Clinical Investigations

Pa3MMIHOTO pa3Mepa, (HOPMBL, TNIOTHOCTH (KJIETKH C HeOOomb-
UM KOTMYECTBOM SHIOKPHHHBIX FPAHY/I HPe0obIafaloT TakKe
B ONYXONSIX ¢ INIOXMIM IPOTHO30M); 5) CIelUaNU3NPOBaHHEIE
KOHTAKTBI, B TOM YHCJIE IECMOCOMEI (X 3HAYUTENLHO MEHBIIIE
B MeHee nuddhepeHIIPOBAHHBIX OIYXONAX C INIOXUM TIPOTHO-
st). TlepeyricieHHbIE IPU3HAKY B OTAEHBHOCTH, HO OCOOEHHO
TIPY YacTHMYHOW WUIH TIONHO¥M COBOKYHHOCTH W ONPENENSIoT
CTENEHE aHAIUIA3WH ONYXONU M NporHo3 3abonepanus. [Ipu
3TOM JOCTOBEPHOCTb HEGIATOIPUSITHOTO NPOTHO3a ITOBHIIIAET-
cs1 ¢ 87% npu omHoM Haubosnee MHGOOPMATHBHOM [IPH3HAKE 0
93% 1pu Bcex YeThIpex MPHU3HaKax.

PaboTa BeimonxeHa npu GUHAHCOBOM MommepxKke Poccuit-
ckoro (oHma QyHIaMEHTaNbHBIX MccnemoBaHuit (kom 99-04-
50026).
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DHAOKPUHHO-KNETOYHLBIE OIIVXOIN JEIKOIO:
VIIBTPACTPYKTYPHBIE OCOBEHHOCTH
Y KIIMHUYECKOE TEYEHUE

HUH raunuuecroii onxonoeu

B cootBercTBMM ¢ MeXnyHapOOHOW FUCTONOTHYECKOM
knaccudukanmeil onyxoneit aerkoro BO3 [3], aHIOKpHHHO-
KIIETOYHBIE OMYXOJIM AllyIOMBI, HA3BIBAEMBIE KapLIMHOWIAMM,
JENST Ha THITHYHEIE ¥ aTUTTHYHBIe. Psa asTopos [5, 13] He 6e3
OCHOBAHMS TMpEeNNaralor BuIIENATh TPH THIIA KapHHHOHUOOB
Jerkoro — BricokoanddepeHIUPOBAHHBIN (TUITHYHEI),

Patients from group 1 presented with nuclear invagination
in 75%, nucleolonemata in 63%, endocrine granules in 25%,
organelle-rich cells in 13%, desmosomes in 25% and prepon-
derance of differentiated cells in 12%. Patients from group 2
had nuclear invagination in 289%, nucleolonemata in 36%,
endocrine granules in 64%, organelle-rich cells in 78%,
desmosomes in 72% and preponderance of differentiated
cells in 57% (fig.4).

We attempted assessment of correlation of most important
prognostic factors. Nuclear invagination was seen in 100% of
organelle-poor cells. Small endocrine granular count corre-
lated with nucleolonemata (41%), preponderance of undif-
ferentiated cells (41%) and low desmosome count (88%).
While preponderance of differentiated cells correlated with
high endocrine granular count (96%), no nucleolonemata
(91%) and compact location of tumor cells (76%).

The electron microscopy and multifactor analysis deter-
mined clear-cut ultrastructural signs reflecting MTC cell
maturity and predictive of disease course. The most informa-
tive signs are (1) differentiated/undifferentiated cell ratio
(preponderance of undifferentiated cells correlated with poor
prognosis), (2) tumor cell cytoplasm organoid count (low
organoid count correlated with poor prognosis), (3) nuclear
polymorphism, nuclear invagination, clear-cut nucleoli
including nucleolonemata (preponderance of these signs cor-
responded to poor prognosis), (4) endocrine granules of dif-
ferent size, shape, density (cells with small endocrine granule
count preponderated in poor prognosis cases), (5) specialized
contacts including desmosomes (much lower prevalence in
poorly differentiated tumors with poor prognosis). These
signs especially if present together reflect tumor anaplasia
and are predictive of disease course. Significance of poor
prognosis increases from 87% in the presence of a single
informative sign to 93% in the presence of all four signs.

This study was supported by the Russian Fundamental
Study Foundation (grant 99-04-50026).

N.T.Reihiin, E.A.Smirnova, B.H.Bebezov, M.I. Davydov,
B.E.Polotsky, T.G. Glazkova

ENDOCRINE-CELL TUMORS OF LUNG:
ULTRASTRUCTURAL PECULIARITIES AND
CLINICAL COURSE

Institute of Clinical Oncology

The WHO International Histological Classification of
Lung Tumors [3] classifies endocrine-cell tumors (apudomas
or carcinoids) as typical and atypical. Some authors [5,13]
suggest that three types of lung carcinoids should be specified,
i.e. well differentiated (typical), moderately differentiated
(atypical) and poorly differentiated (anaplastic) tumors.
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Puc. 1. M'cronornyeckoe cTpoeHne TUNUYHBLIX 1 aTUMUAYHbIX KAPLUUHOUA OB NIerkoro. OkpacKa reMmaToKCUJIMH-203VHOM.

a — CONMAHOE CTPOEHME TUMUYHOrO KapLuvHouaa. Knetkn MoHoMopdHbIe ¢ OKPYMIbIMY ApaMi 1 CBETION rOMOreHHON LmMTonnasmoit. x 250;
b — anbBeonapHo-TpabekynsapHoe CTPOeHWE TUNWMHOrO KapuuHoupa. KneTky npuamatnyieckoil GOpMbl C rMNEepXpoMHeIMY sapamMu. X 160;

€ — COMUAHO-XENeancTonofoGHOe CTPOSHUE TURIMYHOMO KapLMHOUAA. B xeneaucTonofobHbIX CTRYKTYPaX KAETKM LIMIMHAPUYECKON hopMbl GO

CBETNON LMTOrasmoit. x 250;

d — AMCKOMMNEKcauus CTPYKTYP B aTUMUYHOM KapLvHonae. BeipaxkeHrHbii aaepHbti U KNeTouHbI nonuMmopduam. x 250.

Fig.1. Typical and atypical carcinoids of the lung. Histological structure.

a, solid structure of typical carcinoid. The cells are monomorphous with round nuclei and light homogenous cytoplasm. x 250;

b, alveolotrabecular structure of typical carcinoid. The cells of prismatic shape with hyperchromous nuclei. x 160;

¢, solid or glandular-like structure of typical carcinoid. The glandular elements contain cylindrical cells with light cytoplasm x 250;
d, structural discomplexation in atypical carcinoid. Marked nuclear and cellular polymorphism. x 250.

YMEpEeHHO In(p(pepeHUNPOBAHHEIN (ATUNINYHEIA) ¥ HHU3KO-
TG GepeHINPOBAHHEIN (AHAIIIA3HPOBAHHEII).

TouHAas OLUCHKA CTENCHM KapIMHOWIA ETKOTO MIMEET BAK-
HOE NPaKTHYECKOoe 3HAYEHNE, ONHAKO ITPU IUCTONOTHYECKOM
HUCCIEHOBAHMI YACTO BO3HUKAIOT GONBUINE TUATHOCTHICCKHE
TPYIHOCTH, CBA3AHHEIC C PELICHHEM BOTIPOCA O IPUHAIICKHO-
CTH JAHHOM OIYXOJIH JIETKKX K HOBOOOPA30BAHMSIM SHIOKPHH -
HOTO THIIA, OTIpEAcICHHEM CTETICHU aTHUIIMM HOBOOOpa3oBa-
HMSI, YCTAHOBIGHWEM TIPOTHO32 W B WTOre ¢ BHIpaGOTKOM
JanbHEMNIero onTUMAaNbHOro BeaeHusl 6oabpHOoro. ITonpoGHo
METOAUUECKIE ACTIEKTH UIEHTH(HUKALIUN SHIOKPHHHEEIX KIie-
Tox ATV -cucTeMEl o6cy:kmaloTes B psue pabor [14, 19, 21].
W3 cymecTByommux METOOOB B 9TOM ITaHe Hauboyee uHboOp-
MATHBHEI 1Ba — BJICKTPOHHAS MEKPOCKOIINST ¥ UMMYHOTIHCTO-
KUMUSE (XPOMOTPAHWH A, CHHATITODUBNH).

YYuThIBag CKa3aHHOE BEILUE M [IPAHUMAST BO BHUMAHUE BO3-
MOXHOCTH 3JeKTPOHHOH MHUKPOCKOITUH, MBI CTABMHM LICIBIO
JAHHOW paGoTh! ITOUCK YIBTPACTPYKTYPHBIX IMArHOCTHICCKIX
KPHTEPUEB, OTIPENENTIOIMX CTelleHb TUhdOEePEHIIIPOBKH OITy-
XOJIEBBIX KJIETOK KAPLIMHOMIORB JIETKHX, YPOBCHB HIX 3JI0KAYECT-

BEHHOCTH, TIPOTHO3.

MaTepuasn! ¥ MeToabl. THCTONOIHUECKH UCCNEN0BAMK 123 KapuuHOUHa Jier-
KHX, [TOJIySEHHEIE ¥ GONIBHBIX ITPY OTIepauuy wau opouxockornuu B HAHW xnvam-
vyeckoit ouxonorny POHII um. H. H. Bnoxurna PAMH ¢ 1965110 1997 1. ¥V 32 u3
HUX (¥ 2] — TUITHMYHEIR KAPUHHOMA M Y [ | — aTHITHYHBIN) ONYXONH GBUTH H3yde-
HBl 2JIEKTPOHHO-MHUKPOCKOIHUECKY € HCIIOAB30BAHHEM CTAHAAPTHEIX CIIOCOBOB
06paBOTKU. YABTPACTPYKTYPHYIO OLIEHKY KAPLHHOHAOB MPOBOIAMIN HA OCHOBA-
HMHH paree paspaGoTaHHO! KNacCH(PHUKALIMH OTIYXOJIEBBIX KJIETOK [9].

Jnst 06BeKTHBH3ALUH TIONYYEHHBIX Pe3yILETATOB ObUL HCIIONbL30BAH MaTeMa-
THYECKHI MHOTO(DAKTOPHBII ananus [2, 4].

Pesyavrarel. 1. Tucmonozuneckoe uccnedosanue. TU T U I HEL €
KapuUuHOUIHB (puc. 1, a—c). Onyxonesrsle KINETKA OKPYT-
JIble, TTOJIMTOHAIBHEIE HIIA NpH3MaTHYecKue. Anpa nHorma pac-
T10JIATAIOTCSI AMTUKANBHO, Yallle NEeHTPATIBHO, OBABHO-OKPYIION

14

It is important from the practical standpoint to assess
degree of lung carcinoid atypia, however the histological
diagnosis has to solve a number of serious problems, i.e. to
decide whether the tumor in question belongs to endocrine
neoplasms, to measure degree of tumor atypia, to make prog-
nosis of disease clinical course and to give recommendations
on the optimal treatment. Methodological aspects of identi-
fication of endocrine cells as belonging to the APUD system
are discussed in detail in [14,19,21]. Electron microscopy
and immunohistochemical assay (chromogranin A, synapto-
physin) are thought to be most informative cell identification
techniques.

The purpose of this study was to find ultrastructural diagnos-
tic tests to measure differentiation degree and malignancy grade
of lung carcinoid cells as well as to make disease prognosis.

Materials and Methods. The histological study was performed in 123 surgi-
cal or bronchoscopic specimens of lung carcinoids from patients managed at
the Institute of Clinical Oncology, N.N.Blokhin Memorial Cancer Research
Center during 1965 to 1997. Of this number 32 tumors (21 typical and 11 atyp-
ical carcinoids) were studied by standard electron microscopy. The tumors’
ultrastructural features were assessed according to a tumor cell classification
described elsewhere [9].

Mathematical multifactor analysis [2,4] was used to make
more objective evaluation.

Results. 1. Histological Study. Typical Carcinoids
(figs.1,a-c). The tumor cells were round, polygonal or pris-
matic. The nuclei were sometimes located apically or (more
frequently) centrally, had oval or round shape, contained 1 to
2 nucleoli, small heterochromatin areas. The nuclear mem-
brane was usually smooth, less frequently had small invagina-
tions. The cytoplasm was well marked, eosinophilic, light,
might be small-granular, vacuolated or contained lipids. The
cells united into alveolar, trabecular, glandular and/or solid




Puc. 2. YNbTpacTPYKTYpHOE CTPOEHNE TUMNYHOTO KapLMHOMAa 1erkKoro.

a — anddepeHLMpoBaHHas onyxoneeas KieTka ¢ 60MbLMM COAepPXaHWeM B LMTOMNIa3Me TEMHLIX MEJIKUX, OKPYTAblX, FOMOreHHOro Buaa
SHOOKPUHHBIX rpaHyn. X 6000;

b — auddepeHMpoBaHHaa Onyxonesas KeTka C YyMEpPEHHbIM COAEPKaHNeM B UMTONa3Me SHAOKPUHHBIX FPaHYST, MUTOXOHAPUA 1 €ANHUYHLIX
NMANOHBLIX BKTIOYEHWT. Aapo okpyrnoit popmbl Co cnerka GecToHYaThiM KOHTYPOM. XpoMaThH YaCcTUYHO KOHAEHCUMpOoBaH B suae rmuibok. x 4000;
¢ — anddepeHLVpPOBarHag ONyXoseBas KNeTka ¢ G0MbIWMM KONMMYECTBOM BE3UKYASPHBIX CTPYKTYP U € AUHUYHKEIMU SHLOKPYHHBIMU TPaHyNaMy ¢
TEMHOM CepaLEBMHON U co CBETNBIM opeonoMm. X 6000;

d — ¢parMeHTbl TEMHbIX 1 GBETMLIX ONYXONEeBLIX KNeTOK, PachofioXeHHble BOKPYr cocyAa ¢ sputpoumTamu. B uutonnasme supHbl

MHOXECTBEHHbIE SHAOKPUKHLIE FpaHynbl. x 4000,
Fig.2. Typical carcinoid of the lung. Ultrastructure.

a, differentiated tumor cell with cytoplasm containing a large amount of dark, small, round, homogenous endocrine granules. x 6,000;

b, differentiated tumor cell with cytoplasm containing a moderate amount of endocrine granules, mitochondria and solitary lipid elements. Round
nucleus with a slightly scalloped outline. Partly condensed chromatin. x 4,000;

¢, differentiated tumor cell with a large amount of vesicular structures and solitary endocrine granules with a dark core and a light halo. x 6,000;
d, fragments of dark and light tumor cells around a vessel with erythrocytes. There are lots of endocrine granules in the cytoplasm. x 4,000,

popmsl, conepXaT 1—2 anpeiika, HeOONbIINe YIACTKY reTe-
poxpoMaTtrHa. SnepHas meMmOpaHa oOBIMHO rnamkasl, pexe ¢
HebonpuInMu MHBarnHauusaMu. [{yuronnazma BeipaXeHa, 50-
3UHODWILHAS, CBETIAs, MOXKET OBITh MENKO3EPHUCTOH, BaKy-
OJIM3HPOBAHHON WIW COmepXaTh Junuasl. KieTkn obpasyioT
ANbBEONSPHBIE, TPAGSKYISIPHBIC, XKEIe3UCTONOXOOHbIE W/ MITH
CONMIHBIE CTPYKTYPBI, KOTOPBIE MOTYT NPEOOIANATE B OMTYXO0NU
WA BCTPEUATHCST B PAsTUYHOM COUYETAHHH, 06pa3ys CMelIaH-
HbIE THCTOJOIMYUECKWE TUITBl KADLIMHOMAA. YacTo B THITHYHBIX
KapLIHOMIAX BCTPEYAIOTCSI PO3ETKY M3 BBICOKHX NIPU3MATHYE-
CKHX KJETOK, MCEeBIOXKEIE3UCThIE CTPYKTYPHI U NEPULIMTOINO-
JIOOHEBIE KOMIUIEKCHl B BUIE MY(DT BOKPYr KPOBEHOCHBIX COCY-
HOB. YYacTKM HEKPO30B M MUTO30B BCTPEYAIOTCH PEIKO,
WHOUILTPATHBHEIA POCT OTCYTCTBYET. CTpoMa OMyXONH, KaK
MpaBWIO, GOrara COeMMHUTENBHOTKAHHBIMU 3JIEMEHTAMU U
COCYIAMH.

ATHNHMUYHBE KapIUHOWUIK (puc. 1, d). OnyxoneBrsie
KIETKH XapaKTEePU3YIOTCS BBIPAXEHHBIM MOJUMOPOUIMOM,
IMCKOMITIEKCAIFEH aIbBeOSIPHBIX, TPAOEKYISIPHBIX, JKEeJE3H~
CTOTIONOOHEIX CTPYKTYP, 0OpazoBaHWEM COJMIOHBIX CKOIUIE-
Huit. Slapa npenMyecTBeHHO HelpaBmibHOM (hopMEl C HEPOB-
HOH IMOBEPXHOCTEIO, SAPBIUKAMHY, INIBIOKAMM XpOMaTHHA., DTH
M3MEHEHUsT B Pa3HBIX KAPLUVWHOWAAX U B PAasNTUYHBIX YIacTKax
OJHOM U TOI K€ OTIYXOJIM BHIPaXEHB! HEOMMHAKOBO. PO3eTKY,
TICEBOOXEIE3NCThIC O0PA30BAHUS, MEPULUTONONOOHBIE KOM-
IEKCHl BeTpevaroTes penko. HaOimiomalores: BRIPAXKSHHEBIE B
pa3HOIt CTETIeHH OT OIYXOJH K OITYXOJIH YYacTKH HEKpOo3a, MU-
To3bl. B psime omyxoneit oTMmedeH WHOHIBTPATHMBHBIA POCT.
Ornyxonv 6oraThl COCYIaMU U COOEPXKAT PA3BUTYIO CTPOMY.

structures that were found in various combinations thus
forming mixed histological types. In many cases the typical
carcinoids contained rosettes of high prismatic cells, pseu-
doglandular structures and pericyte-like clusters surrounding
blood vessels like muffs. Necrosis and mitosis areas were rare,
there was no infiltrative growth. The tumor stroma was as a
rule rich of connective tissue elements and vessels.

Atypical Carcinoids(fig.1,d). The tumor cells
demonstrated marked polymorphism, discomplexation of
alveolar, trabecular, glandular-like structures, formation of
solid structures. The nuclei mainly had irregular shape and
uneven surface, nucleoli, chromatin blocks. These changes
were differently marked in different carcinoids and in differ-
ent segments of the same tumors. Rosettes, pseudoglandular
or pericyte-like structures were rarely encountered. There
were areas of necrosis and mitosis that were differently
marked in different specimens. Some tumors presented with
infiltrative growth. The tumors were heavily vascularized and
had well developed stroma.

2. Electron Microscopy. Typical Carcinoids
(figs.2,a-d). Electron microscopy of the tumors discovered
two types of cells, i.e. differentiated (group 1) cells with
cytospecific ultrastructural characteristics of endocrine-cell
differentiation and undifferentiated (group 2) cells free
from ultrastructural cytospecific features. Tumor cells from
group 1 had round-oval, cylindrical or polygonal shape. The
cytoplasm was as rule well developed and contained
endocrine granules of various shapes, sizes and numbers.
Some cells had many mitochondria that filled the cytoplasm
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2. Dnexmponno-murpocionuteckoe uccredoganue. T M1 U 9 -
HBle Kap I uHOo WAk (puc. 2, a—d). TIpu 571eKTpOHHO—MU-
KPOCKOIIHYECKOM HCCIIEMOBAHUY B OIIYXOISIX OOHAPYKHIBACTCST
IBe TPYIIbl Kierok: nuddepenuuporannse (1-1 rpymma) c
ouTocHeMMUIECKUME  VIIBTPACTPYKTYPHBIMY TIPHU3HAKAMHU
SHIOKPHUHHO-KIETOUHOM pruddepeHunporxy 1 Henudohepen-
IMPOBAHHEIE (2-51 rpyra) 6€3 YIsTPacTPYKTYPHEIX LIUTOCIIE~
nudmdeckux npuzHaxon. OMyXoNeBHe KIeTKu 1-1 TPYIILL OK-
PYII0-0BANBHOM, NWIMHIPHYECKOW WM TOJUTOHaIbHOM
topmel. ITurommasma OGRIYHO Pa3sBUTA XOPOIIO M COTEPXKHUT
SHIOKPUHHEIE IPAHYIIBI Pa3IHIHOM (DOPMBI, pa3zmepa U KOJIH-
YecTBa. B HEKOTOPBIX KIETKAX MHOTO MATOXOHIPUIL, THOLIA OHU
TMOJTHOCTBIO 3aIIOJIESTIOT LpTomnasMy. LcTepHE! epOXoBATOrO
SHIOMNA3MATAIECKOTO PETHKYYMa PA3BUTHl YMEPEHHO, B OT-
JEeIhHBIX KIIETKAX PACIIONAraloTcsl NapajuiebHo. BeTpedarorcst
pPHGOCOMEL, BE3UKYIISIPHBIE CTPYKTYPHL. SlIpa OnyXomeBhIX KIETOK
OKPYTJIBIC WIIH OBAIBHBIC, C POBHOM WAM CIETKa BOITHUCTOMH I10-
BEPXHOCTBIO. XPOMATHH pachpeneneH anddysHo U B BHIE He-
GONBIIMX INBIO0K. BCTpeuatoTest oToebHEe Saphlky. KireTku
JIEKAT HPEUMYILESCTBEHHO KOMITAKTHO, MEXY HAMM YacTo BUI-
HBI CIIEIMATH3MPOBAHHEIE KOHTAKTEI, B TOM YHCIE ZECMOCOMBIL.
Onyxoneprle KiIeTKH 2-#1 rpynnbr (HeauddhepeHIIMPOBAHHEIE)
VIMEIOT TIPHIMEPHO TAaKoe K& 00iliee YIBTPACTPYKTYPHOE CIpoe-
HMe, Kak Knerkn 1-it rpyrmsl (pasMep, dopma xieTku u Aapa,
Pa3BHUTHE OPraHOMIOR), HO B X IIMTOIIA3Me He OOHAPYKUBAIOT-
Cs1 SHAOKPUHHLIE rpaHyasl. CooTHoweHne xieTok 1-it u 2-it
TPYIIT OT ONYXONH K OIMYyXOAU BapbupyeT, HO, KaK NIpaBuIio, 1pe-
068 MaIoT KAETKH 1-if TPYMIIhI, PACIIOIOXKEHHEIe KOMITAKTHO, C
YMEPEHHBIM WM GONBIIMM KOJINYECTBOM JECMOCOM, C SIPOM,
MMEIOMINM OTHOCHTEIBHO POBHYIO TTOBSPXHOCTD, C PA3BUTOH Lyt~
TOTIA3MOM, ¢ HU3KHM SIICPHO-LIATOIIA3MATHIECCKIM OTHOLIE-
HueM. VTHOrma BeTpevarotces TeMHble Kitetkn. M3 21 6onsHOTO €
KapUpHOUIAMH, MMEBLIMMU TUITHYHOE TMCTOJOTHYECKOE CTPOe-
HHE, TIPH 3NIeKTPOHHO-MUKPOCKOTIHYECKOM MCCIIEIOBAHME Y 3
OBUIO 0OHAPYKEHO DesKoe NpeobNajaHie KIIETOK 2-H rpyIiibl

completely in some specimens. Rough endoplasmic reticu-
lar cisterns were moderately developed and located in par-
allel in some cells. There were ribosomes and vesicular
structures. Tumor cell nuclei were round or oval, had even
or slightly wavy surface. Chromatin was distributed in a dif-
fuse manner as small blocks. There were individual nucleoli.
The cells formed rather compact clusters with specialized
contacts including desmosomes. Tumor cells from group 2
(undifferentiated) had a similar general ultrastructure (size,
cell and nucleus shape, organoid development), but had no
endocrine granules. Group 1 to 2 cell ratios were different in
different tumors though there was a preponderance of com-
pact clusters of group 1 cells with a moderate to big number
of desmosomes and nuclei with rather even surface, well
developed cytoplasm and low nucleus/cytoplasm ratio.
Dark cells were encountered in some cases. Electron
microscopy discovered a marked predominance of group 2
(undifferentiated) cells with invaginated nuclei and a small
number of specialized contacts in 3 of the 21 carcinoids with
typical histology. These 3 specimens presented with poor to
moderate development of organoids including endocrine
granules in group 1 cells. Some cells demonstrated mitoses.
Of the 3 patients with these tumors 1died from postopera-
tive bleeding, 1 was lost from follow-up and the 3rd one
underwent surgery 10 months ago.

Atypical Carcinoids(fig.3,a,6). These tumors
presented with a considerable preponderance of group
2 cells without specific ultrastructural characteristics
(endocrine granules). Their cytoplasm as a rule had few
organoids and many ribosomes. The nuclei were large, had
uneven or invaginated surface. Nucleus/cytoplasm ratios in
cells of group 1 was lower than in group 2. The number of
endocrine granules was variable and rather low. There were
dark cells too. In some areas the cells did not form compact
groups. Specialized contacts were rare, while mitoses were

Puc. 3. ATUNUYHBIN KapUuMHOWUA JIETKOT0. YNIbTPacTPYKTYPHOE CTPOeHue.

a — HeguddepeHUMpoBaHHasa onyxosnesas Knetka. Liutonnasma GefHa OpraHouaamu, COAEPXUT OTOeNbHLIE FPYnAbl MoaMprnBoCoM,
ELMHUYHBIE MUTOXOHAPWN 1 MUKPODUIAMEHTLI. B 1eBOM Yrny hparMeHT ONyxOeBOii KNETKY € 8AUHUYHLIMN SHAOKPUHHBIMM rpaHynamu. X 1000;
b — puddepeHumpoBadHas onyxoneesag Knetka, B upTonnasmMe UMeOTCs 3HAOKPUHHLIE Panysibl PasAiuyHOro pPasMepa W afeKTPOHHOW

nnoTHoceTr. X 1500.
Fig.3. Atypical carcinoid of the lung. Ultrastructure.

a, undifferentiated tumor cell. The cytoplasm is poor of organoids, contains few groups of polyribosomes, solitary mitochondria and microfila-
ments. In the left corner: a tumor cell fragment with solitary endocrine granules. x 1,000;
b, differentiated tumor cell. The cytoplasm has endocrine granules of different size and electron density. x 1,500.
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(HemyihepeHUMPOBAMHBIX) C WHBATMHAPOBAHHBIMU SNPaMH,
HE3HAYMTEILHEIM KONUYECTBOM CITEIHAIM3UPOBAHHEBIX KOH-
TAKTOB. Pa3BUTHE OPTaHOWIOB B OIYXONEBBIX KIETKAX 3THUX
TPex KapUMHOVAOB, B TOM YHCHe SHIOKPHHHBIX TPAHY/ B KJIET-
Kax 1-¥ rpymisl, 00BIMHO OBIIO He3HAYNTENBHBIM WIIH YMEePEeH-
HblM. BeTpedyanuch B 3THX KapIuHOUIAX MUTO3sL. M3 3 Gons-
HBIX ¢ TAKMMH OIYXOJSAMY OFHH YMEp OT KDOBOTCYEHHS B
MOCCONEPALIMOHNOM TIEPUOJe, BTOPO He NPOCIEXEH, a TPe-
THi npoonepuposad 10 Mec Hazam.

ATHUTIVYHBIE KAP Il ¥WHOMI(puc. 3, a, b). B atux ony-
XOJISTX 3HAYUTENBHO NPeodNamaloT KIeTKY 2-1 IPYINbI 6e3 yilb-
TPACTPYKTYPHABIX CHCLUU(MUUSCKUX MPU3HAKOB (3HTOKPHHHBIX
rpanyn). LuTomnasma KieTox, Kax npaswio, 6eaHa opraHouma-
MU, YacTo CKyHHAas, B Heil MHoro pubocom. Snmpa xpymHbIe, ¢
HEPOBHON MM WHBATMHWPORAHHOH MOBEPXHOCTEIO. SmepHo-
LWTOIUIA3MATHYECKOE OTHOIIEHHE B KIIETKAX -1 TPYIITBI MEHb-
e, yeM BO 2-i1. KonuuecTBo SHIOKPUHHBIX TPAHYI B HUX KO-
JieBrercs, BO MHOTHMX KJIETKaX OHO HE3HAYUTeNpHO. MecTaMu
BUIHB! TEMHBIE KIIETKY. B OTAENLHBIX yIacTKaX KJIETKU HE BCe-
Ia TUIOTHO TIPJIETAIOT OPYT K Ipyry. CneuranvsnpoBaHHEIS
KOHTAKTBl BCTPEYAIOTCSI PeIKO. MMTO3bI HAOIOTAIOTCST HaCTO.
B onyxonsx UMeIoTest yIACTKH HeKpo3a. ¥ 11 60NBHBIX ¢ Kapliy-
HOMIAMH, UMEBUINMH aTHITMYHOE I'FICTOJIOTMIECKOE CTPOEHUE,
y 3 OIYXOJNH COCTOSHIM NPEUMYILECTBCHHO Y3 YIBTPACTPYKTYD-
Ho muddepeHuupoBaHHbIX Kietok (1-s rpymnna) ¢ pasBuTOMH
LUTOIIa3MO, coNepKalieii MHOTO 3HHOKPHHHBIX TPaHyd U
IpYrUX OPraHOWAOB, B TOM YHCIe MUTOXOHAPWI. fapa B KieT-
Kax 3TUX KapUWHOWIOB ObUIV HeGOBIINX Pa3MEPOB, Kak npa-
BHJIO, C POBHOU MJIM CIIETKA BOJHKUCTON MOBEPXHOCTHIO. Smep-
HO-UNTOIIA3MATHIECKOE OTHOIICHHE ObU10 HU3KuM. Kietku
PACTIONATAIUCH KOMITAKTHO, MEXTY HUMM 6bUTO BULHO HOCTA-
TOYHO MHOrO gecMocom. ONUH W3 9TUX TPOUX OONBHBIX KVBET
Gonee 11 ner, BTOPOH NMPOCHEXEH HA NIPOTIKEHUU § IeT u Tpe-
THH HE ITPOCHEKEH.

KonuuecTseHHas XapakTepHUCTHKA SICKTPOHHO-MHKPOCKO-
TTHIECKUX 0COOHHOCTEH TUTTHYHBIX ¥ aTHIMYHEBIX KapLHUHOH-
JIOB, TIOJIYYEHHAsI Ha OCHOBE CTATHCTHYECKOrO aHANN3a 54 pa3-
JINYHBIX YABTPACTPYKTYPHBIX IPU3HAKOB, [TO3BOJIMIIA BBINEIUTh
9 Hanboinee BRICOKOMHPOPMATUBHBIX (Tab. 1).

o onepauuu (Tabn. 2) DUTONOTAYECKH U3 9 GONBHEBIX C MC-
CICHOBAHHBIMU ATHITAYHBIMY KapIUHOMIAMM (Y 2 ucclenoBa-
HUE HE TNPOBOAMM) NPABWIBHBIA HMATHO3 ObLI NOCTABIEH
TonpKo ¥y 1 (11,1%). I'mcrojiornyecky KO ONepauuyl AUarHos
KApUAHOUAHOK ormyxonu OB TMOCTABIEH IPABHALHO
y 1 (12,5%) n3 8 GonbHBIX (3 GOALHBIM GHOINCHST HE TIPOBOIK~
nack). [Tocne onepanmy rHCTONOTIeCKIIL AUATHO3 KapIUHOH -
Ia He OBl moctaniel 6 6 (54,6%) cnyaasx newe s 1 (9,1%) cny-
yae OBUT TIOCTABJIEH IUATHO3 DHIOKPHUHHO-KIIETOYHOTO Paxa.
DIIeKTPOHHAN MUKPOCKOTIUS TO3BOJIMIIA IPABUIBHO MOCTABUTE
Juartos xapruusoupa y Becex 11 (100%) 6onbHBIX H, KaK 6BUIO
ckazaHo Boire, v 3 (27,3%) mauneHToB YTOYHUTE CTETNICHD ATH-
MU ¥ 3710KaUeCTBEHHOro MoTeHUana (T. €. ONpeneNuTh Bapy-
AHT KapLUHONLA).

TIp¥ HUTONOTHYECKOM UCCASHOBAHMTM THITHYHDBIX KAPLIMHO-
uroB (Tabs. 3) AHArHO3 IO ONEPALIMH OB NPABUABHO TOCTAB-
e B 60% (6 w3 10) cayuasx, a ruCTONOTMYECKU — B 75,0%
(12 u3 16). Tocie oTepaliil TMCTONOINYECKUH TUATHO3 Kap-
HUHOKOA JIETKOro GBUT MOCTABNEH BO Beex caydasx (100,0%).

Tabtbnuuya 1 Table 1
UHdopmaTHBHOCTE YIBTPACTPYKTYPHBIX MPUSHAKOR
Informative value of ultrastructural characteristics

KosdpduuueHTt

Mpuanak
nHPOPMATUBHOCTU

KonuuecTeo KNeTok 2-i rpynnbl
(HeaudPepeHUPOBAHHBIX) 0,320
Group 2 (undifferentiated) cell number

KoMnakTHeli Xapakrep PacnonoxeHns
KIeToK 0,301
Compact cell location

ApepHo-UMTONNA3MaTUIECKOS
OTHOLLEHUEe 0,300
Nucleus-cytoplasm ratio

CeoGoaHbie pubocomel / Free ribosomes 0,276
HecMocombl / Desmosomes 0,250

MpeobnapaHue kNeTok 1-i rpynnel

{ovdhepeHLpOBaNHbLIX) 0.042
Group 1 (differentiated) cell !
preponderance

Mutoxorgpun / Mitochondria 0,234

Hannune knetok, 6eaHkiX
opraHennamu 0,196
Presence of organelle-poor cells

WusarnHuposaHHbie aapa 0,163
Invaginated nuclei

Coefficient of

Characteristic . !
informative value

encountered frequently. The tumors had necrosis areas.
Of the 11 carcinoids with atypical histology 3 consisted
mainly of differentiated cells (group 1) with well developed
cytoplasm containing many endocrine granules and other
organoids inchiding mitochondria. The nuclei were small
and as a rule had even or slightly wavy surface.
Nucleus/cytoplasm ratio was low. The cells formed com-
pact groups with a rather big number of desmosomes. One
of these 3 patients is alive for more than 11 years, another
one is under follow-up for 8 years and the third patient was
lost to follow-up.

Statistical analysis of the electron microscopic findings
was performed with respect to 54 ultrastructural characteris-
tics and specified 9 most informative of them (table 1).

Preoperative cytological study of 9 cases with atypical car-
cinoids (the remaining 2 cases failed to undergo the study)
resulted in correct diagnosis in 1 (11.1%) case only (table 2).
Preoperative histclogical study resulted in correct diagnosis
of carcinoid in 1 (12.5%) of 8 cases (biopsy was not per-
formed in 3 patients). Postoperatively the histological diag-
nosis of carcinoid was not made in 6 (54.6%) cases and
endocrine-~cell cancer was diagnosed in 1 (9.1%) case.
Electron microscopy resulted in correct diagnosis of carci-
noid in all the 11 (100%) patients and a more accurate assess-
ment of atypia and malignancy (i.e. establishment of carci-
noid type) in another 3 (27.3%) patients.
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ITpn 21eKTPOHHO-MUKPOCKOTIMYECKOM HCCIACHOBAHUN IHA-
rHO3 KapLUUHOWA OBUT MOATBEPKIEH Y BCEX OONBHEIX M, KaK
yxe OBUIO CKa3aHo, B 3 CAyYasix yoanoch BhIIBUTDL HECOOTBET-
CTBHE THCTONOTMYECKON M YIBTPACTPYKTYPHON KapTHHBI TH-
AVYHOro KapLMHOKAA JIETKOTO.

TIsTiieTHsist BDKUBACMOCTS DOMBHBIX KAPLMHOWIOM JIETKOT0
riocyie XUPYPruyecKoro JEYSHMST cocTaBuna B uenoM 88%. Omun
13 IABHEIX (hAKTOPOB MPOTHO3A I10C/Ie XUPYPIrAYECKOTO JEUEHIS
SIBIISIETCS TUCTONIOMMYECKHI BAPHAHT ONyX0onH (1ad7. 4).

TIpONOIKATENHHOCTh XU3HM CBHIIE 5 JIET OTMETHAM ¥
43,7% GONBHLIX C ATUITHIHBIM KapLITHOUIOM JIETKOTO, IIPY TH-
OHYHOM KaPUHHOUAE 5S-eTHAS BEDKIBASMOCTE CTATHCTHIESCKH
IocToBepHO Gbna BeIlIe U coctasmwia 100% (p < 0,05). Bropeim
CYLIECTBEHHBIM NPOrHOCTHYISCKUM (HAKTOPOM TIPU XUPYPTHYE-
CKOM JIeYEHNH GONbHEIX KAPUHHOWIOM JNEerkoro Cieayer Ha-
3BaTh COCTOsHUE BHYTPUTPYHHEIX NrMboysnos. [Tarunetaaas
BEDKMBAEMOCTD Y OOJNBHEIX ¢ ATHTIHYHBIM KaPIIUHOUIOM JIETKO-
ro 6e3 METACTAa30B B TMMGOY3IbI cocTaBuia 75%, a ¢ ux ropa-
xerveM — 129%. Jist OONBHBIX ¢ TUTTHYHEIM PHCTONOTHISCKUM
BAPUAHTOM METACTA3bl B TMM(bOY3IIBI KOPHSI JIETKOro HE MOBJIH-
SUTM Ha OTHAIEHHBIE PE3YNBTATHL

Ob6cyxnenne. VCTOTHIKOM PA3BUTHS SHEOKPUHHO-KIESTOY -
HbIX OTyxoseit (amymom) sBisirotcsl KineTku AIIY/I-cucreMsl
(muhdy3HOM SHIOKPHUHHOM CUCTEMEI), TAK Ha3bIBAEMEIC ary-
xounte! {11]. B sieroyHol TKaHW amygoOUMTHI PACIIONAraloTCs
mhdysHO cpean GpOHXHANBHOTO STTUTENHS B BUAE OTHEJIBHBIX
KJIETOK MM HEGONBIUMX CKOIICHHIH, TAK HA3BIBAEMBIX HEHPO3-
TIATENRANbHBIX Tesel. KONMIecTBO anyIONMTOB HAPACTAaeT B
JMCTATILHOM HANPABICHHUU BIOJb GPOHXUANBEHOTO IepeBa, YTo
OTpaXkaeT U YacTOTy JOKATH3ALMY anlyIOM B JICFOTHOH TKAHH,
KOTOPBIE 3HAUMTENBHO Yaile {8 4—5 pas) BCTPEYAIOTCS B USHT-
PaJIbHBIX OTHENAaX HeTKOTo U pexe Ha nepudepuu [5]. JToxanu-
3aLMsl OTNTYXOJIM YacTO ONPEneNlsieT 00bEM ONEPATHBHOIO BMe-
wratenbeTsa [18] 1 oxa3biBaeT BIUSIHNE Ha IporHos [23].

B 33aBUCUMOCTH OT HAPABIEHHOCTH (HYHKUWOHAIBHOU
nuhhepeHUMPOBKY OMYXOJEBEIX KIETOK AyTOMBl MOTYT CO-
MPOBOXIATLCS PALOM SHEOKPUHHBIX PACCTPOHCTR, (hopMupy-
IOWINX ONpefeNieHHble CHHAPOMBL, Yale 3T0 KapuHOWIHBIH!
CUHIPOM, CBSI3AHHEII C MMIIEPIIPOAYKIHel cepoTOHHHA (cep-
JEUHO-COCYIMCTEIE PACCTPOMCTBA — IPHIIMBEI, SHIOKAD/INT,
OTEKU W Ap.; Huapest, B3AYTUE XXUBOTA, HAPYIICHUE MOTOPHKY
SKEJTYIOYHO-KHAIIEUHOT 0 TPAKTa; TONIOBOKPYKEHNE, OOMOPOKH,
JepMaTo3bl, APTPUTHL H IPYTHE CHMIITOMBI), PEXe — CHHIAPOM
Nuenko — Kyumunra, oOyCIOBNEHHBIN TUTIepHPOIyKUWE az-
PEHOKOPTHKOTPOIIHOTO rOpMOHa (O3KUPEHNE JTUIIA, IISH, TYIO-
BULIA, XXHUBOTA, [IOXYIAHHUE HOT, KPACHO-GarpoBbIif LIBET IXLA 1
Ip.) ¥ APYIUe HAPYIIEHHS, BHI3BAHHLIC MHBIMU TOPMOHAMH
[1, 10, 11]. EcTs ocHOBaHUE NPENIIONAraTh, YTO XapaKTep rop-
MOHANBHON aKTUBHOCTH alyLoM H OIYXOJNEBEIX AITYIOIMTOB B

PAKOBBIX HOBOOOPAZORAHMSIX TAKXKE OKA3LIBACT BIMSIHHUE HA,

CKOPOCTh ¥ XapaKTep POCTa OIYXOJIH, €€ KIIMHUYIECKOE TeUSHIE
W npornos [7, 11, 12, 15]. Tak, HanpuMep, U3BECTHO, YTO CEPO-
“TOHMWH, METATOHMH MOAABISIIOT NPONUGEPALIHIO KIETOK, a rac-
TPHH, COMATOCTATHH ycumuBaiot ee [15, 17].

To paHHEIM JHTEPATYPH! [12, 24], SHIOKPUMHHO-KIETOYHEIS
OTIYXOJTH JIETKUX COCTABISIOT OT 3 10 5% BCcex HOBOOOpa3oBa-
HHH NErPKUX, OOHAKO WCITONB30BAHKE SNEKTPOHHON MUKpPO-
CKOITHM, PACTOXMMWUM H UMMYHOTHCTOXVUMHH CBUNETCIBCTBYET
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Tabnwuwuya 2 Table 2
PeaynbTaTbl oO- v nocneonepaunoHHoi Mopdonoruyeckoi
anardoctukn 11 aTMANYHBIX KapLMHONAOB JIErKOro

Results of pre- and postoperative morphological diagnosis
of 11 atypical carcinoids of the lung

Yucno
MeTo 03
eTon Avark BONBbHBIX
Jo onepauuu / Before surgery
LinTonormyeckuia Kapuuroug, / Carcinoid 1
Cytology
MenKoKneToYHbIH pak 2
Small cell carcinoma
Pak nnu kapuvHons, 2
Carcinoma or carcinoid
KneTkn anokavyecTBEHHOro
HOBOOGpa30BaHNA 3
Malignant neoplasm cells
KpoBb, UMAMHAPUHRCKNIA
anutenuii 1
Blood, cylindrical epithelium
fucTonorudeckii Kapumong, / Carcinoid 1
Histology
MenkokneTo4HbIf pak 2
Small cell carcinoma
MNopoapexve Ha pak 5
Suspicion of cancer
Mocne onepaunn / After surgery
ructonoruieckuii KapuuHoun, / Carcinoid 6
Histology
SHAOKPUHHO-KNETOHBIN paK 1
Endocrine-cell carcinoma
Ornyxonb 6e3 yTouHeHus!
dopmbl 4
Tumor, type not specified
BNeKTPOHHO-MUKDO- Kapuunous / Carcinoid 11
cKOnuYeckni
Electron microscopy
Method Diagnosis No. of
cases

Preoperative cytological study of typical carcinoids (table 3)
was a success in 60% (6/10) while histological study resuited in
correct diagnosis in 75.0% (12/16) cases. Postoperative histo-
logical diagnosis of carcinoid of lung was made in all (100%)
the cases. Electron microscopy confirmed the diagnosis of car-
cinoid in all the cases and as said above discovered discrepan-
cy of the histological findings and ultrastructural pattern of
lung carcinoid in 3 cases.

The 5-year survival of cases with lung carcinoid undergo-
ing surgery was 88.0%. Tumor histology was a main postop-
erative factor of prognosis (table 4).

Of the patients with atypical carcinoid 43.7% survived 5
and more years, the S-year survival of patients with typical
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0 TOM, YTO B JIEPKHUX TAKWE OIYXOMU B HEMCTBUTENBHOCTH
BCTPEYAIOTCST 3SHAYMTEIBHO JALIE, 110 JAHHBIM HEKOTOPHIX aB-
TopoB mo 17,11% [5]. T1pu 31eKTpOHHO-MUKPOCKOIIMYECKOM U
MMMYHOTHCTOXUMUYECKOM HCCIELOBAHUA C MOHOKIIOHATE-
HeiMu apTuTenamMu PHE-S (XpomorpaHus A) SHIOKPWHHO-
KierouHas puddepeHInpoBka Brgsnsercs B 12—20% ciyya-
€B MENKOKIETOUHOre paka jerkoro [16]. Jlo omepanuu
JMHArHO3 KapIVHOWAA B cpegHeM cTaButcs B 50% ciyuaes [22].

PesynpTarsl NMPOBEAESHHOTO 3JEKTPOHHO-MUKPOCKOIIIYEC-
KOTO MCCIETOBAHMS ¥ MOCIEAYIONIEro MHOrogakTOpHOTo aHa-
JIN32 MIO3BONMIIHA YCTAHOBUTh Y€TKHUE YIBTPACTPYKTYPHEIE KDH-~
TEpUU, YKA3hIBAIOUINE HA CTENeHb aTHHNW KapIUHOMIOB M
YPOBEHE KX 3DPEJOCTU W onpeaesonye g depeHInanbHyo
IHAATHOCTHKY W IIPOrHo3. BEIIEIeHO HECKONBKO Hanboiee NH-
bopMaTUBHEIX YIBTPACTPYKTYPHEIX TIpU3HAKOB. K HUM OTHO-
cartest: 1) coorrouenne nuddepeHIPOBaHHEIX U Hemudde-
PEHUMPOBaHHMIX KIeToX (T. e. kneTok 1-if m 2-# rpymm),
nocneTHIe MpeotaagaioT B aTHITMYHBIX KapUUHOMIax; 2) Ko-
JINYECTBO OPraHOMUIOB B LIMTOINIA3ME OIYXOJNEBBIX KIETOK KakK
1-#1, Tak 1 2-i rpymnsl (KIeTOK, OeHBIX OPTAHOHUAAMH,, OONbIIIE
B aTHIHYHEIX KAPUMHONIAX); 3) smepHO-1IUTONNAa3MaTHIECKOE
OTHOIIEHUE (KIETKN C BBICOKUM OTHOILEHUEM NMpPeodiamaloT B
ATHITHYHLIX KapIHHOBIAX); 4) monuMopdu3M a4ep, UHBarMga-
LIUST SIMEpHON MeMOpaHbl, IIEIOYaTOCTL XPOMATHHA, YETKHE S~
PBIKA (KAETOK C TAKMMW TPHU3HAKAMHE GONBIIe B aTHITMIHBIX
KapUHMHOUIAX); 5) SHIOKPUHHBIE IPaHyJIBl PA3NUYHOrO pa3Me-
pa, GopMEl, TTOTHOCTH (KIETKH ¢ HEGONBITUM KOJHUYECTBOM B
LWTOINA3ME SHIOKPUHHBIX FPAHYJI IMPEOONATAI0T B ATHITHYHbIX
KapUWHOMAAX); 6) ClIelUaTN3UPOBaHHBIE KOHTAKTH, B TOM
YUCNE NSCMOCOMBI (X 3HAUUTENILHO MEHBIIE B ATUMNHIHBIX
KapLUHOMAX); 7) MUTO3bI (3HAYNTENILHO Yalle HAOIIONAIOTCSI
B ATUITMYHEBIX KapuuHonnax). IlepeurcieHHbIe TPU3HAKH B OT-
JIEJIBHOCTH, HO 0COOEHHO NPY YaCTMYHOH VIV TIONHOH COBO-
KYITHOCTH U ONPEAEIISIIOT CTEHeHb aHATUIA3UH OTTYXOJH 1 OTHO-
HIEHHE €€ K TOMY Wil THOMY BapUaHTy KaplyHOVIA.

M3 21 ncenemoBaHHOTO HAMY KapHuHOWIA, UMEBLUETO TH-
MUYHOE THCTOJOrMYeckoe CTPOoeHHe, B 3 OblIa OOHapyXeHa
YIABTPACTPYKTYPHAS KAPTUHA, XapaKTepHas 115 aTUITUYHEIX Ba-
PHAHTOB KApLMHOWAA CO 3HAYNTENBHEIM NpeobnajaHueM He-
b depeHINpPOBaHHEIX KIETOK, GeIHBIX IUTOMIA3MOI 1 Opra-
HOWMIAMH, ¢ TONMMOPMHBIMI U HHBACHHUPOBAHHBIMY SIIPAMHU
U T. A B T0 xe BpeMst u3 1] GONBHBIX, ¥ KOTOPBIX THCTONOINYE-
cku OBLT MMATHOCTHPOBAH ATHITUYHBIN KaPLUHUHOW, OIVH XUB
11 teT, BTOpo¥ ripociteXeH 8§ JieT v TpeTii O0NbHOI He pocie-
xeH. TIpu aNeKTpOHHO-MHUKDPOCKOITHIECKOM WCCIEIOBAHUN
STUX TPEX OIyxoJyeit ObUT0 OOHAPYKEHO CTPOCHUE, XapaKTep-
HOE JJIst TUITHYHBIX BAPHUAHTOB,

Taxum 06pa3oM, IT0 HAIUKUM JAaHHBEIM, 3JICKTPOHHASI MHUKPO-
CKOTIVISI [TO3BOJISIET HA OCHOBAHUH YCTAHOBIEHHBIX YABTPACTPYK-
TYPHBIX KpUTEpUER GoJiee ueM B 18% ciydaeB yTOMHSTE CTEMEHb
aHATJIA3HK KaplKHOWIA, YPOBEHb ero muddepeHrpoBKH, o1~
PEIETSTh BADWAHT M NENATh IPOTHOCTHYECKIE BEIBOABL. B OTHO-
LIEHWH aTHITNYHBIX KAPUUHOWIOB 3TOT ITOKA3aTENb BO3PACTAET
1o 27,2%.

Cnenyer rnoguepKHyTh, YTO, KAK BUOHO 13 NPYUBEACHHEBIX JaH-
HBIX, B KAPLUWHOMIAX JIETKOTO, KaK Y B APYTHX OIYXONMSIX pasNniy-
HEIX OPTaHOB M TKaHeH, MOXEeT He CyLUEeCTBOBATh KOPPEJIILIHN
MeXAy cTeneHblo nuddEepeHIPOBKY HA THCTONOTMYECKOM

Tadbnuuya 3 Table 8

PeaynbTarThl 4O- M NNOCHEONEPALNOHHON MOpdOsIorM4ecKoi
AVAardoCTUKYU 21 TUNMYHOr o KapuuHouaa nerkoro

Results of pre- and postoperative morphological diagnosis
of 21 typical carcinoids of the lung

Yucno
MeToa AunarHoz Gonb-
HBIX
Do onepauvy / Before surgery
LnTonornyeckuii .
Cytology KapumHoug / Carcinoid 6
Kposb, unnuHapuueckuii 3
InuTenwi
Blood, cylindrical epithelium
3aTpyaHerue npu orpeae-
JIEHAW MPUPOALT OfYyXOu 1
Tumor origin not specified
TucTonornyeckuin Kapuunous, / Carcinoid 12
Histology
3NeMEeHTOR Oryxonun
He HalieHo 3
No tumor elements
HeobxoammocTs
NoBTOpHOW Broncun 1

Second biopsy is needed

Mocne onepauun / After surgery

MucTonorudecknia

Histology KapuwHoup, / Carcinoid 21
ONEeKTPOHHO-MUKPO-
cKonuecKut Kapuuonz, / Carcinoid 21
Electron microscopy
Method Diagnosis No. of
cases

carcinoid of lung was significantly higher (100%, p<0.05).
Intrathoracic Iymph node involvement was another impor-
tant prognostic factor. The 5-year survival of patients with
atypical carcinoid of lung without lymph node involvement
was 75% versus 12% in node-positive cases. The lymph node
involvement of the root of lung was not significant for follow-
up results in cases with typical carcinoid histology.

Discussion. Endocrine-cell tumors (apudomas) originate
from cells of the APUD system (diffuse endocrine system) or
apudocytes [11]. In lung tissue the apudocytes are diffusely
located in bronchial epithelium as single cells or small clus-
ters referred to as neuroepithelial bodies. The apudocyte
number increases distally along the bronchial tree which cor-
responds to prevalence of lung apudomas that develop more
frequently (4-5-fold) in central and much less frequently in
peripheral segments of the lung [5]. Tumor site is often a
determinant factor of extent of surgical intervention [18] and
disease prognosis [23].

The apudomas may be accompanied by endocrine lesions
and syndromes depending upon functional differentiation lin-
eage of tumor cells. The most common carcinoid syndrome
(cardiovascular disorders such as hot flashes, endocarditis,
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Tabnuuya 4 Table 4
OtpanedHble pesysbTaTbhl XUPYPruvdecKoro nevyeHust
Follow-up results of surgery

rMcTonornue- MpoAoMXUTEeNBHOCTb XXU3HU, rogbl
CKUiA BapuaHT

1 3 5
TUNWYHLIA 76 13 76 68 us 68 59 13 59
Typical 100% 100% 100%
ATANUYHBI 1413 16 8 uz 16 7wn3 16
Atypical 87,5+ 8,3% 50,0 + 12,5% 43,7 £ 12.4%
Boero ... 90 nz 92 76 n3 84 66 3 75
Total ... 97,8 £ 1,5% 90,5+ 3,2% 88,0 £ 3,7%

1 3 5

Histology
Years of life

H YIBTPACTPYKTYPHOM YpoBHE. VIMEHHO 3Ta 0COBEHHOCTD M 103~
BOJISIET UCITONB30BATH BIEKTPOHHYI0 MHUKPOCKOITHIO IS THCTO-
FeHETHIECKON BepUMPUKALNN OMyXoJIeit, 0CObeHHO HUBKOMUD-
theperuporanysIx [8].

Hapsiny ¢ yroyseHpeM CTEHCHU aHAIUIA3MH KAPLFTHOWIOB
JIEFKOTO M YCTAHOBJICHMEM WX BapMaHTa BJIEKTPOHHAS MHKpPO-
CKOTIVISI ITO3BONISIET BEISIBIATE SHIOKPUHHYIO T hepSHLIUPOBKY
B IPYTUX BUEAX PAKOBBIX HOBOOOPA30BaHMI NEIKOro, 0OCOOEHHO
B MENKOKIIETOUHBIX, OBCSHOKIIETOUHEIX, Henu(hepeHINpOBaH-
HBEIX M Ip. [5, 6,9, 10 12, 13]. Be3 2/1eKTpOHHO-MAKPOCKOITHYIEC-
KOTO HCCNEIOBAHMS YacTh KAPLIUHOMIOB, MMeIolIas Hanubomiee
AHATUTAZUPOBAHHOE CTPOCHHE, PACTBOPAECTCS B rpyrire Hexud-
depenumporanroro paka [5] u ge guarsoctupyercsad. He mua-
THOCTUPYIOTCS TAKCKE M CMEIIAHHBIE OIYXOJIH OMHOBPEMEHHO C
SHIOOKPUHHO-KIIETOYHOM W AITUTENHANBHON mudhdepeHUInpoB-
Koit. Hamuyue 3HIOKPUHHO-KIIETOYHON NUpPepeHUHUPOBKU
MOKET OKA3BIBATh BIWSIHUE Ha KINHNYECKOE TEICHIE OTIYXOIH,
MPOFHO3, BBIOOP OTITUMATLHOTO CII0C00a XUPYPriIIeCKoro, KoM-
OMHUPOBAHHOIO WM KOMIIIEKCHOTO jjeueHu {5, 13].

KapurHonnHeie oILyX o JIErKoro, o MexXIyHapoXHOM ru-
CTOJIOTHYECKOM KnaccruuKany onyxoneit gerkoro BO3 [3] n
B COOTBETCTBHUU C KIMHUKO-aHATOMUYECKHMY HAOIIOTSHAIMH
[5, 13], oTtHOCATCA K IPYITIE 3TOKAYECTBEHHBIX OITYXONE, HO ¢
Pa3HbIM YPOBHEM 3JI0KAYeCTBEHHOCTH, KIHHnYecKas U THCTO-
JIOTMYECKAST OIIEHKA STOT0 YPOBHS B KAXHAOM KOHKPETHOM CITy-
yae JOCTATOMHO YACTO HATANKWBACTCS, KAK OBIIO IIOKA3aHO BhI-
me, Ha OOBEeKTHUBHBIE TPYAHOCTH, KOTOPBIE MOTYT OBITH
NPECIOJEHEl ¢ MOMOIIBIO 3MEKTPOHHO-MUKPOCKOIHYECKOTO
VCCIIENOBAHYS HA OCHOBAHWH YIBTPACIPYKTYPHEIX KPUTEPUEB
OTIPEAEIICHS CTEIICHN KIISTOUHON AHATA3MH OIYXOJH. DIeK-
TPOHHASI MUKPOCKOIIMSI CIIOCOGHA BEBIIBHUTH SHIOKPUHHEIE
KJTeTKM C HE3HAUYUTETBHBIM KOTTMYECTBOM IPany/l, MHorma 3—5,
YTO HENOCTYITHO MMMYHOTHCTOXVUMHKHY B CHJTY YYBCTBUTEIBHOC-
™ MeToma. Tak, B CITeHnaIbHOM CPABHUTEIBHOM HCCIEHOBa-
HIK 13 20 KapUMHOUIOB TErKOro MMMYHOTHCTOXHIMUYECKH -
arHo3 He ObUl MomTBepxKaeH B 4 (20%) cayyasax, a npw
SIMEKTPOHHO-MUKPOCKOIMMYECKOM HCCICHOBAHMY JTHATHO3
noaTeeppunca B 100%), 1. e. Bo Bcex 20 Habmonenuax [20].

B 3akmioueHne HAO CKa3aTh O TEPMUHOIOI MY SHIOKPHHHO-
KITEeTOUHEIX omtyxoieit [11]. TepMuH «anynoMa» — 3TO TpYIIio-
BOE TIOHSATHE, 00O3HAYAIOIIES BCE ONMYXOIM M3 aryIOLMTOB.
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edema, etc.; diarrhea, meteorism, gastrointestinal motility
disorder; dizziness, syncopes, dermatosis, arthrosis and other
symptoms) is related to serotonin hyperproduction, the less
frequent Cushing's syndrome (moon face, centripetal obesity,
leg leanness, etc.) is due to adrenocorticotropic hormone
hyperproduction, other lesions due to secretion of other hor-
mones may also be found [1,10,11]. There is good reason to
suppose that hormonal activity of apudoma and tumor apudo-
cytes influences cancer growth rate and character, disease
clinical course and prognosis [7,11,12,15]. For instance, it is
known that serotonin and melatonin inhibit while gastrin and
somatostatin enhance cell proliferation [15,17].

According to the published data [12,24] endocrine-cell
tumors of the lung are 3% to 5% of all lung tumors, while
analysis of electron microscopy, histochemistry and
immunohistochemistry findings demonstrate that actual
incidence of these tumors is much higher and reaches 17.11%
[5]. Electron microscopy and immunohistochemical assay
with monoclonal antibody PHE-5 (chromogranin A) discov-
er endocrine-cell differentiation in 12% to 20% of small-cell
lung carcinoma [16]. Preoperatively the diagnosis of carci-
noid is made in 50% of the cases [22].

The electron microscopic study followed by multifactor
analysis established clear-cut ultrastructural criteria of carci-
noid atypia and maturity, differential diagnosis and progno-
sis. The most informative characteristics are (1) differentiat-
ed/ undifferentiated cell ratio (group 1 to 2 cells) the latter
predominate in atypical carcinoids; (2) cytoplasm organoid
number in group 1 and 2 cells (there are more organoid-poor
cells in atypical carcinoids); (3) nucleus/cytoplasm ratio
(cells with a high ratio preponderate in atypical carcinoids);
(4) nuclear polymorphism, nuclear membrane invagination,
chromatin blocks, clear nucleoli (cells with such characteris-
tics preponderate in atypical carcinoids); (5) endocrine gran-
ules of different size, shape, density (cells with a small num-
ber of endocrine granules in cytoplasm preponderate in
atypical carcinoids); (6) specialized contacts including
desmosomes (few in atypical carcinoids) (7) mitosis (much
more frequent in atypical carcinoids). These characteristics
may be present separately, in part or in full and determine
tumor anaplasia and belonging to this or that carcinoid type.

Three of the 21 carcinoids with typical histology consid-
ered in our study had ultrastructural characteristics of atypical
carcinoids with a considerable preponderance of undifferenti-
ated cells, poor of cytoplasm and organoids, with polymor-
phous and invaginated nuclei, etc. As mentioned above elec-
tron microscopy discovered typical carcinoid features in 3 of
the 11 patients with atypical carcinoids as determined histo-
logically. Of these patients 1 is alive for 11 years, 1 is followed
up for 8 years and the 3rd one is lost to follow-up.

Thus, electron microscopy allowed a more accurate
assessment of carcinoid anaplasia, differentiation, type and
disease course as based on the established ultrastructural
characteristics in more than 18% of the cases. As to atypical
carcinoids this percentage reaches 27.2.

It should be emphasized that cell differentiation of lung
carcinoids (like in other tumors of various organs and tissues)
as established by histological findings may differ from that
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Iist arynom onpeneleHHOTO TUCTONIOTHYECKOTO CTPOSHMUS CY-
MIECTBYIOT OTAENBHEIE TEPMUHBI, HATTPUMEP KapuMHOUAH!, dhe-
OXPOMOIIUTOMBI, [TAPATAHIIIHOMbI, MACYJIWHOME 1 ap. Cye-
cTByeT ¥ PYHKUIMOHANGHAS TEPMHHOIOTHS OTAENbHbLIX BUIOB
aTlyoM B 3aBHCHMOCTH OT CHHTE3UPYEMOTO UMM TOPMOHA —
TacTpHHOMA, COMAaTOCTMHOMA, IIIOKATOHOMA, BHUIIOMA W T. I.
JList 0603HAYESHHS 37I0KAYECTBEHHEIX AITYAOM YACTO UCIIONB3Y-
10T TEPMWH «3HIOKPHHHO-KIETOYHBIH PaK».

Bemsoasr. 1. HaiimeHs! yisTpacTpyKTypHBIE IPU3HAKHA, YKa-~
3BIBAIOINYEe HA CTENCHb ATUIUW KapUWHOWIOB ¥ YPOBEHBb HX
3JIOKAYECTBEHHOCTH W ompemensiomue aubdepeHINATBEHYIO
JIAATHOCTHKY ¥ IIPOTHO3.

2. HanGonee MHGHOPMATUBHEIMH YALTPACTPYKTYPHEIMH IIpU-
3HAKAMY ABISTIOTCS: COOTHOIIEHYE MU HepeHUHPOBAHHBIX 1 He-
I depeHINPOBAHHEIX KIETOK; HACHILIEHHOCTh UWTOMIA3MBI
OPTAHOUNAMH, B TOM YHCIIC YHIOKPUHHBIMU IPAHYJIAMH, CTETICHb
nonumophu3Ma sIIep, SIepHO-TIMTONA3MATHYECKOe COOTHOLIE-
HUE, PA3BUTHE CIIENUATM3UPOBAHHEIX KOHTAKTOB, MATO30B.

3. YCcTaHOBJEHO, YTO YacTh KapIIMHOULOB C TUITUYHLIM [UC-
TOJNOTHYECKUM CYPOSCHUEM MMEET YIETPACTPYKTYPHBIE IPU3HA-
KM, XapaKTePHBIE IS OMYXONH, COCTOSIIEH U3 KIETOK C HU3-
KO# CTeIeHbIO AuthepeHUUPOBKH, U COOTBETCTBEHHO TUIOXOH
nporHo3. Cpeou THCTOJOTMYECKH aTUIINYHBIX KapLWHOUIOB
BCTPEYAIOTCS TAKOKe VIBTPACTPYKTYPHO-TUDGhEpeHIUPOBaH-
HbIE OTMYXOJIM C XOPOIUMM NMPOTHO30M.

4. B cpentem go 18% kapLMHOWAOB HYXIAIOTCS B YABTPACT-
PYKTYpHOU BepHMOUKALMKM CTEeHH UX aHaruasuu. [lpu atu-
MHYHBIX KAPIUHOUIAX 3TOT MOKA3ATEb BO3pacTacT 5o 27,2%.

5. Ha 0CHOBAaHMM YCTAHOBNEHHBIX YIBTPACTPYKTYPHBIX KPH-
TEpYEB MPEACTARISISTCS BOBMOXHEBIM YTOUHSTh 3JI0KAYECTBEH-
HEBI# OTSHIINAJ KAPLIMHOWZOB, ONIPEIEsITh IIPOTHO3 U TIPORO-
IVTh DU hepeHUNANBHYIO TUATHOCTHKY.

6. DNeKTPOHHAS MUKPOCKOTIHSI, 0BIafAI0NIast BRICOKOM YyB-
CTBUTENBHOCTBIO, CrIOCOOHa BBISIBUTH SIWHHUYHEIE KIIETKU C
HelposHAOKPUHHOM [uddepeHIIMPOBKONA U CoMEpKalllie He-
3HAYMTEILHOE YUCA0 3HIOKPUHHEIX TPAHYI, YTO He BCErAa 10~
CTYITHO UMMYHOTHCTOXVMWH.

7. TlopTBep:xoeHo nmpeoblagaHue KapUWHOWOOB, Paclono-
JKEHHbBIX LCHTPANIBHO (10 86%), UTO CBA3aHO C NPEHMYLIECT-
BEHHOW KOHIIEHTpALIVIeH B 3TNX OTHENIaX OPOHXOB alfydOLIATOB.

8. B TepMuHONOrHUeCKOM TUIaHe KaPUHHOMIE! CIeLYeT pac-
CMATPUBATL KaK OINHY M3 TUCTOJIOTHYECKUX PA3HOBUIHOCTEIH
anynom, 0003HAYAIOUIHX BCE BULBI ONMYXONEH, pA3BUBAIOHINXCS
U3 aIyAOLINTOB.

Pabora BeimronHena npu drHaHCcOBO# nommepxke Poccuit-
ckoro (GoHna dyHgaMeHTaNbHEIX uccnemoBannit PAMH (99-
04-50026).

measured by ultrastructural characteristics. This difference under-
lies the use of electron microscopy for histogenetic verification of
tumors, especially as concerns poorly differentiated ones [8].
Beside more accurate evaluation of anaplasia and type of
lung carcinoids, the electron microscopy is useful in determin-
ing endocrine differentiation of other cancers of the lung
including small cell, oat cell, undifferentiated and other Iung
carcinomas [5,6,9,10,12,13]. If no electron microscopy is car-
ried out a part of the carcinoids with a most anaplastic structure
cannot be distinguished from undifferentiated cancers [5] and

correctly diagnosed, nor are diagnosed mixed tumors having
both endocrine-cell and epithelial differentiation. The pres-
ence of endocrine-cell differentiation may be indicative of
disease clinical course, prognosis and important for the choice
of optimal surgical or combination modality treatment [5,13].

According to the WHO International Histological
Classification of Lung Tumors [3] and clinical anatomical find-
ings [5,13] carcinoid tumors of the lung belong to malignant
tumors though have a different malignant potential. Clinical and
histological measurement of this potential encounters objective
problems that may be solved by the use of electron microscopy
basing on ultrastructural characteristics of tumor cell anaplasia.
Electron microscopy can detect endocrine cells with few (3to 5
in some cases) granules which is beyond the sensitivity of
immunohistochemistry. In a special comparative study [20] the
diagnosis of lung carcinoid was not confirmed immunohisto-
chemically in 4 (20%) of 20 cases, while electron microscopy
managed to confirm the diagnosis in 100% of the cases.

In conclusion we should like to say a few words about termi-
nology related to endocrine-cell tumors [11]. 'Apudoma’ is a
common term for all tumors originating from apudocytes. There
are specific terms for apudomas with a certain histology such as
carcinoid, pheochromocytoma, paraganglioma, insulinoma etc.
There are also functional terms for certain apudoma types that
are formed with respect to secreted hormone such as gastrino-
ma, somatostatinoma, glucagonoma, vipoma, etc. Malignant
apudomas are often referred to as ‘endocrine cell carcinoma’.

Conclusions. 1. We have established ultrastructural char-
acteristics indicative of carcinoid atypia, malignancy and
important for differential diagnosis and prognosis.

2. The most informative characteristics are: differentiat-
ed/undifferentiated cell ratio; cytoplasm saturation with
organoids including endocrine granules, nuclear polymor-
phism, nucleus/cytoplasm ratio, development of specialized
contacts, mitosis.

3. A part of carcinoids with a typical histology have ultra-~
structural characteristics of tumors consisting of poorly dif-
ferentiated cells and therefore having a poor prognosis. There
are also ultrastructurally well differentiated tumors with a
good prognosis among histologically atypical carcinoids.

4. A mean of 18% carcinoids required ultrastructural veri-
fication of their anaplasia. For atypical carcinoids this per-
centage reached 27.2.

5. The established ultrastructural characteristics are useful
for a more accurate evaluation of carcinoid malignant poten-
tial, differential diagnosis and prognosis.

6. Electron microscopy demonstrates high sensitivity and
can detect solitary cells with neuroendocrine differentiation
and few endocrine granules which is often beyond the capac-
ity of immunohistochemical assay.

7. Preponderance (up to 86%) of carcinoids with central
location was confirmed which was related to higher preva-
lence of apudocytes in these bronchial segments.

8. From the terminological point of view the carcinoid
should be considered a histological type of apudoma, a com-
mon term for all tumors originating from apudocytes.

This study was supported by the Russian Foundation for
Fundamental Research, RAS (99-04-50026).
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IMMYHOPEPMEHTHOE HCCIETOBAHUE
KOMIIOHEHTOB CHUCTEMBLI AKTHUBAIIAN
HVIASMITHOI'EHA B 3JIOKAYECTBEHHBIX
OIIVXOJIIX MOJIOYHOM XKEJE3BI: KOPPENAIA
C KITHUKO-MOPOOJOTNIECKIMI
XAPAKTEPUCTHKAMMN

HHH xaunuyecroll onronoauy

OnmErM 13 OCHOBHEIX MEXAHHU3MOB MHBA3HK M METACTAZHPO-
BAHMS 3JI0KAUECTBEHHBIX OITYXOJIEI ABJSETCS Pa3pyHISHUE 0K~
pyXarwuieii onyxoNe 6a3anbHOM MeMOpaHbl M BHEKJIETOUHOIO
MaTpyKCa aCCOLIMUPOBAHHBIME C OIYXOJBIO NpoTeazamu [12].
LeHTpanbHyIo POb B 9THX MPOLIECCAX MOXET UTPATh CEPHHO-
BasI IPOTEa3a — AKTUBATOD IIA3MHUHOTEHA YPOKMHA3HOTO THIIa
(uPA), TBIIOMMIICS KITIOYEBBIM 3BEHOM IPOTEONUTHISCKOTO
KacKaga, MPUBOIIILEro K 00pa30BaHMIO INA3MHAHA, Paspyao-
ILIETO KOMITOHEHTBI ONyX0aeBoit cTpoMel [5]. CrcTeMa akTHBA-
LI [1a3MHHOTeHa, B YACTHOCTH UPA, MMeeT TakoKe HenoCpe/-
CTBEHHOE OTHOIUEGHWE K TIpolleccaM HEOAHTHOreHe3a B
onyxoinsax [9]. AkTuBHOCTE UPA perynupyercsl HECKOIbKIMI
CIT0CO0AMM; B YACTHOCTH, TIOAABISIETCS ABYMSI OETKOBBIMY WH-~
rUOMTOPaMH, TIPUHALICSKAIIIMA K CEeMEMCTBY CepIIHOB, —
PAI-1 u PAI-2 [2]. ToMumo uPA, B akTHBAUNH IIA3MHHOTEHA
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ENZYME IMMUNOASSAY OF PLASMINOGEN
ACTIVATION FACTORS IN BREAST CANCER:
CORRELATION WITH CLINICAL AND
MORPHOLOGICAL CHARACTERISTICS

Institute of Clinical Oncology

Destruction of tumor-surrounding basement membrane
and extracellular matrix by tumor-associated proteases is a
principal mechanism of cancer invasion and metastasis
[12]. A serine protease, urokinase plasminogen activator
(uPA), is a key element of proteolytic cascade resulting in
production of plasmin that destroys tumor stroma and may
play the central role in these processes [5]. Plasminogen
activation factors, in particular uPA, are also related to
tumor neoangiogenesis [9]. There are several mechanisms
of uPA activity regulation including inhibition by two pro-
teins from the serine class, that is PAI-I and PAI-2 [2].
Tissue plasminogen activator (tPA) plays an active part in
breast tumor plasminogen activation together with the uPA
[4]. These two enzymes normally belong to the fibrinolytic
system, the tPA being mainly secreted by endothelial cells



