOB OTAANEHHOTO METACTASUPOBAH IS,

JHartocTHIECKYIO YYBCTBUTENBHOCTS, CRELMGUIHOCTL W HPEKTHBHOCTE
NPUMEHAEMbIX METOANK 00CIIEN0BAHNS DONLHBLIX PACCUHTLIBAK MO OOWENPH-
HATOM MeTouuke [S]. TTpu pacueTax AHMArIOCTHYECKUX KPHTEPHEB B KAUECTBE
peepenTHOL IPYNNLL Obifik B3sTH NAUMENITH, Y KOTOPBIX OTCYTCTBHE METACTd-
THYECKOTO MOPAKEHUA BHYTPUTPYRILIX NHMpoysnos (NO) 6b10 noaTeepskae-
110 THCTOIOMHMMECKHM HCCHICOBAHHEM OMEPALMOIHONO npenapara. JJocTtosepHo
YKa3BIBAUOUWMM HA HANHUHE METACTA30B B JIMM(OY3NaX MBI CUHTANN MPEBDILIC-
HUC YPOBHEH HOPMANLIBIX BEJIMUUH 2 MApKepoB 1 0JIEC NPH HEPACTO3NAHHBIX
meractasax nocne KT-neenenosannia u HOPMANLHOE CopepiKalme BCeX MapKe-
pos 1o peckpuntopy NO npu noxnononokutensnom sakiouennn KT o nanu-
HHH MOPAKEHHBIX IUM(OY3IOR.

PesyabTaTel n oGeyxaenne. B tabn. | npusenenst paziu-
UHs YPOBHEH OHKOJIOTHUECKUX MAapKepoB 1o jeckpunropy N.

Ilpu oTcyTcTBuM MeTacTaTHuECKOTO NOpaskeHUs peruoHap-
HBIX numdoysnos yposuu PDA, HCE u CA-19-9 uu B oaHom
Cllyuae He MPEeBbICHIN NoKazaTesied HOPMbI 1 OLUTM JOCTOBEp-
1o (p <0,05) Hu3Ke MO CPABHEHMIO C MX YPOBHAMU MPH HATMUHH
METACTa308 B MUMPOy3nax, orMedaemblx Aeckpuntopamu N1,
N2 u N3. VYposens CA-19-9 npu nopakeHuu nepubpoHXUaib-
HBIX ¥ (UNK) AUM{OY3NOB KOPHS JIETKOrO TAKKE HE NPEBBICHI
HOpMallbHble BenuuuHbl. JIng PDA cpennve yposHu Mmapkepa
16 peckpunropam N1, N2, N3 nocroepro (p > 0,05) He ornu-
JaJHCh MeXAY COOOH, HO MPEBbILLAN NOKA3ATENN HOPMDI.

Onnako koruentpaunn HCE n CA-19-9 nocrosepho (p < 0,05)
BO3pacTai flo Mepe PacrnpoCcTPAHEHHOCTH METACTATHUECKOTO 110~
PaKEHHst BHYTPUTPYIHBIX JTUM(OY3IOB, MAKCHMANILHO BbICOKOE
COAEPXKAHUE MAPKEPOB B KPOBK OTMEUEHO MPH AeckpunTope N3.

B tabn. 2 npencrasneHsl laHHbIe AMATHOCTHYECKUX KPHTE-
PHEB KOMIUIEKCHOrO MCN0b30BaHua KT 1 onyXxonesbix Mapke-
POB B OLCHKE METACTATHYECKOIO NOPAKCHUS BHYTPUTOPAKAb-
HBIX NUM(OY3NOB.

Hecmotps na ABHYIO 3aBHCHMOCTH MOBBILIEHUS YPOBHEH OH-
KOIOTHYECKNX MApPKEPOB OT CTCMECHH MOPAXEHHS PETHOHAPHbIX
AMM(ATHYECKHX KOJUIEKTOPOB IPYAHOI NOSOCTH, CPaBHUTENIbHAS
OLEHKA MX JIMATHOCTHYECKO! 3HAUUMOCTH ABHO YCTYMaNa Tako-
Boit npw ucrnons3oBanun KT. JnarHocruueckast uyBCTBUTEND-
HOCTB ONYXOJIEBbIX MAPKEPOB 110 AeckpuntopaM NI u N2+N3
OKaszanach J0CTaTOYHO HU3KOH 1t 52%, B TO BpeMs kak NpH npo-
senennu KT ona cocraBuna 71,4 u 76,2% cootserctBenHo. O
HaKO JHArHOCTHYECKAsT CMEUM(HUHOCTb OMYXOJEBbIX MApPKEPOB
OKaszajlach Bbliue U goctura 85,6%, B TO BpeMst Kak NpH HCroib-
sosatin KT ona paBusnach 75%. [pn kOMIIEKCHOM HCMIONB30-
BAHMM STUX JBYX METOAOB BO3POCIH BCE NMApamMeTPhl JUArHOCTH-
UECKOH 3HAYMMOCTH 34 CHET YMCHBIIEHMS KOJIMUECTBA
JIOKHOOTPULIATENLHBIX 1 JIOKHOTIONOKUTENBHBIX 3aKTIOUEHUIA.
JuarnocTuueckue napamMeTpbl KOMINEKCHONO [IPUMEHEHHS N0
Aeckpuntopam N1 1 N2+N3 cOCTaBUIIH: 1YBCTBUTENLHOCTh
84.2 1 91,7%, apdextusHocTh — 85.7 1 92 5% COOTBETCTBEHHO,
AMArHOCTHYECKAA cEUMPHIHOCTE — 93,8%.

Tab6nuua 1 Table 1

CpepHnii yposeHb MapKepoB Yy GONbHLIX PaKOM NIErKOro B
3aBUCUMOCTHU OT HAJTMYUS MeTacTa30B BO BHYTPUIPYAHbIX
numooyanax

Mean tumor marker contents in lung cancer patients with
respect to intrathoracic lymph node metastatic involvement

Mapkep MeTacTta3bl BO BHYTpUrpyAHble numdoyanbi
NO N1 N2 N3
POA, Hr/mn 4,3+1,6* 9,4+2 8 9,8+2,8 | 11,352
CEA, ng/ml (n=50) (n=20) (n=42) (n=14)
HCE, Hr/mn 3,9£1,2* | 27,0+3,2** | 49,3+8,6 [102,3t42,8
NSE, ng/ml (n=14) (n=6) (n=22) (n=12)
CA-19-9, en/mn |5,944,9** | 23,9+7,2** | 72,4+20,6| 96,9+25,2
CA-19-9, units/ml | (n=14) (n=6) (n=22) (n=12)
NO N1 N2 N3
Markers intrathoracic lymph node metastases

Mpumedannsa. * — N0CTOBEPHOCTL paaaunuuii (p <0,05) B
cpaBHeHun ¢ N1, N2, N3 gnst POA u HCE, ** — NOCTOBEPHOCTL
pasnnyni (p <0,05) B cpaBHeHun ¢ N2, N3 gns HCE u CA-19-9.
Note. *, significance of differences (p<0.05) in comparison with
N1, N2, N3 for CEA and NSE, **, significance of differences
(p<0.05) in comparison with N1, N2, N3 for NSE and CA-19-9.

were caleulated by standard methods [S]. Lung cancer patients without
intrathoracic lymph node metastases (NO) as verilied histologically made
up a reference group in calculations of diagnostic criteria. Abnormal
increase in 2 or more markers in cases with negative CT findings and nor-
mal content of all markers in cases with falsc positive CT findings were
considered significant evidence of lymph node involvement.

Results and Discussion. Table | summarizes cancer mark-
er contents with respect to N status of the patients. In all node-
negative cases CEA, NSE and CA-19-9 were within the nor-
mal range and significantly (p<0.05) lower as compared to N1,
N2, and N3 cases. CA-19-9 was within the normal range in
cases with the affection of peribroncheal lymph nodes and/or
nodes of the root of the lung. Mean CEA concentrations
demonstrated no significant (p>0.035) difference between the
NI, N2, N3 cases though were higher than the normal level.

NSE and CA-19-9 concentrations were significantly
{p<0.05) increasing with advance of metastatic involvement
of intrathoracic lymph nodes to reach peak level in N3 cases.

Table 2 presents diagnostic significance of cancer marker
tests and CT in assessment of metastatic affection of
intrathoracic lymph nodes.

Although the cancer markers demonstrated apparent
dependence upon degree of regional tymph node involve-
ment their diagnostic significance was much lower than that
of CT. Diagnostic sensitivity of the tumor markers in N1 and
N2+N3 cases was rather low and reached 41.3% and 52%,
respectively, against the respective CT rates 71.4% and
76.2%. However, the tumor markers demonstrated a higher
diagnostic specificity 85.6% against 75% provided by CT.
Complex evaluation of the two methods increased the sig-
nificance of all diagnostic parameters due to reduction in
false negative and false positive results. The following diag-
nostic parameters were achieved by the complex methodol-
ogy in NI and N2+N3 groups: sensitivity 82.2% and 91.7%,
efficacy 85.7% and 92.5%, respectively, specificity 93.8%.
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Tabnuuya 2

Table 2

AunarHocTuyeckan sHa4ymMmocTb (B %) KT n onpeneneHns onyxoneebiXx MapKepos 8 KOMMNJIEKCHOW OLEeHKe CTENEeHWU NopaXeHus

BHYTPUIrpyaHbIX TMMGOY3INOE NPU pake Nerkoro

Diagnostic significance (%) of CT plus tumor marker measurement in assessment of intrathoracic lymph node metastatic involve-

ment in patients with lung cancer

MeTog nccnepgoBanus HYyBCTBUTENBHOCTL CneuunduyHocTb 3¢ PeKTUBHOCTL

N1 N2-—-N3 N1 N2-N3
KT/CT 71,4 76,2 75 75,6 76,5
OnpegeneHve onyxoneBbIX MapKepos 41,3 52 85,6 67,4 69,6
Tumor marker measurement
KT+onpeaeneHue onyxonesbix Mapkepos 84,2 91,7 93,8 85,7 92,5
CT+tumor marker measurement

N1 N2—-N3 N1 N2—N3
Investigation method Sensitivity Specificity Efficacy

Kak BunHo, cpeanue yposHu POA, HCE u CA-19-9 nocrtosep-
HO TOBBILIANKCH NIPH BO3PACTAHUM CTEMNEHHU MOPKEHUSA MeTacTa-
3aMH perMoHapHoro numdarnueckoro koyuektopa. OnHako npu
5TOM JIIsl BCEX OHKOJIOTHUECKHUX MapKEepPOB OTMEYeHa AOCTATOUHO
HHU3Kas JHArHOCTHYECKAs UyBCTBHUTENLHOCTh. YUHWTHIBAs TOT
(axr, uto meton KT He Bcerna no3sonser onpenenuTs UCTHHHYIO
CTEMEHb BOBJICUEHUS B OMYXONEBLIH MPOLECC BHYTPHIPYAHBIX
AUMQOY3IIOB, YTO HepeaKo MPUBOOMT K JIONKHOOTPHLATENLHLIM
3aKMIOYEHHUAM, Mbl UCMONL30BATIM COBMECTHOE npuMeneHne KT
U OIyXOJIEBLIX MApKepOB, 4TO MO3BOJIMIO YIYYLIMTh KaueCTBO
NpeaonepauuoHHON YyTOUHSIOLIER AMarHOCTHKR W BBIOpaTh ONTH-
MaJIbHBIH 00bEM XHpPYpPrUueckoro BMeIaTenbeTaa.

BbiBoabl. |. YpoBeHb OMyXOJIEBbIX MapKkepoB JOCTOBEPHO
BO3pPACTaeT B 3aBUCUMOCTH OT CTEIEHHU BORJIEUEHHS B Oy Xosie-
BbIH IIPOUECC MEANACTHHANBHBIX JINM(OY3IIOB.

2. KomnnekcHoe vcnonb3oBanue KT opraHos rpyaHo# Kier-
KW U OMyXOJNIEBhIX MapKepoB MO3BOMISET NMONYUUTH OMOHH-
TeJIbHYI0 MH(POPMALIMIO O COCTOSHUW BHY TPUTPYAHBIX M poy3-
JIOB, YTO BAXXHO TIPW BBEIOOPE ONITUMANBHOIO 00beMa Orepaluu.

JIUMTEPATYPA / REFERENCES

l. Jaswtooe M. H., Honoyxui b. I£. Pax nerxoro. — M., 1994,

2. Jlenuxun H. M., Tepnogoii C. K. // Bectu. penrrenon. — 1987, —
No 2. — C.27—35.

3. Hasnoe A. C., Hupozoe A. X., Tpaxmenbepz A. X. Nleuenne paka
aerkoro. — M., 1979.

4. Homcapucexuu K. M., llyuxos 10. I, Knumaweecrkuii B. &. O6-
was ouxkonorus: Pyxososcrso juist Bpadei / IToa pea. H. I1. Ha-
nankosa. — JI., 1989. — C. 168—193.

36

In summary, mean CEA, NSE and CA-19-9 levels
were significantly increasing with degree of regional
lymph node metastatic involvement. However, all the
markers demonstrated rather low diagnostic sensitivi-
ty. Since CT sometimes fails to evaluate accurately
degree of metastatic involvement of intrathoracic
lymph nodes which leads to false negative conclusions
we used both CT and tumor marker measurements to
improve preoperative diagnosis and choice of optimal
surgery.

Conclusions. 1. Tumor marker content is increasing
in a statistically significant manner with degree of medi-
astinal lymph node involvement.

2. Chest CT in complex with tumor marker measure-
ment provide more exact information about intrathoracic
lymph node status which is important for the choice of
optimal surgery.
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