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Pesiome

Lienb. OueHnTb ArHAMUKY 3a00/1eBaeMOCTH, KIIMHUKO-3MNAEMMNONOTMYECKINE XapaKTepu-
CTVIKM 11 pe3yrbTaThbl JlIeueHns 3/10KauecTBEHHbIX HOBOObpa3oBaHuii Tenia MaTtku (3HO TM)
y XeHLMH penpoayKTnBHOro Bo3pacta (15-49 net) B Pecny6nuke benapycb 3a 30-netHui
nepuopg (1993-2022 rr.).

Marepuanbl n metopgbl. /cnonb3oBaHbl AaHHble benopycckoro KaHuep-permcrpa
(47 822 cnyyasa 3HO TM), Ha OCHOBaHMM KOTOPbIX pacCymTaHbl CTaHAAPTM30BaHHbIE MO-
KaszaTtenu 3ab0neBaeMoCcT!, CMEPTHOCTM, OLHOrOANYHON NETANIbBHOCTU 1 5-NeTHeln cKop-
PEKTUPOBAHHOW BbIXKMBAEMOCTH.

Pe3synbraTbl. 3a n3yyaemblln nepuog B benapycn 3admkcupoBaH pocT 3a6oneBaeMocTu
3HO TM B 2,7 pa3a — ¢ 928 cnyyaeB B 1993 . o 2 539 B 2022 r. B cTpyKType OHKONO-
rmyeckon natonoruu y xeHwuH gonsa 3HO TM yBenuumnachb ¢ 6,8% (5-e mecto) go 9,5%
(4-e mecTO), NPV 3TOM CTAaHAAPTU3O0BaHHbIN MOKa3aTesb 3a00/IeBaeMOCTM BblpocC ¢ 12,2
[0 27,1 Ha 100 000 »keHcKoro HaceneHus (+122,1%). Oco6eHHO 3HaUUTENbHbIA MPUPOCT
(+128,8%) oTmMeueH B penpoayKTMBHOW BO3pacTHow rpynne (¢ 5,9 go 13,5 Ha 100 000),
roe 3HO TM nepemecTunuck ¢ 6-ro Ha 5-e mecTo (7,1% B 2022 r.). PocT 3a6oneBaeMocTu
npoucxoann Ha GoHe CHUXKEHNA YNCIIEHHOCTMN XEeHCKOro HaceneHus, YTo YKasbiBaeT Ha
BNUAHME He TONbKO Aemorpaduyeckmx, HO 1 gpyrux GakTopoB (3KONOrMYecKmnx, ropmo-
HanbHbIX 1 Ap.). CoBepLIeHCTBOBaHME AMArHOCTUKM NPUBENO K YBENNYEHUNIO [0 Bbl-
ABnAemMbix cnyyaes Ha I-Il ctagmax go 80,4%, npuyem B nocnegHee gecatunetme 80%
[AMarHo30B YCTAaHABMMBAOTCA YXe Ha | cTagun. DTo CNOCOOCTBOBANIO CHUMKEHUIO OJHO-
roanyHon netanbHoct ¢ 7,3% Ao 3,0% 1 OTHOWEHUA CMEPTHOCTU K 3a60N1eBaeMoCTy C
12,2% po 5,6%. AHann3 BbXKMBaeMOCTU NPOAEMOHCTPUPOBaN yiyylleHne 5-neTHen ckop-
peKTUpoBaHHOWM BblKMBaemocTn ¢ 82,5% go 90,8% B uenom no rpynne, gocturaa 97,4%
npu | ctagmun. Boicokne pesynbraTbhl OTMEUYEHbI Y NaLMEHTOK paHHEro penpoayKTUBHOIO
Bo3pacTa (15-34 roga) — 100% BbI>KMBaeMOCTb, TOra Kak B NOCTMeHOMNay3aibHOW rpynne
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nokasaTenu ocTalTca Huxe (79,7%), uto cBA3aHo ¢ bosee arpeccMBHbIMK FMCTONOrMYe-
cKumu TMnamu onyxonen. Mopdonorunyeckas ctpyktypa 3HO TM nmeeT Bo3pacTHble 0co-
6EeHHOCTU: Y MONOABIX KeHLWMH NpeobnagatoT capkombl (12,5%), a y naumeHToK cTaplue
50 neT — cepo3Hble 1 CBETNIOKNETOUHbIE KapLMHOMbI (6,1%), KapyuHocapkombl (1,7%).
BbiBoAbl. [poBefeHHOe MccnefoBaHe NOATBEPAUSIO 3HaUWTENbHbIA pPoCT 3abonesa-
emoctn 3HO TM B benapycu, BKntovaa penpoayKTVBHYIO BO3pPacTHYt0 rpynny. Boicokme
nokasaTtenu paHHeln ANarHOCTKN U BbIKMBAEMOCTU CBMAETENbCTBYIOT 06 3bdeKTuBHO-
CTW CyLlecTBYyOWNX MeToAoB flevyeHna. OgHako yBennueHne 4yncna cyyvyaeB Y »KeHLWnH
[1eTOPOAHOro BO3pacTa ANKTYET HEOHXOANMOCTb pa3paboTKy OpraHOCOXPAHAIOLLMX Nof-
XO[0B A1 COXPaHEHMA NX PENPOLYKTUBHON GYHKLMN.

KnioueBble cnoBa: 3/10KayecTBeHHble HOBOOOPA30BaHUA TeNna MaTku, penpoayKTUBHbIN
BO3pacT, 3a601eBaeMoCTb, BbXKNBAaEMOCTb, benopyccknin KaHuep-pernctp
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Abstract

Purpose. To evaluate the trends in incidence, clinical and epidemiological characteristics,
and treatment outcomes of malignant uterine corpus neoplasms (MUC) among women
of reproductive age (15-49 years) in the Republic of Belarus over a 30-year period (1993-
2022).

Materials and methods. Data from the Belarusian Cancer Registry (47,822 MUC cases)
were analyzed. Age-standardized incidence and mortality rates, one-year case fatality,
and 5-year adjusted survival were calculated.

Results. During the study period, Belarus experienced a 2.7-fold increase in MUC
incidence - from 928 cases in 1993 to 2,539 in 2022. Within the structure of female
oncological pathology, the proportion of MUC rose from 6.8% (5th rank) to 9.5% (4th
rank), while the standardized incidence rate increased from 12.2 to 27.1 per 100,000
female population (+122.1%). The most significant growth (+128.8%) was observed in the
reproductive age group (from 5.9 to 13.5 per 100,000), where MUC moved from 6th to 5th
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place (7.1% in 2022). The rising incidence occurred against the background of declining
female population numbers, indicating the influence of not only demographic but also
other factors (environmental, hormonal, etc.). Improved diagnostics led to an increase
in early-stage (I-l) detection to 80.4%, with 80% of cases now diagnosed at stage | in
the last decade. This contributed to reducing one-year case fatality from 7.3% to 3.0%
and the mortality-to-incidence ratio from 12.2% to 5.6%. Survival analysis demonstrated
improvement in 5-year adjusted survival rates from 82.5% to 90.8% overall, reaching 97.4%
for stage . Particularly impressive results were noted in early reproductive-age patients
(15-34 years) with 100% survival, while postmenopausal women showed lower rates
(79.7%) due to more aggressive histological tumor types. The morphological structure of
MUC exhibits age-specific patterns: sarcomas predominate in younger women (12.5%),
while serous and clear-cell carcinomas (6.1%) and carcinosarcomas (1.7%) are more
common in patients over 50.

Conclusion. The study confirmed a significant increase in MUC incidence in Belarus,
including among reproductive-age women. High rates of early detection and survival
indicate the effectiveness of current treatment methods. However, the growing number
of cases in women of childbearing age necessitates the development of organ-preserving
approaches to maintain reproductive function.

Keywords: malignant uterine corpus neoplasms, reproductive age, incidence, survival,
Belarusian Cancer Registry

B BBEJEHWE

3noKauyecTBeHHble HOBOOOpa3oBaHMA Tena Mmatky (3HO TM) 3aHMMAIOT LWECTOE MeCTO
B CTPYKTYpPE OHKOJIOrMyecKoi 3ab0ieBaeMoCTyi Cpean KeHLWMH, npu 3Tom B 2022 rogy
BO BCEM MUpPeE OblNo 3aperncTprpoBaHo 420 368 HOBbIX CJlyYaeB AaHHOIO 3aboneBaHNA
[1]. Teorpaduueckoe pacnpepeneHve 3ab6o0neBaemMoCTV XapakTepr3yeTcsa Bblpa)KeHHOMN
BaprabenbHOCTbIO: MaKCUMalibHble CTaHAAPTM30BaHHble Noka3aTenn otmevatoTca B Ce-
BepHon Amepuke, BoctouHon EBpone n ABcTpanuu, Torga Kak MMHMManbHble YPOBHN
3adMKCcMpoBaHbl B CTpaHax AQPUKN U 10XKHbIX pernoHax LieHTpanbHoin Asnn (puc. 1) [1].

Pecny6nuka benapycb, cornacHo CTaTUCTUYECKUM AaHHbIM, BXOAUT B YMCNIO CTPaH C
Hanbonee BbICOKMMM NMoKasaTenamm 3abonesaemoctn 3HO TM, npeBbllwas Aa)<e ypoBeHb
CLUA (24,3 npoTuB 22,5 cnyyas Ha 100 000 »keHcKoro HaceneHus cooteeTcTBeHHO) [1]. Co-
rMacHoO AaHHbIM benopycckoro KaHuep-perncTpa, exerogHo B CTpaHe perncrprpyertca
6onee 1 500 HOBbIX C/lyYaeB AaHHOW NaTONOMMK, NPUYEM 3a NOCSIeAHME 5 eT 3TOT NokKa-
3aTesNb cTabunbHO npeBbiwaeT 2 200 cyyaes B roa,.

onupgemnonoruyeckan xapakrepuctmka 3HO TM nmeeT Bbipa)keHHble BO3pacTHble
0CO6eHHOCTU. BonbWMHCTBO cnyyaes (75-85%) AMAarHOCTUPYETCA Y XKEHLUH NOCTMEHO-
naysasibHOro Bo3pacTa, TOra Kak Ha penpoayKTUBHbIN Bo3pacT (15-49 neT) npuxoautca
nuwb 15-25% Bcex BbiABNEHHbIX cnyyaes [2, 3]. B rnobanbHol CTpyKType OHKonornye-
CKOI 3a00/1€BAaEMOCTM CPeAn XeHLWMH pepTubHoro Bo3pacta 3HO TM 3aHMMalOT WwecToe
MeCTO € noka3satesiem 12,1 cnyyas Ha 100 000 HaceneHus. Mpwu 6onee aeTanbHOM paccMo-
TPEHVN OTMEeYaeTCA CYLIEeCTBEHHAA pa3HNLA MeXxay BO3PACTHbIMM rpynnaMu: B paHHeM
penpoaykTusHom Bo3pacTe (15-34 roga) 3HO TM HaxopaTca Ha 13-m mecTe (0,42 cnyuyan),
TOrAa Kak B No3gHem penpofyKTMBHOM Bo3pacTe (35-49 neT) NOAHMMAOTCA A0 LWeCTown
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Puc. 1. CraHaapTu3oBaHHble NOKa3aTenu 3a6onesBaemocTyl 310Ka4ecTBEHHbIMN HOBOOGpasoBaHNAMU
Tena matku B Mupe, 2022 .
Fig. 1. Standardized incidence rates of malignant neoplasms of the uterine corpus worldwide, 2022

no3suuunm (7,5 cnyyas). CornacHo aktyanbHbiM faHHbiM Cancer Today (2022 r.), benapycb
3aHMMaeT LWecToe MecTo No pacnpoctpaHeHHocTV 3HO TM cpefm eHLWUH penpoayKTuB-
HOro Bo3pacTa C nokasatenem 9,9 ciyyas Ha 100 000 HaceneHus [1].

AHanu3 yactoTbl BO3HUKHOBeHUA 3HO TM y »KeHLWnH AeTOPOAHOro BO3pacTa, a Tak-
xe 3bbeKTUBHOCTU NpMMEHAEMbIX METOAOB Tepanuu nMeeT ocobyto coLmanbHyo 3Ha-
UYMMOCTb, MOCKOMNbKY MO3BOJIAET OLEHUTb NepPCrneKTVBbl COXPaHEHNA PEenpPOaYKTUBHOWN
bYHKUMM Yy AaHHOW Tpynnbl NaLneHToB.

B LEJTb NICCNEOQOBAHKA

OueHKa OCHOBHbIX CTaTUCTUYECKUX MOKasaTenen 3/10KaueCcTBEHHbIX HOBOOOpa3oBa-
HWUI Tena matku B Pecnybnuke benapycb cpeam »KeHLWUH penpoiyKTUBHOIO BO3pacTa U1
OVHaMWKa U3MEHEeHUN 3TUX AaHHbIX 3a nocnegHue 30 net (1993-2022 rr.).

B MATEPWAJIbI U METObI

MaTtepunanom nccnefoBaHnAa NOCAYKMNM cBefeHna 1n3 benopycckoro KaHuep-peru-
cTpa 060 Bcex cnyyaax 3abonesaHna 3HO TM cpeau »keHwuH Pecnybnukmn benapycb 3a
1993-2022 rr. AHanm3 3a60/1eBaeMoCTh N CMEPTHOCTU 3a 30-NeTHWIA Nepuof NpoBeaeH
Ha OCHOBe OLleHK/ abCoNOTHbIX Ynces, 3aboneBLlmnx/ymepLumnx, SKCTEHCUBHbIX, BO3PacCT-
HbIX, FPYObIX UHTEHCUBHBIX U cTaHAapTu30BaHHbIX (World) nokasatenew B nporpamme MS
Office Excel, 2019. OueHKa oTAaneHHbIX pe3ysbTaToB leueHrsA NauMeHToOB NPOBEAEHa Ha
OCHOBe Nnokasatesien 5-neTHen KyMynAaTUBHOW CKOPPEKTMPOBAHHOWN BbKMBAaEeMOCTH.
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B PE3YJIbTATbHI

3a 3 pecatunetus HabnogeHun B benapycu 66110 3apeructpmpoBaHo 47 822 cnyyvas
3HO TM. KonuuyecTBo exkerogHo BbliBAAEMbIX CJlyyaeB BO3pocno ¢ 928 B 1993 r. go 2539
B 2022 r., UTO IeMOHCTPUPYET POCT 3aboneBaemocTy B 2,7 pasa. 3a 3TOT Nepuos, n3meHu-
NOCb Y MeCTo ;aHHON NaTONOrMKN B CTPYKTYpe OHKONOrMYeckon 3aboneBaeMocTu cpeam
MEHLWWH — € 6,8% (5-e mecTo) B 1993 I. 10 9,5% (4-e mecTo) B 2022 T. (punc. 2).

[pybble MHTEHCMBHbIE U CTaHAAPTM30BaHHble NoKa3aTenu 3abonesaemoctn 3HO TM
yBenuunnuco ¢ 17,1 Ha 100 000 »keHckoro HaceneHua B 1993 r. go 51,2 B 2022 r. (Temn
npupocTta +199,4%), n ¢ 12,2 po 27,1 (temn npupocTa +122,1%) cooTBETCTBEHHO (pUC. 3).

MpoBeaeHHbIN perpeccroHHbIN aHanu3 BbiABWI, YTO AeMorpaduyeckre nameHeHun
(BKNOUasA caBUMM B MONIOBO3PACTHOM CTPYKTYPE, COKpaLleHne YACNEHHOCT HaceneHna n
ypbaHusauumio) obycnosunu 6onee NonosuHbl (CBbile 55%) npupocTta 3aboneBaeMocTy,
TOrga Kak Ha fosto Npoumnx GakTopoB NPUXOAUTCA NNLLb 0Kono 45% [4, 5].

AHanu3 Bo3pacTHON AuHamuKn 3abonesaemocti 3HO TM BbIABUA YCTOMUMBYIO TEH-
OEHUMI0 K POCTYy MoKasaTefieil C yBenMyeHriemM BO3pacTa NauMeHToK, JOCTUras Makcu-
ManbHbIX 3Ha4YeHU B rpynne 65-69 net C nocnegyOLWMM NOCTENEHHbIM CHUMXEHUEM.
CpaBHUTENbHbIN aHanNM3 CPeHUX 5-NeTHMX NoKa3laTtenewn 3a nepuogbl 1993-1997 n 2018-
2022 rT. NpoAEMOHCTPUPOBAN BbipaXKEHHOE CMeLLeHNe NKa 3ab0neBaeMoCT Ha CTap-
LUMe BO3pacCTHble Fpynnbl — ¢ 55-59 net B Hauasne HabnogeHun fo 65-69 neT B nocnefHne
rofibl, YUTO COOTBETCTBYET CABMUIY Ha Liefioe AecAaTuneTue, Kak nokasaHo Ha puc. 4. Hau-
6onee 3HauUnTeNbHbIN NPUPOCT 3a601eBaEMOCTU 3aPUKCUPOBAH CPEAM KEHLMNH CTapLue
50 net. MNapannenbHO OTMEYaETCA MeHee BblpPaXeHHbI, HO CTaTUCTUYECKN 3HAUYMMbIN
pOCT NoKasaTenel B penpofyKTMBHOM Bo3pacTe: B rpynne 45-49 net 3aboneBaemocTb

1993 rog 2022 rop
MonouHas xenesa 18,1 Koxa
Kenypok MonouHas xenesa
Koxa KonopeKTtanbHbIl pak
KonopekTanbHbiin pak Teno matkun
Teno matku 6,8 AnyHnK
LLlerika maTKn 56 Mouka
AnyHnK 53 LnToBnaHana xxenesa

Nlerkoe 3,7

LLinToBnaHanA xkenesa 34
Jlenko3bl 3,3

0,0 50 10,0 15,0

YacToTa, %

20,0

Kenypnok
LLlenka maTkn

Jlerkoe

00 50

10,0

15,0 20,0 25,0

YacToTa, %

Puc. 2. CprKTypa 3a60/1eBaeMOCTM XKEHCKOro HaceneHus Pe(ﬂyGHVIKIII Benapbe 3/10Ka4YyeCcTBeHHbIMN

HoBooGpa3oBaHuAMU B 1993 1 2022 rr.

Fig. 2. Distribution of malignant neoplasms in the female population of the Republic of Belarus, 1993

and 2022
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Puc. 3. iluHaMunKa rpy6biX NHTEHCUBHDIX U cTaHAapTU3oBaHHbIX (World) nokasarteneii 3aboneBaemoctu
3N0KauyecTBeHHbIMN HOBOOGpa3oBaHMAMM Tena maTku B Pecny6nuke benapycb (Ha 100 000 »keHcKoro
HaceneHwms), 1993-2022 rr.

Fig. 3. Trends in crude, age-specific, and standardized (World) incidence rates of malignant neoplasms
of the uterine corpus in the Republic of Belarus (per 100,000 female population), 1993-2022
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Puc. 4. BospacTHble nokasatenn sabonesaemocTu 3n1oka4ecTBeHHbIMA HOBOO6pa3oBaHNAMM TeNa
MaTKu XeHwmH Pecny6nukun benapycb (Ha 100 000 »KeHCKOro HaceneHUs COOTBETCTBYIOLLEro Bo3pacra)
B 1993-1997 1 2018-2022 rr. u TeMnbl NPUPOCTa NoKa3saTesell 3a601eBaeMoCTU B OTAENbHbIX
BO3PacTHbIX rpynnax

Fig. 4. Age-specific incidence rates of malignant neoplasms of the uterine corpus among women

in the Republic of Belarus (per 100,000 female population of the corresponding age) 1993-1997

and 2018-2022, and the growth rates of incidence in selected age groups
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yBennuunacb ¢ 27,2 no 37,4 Ha 100 000 »keHckoro HaceneHus, B 40-44 roga — ¢ 12,1 po
17,1,835-39 net-c 4,0 go 8,4, 8 30-34 roga — ¢ 2,0 go 3,3 Ha 100 000. Ocoboro BHMMaHusA
3acNyKMBaeT AByKpaTHOe yBenunuyeHve nokasarenen 3aboneBaemoctu gaxke B Camol Mo-
NnoAon Bo3pacTHOW rpynne 25-29 feT, 4To CBUAETENbCTBYET O PacCUMPEHNN BO3PACTHbIX
rpaHuUL, puUcKa pas3BuUTUA AaHHOW NAaTONOTUN.

3a aHanusnpyembliii 30-neTHri nepuop (1993-2022 rr.) B benapycu Habnoganucs 3Ha-
ynTeNbHble 3MeHeHUsA aemorpadrueckon CTPYKTypbl XXeHCKOro HaceneHua. [lo 2003 r.
OTMeYanca pPocT YNCIIEHHOCTU KaK BCEro »KEHCKOro HaceneHus, Tak N XeHLWWH penpo-
OyktusHoro Bospacta. OgHako ¢ 2004 r. 3aduKcMpoBaHa ycTonumBas oTpuuaTenbHas
AVHaMMKa: obLlasn YMCNEHHOCTb XeHLWMH coKpaTunack ¢ 5 421 651 go 4 963 666 ueno-
BeK K 2022 ., a KOJIMYECTBO XeHLUMH AeTOPOAHOro Bo3pacTta yMeHbwunioch ¢ 2 509 194
0o 2144391 (pwuc. 5, 6, 7).

MpumeuaTenbHo, uTo pocT 3abonesaemocTyt 3HO TM Habnoganca Kak B nepuog yse-
nnyenmna (1993-2003 rr.), Tak 1 B Nepuog YMeHbLUEHNA YACIEHHOCTU PENPOAYKTUBHOIO
KOHTMHreHTa (2004-2022 rr.). B nepBbIi neprof nokasaTtenu Bbipocnm ¢ 5,9 go 8,5 cnyyas
Ha 100 000 HaceneHwus (+44,1%), Bo BTOpoi nepuog — ¢ 6,6 go 13,5 Ha 100 000 (+104,5%).
Mpu 3TomM B NepBOM ciyyae pocT NPOUCXoau Ha GoHe yBennueHus JONu XeHLWWH pe-
NPOAYKTUBHOrO Bo3pacTta B obLlen CTpyKType HaceneHns, a BO BTOPOM — NpK COKpalle-
HUW 3TON AONN.

Takum o6pa3zom, ¢ 2004 r. ycTonumBbI pocT 3abonesaemoct 3HO TM HabntogaeTca
Ha PpoHe oTpuLaTenbHoO AeMorpaduyeckon AMHaMMKK, 3aTparnBatoLLell Kak OBLLYI0 Ymc-
NEHHOCTb »KEeHCKOro HaceneHns, Tak 1 NONynALMIO XeHLWMH PenpoayKTMBHOro BO3pacTta
[6-9].

1993 2022
MonouHas xenesa 29,3 MonouHas xenesa 26,7
LLlerka maTkmn LLnTtoBraHan xenesa
LLnToBnaHan xenesa Koxa
*Kenypok LWeika maTkm
ANYHUK Teno matkun
Teno matku ANYHKK
Koxa MenaHoma Koxu
bonesHb XogxKnHa Mpamas KnwKa
JNekosbl Xenynok
[fonosHon mo3r n LUIHC M 2,8 Mouka 2,4
0,0 10,0 20,0 30,0 40,0 0,0 10,0 20,0 30,0
YacToTa, % YacToTa, %
Puc. 5. CTpykTypa 3a6oneBaemMocCTy 3/10Ka4eCTBEHHbIMY HOBOOGPa30BaHNAMM KEHLWH
penpoayKTuBHoro Bospacrta B Pecny6nuke benapycb B 1993 1 2022 rr.
Fig. 5. Distribution of malignant neoplasms among women of reproductive age in the Republic
of Belarus, 1993 and 2022
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Puc. 6. ilnHaMnKa nokasaTenei 3a6oneBaemMoCcT XKeHIH penpoAyKTUBHOro Bo3pacTa (15-49 ner)
3/10KauyecTBeHHbIMN HOBOOGpa3oBaHNAMM Tena maTku (Ha 100 000 xKeHwWwmH), 1993-2022 rr.

Fig. 6. Trends in uterine corpus cancer incidence rates among women of reproductive age (15-49 years)
in Belarus (per 100,000 women), 1993-2022

AHanu3 guHammkn 3abonesaemoctn 3HO TM ¢ 1CNonb30BaHUEM CPEdHUX 5-NeTHUX
nokasatenen (1993-1997 rr. — 2018-2022 rr.) BbiABUA 3HAUUTENbHBIN POCT NOKa3aTenemn
BO BCeX BO3PACTHbIX rpynnax. Kak AeMoHCTpuUpyIoT pe3ynbraTbl MccnefgoBaHua (puc. 8),
yacToTa BcTpeyaemocTy 3HO TM cyuecTBeHHO yBenmuuiacb Cpeau »KeHWuH Kak paHHe-
ro (15-34 ropga), Tak u nosgHero (35-49 neT) penpoayKTUBHOIO BoO3pacTa.
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Fig. 7. Trends in the population size of women of reproductive age and their proportion in the total
female population of the Republic of Belarus, 1993-2022
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Bo3spacta B Pecny6nuke benapycb

Fig. 8. Average 5-year incidence rates (per 100,000 female population) of malignant neoplasms

of the uterine corpus among women of early and late reproductive age in the Republic of Belarus

AHanu3s 3a6oneBaemoctii 3HO TM BbISABUN 3HAUUTESIbHBIE Pa3NMuna Mexay Bo3pacT-
HbiMM rpynnamu. Cpeau »eHLWrH NO34HEro penpoayKTUBHOIo Bo3pacTa (35-49 net) no-
Kasatenu Bbipocnun ¢ 13,1 go 20,3 Ha 100 000 HaceneHwus, Torga Kak B rpynne paHHero
penpoayKTMBHOro Bo3pacTa (15-34 roga) 3adpuKcnpoBaH 6osiee YemM ABYKPATHbIN POCT —
¢ 0,8 go 1,7 Ha 100 000. BaxHbIM acneKkTom ABAAETCA ynyuylleHue paHHen ANarHOCTUKN:
3a nepuiog 1993-2022 rr. 80,4% cnyyaes 3HO TM BobiABnanuch Ha I-Il ctaguax, npuyem
cpean XeHWKWH penpoayKTMBHOIO BO3pacTa 3TOT MOKasaTenb yBenuumnca ¢ 78,5% pno
86,2%. OcobeHHO MOKa3aTeNlbHO, YTO B MocnefHee pgecAtunetre okono 80% BrepBble
[AVArHOCTMPOBAHHbIX C/TyYaeB y AaHHOW KaTEropMmn NAaLMEHTOK OOHaPYKMBAOTCA yXKe Ha
| ctagun 3aboneBaHKA, UTO CBUAETENBCTBYET O 3HAYUTENIBHOM NPOrpecce B AUArHOCTUKE
(pwnc.9).

CornacHo npefcTaBieHHbIM AaHHbIM (prc. 10), yacToTa pacnpocTpaHeHHbix dopm 3HO
TM oka3anacb 0fjMHaKOBOW Cpefu XeHLLMH KaK paHHero (15-34 roga), Tak u nosgHero (35—
49 neT) penpofyKTMBHOroO Bo3pacTa. 3a 30-neTHMI nepuog HabnogeHun (1993-2022 rr.)
NPOU30LWLIO 3HAYUTENbHOE YNyylleHne NnokasaTeNien OQHOrOANYHON NeTabHOCTU: Cpe-
ON KEHLWWH penpoayKTMBHOro BO3pacTa 3TOT MokasaTtesnb cHusunca ¢ 7,3% go 3,0%, a
B BO3pacTHon rpynne 50+ net - ¢ 18,1% go 8,9%. 3Tn n3mMeHeHUsa CBMAETENbCTBYIOT O
CYLLECTBEHHOM MPOrpecce B paHHEW AMarHocTuKe 1 neyeHnm 3abonesaHnsa. OgHAKO Bax-
HO OTMETUTb, YTO COXPaAHAETCA 3HauuTenbHoe (B 2,1-2,4 pa3a) NpeBbILIEHME NOKa3aTenemn
NneTanbHOCTM Cpefn NauMeHTOK MeHOMNay3anbHOro BO3pacTa Mo CPABHEHMIO C XKEHLYUHa-
MU PenpoayKTUBHOTO Neproaa, NnpuyemM JaHHasA TeHAeHUMA Habnoganack Kak B Hayane
(1993 r.), Tak 1 B KOHUe (2022 r.) nccnegyemoro nepropga.
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Puc. 9. lnHaMunKa 4acToTbl ANArHOCTUKI 3N10Ka4ecTBEHHbIX HOBOO6pa3oBaHMIii TeNla MaTKN MO CTaAnAM
3a6oneBaHNA cpeAn XKeHLMH penpoAyKTUBHOro Bo3pacTta, 1993-2022 rr.

Fig. 9. Trends in diagnostic frequency of malignant uterine corpus neoplasms by disease stage among
women of reproductive age, 1993-2022
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Puc. 10. YacToTa (cpepaHme 5-neTHne nokasaTtenu) AMArHOCTUKN 3/10KayeCcTBEHHbIX HOBOOGpasoBaHMii
Tena maTKu No cTapuAm 3abonesaHuA cpean KeHWMH paHHEro N NO3Hero penpoAyKTMBHOro Bo3pacTta
Fig. 10. Diagnostic frequency (5-year mean rates) of malignant neoplasms of the uterine corpus

by disease stage in early and late reproductive-age women
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HecmoTpsa Ha ycTtonumsbin pocT 3abonesaemoctvt 3HO TM cpefin XeHLWMH penpoayK-
TVBHOIO BO3PaCTa, NMoKa3aTenu CMepTHOCTM AEMOHCTPUPYIOT cTabunr3auumio, a COOTHOLLe-
HYe CMepPTHOCTY 1 3a60NeBaeMoCT/ — BbIPaXXeHHYI0 TeHAEHLUMI0 K CHukeHmo. CornacHo
CTaTUCTMYECKUM AaHHbIM, ypoBeHb cmepTHOCTM oT 3HO TM B AaHHOI BO3pacTHOM rpynne
NpakTnyeckn He nameHunca 3a 30-netHun neprog: 0,72 Ha 100 000 B 1993 r. npoTtus 0,75
Ha 100 000 B 2022 r. Oco6eHHO NoKa3aTeNbHbIM ABASETCA CHUXKEHME Ko3dduLmeHTa OT-
HOLUEHNA CMePTHOCTU K 3aboneBaemocth ¢ 12,2% fo 5,6% (temn cHuxeHua 119,7%), uto
ybeautenbHO CBUAETENbCTBYET O MOBbIWEHUN SGPEKTUBHOCTU NleuebHbIX MeponpUATUIA
(puc. 11). Bo3pacTHOM aHanu3 BbIABUA CrlefytoLine 0COOEHHOCTY: Cpefiv XeHLLMH No3aHe-
ro penpoayKTVBHOro Bo3pacta (35-49 net) cMepTHOCTb cHM3MnNacb ¢ 1,7 go 1,5 Ha 100 000,
TOrAa Kak B rpynne paHHero penpoayKkTMBHOro Bo3pacta (15-34 roga) 3ToT NokKasaTesb
ocTaBanca ctabunbHo HU3KKMM (0,1-0,2 Ha 100 000) Ha NPOTAXKEHMIN BCEro UCC/IefyeMOro
nepvopa, YTo NOATBEPKAAETCA AaHHbIMU benopycckoro KaHuep-permcTpa.

AHanu3 otaaneHHbix pesynbtatoB neyeHma 3HO TM y XeHWMH penpoayKTUBHOrO
BO3pacTa, NPOBeAEHHbI HAa OCHOBE MoKa3aTenen 5-neTHen KyMyNAaTVBHON CKOPPEKTU-
POBaHHOW BbIXK1BAEMOCTM, BbIABWI 3HaUMTESIbHOE YNyylleHne TepaneBTUYeCKNX pesysb-
TaToB 3a 30-neTHWIA Nepuog HabnogeHn (puc. 12). O6Lwwan BbPKMBaEeMOCTb YBenunnach
€ 82,5+2,1% B 1993 r. (N0 AaHHbIM 441 nauymeHTKM) Ao 90,8+1,1% B 2022 r. (1053 nauwm-
eHTKK; p<0,05), a cpean nauneHToK, NONYUYMBLUNX pafdnKabHoe feyeHne (369 cnyyaes B
1993 r. npoTmB 927 B 2022 r.), 5TOT NOKa3aTenb Bblpoc ¢ 87,3+2,1% a0 95,5+0,9% (p<0,05).
Hanbonblwasna 3¢ppeKTUBHOCTb NeyeHna oTMeyaeTca npu | ctagum 3aboneBaHua: B 2022 T.
5-neTHAA BbKMBaeMOCTb cocTasuna 97,4+0,7% cpefin Bcex NauneHToK penpoayKTNBHO-
ro so3pacta u 97,7+0,7% cpenu nonyuynsLIKX pagrKkanbHoe nevexue (puc. 13). OcobeHHO
BrevatnAlLwme pesynbraTbl JOCTUTHYTbI B FPynMe paHHero penpogyKTMBHOro Bo3pacTa
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Puc. 11. ivHamunKa nokasatener (Ha 100 000 HaceneHusn) 3a6oneBaemMoCTM XKEHLWH PenpoAyKTUBHOIO
BO3pacTa 3/10KaueCTBEHHbIMU HOBOO6Pa30BaHUAMM Tesla MaTKUN, CMEPTHOCTM OT HUX U OTHOLLEHUSA
CMepTHOCTIU K 3a6oneBaemocTu 3a nepuog 1993-2022 rr.

Fig. 11. Trends in incidence (per 100,000 population), mortality, and mortality-to-incidence ratio

of malignant neoplasms of the uterine corpus among women of reproductive age, Republic of Belarus,
1993-2022
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Puc. 12. invHamnKa nokasartenen 5-neTHell CKOPPEKTMPOBaHHOI KYMY/IATUBHO BbRDKMBaeMoCTM
nayMeHTOK penpoayKTUBHOIO BO3pacTa CO 3/10Ka4ecTBEHHbIMU HOBOO6pa3oBaHUAMY TeNla MaTKMN
Fig. 12. Trends in 5-year adjusted cumulative survival rates among women of reproductive age
with malignant neoplasms of the uterine corpus

(15-34 ropa), rae BbhkmMBaemocTb B 2022 . coctaBuna 100% Kak B o6Luelt rpynne, Tak 1
cpeav NaumeHTOoK, NpoLweawnx pagukanbHoe neveHune. nA *KeHWmH no3gHero penpo-
OYKTUBHOrO Bo3pacTa (35-49 net) obwuin nokasatenb 5-neTHel BbiKMBaemocTu B 2022 .
poctur 90,3%0,7%, npwu | ctagnn - 97,3+£0,8%, a cpeam NoNyumMBLLMX pajuKanbHoe feye-
Hue — 95,2+1,0% (Bce ctagumn) n 97,5+0,8% (I ctagns) COOTBETCTBEHHO.

CornacHo nuTepaTypHbIM AaHHbIM U pe3yfbTaTaM Hawero uccnegosaHus, 3HO TM
B MOCTMeHoMnay3aibHOM Mnepuoae xapakTepusytotca 6onee arpeccBHbIM TeYEeHUEM Mo
CpaBHEHVIO C aHaNIorMyHbIMK 3a60NEBAHNAMN Y KEHLLMH PENPOAYKTMBHOIO BO3pacTa
[10, 11]. MpoBeneHHbIN aHanNU3 5-neTHen CKOPPEKTUPOBAHHOWM BbIKMBAEMOCTU BbIABUI
CyLIeCTBEHHbIE Pa3IMunA MeXAy BO3PacTHbIMU rpynnamun: cpedn naumeHTok 50 net m
CTaplue faHHbIN NoKasaTenb coctaBun 64,7+1,0% (3199 nayuneHTokK) B 1993 1. 1 79,7+0,6%
(9344 naumeHnTkn) B 2022 r., TOrga Kak B NoArpymnne, NonyymsLIen pagnkanbHoe fieuyeHune,
3HayeHuAa ynyJdwmnuco ¢ 75,1+2,1% (n=2404) po 88,3+0,5% (n=7836) cOOTBETCTBEHHO.
CTaTUCTMYECKMI aHaNM3 NOATBEPAUN AOCTOBEPHOCTb pas3nnunin (p<0,05) Kak B obLei
BbIKMBAEMOCTW, TakK 1 NPY NOCTaAUNHOM CPaBHEHUWN C NOKa3aTeNnAaMn PenpoayKTUBHOWM
BO3PACTHON rpynnbl, YTO HarNAZHO AeMOHCTpupyeT puc. 14. MNonyyeHHble pesynbTaTbl
CBUAETeNbCTBYIOT O 3HaUUTeNbHOM nporpecce B neyeHun 3HO TM y naumeHToK noctme-
HoOMay3afbHOro BO3pacTa, OAHAKO COXpaHsAloLleeca OTCTaBaHMe OT nokasaTenen mMono-
[bIX XeHLWMH NoaTBepKAaeT faHHble 0 6bonee arpeccnBHOM B1MONOrMYecKom NoBeaeHN
onyxosen B 3TOM BO3pacTHOW KaTeropuu.
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Puc. 13. CKoppeKTMpoBaHHaA BbXKMBAaeMOCTb KEeHLH PenpoAyKTUBHOIO Bo3pacTta

€O 3/710KayecTBEHHbIMU HOBOOGpa3oBaHUAMU Tesla MaTKy B Pecny6nuke benapychb B 2022 .

Fig. 13. Adjusted survival of women of reproductive age with malignant neoplasms of the uterine
corpus in the Republic of Belarus, 2022
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Puc. 14. CKoppeKTMpoBaHHaA BbRKMBAeMOCTb XKeHLYMH NoCcTMeHonaysalbHOro Bospacra

€O 3710KayecTBEHHbIMU HOBOOGpasoBaHUAMN Tesla MaTKu B Pecny6nuke Benapycb B 2022 .

Fig. 14. Adjusted survival of postmenopausal women with malignant neoplasms of the uterine corpus
in the Republic of Belarus, 2022
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Mopdonornyeckas cTpyKTypa 3n0KayecTBeHHbIX HOBOOGpa30BaHWii TeNa MaTK B penpoayKTUBHOI
1 MeHoMNay3anbHO rpynnax nayueHToB
Histological subtypes of endometrial cancer in premenopausal and postmenopausal patients

MauwneHTbI penpoayk- MaymneHTbl B BO3pacrte

ﬂ:si’x‘;rg:;;';’; TUBHOTO BO3pacTa 50 neT 1 crapie LAl

abc.uncno | % a6c¢. uncno % abc.uncno %
CapKombl 784 12,5 1750 43 2134 54
KapunHocapKkombl 36 0,57 692 1,7 728 1,6
EEEE.ZH:;%i?pHuﬁ%OM-M 192 3,0 2506 6,1 2698 58
AAeHOKapLUUHOMbI 5232 83,25 35296 87,05 40528 86.5
[NOCKOKNEeTOUHbIN pak 41 0,65 303 0,75 344 0,7
NTOIo 6285 100 40 547 100 46 832 100

Mopdonornyeckasn sepudurkalua guarHosa bbina nposegeHa B 99,5% cnyyaes, BKIIO-
yasa rmcronornyeckoe noaTeepxaeHme B 97,9% v untonormnyeckoe nccnegosaHve B 1,6%
cnyvaeB. Cpeaun 46 832 maumeHTOK C ructonornyeckn sepudurymposaHHbimu 3HO TM
6b11M BblAeneHbl 4 OCHOBHbIE TPYNMbl ONyXonen: afeHoKapLMHOMbI, KapLUHOCaPKOMbI,
CepO3Hble 1 CBET/IOKNETOUHblE afleHOKaPLMHOMbI, @ TakXe MIOCKOKNeTOUHbIN pak. Mpn
3TOM pacnpegeneHvie MMCTONOrNYeCcKmX TUMOB OMyXONien CyLWeCTBEHHO pPa3finyanocb
MeXxAay noarpynnamu NauMeHToK penpoayKTMBHOMo BO3pacTa M MeHomnay3abHOro nepu-
opa (cm. Tabnuuy).

[aHHbI BCECTOPOHHMI AMArHOCTMYECKMIA MNogxopd, obecneumBLIMI MPAKTUYECKN
nonryio (99,5%) mopdonormnyeckyio BepmduKaLmio, N03BON NPOBECTN TOUHYIO KNlacCU-
duKaumio onyxonen 1 BbiIIBUTb XapakTepHble Pasnnuna B rMCTONIOrMYECKOn CTPYKType
MeXAy BO3pacTHbIMY rpynnamu. XoTa afeHoKapLUHOMbI OKasanucb Hanbonee pacnpo-
CTPaHEeHHbIM TUNOM ONyXOoNen B Lienom, Apyrue noaT1nbl AeMOHCTPUPOBanmM Bo3pacT-3a-
BMCMMble 0COOEHHOCTM YaCcTOTbl BCTPEYAEMOCTH.

AHanun3 mopdonoruueckon cTpyktypbl 3HO TM BbIABUN CyLeCTBEHHble pa3nnuus
MeXAy BO3pacTHbIMM rpynnamu naumeHTok. Cpean »eHWmH penpoayKTMBHOIoO BO3pac-
Ta B 12,5% cnyyaeB ANarHoCTMPOBANNCh HEINUTENMANbHbIE OMYXONN (NefioMMOCapPKOMa,
sHAoMmeTpuanbHaa capkoma low u high grade, pabgommnocapkoma), Torga Kak y nauu-
€HTOK cTaplue 50 net Nnofo6Hble HOBOOOPA30BaAHMNA BCTPEYANINCh 3HAUNTESIBHO pexe —
nuwb B 4,3% cnyvaes (p<0,05). HanpoTus, anuTennanbHble onyxonn c HebnaronprATHbIM
NpPorHo3om, TpebdyioLire 6osiee arpeCCUBHON XMPYPrYeCcKom TaKTUKM U JOMOSTHUTENBHO-
ro JIeKapCTBEHHOTO flieyeH s, Npeobnagany B MOCTMEHOMAY3aNbHOW Fpynne: CePO3Hble U
CBET/IOK/IETOUHbIE KapLUUHOMbI BCTpevannch B 2 pasa valle (6,1% npotus 3,0%, p<0,05),
a CMeLlaHHble 3NUTENNaNbHO-Me3eHXMMaNbHble KapLuUHocapKkoMbl — B 3 pa3a vale (1,7%
npotus 0,57%, p<0,05).

31 Mmopdonormyeckne 0cobeHHOCTH, HapAZy C HaNMUMEM TAXKENOWN CONyTCTBYIOLEN
naTosiorum y 60/IbLUIMHCTBA NaUMEeHTOK cTaplie 50 fieT, NpyBenu K ToMy, YTO MHOTUM 13
HVX BbINOSTHANINCD YCIOBHO pafnKaibHble onepauuu, a 3anjiaHMpoBaHHOE agbloBaHTHOe
NeyeHme YacTo He yaaBanoch 3aBepLnNTb B MOSIHOM 06bemMe. BepoATHO, UMEHHO coyeTa-
HVe 3TnX ABYX $GaKTOpOB — HEGNAronNpPUATHON MMCTONOrMYECKOW CTPYKTYPbl ONyxXonel 1
COMyTCTBYIOLEN NATONOMMN — 06BACHAET 6oNee HU3KMEe NoKasaTenn 5-NeTHel BblK1Bae-
MOCTU Cpean NOCTMeHOMNay3abHbIX MALUEHTOK.
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CornacHo AaHHbIM benopycckoro KaHuep-perncTpa, Ha KoHew, 2022 r. nof gncnaHcep-
HbIM HabnoAeHEM B OHKONOTMYECKNX YUpeXAeHUAX CTPaHbl COCTOANN 25 387 KeHLWmH
¢ 3HO TM, 13 koTopbix 4 517 (17,8%) 6binn penpofyKTBHOro Bo3pacTa. [pumeyatenbHo,
UTO JONA NaLMEHTOK, HaXoZAWKMXCA Ha yueTe 5 n 6onee nert, coctasuna 65,1% B obwen
rpynne v gocturana 77,4% cpeam »eHWmH penpoayKTMBHOro BO3pacTa, YTo CBUAETESb-
CTBYeT 0 6onee 6naronpuATHbIX MCXOAAX JIeUeHMA B MOJIOAOM BO3PaCTHON rpynne.

B OBCYXJEHWUE

Hactoswee 30-neTtHee nccnegoBaHme (1993-2022 rr.) npeactaBnAeT KOMMIEKCHbIN
aHanu3 anuaemmonornyecknx xapakrepuctuk 3HO TM cpeau XeHWUH penpoayKTuBs-
Horo Bo3pacTa B benapycu. MNonyyeHHble AaHHbIe BbIABUAN YCTOMUUBBIA POCT 3abone-
BaeMoCTV C TeMnom npupocTa +128,8%, 3HaunTenbHO NpeBbILAOLWMIA CPegHEMUPOBbIE
nokasatenu (1-2% B rog, no gaHHbIM Bray et al. [12]). Oco6eHHO BbipaMeHHbI poCT OT-
MeueH cpeau XeHWwuH 35-49 net — 3aboneBaemocTb B 3ToN rpynne B 21,6 pa3a Bbllle,
yem y naumeHTok 15-34 neT, uTo COOTBETCTBYET rMO6aNbHOW TEHAEHLNN KOMONOMKEHMWAY
KOHTUHreHTa [13, 14].

CraHZapTV30BaHHbIN Nokasatenb 3abonesaemoctu B benapycn (24,3 Ha 100 000 >keH-
CKOro HaceneHus) CylecTBEHHO NpeBbIIaeT He TONbKO CpedHEeMUPOBON ypoBeHb (12,1),
HO 1 NoKasaTenn cocefHmx cTpaH (Poccma — 18,4, YkpanHa - 16,2) [1]. Takoe nonoxeHwe gen
MOXeT OObACHATLCA Kak COBEPLLIEHHO CUCTEMON yyeTa laHHbIX benopycckoro KaHuep-pe-
rMcTpa, Tak 1 cneundryeckumn paktopamm pucka: pocT PacnpoCTPaHEHHOCTN OXMpPEHUA
(c 15 po 25% 3a nepuog HabnogeHun), penpoayKTUBHbIE N3MEHEHUA (CHUXKEeHMe poXKaae-
MOCTK, NO34HNE NnepBble poAbl — Nocae 27 neT), yBennyeHme 4acToTbl CMHAPOMA MOSINKN-
CTO3HbIX ANYHUKOB [13, 14, 16]. BaxkHyt0 ponb B NOBbILEHNN BbIABAAEMOCTU Cbirpano wWwu-
poKoe BHegpeHue TpaHcBarnHanbHoro Y3U n ructepockonum ¢ 2000-x rr. [17, 18].

KnioueBbiMm gocTuxeHnem 6enopycckor cMcTeMbl 34paBOOXPaHEHUA CTan BbICOKMI
npoueHT (86% B 2022 r.) BbiAiBNeHMA 3HO TM Ha |-l cTagusAx, uTo NnpeBbIWaeT NoKasaTtenmn
CTpaH Co cpefHUM ypoBHeM foxofa (70-75%) n npmbnukaeTca K ypOBHIO Pa3BUTbIX ro-
cypapcts (90% B lepmaHun) [1, 19, 20]. 3TOT pe3ynbTaT 00yCNIOBNEH Pa3BUTON CUCTEMON
ambynaTopHoOro HabnogeHns, BHepeHeM COBPEMEHHbIX MeTOo0B AmnarHocTukn (Y3U,
MPT) 1 noBbilweHeM OHKONOrMYeCKo HaCTOPOXKEHHOCTY Bpaden. OfgHaKo COXpaHATCA
npo6nembl No3gHen anarHoctuku (10-15% cnyvaes) 1 cnoxHocTu anddepeHumnansHON
AVNArHOCTUKM Y MONOABIX XKEHLLWH, KOrAa cpefHee BpeMsa YCTaHOBSIEHUA AMarHo3a JOCTU-
raet 6-9 mecaues 13-3a HecneyneUYHOCTU cMmMnTomMoB [21].

5-neTHAA BbiKMBaeMocTb aocturna 90,8% B8 2022 r., npeBbiwan cpeaHeMUpPOBbIe Mo-
Ka3atenu (75-85%) [22], n conocTaBmma ¢ pa3BuTbiMu cTpaHaMmu (TepmaHua — 92%, CLLA -
91%) [20, 23]. Ycnex obycnoBneH LeHTpanv3aumnen OHKOIOrMyeckoi MoMoLLm 1 cTaHaap-
Tr3aumen nevyenus [24]. NMpwn 3ToM coxpaHAeTCA pa3pbiB C MUPOBbIMU Nuaepamun (94-96%
B8 CkaHAMHaBumK) [25], UTo MOXeT ObITb CBA3aHO C OrPaHUYEHHON JOCTYMHOCTbIO TapreT-
HOW Tepanun n He[OCTaTOYHbIM OXBAaTOM FreHETUYECKOro TeCTUPOBAHNA.

YHuKanbHbIMM 0cobeHHOCTAMY 6enopyccKorn NoNynALMN ABAAIOTCA:
®  OTCYTCTBME 3HAYMMOW Pa3HMLbl B BbIXXMBAEMOCTU MeKAY FOPOACKMMU N CENbCKUMMN

XutenbHuLamm 6narogapa LEHTPaNnN30BaHHON cMCTeMe NOMOLLN;

BO3ACTHON NuK 3aboneBaeMocTu — 65-69 net (vs 70+ neT B 3anafHbix cTpaHax) [23];

COXPaHALWNIACA Pa3pbiB B BbXKMBAEMOCTU Mexay monofabimu (90,8%) 1 noxunbimm

(79,7%) nayneHTKamu.
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B 3AKJTIOMEHUE

MNpoBeaeHHoOe UCCieOBaHMeE BbISIBUIO 3HAUMTENbHBIN pocT 3aboneBaemoct 3HO
TM cpefu XeHLMH penpoayKTUBHOMO BO3pacTa NPy COXPaHEHMM BbICOKMX NMOKa3aTenei
paHHel OMArHOCTMKM U BbIKMBAEMOCTU. B ycnoBusx oTpuuaTenbHOro ecTteCTBEHHOro
npupocTa HaceneHmsa ocobyto akTyanbHOCTb NprobpeTaeT pa3paboTka opraHOCOXpaHsa-
IOLLMIX METOZIOB NleyeHnA ANA AaHHOW KaTeropum NaLMeHTOK C Lieflbio COXPaHeHUs nx pe-
NPOAYKTUBHOW GYHKLMN.
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Abstract

Introduction. Patients with head and neck cancers are often treated with external beam
radiation therapy as definitive and adjuvant treatment, dose volume histogram is the best
tool for plan evaluation in 3DCRT to assess target volume coverage and doses to organ at
risks.

Purpose. To compare the actual planning target volume coverage by a prescribed dose of
radiotherapy in head and neck, with analysis of dose volume histogram for organ at risks.
Materials and methods. A cross-sectional retrospective descriptive comparative study
conducted during a period of four months from (Dec. 2020 to Apr. 2021). The total number
of patients included in study was (82).

Results. Cancer of larynx is the higher incidence cancer of head and neck, account 46.3%
in studied patients. The dosimetric assessment in this study revealed that the planning
target volume coverage in head and neck cancers at V90% isodose line and V95%
isodose line by using 3DCRT was superior for phase two than phase one (p<0.0001).
Regarding organ at risks in head and neck cancers the mean dose of right parotid in 38/41
(92.7%) of patients is 3990.82+1470.74 cGy, and left parotid mean dose in 36/41 (87.8) is
3829.33+1417.68 cGy. Mean dose of spinal cord in 41 (100%) is 2247.92+912.03 cGy. Mean
dose of right cochleae in 38 (92.7%) of patients is 2452.87+1596 cGy and to left cochleae
in 36/41 (87.8%) is 2361.86+1599.27.
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Conclusions. Planning target coverage in HNC at V90% isodose line and V95% isodose
line by using 3DCRT was superior for phase two than phase one. The recommended dose
constraints for parotid gland cannot be achieved by using 3DCRT for treating head and
neck cancers. The recommended dose constraints for spinal cord, cochlea and eye lenses
can be achieved by using 3DCRT for treating head and cancers.

Keywords: DVH, 3DCRT, HNC, PTV, dosimetry

MycTada Accep Anb-Tamep', WanbaH Abgyncanam AnbmyxTap', 3axpaa Jxkuxag
Xamuan?, Maneap Anb-Hakkaw?, Haspac Ann?, Cypa Mocnd?, Axmen Anbuiesen®<
! Cneuranu3rnpoBaHHasa 60bHULLA OHKONOTUU U AAEPHON MeAULMHDI, YNpaBineHue
3apaBooxpaHeHua Mocyna, MuHncTepcTBo 3gpaBooxpaHenus, Mocyn, Upak

2 LleHTp oHKoNoOrMmM 1 rematonorun umeHn Mmama XycenHa, MuHuctepcTso
3apaBooxpaHeHus, Kapbana, Mpak

3 MegnumHckuin konnen, bargagckun yHusepcutet, bargag, Vpak

4 bargafckuin LeHTP paanoTepanny 1 saepHoOn meamumHbl, Komrieke bargag Megukan
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KOHGNUKT MHTEpecoB: He 3asiBfieH.
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Pesiome

BBepgeHme. MauyeHTbl C PaKOM rOJIOBbl U LIEeN YacTo MPOXOAAT JfleyeHne C MOMOLLbIo
BHELUHEl NyyeBol Tepanim B KauecTBe PaanKaabHOro 1 afbloBaHTHOTO JieYeHNs, rMcTo-
rpamma o6bema Ao03bl ABASETCA HaWUYULIVM MHCTPYMEHTOM ANst OLEeHKM nnaHa B 3DCRT,
MO3BOMAIOLVM OLEHNTb OXBAT LIefIeBOro 06bemMa 1 103bl Ha OpraHbl PUcKa.

Lenb. CpaBHUTb dpakTUeCckoe NoKpbITME LIeNeBoro obbema npu niaaHNpPoBaHNM Ha3Ha-
UeHHOW JOo3bl Sly4eBON Tepanuy B 061aCTVi FOSTIOBbI W LEN C aHANIM30M MMCTOrpamMmmMbl 06b-
eMa [03bl A/1F OPraHoB pUCKa.
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Marepuanbil n metogbl. [lonepeyHoe peTpocnekTMBHOE onmncaTesibHOe CPaBHUTENbHOE
nccnepoBaHune, NPoOBeAeHHOE B TeUeHME YeTblpex MmecsAueB ¢ fekabpa 2020 r. no anpenb
2021 r. O6lLee KONMYeCcTBO NaLMEHTOB, BKIIIOUEHHbIX B CCNIeoBaHne, COCTaBuNo 82.
PesynbraTbl. Pak roptaHu aBnsAeTca Hanbosee 4acTo BCTpeUaeMbIM PakoM rofioBbl 1 Lewn,
cocTaBnAan 46,3% cpeamn nccnegyembix nauneHToBs. [losnmeTpuyeckas oueHKa B JaHHOM
nccnegoBaHUM Nokasasna, YTo OXBaT MiaHUPyemoro LeneBoro obbema npu pake rososbl
1 weun Ha yposHe V90% n3o0803HoN nuHmMm 1 V95% n30403HOM NUHUN NPU UCNONb30Ba-
Hun 3DCRT 6b1n1 Bbilwe ans BTopoit ¢asbl, yem gns nepsoit (p<0,0001). Yto KacaeTca op-
raHOB prCKa NpW pake rofioBbl U LWew, cpeaHas fo3a obnyyeHNA NpaBoli OKOMOYLIHON
obnactn y 38/41 (92,7%) naumneHtoB cocTtaBuna 3990,82+1470,74 clp, a neBow oKoNoYyLL-
How obnacTn y 36/41 (87,8) — 3829,33+1417,68 clp. CpenHaa go3a obnyyeHna CNUHHOIO
mo3ra y 41 (100%) naumeHTa coctaBuna 2247,92+912,03 clp. CpefHAa fosa obnyyeHus
npasown ynuTtku y 38 (92,7%) naumneHToB cocTaBnsAeT 2452,87+1596 clp, a neBon ynutkn
y 36/41 (87,8%) — 2361,86+£1599,27.

BbiBopbl. [naHnpoBaHme wenesoro Nokpbitua Nnpu XHK Ha yposHe V90% mn3ogo3Hom
nHum 1 V95% n3ogo3sHon nnHnm ¢ nomoubio 3DCRT 6bino nyulue Bo BTopolt dase, uem
B nepBoi. PekomeHgyemble fO30Bble OrpaHNYeHNA ANA OKONOYLIHON »Kene3bl He MO-
ryT ObiTb JOCTUTHYTbI Npu ncrnonb3oBaHun 3DCRT gna neyeHua paka ronoBbl U LIEW.
PekomeHayemble O30Bble OrpaHNYeHNA ANnA CNMHHOMO MO3ra, YLLHOW PaKOBWHbI U XPY-
CTanvKa rnasa MoryT 6bITb JOCTUrHYTbI NpK ucnonb3osaHun 3DCRT anA neyeHmA paka
rofioBbl U LLEN.

KnioueBble cnosa: DVH, 3DCRT, HNC, PTV, no3nmetpus

B INTRODUCTION

The advent of new imaging technologies, including magnetic resonance imaging (MRI)
in the 1970s and PET scan in the 1980s, has moved radiation therapy from 3-D conformal
to IMRT and to image-guided radiation therapy (IGRT) tomotherapy. These advances
allowed radiation oncologists to better see and target tumors, which have resulted in
better treatment outcomes, more organ preservation and fewer side effects [1].

In 3DCRT, treatment plan is a computer-generated instruction set which includes
information on beam arrangement, geometry, energy, 3D image set with localization
coordinates, and dose prescription information. This instruction set is generated in
computer system called treatment planning system (TPS) [2].

In 3D treatment planning, this information is essential but should be supplemented by
DVHs for the segmented structures. DVH not only provide quantitative information with
regard to how much dose is absorbed in how much volume, but also summarize the entire
dose distribution into a single curve for each anatomic structure of interest. It is, therefore,
a great tool for evaluating a given plan or comparing competing plans [3].

Plan should be normalized such that at least 95% of PTV is covered by prescription
dose. It ensures that no part of PTV is under-dosed by more than 5%. According to ICRU
(International Commission on. Radiation Units), entire PTV should be covered by 95-107%
of prescription dose [4]. Guidelines like QUANTEC are helpful to ensure that OAR dosages
are within the limits. It should be ensured that there are no hotspots in OAR [4].
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Cancers arising in the head and neck comprise the sixth leading cancer diagnosis and
constitute about 3% of all newly diagnosed cancers in the US. In 2015, over 61,000 people
were diagnosed with head and neck cancer with approximately 13,000 deaths in the US
[5]. The incidence of HNC in Iraq is <4% of all cancers [6].

This work aimed to assess the actual planning target volume coverage by prescribed
dose of radiotherapy in head and neck and to analyze of DVH for OAR in HNC.

B MATERIALS AND METHODS

Study design and setting

A cross-sectional retrospective descriptive comparative study conducted in Baghdad
nuclear medicine and radiation therapy center during a period of four months from (fifth
of Dec. 2020 to twenty one of Apr. 2021).

Sample size

Total number of patients include in study was 82. 41 diagnosed with HNC as proved
by clinical and histopathological examination, patient sample who are taken with cancers
of Larynx (19) patients, NPX (5), Salivary gland (7), Lip (1), Hypo pharynx (3), Tongue (2),
Buccal mucosa (2), Carotid body (1) and Thyroid gland (1) patient.

The HNC was primary in all patients included in our study, exclude patient with
metastasis, lymphoma, skin, bony cancer and sarcoma. The data collection was done
through daily visits and study patients were selected randomly, their data collected from
their files and database in Baghdad Radiotherapy and nuclear medicine Center.

Procedure

The DVH statistics of patients was collected from treatment planning system (XiO®
Electa system version 5) in our center to be evaluated for the percentage of PTV volume
covered by 90% and 95% of isodose line, and also to evaluate the mean dose to OAR
(parotid gland, cochlea, lens and spinal cord).

Ethics
The Medical Ethical Committee of College of Medicine/Baghdad University approved
this study (code; 935 in 01/12/2020).

Statistical analysis

All statistical procedures, analysis and tests were applied using the statistical package
for social sciences (SPSS) version 24. Descriptive statistics presented as mean, SD and
percentage. Chi-square and Fisher’s exact (when chi-square inapplicable) tests used
alternatively to compare frequencies. Wilcoxon mann whitney test was used to compare
two means of grouped variable of abnormal distribution. P<0.05 correlation considered
to be significant.

B RESULTS

Demographic Results

The most common age group involved by HNC of 41 patients taken in study was the
5t and 6™ decades of life (Table 1).
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Table 1
Patients’ distribution in relation to age
HNC (No.=41)

Age (years) No. %
<20 2 4.8
20-29 1 24
30-39 3 7.2
40-49 5 12
50-59 17 41.3
60-69 9 21.8
>70 4 9.7
Total 41 100

Male patients account 61% in HNC and female patient was 39% (Table 2).

Table 2
Patients’ distribution in relation to gender
HNC (No.=41
Gender (No )
No. %
Male 25 61
Female 16 39
Total 41 100
Cancer Results

The higher percentage of larynx account 46.3% (Table 3).

Table 3

HNC distribution in relation to cancer types

Cancer No. %
Larynx 19 46.3
NPX 5 12.2
Salivary gland 7 17.1
Lip 1 24
Hypopharnx 3 7.3
Toungue 2 49
Buccal mucosa 2 49
Carotid body 1 24
Thyroid 1 2.4
Total 41 100

T2 and T3 is the highest 65.9 %, for N staging N1 is the highest, account 39% (Table 4).

Table 4
Patients’ distribution in relation to T-stage and N-stage
HNC
T
No. %
0 0
1 171
2 15 36.6
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End of Table 4

T HNC
No. %

3 12 293
4 7 171
Total 41 100
N
0 12 29.3
1 16 39.0
2 11 26.8
3 2 4.9
Total 4 100

Planning Target Volume results
The PTV coverage in HNC at V90% isodose line and V95% isodose line was superior for
phase two than phase one, difference is significant (p<0.0001) (Table 5, Fig. 1, 2).

Table 5
Comparison of PTV of the study
‘ Parameters Site Phase % Wilcoxon mannwhitney test (P-value)
PTV volume % HNC lvs. |l 90 61.7 vs. 59.5 (<0.0001)
covered HNC lvs. |l 95 107.2 vs. 95.7 (<0.0001)
120 20
18
100 -
80 -
H Phase |
60 -
%

40

20 -

0 -

Fig. 1. PTV covered by 95% dose in Phase | in HNC

232 "Eurasian Journal of Oncology", 2025, volume 13, Ne 3

HATNEPBYIO HA CJIEQYIOLLYHO HANPEABIAYILYIO K COAEPXAHUIO



OpurvHanbHble UccnefoBaHNA
Original Research

100 -

80

H Phase Il
60
%

40

20

o

Fig. 2. PTV covered by 95% dose in Phase Il in HNC

Organ at risk results
In HNC right parotid contoured as OAR in 38/41, left parotid in 36/41 patient, were
parotid cancer patient included in study 7/41 (Table 6).

Table 6

Mean dose of OAR in HCN
OAR No. % Mean+SD Median
Right parotid 38/41 92.7 3990.82+1470.74 4209.5
Left parotid 36/41 87.8 3829.33+1417.68 3991
Spinal cord 41/41 100 2247.92+912.03 2045
Right cochleae 38/41 92.7 2452.87+£1596 2633
Left cochleae 36/41 87.8 2361.86+1599.27 2426
Right lens 38/41 92.7 87.92+81.82 66
Left lens 38/41 92.7 82.95+81.79 65

B DISCUSSION

This is an observational descriptive study It is focused on assess the DVH in H&N
cancers of 41 Iraqi patients with H&N cancers treated by 3DCRT to deliver different doses
of definitive and adjuvant RT, and compare them with the results of 41 patient with pelvic
cancers treated also by 3DC RT to deliver different dose of definitive and adjuvant RT.

Our findings regarding age, estimated that the 5" and 6" decades of life are the most
common age group involved by HNC account 63.1% of patients included in study and it
was concordant with the results of several other studies conducted in Iraq like AL-Janabi
et al. 2015 [7], Al-Nakshabandi 2002 [8] and in Saudi Arabia as Al-Zahrani 2020 [9].
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Our findings regarding gender, revealed male predominance for HNC where male
patient account 61% while female 39% of studied patients.

Cancer of larynx is the higher incidence cancer in HNC, account 46.3% in studied
patients, these findings also consistent with that of Al-Janabi et al. [7] and Al-
Nakshabandi [8].

The dosimetric assessment in this study revealed that the mean of PTV coverage for
HNC at V90% isodose line is (96.6+1.7) for phase one and (98+3.19) for phase two, the
difference was significant (P<0.0001).

The mean of PTV coverage for H&N cancers at V95% isodose line is (90.4+3.63) for
phase one and (94.2+4.4) for phase two, the difference was significant (P<0.0001). This
result showed that PTV coverage for HNC at V90% isodose line and V95% isodose line for
phase two was superior than phase one, the explanation for that is due to smaller volume
of PTV in phase two, and the prescribed boost dose used for phase two is lower than the
prescribed total dose for phase one.

By using 3DCRT it is difficult to achieve the optimal PTV coverage with sparing of
OAR, so most of the plans for treatment of HNC approved on V90% isodose line for PTV
coverage.

AL Zayat. et al. concluded that by using IMRT, high doses in the GTV and PTV can be
achieved not only was a better dose distribution in CTV found but also better critical
structure sparing was achieved with IMRT compared with 3DRT technique [10].

Abbasi et al. showed PTV coverage by 95% isodose line was worst for PTV3 (phase 1)
due to its large volume and best for PTV 5 (phase 2) as its only include the epicenter of the
diseases [11].

In our study we found that the Mean dose of Right parotid in 38/41 (92.7 %) of patient
sample with head and neck cancers included in study is 3990.82+1470.74 cGy, and left
parotid mean dose in 36/41 (87.8) is 3829.33+1417.68 cGy, in 3DCRT for H&N cancers it is
difficult to spare parotid gland due to it is adjacency to PTV.

In study of Hassan et al. (2019) showed that the parotid glands were over dosed in all
3D-CRT plans because parts of the parotids intersecting with the PTVs so sparing such
organs with 3D-CRT plan almost impossible while in IMRT plan the doses to the parotids
were within the acceptable limits [12].

In Herrassi et al,, in this study four advanced 3DCRT treatment planning techniques
for H&N cancer showed that all the techniques give a good coverage of the PTV, as shown
by D95% >94% of the prescription dose as well as by excellent dose homogeneity and
Cls (conformity index). FPMS (Forward-Planned Multi-segments) technique, however,
attains the best target coverage at levels comparable to that of IMRT. As for the OAR's,
mean doses to parotids of 26 Gy for a prescription dose of 54 Gy are achieved with the
FIF (field-in-field) and ConPas techniques, equal to the tolerance dose used in IMRT. When
considering the global performance, the FIF (field-in-field) technique achieved the best
results in study, conclude that, in centers where IMRT equipment is not available or for
patients not eligible for IMRT, optimization of treatment may be feasible with such a
3DCRT technique [13].

Our results showed mean dose of spinal cord in 41 (100%) of patient sample with HNC
included in our study is 2247.92 cGy and it is within recommended dose constraint by
QUANTEC.

234 "Eurasian Journal of Oncology", 2025, volume 13, N 3

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO


https://www.ncbi.nlm.nih.gov/pubmed/?term=Herrassi MY%5BAuthor%5D&cauthor=true&cauthor_uid=23776314

OpurvHanbHble UccnefoBaHNA
Original Research @

Mean dose of right cochleae in 38 (92.7%) of patient sample with HNC included
in our study is 2452.87+1596 cGy and to left cochleae in 36/41 (87.8%) of patient is
2361.86+1599.27 it is within recommended dose constraints by QUANTEC.

Mean dose of right lens in 38/41 (92.7%) of patient sample with head and neck cancers
included in our study is 87.92+81. 82 cGy and Left lens in 38/41 (92.7%) is 82.95+81.79 it
is within recommended dose constraints by RTOG. These results revealed that 3D-CRT
delivered low doses to (spinal cord, cochlea and eye lenses), because these organs were
far away from the tumor and outside the treatment fields, receiving just scattered doses,
These results consistent with study of Hassan et al. [12].

The anatomical complexity of the head and neck region hinders the achievement of
DVH goals Due to higher number of OAR, lower in their tolerance dose and its adjacency
in head and neck to PTV make it is difficult to achieve the optimal PTV volume coverage
(95% volume by 95% isodose line), in compare to pelvic cancers where OAR is lesser in
number, higher in their tolerance dose so the optimal PTV coverage can be achieved.

B CONCLUSIONS

The PTV coverage in HNC at V90% isodose line and V95% isodose line by using 3DCRT
was superior for phase two than phase one. The recommended dose constraints for
parotid gland cannot be achieved by using 3D-CRT for treating HNC. The recommended
dose constraints for spinal cord, cochlea and eye lenses can be achieved by using 3D-CRT
for treating HNC.

l REFERENCES

Halperin EC. The Discipline of Radiation Oncology. In: Edward C. Halperin, David E. Wazer, Carlos A. Perez, Luther W. Brady, Perez & Brady’s
Principles and Practice of Radiation Oncology Seventh Edition, Philadelphia: Wolters Kluwer, 2018; 86.

2. PanditS.Plan Evaluation in 3D Conformal Radiotherapy. In: Supriya Mallick, Goura K. Rath, Rony Benson, Practical Radiation Oncology, Singapore
Pte Ltd, Springer Nature. 2020; 145-8.

3. Dernoski N. Three-Dimensional Conformal Radiation Therapy. In: John P. Gibbons. Khan's the Physics of Radiation Therapy, sixth Edition, by
Philadelphia: Wolters Kluwer 2020; 866.

4. Barrett A, Dobbs J, Morris S, Roques T. Principles of radiotherapy planning. In: Practical Radiotherapy Planning, Fourth Edition, London, Hodder
Arnold, 2009; 27.

5. Kirkpatrick JP, Milano MT, Grimm J, et al. Late Effects and QUANTEC. In: Edward C. Halperin, David E. Wazer, Carlos A. Perez, Luther W. Brady, Perez
& Brady'’s Principles and Practice of Radiation Oncology (Seventh Edition). Philadelphia: Wolters Kluwer, 2018; 1155.

6. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J Clin. 2016;66(1):7-30.

7. Ali Abdul Hussein S. AL-Janabi. Epidemiological Study of Cancers in Irag-Karbala from 2008 to 2015. Article in International Journal of Medical
Research & Health Sciences. January 2017.

8. Sudad Al-Nakshabandi. Squamous cell carcinoma of the head and neck, retrospective study of 1011 cases in Basrah province. Bas J Surg,
September, 8, 2002.

9. Rajab A AlZahrani. Epidemiological Study of Head and Neck Cancer in Al-Baharegion South West of Saudi Arabia. Journal of Otolaryngology and
Rhinology, 2020; 6:085.

10. Doaa M. AL Zayat, Ehab M. Attalla, Abouelenein H.S., Shady Fade, Wafaa Khalil. Dosimetric Comparison of Intensity-Modulated Radiotherapy
versus 3D Conformal Radiotherapy in Patients with Head and Neck Cancer. Journal of Multidisciplinary Engineering Science and Technology
(JMEST). 2015;2(4):1-7.

11.  Abbasi AN, Hafiz A, Ali N, Khan KA. Plan dose evaluation of three dimensional conformal radiotherapy planning (3DCRT) of nasopharyngeal
carcinoma (NPC): experience of a tertiary care University Hospital in Pakistan. Asian Pacific Journal of Cancer Prevention, 2013;14(10):5989-5993.

12.  Hunar A. Hassan, Kharman A. Faraj, Zarean Y. Saeed. Evaluation of Radiation Doses Received by Organs at Risk in 3D Conformal and Intensity
Modulated Radiotherapy for Head and Neck Cancer. Journal of Zankoy Sulaimani Part-A- (Pure and Applied Sciences). 2019;21-1 (Part-A).

13.  Mohamed Yassine Herrassi. Comparative study of four advanced 3d-conformal radiation therapy treatment planning techniques for head and
neck cancer. J Med Phys. 2013 Apr-Jun.

«EBPasnCKMN OHKONOTMYECKNA KypHan», 2025, Tom 13, N2 3 235

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



https://doi.org/10.34883/P1.2025.13.3.002 ©®S6

Mustafa Khudair Jassim'D<l, Manwar Abdulelah Al-Naqqash?
! Al-Amal National Hospital, Ministry of Health, Baghdad, Iraq
2 Department of Surgery, College of Medicine, University of Baghdad, Baghdad, Iraq

Comparative Observational Study Between
Simultaneous Integrated Boost-Volumetric

Modulated Arc Therapy and Sequential-Volumetric
Modulated Arc Therapy in Head and Neck Cancers

Conflict of interest: nothing to declare.

Authors’ contribution: Mustafa Jassim - conceptualization, data curation, investigation, methodology, project administration,
resources, software, writing — original draft and writing — review & editing; Manwar Al-Nagqash - conceptualization, data
curation, project administration, resources, writing - review & editing. The article is published in author’s edition.

Submitted: 03.06.2025

Accepted: 12.08.2025
Contacts: Mustafa.rawag@gmail.com

Abstract

Introduction. Simultaneous integrated boost (SIB) is a novel radiotherapy technique
that delivers individualized radiation doses to different tumor regions during a single
treatment session. This enables the delivery of a higher dose to the primary tumor and
a lower dose to the surrounding normal tissues, including subclinical disease and other
selected regions.

Purpose. To assess and compare the dosimetric parameters with SIB and sequential boost
in locally advance HNC patients.

Materials and methods. A prospective comparative observational study of 40 patients
with locally advance HNC treated with radical radiotherapy using either SIB or sequential
boost at the Baghdad Radiotherapy and Nuclear Center between January 1, 2023 and
December 31, 2023 was conducted. Dosimetric was evaluated for both groups.

Results. The median age at diagnosis was 56.5 years, with a male-to-female ratio
of 1.2 : 1. Nasopharyngeal cancer had the highest incidence rate (45%), while paranasal
sinuses had the lowest (2.5%). Target coverage, D5% and D95% were better for sequential
boost.

Conclusions. Both techniques have comparable dosimetric parameters, with sequential
boost demonstrating better coverage and homogeneity, while SIB is more efficient and
accurate, with better conformity and organ sparing, and does not require re-planning.
Keywords: SIB, sequential boost, VMRT, HNC, nasopharyngeal cancers
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MycTtada Xypanp Oxaccum'D<, MaHBap A6gynenax Anb-Hakkalu?

! HaumnoHanbHbI rocnuTanb Anb-Amanb, MMHUCTEPCTBO 34paBOOXPaHEHMS,
barpag, Vipak

2 MegunumHcknin konnenx, bargagckun ynusepcutet, bargag, Mpak

CpaBHUTeNbHOE 06CEepBaLMOHHOE NCCIefOBaHNe
MeXay O4HOBPEMEHHON NHTErPUPOBaHHOMN
OyCcT-06bEMHON MOAYNNPOBAHHOW AyroBOW Tepanunemn

N nocnegoBaTenbHON 06beMHON MOAYIMPOBaHHOMN
LYroBOW Tepanuen Npu pake rofiosbl N Wewu

KOHGAMKT UHTEpecoB: He 3asiBieH.

Bknap aBTopoB: MycTada [Ixaccum — KoHUenTyanu3aums, 06paboTka AaHHbIX, NCCNEAOBAHNE, METOAONOMMS, aBMUHNCTPUPO-
BaHWe NPOeKTa, Pecypcbl, NPorpaMmHoe obecreyeHie, HanmcaHe nepBoHaYaIbHOTO NPOEKTa, PeLEH3MPOBaHe U peaakTu-
poBaHue; MaHBap anb-HakKalu — KoHLenTyann3aums, 06paboTka AaHHbIX, aAMUHUCTPUPOBAHIE NPOEKTa, PECYpCbl, HaNMcaHue,
peLieH3npoBaHue 1 peaakTuposaHue. CTaTbs ony6MKoBaHa B aBTOPCKOMN PeAaKLum.

MopaHa: 03.06.2025

MNpwuHaTa: 12.08.2025
KoHtakTbl: Mustafa.rawag@gmail.com

Pesiome

BBegeHue. OfgHOBpeMeHHOe NHTerpupoBaHHoe ycuneHue (SIB) — 3To HoBasa meToauKa
pagnoTtepanuu, Kotopas obecreumBaeT WHAUBUAYaNM3NPOBaHHY A03y 0b6nyuyeHus
pa3nunuHbIX 0bnacTelil oNyxonu B TeUEHWE OJHOMO CeaHca feyeHus. ITo No3BonAeT Ao-
CTaBNATb 6onee BbICOKYIO A03Y Ha MEPBUYHYIO OMyXOJb 1 6osiee HU3KYIO A03Y Ha OKpY»Ka-
lolWMe HopMasbHble TKaHW, BKIIloYas CyOKNMHMYeckoe 3aboneBaHne 1 gpyrue Bbl6paH-
Hble 0651acTu.

Llenb. OueHnTb 1 CpaBHUTb JO3MMETpUYECKNe NapaMmeTpbl NPy CNosib3oBaHmm SIB n no-
cnepoBaTtesibHOro 6ycTa y naunMeHToB C MECTHOPACMPOCTPAHEHHbBIM PaKOM rOfI0BbI U LLEN.
Marepuanbl n metogbl. poBefeHO MPOCMEKTUBHOE CPaBHUTENIbHOE O6CepBaLMOH-
Hoe nccregoBaHue 40 NauneHToB C MECTHOPACNPOCTPAHEHHbIM PAaKOM FOJfIOBbI U Luew,
NOSTYUMBLUMX PafuKanbHYIO JlydyeBylo Tepanuio ¢ ucnonb3osaHmem SIB nnu nocneposa-
TeNnbHOro ycuneHua B bargagckom LeHTpe pagmnotepanvn 1 AgepHON Tepanuu B Nepuog
c 1 sHBapa 2023 . no 31 gekabpsa 2023 r. [Jo3umeTpuyeckas oLeHKa MPOBOAWUNIACH
B 0beux rpynnax.

Pesynbratbl. CpeiH/I1 BO3pacT Ha MOMEHT MOCTaHOBKM AnarHosa coctasun 56,5 roaa,
COOTHOLUEHME MY>KUUH 1 XeHWUH — 1,2 : 1. Hanbonblumin ypoBeHb 3aboneBaemocTy Ha-
6n0fancs Npu pake HOCOrMOTKM (45%), HAMMEHbLINIA — MPU Pake OKOJIOHOCOBBIX Ma3yX
(2,5%). OxBat uenu, D5% 1 D95% 6b1IM NyylLe NPY NOC/IeA0BaTENIbHOM YCUIIEHUN.
BbiBoabl. O6e METOAUKU MMEIT COMOCTaBMMble AO3VMETPUYECKME MApPAMETPbl, Npu
3TOM nocnefoBaTeNibHOe yCuUneHne AeMOHCTPUPYeT Jy4ylinii OXBaT M FOMOreHHOCTb,
a SIB 6onee a3ddeKTMBHA M TOUHA, UMEET NyyLlee COOTBETCTBME U WAAMNT OpraHbl, He Tpe-
6yeT MOBTOPHOTO MJIAHMPOBAHMA.

KnioueBble cnoBa: SIB, nocnegosatenbHoe ycuneHue, BMPT, pak ronosbl u wew, pak Ho-
COrNoTKN
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B INTRODUCTION

The term HNC refer to cancers of the upper aerodigestive tract, including the lips, oral
cavity, oropharynx, sinonasal cavities, nasopharynx, larynx, hypopharynx, and salivary
glands. They account for 4% of all cancers, and it is estimated that over 65,000 new cases
will be diagnosed in the US in 2021 [1]. Approximately 27% of these patients are women
[2]. African Americans have a higher age-adjusted incidence than other ethnic groups.
The usual time of diagnosis is after the age of 40 years, except for salivary gland and NPCs,
which may occur in younger age groups. The incidence of HNC in the Middle East varies by
country, but it is generally higher than in the rest of the world. According to the GCO data
for 2020, the estimated age-standardized incidence rate (ASR) for HNC in Iraq is 2.2 per
100,000 people for males and 1.2 per 100,000 people for females. This is lower than the
global ASR of 5.2 per 100,000 people for males and 3.0 per 100,000 people for females [3].
The most common type of HNC in Iraq is oral cancer, accounting for about 40% of all cases.
Other common types of HNC in Iraq include nasopharyngeal cancer, laryngeal cancer,
and esophageal cancer. The Iragi Cancer Registry’s 2021 annual report found that HNC
accounted for approximately 1.91% of all new cancer cases, or 641 per 100,000 people.
The incidence rate was higher in males (1.08%) than in females (0.82%) [4].

The technique of radiation delivery has improved dramatically over the years, and
intensity modulated radiation therapy (IMRT) is considered standard for HNCs. This
involves using multiple beams of radiation to target the disease with variable radiation
beam intensity in order to optimally spare normal tissue. Many centers have graduated to
VMAT [5-71. This is a special form of IMRT using radiation arcs to generate more degrees
of freedom and modulate the radiation intensity better. Moreover, this technique is now
usually combined with IGRT. This involves the use of daily cone-beam CT scanning while
the patient is on the treatment machine to ensure precise and reproducible patient
positioning, thereby reducing the amount of normal tissue in the radiation field [7]. While
SIB-VMAT offers the advantage of a single treatment plan, streamlining the treatment
process and enhancing patient convenience, there remains a scarcity of data regarding
the impact of SIB technique on normal tissue responses in HNC patients [8, 9]. There is
a substantial difference between the radiobiological response of the small high dose
areas treated with increased dose per fraction inside intermediate dose volumes. Hence,
present study aimed to compare the SEQ and SIB techniques of VMAT in patients of HNC
in terms of dosimetric changes and acute toxicity profile [10, 11].

This prospective observational study intends to evaluate and compare the dosimetric
parameters between SIB radiotherapy plans delivered with SIB-VMAT and sequential
boost (SEQ-VMAT) in patients with HNCs.

B MATERIALS AND METHODS

Design and patients

We performed a comparative prospective observational study of consecutive
40 patients who received definitive radiotherapy with either SIB-VMAT or SEQ-VMAT for
locally advance (LAHNC) between January 1, 2023 and December 31, 2023 with a median
follow up 6 months in Baghdad Radiotherapy and Nuclear Center — Medical City Complex
using Monaco Treatment planning system (TPS) for an Elekta Linac machine. A consent
from our patients and the Iraqi council of medical specialties was achieved.
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Inclusion criteria

Primary tumor sites included nasopharynx, paranasal sinus, oropharynx, oral cavity,
hypopharynx, larynx and skull base tumor. Patients (both genders) were at least 18 years
old with an Eastern Cooperative Oncology Group (ECOG) performance status of 0-2.

Exclusion criteria

Patients with prior oncologic resection (adjuvant setting), or radiotherapy for their
HNC (reirradiation). Stage IVC disease at diagnosis were excluded. Patients with an
Eastern Cooperative Oncology Group (ECOG) performance status of 3-4 or with severe
uncontrolled co-morbidity, pregnant or lactating women.

Participants

Patients were divided into two arms equally, and treated with either SIB-VMAT or
SEQ-VMAT. Pre-treatment evaluation including nutritional evaluation was done prior to
treatment as per National Comprehensive Cancer Network Guidelines (NCCN). Assessment
of extension of disease and staging was done according to the American Joint Committee
of Cancer (AJCC) 8" edition criteria along with clinical examination laryngoscopy,
Computed Tomography (CT) scan, Magnetic Resonance Imaging (MRI), Positron Emission
Tomography (PET) scan as required.

Radiation treatment planning and dose-volume analysis according to [12]. Radiation
dose and fractionation according and dosimetric evaluation according [13-16].

Statistical Analysis

Data was presented as mean, standard deviation, median (range), or percentage.
Statistical Analysis was done using the SPSS version 20.0 (Chicago, IL). The Wilcoxon
signed-rank test and Fisher’s exact test were used in the dosimetric comparison. The
p-value less than 0.05 were considered significant.

B RESULTS

Patient and tumor characters

Patient and tumor characteristics were listed in (Table 1). Total 40 patients (20 patients
in SIB-VMAT group and 20 patients in SEQ-VMAT group) were included and data was

Table 1
Patients and tumor characters
Characters No. (%)
Gender Male 22 (55)
Female 18 (45)
Age (years) median 56.5
Nasopharynx 18 (45)
Larynx 8 (20)
Oropharynx 7(17.5)
Site Hypopharynx 3(7.5)
Oral cavity 2(5)
Paranasal sinuses 1(2.5)
Base of skull 1(2.5)
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collected for analysis. The Demographic data showed median age at diagnosis was
56.5 years, sex (22 Males 55% and 18 females 45% in both the arms). Male: female ratio was
1.2 : 1, disease site (nasopharynx was the most common site 18 patients (45%), whereas
the paranasal sinuses, and skull base tumors were the lowest 1 patient (2.5%) for each site.

Quantitative evaluation

The quantitative evaluation consisted of D5% (the maximum dose delivered to 5% of
the target volume), D95% (minimum dose delivered to 95% of the target volume) and
dose to OARs. The results of both techniques SIB-VMAT and SEQ-VMAT were within criteria.
The D95% and D5% favoring the SEQ technique. This indicates better target coverage (TC)
in SEQ than in SIB (Table 2).

Table 2
The quantitative dosimetric evaluation (D5%, D95%) of SEQ-VMAT and SIB-VMAT in patients with locally
advanced HNC

Doses [mean+SD] SIB SEQ P value

D5% 104.1+£0.8 103.7+£0.7 0.36

D95% 96+1.6 98+1.6 0.01

Additionally, the OARs doses for both techniques were predominantly within the
prescribed dose range, except for dose reduction and critical organ sparing, which
favored the SIB technique with highly statistically significant for all organs, an illustration
of the isodose plan demonstrated the spatial distribution of the prescribed radiation dose
within the TC and the sparing of OARs for both techniques, evaluated by DVH and its
statistics (Table 3).

Table 3

The dose to organs at risk for SEQ-VMAT and SIB-VMAT techniques
End points medianincGy  Criteria dose (cGy) SIB SEQ P value
Brainstem max dose 5400 4811 [3022-5135] | 4681 [3313-5570] | 0.02
Spinal cord max dose 4500 3887 [3743-4108] | 4136 [3925-4300] | 0.006
Left eye max dose 5400 554 [110-3565] 627 [117-3861] <0.001
Right eye max dose 5400 239 [105-3360] 286 [109-3718] 0.002
Left lens max dose 700 218[72-815] 245 [75-931] 0.001
Right lens max dose 700 239 [79-769] 239 [78-930] 0.001
Left optic nerve max dose 5500 532 [105-4986] 551 [105-5565] 0.001
Right optic nerve max dose | 5500 525[104-4957] 536 [108-5542] 0.002
Optic chiasm max dose 5500 512[143-5118] 500 [153-5407] 0.001
Mandible maximum dose 7000 6700 [6379-7064] | 6977 [6732-7111] | 0.012
Left parotid mean dose 2500 2598 [2299-3198] | 2652 [2378-3591] | 0.001
Right parotid mean dose 2500 2563 [2290-3243] | 2815[2294-3476] | 0.02
Left cochlea mean dose 4500 2969 [240-4163] | 3921 [261-5063] <0.001
Right cochlea mean dose 4500 3478 [269-4398] | 3542 [270-4792] 0.001
Oral cavity mean dose 4000 3250[2650-3810] | 3465[2956-3974] | 0.04

The brainstem maximum dose (median) was reduced favoring SIB technique, with a

67% dose decrement (Fig. 1a). Also, the spinal cord maximum dose (median) was reduced

by 75% favoring SIB technique (Fig. 1b).
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Fig. 1: a - the brainstem maximum dose (cGy) [median] was significantly reduced by 67%

with the SIB technique compared to the SEQ technique (p=0.02); b - the spinal cord maximum dose
(cGy) [median] was significantly reduced by 75% with the SIB technique compared to the SEQ technique
(p=0.006); c - the left parotid mean dose (cGy) [median] was significantly reduced by 65% with the SIB
technique compared to the SEQ technique (p=0.001); d - the left cochlea mean dose (cGy) [median]

was significantly reduced by 82% with the SIB technique compared to the SEQ technique (p<0.001)

Moreover, the mean dose to both parotid glands and cochleae was significantly
reduced, favoring the SIB technique. The left parotid mean dose decrement was 65% (Fig.
1c), and the left cochlea mean dose reduced by 82% (Fig. 1d).

Qualitative evaluation

The qualitative evaluation consisted of the conformity index (Cl) and homogeneity
index (HI) values. The results showed SIB provides better conformity, while SEQ provides
better homogeneity (Table 4).

Table 4

The qualitative dosimetric evaluation [Cl and HI] of SEQ-VMAT and SIB-VMAT

Parameters [meanzSD] Criteria SIB SEQ P value
Conformity index (Cl) 1 0.68+0.09 0.43+0.1 <0.001
Homogeneity index (HI) 1 1.08+0.02 1.05+0.02 <0.001
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B DISCUSSION

The widespread use of IMRT for definitive treatment of LAHNC has resulted in an
overall move from sequential boost to integrated boost radiation planning. This shift
was influenced by early dosimetric studies suggesting improved dose distribution, initial
ease of designing one plan versus two or more, and the predominance of using the SIB
technique in Cooperative Group studies [17, 18]. The introduction of IMRT has led to more
conformed high dose regions with better sparing of the OAR:s. It also allows the delivery
of SIB, determining a shorter overall treatment time (33 fractions for SIB compared to 35
fractions for SEQ), hypo-fractionation and dose escalation. Several studies, randomized
and non-randomized, demonstrated a non-inferiority of IMRT compared to 3DCRT in
terms of local control [19].

The most significant difference between SIB-VMAT and SEQ-VMAT is that different
doses per fraction are delivered to each of the target regions. This requires the adjustment
of the prescribed dose for each target volume. Lee N et al. [20], demonstrated that SIB-
VMAT schemes result in higher fractional boost doses (2.12 Gy/fraction/d). This suggest
that normal tissues within or adjacent to the target regions may receive a higher dose per
fraction than that given by SEQ-VMAT technique, both strategies were able to achieve a
satisfactory target coverage (TC).

The present study employed a comprehensive quantitative dosimetric evaluation,
encompassing the D95%, D5%, and the dose delivered to OARs. The treatment plans
effectively achieved the prescribed dosimetric criteria of TC and OARs sparing in nearly
all cases. The PTV was divided into PTV primary, PTV high-risk, and PTV low-risk regions
due to the delivery and optimization of different doses to each region. This approach
ensured that each sub-volume of the PTV received the appropriate dose while minimizing
exposure to surrounding OARs. The D95% and D5% parameters provide valuable insights
into the dose distribution within the target volume. The D95% represents the dose
received by 95% of the target volume, indicating the overall coverage of the tumor. The
D5% represents the dose received by the 5% of the target volume that receives the highest
dose, providing information about the homogeneity of the dose distribution. OAR sparing
is crucial for minimizing treatment-related side effects and preserving patient quality of
life. By carefully evaluating the dose delivered to OARs, such as the parotid glands and
the spinal cord, clinicians can optimize treatment plans to minimize radiation exposure to
these sensitive structures. The successful achievement of dosimetric criteria in the present
study highlights the effectiveness of the treatment planning approach employed. These
findings are consistent with those reported by Alsaihaty et al., who also observed superior
target coverage with SEQ-VMAT compared to SIB-VMAT. This further supports the notion
that SEQ-VMAT offers improved TC in the treatment of HNC [21].

In contrast to the findings of Chen S et al. [22], and Arora A et al. [23], who reported
similar TC with both SIB and SEQ techniques, our study observed a significant difference in
TC between these two approaches. Specifically, SEQ demonstrated superior TC compared
to SIB. This discrepancy in TC observations could be attributed to several factors, including
differences in patient characteristics, treatment planning parameters, and dosimetry
calculations. Further investigations are warranted to fully elucidate the underlying reasons
for this discrepancy and to establish the relative advantages of SIB and SEQ techniques in
terms of target coverage.
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In addition to the quantitative dosimetric evaluation, a qualitative evaluation was
conducted, encompassing the Cl and HI values. The results indicated that the HI value
for SEQ-VMAT was higher than that for SIB-VMAT, while the Cl value for SEQ-VMAT was
lower than that for the SIB technique. Specifically, the Cl of SIB-VMAT (0.68+0.09) was
significantly better than that of SEQ-VMAT (0.43+0.1) (p<0.001), consistent with the
findings of Alsaihaty et al. [21], this indicates that SIB-VMAT achieved better conformity
and shaping to the target volume, leading to higher sparing of OAR:s.

Our findings align with those of Chen S et al. [22], who also reported superior OAR
sparing with SIB-VMAT compared to SEQ-VMAT. This consistent observation can be
attributed to the inherently better Cl of SIB-VMAT. The higher Cl of SIB-VMAT indicates
a more conformal dose distribution, allowing for better shaping of the radiation dose
to the target volume while minimizing exposure to surrounding healthy tissues. This
advantage is particularly relevant for patients with a large proportion of normal tissues
embedded within microscopic tumors. In such cases, the ability to precisely conform the
dose distribution to the target is crucial for reducing the risk of radiation-induced toxicity
to surrounding OARs. The superior OAR sparing achieved with SIB-VMAT highlights its
potential value in treating HNCs patients. By minimizing exposure to healthy tissues,
SIB-VMAT can help reduce treatment-related side effects and improve patient quality of
life. Clinicians should carefully consider the dosimetric characteristics of each technique,
including OAR sparing, when making treatment decisions. SIB-VMAT may offer a distinct
advantage in minimizing radiation exposure to healthy tissues, particularly for patients
with a high risk of OAR toxicity.

Additionally, our study observed a contrast to the findings of Chen Setal.[22], regarding
the homogeneity index (HI). While Chen S et al., reported superior HI for SIB-VMAT, our
analysis revealed significantly better HI for SEQ-VMAT (1.05+0.02) compared to SIB-VMAT
(1.08+0.02) (p<0.001). This discrepancy in HI values could potentially be attributed to the
superior D5% and D95% values achieved in our study for SEQ-VMAT. These improved dose
parameters may have contributed to a more uniform dose distribution within the target
volume, leading to better homogeneity in the SEQ technique. The superior HI observed
with SEQ-VMAT suggest that this technique may offer advantages in terms of dose
uniformity. A more homogeneous dose distribution can minimize the risk of hot spots
and cold spots within the target volume, potentially improving treatment efficacy and
reducing the likelihood of radiation-induced complications. Clinicians should carefully
consider the HI of each technique when making treatment decisions. For patients who
may be particularly sensitive to dose heterogeneity, SEQ-VMAT may offer a beneficial
option. Several articles published in Iraq [24-26], however not discussed such advanced
techniques.

B CONCLUSIONS

SEQ-VMAT has better TC and HI than SIB-VMAT. This means that SEQ-VMAT delivers a
more homogenous dose distribution to the target volume, making it a more preferred
treatment option for patients with complex tumor geometries or those who are
particularly sensitive to dose heterogeneity. SIB-VMAT has better conformity index (Cl)
and organ sparing than SEQ-VMAT.
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Abstract

Introduction. Non-small cell lung cancer (NSCLC) is the most common cause of death
among the malignant disease worldwide. The using of molecular biological techniques,
particularly the biomarker testing has developed, and it has considerably changed the
classification and treatment of these tumor.

Purpose. To determine the management decision of advanced NSCLC guided by
molecular testing.

Materials and methods. A prospective study included 85 cases with NSCLC diagnosed.
Demographic data included age, sex, resident, smoking habits, method of diagnosis,
stage of tumor and patterns of metastasis collected. Molecular testing, and their results
used for management decision. Predictive biomarkers include ALK rearrangements, EGFR
mutations and pdl-1 expressions were studied.

Results. EGFR mutations were present in 35 out of 75 cases including 22 cases of exon
19, 11 cases of exon 21 mutations and two cases of exon 18 mutations. Statistically
significant association of EGFR mutations with non-smoker was found (p=0.019), with age
(p=0.02) and gender (p=0.03). ALK rearrangement were present in five out of 75 cases of
non-squamous histology. Statistically significant association of ALK rearrangement with
age (p=0.023), gender (p=0.003) and smoking habit (p=0.019). PDL-1 positivity was seen
in 27 out of 75 non squamous histology including 14 cases =50% and 13 cases 1-50%.
Statistically significant association with smoking habit (p=0.014).

Conclusions. In non-squamous NSCLC, the percentage of EGFR +ve is most common
and the less one was ALK +ve and these biomarkers are most common in patients with
negative history of smoking habit as well as PDL-1 expression of squamous histology.
Liver metastasis was more common site of metastasis in NSCLC.

Keywords: non-small cell lung cancer, PDL-1, ALK, EGFR, biomarkers
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3axpaa Dxkuxag Xamugm A6g OyH'D<|, Ann Moxammep [xaBag?,

MaHnBap Abaynena Anb-Hakkaw?

'LleHTp OHKONOrnn 1 rematoniorun umeHn Mimama XycerHa, MmHnctepcTso
3apaBooxpaHeHus, Kapbana, Mpak

2 MeanumHckuin ropop barpag, bargag, Vpak

3 MepguumHcknin konnenx, bargagckuin yamsepcuter, bargag, Vpak

MoneKkynspHble XapaKTEPUCTUKN HEMENKOKNETOYHOIO
pakKa Ierkoro 1 1x BANSIHME Ha NlevyeHne
nporpeccupyoLlero 3aboneBaHus

KOHGANKT NHTepecoB: He 3asAB/eH.

Bknap aBTopoB: 3axpaa [xuxan Xamuav A6g OyH — KOHLeNTyanmn3aLms, KyprpoBaHue fAaHHbIX, NCCefoBaHNE, METOAOSOMS,
ynpasneHne NpoeKToM, pecypcbl, MporpaMmHoe obecneyeHune, HanmcaHVe NepBOHaYaNbHOrO NPOeKTa, peLieH3npoBaHue 1
pepakTupoBaHue; Anv Moxammep [kaBaj — KOHUeNTyanusaums, KypupoBaHue AaHHbIX, UCCefloBaHNe, HanvncaHue, peLeH-
31pOBaHNeE U peAaKkTMpoBaHue, pyKkoBoanTenb; MaHBap A6aynena Anb-HakKall — KOHLeNTyanmsauus, KyprpoBaHue faHHbIX,
HanucaHue, peLeH31poBaHNe 1 pefakTMpoBaHue, pykoBoauTtenb. CTaTba onyb6nmkoBaHa B aBTOPCKOW peAaKkLmn.

MNopaHa: 11.06.2025

MpuHaTa: 12.08.2025
KoHtakTbl: Zahraajehad84@gmail.com

Pesiome

BBepgeHue. HemenkokneTouHblln pak nerkoro (HMPJ1) senaeTtca Hanbonee pacnpocTpa-
HEHHOW MPUYMHON CMepTU Cpean 3/10KauecTBEHHbIX 3aboneBaHui Bo BceM mupe. Mc-
Nnonb3oBaHNe MONIeKYNAPHO-OMONOrMYecknx MeTofloB, B YaCTHOCTM TeCTUpoBaHue 6u1o-
MapKepOB, 3HAUUTENBHO U3MEHWIO KNaccudUKaLMIo 1 IeUEHME STOW OMYyXOSu.

Llenb. Onpegenutb pelueHmne o neyeHnn pacnpoctpaHeHHoro HMPJ1 Ha ocHoBe moneky-
NAPHOro TeCTMPOBaHUA.

Marepuanbl n metogbl. B npocnektmsHoe mccnegoBaHue BKloyeHO 85 nmaumeHTOB
¢ amarHozom HMPJ1. CobpaHbl Aemorpaduryeckue faHHble, BKOYatoLme BO3pacT, non,
MeCTO XUTeNbCTBA, KypeHne, MeTo ANarHoCTUKK, CTaguio ONyXoNn U XapaKkTep meTacTta-
31poBaHUuA. MoneKkynsapHble TeCTbl U UX Pe3ynbTaTbl MCMONb30BANMCh AN NPUHATUA pe-
WeHust 0 neyeHun. M3yueHbl NporHocTryeckue GrioMapKepsbl, BKloYaloLie NepecTpon-
kn ALK, myTaumm EGFR n skcnpeccuio pdl-1.

PesynbraTtbl. MyTaumn EGFR npucytctsoBanu B 35 n3 75 cnyyaes, BKnoyana 22 ciyyas
MyTauum a3k3oHa 19, 11 cnyyaeB myTaumm 3k30Ha 21 1 ABa cny4vasa MyTauum 3k3oHa 18. Bbl-
ABNEeHa CTaTUCTMYECKM 3HauMMasa cBA3b myTaumin EGFR ¢ npusbiukon Kyputb (p=0,019),
Bo3pactom (p=0,02) n nonom (p=0,03). MNepectporika ALK npucytcTtBoBana B nATv u3
75 cnyyaeB HeckBamo3HOMN ructonorum. CraTmcTmyecku 3Haummas accouuvauma ALK-
nepecTporikn ¢ Bospactom (p=0,023), nonom (p=0,003) n npusbIYKON Kyputb (p=0,019).
Mo3utreHocTb PDL-1 Habnoganack B 27 13 75 cnyyaeB HECKBaMO3HOW rMCTONOI K, BKITHO-
yaa 14 cnyuaeB =50% u 13 cnyuaeB 1-50%. CtaTncTnyeckn 3Haumman accoymanma C npu-
BbluKOM KypuTb (p=0,014).

BbiBogabl. [pu HeckBamo3zHom HMPJ1 Hanbonee yacto BcTpeyaetcs EGFR +ve u pexxe ALK
+ve, npuyem 3T 6MomapKepbl HaMbOEee YACTO BCTPEYAKOTCA Y MaLMEHTOB C OTpULaTeNb-
HOW nCTopurein KypeHus, a Takxe akcnpeccmen PDL-1 npu ckeamo3sHowm ructonoruun. Meta-
CTa3bl B NeyeHb Obinn 6onee pacnpocTtpaHeHbl npu HMPJI.

KnioueBble cnoBa: HeMenKoKNeToUHbIN pak nerkoro, PDL-1, ALK, EGFR, 6romapkepbl
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B INTRODUCTION

Lung cancer is the most common cancer and the leading cause of cancer-related death
in the world, accounting for more than 1.7 million deaths every year [1]. The majority of
lung cancers are diagnosed at a late stage resulting in a 5-year survival rate (17%) [2]. The
high death rates associated with lung cancer highlight the need for improved diagnosis
and treatment procedures [3].

The Iragi Cancer Registry revealed that the top recorded malignancies among the
population are the breast, bronchus, and lungs followed by colorectal cancers, whereas
the most common causes of malignant related deaths are cancers of the bronchus and
lungs [4].

There are several histological subtypes of lung cancer, which differ in their relative
frequency, location within the lung, and tendency to metastasize. Small cell lung cancer
(SCLQ), which often presents with widespread disease at the time of diagnosis, represents
about 10-15% of all lung cancer cases [5]. The vast majority (80-85%) of lung cancers
belong to NSCLC that can be further classified into adeno, squamous cell and large cell
carcinoma subtypes [6]. Though cigarette smoking is the most important risk factor
associated with lung cancer [7]. However, only, ~11% of heavy cigarette smokers ultimately
develop lung cancer, suggesting that there may be genetic factors predisposing to lung
cancer risk [8,9]. Often, NSCLC is not diagnosed until advanced-stage disease is present
[10]. Cough, seen in 50% to 75% of patients, followed by hemoptysis, chest pain, and
dyspnea [11].

The most common diagnostic test for lung cancer is fibreoptic bronchoscopy, often
extended with evaluation of regional lymph nodes by endobronchial ultrasound (EBUS)
and/or endoscopic ultrasound [12, 13].

Treatment of NSCLC is stage specific. Patients with stage | or Il should be treated with
complete surgical resection when not contraindicated. Nonsurgical patients should be
considered for conventional or stereotactic radiotherapy. Percutaneous thermal ablation
procedures such as cryoablation, microwave, and radiofrequency ablation have been
found to be useful treatment options in the setting of salvage therapy after surgery,
radiotherapy, or chemotherapy or for palliation in advanced NSCLC [9]. Patients with EGFR
tumor mutations are treated with EGFR tyrosine kinase inhibitors (EGFR-TKIs), including
gefitinib, erlotinib, afatinib, dacomitinib, and osimertinib [14].

Crizotinib was the first drug to achieve tumor responses in patients with ALK-positive
NSCLC [15]. Newer ALK-TKIs (alectinib, ceritinib, and brigatinib) can be effective in patients
with resistance to crizotinib [16, 17]. Some ALK- TKIs have been shown to be effective in
patients with ROS1 rearrangement [18].

Treatment with the single-agent BRAF inhibitors dabrafenib or vemurafenib has
yielded relatively short-lived responses [19].

Based on the results of the Eastern Cooperative Oncology Group (ECOG) 4599 phase
3 trial [20], the bevacizumab arm showed improved median survival. Ramucirumab plus
docetaxel showed improved OS [21].

After the approval of PD-1 and PD-L1 therapy for use after initial treatment with
platinum- based chemotherapy [22, 23]. The best support for single-agent therapy for
PD-1 and PD-L1 as initial treatment has emerged from trials of pembrolizumab. The
first-line trials using nivolumab and durvalumab have failed to demonstrate superiority
vs. platinum-based chemotherapy among patients with advanced NSCLC [24, 25].
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Atezolizumab demonstrated benefit in combination with chemotherapy as a first-line
treatment lead to improved median progression-free survival [26].

B MATERIALS AND METHODS

Study design

A sample of a total of 85 patients with NSCLC who were diagnosed on a basis of a
histopathological examination. Available predictive and prognostic biomarkers (EGFR,
ALK and PDL-1) were performed by Immunohistochemistry for ALK and PDL-1 and a PCR
for the genetic marker EGFR.

Data collection

The data collection was started on the 12 of May 2022 and was ended on the 5%
of November 2022. The patients were picked up from clinics of the Oncology Teaching
Hospital-Baghdad, Warith International Cancer Institute-Karbala, and Karbala Centre
for hematology and oncology treatmenta. The collected data are: age, gender, smoking
habit, histopathology, staging, grading, family history, molecular characterization, and
treatment decision.

Immunohistochemical (IHC) testing

The PD-L1 (85 patients) and ALK (75 out of 85 patients) with IHC were performed for a
tissue obtained by a tru-cut, incisional, excisional, or pleural biopsy. All immunostaining
was carried out by using a DAKO Autostainer Universal Staining System (Autostainer Link
48 DAKO, Glostrup, Denmark).

Molecular testing of EGFR
EGFR exons 18 to 21 mutations were detected by using Idylla™ EGFR Mutation test
(Biocartis, Mechelen, Belgium).

Ethical consideration
The research proposal was fully discussed and approved by the scientific and ethical
committee in Iraqi board of medical specialties.

Statistical analysis

Collected data were loaded to IBM-SPSS v.24 for analysis. Descriptive statistics were
presented through frequency distribution figures and table. Categorical variables were
compared using the chi-square test. P<0.05 is considered as discriminating point of
association significance.

B RESULTS

Baseline characterization

The patients that sending to test were included 48 males (56%) and 37 females (44%)).
The age ranged from 34-95 years with a median age of 62 as presented as a normal
distribution were observed. According to the histopathology, patients were categorized
in to two main groups, non- squamous, and squamous. The largest group was non-
squamous (88%) followed by a squamous (12%). The family history for both squamous
and non-squamous are represented in Table 1. In the non-squamous (75 out of 85), the
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number of patients who had no family history was 59 (69.42%) and 16 (18.82%) had a
family history. While in squamous patients (10 out of 85), the number of patients who had
no family history was 8 (9.41%) and 2 (2.35%) had a family history.

Table 1
Baseline characteristics of participants
Parameter No. %
Age 62 years (34-95) £12.73
Male 48 56
Gender
Female 37 44
Non-squamous 75 88
Histopathology
Squamous 10 12
Non-squamous Negative 59 69.42
(75) Positive 16 18.82
Family history .
Squamous Negative 8 9.41
(10 Positive 2 235
Stage 4 85 10
1 27 31.77
Grade 2 37 43.53
19 22.35

Organ metastasis was also demonstrated (Figure). At this study, the higher percentage
was observed in liver (27.06%) followed by Brain and other organ, multiple organ
metastasis and bone (18.82%, 16.47%, 14.12%, respectively). While the lowest percentage
was observed in liver combined with adrenal gland (10.59%).

Organ metastasis

Liver ; 27.06%

Brain  [me— 18.82%

Multiple organ metastasis ~ [F—— 16.47%

Bone [mwm—— 14.12%

Pleural effusion  [me— 12.94%

Liver and adrenal gland r 10.59%

Pattern of distant metastasis
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Association of Squamous stratifies by PDL-1 expression

The squamous patients made a total of 10 (11.77%) out of 85 patients,
immunohistochemical staining for PDL-1 of advanced NSCLC patients was categorized to
three groups, PDL-1 -ve, PDL- 1 +ve >50% and PDL-1 +ve 1-50% as summarized in Table 2.
The association of PDL-1 expression with age, gender and smoking habit was estimated.
All p values reported are two sided, and tests were conducted at the 0.05 significance
level. The association of PDL-1 status with other age showed a non-significant difference
(P=0.745), while it was significant with gender and smoking habit (P=0.030 and P=0.048,
respectively).

Table 2
PDL-1 expression on tumor cells
PDL-1 PDL-1 PDL-1
Parameter Number Ve +ve +ve P-value
>50% 1-50%
Age 3.3+2.3 0.745
Male 6 4 2 0
Gender 0.03
Female 4 2 0 2
) Smoker 8 2 non
Smgkmg Non smoker |1 non non 1 0.048
habit
Ex-smoker 1 non non 1

Association of NON- Squamous stratified by PDL-1 expression

In Non-squamous patients, a total of 75 (88.23%) out of 85 patients,
immunohistochemical staining for PDL-1 of advanced NSCLC for the three groups PDL-1
-ve, PDL-1 +ve >50% and PDL-1 +ve 1-50% were summarized in Table 3. The association
between PDL-1 expression with age and gender showed a non-significant difference
(P=0.614 and P=0.087, respectively) and a significant difference with smoking habit

(P=0.014).
Table 3
PDL-1 expression on tumor cells
PDL-1 PDL-1
Parameter :w:‘u_l;lsb)e r :ZLJ +ve +ve P-value
- >50% 1-50%
Age 25+19.9 0.614
Male 42 25 9 8
Gender 0.087
Female 33 22 5 6
. Smoker 18 13 2 3
qukmg Non smoker | 50 31 9 1 0.014
habit
Ex-smoker 7 4 3 non

Association of NON-Squamous stratified by EGFR expression

In non-squamous patients, EGFR expression using molecular detection by PCR was
performed. Within 75 patients, four groups were observed (EGFR -ve, EGFR +ve Exon 18,
EGFR+ve Exon 19 and EGFR +ve Exon 21). The relationship between those four groups and
age, gender and smoking habit was performed as presented in Table 4. The distribution
of EGFR mutations in the 3 exons (19, 20 and 21) occurred predominantly in single EGFR
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exons. The EGFR mutations were most frequently detected in exon 19 (29.3%, 22 of 75)
and least frequently in exon 18 (2.6%, 2 of 75). However, EGFR -ve were observed more
frequently than mutated EGFR (53.3%, 40 of 75). Statistically significant association were
observed in EGFR expression with age, gender, and smoking habit (P=0.023, 0.003 and
0.019, respectively).

Table 4
EGFR expression on tumor cells
EGFR EGFR EGFR
Parameter (Nnu_';':)e r +ve +ve +ve _E‘ZFR P-value
o Exon 19 Exon 18 Exon 21
Age 18.75+£16.35 0.023
Male 42 10 1 3 28
Gender 0.003
Female 33 12 1 8 12
) Smoker 18 6 non 1 11
f\g’bﬁf'"g Non smoker 50 14 2 10 24 0.019
Ex-smoker |7 2 non non 5

Association of NON-Squamous stratifies by ALK expression

ALK marker expression on NSCLC tumor cells was also detected in non-squamous
patients using an Immunohistochemistry (IHC). According to the results, the patients
were categorized in to two groups, ALK +ve and ALK -ve (Table 5). The results showed
that patients with ALK -ve were more frequently (93.3%, 70 of 75) compared with ALK +ve
patients (6.66%, 5 of 75). Moreover, the association of ALK expression and age was not
significant (P=0.100), while with the gender and smoking habit, a significant difference
was clearly observed (P=0.004, 0.013, respectively).

Table 5
ALK expression on tumor cells
Parameter 0Tl S LS P-value
(n=75) -ve +ve
Age 37.5+45.96 0.1
Male 42 41 1
Gender 0.004
Female 33 29 4
Smoker 18 17 1
Smoking habit
Non smoker 50 46 4 0.013
Ex-smoker 7 7 0

B DISCUSSION

Our results showed that the majority of patients diagnosed with NSCLC disease were
aroundthe age of 62.In general, this finding is closely related with other studies mentioned
in different literatures. Consequently, NSCLC was found to be age dependent, where they
mentioned the high incidence of NSCLC was at age 60s. Tas (2013) demonstrated the
number of NSCLC patients was increased at age >70 years, with a median age of 59 years
(range 35-88 years) [27]. However, Pang (2016) reported the median age was at 67 years,
when they analyzed the results from National Cancer Data base during the period from
2006-2007 [28]. A study conducted by Franceschini (2017) found that the main age was
64 years from patients ranging from 27 to 93 years [29].
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Overall, genetic, and environmental factors represent the main causes of lung tumors
[30]. Recent study that used epidermal growth factor receptor (EGFR) as a marker gene to
detect NSCLC reported that the majority of mutations are somatic and are not inherited
to the offspring [31]. Many literatures also mentioned that the family history is one of
the main causes of NSCLC diseases, however it’s still early to decide which reason is the
main agent for NSCLC incidence [32, 33]. Consequently, the current study, showed a less
association between disease incidence and family history.

Liver, brains, and bones are the main target organs of spreading of NSCLC, in addition
to other parts of body, in a well-known process called metastasis [34]. Consequently, our
finding was similar to other findings about the spreading of NSCLC to different parts of
body. Where it is highly progressive in liver followed by brain, bone, and other organs,
respectively [35].

Nowadays, Polymerase chain reaction (PCR) techniques are widely used to assess the
mutant types in tumor cells [36]. Consequently, detection of EGFR mutation in NSCLC
was dependable. There is more than one reason to detect EGFR mutant types. At first,
EGFR mutation represents a predictive biomarker in NSCLC, which influence on treatment
decision. The second reason, study the relation between the occurrence of this type of
mutation among patients regarding number of factors. For that, in the current study,
gender and smoking habit exhibit a significant association with EGFR mutant. This finding
is similar to other literatures, where Kim (2017) and Gaur (2018) demonstrated that EGFR
mutant is abundant among the women rather than men particularly in non-smoker
patients [37, 38]. With respect of aging, Choi (2019) reported that ageing has a significant
association that influence on the developing EGFR mutated in NSCLC patients, which
agree with our results [39]. The association between age and EGFR mutation showed a
significantly relation, which agree with Lee (2017), when they analysis a large-scale data
of 1387 patients [40].

ALK gene rearrangement, a predictive biomarker, also studied, to determine the
suitable treatment and detect its association with the age, gender, and smoking habit.
Our findings are similar with others [41], ALK mutation showed a non-significant relation
with age, while it is significant with gender and smoking habit. Despite that both male
and female showed a significant relation with ALK mutation, this type of mutant is more
abundant in women.

PDL-1 expression levels, immune biomarker, in non-squamous and squamous NSCLC
histology also studied to determine the suitable treatment and detect its association
with age, gender and smoking habit. A non-significant difference of PDL-1 with age
were observed for both a non-squamous and squamous NSCLC histopathology, while
it is significant with gender, high PDL-1 expression level more prevalence in female in
adenocarcinoma histology [42].

B CONCLUSION

In non-squamous NSCLC, the percentage of EGFR +ve was most common and then
PDL- 1 +ve, and the less one was ALK +ve. In non-squamous histology, the EGER mutation,
PDL-1 expression and ALK rearrangement were most common in patients with negative
history of smoking habit. Squamous histology is most common in smoker and PDL-1 often
express in non-smoker. Liver metastasis was more common site of metastasis in NSCLC.
Using of molecular techniques to determine the mutation in NSCLC have very important
role in treatment decision of advanced disease.
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Abstract

Food additives have become widely used for a number of reasons: to extend the shelf
life of food products that must be transported over long distances; to meet the changing
tastes and preferences of consumers, the desire for economy and convenience, which
has led to the introduction of additives such as flavors and colors; and because of the
improvement of food production technologies. So, most products in the modern world
contain food additives. But not all of them pose a health risk. It's important to be aware
of which supplements may be harmful and not to be afraid of eating foods labeled "E"
without understanding their true effects

Keywords: lungs, morphology, food colorings
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KoHGnuKT nHTepecoB: He 3asAB/eH.
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KoHTakTbl: nigora_asadova@bsmi.uz

Pesiome

MuieBble fo6aBKU CTann WMPOKO MUCMOMb30BaTbCA NO PAAY MPUYMH: AN NPOAeHuUs
CPOKa roAHOCTY NPOAYKTOB MUTaHWSA, KOTOPble HEOBXOAVMO TPAHCMOPTMPOBATb Ha 60/b-
e paccTOAHNA; ANA YAOBNETBOPEHMSA MEHAIOLWMXCA BKYCOB 1 NpearnoyYTeHunii notpebu-
Tenen, CTPeMIeHNs K SKOHOMUN 1 yLobCTBY, YTO NPUBENO K BHEAPEHMIO TaKMX 06aBOK,
KaK apoMaTn3aTopbl 1 KPacuTeNu; 13-3a COBEPLLEHCTBOBAHMA TEXHOMOMMIA NMPOU3BOACTBA
NPOAYKTOB NUTaHMA. MTak, 60MbLIMHCTBO MPOAYKTOB B COBPEMEHHOM MUPE CofepKaT Mnu-
LeBble 4o6aBKu. Ho He Bce OHM MPeACTaBAAT ONAaCHOCTb ANs 340POBbA. BaXHO 3HaTb,
Kakue fobaBKu MOryT 6biTb BpeAHbIMY, U He 60ATbCA YNoTPebnaTb NPOAYKTbI C MapKu-
POBKOW «E», He MOHUMAA NX UCTUHHBIX 3P HEKTOB.

KnioueBble cnoBa: fierkue, Mopponorus, nviesble Kpacutenm

B INTRODUCTION

The term "food additives” sounds alarming to many, although the use of some of them,
such as salt, acetic acid and spices, dates back thousands of years. But over time, natural
additives have given way to synthetic ones. Today, food additives are those artificial
substances that are used in the production of products to provide desirable properties,
such as aroma, color or shelf life, and which are not food products in themselves [1-3].

The effects of potentially harmful food additives on the body depend on their dosage
and unique characteristics of the body. The safe level of intake for some is as low as a few
milligrams per kilogram of body weight, while for others it can reach significantly higher
thresholds. Previously considered safe, some additives are now recognized as harmful and
excluded from consumption, as shown by the examples of formaldehyde E-240 and citrus
red E-121 [2-4].

Among the various food additives, preservatives and antioxidants are considered
especially dangerous due to their effect on vitamin components [5]. Some preservatives
have a negative effect on nutrients: for example, sorbic acid destroys vitamin B12, and
sulfur dioxide destroys vitamin B1. In addition, preservatives have the potential to be
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carcinogenic, contributing to the development of cancer, and can provoke allergies,
asthmatic attacks, and headaches [8, 9].

At the same time, there are food additives recognized as harmless to health. However,
due to a lack of consumer awareness and a unified "E" coding system, safe additives are
often incorrectly associated with harmful ones. Examples of safe additives are apple
pectin (E-440), citric acid (E-330) and ascorbic acid (E-300). In addition, sodium nitrite (E-
250), widely used in the meat industry for smoking and curing due to its antibacterial
properties, is also often misunderstood [10, 11].

Titanium dioxide (TiO,), the production of which at the global level has Zoomd
significantly since the beginning of 2008, is widely used in the food industry as a white dye
E-171 due to its pronounced color [1]. This color, included in food products, complies with
international standards, as well as the regulations of the European Union [2]. This means
that the intake of TiO, through the human gastrointestinal tract can be quite significant.

In the food industry, TiO, is used as a colorant that gives products a white color by
reducing the "gray" componentin the lightreflected by the product [13].In thisassessment,
the possible effects of nanoparticles were not taken into account, and it was concluded
that establishing safe daily levels of TiO, intake was not necessary, mainly because of its
very low solubility. However, according to the European Food Safety Authority, pigment
TiO,, whose particles range in size from 0.1 to 1.0 um, is considered safe for humans due
to its low solubility in water and biological media, as well as its lack of absorption in the
gastrointestinal tract [12].

Thus, the available data indicate that TiO, nanoparticles can penetrate the intestinal
mucosa, but only to a limited extent. Quantification of TiO, absorption from the
gastrointestinal tract is a complex task that can be solved by detecting micro- or
nanoparticles using analytical transmission electron microscopy or elemental analysis
of the tissue Ti content. One of the first such studies PU. Jani et al. identified 500 nm
TiO, microparticles in the liver, spleen, and intestinal lymphoid tissue of rats after oral
administration at a dose of 12.5 mg/kg bw [8, 9, 13].

In experimental studies conducted on animals, the mean lethal dose (LD50) of
aluminum compounds ranged from a few hundred to 1000 mg/kg body weight. The lowest
observed dose of aluminum leading to adverse reactions in rats (LOEL) was approximately
75-80 mg/kg body weight per day [1, 5, 6].

Aluminumhasanegative effectonthekidneys, causingchangessuchashydronephrosis,
dilation of the urinary ducts, difficulty urinating and the formation of stones. In in vitro
experiments, it was found that high concentrations of aluminum can cause a genotoxic
effect on bacterial cells and cells of warm-blooded animals. It has also been shown that
high doses of aluminum compounds can negatively affect the reproductive system of
dogs and exhibit neurotoxicity in mice and rats [8-10].

In vitro studies conducted using the Salmonella typhimurium strain have not revealed
mutagenic effects of aluminum [11]. High doses of aluminum compounds administered
intragastrically demonstrated embryotoxicity in mice and rats, manifested by a decrease
in fetal weight and neonatal weight, as well as delayed ossification in newborns [3].

B PURPOSE
Comparing the morphology of the lungs of outbred white rats by the influence of food
coloring and to compare the results after phytocorrection.
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B MATERIALS AND METHODS

For morphological analysis, the obtained tissues were fixed with 10% buffered formalin
for 24 hours. Routine wiring of tissues was carried out on a carousel processor STP120,
ThermoFisher, Germany, after which the samples were poured into paraffin. Sections
obtained on a rotational microtome NM 325 (TFS, USA) with a thickness of 3-4 um.

Distribution of laboratory animals by groups

B, Nanoparticulate Titanium Dioxide TiO2
Control group dioxicii)e Tio2 Aluminum Oxide NP + Al203 Aluminum
Al203 Oxide NP
n=10 n=50 n=50 n=50
Experiment Groups n=35 n=15 n=35 n=15 n=35 n=15
Nature of the study Wlthou.t Splrulln.a Wlthou.t Splrulera Wlthou.t Splrulera
corrections | correction corrections | correction | corrections | correction

Immunohistochemical study was carried out on 9 samples:

Group "Aluminum oxide (E-173)", 3 samples: control, experiment, correction;

Group "Titanium dioxide (E-171)", 3 samples: control, experiment, correction;

Group "Aluminum oxide and titanium dioxide (E-171, E-173)", 3 samples: control,

experiment, correction.

Serial sections with a thickness of 3 um were dewaxed, dehydrated, unmasked and
stained with antigens using a specialized automated system Ventana Benchmark XT,
Roche, Switzerland. The study was carried out with the CD68 antibody.

The CD68 marker was evaluated according to the criterion of the presence or absence
of cytoplasmic staining in alveolar and interstitial macrophages, and was assessed by a
semi-quantitative method based on the severity of staining and the number of granules
in the cytoplasm according to the following scheme:
®  weak (membrane expression with weak diffuse staining of the cytoplasm and scattered

small number of granules);
= moderate (evenly spaced grains in the cytoplasm against the background of an uneven

cytoplasmic reaction);
®  pronounced (intense cytoplasmic coloration with a compact arrangement of granules).

B RESULTS AND DISCUSSION

The lung system of macrophages consists of several subpopulations that are found in
different anatomical regions of the lungs, including the respiratory tract, alveolar spaces,
and resident lung tissue. Alveolar macrophages make up more than 90% of the lung
macrophage population. CD68 (cluster of differentiation 68, macrosialin - CD68 (clone of
KP1)) is one of the specific markers of macrophages. Alveolar and interstitial macrophages
are the two main subgroups, named after their location. Alveolar macrophages are
responsible for clearing inhaled foreign particles of various nature. The interaction of
alveolar macrophages with the removed particles through certain receptors determines
the severity of the inflammatory response: from minimal to active inflammation with
damage to lung tissue.

Single weakly positively stained alveolar macrophages (arrow, 1-2 pieces) located in
the pulmonary alveoli and interalveolar septum in the immediate vicinity of pneumocytes
are noted. Interstitial macrophages are not noted (Fig. 1).
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IHC examination with the CD68 marker (KP-1). IHC examination with the CD68 marker (KP-1).
Zoom 10x20 Zoom 10x40

Fig. 1. Aluminum oxide control, immunohistochemical study
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IHC examination with the CD68 marker (KP-1). IHC examination with the CD68 marker (KP-1).
Zoom 10x20 Zoom10x40

Fig. 2. Group "Aluminum oxide, experiment’, immunohistochemical study

R

IHC examination with the CD68 marker (KP-1). IHC examination with the CD68 marker (KP-1).
Zoom 10x20 Zoom10x40

Fig. 3. Group "Aluminum oxide, correction’, immunohistochemical study
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There is a diffuse pronounced positivity in interstitial macrophages (arrow, 9-10 pcs).
Itis noteworthy that alveolar macrophages have significantly Zoomd and filled part of the
alveolar cavities with scattered neutrophils and lymphocytes (Fig. 2).

The sections show single interstitial and alveolar macrophages (arrow, 3-4 pieces)
with weak positive expression (Fig. 3).

Single alveolar macrophages (arrow, 2-3 pcs) with moderate positive expression
located on the luminal surface of the alveolar space are detected (Fig. 4).

Diffuse pronounced positive interstitial macrophages (arrow, 13-15 pcs) and
histiocytes in lymphoid follicles are noted (Fig. 5).

On the sections, there are single interstitial and alveolar macrophages (3-4 pcs) with
moderate positive expression. A smaller number of alveolar and interstitial macrophages
is observed in comparison with the experimental group (Fig. 6).

IHC examination with the CD68 marker (KP-1). IHC examination with the CD68 marker (KP-1).
Zoom 10x10 Zoom 10x40

Fig. 4. Group "Titanium dioxide, control’, immunohistochemical study
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IHC examination with the CD68 marker (KP-1). IHC examination with the CD68 marker (KP-1).
Zoom 10x10 Zoom 10x20

Fig. 5. Group "Titanium, dioxide experiment’, immunohistochemical study
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IHC examination with the CD68 marker (KP-1). IHC examination with the CD68 marker (KP-1).
Zoom 10x20 Zoom 10x40

Fig. 6. Titanium dioxide correction group, immunohistochemical study

IHC examination with the CD68 marker (KP-1). IHC examination with the CD68 marker (KP-1).
Zoom10x20 Zoom 10x40

Fig. 7. Group "E-171, E-173, control"’, immunohistochemical study
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IHC examination with the CD68 marker (KP-1). IHC examination with the CD68 marker (KP-1).
Zoom 10x20 Zoom 10x40
Fig. 8. Group "E-171, E173 experiment", immunohistochemical study
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IHC examination with the CD68 marker (KP-1). IHC examination with the CD68 marker (KP-1).
Zoom 10x20 Zoom 10x40

Fig. 9. Group "E-171, E-173, correction', immunohistochemical study

Single alveolar macrophages (2-3 pcs) with moderate positive expression are detected.
They are found tightly adhering to the alveolar epithelium on luminal or outward-facing
surfaces (Fig. 7).

There is a pronounced staining in the cytoplasmic compartment of diffusely located
interstitial and alveolar macrophages (8-9 pcs) (Fig. 8).

Against the background of pronounced fibrotic changes, focal moderately positive
alveolar macrophages (3—4 pcs) and histiocytes in lymphoid follicles were revealed (Fig. 9).

B CONCLUSION

In our study, it was found that in the "experimental" groups with signs of fibrotic
changes, intensive proliferation of CD68 was noted. At the same time, staining of not
only alveolar and interstitial macrophages, but also histiocytes located in the formed
peribronchial lymphoid groups was observed.
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Pesiome

Llenb. PeTpocneKkTnBHOE M3yyeHre ponmn GpOHXOMEroUHbIX OCIOKHEHWI B NpoLecce Jie-
YeHVA NaLMeHTOB C PakOM ropTaHu, cciiefioBaHre GYHKLUM BHELLHEro iblXaHUsA, ra3oBo-
ro COCTaBa M KACNOTHO-LLENIOYHOIO COCTOAHUA KPOBW Y AAHHOMO KOHTUMHIEeHTa NaLMeHToB
ana GopM1pPoBaHUA TPYNMN MOBLILLEHHOIO PUCKa Pa3BUTUA TAXKENbIX GPOHXONEroYHbIX
OCNTOXHEHMN, a TakXKe pa3paboTka METOAOB NeyeHnsA 1 NPOGUNaKTUKN GPOHXONErOYHbIX
OC/IOKHEHUI.

Matepuanbl u metoabl. MposeaeH aHanmn3 490 nctopuii 60Me€3HN NALMEHTOB C PakoMm
roptanu. Y 82,9% nauneHTOB, MEIOLMX TPaXeOCTOMY, MMENINCb OPOHXONIErOYHbIE OCNOX-
HeHuA. Cpean NaLMEHTOB C PakoM ropTaHu 6e3 TpaxeoCTOMbl Takue OCNTIOKHEHUA Habnto-
Janucb y 28,9% uenoBek, B KOHTPONbHOM rpynne —y 32,3%. CobcTBeHHble nccnefoBaHus
npoBeAeHbl y NaLMeHTOB OCHOBHOW 1 KOHTPONbHOW rpynn. Miccnegosanncb rasosbii Co-
CTaB 1 KNCJIOTHO-LLENIOYHOE COCTOAHME KPOBU, QYHKLUA BHELIHEro fbIXaHWA.
Pe3synbTaTbl. Y nauuneHToB 06eUx rpynmn BbIABAEHO Ha/IMuMe KOMMEHCUPOBAHHOIO aLu-
[103a, Hannune fbixaTeslbHON HeJOCTaTOYHOCTY, 06YCNIOBNEHHON 0OCTPYKLMeR npenmy-
LLleCTBEHHO MEeNKUX 1 cpefHnx 6poHxoB. [locne yaaneHna onyxonu oTMeyanoch ynyutlie-
HWe nokasaTefiei BHeLHero AblXaHWA U HOpManM3auma ra3oBoro coctaBa U KUCIOTHO-
LLIESIOYHOr0 COCTOAHUA KPOBU.

BbiBoAbl. Ha ocHOBaHUWM pe3ynbTaToB UCCNeAOBaHU MpefioxKeHa TaKTWKa neyeHus
HPOHXONErOUYHbIX OCJIOXKHEHUI Y NaLMEHTOB C PakoOM ropTaHW.

KnioueBble cnioBa: 6poHXO/IeroyHas Natonorusa, pak ropTaHu, ra3oBblil COCTaB KPOBMU,
KUCJTOTHO-LLENOYHOE COCTOAAHUE KPOBU, GYHKLNA BHELIHErO AbIXaHUsA
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Abstract

Purpose. Retrospective study of the role of bronchopulmonary complications in the
treatment process in patients with laryngeal cancer, study of the function of external
respiration, gas composition and acid-base balance of the blood in this contingent
of patients to form groups at increased risk of developing severe bronchopulmonary
complications, as well as development of methods for the treatment and prevention of
bronchopulmonary complications.

Materials and methods. In order to clarify the role of concomitant bronchopulmonary
pathology, an analysis of 382 case histories of patients with laryngeal cancer was carried
out. 82.9% of patients with a tracheostomy had bronchopulmonary complications.
Among patients with laryngeal cancer without a tracheostomy, such complications were
observed in 28.9% of cases, in the control group —in 32.3%. Own studies were carried out
in patients of the study and control groups. The gas composition and acid-base state of
the blood, the function of external respiration were studied.

Results. In patients of both groups, the presence of compensated acidosis, the presence of
respiratory failure due to obstruction of mainly small and medium bronchi was revealed.
After tumor removal, there was an improvement in external respiration and normalization
of the gas composition and acid-base state of the blood.

Conclusion. Based on the results of the studies, a tactic for the treatment of
bronchopulmonary complications in patients with laryngeal cancer was proposed.
Keywords: bronchopulmonary pathology, laryngeal cancer, blood gas composition, acid-
base state of blood, external respiration function

B BBEJEHUE
B HacToAlee BpemMA ycrnexu B neYyeHnmm nop-oHKONOrnyecknx nauneHToB HeCOMHeEH-
Hbl. ,D,OCTI/IFHyTO 3HaynTeNnbHoOE ynyJueHune nokasarenemn OT}J,aJ'IeHHOVI BbIXXMBaeMoCTH,
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OCO6EHHOCTY TaKTVKM NleYeHNA NALMEHTOB C [PakoOM ropTaHu C 6p0HXOHeI’0‘-IHbIMVI OCNOKHEHNAMN

pa3paboTaHbl U LWMPOKO NMPUMEHAIOTCA OpraHOCOXpaHsALWMe XMpypruyeckne Bmella-
TeNnbCTBa, NONYyYnnu fanbHeliee pa3BuUTe MeTOAbl peabunutaummn JaHHON KaTeropum
naumeHToB. Pak ropTaHu He AiBNsAeTcA UcKnoueHrem [1-4]. Tem 6onee focafiHo, UTO YacTb
NaLUmeHTOB CO 310Ka4YeCTBEHHbIMU HOBOOOPa30BaHUAMM ropTaHW JONOSIHUTENBHO CTPa-
[aloT 13-3a COMYTCTBYIOLLEN NaTonorum, B YacTHOCTM BpoHxonerouHown. B page cnyvaes
naumeHT nornbaeT He OT OCHOBHOTO 3aboneBaHNA — paka ropTaHu, a OT ero OCNOXKHEHNUA —
npucoegnHuBLLENCA NHeBMOHUN [5-8]. 9To 06cToATENbCTBO NOOYAMNO HAc K MOMWCKY
nyTen npeaynpexaeHns TaxKenbiX 6pOHXONEroYHbIX OCSIOXKHEHUI Y NaLMEHTOB C PakoM
roptanm [9-12].

B LEJTb NCCNEOQOBAHKA

PeTpocnekTnBHOE M3yyeHrie ponu BPOHXONErOUHbIX OCIIOXKHEHWI B MpoLecce neve-
HMA NaLUNEHTOB C PaKOM ropTaHu, nccnegoBaHne GyHKUMK BHellHero abixaHua (PBJ), ra-
30BOrO COCTaBa U KUCNIOTHO-LenoYHoro coctoAaHuA (KLLC) KpoBM Y JaHHOFO KOHTUHIeHTa
nauneHToB ana GopMm1poBaHMA Py NOBLILLEHHOTO PUCKA Pa3BUTUA TAXENbIX OPOHXO-
NErOYHbIX OCNOXKHEHWIA, @ TaKXKe pa3paboTka MeToAoB fleyeHUs 1 NpodUNakTUKM GPOH-
XOJIerOYHbIX OCNIOXKHEeHMN [13-15].

B MATEPWAJbl N METO/Lbl

JnA onarHoCTMKKM paka ropTaHu, 3f10KayecTBEHHbIX HOBOOOPA30BaHUIA, @ Tak»e OpOoH-
XOJIEFOYHBIX OCNTOXHEHMWIN NPUMEHANNCD CNeaytoLne MeTobl: SHOOCKOMNMYECKas napuH-
rockonus, ¢nubponapuHro- n pubpotpaxeobpoHxockonua, MCKT roptaHu, buoncus, Lu-
TONOrnYecKoe 1 rmcTonornyeckoe nccnefosaHmne, uccnegosaHue MBJ, razosoro coctaBa
n KLC kposu. ObpaboTKa faHHbIX NPOM3BOAMNNACH HA NEPCOHASIBHOM KOMMbIOTEPE MO
opurHanbHol nporpamme. OnpegeneHne CTaTUCTUYECKON JOCTOBEPHOCTU CPEAHNX Be-
NINYUH OCYLLECTBAANIOCH C YYETOM JOCTOBEPHOCTY KpnTepusa CTblofeHTa.

B PE3YJNIbTATbl U OBCYXOAEHNE

B cooTBeTCTBUM C Lenblo paboTbl 6biIn 13yyeHbl nctopun 6onesnHmn 490 nuu, Haxoams-
LUIMXCA Ha NleyeHn B OTAeNIeHM onyxosel ronosbl U wen CamapKaHACKOro o6nacTHoro
KNUHUYECKOro OHKonornyeckoro ancnaHcepa ¢ 2010 no 2023 r. MauneHTbl 6binn pasge-
neHbl Ha 3 rpynnbl: rpynna A (222 yenoseKa) — NauneHTbl C Ppakom ropTaHu, nmetoLne
TpaxeocTomy; rpynna B (160 uenoBek) — nauueHTbl C pakom ropTaHu 6e3 TpaxeoCcToMbl;
rpynna C (108 uenoBekK, KOHTPOJsIbHAA) — MALMEHTbI C PakoM APYrMX Nop-opraHoB. [pynnbl
bopmmnpoBanncb No NPUHUMUNY OQHOPOAHOCTU.

Hanbonbluee uncno GpOHXONEroYHbIX OCNIOXKHEHWUIA MMENOCh Y NaLuueHToB rpynmnbl A —
82,9%, 13 HNX NHeBMOHWK — Y 22 yenoBeK (15,8%), 6poHxuTbl — y 149 (67,1%). B rpyn-
ne B uncno nauMeHTOB C conyTCTBYtOLWE 6POHXONEroYyHon natonoruen coctasmno 101
(38,9%), U3 HMX 6pOHXMTbI BbiABNEHbI Y 90 (34,7%) uenoBek, MHeBMOHUU — Y 7 (2,7%).
B rpynne C nmenocb HavMeHbLUee uncsio 6poHxoneroyHbix 3abonesanHun — 23 (21,3%)
yenioBeKa, U3 HUX NHeBMOHWA Habnoganacb y 1 (0,9%), 6poHxuTbl —y 19 (17,6%). O6pa-
LAeT Ha ceba BHUMaHNe pe3Koe pasnnyre B KoNMYecTse OPOHXONErOUYHbIX OCTOXKHEHNIA
y nauueHToB rpynn A n B: 90,7% n 38,9% cooTBeTCTBEHHO (pa3nnumna CTaTUCTUYECKN A0-
cToBepHbl, p>0,001). B rpynne C 3T0T noka3aTenb MeHblue — 21,3%. OueBngHO, YTO Ha-
Nnyrie TPaxeoCcToMbl Y NMaLMEHTOB C PakoM ropTaHu ABNsAeTcA GakTopoM, OTAroLWaLLNM
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TeueHnie OCHOBHOro 3aboneBaHua — paka roptaHu. 3To obcToATenbCTBO yCyrybnsaet-
CA TeM, UTO flaHHble MaLMeHTbl NMOMyYaloT TAXKEeNI0e arpeccnBHOe fieyeHne — obLWmMpHble
TpaBMaTMyecKue onepauum C nocnegywowmum obnyyeHrem, 4to oTpuuaTesibHO BAMAET
Ha 3alWMTHble MexaHW3Mbl opraHuM3mMa. Bce nauuweHTbl paccmaTprBaemMbixX rpynn mnony-
Yyanu obblyHOE ANA KaXAoW Ho305ornyeckorn Gopmbl fieyeHne: aHTMOMOTUKOTEPANIO
B MocneonepaLyoHHOM nepuoge, CPeacTBa, pasXuxKalowme MOKPOTY, NPU Hanmumm B
TpaxeoOpoHXManbHOM fepeBe BA3KOW, TPYAHOOTAENAEMON MOKPOTbI BbIMONHANCA €ro
naBax c ncnonb3osBaHvem dubpockona. Mpn pa3BUTAM Y NaLueHTa MHEBMOHUN K Neye-
HUIO JO6ABNANCA NOCTENbHBIN PEXUM, AE3MHTOKCMKALMOHHAA 1 CUMMATOMaTMYeCcKas Te-
panus. BollwenepeuncneHHble neyebHble MeponpuATUA Obinn 3pPeKTUBHbLI He BO BCEX
Cilyyasx, YTo 3acTaBWII0 HAaC U3YUnUTb HEKOTOPble 0COOEHHOCTM NaToreHe3a 6poHxoneroy-
HbIX OCJIOXKHEHMWI Y NaLMeHTOB C pakom roptaHu. C 3Ton uenbto 66111 chopMUpoBaHbI
2 rpynnbl NaumeHToB: rpynna A (nccnegyemas) — nauMeHTbl C pakom roptaHm, 60 yenosek;
rpynna C (KoHTposbHaA) — 40 NnayMeHTOB C PaKOM ApPYruX NOP-OpPraHOB: BEPXHEYentocT-
HOW Ma3yxu, peleTyaToro nabnpuHTa, Hapy>XHOro Hoca 1 yxa. [MayneHTbl KOHTPONBLHON 1
nccnepgyemon rpynn 6binn cxogHbl MO MOy Y BO3PacTy, pacnpoCTPaHEHHOCTM onyxose-
BOro npotecca.

[nAa oueHKN HeKOTOpbIX NapameTPOB romMmeocTa3a Mbl NPOBENM UCCIefOBaHMe ra3o-
Boro coctasa 1 KLWC KpoBK y naumeHTOB 06eux rpynn B fo- U NocieonepaLnoHHOM ne-
puopge. B Komnnekc nccnenoBaHnMin BXOAUIO M3MeEpPeHUe cnegytowmx napameTpos apTe-
pu1anbHON 1 BEHO3HOW KpoBW: pH, NapumanbHoe aasneHue kucnopoaa (P ), brikapboHar
(HCO3), CTaHpapTHbIM brkapboHaT (StBC), obuee KONMYECTBO YrNEKUCNOro rasa (TCOZ),
n36bIToK ocHoBaHMI (ABE), ctaHgapTHbIN n36bITOK ocHoBaHWI (StBE), 6ydepHoe ocHoBa-
Hue (BB), HacbllweHne Kucnopogom (SATOZ), obLee cogeprkaHne Kuciopoga (Ozst). Wccne-
JOBaHMA NPOBOANINCH HECKOMbKO Pa3 B 4O- U Noc/ieonepaLiOHHOM Nepuoge.

ApTepunoBeHo3Haa pasHuUa COCTaBWia B UcCCedyemMoln rpynne Ao onepauumn no
P02 30,1£18 mm pT. cT,, SATOZ— 24,2+12,9%, Ozst - 3,910,3 06.%. [Mocne onepaunmn gaHHble
nokasaTefin COCTaBU/IM COOTBETCTBEHHO 41,1£19,1 MM pT. cT., 31,2£10,3%, 5,5%1,6 06.%.

B KOHTpOMbHON rpynne 3T1 NoKasaTenu COCTaBUAN COOTBETCTBEHHO 23,9+18,2 MM pPT. CT,,
15,0£14%, 3,0+1,9 06.%; nocne onepauun — 50,1£22,1 Mm pT. cT., 28,7+17,5%, 5,5+3,8 06.%.

Mbl He cTaBuAK nepep cobon 3afauy TWATeNbHOro U3yyeHua meTabonr3ama y Habnio-
JaemblX HaMu1 naumeHToB, nosTomy Bce napametpbl KILUC He npmnBogaTca. OgHako no mx
undpam MOXHO BbICKa3aTbCA O TOM, UYTO B cpefiHeM y 75% NaumeHTOB KOHTPONbHOW U
nccnegyemon rpynn umeeTca CABUI B CTOPOHY KOMMEHCMpOBaHHOro auupgosa. [ocne
onepauun oTmMeyeHa Hopmanusauma rnokasatenen. AHanu3 pesynbTaToB BbIABWI, YTO
CTaTUCTUYECKN [OCTOBEPHbIE N3MEHEHMA B KOHTPOIbHOM rpynne nocse onepaunn (npm
p<0,05) Habntoganuch B cnefyowWwmnx nokasaTensx: POZ, SATOz, Ozst. I3MeHeHns oTMeYeHbl
B CTOPOHY X HopManusauun. B nccnegyemoin rpynne nocne onepauuy Takxke MMenmncb
CTaTUCTUYECKN JOCTOBEPHbIE N3MEHEHUA B CTOPOHY HOpManm3aumm no BceM rnokasarte-
nam. Mpwn cpaBHeHUN nokasaTenel rpynn A un C BbIACHNNOCH, UTO 6onee 3HaunTenbHbIe
CABUMN B NYULLYIO CTOPOHY OTMeYanucb B rpynne A, HO CTaTUCTUYECKN pasHuLa He J0-
cToBepHa. ApTepuoBeHo3Has pasHuua no P, SATO,, O st B uccneayemoi rpynne Ao one-
paunn CTaTUCTUYECKM AOCTOBEPHO YNyudLlaeTcA Mo BCEM MOKasaTensam, U3 Yero MOXHO
3aKNunTb, YTO NoTpebneHne Kuciopoda B ccTeMe MUKPOLMPKYNALUN Nocre onepa-
LN NPOVCXOAUT B ONTUMANbHOM PeXMMe, TaK Kak YCTPaHAETCA pakoBasA UHTOKCMKaLMA.
Y 42 naumeHTOB rpynnbl A Menacb fbixaTenbHasa HeJOCTaTOYHOCTb Pa3INYHON CTeNeHN
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BblpaXeHHOCTW, Noc/e onepaunn oHa coxpaHanack y 10 uenosek. 3ameTuM, UTO CTeneHb
[blXaTeNIbHOM HeJOCTaTOYHOCTUN He 3aBrcena oT PacnpOCTPaHEHHOCTY ONYXONN U Hanw-
ynAa TpaxeocTomMbl. Mbl HabAOAaNM NALNEHTOB C BblPaXXeHHOW AblXxaTe/lbHOWM HeAoCTaTou-
HOCTbI0, MMEBLLENCA A0 BbINMOMHEHNA TPAXEOCTOMbI U Y aneHUA ONyXO0Jn, @ CHUMKEHME No-
Kasatesien P, COXpaHANOCh B LeNOM 8 iHEN, NOC/Ie Yero NPOVCXO[NIN CABUM B CTOPOHY
ynyulleHuns.

C uenbio BbIACHEHUA MPUUYUH AblXaTe/IbHOW HeJoCTaTOYHOCTM OblfIo MPOU3BEAEHO
nccneposaHue OBJl y naumeHToB ¢ Tpaxeoctomol. OueHka ®BJ] nposogunack no cne-
LyOLWMM NapameTpam: Xn3HeHHasa eMKocTb nerkux (KEJT), opcrmpoBaHHana Ku3HeHHas
emkocTb nerkux (OXKEJT), nukoBas o6bemMHaa CKOPOCTb Bblgoxa 25% (G))KEJ'I-(MOCZS)),
50% (D)KEJ'I—(MOCSO), 75% (]))KEJ'I-(MOC75), cpeaHaa obbemMHaA CKOPOCTb B MHTepBase oT
25 fo 75% obvema OXEJI-(COC,, ..), 06bem GOPCMPOBAHHOIO BbIAOXA 3@ MEPBYIO CEKYH-
ay (O(DB1), nHaekc TudpHo (COoTHOLEHNE O(DB1:>KEJ'I).

B pe3ynbraTe aHanm3a gaHHbix OBJ] BbIACHUNOCH, YTO y NaumMeHTOB 0b6enx rpynmn Ao
yAaneHusa onyxonu nmenca 6poHxocnasm, 3HaunTenbHo 6osee Bbipa)keHHbIN B Uccnenye-
Mol rpynne. CTeHo3 BO3HMKa NPenMyLLeCTBEHHO Ha YPOBHE MeNKux 6poHXoB 1 nmencsa
o onepaummn y 85% naunentos rpynnbl A ny 30% nauunenTos rpynnol C. lNocne yaaneHuns
onyxonu 3T nokasatenu B rpynne C HUKaK He U3MEHMNCb, B TO BPEMSA Kak B rpynne A
OTMEYaNioCb 3HaUNTeNIbHOE, CTaTUCTUYECKM JOCTOBEPHOE YyullleHne BCexX NoKasaTenen,
UTO CBUAETENbCTBYET O pa3pelleHnn CTeHo3a BPOHXOB U HOPManu3aLuuy ra3oBoro cocTa-
Ba KPOBU.

Takmm 06pa3om, B OCHOBE [ibIxaTesIbHOM HeJOCTaTOYHOCTU UCCeayeMol rpynmbl e-
XUT OOCTPYKTMBHbBINA TUM HapPYLUEHWA BHELLHEro AbiXaHuA, 1 06CcTpyKumua Hambonee Bbl-
pakeHa Ha YpOBHe MeJiKnx 6pOHXO0B B loonepaLMoHHOM nepuope. Nocne onepauuv npu
HanMuny TOM e TPaxeoCTOMbl 6POHXMANIbHAA MPOXOAMMOCTb B 3HAUNTENIbBHOM YmCIie Cy-
YyaeB BOCCTaHOBMMACb A0 HOopMbl. CliegoBaTesibHO, He pedieKTOPHOE BANAHMWE TPaxeo-
CTOMbI, @ CaMa OMyXoJib ABMAETCA OCHOBHOW NPUYMHOWN CTEHO3a HVKHUX AblXaTeNbHbIX
nyTen, o6bAcHAETCA UHPMLIMPOBaHMEM TPaxeobPOHXMaNbHOro AepeBa, Tak Kak U3MeHe-
HMA B NMOKa3aTeNiAX ra3oBOro coCTaBa KPOBU MMENNChb U B KOHTPOJbHOWM Fpynne, HO CKa-
3blBaJINCb CPABHUTENBbHO MeHblue. Icxoaa 13 BbllecKa3aHHOro, B 4OOMepPaLMiOHHOM 1
paHHeMm nocneonepaLnoHHOM Nepuogax pekomeHayeTcsa obasartenbHoe BBefeHre 6pOH-
XOAMNNaTaTopOB, aHTUTMCTAMUHHBIX CPEACTB, @ aHTUONOTKOTePaNuio PEKOMEHAYETCA Ha-
3HauaTb 3a 3 gHA JO onepauuu, Npy Heo6XoAMMOCTU NPOU3BOAA CMeHY aHTUOMOTMKOB
nocne onepauuu. JaHHbI KOMMAEKC NO3BONNA YMEHbLINTb KONMYECTBO NMHEBMOHUIA Y
NaumMeHTOB C PakoM FopTaHu, MMEILLMX TPaxeoCcToMy, B 3 pa3a Mo CPaBHEHMIO C aHano-
rMYHoOM rpynnoi. Takum obpasom, MMeeTcs ABHOE yNyudlleHne pe3ynbTaToB feyeHus, a
[103a BBOAMMbIX MPENapaToB JO/Ha KOPPEKTUPOBATbCA Ha OCHOBaHWW PerynapHOro nuc-
cnepoBaHua KWC n OBJl y Kaxpgoro naymeHTa.

B BbIBObl

1. Y NauMeHTOB C PakoM ropTaHy B 4OOMEPALVIOHHOM Neproge UMeeTcsi GPOHXOCMNasm
Ha YpoBHe GPOHXOB MEKOro Kanvubpa 1 apixaTenbHas HeJoCTaTOYHOCTb, a Nocse yaa-
NEeHVA OMNyXonn OTMEUYAETCA CHUMKEHME UX BbIPAXKEHHOCTH.

2. Hambonblumit pucK pasBUTMA BPOHXONErOYHbIX OC/IOKHEHMWI MMEIOT NaLmneHTbl C pa-
KOM ropTaHu C TPaxeoCTOMOW, M OH OOYC/IOBNIEH BO3MOXHOCTbIO MHOULMPOBAHUA
TpaxeobpOHXMaNbHOTO AepeBa.
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3. [Ona npodunakTmkm NHEeBMOHWY ClefyeT NPoBOAUTb NCCiefoBaHMe ra30Boro cocTa-
Ba Kposwu, KLLC, ®BJ], a B nepuog npenonepaLioOHHON NOAFOTOBKM — NPUMEHATb Me-
OVKaMEHTO3HbIA KOMMEKC, COCTOALNIA N3 BPOHXOAUNATATOPOB, aHTUMMCTAMUHHBIX
CpeacTB 1 aHTMOMOTUKOTEPANUK, 3a 3 AHA A0 onepaunu.
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Abstract

Introduction. Medicinal plants, especially from the genus Heliotropium (family
Boraginaceae), have been traditionally used for treating ailments and are gaining attention
for their cytotoxic effects against cancer cell lines.

Purpose. This study aimed to evaluate the anticancer efficacy of methanolic extracts
from two Heliotropium species (H. crispum and H. curassavicum) which have not been
previously studied in Iraqg, focusing on their phytochemical composition and cytotoxic
activity against breast cancer cells.

Materials and methods. Plant samples were collected from Basrah province (April —
November 2023) and methanolic extracts were obtained via cold maceration, followed
by solvent partitioning with n-hexane, chloroform, and ethyl acetate. Phytochemical
screening and PA identification were done using GC-MS and HPLC with standards
(heliotrine and rivularine), these two PAs were isolated and their concentration quantified
via HPLC. Cytotoxic activity was evaluated using the MTT assay against MCF-7 and HdFn
cell lines, with plant extracts, isolated heliotrine, and doxorubicin (standard anticancer
drug) in two-fold serial dilutions (25-400 pg/mL).

Results. HPLC analysis showed heliotrine as the predominant PA in both H. curassavicum
(61 pg/g) and H. crispum (54 ug/g), with rivularine concentrations of 11 pg/g and
15 pg/g, respectively. Cytotoxicity assays revealed a significant reduction in MCF-7 cell
viability: heliotrine (75% - 29%), H. crispum (85% - 48%), H. curassavicum (88% - 49%),
and doxorubicin (74% - 25%). I1Cs, values were 74.5 pg/mL (heliotrine), 81.87 pg/mL
(H. crispum), 64.17 pg/mL (H. curassavicum), and 103 pug/mL (doxorubicin).

Conclusion. Both H. crispum and H. curassavicum exhibited cytotoxic activity against
MCF-7 cells. These findings support the potential of Heliotropium species as sources of
bioactive compounds for anticancer drug development.

Keywords: anticancer activity, GC-MS, H. crispum, H. curassavicum, HPLC
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HapguH Anb-Cyxainnbl<, Yna Hyp Anb-Mycasu

Konnepx papmauyumu, YHnsepcutet bacpel, bacpa, Npak

|/|30ﬂ|/|pOBaHVIe MMPPoONnN3NanHOBDLIX allkalongoB

M3 HEeOQaBHO 3apermcTpmnpoBaHHOro Bnaia HeIiotropium
B IO’>KHOW Bacpe N OUEHKa €ro npoTnBopakoBoro
noteHymasa

KOHGANKT NHTepecoB: He 3asAB/eH.

Bknap aBTopos: HapavH Anb-Cyxaiinb — KOHLEeNTyanusaunsa, KypupoBaHue faHHbIX, UccnefjoBaHve, MeTOA0N0rMaA, agMUHN-
CTPVpPOBaHMe NPOeKTa, HanvcaHVe NepBOHaYanbHOro BapuaHTa, peLieH3npoBaHne 1 pefakTuposaxue; Yna Hyp Anb-Mycasu —
KOHLeNTyanu3auus, nccnefoBaHvie, METOAO0NOTS, aAMUHUCTPUPOBaHNE NPOEKTa, CYyNepBM30op, HanvcaHne nepBoHaYanbHOro
NpoeKTa, peLeH3npoBaHue 1 pegakTuposaHue. Ctatbsa ony6MKoBaHa B aBTOPCKOW pefakumn.

MopaHa: 06.05.2025

MNpwuHaTa: 12.08.2025
KoHTakTbl: pgs.nardeen.sarmad@uobasrah.edu.iq

Pesiome

BBepeHue. JlekapcTBEHHbIE pacTeHUs,, 0cobeHHO 13 poda Heliotropium (cemencTBo
Boraginaceae), TpagMLUMOHHO NCMOMb3YIOTCA /1A JSleueHna 6onesHel U NpuBNeKaloT
Bce 6onbluee BHYMaHME CBOUM LIUTOTOKCUYECKUM AeNCTBUEM NPOTUB JIMHUA PAaKOBbIX
KNeToK.

Llenb. [laHHOe nccnepnoBaHme 6b110 HanpaBieHOo Ha OLEHKY NPOTUBOPaKoBol 3ddeKTnB-
HOCTM METaHOJIbHbIX 3KCTPaKTOB ABYX BUAoB Heliotropium (H. crispum n H. curassavicum),
KOTOpble paHee He N3yvanucb B Mipake, C ynopom Ha nx GpUTOXMMUYECKNIA COCTaB U LUTo-
TOKCMYECKYI0 aKTMBHOCTb MPOTMB KNETOK paka MOJIOUYHOM Xese3bl.

Matepuanbi u metogbl. O6pa3Lbl pacTeHW 6binK cobpaHbl B NpoBuHLMK Bacpa (anpenb —
HoA6pb 2023 T.), METAHOJbHbIE SKCTPAKTbI ObININ NOMYYEHbI MYTEM XONIOAHOWN MaLepaumm
C nocnefyoWNM pasfieNieHneM pacTBopuTenei H-rekcaHoMm, Xa10podopmMoM 1 STunale-
TaToM. DUTOXMMUNYECKUIA CKPUHWHT U naeHTuduKaumsa MNA 6binm npoBefeHbl C MOMOLLbIO
'X-MC 1 B2KX co cTaHaapTamu (rennmoTpuH 1 puByniapuviH), 3T1 Aea MA Obliv BblgeseHbl,
a VX KOHLEHTpauwA bblna onpegeneHa KoanmyecTBEHHO ¢ nomMollbto BOXKX. Lintotokcmye-
CKYI0 aKTUBHOCTb oLleHMBany B MTT-aHanv3e npoTuB KneTouHbix nnHuin MCF-7 n HdFn ¢
NCMONb30BaHNEM PaCTUTESNIbHBIX SKCTPAKTOB, BblAENEHHOIO FreNMOTPrHa U JOKCopyounLn-
Ha (CTaHJapTHOro NPOTMBOPAKOBOrO Npenapata) B ABYKPaTHbIX CEPUAHbIX Pa3BeAeHUAX
(25-400 mKr/mn).

PesynbraTtbl. AHanu3 BIXX nokasan, Yto renmotpuH asnaetca npeobnagatowmm MNA Kak
y H. curassavicum (61 MKr/r), Tak u y H. crispum (54 MKr/r), npy 3TOM KOHLeHTpaLuun pu-
BynapuHa coctasuan 11 MKr/r n 15 MKr/r cootBeTCcTBEHHO. AHaNN3bl UNTOTOKCUYHOCTM
BbISIBWJIN 3HAUNTENbHOE CHUPKEHME XM3HecnocobHocTn knetok MCF-7: rennotpuH (75% —
29%), H. crispum (85% — 48%), H. curassavicum (88% — 49%) 1 fokcopyouLmH (74% — 25%).
3HayeHunA IC50 coctaBunu 74,5 mkr/mn (rennotpuH), 81,87 mxr/mn (H. crispum), 64,17 mkr/mn
(H. curassavicum) n 103 MKr/mn (BOKCOpyO6ULMH).

BbiBopgbl. Kak H. crispum, Tak 1 H. curassavicum npoAaBuAn LUTOTOKCUYECKYIO aKTUB-
HOCTb B OTHOWeHuK Knetok MCF-7. 2T pesynbraTbl NOATBEPXKAAIOT NOTeHUMan B1UgoB

«EBPa3sWNCKMIN OHKONOTMUECKMI XXypHar», 2025, Tom 13, N2 3 269

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO


mailto:pgs.nardeen.sarmad@uobasrah.edu.iq

Isolation of Pyrrolizidine Alkaloids from a Newly Recorded Heliotropium
Species in Southern Basrah and Evaluation of its Anticancer Potential

Heliotropium B KauecTBe NCTOYHMKOB OMONOrMYECKN aKTUBHBIX COEAUHEHWIA ANA pa3pa-
60TKM NPOTMBOPAKOBbIX NPenapaTos.

KnioueBble cnoBa: npoTnBopakoBas akTBHOCTb, X-MC, H. crispum, H. curassavicum,
B2XKX

B INTRODUCTION

The Boraginaceae family is a widespread angiosperm family including 110 genera
and 1,600 species, predominantly found in temperate regions, particularly in the
Mediterranean region [1]. Heliotropium, Arnebia, Cordia, Martensia and Trichodesma
represent the important genera within the family [2]. The genus Heliotropium is one of
the largest genera within its family, encompassing 247 approved species (POWO, 2022)
[3, 4]. Over 18 species documented in Iraq by Abbas (1991), the two species H. crispum
and H. curassavicum are distributed as halophytic succulent perennial annual herb or
shrub. Heliotropium curassavicum L. is a species recently recorded for the first time in Iraq,
Basrah Province [5]. The new recording of H. curassavicum is a notable enhancement to
the country’s flora, broadening the recognized distribution of this species in the Middle
East. Both species are considered as a relatively under-explored medicinal plant in Iraq
that are known to contain PAs [6].

PAs are naturally occurring heterocyclic compounds of ester alkaloids that consist of a
necine base moiety that is esterified with one or two necic acids. They exist as free necines,
whether the necine base heliotridine or retronecine, or as a mixture of free bases and their
corresponding N-oxides.

Plants of Heliotropium, significant medicinal plants, endured intensive investigation
into the chemical composition. Several compounds, including flavonoids, PAs,
phenols, and terpenoids have been obtained and characterized. Both H. crispum and
H. curassavicum are distinguished by abundant PAs, which have antioxidant, anticancer,
antidiabetic and antimicrobial effects [7-9]. The phytopharmaceutical field has been
exploring pyrrolizidine alkaloids in botanical extracts for nearly three decades [10].

Various Heliotropium extracts shown notable anticancer efficacy in different
experimental tumor lines. 7-angeloyl heliotrine and retronecine isolated from
H. subulatum demonstrated inhibitory action against Sarcoma 180 [11].

B MATERIALS AND METHODS

Plant Materials

The whole plants of H. crispum and H. curassavicum were collected during full
flowering (April - November 2023) in Basra province, from the Airport Way and Al-Seiba,
respectively. Authenticated by Dr. Ula Almosawi, a specialist in plant taxonomy in College
of Pharmacy, University of Basrah. The plants were washed, air-dried under shade, and
mechanically grinded for further analysis of medicinal properties and phytoconstituent
screening.

Extraction Methods
100 g of each plant species was macerated in 1L of 70% methanol for 5 days. The crude
methanolic extract was filtered, concentrated, and dried to obtain a dry powder. The dried
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extract was then dissolved in distilled water and partitioned with n-hexane, chloroform,
and ethyl acetate, resulting in four fractions:
=  p-hexane fraction;
®m  Chloroform fraction;
®  Ethyl acetate fraction;
= Aqueous layer.
The fractions were stored in sealed containers in the refrigerator for further use.

Preliminary Phytochemical Analysis by Chemical Tests

A. Dragendroff’s test: adding 1 ml of extract and a few drops of Dragendorff’s reagent
were added. The formation of a brown precipitate shows the existence of alkaloids.

B. Wagner’s test: the addition of 1 ml of extract and two drops of Wagner's reagent
results in the production of a reddish-brown precipitate, indicating the abundance of
alkaloids.

C. Mayer's test: through adding 1 ml of extract was treated with a few drops of Mayer’s
reagent. The emergence of a white-creamy precipitate suggests that the alkaloids are
present [12].

Chromatographic Analysis

Gas Chromatography - Mass Spectrometry (GC-MS) Technique

The GC-MS analysis was performed using an Agilent Technologies 7890B GCinstrument
coupled with a 5977A MSD. The analysis utilized an HP-5MS Ul column with a temperature
program starting at 40 °C for 5 minutes, increasing to 300 °C at 8 °C/min. The carrier gas
flow rate was 1 ml/min, and the injection temperature was 290 °C [13].

Instrument Parameters:
®  |on source temperature: 230 °C.
= Mass range: 44-750 m/z.
®  Scan speed: 1562 (N2).

Compound identification was confirmed using the Wiley and NIST 2014 and 2020
Library database, based on retention indices, molecular ions, and mass spectrometry
fragmentation patterns.

High-Performance Liquid Chromatography (HPLC) Technique
Conditions:

Instrument: Shimadzu preparative HPLC system.

Column: ODS C18 (250%4.6 mm, 5 um particle size).

Mobile phase: 0.01M phosphate buffer (pH 6.2) and acetonitrile (75 : 25 v/v).
Detection: UV detector at A 220 nm.

Flow rate: 1.0 mL/min.

Temperature: 30 °C.

Injection volume: 0.1 mL.

Standard Preparation

Reference standards: Heliotrine and rivularine (purity = 98.0%).
Stock solutions: 1.0 mg/mL in methanol.
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Quantification:
®  Peak areas of standards compared to samples at same retention times (Table 1).

Table 1

The analysis of standard PAs concerning concentration, retention time and area
Seq. PAs Reten. Time [min] Area Conc. pg/ml
1 Heliotrine 3.25 3215.90 10
2 Rivularine 4.98 5821.08 10

Cytotoxicity Assessment by MTT Assay

This in vitro approach was employed to explore the possible cytotoxic potential of
three samples including: the plant extracts of H. crispum and H. curassavicum and the
isolated heliotrine on (MCF-7) tumer cell line and (HdFn) normal cell line.

Cell Line and Culture Maintenance

The Michigan Cancer Foundation-7 (MCF-7) breast carcinoma cells and human
dermal fibroblast (HDFn) celll lines from the Biotechnology Research Center at Al-
Nahrain University were cultured in RPMI-1640 media with 10% heat-inactivated fetal
bovine serum, 2-mM L-glutamine, 20-mM HEPES, 100 U/mL penicillin, and 100 pug/mL
streptomycin. Cells were incubated at 37 °C with 5% CO, until reaching 90% confluency,
then subcultured using 3 mL of 50 mg/mL trypsin [14].

MTT Protocol

MCF-7 cells (1x10* — 1x10° cells/mL) were seeded in 96-well plates (200 pL/well),
incubated for 24 hours at 37 °C with 5% CO,, and then treated with two-fold serial
dilutions (25-400 pg/mL) of H. crispum, H. curassavicum, heliotrine, and standard drug
doxorubicin. Controls received serum-free media. After 24 hours, MTT solution was added,
and cells were incubated for 4 hours. Formazan crystals were solubilized with DMSO, and
absorbance was measured at 575 nm using an ELISA reader. The mean OD with SD have
been calculated for each set of repetitions, yielding a comprehensive analysis of the
results collected IG5, values were calculated using GraphPad Prism 10 Software from La
Jolla, Ca, USA.

B RESULTS

Extraction

The use of methanolic maceration as an extraction method yielded 2.425 mg of
H. crispum and 2.656 mg of H. curassavicum from crude extract.

Phytochemical Screening
The results for the tested plants samples are shown in Table 2.

Table 2
Results of Dragendorff’s and Wagner’s Reagent

Sample ID Plant species Dragendorff’s test Wagner’s test Mayer’s test
Sample 1 H. crispum + + +
Sample 2 H. crispum +/- - _
Sample 3 H. crispum - - -
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End of Table 2

Sample 4 H. crispum - - -

Sample ID Plant species Dragendorff’s test Wagner’s test Mayer’s test
Sample 5 H. crispum + + +

Sample 6 H. curassavicum + + +

Sample 7 H. curassavicum +/- - -

Sample 8 H. curassavicum - - -

Sample 9 H. curassavicum - - -

Sample 10 H. curassavicum + + +

Notes: sample1 and 6 = crude extract, sample2 and 7 = chloroform fraction, sample3 and 8 = ethyl acetate fraction, sample 4 and
9 = n-hexane fraction, sample 5 and 10 = final aqueous fraction; H. crispum and H. curassavicum, respectively.

Chromatographic Analysis

Gas Chromatography-Mass Spectrometry (GC-MS) Analysis

Mass spectra in Fig. 1 highlight unique peaks for each PA, with retention times, m/z
ratios, and peak areas summarized in Table 3, offering a detailed overview of PA content.

Table 3
Pyrrolizidine alkaloids identified in methanolic extract of H. crispum and H. curassavicum by GC-MS
Heliotropium species Rt(min.) Area Area (%) Chemical formula  PA type
29.1306 | 1833832 0.1444 C16H23N0O6 Monocrotalin
25.9882 40863909 3.218 C17H27NO6 3'-Acetyllycospamine
25.0602 9962317 0.785 C15H25N0O5 Echinatine
H. crispum 249746 299787942 23.608 C16H27NO5 Heliotrine
23.8480 3790661 0.299 C13H19NO3 Rivularine
23.3829 | 52704242 4.159 C15H27NO5 Trachelanthine
18.4349 40402971 3.182 C8H13NO2 Heliotridine
15.9197 | 8442868 0.665 C8H13NO2 Trachelanthamidine
29.1186 | 732035 0.1448 C16H23NO6 Monocrotalin
259145 5248242 1.038 C17H27NO6 3’-Acetyllycospamine
25.0070 | 914685 0.180 C15H25N05 Echinatine
H. curassavicum 248377 57391140 | 11.354 C16H27NO5 Heliotrine
23.7428 427864 0.085 C13H19NO3 Rivularine
234932 19788437 3915 C15H27NO5 Trachelanthine
18.1725 | 9471659 1.874 C8H13NO2 Heliotridine
15.7616 | 2328243 0.164 C8H13NO2 Trachelanthamidine
Table 4
HPLC detection for Heliotrine and Rivularine in methanolic extract of H. crispum and H. curassavicum
PA standard / H. species Reten. Time [min] Area [mAU.s] Height [mAU] Area[%] Height [%]
Heliotrine st. 3.25 3215.90 688.95 100 100
Rivularine st. 498 5821.08 510.47 100 100
X 3.27 875654.08 600.12 25.00 25.00
H. crispum 499 455987.45  400.25 2000  20.00
H. curassavicum 3.20 985160.24 784.15 27.00 27.00
4.90 324115.70 574.32 19.00 19.00
Table 5
The concentration of heliotrine and rivularine in H. crispum and H. curassavicum
Heliotropium Heliotrine conc. (ug/g) Rivularine conc. (ng/g)
H. crispum 54 15
H. curassavicum 61 11
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Result chromatography Table (Uncal - F:\ hellotrine isolation )
N Reten. Time Area Height Area Helght W05 Compound
o [min] [mAU.s] [mAU] [%] [%] [min] Name
1 375 84590 580,44 100.00 100.00 0.20
Total 845.90 580.44 100,00 100.00
Fig. 3. Preparative HPLC for Isolated heliotrine
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Result chromatography Table (Uncal - F:\ rivularine isolation)
No Reten, Time Area Height Area Height W05 Compound
[min] [mAU.s] [mAU] (%) [%] [min] Name
1 495 669.25 591,10 100.00 100.00 0.20
Total 669.25 591.10 100.00 100.00
Fig. 4. Preparative HPLC for Isolated rivularine
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High-Performance Liquid Chromatography (HPLC) Analysis

The identities of the analytes were confirmed by comparing retention times with
authenticated standards. Fig. 2 shows distinct peaks for heliotrine and rivularine in both
plant extracts, while Table 4 presents their retention times, areas, and heights, providing
qualitative and quantitative data.

Assessments of Cytotoxicity by MTT Assay

MCF-7 cells viability decreased dose-dependently (25-400 pg/mL), with heliotrine
showing the strongest cytotoxicity (29% viability), followed by H. crispum (48%) and
H. curassavicum (49%), compared to doxorubicin (25%) (Fig. 3, 4). IC_ and selectivity index
(SI) values are shown in (Table 6).

Table 6

IC_, for MCF-7 and HdFn cell lines with Sl by MTT Assay

Compound HdFn IC_ pg/ml MCF-7 IC,, pg/ml Sl
Heliotrine 130.9 74.5 1.75
H. crispum extract 134.5 81.87 1.64
H. curassavicum extract 182.5 64.17 2.84
Doxorubicine 120.7 103.0 1.17

DOX Heliotrine
100~ 1004
00 -+ HdFn - HdFn
=+ MCF7 804 -+ MCF-7
5 A ICg=120.7 i |\ 1C5;=1309
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Fig. 5. In vitro cytotoxicity on MCF-7 and HdFn cell lines measured by MTT assay
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B DISCUSSION

Extraction

The extraction conditions and solvent type significantly affect the quantity and quality
of pyrrolizidine alkaloids (PAs). Since PAs, including their N-oxides, are more soluble in
polar solvents [15], 70% methanol was used for extraction. To avoid reduced yields from
increased temperatures [16] therefore, maceration at room temperature was employed.
The darker color of the extract indicates a concentrated yield [17]. As a long-time method
for extraction, maceration for 5 days, with continuous agitation to increase the level of
tertiary bases of PAs detected in the extract [18].

Phytochemical Screening

This study aimed to identify pyrrolizidine alkaloids in polar and non-polar fractions
of two Heliotropium species. Color changes or precipitate formation after reacting with
specific reagents confirmed the presence of the analyzed compounds, as shown in Table 2.
Both H. crispum and H. curassavicum tested positive for alkaloids in the crude methanolic
extracts and final aqueous fractions (samples 1, 5, 6, and 10) using Dragendorff’s, Wagner’s,
and Mayer’s tests. Other fractions showed weak positive or negative results, suggesting
that alkaloids were either absent or present in undetectable amounts in the nonpolar to
moderately polar solvent fractions. Polar solvent maceration resulted in greater diversity
of secondary metabolites, with aqueous fractions showing the highest PA content
compared to other fractions [15]. This suggests that the alkaloids in these species are
more water-soluble, making the aqueous fraction more concentrated. The method also
serves as an effective purification technique for alkaloids, enhancing their detectability
[19]. The polar aquous fractions of each plant extract exhibited the greatest diversity in
content of PAs relative to the other fractions.
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Gas Chromatography-Mass Spectrometry (GC-MS) Analysis

The analysis identified eight pyrrolizidine alkaloids in H. crispum and H. curassavicum,
including heliotrine, rivularine, and echinatine. The use of polar solvents for extraction
resulted in a greater diversity of secondary metabolites, as indicated by GC-MS results.
Eight pyrrolizidine alkaloids were identified in both plant extracts, while fewer or none
were found in the less or non-polar fractions. The polar solvent exhibited the highest
diversity of PA content compared to other fractions [15]. The GC-MS results showed only
PAs, with no PA N-oxides detected, possibly due to their chemical nature, which makes
them non-volatile and undetectable via gas chromatography [16].

High-Performance Liquid Chromatography (HPLC) Analysis

According to GC-MS results, supported by NIST data, were validated using >98%
pure heliotrine and rivularine standards in HPLC to confirm identity and quantify PAs in
H. crispum and H. curassavicum. Preparative HPLC enabled effective separation despite
challenges like isomer co-elution and similar fragmentation patterns in PA identification
[16, 20]. The quantitative assessment demonstrated notable disparities in the quantities
of heliotrine and rivularine between the two species, where heliotrine showed the
highest concentration: 61 pug/g in H. curassavicum and 54 ug/g in H. crispum compared to
rivularine concentrations which exhibit lower concentration: 11 pg/g in H. curassavicum
and 15 pg/g in H. crispum (Table 5). HPLC technique is well suited for the separation,
identification and quantification of PAs and related N-oxides due to several advantages,
including efficient separation, the ability to identify an extensive variety of compounds,
and straightforward sample preparation. Furthermore, the utilization of standard PAs
yields defined outcomes. Quantitative analysis revealed higher heliotrine levels than
rivularine in both species, with H. curassavicum containing the most (61 pg/g). HPLC
proved effective for separating and quantifying PAs due to several advantages, including
efficient separation, the ability to identify an extensive variety of compounds, and
straightforward sample preparation. Furthermore, the utilization of standard PAs yields
defined outcomes [10, 21].

The first recorded incidence of H. curassavicum in Iraq is a remarkable finding,
highlighting the possibility for undiscovered plant diversity within the nation. The
discovery and documentation of a novel plant species is a crucial aspect of botanical
research as it enhances the overall comprehensive inventory of country’s flora [5].
Heliotrine was identified as the major PA in both species studied, aligning with findings
in 11 of 20 Heliotropium species. Its highest levels appeared in the inflorescences of
H.lasiocarpiumandH.suaveolens,observed byYaseen AL-Shekhany[22]whoweagreewith
in our result, suggesting it is the main PA produced by these plants. The higher heliotrine
level in H. curassavicum may reflect a more active biosynthetic pathway, influenced by
the presence of both saturated and unsaturated PAs. These differences in PAs content
could affect each species’therapeutic potential and toxicity [23, 24]. Isolation of heliotrine
(Fig. 5) and rivularine (Fig. 6) by P-HPLC; demonstrates well-isolated and symmetrical
peaks for each one. The raised peak area and height confirm a significant presence of
these PAs in the analyzed samples, with rivularine exhibiting a slightly smaller area than
heliotrine.
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Assessments of Cytotoxicity by MTT Assay

For ages, plants have been utilized in cancer treatment, with about 3000 species
recognized for their anticancer properties. Several anticancer medications are derived
from plant-based chemicals [25]. The MTT assay evaluated the in vitro cytotoxic effects
of heliotrine, H. crispum, and H. curassavicum extracts on MCF-7 and HdFn cells, with
doxorubicin as a reference. All tested samples showed cytotoxicity against MCF-7 cells
with varying selectivity, where H. curassavicum had the highest selectivity (SI=2.84),
while heliotrine was the most potent. HdFn cells maintained higher viability, indicating a
potentially safer therapeutic window.

Heliotropium species exhibit anticancer activity through different mechanisms.
The PI3K/Akt/mTORC1 system is crucial in malignant growth, apoptosis suppression,
metastasis and therapeutic resistance [26]. GSK-3[3, requlated by this pathway, influences
breast cancer cell response to treatment [27]. Activation of the WNT/B-catenin pathway
supports cancer stem cell survival and tumor recurrence [28]. Investigations have shown
H. bacciferum extract inhibited MCF-7 cell proliferation in a dose-dependent manner.
Molecular docking revealed strong binding of heliotrine to Wnt2, GSK3[3, and B-catenin,
suggesting it may disrupt metastasis-related signaling and block epithelial-mesenchymal
transition, highlighting its potential anticancer mechanism [29]. Cytotoxicity assay
of H. curassavicum extract has been conducted on MDA-MB-231 (human breast cancer
cells), exhibiting varying levels of cytotoxic and showing a dose-dependent decrease in
cell viability against breast cancer cells [30].

As shown heliotrine has demonstrated potential anticancer activity by different
mechanisms, so our findings agree with these litreture.

B CONCLUSION

This is the first report from Iraq identifying various PAs in methanolic extracts
of H. crispum and H. curassavicum, revealing their anticancer activities. The high heliotrine
content suggests effective extraction and supports its use as a chemotaxonomic marker for
Heliotropium. The in vitro investigations provide substantial evidence that these species
exhibit anticancer activity, suggesting their potential as a value-added component for
functional applications. It considered the first comprehensive study in Iraq for the newly
recorded H. curassavicum. Future research should involve additional screening of the
plants from this tribe for quantitative analysis and identification of novel PAs.
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Pesiome

B cTaTbe npepacTaBfieH aHanM3 pe3ynbraToB ONyOAMKOBaHHbIX MCCefOoBaHUA NO CKpu-
HUHry paka nerkoro (CPJ1) HaunHasa ¢ 60-x rogos XX Beka. B HacToALee BpeMa HU3KO-
[03HaA komnbloTepHasa Tomorpadua (HOKT) asnaeTca oCHOBHbIM CKPUHUHIOBbIM TECTOM,
3bPEeKTUBHOCTb KOTOPOrO MHTEHCUMBHO U3YYaeTCA B PaHLOMU3MPOBAHHbIX KOHTPONMPY-
eMbIx ncnbitaHuaAx (PKW). Tonbko B AByx PK/ NLST (CLUA) n NELSON (HupepnaHabl) 6bin10
[I0Ka3aHO CHWPKeHVe CMEPTHOCTY OT paka Jierkoro npu npumeHeHunn CPJ1, MowwHoCTb Apy-
rux PK/ HegocTaTouHa ana fokasatenbctBa a¢ppektusHoctn CPI1 ¢ npumeHeHem HOKT.
O6cyxpatoTca pasnuyHble acnektobl CPJ1: TepMUHONOMA NATONOMMYECKNX U3MEHEHUIA HA
HOKT, meToabl npoBegeHnsa HOKT, HeratuBHble 3¢pdeKTbl CKPMHUHIA, CTOUMOCTb, 060CHO-
BAHHOCTb peKOMeHAaL I NO NPOBeAEeHUNI0, MePCNEKTMBbI MCMONb30BaHNA UCKYCCTBEHHO-
ro UHTeNNeKTa U GUOMAPKEPOB.

KnioueBble cnoBa: pak JIerkoro, CKPUHUHI paka Nerkoro, HM3KoAo3Haa KOMMbloTepHas
TomMorpadusa, paHHAA ANArHOCTMKA paKa Nerkoro
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Abstract

Lung cancer is the number one cause of cancer-related deaths of men in the world during
the last 30 years after data of Globocan. There are many studies on lung cancer screening
in the world. Only two research NLST (USA) and NELSON (Netherlands) showed a decline
in mortality from this disease. Other studies lacked power, or the criteria were being not
precise, or did not have enough follow up, or were problems in organizing study. Lung
cancer screening with low dose computed tomography increases patient share lung
cancer stage migration in |-l stages, however in addition to the benefits, has side effects.
There are false positive and false negative results, latent lung cancer hyperdiagnosis,
complications associated with invasive procedures, increase in radioinduced cancer risk
despite low dose of radiation, development of anxiety after screening, depression and in
some cases acute conditions after the screening results. In screening low dose computed
tomography another gastrointestinal or cardiovascular disease can be detected. That
would require additional surveys and increased costs. Smoking cessation in lung cancer
screening is an added benefit for better results. It is necessary to unify the reporting in the
description and conclusion of screening studies for the subsequent analysis of the data.
Current research on tumor biomarkers and genetic testing will help in the future with
individual prediction of the development of lung cancer.

Keywords: lung cancer, cancer screening lung, low dose computed tomography, early
detection of lung cancer

B BBEJAEHWE

Mo paHHbIM GLOBOCAN 2022, pak nerkoro (PJ1) 3aHMMaeT nepBoe MecTo B MMpe Cpeau
MY>KUMH N BTOPOE MeCTO CPeAM KeHLMH B CTPYKType CMEePTHOCTU OT OHKOSIOTNYEeCKNX
3aboneBaHuii. CTaHaapT30BaHHble nokasatenu (World) 3aboneBaemocTvi U cMepTHOCTU
npwu PJT coctaBunu 22,4 1 18,0 Ha 100 000 mycKkoro HaceneHua n 14,6, n 11,2 — »keHcKoro
HaceneHusa [1]. CtaHpapTM30BaHHaA NO BO3PacTy CKOPPEKTUPOBaHHAA 5-neTHAA BblXu-
BAeMOCTb B OOMbLUMHCTBE CTpaH cocTaBnAeT 10-20% [1]. lNporHo3 onpeaenseTca aHaTo-
MUYECKOWN pacrnpoCTPaHEHHOCTbIO ONYX0NAn Unu ctaguen npouecca. [laxe nocne pagu-
KasibHOW onepauuy Mo NoBoAYy HEMESIKOKIIETOUHOIO paKa Nerkoro obuias 5-netHss Bbl-
»KMBAEMOCTb NPOrpeccuBHO cCHuKaetcA ¢ 90% npwu IA1 ctagum go 15% npwm lIIC ctagun [2].
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3aboneaemocTb PJ1 B benapycu nmeert cBolo 0CO6EHHOCTb: BbICOKMI MOKa3aTenb 3a-
6onesaemocTtu (ctaHgapT World) y my»uuH (45,8 Ha 100 000 My>XCKOro HaceneHus) 1 HA3-
KNI — y XeHLWmH (6,4 Ha 100 000 »eHckoro HaceneHunsa) [3]. Mo aTomy nokasaTtenio y My»-
unH benapycb 3aHMMaeT 14-e MecTo B MMpe, B TO BpeMs Kak Mo 3a60/1eBaeMOCTM XKEHLLMH
CTpaHa HaxoauTcA Ha 73-11 CTpouKe penTuHra. Ecnm nprHumaTth Bo BHYMaHWe NoKasaTenb
3aboneBaemocTy Ansa o6oux nonos, To benapycb 3aHMmaeT 50-e mecTo [4].

Mo paHHbIM Benopycckoro KaHuep-pernctpa, PJ1 -1l ctagum gnarHoctupyeTtca Tonb-
KO Y 29,5% naumeHTOB C BNepBble YCTAaHOBNEHHbIM AMarHo30M, NpuyemM 3a nocnegHue
25 neT cuTyaums He NMeeT TeHAeHUMM K ynydlieHunio. CKOppeKTMpoBaHHasA 5-neTHAsA Bbl-
xuBaemocTtb npwu PJT (Bce ctagnn) coctasnsaet 19,0%, B To BpemsA Kak npwu |-Il ctagun sToT
nokasaTtenb Bo3pacTtaeT o 49,6% [3].

Taknm 06pa3om, cMepTHOCTb OT PJ1 cyLLecTBEHHO HUXKE Ha PaHHMX CTafuMAX, Koraa Bo3-
MO>KHO pafivKanbHoe yaaneHve onyxonu. Kak n npy HEKOTOpbIX APYrx onyxonsx, 3Ta 3a-
KOHOMEpPHOCTb NprBesa K O4eBUHON rnMnoTe3e, nexalleln B OCHOBE CKPUHWHTA: BbISABUTb
ONyXOJb Kak MOXHO paHblLlie Ha BPEMEHHO LLKae ee eCTeCTBEHHOrO Pa3BUTUA 0 NOAB-
NeHVA KNMHUYECKUX cumnToMoB. COOTBETCTBEHHO, OTAANIEHHbIe pe3ynbTaThl pagnKasib-
HOFO JleYeHUs TaKnX OMyxosnen Ha paHHen CTafuu CyLIeCTBEHHO Nyylle, YTO B KOHEUHOM
UTOre AOMKHO NPUBOANTL K CHUXKEHMIO CMepTHOCTU OT PJ1.

OpHako Ha MyTu peanu3auny 3TOW MOHATHOW uAen BO3HMKAaeT MHOrO MOABOLHbIX
KamHeln. /1 B nepsyto ouepenb AnsA 3G eKTMBHOrO CKPUHMHIA HeoOXoAUM TecT UK UH-
CTPYMEHT, 06nafatoLmii BbICOKOW YyBCTBUTENbHOCTbIO 1 cneundrUYHOCTbIo. TonbKo ¢ no-
ABIEHNEM HN3KOJ03HOW KoMMbloTepHoW Tomorpadun (HOKT) opraHos rpyaHom KneTtku
noABMIacb NepcrneKkTBa yCnewHoro NpUMeHeHNa CKPUHUHIA ANA CHYXKEHNA CMepPTHO-
ctn ot PJT[5].

HecmoTps Ha oueBULHYI0 BaXKHOCTb NpobneMbl CHUXeHA cMepTHOCTH oT PJ1, 3aHuMa-
foLLero NepByto CTPOUKY B CTPYKTYpPe CMEPTHOCTU OT 3/10KayecTBEHHbIX HOBOOOpa3oBa-
HWIA B MMpe, KonuyecTso Nybnnkaumin no npodunakTmke n CKPUHWHIY paka nerkoro (CPJ)
3aHMMaeT NULLb 7-e MecTo cpeaun ApPYrux 3710KauecTBeHHbIX onyxonen [6].

Llenb nccnepoBaHma — 0606WWMTb BaxHble pe3ynbTaTbl CKpUHUHTa PJ1 ¢ npumeHeHnem
HOKT 1 oueHWTb NepcneKkTnBy meToda Ha NONYNALMOHHOM YPOBHE C NO3MLMU AOKa3a-
TeNIbHOW MefVLUHBI.

B VICTOPUNA CKPUHWUHTA PAKA NETKOTO

OcHOBHble NPUHLUMbI CKPUHKHTa 6bnn chopmynupoBaHbl 6onee 50 net Haszad. CKpu-
HWHT — 3TO He NPOCTO UCMOJIb30BaHME CKPUHWHIOBOrO TeCTa, a Lenas ctpaterusa. Ee ocy-
wecTBneHve TpebyeT 60NblWNX MaTepuasbHbIX 3aTpaT, COOTBETCTBYIOLLEro MaTepuanb-
Horo obecrieyeHus 1 KBanMbULMPOBaHHbIX KaapoB. Beab HyXHO BblAenvTb LieneByto
nonynAunio, NPOBECTU B HEW CKPUHUWHT, obecrneuntb KBanuduumpoBaHHoe foobcneno-
BaHWe 1 neyeHne. PelieHne o BHeApEeHNM CKPUHUHIA Ha NONYNALNOHHOM YPOBHE, MOMU-
MO 3KOHOMMYECKOW CTOPOHbI BONPOCA, AO/MKHO ONMPaTbCA Ha AoKa3aTesbHble JaHHble O
CNOCO6HOCTY CKPUHUHTa NpefoTBpaLlaTb CMepTy OT 6ONE3HUN C Y4ETOM BO3MOXKHbIX He-
raTVBHbIX MOCNeACTBUIN OT CaMOro CKpUHUHra [5].

B paHHMe uccnepnoBaHusa No CKpUHUHIY PJ1, oueHuBatowme ponb peHTreHorpadum
rpygHon knetkn (PTK) m umMtonormm MOKpOTbl B KayecTBe WHCTPYMEHTOB CKPWHMH-
ra, 8 1960-80-e rogbl [7-12] 6bino BoBneueHo 6onee 86 000 ob6cnepyembix. Mpu ckpu-
HUHre BbiABAANOCL B 1,5 pa3a 6onblue naumeHToB C PJ1, uem B KOHTPONbHbIX rpynnax,
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pe3eKkTabenbHOCTb NoBbicUIach € 26% o 40%. OgHako nonosuHy ciydaes PJ1 npu ckpu-
HWHre cocTaBnanu nauymeHtobl ¢ llI-IV ctagnamu. B ntore He yaanocb nokasatb CHUXeHne
cmepTHOCTM oT PJ1 B rpynne CKprHWHIa No CPaBHEHUIO C KOHTPOJIEM.

OpfHa 13 NpUYMH oTprLATENbHOrO pe3ynbTaTa KpoeTca B HefOCTaTOYHOW CTaTUCTUYe-
CKOM MOLLHOCTWN NPOBeAEHHbIX NCCnefoBaHUN. AHann3 nokasan, Yto ANA NonyyeHuns cTa-
TUCTUYECKM 3HAUMMOrO pe3ysbTaTta C yueTom onpefenieHHbIX YCNoBU (CHUKeHne cMepT-
HOCTM Ha 25% npwu cTaTUCTMYeckon mowwHocTy 80%) npu CPJ1 Heob6XoAMMO BKNOUUTL B
nccnepoBaHue 60 000 yenoBek [13].

Opyraa npuunHa 3aknioyaetca B HeadpdekTMBHOCTM PIK B KauectBe MHCTpymeH-
Ta CKPUHWHra, YTo ObINO NokasaHo B ucnbitaHum PLCO (Prostate, Lung, Colorectal, and
Ovarian Cancer Screening Trial). PLCO 6bino paHaOMM3MPOBaHHbIM KOHTPOINPYEMbIM
nccnefoBaHeM, B KOTOPOM MPUHAN yyactue 154 901 amepurKkaHel B Bo3pacTe oT 55 o
74 net ¢ 1993 no 2001 r. [11]. B rpynne ckpuHuHra (77 445 yenoBek) B TeueHue 4 neT npo-
Boaunach exkerogHas PI'K, a B KoHTponbHoOM rpynne (77 456 yenosek) ocCyLecTBAANOCh
0b6bluHOe MefuMLUUHCKoe obcnyxmBaHue. MNeproa HabnogeHma coctasun 13 net BNNOTb
[0 2009 r. B uccnegyemori rpynne 6b110 3apernctpuposaHo 1213 cmeptein ot PJ1, B KOH-
TponbHon rpynne — 1230 (oTHocuTenbHbIN puck cmepTn (OP) coctasmn 0,99, 95% pose-
puTenbHbIn nHTepsan (W) 0,87-1,22). Ctagua n ructonormnyeckue Gopmsbl paka 6biam no-
106HbI B 06eunx rpynnax. Takum o6pa3om, exxerofiHbiii pEHTFeHONOTMYECKNI CKPUHWHT He
NPUBEN K CHUXXEeHMI0 CMepTHOCTH oT PJ1.

B 1990-e rr. B KauecTBe CKPUHNHIOBOro TeCTa ANA BbiAaBNeHuA PJ1 ctana ucnonb3osatb-
ca HOKT. OHa cnoco6Ha BbIABAATL OMNyX0sib MeHee 1 cM B lerkom 1 HabnoaaTb M3MeHe-
Hue ee GOPMbI U pa3MepoB B AMHaMUKe, He Npuberas K MHBa3UBHbIM BMeLLATENbCTBaM.
Nccneposanmna apdektusHocTr HOKT Npu CKPUHUHIE NOKa3anu, YTo STOT MeTO[ BblABAN
B 3 pa3a 6onbLie 06pa3oBaHMIi Manoro pa3mepa B Nerkrx No CPaBHEHUIO C PeHTreHorpa-
¢duen, npn 3Tom oT 64% po 85% PJ1 guarHocTnpoBanock B nepeoi ctagum [14-18]. Og-
HaKO HeBbICOKasA CTaTUCTUYeCKaa MOLHOCTb MCCNefOBaHUN He MO3BONMIA YCTaHOBUTb
CHUXeHne cmepTHOCTH OT PJ1.

B CKPUHWHI PAKA TETKOTO C MPUMEHEHWEM HOKT

MepBoe cBMAeTENbCTBO 00 3PEKTUBHOCT CKPUHMHIA B OTHOLIEHWW CHUXKEHUA
cmepTHOCTM OT PJ1 66110 NONTyYeHo B HauMOHaNnbHOM UCCNef0BaHUN CKPUHMHIA Nerkmx
(National Lung Screening Trial, NLST), pe3ynbtatbl KoToporo 6binv onybnnkosaHbl B 2011 T.
[16]. B nccnepoBaHmm yyactBoBanu 33 CKPMHUHIOBBIX LieHTpa. 3a neprog ¢ 2002 no 2004 r.
53 454 uenoBeka 6b1IM PaHAOMU3UPOBaHbI B rpynmnbl CKpyHUHra ¢ HAKT (26 772 ueno-
Beka) u ¢ PTK (26 733 uenoseka). O6cnenoBaHna NPOBOAUINCL €XKEFOAHO B TeuyeHue
3 net. KonnuecTso cmepTen B rpynnax, B Tom umcie ot PJ1, pernctprpoBanoch 3a neprog
C MOMeHTa paHgomunsaumm go 15 aneapa 2009 r. B rpynne ¢ HOKT ymepnu ot PJ1 356 ueno-
BekK, a B rpynne PIK — 443. OTHOCUTeNnbHOE CHMXeHne cMepTHOCTM OT PJT npu CKpUHUHre
¢ HOKT ¢ meanaHon HabnogeHmna 6,5 roga coctasuno 20% (p=0,004). OTMeyanocb Tak-
e CHUXKeHne CMepTHOCTY OT NoObIX NPUYKH Ha 6,7% (p=0,02) B rpynne cKpuHuHra. Ana
npefoTBpaLleHns ogHon cmeptu oT PJT Heobxoanmoe konnuectso HOKT-nccnegosaHumin
coctasuno 320. B 6onee nosgHern nyénukauumn [14] 6binn nprBedeHbl pe3ynbTaTbl AN
nepvoaa HabnogeHna, npoaneHHoro fo 31 aekabpa 2009 r. OTHOCUTENBHOE CHUXEHWE
cmepTHOCTM oT PJ1 coctaBuno 16% (OP=0,84; 95% [N 0,75-0,95), cmepTHOCTK OT BCeX
NpUYnH — 6,4%, a Heobxognmoe konunyectso HAKT - 322. CmeweHune oueHkn OP cvepTn
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Crpyktypa PKU B 3aBUCMMOCTIU OT KONNYeCTBa y4aCcTHUKOB
Structure of RCT depending on the number of participants

oT PJ1 npu 6onee NpofomKMTeNIbHOM nepuoae HabnoaeHUsa nocse 3aBepLIeHUa CKpu-
HMHra 06yCNoBEHO OTCYTCTBMEM BNAHUA CKPUHMHIA HA CMEPTHOCTb B 5TOM BPEMEHHOM
OoTpe3Ke N COOTBETCTBYET OAHOMY M3 OMMCAHHbIX TEOPEeTUYECKUX CLieHapues Habnioge-
HUA NpY CKpUHUHTe [15].

Haunbonee kpynHble nccnegoanus n3s atoro cnucka — NLST (CLUA) n NELSON (Hugep-
naHpbl, benbrus), kotopble BKkntoyany 80% OT UKMCna BKIKOYEHHbIX B CKPUHUHT Y4acTHU-
KOB (CM. pUCYHOK).

3T nccnepoBaHUA NMeNU oTANUUA B ausaiHe (Tabn. 1). B NLST (CLLA) uenesas nony-
nAymA 6bina cTapLue v XeHLWrHbI cocTaBnANn 41% OT y4aCTHUKOB, Npeanonaranach Takxe
6onee BbICOKaA UHTEHCMBHOCTb KYpPeHNA — cpefiHee 3HaueHve HAEeKca nayvka/neT cocTa-
Brno 56 npotme 38 B NELSON. Ecnv B ameprikaHCKOM nccnefoBaHNUM UHTEPBaN Mexay pa-
yHgamu coctasnan 1 rog, To B NELSON m3yyanacb BO3MOXHOCTb YBeNNYEHNA NHTepBasna
ot 1 rofa o 2 u 2,5. Ewe ogHMM CyLeCTBEHHbIM OTIUMEM ABNANCA CNOCO6 OLEHKM Bbl-
ABMIEHHbIX JIerouHbix y3enkos (J1Y) B guHamuke: B NLST namepsanca Hanbonbwunii gnametp,
B8 NELSON - o6bem, a no Temny pocTta onpeaenanocb Bpems yaBoeHus onyxonu [16].

CypporaTHbiii Kputepuini 3GGEKTUBHOCTU CKPUHUHIA — CABUM BbIABEHHbIX CTagui
paka B CTOpOHy 6onee paHHMX — 6b11 NTpMepHO oamnHakoBbiM: B NLST 70% npuxoaunocb
Ha gonio |-l ctagnin, a B NELSON - 67,9% (y mMy>KunH). KyMynaTVBHbIN OTHOCUTENbHbIN
puck cmeptun ot PJ1 3a 10-neTHMI neprog HabnogeHVA Y My>XUMH B rpynne CKPUHMHIa

Ta6bnuua 1
OCHOBHble oTnNYnA B au3aiiHe nccneposanuii NLST n NELSON
Table 1
Major differences in study design between NLST and NELSON
PKU Bospacrt Mon (m), % DTS, LR TR0 Ouenka J1Y
nauka/ner payHaoB rogbl
NLST 55-74 59 >30 3 1 Pa3smep
NELSON 50-74 84 215 4 1-2-2,5 O6bem
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¢ HOKT coctasmn 0,76 (p=0,01), a B He6onbLIOK NnoArpynne xeHwuH - 0,67 (95% AW 0,38-
1,14), ofiHAaKO CHUXeHNEe CMEPTHOCTU Y »KEHLLMH Bblfo CTaTUCTUYECKM He3HauumbIm [17].
Wcxoaa us gaHHbIX, NpeacTaBieHHbIX B CTaTbe, MOKa3aTelb CMEPTHOCTM Y MyXKUNH C MEHb-
LIMM CcTaxkeM KypeHuna cocTtaBun 134. Takum obpasom, uccnegosaHue NELSON npogemoH-
CTPUPOBANO CHUMMKEHMNE CMEPTHOCTU Y MY>KUMH C MEHee TAXeNbIM aHaMHEe30M KypeHusA
NPWY CHUXXEHNWN HUXKHEro OrpaHMUYnTENbHOrO BO3PacTHOro nopora no cpaBHeHmto ¢ NLST.

BmecTte ¢ Tem B NELSON He 6b1510 JOCTUIHYTO CHUMEHUA CMEPTHOCTW OT BCEX MpW-
ynH (OP=1,01). 3TO 06BEKTMBHDBIN NOKa3aTesb Ans OUeHKN 3OGEeKTUBHOCTU CKPUHWUHTA,
MOCKOJIbKY OH cBOGOAEH OT oWKnbOK, NPUCYLLMX NoKa3aTenio KaHuepocneymbuyeckon
cmepTHOCTM [18, 19]. Ecnn paHaomMm3auma NpMBOANUT K 06pa3oBaHIio rpynn y4aCTHUKOB,
c6anaHCcMpoBaHHbIX MO BO3PACTy M COCTOAHMIO 300POBbSA, TO CHUXKEHUWE KaHLepocneLuu-
duryeckor cMepTHOCTU JONMKHO NPUBOAUTD U K CHUMEHWNIO CMEPTHOCTU OT BCEX MPUYKH.
KoHeuHo, nocnegHee mMmeHee BbipaXeHO 1 MMeeT 6onee WNPOKUN [OBEPUTENbHDBIA WNH-
TepBaJsl, 3aTPYAHAIOWMNI NOSyYeHne CTaTUCTUYECKOWN 3HAUMMOCTM pas3nmumin. Tem He me-
Hee M3MeHeHUe 3TUX NokKa3saTesiel JOMKHO OblTb OAHOHAMpPaBAEHHbIM, ECAIN CMEPTU, He
ABHO CBA3aHHblE CO CKPUHWHIOM, He Obinn OLWMOOYHO OTHECEHbI B KAaTEropuio cMepTu ot
apyrux npuunH. B nccnegosaHun NELSON [16] B rpynne CKpUHUHra 3apernctpmpoBaHo
868 cmepTei NnpoTnB 860 B KOHTPONBHOW rpynne, XoTa, NPUHMUMaA BO BHMMaHWe JOCTUT-
HyTOe CHUXeHUe KaHuepocneundryeckon CMepTHOCTH, CMepTel NPY CKPUHUHTE JOMX-
HO ObITb MeHblue Ha 4,4% (Ha 38 cmepTein). MopgobHbIN cueHapuit onvcaH Black et al. B
pasgene «Cratuctnyeckmne coobparkeHna» ctatoun [20]. Camun nccnepgosatenn NELSON He
JalT 06bACHEHUA NonyYyeHHOMY pe3ynbTaTy. B Tabn. 2 npeactaBneHbl faHHble O pucke
cmepTu Y naumneHTos, npoweawmnx HAKT, B cpaBHEHMM C KOHTPOSIbHOW FPYMMoWN.

Pe3ynbTatbl utanbaHckoro mnccnegosaHma MILD no ckpuHuHry PJT 6biim ony6nmnko-
BaHbl B 2019 . B 3TOM nccnegosaHum 4099 yyacTHUMKOB, OTBEYAIOLWMX KPUTEPUAM BO3-
pact 49-75, ctax KypeHua go 20 neTt, 6biny paHAOMU3NPOBaHbI B FPYMMbl CKPYHUHTA 1
HabniopgeHnsA. ExxerogHbli CKPUHMHI NPOBOAWACA Ha NpoTsaxeHun 10 neT. bbino goctur-
HYTO CHUXKEHMNE OTHOCMTENbHOrO pucka cMepTu oT PJ1 Ha 39% 1 obLueli CMepTHOCTU — Ha
20%. PaHee ony6nvKoBaHHbIe 5-NeTHWe pe3ynbTaTbl 3TOro UCC/ieoBaHWA Obinn HeyTelw -
TeNbHbI: He ObII0 BbIABIEHO BANAHNA CKPUHUHIA HW Ha CMePTHOCTb OT PJ1, HM Ha obLuyio
cMepTHOCTb [21].

B npouecce cKprHUHra BO3HUKalOT No6oUHble 3ddeKTbl, KOTOPblE MOTYT CHMXaTb
3bPEKTUBHOCTb CKPUHMHIA 1 NPUBOAUTD K HEXenaTenbHbIM nocneacTeuam. K Takum no-
6OUHbIM ABMEHUAM OTHOCATCA MMMNEepPAMarHoCTUKa (BbiABNEHNE KIMHUYECKU He3HAUYMO-
ro paka) 1 NIOXXHOMONOXUTeNIbHble pe3ynbTaTbl, 00YCNIOBNEHHbIe HELOCTaTOUHON Cneun-
dunuHocTbio HOKT. Mo 0606LeHHbIM faHHbIM, YYBCTBUTENBHOCTb 1 cneuyudnyHocte HOKT
npu CPJ1 coctansatoT 0,97 (95% A 0,94-0,98) 1 0,87 (95% M 0,82-0,91) [22].

Ta6bnuuya 2
OTHOCnTenbHbIn puck cmeptn (HAKT/kouTponb) B PKU NLST n NELSON
Table 2
Relative risk of death (LDCT/control) in the NLST and NELSON RCTs
PKN Pak nerkoro Bce npuuunHbl
NLST 0,80 (p=0,004) 0,93 (p=0,02)
NELSON 0,76 (p=0,01) 1,01
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B Pecny6bnuke benapycb ¢ 2019 no 2024 r. npoBefeHo nccnegosaxve no CPJ1 ¢ npume-
HeHvem HOKT B rpynne pucka pa3suTna PJ1. My»urHbl (KypyUnbLUKN CO CTaXeM KypeHusA
He MeHee 20 neT) B Bo3pacTte 50-70 fieT 3aNONHANN aHKETY-OMPOCHNWK, NPX BBEAEHUN B
6a3y faHHbIX KOTOPOW aBTOMaTUYECKM Ha OHNalH-Kanbkynatope (PLCOM2012) paccum-
TbIBaNcCA puck pa3sutua PJ1, n npn npeBbiweHnn NOporoBoro 3HaveHua 1,51% nauuneHt
BKJIIOYaNCA B nccnegoBaHue. 2062 naumeHTa npoLwnu 3 payHaa ckpuHuHroson HOKT.

K runepgunarHoCcTike OTHOCUTCA BbISIBIEHME paKa, KOTOPbIA MPU »KM3HW NauneHTa He
BbI30OBET KIIMHNYECKNX NMPOABNEHNI 1, COOTBETCTBEHHO, HE CTAaHET NPUUYNHON CMepTH. ITa
KOHUenuma noaTeepXAaeTca yBennyeHnem Konnuectsa ciyyaes paHHero PJ1, Bbiasnse-
MbIX MPU CKPUHWHIE, KOTOPOe He KOMMEHCMPYeTCA B Nocieaytolem COOTBETCTBYOLWNM
POCTOM KONMYeCTBa BbiAiBNEHHbIX cilyyaes PJ1 B KOHTPObHOW Fpynne B npoLecce Habsto-
neHua. B o6onx nccnegosarHmax NLST n NELSON oTmeuanocb npeBbllLeHME BblBIEHHbIX
cnyyaes PJ1 npu cKprHMHre No NpoLWwecTBUN 3anlaHNPOBAaHHOIO Neproja BpemMmeHu Ha-
6ntoaeHnsa, kotopoe coctaBuio 119 n 40 HabnoaeHWIn cooTBeTCTBEHHO [17, 23]. Vccnepo-
BaHWe C mogenupoBaHnem aaHHbiX NLST oueHnno BepOATHOCTb MTMNepAMarHOCTUKM Kak
18,5% (95% W 5,4%-30,6%) [24]. B uccnegosaHumn DLCT [25] B rpynne CKpMHUHra 6bi10
BbifiBNIeHO Ha 43 cnyuasn PJ1 6onblue, yem B KOHTPONbHOW rpynne, a YacToTa rmnepgmarHo-
CTUKM cocTaBmna 67,2% (95% AW 37,1%-95,4%). B To e Bpems B uccnegosaHum ITALUNG
npeBsblLIeHKe BbIABNEHHbIX Clyyaes PJ1 B rpynne CKpMHUHIa B TeueHre nepBbix 5 neT 66110
KOMMEHCMPOBaHO K 6-My roly yBenuueHvem 3abonesaemoctu PJ1 B KOHTpONbHOW rpynne,
uTo 6bITO pacLieHeHO Kak OTCYTCTBME runepamarHocTnky [26]. OgHako ToYHas oueHKa
YacToTbl rMNepANarHOCTMKM 3aTpyAHEeHa BCNeACTBME Pasnuynii B NPOAOIKUTENbHOCTA
nepuonos HabnaeHNA 1 HEMOMHbIX JaHHbIX 00 yYaCTHUKAX M3-32 OObEKTUBHbBIX MPUYMH.

JloXXHONONOXNTENBHBIMY pe3ynbTaTaMuy ABNAIOTCA Takme 3akntoueHna HOKT, kotopble
BNEKYT JOMNONHUTeNbHOe obcniefoBaHNe 1 NneyeHne, He NpuUBogALLee K YyCTaHOBIIEHNIO
AunarHo3a PJ1. lona noxHononoxutenbHbix pe3ynbtatoB npu CPJ1 konebnerca B wupo-
KMX nNpepgenax, Yto 3aBMUCUT OT YCTaHOBJIEHHbIX pa3mepoB J1Y B KauecTBe NofoXuTesb-
HOro pesynbTaTa CKPMHUHIa, Tpebytowero foobcnefoBaHNA. YMeHbLasa 3T0 NOPOroBoe
3HayeHne, MOXXHO yBeNNUNTb YyBCTBUTENbHOCTb HOKT, HO npu 3TOM yBEenMunTCA U Ya-
CTOTa JIOXKHOMONOXWTENbHbIX 3aKJIOUYEHUIN, N HaobopoT. B nccnegosaHnm NLST pasmep
JY 6onee 4 MM cunTanca NONOXKUTENbHbBIM Pe3ySbTaToM, MPUBOAALNM K JIOXKHOMOMNOXN-
TeNbHbIM pe3ynbTaTtam B 96,2% npu 6a30BOM CKPUHWHIE (OTHOCUTEIbHO MONOXKUTENbHbIX
pe3ynbraToB) unu 26,3% oTHocutenbHo Bcex 6a3oBbix HAKT [17]. 3Tn nokasatenun npu
3aKnoymTeNbHOM payHae coctasunm 94,8% un 15,9% [17]. MogennpoBaHve nokasaTtenemn
nHpopmaTtneHocT HOKT Ha ocHoBe AaHHbIX NLST B 3aBUCMMOCTM OT MOPOroBOro 3Haye-
HUA pasmepa J1Y nokasano, 4To yBenn4yeHve 3Toro pamepa Ao 8 MM NpMBOANNO K CHU-
MEHWNI0 YacTOTbl TOXHOMOJIOKUTENIbHBIX Pe3ynbTaToB Ha 64,8%, HO yBennumsano o 9,9%
cnyyvam HeguarHoctTupoBaHHoro PJ1[27].

B nccneposaHny NELSON nokasatesib 10XKHOMONOXUTENbHbIX Pe3y/bTaToB Obin BbICO-
KM Npu 6a30BOM CKPUHUHIe 1 cocTaBun 21,1%, a 3aTem cHu3unca go 3,1% npu nocneg-
Hem payHpe. C yueTom BCex payHAOB CKPUHWHIa 3TOT NoKasaTenb coctasun 10,3% [17].

JloxxHOMoNoOXKNTenbHble pe3ynbraTbl NPUBOAAT K TOMY, UTO BO3HMKaeT Heobxoau-
MOCTb B NPOBEeAEHNM OOMOSIHUTENbHBIX METOAOB AMArHOCTMKMN, BK/OYAA MHBa3UBHbIE
(TpaHCTOpaKanbHyl0 UronbHyto 6ruoncrio, GPOHXOCKOMNKMIO, TOPAKOCKONKWIO, MEANACTMHO-
ckonuio, TopakoTtomuio). Mo gaHHbIM NLST, n3 17 053 yuactHrKkoB B rpynne ¢ HOKT 6bino
BbINONIHEHO 457 MHBA3UBHbIX NCCNIeOBaHWI Y NauneHToB 6e3 PJ1, Taxenble 0CnoXHeHNA
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Habniopanucb B 0,07% cnyuaes, ymepnun 11 (0,06%), B ToM umcne 4 nauyueHta nocne
227 6poHxockonuii [17]. PeaynbTtatbl MeTaaHanm3a [28], Bkntovasluero 17 nccnefoBaHui
no CPJ1 c HOKT, noka3sanu, 4To YacToTa XMpypruyeckmx BMeLaTenbCcTs No nosofdy Jobpo-
KauyectBeHHoW natonoruu B rpynne ¢ HAKT coctaBuna 22,0% (4,7 Ha 1000 CKPUHUHTO-
BbIx HOKT), a Hexmpypruueckux (nronbHas 6uoncus n 6poHxockonua) — 37%. Mo gaHHbIM
cucTemaTryeckoro ob63opa [29], yactoTa UronbHOM 6UONCUMKU MPU NOXKHOMONOXKNUTENbHbIX
pe3ynbraTax cpefiy BCeX yYacTHUKOB CKpUHKHIa Konebanacb ot 0,09% po 0,56%, a yacto-
Ta Xnupypruyecknx smewartenbcTs — ot 0,1% go 0,5%.

[nAa CHMXeHNA YacTOTbl JIOXHOMONOXKUTENbHBIX pe3ynbTaTtoB Npu CPJT AMepuKaHcKnin
Konnemk paguonorumn paspabortan knaccmoukauymoHHyto cuctemy Lung-RADS (L-R) gna
oueHkun J1Y, Bbissnaembix npuv HOKT, kotopas ¢ 2014 r. npeTepnena 3-1o0 pegakuuto [30]. Pe-
TPOCMNeKTUBHOE nccnegoBaHme Ha maTtepuane NLST nepsown pegakumn Lung-RADS v.1.0
nokKasano, Yto Knaccmpukauma cnocobCTBYET CHUXKEHWIO YaCTOTbl JIOXKHOMOMNOXNTESNb-
HbIX pe3ynbTaToB Npu 6a30BOM CKpPUHWMHTE ¢ 26,6% Ao 12,8%, HO cONpoBOXAAaeTCA CHU-
XeHrem uyBCTBUTENbHOCTY € 93,5% Ao 84,9% [31]. Mpun 3TOM BO3MOXHO Obino n3bexartb
117 nHBa3nBHbIX NpoLeayp, BbIMONHEHHbIX MO NOBOAY JIOKHOMONOXMWTESbHbIX pe3ysbTa-
TOB, UTO CHM3UJIO 6bl YAaCTOTY STUX BMELLATENbCTB Ha 23,4% [31].

CpaBHeHue nokasateniell UHpopmMaTUBHOCTM MoauduumnposaHHoi Lung-RADS v.1.1
(M3meHeHVA B KOTOpOW B nocnegytowem peannsosaHbl B Lung-RADS-v2022) n NELSON-
anropmTma B OTHOLWEHUN JTY NpomeXXyToOUHOro pasmepa oT 6 4o 10 MM NpoaeMOHCTPMPO-
Bano 6onee BbICOKYIO AMarHoCTUyeckyto cneyndmnyHoctb: 58-59% npotus 12-14% npu
OVMHAKOBOW YyBCTBUTENbHOCTY. icnonb3oBaHve 06oux Kputepues (CpeHero gnamertpa
1 BoNtoMeTpun) B mognéouumpoBaHHon Lung-RADS v.1.1 cnoco6Ho noBbICKTb crieunduy-
HOCTb 6€3 CHMKEHUA YyBCTBUTENIbHOCTU 1 YMEHbLINTL KonnyecTso J1Y, Hyxzaowmxca B
6-MecsiyHOM HabnoaeHun [32].

B HacToALEee BpeMA Masno YTo U3BECTHO O paanaLMOHHO-UHAYLIMPOBAHHOM pakKe ner-
koro (PWPJ1) nnn gpyrmux opraHoB BciieacTsre nposeAeHna ckpuHuHra ¢ HOKT. OueHkn
[OMONHUTENBHOIO PUCKa Pa3BUTUA Paka NPU CKPUHUHIE ABAAIOTCA Pe3ybTaToM MOAenu-
POBaHUA N HOCAT NPOTUBOPEUNBBIN XapakTep. dbdeKTnBHaA fo3a 0bnyyeHus, obycnos-
neHHasA nposegeHnem ogHon HOKT, konebnetca ot 0,65 o 2,36 m3B [29]. KymynatusHas
3bdeKTNBHAA [O3a MHOTOKPAaTHO BO3pacTaeT C yYeTOM MPOAOSIKUTENIbHOCTU CKPUHWH-
ra u c nposegeHvem gpyrmux obcnepgosaHuin (KT, M3T/KT). NporHo3upyembin puck PUPI
npu NpoBefeHNN CKPUHNHTa B TeueHre 25 neT, HaunHasa ¢ 50-neTHero Bo3pacTa, COCTaB-
naet 1,8% [33]. Ana coBpemeHHol nonynsaumm CLUA, BKnoyatowen Kypawmx n 6s1BLLNX
KYPUNbLUMKOB, 3Ta OLeHKa prcKa NpMBOAUT K BO3HMKHOBeHuIo PUPJTy 36 000 yenosek
3a 25-neTHun nepuopd exerogHoro ckpmHuHra [33]. bonee KoHcepBaTUBHaAA OLEHKa pu-
cka PUPJ1 n gpyrnx opraHos 3a 10 neT ckpuHuHra coctasnseT 0,05%, UTo COOTBETCTBY-
eT NPOrHo3MpyemMomy pasBUTUIO OAHOrO MHAYLMPOBaAHHOrO paka Ha 108 cnyuaes PJl,
BbIABNEHHbIX NPU CKpWHUHre, nnn 0,46 NMHAYLMPOBAHHOW 3N0KaYeCTBEHHOW Onyxonm
Ha 1000 npoweawmnx CKpUHWUHT [34].

BnusaHme cKpUHMHIra Ha 0O06LLEHHbIN MOKa3aTenb «KauyecTBO XM3HW, CBA3aHHOE CO
3g0poBbem», n3yvanocb B NLST [23] n NELSON [17], a Ha ncuxonornyecknii cratyc yyacT-
HUKOB CKpWHWHIa — B DLCST [35]. He 6b110 BbISIBNIEHO CTaTUCTUYECKM 3HAUMMbIX PA3INynin
no JaHHOMY NnoKasaTesio Mexay pasfnyHbIMK rpynnaMm CKpMHMHIa. YactoTta HeraTmBHbIX
NCUXONOrMYecKnxX peakumii Obina Bbille B rpynne C JIOXKHOMOMNOXUTENIbHbIM pe3y/ibTaToM
TecTa, OfjHaKo 3TV NPOoABNeHMA OblNN KpaTKOBpPeMeHHbIMU [35].
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[aHHble 0 BANAHUN CKPUHWHIA Ha YaCTOTY OTKa3a OT KypeHus, B TOM YMCie NPU KOH-
CYNbTUPOBAHUN MO BONPOCaM NpeKpaLleHna KypeHusa 1 MHAMBUAYabHON MOTUBALUN
YYaCTHUKOB, MMeIOT NMPOTMBOPeUnBbIA XapakTep [36]. [peanonaraeTcs, 4to coyeTaHue
CKPUHUHIA 1 Nporpamm Mo npekpalleHnio KypeHnsa NoBbICUT COOTHOLIEHNE CTOMMOCTb —
3¢ EKTUBHOCTb CKPUHWUHTa Ha 20-45% [37]. UMuTaumoHHOe MogenpoBaHue NpoaeMoH-
CTPUPOBANO YBeNNYEHNE OXNLaeMON NPOAOCITKUTENbHOCTU XKU3HW NPU COYETAHUUN CKPU-
HWHra 1 NPorpamm NpeKpalleHna KypeHna 3a CYeT CHUKeHNA cmepTHOCTM OT PJTn cmepT-
HocTu, 06ycnosneHHol KypeHuem [38]. Mo nHmuymaTee HaluMoHanbHOro MHCTUTYTa paka
(CLLA) ocywectenaeTca cotpyaHuyectso SCALE, uenbio KOTOporo ABnAeTca paspaboTka
cucTeMbl, MO3BONALLEN MaKCManbHO 3GPeKTNBHO OTKa3aTbCA OT KYPeHUA B KOHTEKCTe
CPI[39].

B nocnegHue roabl anA BbiABneHNa Hanbonee 3PpPeKTUBHBIX CLieHapMeB CKPUHMHIA
Nonyy4ynno pacnpocTpaHeHne NMUTALMOHHOE MOJeNIMpPOoBaHMe, KOTOPOMY U B byayliem
oTBOAUTCA BaxkHas ponb [40]. Tak, R. Mezo et al. noka3sanu, uto yBennueHue nepropga npe-
KpalleHuA KypeHua 6onee 15 neT Ha MOMEHT BKJ/IlOUYEHMA B NPOrpamMmmMmy CKPUHUHIA cno-
cobCTBYeT 3HaUMTeNbHOMY YBENMUEHUIO YiCna NpeaoTBpaLleHHbIX cmepTei ot PJ1. Yse-
NyeHne Bo3pacTa y4acTHMKOB Ha MOMEHT NpeKpalleHnA CKPUHUHIa TaKXe yBennunBaet
nokasaTeNlb «rofibl CaCceHHON »KN3HW», HO nocne 80 neT BO3pacTaeT N YacToTa rmnepau-
arHOCTUKKM, OQHAKO Ha 3TOT MOKa3aTeNb MOXHO BAUATb, €C/I OrpaHNYMBaTh CKPUHWHT
yUYaCTHUKaMM C OXKMAaeMOW NPOAOSIKUTENbHOCTbIO X13HM 6onee 5 net [41]. MNpwu cpaBHe-
HUK cueHapua 50-80-20-15 (Hauano ckpuHuHra B 50 neT, 3aBepueHune — B 80, KypeHue
>20 nayko-neT v neprop NpekpaLleHus KypeHusa <15 neT) co cueHapuem 6e3 nocnegHero
Kputepua 6bino BbiABNEHO yBennueHme Ha 37,3% KonmuecTBa CKPUHMHIOBbIX obcneno-
BaHWUM, Ha 20,8% umncna npegoTBpalleHHbIX cMepTer oT PJ1 n Ha 19,1% KonnuecTBa net
cnaceHHoM *u3Hn Ha 100 000 HaceneHus [42].

B 3AKJTIOMEHUE

Ona nposepeHus sddektusHoro CPJ1 Heobxogumo chopmmupoBaThb rpynny pucka pas-
BMTWA 3TOro 3aboneBaHUA Ha OCHOBE aHKETUPOBaHMA U OTOOpPa C MOMOLLbIO KanbKyna-
TOPOB, KOTOpble CNOCOOHbI OLEeHNUTb aKTopbl, NPUBOAALLME K OMYX0SeBOMYy NpoLeccy.
HOKT - apdexTnBHbIN MHCTPpYMeHT CPJ1y naumeHTOB rpynmnbl prcKa.
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Pesiome

Pak nerkoro octaetca OCHOBHOW MPUYMHOW CMEPTU CPefn OHKOMOrMYeCKMX nauueH-
TOB. K 0fiMrometactatyeckomy paky SIerkoro OTHOCAT ciyyaun 3aboneBaHnA ¢ MakCUMyM
5 meTactasamu B 3 opraHax. TexHn4eckaa BO3MOXHOCTb JleYeHUA ABNAETCA BAXKHON CO-
CTaBnALWEN, Tak Kak Aaxe Npu orpaHNYeHHOM KOlMyecTBe MeTacTa3oB pajuKanbHoe
neyeHme He BCerAa BO3MOXHO U3-3a UX OKanmsauum nnbo conyTCTBYIOLLEe NaTonorum y
nauueHTa. YcTaHOBEHO, 4TO Y 60% NaLMeHTOB C OIMroMmeTacTaT4yeckum pakom JIErkoro,
NposieYeHHbIX CUCTEMHOW Tepanueii, peLanB BOSHMKAET JIOKanbHO B 30HaX NepBUYHOrO
nopaeHnA. 3TO NOCAYKUNO NOBOAOM AJIA U3YUYEHUA JIOKaNIbHOrO KOHCONMMAMPYIOLLEro
neyeHnsa y 3TOI KaTeropvun nauueHToB. B page nccnepoBaHnini NPOAEMOHCTPUPOBAHO,
4TO UCMOJMb30BaHNE JIOKANbHOIO NeYeHns BCeX OMyXOseBblX O4aroB B KOMOMHaLuu
CUCTEMHOW Tepanuel Nno3BondeT yBenMunTb NoKasaTenu BbhkraemocTn. Ocobble anc-
KycCumn Bbi3blBaeT BbIOOP MeTOAa JSIOKaIbHOro fleyeHna nepBuYHOI onyxonu. B ctatbe
nposefeH 0630p OCHOBHbIX MY6NMKaLMiA, MOCBALLEHHbIX JIEYEHWIO CUHXPOHHOMO ONNTo-
MeTacTaTM4eCckoro paka nerkoro C NCrnosib30BaHNEM XUPYPriv NEPBUYHOR ONYXONW.
KnioueBble cnoBa: onimrometactaTtnyeckmnii HeMenKOKIETOUHbIN paK erkoro, oKasbHan
KOHCONUAmMpytoLLas Tepanus, XMpyprua nepBnYHoOro ovara
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Abstract

Lung cancer remains the leading cause of death among cancer patients. Oligometastatic
lung cancer refers to cases with a maximum of 5 metastases in 3 organs. It was determined
that definition oligometastatic desease is relevant when a radical treatment that may
modify the disease course (leading to long-term disease control) is technically feasible for
all tumor sites with acceptable toxicity. It has been demonstrated that in 60% of patients
with oligometastatic lung cancer treated with systemic therapy, relapse occurs locally
in the areas of the primary lesion. This was the reason for studying local consolidative
therapy of this category of patients. A number of studies have demonstrated that the use
of local consolidative therapy of all tumor foci in combination with systemic therapy can
increase survival rates. The choice of the method of local treatment of the primary tumor
is particularly controversial. The article provides a literature review on the treatment of
synchronous oligometastatic non-small cell lung cancer using resection of the primary
site.

Keywords: oligometastatic non-small cell lung cancer, local consolidative therapy,
surgery of the primary site

B BBEOEHWNE

B 2022 r. B Mupe 6bi10 3aperncTpupoBaHo bonee 2,4 MWIMOHA HOBbIX Clly4yaeB
paka Nerkoro, 4yto coctaBuio 12,4% ot obLLero yrcia BHOBb BbIIBIEHHbIX onyxonen [1].
B Pecny6nuke benapycb B 2023 r. anarHocTpoBaH 4401 HOBbIV Cllyyall paka ferkoro.
CTaHOapTM3MpOBaHHbIe MOKa3aTenu 3ab0/IeBaeMOCTV U CMEPTHOCTM cocTaBunn 48,0
n 31,4 cnyyaa Ha 100 000 HaceneHUA COOTBETCTBEHHO [2]. Hannune otganeHHbIX meTa-
CTa30B 0ObIYHO aCCOLMMPYETCA C HA3KOW MeamnaHol BbPKUBaeMocTu (8—11 mec.) n obLueii
5-neTHeln BbIKMBAEMOCTbIO 4-6% [3, 4]. DTK NaumeHTbl B 6ONbLUMHCTBE CJlyYaeB Npr3Ha-
I0TCA HeonepabesibHbIMY 1 MOYYAIOT UWb CUCTEMHYIO TEPanuio /Uy NasuIMaTUBHYIO
MOMOLLb, B TO BPeMS KaK onepaLuun BbIMOSHATCA Y TLWATENbHO OTOOPaHHbIX NMaLMeHTOB
1 B 6OMbLUMHCTBE ClTyYaeB ABAAIOTCA AVArHOCTUYECKUMN.

KoHuenuua onvrometactaTMyeckoro paka Brnepsble onuvcaHa B 1995 r. NMpegnonara-
NOCb, YTO Y MALMEHTOB AAHHOW rpynnbl NPOMEXYTOYHasA CTaAnsA MeTacTaTnyeckom 6ones-
HU, XapaKTepu3yoLLasacst OrPaHNYEHHbIM YMCIIOM METACTa30B U UHLONEHTHOW Guonoruen
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OnyXonu, NO3BOJIAET PacCUMTHIBATb Ha yNyJlleHre NnokKasaTtesen BbK1UBaeMoCTy Npu Jio-
KanbHOM pajikasibHOM JleueHnr BCex onpepensaembix onyxonesbix oyaros [5]. [laHHble
pAfa nccnefoBaHnii NPOAEMOHCTPUPOBany, YTo Y 60% naLMeHTOoB C onMromeTactaTmye-
cKknm pakom nerkoro (OMHMPI1), nponeyeHHbIX CUCTEMHON Tepanuei, peLmamne BO3HNKa-
€T B OCHOBHOM JIOKaJlbHO B 30HaxX NEPBUYHOTO MNOPaKeHWA. TO NOCAY>KUSI0 NOBOLOM AN
N3yYeHUA KOHCONUANPYIOLLEro fleuyeHns y STON KaTeropmm naumueHToB.

B Oy6nuHe (Mpnangua) 23 aHeapa 2018 r. coctoanocb 3acepaHue EBponerickon
MynbTUAMCUUNAMHapHOW rpynnbl (European Organization for Research and Treatment of
Cancer (EORTC) Lung Cancer Group (LCG)) ana gocTuXKeHnA KOHCEHCYca MO CUHXPOHHO-
My OfIUrOMeTacTaTUYeCKoMy HeMeNnKoK/eTouHomy paky nerkoro (COMHMPI). Onpepge-
NeHo, UTo ncnonb3oBaHue TepmruHa COMHMPJ1 ymecTHO, Korga TeXHMYeCcK BO3MOXKHO
paguvKanbHoe fleyeHre BCeX OMyXOMNEBbIX OYaroB C NMPUeMIeMON TOKCUYHOCTbIO, UTO
MOKET MO3BONUTb AOCTUYb ANUTENBHOIO KOHTPONA Haf 6one3Hbio. TexHNnYeckasa BO3-
MOKHOCTb NleYeHMA ABNAETCA BaXKHOWM COCTaBNAOLEN, TaK Kak fiaxe Npu orpaHNYeHHOM
KonnyecTBe MeTacTa3oB pajuKanbHOe neyeHne He Bcerga BO3MOXKHO U3-3a UX NoKanu-
3auuun nnbo conyTCTByIOLWEN naTonornn y nauueHTa. Mo pesynbratam BCTpeUn NpUHA-
TO pelleHne oTHocUTb K COMHMPJ1 cnyyan 3aboneBaHusA ¢ MakCcUMyM 5 meTacTasamu
He 6onee uem B 3 opraHax. Hanuuve auddy3Hbix MeTacTazoB No CepO3HbIM 06010UKaM
(nneBpe, NnepuKapay, TBEPAON MO3roBoli 060510UKe, OpIOLLINHE), a TakXKe BOBNeYeHne B
ONyXOJeBbIN NPOLECC KOCTHOIO MO3ra ABAAITCA NPU3HaKaM1 PacnpoCTPaHeHHOro ony-
XoneBoro npouecca. [JocTUrHyTble cornaleHus CTaHgapTU3NPoBany KpUtTepum BKoUe-
HuA B 6yaylMe NPOCNeKTUBHbIE NCCIefoBaHUsA, YTO obecneymT ConoCcTaBUMOCTb MOny-
YeHHbIX pe3ynbTaTos [6].

B [MPOCMEKTVBHbIE NCCITIEQOBAHNA

OpHuM 13 Hanbonee 3HaUMMbIX 3aBeEpPLUEHHbIX MPOCNEKTUBHbBIX PaHAOMU3NPOBaH-
HbIX nccnefoBaHni 2- $asbl, U3yyaBLUUX POJSib KOHCONUAMPYHOLWEN NoKanbHOW Tepanuu
y nauymeHTtoB ¢ cCOMHMPIJ], aBnsaetca nccnegosaHue Daniel R. Gomez ¢ coaBTopamu. Ha-
60p naymeHToB npoxoaun B 3 LeHTpax CLUA: MD Anderson Cancer Center, London Health
Sciences Center, The University of Colorado. Kputepuamu BkntoueHns 6binu: 1) mopdono-
rmyeckn BepuPULNPOBaHHDIN HEMENKOKNETOUHbIN pak nerkoro (HMP); 2) IV ctagus 3a-
6oneaHua cornacHo TNM 7-ro nepecmoTpa; 3) <3 oTaaneHHbIX MeTacTas3oB; 4) ECOG<2;
5) Bo3pacT =18 neT; 6) NnpoBefeHa CTaHAAPTHaA TepanuA NepBomr NUHUK (MO KpanHen
mMepe 4 Kypca nnatMHocopepxatien nonmxummotepanun (MXT) y nauneHToB 6€3 akTu-
BMPYIOLWNX MyTaLWIA, AN SPNOTUHUG NN BPYTO UHIMOUTOP TUPO3MHKUHA3bI B TeUeHne
3 mec. y naumeHToB ¢ MyTauuen EGFR, nnn KpnsotuHnb B TeyeHue 3 mec. y NauneHToB C
peaparxunpokon ALK). Nocne MHAYKLMOHHON Tepanuy NaumeHTbl paHAOMU3NPOBaNUCh
Ha rpynny nokasbHOro KOHCONUAMPYHOLLEro neyeHns (nyyesas Tepanusa Uan XMpyprua)
W rpynny nogaepxmsaolLein xuMmuotepanum nubo HabnoaeHus. Boibop mexay xupypru-
el N XxumunoTepanuern ocyLwecTBAANCA MyNbTUANCUMNANHAPHON KoMaHgon. [lonyckanca
nepexop 13 2-i rpynnbl B Fpynny KOHCONUANPYHOLLEro IeUeHUs NPy NPorpeccupoBaHumn.
WccnepoBaHme 6b110 3aKpbITO JOCPOYHO MOC/e BKAoYeHUA 49 NaunMeHToB B CBA3WN CO
CTaTUCTUYECKM 3HAUMMbIM YBENMUYEHVEM BblKMBaeMOCTV 6e3 NporpeccmpoBaHus B rpyn-
ne KOHCoONUAMpPYOLEN NoKanbHON Tepanun (MearaHa BpeMeHW 4O NPOorpeccnpoBaHna
14,2 mec. (95% [OW: 7,4-23,1 mec.) B rpynne NoKanbHOW KOHCONMMAUPYIOLWen Tepanuun
npotue 4,4 mec. (2,2-8,3 mec.) B rpynne nogaepxusatolero neyenus; p=0,022). Takxe
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NPOAEMOHCTPMPOBAHbI Nyyllve NoKa3aTenn o6Lein BbKMBAEMOCTW B Fpynmne KOHCONU-
avipytolien nokanbHomn Tepanun (Meguara 41,2 mec. (95% AN: 18,9 mec. — He gocTurHyTa)
npotue 17,0 mec. (10,1-39,8 mec.) B rpynne nogaepxusatoein tTepanuu; p=0,034).

ABTOpbI NcCnefoBaHNA CAenany BbiBOA, UTO JIOKaJIbHaA KOHCONMAMpYoLan Tepanna
y naumeHtos ¢ cCOMHMPJ1 6e3 npr3HaKoB NPOrpeccnpoBaHna Nocie NHAYKLNOHHON XK-
MUOTEpanuu yBenMunBaeT BblXKMBAaeMOCTb 6e3 NporpeccupoBaHus 1 o6LLYI0 BbIXKIBae-
MocTb [7, 8].

B paHAoOMM3POBaHHOM OAHOLIEHTPOBOM MCCIeaoBaHnK 2-11 ¢asbl, BKOYaBLIEM Ma-
uneHtoB c cOMHMPJT (<5 meTacTta3oB) 6e3 Npr3HaKkoB NPOrpeccupoBaHunsa Nocse NHAYK-
LIMOHHOW XMMMnoTepanunm, NPoaeMOHCTPUPOBAHO YBeNNYEH e BbKMBAaeMOCTW B rpynne ¢
KOHCONMAMPYIOLLEN NyYeBON Tepanueint BCeX O4aroB ornyxoneBoro nopaxeHus (ctepeo-
Takcuueckas fiyyeBaa Tepanua WUan ny4yeBas Tepanusa C runodpakunMoHMpOBaHEM Ha
NepBUYHYIO OMYXOJIb) C NOCNeayoLen NogaepK1BaloLLen XMMmmoTepanmein NpoTMB rpyn-
nbl NogaepuBatoLlen Tepanuu. PaHgommsauma nposoannacb nocsie MHAYKUMOHHOrO
neueHus. iccnepoBaHue 66110 NpeKpaLLeHO AOCPOYHO NOCe BKOYEHUs 29 NayneHToB
B CBA3U C OCTOBEPHbIM YBENNYEHMEM BblKMBaeMoCTV 6e3 nporpeccnpoBaHna B rpynne
KoHconvaunpytoLein nyyeson Tepanum (9,7 npotums 3,5 mec., p=0,01) [9].

Ewe opHO paHOOMM3MPOBAHHOE MYNbTUMLEHTPOBOE WcciefoBaHne 2-ii ¢dasbl
(SABR-COMET) npofeMOoHCTPMPOBano JOCTOBEPHOE yBenuuyeHre obLiei BblKMBaeMo-
CTW Yy MaUMEHTOB C ONMromMeTacTaTUYeCKM Pakom Mpu NpoBedeHUN CTepeoTakcuye-
CKOW NlyyeBON Tepanun B CPaBHEHUWN CO CTaHZAPTOM CUCTEMHOrO neyeHunsn. Kputepus-
Mun BKnoueHua asunncb: ECOG 0-1, Bo3pacT =18 neT, nsneueHHasa nepBmrYHasa onyxosib
(6e3 Nnpu3HaKoB NporpeccMpoBaHunsa), 1-5 meTacTa3os. [JM3aliH nccnefoBaHUA NO3BONAN
BK/IOUYaTb ONYXOMN Pa3fiNyHbIX NloKanu3sauuin. Bcero B nccneposaHmne HabpaHbl 99 nauu-
€HTOB: 18 — pak MONIOYHOM Xene3bl, 18 — KonopeKkTanbHbIN pak, 18 — pak nerkoro, 16 — pak
npepcTaTenbHoM Xenesbl 1 agpyrve. MegunaHa obLyeit BbXKMBAaEMOCTM COCTaBuna 28 mec.
B KOHTPOJIbHOW rpynne npoTrB 41 mec. B rpymnne cTtepeoTakCMYeCcKon nyyeBon Tepannm
(p=0,09). laHHOe nccnefoBaHVe Nokasano 3¢PpeKTUBHOCTb KOHCONMANUPYIOLLEN CTepeo-
TaKCMYECKON Ny4yeBOW Tepanuu y nauMeHToB C OfIroMeTacTaTuyeckmM pakoMm, OfHaKo,
Ha Hall B3rnAg, pe3ynbTaT HEBO3MOXKHO PacnpoCTPaHATb Ha BCe OMNyXOnK, Tak KaK BKJIIO-
Yanncb HOBOOOPA30BaHUA PA3NYHbBIX JIOKANM3aLUMi C OTIMUHOW arpecCUBHOCTbIO U, CO-
OTBETCTBEHHO, NporHo3om [10].

HecmoTps Ha To, UTO 3TK NccnefoBaHNA Gbi NO3UTUBHBIMK Y NOKa3anu npenmylLue-
CTBO MCMNOJIb30BaHUA NOKaNbHOW KOHCONUAMpPYioLen Tepanmm y nauneHtos ¢ COMHMPJ],
OHW OCTaBMAN Lienbli pAgd BONPOCOB. B 4acTHOCTK, He NonyyYeHO OTBETa Ha BOMPOC, KaKow
MeTo[ /IOKaNbHOro fieYeHna NePBMYHON OMYXONU NpeanoyTUTENeH, Tak Kak CpaBHeHMA
MeTOoAVMK fly4yeBon Tepanun U XMpyprum He nposogmnock. bonee toro, nuwb y 24% nayu-
eHToB B nccnegosaHuy Daniel R. Gomez npoBefieHO XMpypruyeckoe fieyeHme onyxonu
nerkoro, a B uccnegosanusax P. Lyengar u D. Palma Taknx nauveHToB He 6b110. Taknum 06-
pa3om, nHbopMaLmsa 0 BO3MOXKHOCTA 1 3PEKTUBHOCTU XMPYPrn B IEYEHUN NaLMEHTOB
¢ cCOMHMPJ1 B 0CHOBHOM Mony4YeHa N3 peTpoCneKTUBHbIX NCCNefOoBaHN.

B PETPOCMNEKTWUBHbIE NCCJIEAOBAHUA

EBponeiickue nccnegosaHuns

Isabelle Opitz et al. peTpocnektuBHo npoaHanusnpoBanu 124 cniyyas neyeHun
cOMHMPJ1 B 4 ueHnTpax Leenuapumn ¢ 2001 no 2018 r. OnurometactaTUyeCcKNMn Npu-
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HATblI HAabNloaeHnA ¢ <5 mMeTacTasamm B <2 opraHax. Y BceX nauyuMeHToB Npou3BeaeHa
aHaToOMMyecKan pesekuua nerkoro. [1nAa pagmMkanbHOro fieyeHna otganeHHbIX meTacTa-
30B MICMONb30BaHbl XUPYPruyecKnini meTop, SiyuyeBas Tepanus, a Takxe nx KomomHauus.
Y 67 nauneHToB (54%) AMarHocTMpoBaHbl MeTacTa3bl B PerMoHapHbIX MMMbaTUUecKmX y3-
nax. Mpeo6naganu MmetacTasbl B FOfIOBHOM Mo3re (n=76; 61%), pexe BCTpeyanncb meTacTa-
3bl B HagnouyeyHukax (n=13; 10%) n kocTax (n=12; 10%). Y 96 nauuneHToB (77,4%) 6610 0gn-
HOUHbIV MeTacTas, B 121 cnyuyae (97,6%) 6bin nopakeH nuib 1 opraH. CUCTEMHYI0 Tepanuto
nonyunnm 82% naumeHToB. MeanaHa BpemMeHn Ao NporpeccMpoBaHuns coctasmna 11 mec.
(95% OW: 8-13). Mpwu stom 30- 1 90-gHeBHaA neTanbHOCTb cocTtaBuna 0 n 2,4% cooTseT-
CTBEHHO, 1-, 2- 1 5-neTHAA o6Lan BbKMBaeMocTb cocTaBuna 80, 58 1 36% COOTBETCTBEHHO.
Mpwn mynbTMBapuaHTHOM aHanu3e (perpeccua Kokca) Bospact <60 net (HR 0,41; 95% [OW:
0,24-0,69, p=0,0001), pNO (HR 0,38; 95% [11: 0,21-0,69, p=0,002) cTaTUCTUUYECKM 3HAUNMO
yBennuMBanu nokasaTenu BblxrnBaemocTu. B gaHHo nogrpynne nauuneHToB 6bina gocTur-
HyTa 5-neTHAn obulan BbkKkMBaeMoCTb 83%. Hannure metacTta3oB B KOCTAX ABNANOCH He-
6naronpuATHBIM NPOrHocTnyeckum ¢aktopom (HR 2,53; 95% [N: 1,05-6,09, p=0,04) [11].

Bo ¢paHLy3CKOM MHOroLEeHTPOBOM PETPOCMEKTUBHOM WCCNeAOBaHUN MPOBEAEH
aHanu3 nevexHna 59 naymeHtoB ¢ OMHMPJ1 c meTacTazamm B HagnovyeyHnKax. B kauectse
KOMMOHEeHTa KOMMNEKCHOro fleYeHUsA MM BbIMONHANACb XMpPpYypruyeckasa pesekumsa nep-
BMYHOW OMYXO/M U MeTacTa3oB B HaAnoyeyHuKax, YTo Nno3BOAUNO Job6UTbCA 5-neTHen
obuien BbrkuBaemocTn 59%. MNopakeHune numMbaTMUecKnx y3noB cpefocTeHna ABNANOCH
He6naronpPUATHLIM NPOrHOCTUYECKM GAaKTOPOM 1 XapaKTepr3oBanoch yxyaLeHnem oT-
[aneHHbIX pe3ynbraToB. Tak, 5-neTHAA o6Lan BblKMBAEMOCTb B rpynne nayuneHtos ¢ N2
coctaBuna 27%, a 8 rpynne NO-N1 — 68%. ABTOpbl NPULLAK K BbIBOAY, YTO pe3eKkumna Haa-
NoYeYyHMKOB ABNAETCA 6e3onacHbIM U 3PPeKTUBHLIM METOAOM B KOMIMJIEKCHOM NleYeHNN
nauuneHtos ¢ OMHMPI1 n xapaktepun3yeTca yaoBAeTBOPUTENbHbIMU HENOCPEACTBEHHBIMN
W OTAANeHHbIMK pe3synbtatamu [12].

Monica Casiraghi et al. npeactaBunmn peTpocneKkTUBHBbIN aHaNW3 pe3ynbTaToB eyeHns
57 nauymeHtoB ¢ cCOMHMPJ], npoxoamewunx neyeHre B EBponenckom MHCTUTYTE OHKOSNO-
rum IRCCS, MunaH, Utanusa, ¢ 1998 no 2018 r., KOTOpbIM NPOBeAeHO XUpypruyeckoe ne-
YyeHne NepBMYHOro oyvara. 3a ykasaHHbI nepuog BpeMeHn B KNuHuke no nosogy HMPJ1
6bInK NpoonepupoBaHbl 5225 naumneHToB, N3 HUX 57 (1,1%) 661K onnromeTacTaTMyecKu-
Mu ¢ 1 (n=51; 90%) nnun 2 (n=6; 11%) CUHXPOHHbIMX OTAANEHHbIMM MeTacTasamun. Hau-
6onee 4acTo OoTAaNEHHble MeTacTasbl TOKaNN30BaNnCb B rOIOBHOM Mo3re (61%), KocTax
(21%), HapgnoueuHuke (119%), Koxe (4%), rnasy (2%) 1 NPOTUBOMONOKHOM Jlerkom (2%).
Bce naumeHTbl monyunnu KOMMeKkCHoe neyeHne, BKovatlolwee XUpypru nepBruyHoOm
ONyxonu, SIoKanbHoe fleyeHne oThaneHHbIX MeTacTa3oB U CUCTEMHYIO JIeKapCTBEHHYIO
Tepanuio. Bcem naumeHTam nposBefeHo paguKkanbHOe XUpypruyeckoe ievyeHne nepsBmy-
Horo ouvara (R0) ¢ cuctematuyeckom numeoanccekumnen. Y 46 naumeHToB JIOKaNIlbHOe fe-
yeHVe oTaneHHbIX MeTacTa3oB Oblo NPOBeAEeHO A0 onepauuy Ha nerkom: B 20 ciyyva-
AX MCNoNb30oBaHa nyyeBas Tepanus, 12 — xupyprua, 12 — nyyeBas Tepanua n Xmpyprma
My 2 naumeHTOB — nasepHas abnauma. HeoagbloBaHTHasA Tepanusa nposefeHa Yy 48 na-
umeHToB (84%) c ncnonb3zosaHuem MNXT Ha ocHOBe NpenapaToB NAaTuHbl. PagnKanbHble
onepauun Ha nerkom BkoYanm 48 (82%) nobaktomuin, 4 (7%) cermeHTaKTOMUM 1 6 (11%)
NHeBMOH3KTOMMUI. CpepHee Bpems NpebbiBaHNA B CTalMOHape nocsie onepaunmn cocra-
Buno 7 gHewn (4-20). Cnyyaes 30-gHeBHOW nocneonepauvoHHON neTanbHOCTW 3aperu-
CTPUpPOBaHO He 6bino. OCNoXHEHWA Nocsie onepaummn pa3sunuct y 18 naumneHTos (32%).
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Y 6onblwnHCTBa NauuneHToB (81%) rucTonornyeckn yctaHoBNeHa afleHoKapLHOMa, Mo-
paxeHue numdaTyecKknx y3nos noaTsepxaeHo y 28 (49%) nauunentos: pN1 -y 9 (16%)
1 pN2 -y 19 (33%). B 20 (35%) cnyyasax nocne onepavuv NpoBefeHO afAbloBaHTHOE fleye-
Hue:y 14 — nekapcTBeHHaa Tepanua, y 5 — nyyesan Tepanus.

MepvaHa obuen BbiKBaemocTn coctaBuna 30 mec. (19-64 mec.) ¢ 2-, 3- n 5-neTHen
obLwen BbKMBaEMOCTbIo 57% (95% W: 42-69), 50% (95% [OW: 35-63) n 30% (95% AW
17-45) cooTtBeTCcTBEHHO. MeanaHa BpemMeHn O MPOrpeccupoBaHnA cocTaBuna 9 mec.
(6-12) ¢ 2-, 3- n 5-neTHel 6e3peLNANBHON BbIXMBAEMOCTbIO 26 (95% [IN: 15-38), 21 1 21%
(95% OW: 11-34). CTaTUCTUYECKM 3HAaUMMOE BIIUAHME HA NoKa3aTenun obLlel BbiKuBa-
€MOCTU OKasblBanu cnegymouyme baktopbl: NopaxKkeHne perrnoHapHbIX nmdatmyeckmnx
y3noB (p=0,04), pa3mep nepsunyHon onyxonu (p<0,001), npoBeAeHVe HeOaAbIOBAaHTHON
MXT (p=0,02). B 3akntoueHmne aBTOPbI YKa3blBaloT, UTO NaLMeHTbl 6e3 nopaxxeHus perun-
OHapHbIX NMMbOY3NOB ABAATCA HAUNYULINUMIN KaHAnAATaMy ANA XUpYypruyeckoro ne-
yeHuns [13].

Erkan Kaba et al. npegctasunu pesynstatbl neyeHns 28 nauneHtos ¢ COMHMPII ¢ n3o-
NMPOBaHHbIMM MeTacTazaMu B rOJIOBHOM MO3re, KOTOPbIM MPOBEAEHO XMPYpPrnyeckoe ne-
yeHre onyxonu nerkoro. ABTopbl Ny6MKaLMm COCpefoToumnncb Ha HeobxoaMOM 06b-
eme pe3seKuun Nerkoro y AaHHon Kateropun naumeHtos. Cpegm 812 naunentos ¢ HMPJ],
onepupoBaHHbIX B OoTAeneHmn TopakanbHon xmpyprumn Florence Nightingale Hospitals,
Typums, y 28 nauneHToB (3,4%) 6b111M CUHXPOHHbIE MeTacTa3bl B rONIOBHOM Mo3re. Heo6-
XOAVMbIM YC/IOBUEM ANA BK/OUYEHNA NaLMeHTOB B aHanu3 Obino leyeHne MeTacTa3oB B
roIOBHOM MO3re C MCMOMb30BaHNEM NyYeBON Tepanuu, XMpyprum unu obenx MeToauk B
TeueHune 1 mecala Jo WM Nocsie onepaumn Ha nerkom. Bcem naumneHtam go onepaumn
NpPoBOAMANCE 3HJO06pOoHXManbHoe Y3U (EBUS) ¢ 6rnoncmen nnbo mepmacTMHOCKonusA.
Mpun xnpypruyeckom yaaneHnm metactasa B rofloBHOM MO3re Ha NepBoM dTane mefama-
CTUHOCKOMWA BbINOIHANACb OAHOMOMEHTHO. MNauneHTam C NoATBEPXKAEHHbIM MeTacTaTu-
YecKnM nopaxeHviem numdaTnyecKmx y31oB CpefoCTeHMA XUPYPruyeckoe neyeHmve nep-
BMYHOW ONyXONu He NpoBoAMNOCh. [lo Hauana neyeHna obasatenbHbIM ObINO NoslyYeHne
Mopdonornyeckon sepudnkaumm grmarHosa. ¥ 19 naumentos (67,9%) gnarHoctnpoBaHa
afieHoKapumHoMa, y 5 (17,9%) — nnocKoKNeToUHbI pak. ¥ 8 naLyMeHTOB Onyxosb COOTBET-
ctBoBana pT1,y9-pl2,y4-pT3ny7 - plT4. B 20 cnyyasax He 6b110 MeTacTa3oB B permo-
HapHbix numdaTnyeckmnx y3nax (pN0), y 4 naumeHTOB nopaxeHue cootseTcTtBoBano pN1,
y4-pN2.Y 21 naumeHTa nMmenca oANMHOUHbIN MeTacTa3 B rofIOBHOM Mo3re, y 1 nauneHTa -
2 1y 2 naumeHToB — 3 KpaHWanbHbIX MeTacTasa. ¥ 16 nayneHToB (57,1%) neyeHune Kpa-
HMaNbHbIX MeTacTa3oB NPOBEAEHO C UCMONIb30BaHMEM XUPYPrum B KombuHauum ¢ SRS,
y 12 (42,9%) - c ncnonb3oBaHWeM Nly4eBOn Tepanuu.

Xnpypruyeckoe neyeHvie NepBMUYHON ONYXONW IErKOro NpoBefeHo y Bcex 28 nauu-
eHTOB. JTo63KTOMUA BbiNONHeHa Yy 13 nauneHToB (46,4%), NHeBMOH3KTOMUA — Y 4 (14,3%),
cermeHTaKTOMUA — Y 4 (14,3%), paclwmpeHHble peseKkuumn — y 7 nauymeHToB (25%). Bce
onepauumn ConpoBOXAaNNCb cUCTEMATMUECKON numdoanccekumnein. Bce nHeBMOH3KTO-
MUK BbiNY NEBOCTOPOHHMMU. B 1 criyyae BbinonHeHa 3aBepluatollas MHEBMOHIKTOMUA
Ha 1-e CyTKM nocne N063KTOMUUN C LMPKYNAPHON pe3eKunen 6poHxa B CBA3M C BPOH-
XMaNbHbIM CTeHO30M. Cpefmn pacluMpPeHHbIX pPe3eKUMii BbINOHEHbI NOOG3KTOMMUA C LMp-
KynapHoi pesekuueint 6poHxa (n=1), N063KTOMUA C LUMPKYNApPHON pe3eKkumein 6poHxa
N neroyHon aptepum (n=1), 6unobakToMmA (N=1), pesekumsa no3BoHKa (N=1), pesek-
umna rpygHon cteHkn (n=3). ¥ 15 nauymeHTOoB onepauun BbiMOSIHEHbI MaslOMHBA3UBHO
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C UCnonb3oBaHUeM BugeoTopakockonuu (n=8) unn pobota (n=7). ¥ BCeX MaLMEHTOB
(3a ncknloYeHNem TPOUX) XMPYpPruyeckoe nedeHne NepBUYHON onyxonu 6bino nposeae-
HO [10 NOKaNIbHOrO fleYeHnA KpaHuasnbHbIX MeTacTa3oB. Y 8 nauneHToB Ao onepaunn Ha
NIerkom npoBefeHa HeoaabloBaHTHAA XUMMOTEPanus.

MepawnaHa o6Lueit BbIXXMBAEMOCTM COCTaBUAa 32 MeC. YCTaHOB/EHO, UYTO TaKne ¢paKTo-
pbl, Kak onyxonb T1-T2, OTCYyTCTBME MeTacTa3oB B NMMMbaTNUeCcKux y3nax cpefocTeHus,
cybnobapHas pesekuus, npoBefeHne HeoaabloBaHTHOW MXT, OAUHOUHBIN MeTacTas, Xu-
pypruyeckoe neyeHne KpaHuanbHbIX METacTa3oB, aCCOLMMPOBaHbI C TyULUINMWN NOKa3aTe-
NAMM BblKMBaeMoCTW. Hannume ageHoKapumHOMbI, OTCYTCTBME NMMGOCOCYAUCTON MHBa-
3UK, OTCYTCTBUE MHBA3UWN BUCLIEPaNbHON NJIEBPbI TaKXe KOppenMpoBann € Nyyllen Bbl-
XnBaemocTbto. Ha ocHoBaHMM NpOBeAeHHOro aHann3a aBToPbI NonaraloT, YTO XUpPYprua
NepBUYHON OMNYXOMN NErKoro AoMKHa ObiTb KOMMOHEHTOM MYNbTUMOZANbHOMO NeyeHnn
naumeHToB ¢ OMHMPJ1 1 n3onnpoBaHHbIMW KpaHManbHbIMU MeTacTasamu [14].

Pe3ynbTatbl BbllEYNOMAHYTbIX €BPOMENCKUX WMCCNefOoBaHNN NoJYepPKUBAOT BaX-
HOCTb CTpororo ot6opa nauueHToB. PasHuLa B BbIKMBAaEMOCTM MexAy MauuMeHTamu B
rpynne NO n N1-2 nokasbiBaeT, Uto numdoreHHoe MeTacTasnpoBaHme cepbe3Ho BAMAET
Ha nporHo3 y nayneHtos ¢ COMHMPIJI.

OOHUM 13 OCHOBHbIX HamnpaBfleHUA NCCIe[oBaTENbCKOM AeATENbHOCTU B HacTosALee
BpemsA ABNAETCA n3yyeHne poam MMMyHoTepanum B neyeHnn naumeHtos ¢ OMHMPII.
B ny6nukaunn ns OpaHkdypta (fepmaHusA) npeactaBneH peTpoCcneKkTUBHbIA CPaBHU-
TeNbHbIN aHanNu3 peseKkunin Nerkoro nocne XMMMoMMmyHoTepanumn NpoTnB XMmMmoTe-
panuun y nauymeHtoB ¢ COMHMPIJI. B aHanu3 sownu cnyyan OMHMPJI, nponeyeHHble
no pagukanbHOM nporpamme 3a nepmog ¢ 2017 no 2021 r. Bcem naumeHTam npose-
AeHbl 2-4 Kypca NnekapCcTBeHHOM Tepanuun. Y 8 nauMeHTOB B KayecTBe CUCTEMHOMO
BO3[eNCTBMA UCMOMb30BaHa XMMMOUMMYHOTepanua (rpynna A), y 7 — xummoTtepanus
(rpynna B). B rpynne A meTtacTtasbl JOKann3oBaancb B rofloBHOM Mos3re (3), kocTax (2),
nerkux (2), skctpartopakanbHbix n/y3nax (1). B rpynne b nmenocb nopakeHne ronos-
HOro mosra (4), nerkux (2), akctpaTopakanbHbix n1/y3n08 (1). Xupypruyeckoe neyeHue
NPOBOANNOCH Yepe3 4-6 Hefesnb NOC/e OKOHYaHNA HeoaabloBaHTHOW Tepanuun. Pas-
JINYNIA B YACTOTE NOC/IeonepaLMOHHbIX OC/IOXHEHWI He 6bin1o (p=0,626). Tak)ke He 3a-
perncTpupoBaHbl cnyyan 30-AHEBHONM NocneonepaunoHHon neTtanbHocTn. MegnaHa
o6LLeln BbKMBAEeMOCTU B rpynne XMM1MoUMMyHOTepanuu He JOCTUMHYTa Npy MefnaHe
HabniogeHuA 25 mec. MeanaHa obLyen BbKMBAEMOCTU B rpynne XMMmuoTepanum co-
cTaBuna 26 mec. B nepson rpynne Bce nayneHTbl >KMBbl HA MOMEHT OKOHYaHUA nccse-
[JOBaHUA, B TO BpeMs Kak BO BTOpow rpynne ymepnu 4 nauymeHTa (p=0,026). CnyyaeB
MeCTHOro peunanea He 6bino B 06enx rpynnax. CnctemHoe nporpeccnpoBaHue pas-
Bunocb y 85,7% B rpynne xmmuotepanuu npotms 12,5% B rpynne XxumMmonmmyHoTepa-
nun (p=0,009). MeagraHa BpeMeHn A0 NPOrpeccMpoBaHmaA B rpynne A He JOCTUTHYTA,
B rpynne b coctaBuna 8 mec. O6pallaeT BHMMaHMe, YTO B rpynne XMMMonmmyHoTepa-
NrM YyacToTa NoJIHbIX NaToMopdonornyeckux oreetos (CPR) 1 3HauMMbIX naTomopdo-
noruyeckmx orsetos (MPR) coctasuna 37,5 n 0%, B TO BpemA Kak B rpynne xmmmore-
panun — 42,8 n 14,2% cOOTBETCTBEHHO, YTO CYLLECTBEHHO OT/INYAETCA OT pe3ysibTaToB
ApYrux nccnefoBaHnin. [laHHasA ny6nmnkauma nokasblBaeT BO3MOXKHOCTb XUPYpPrum no-
cne HeoafbBaHTHOM XMMUOMMMYHOTEPaANUK U AeMOHCTpUpYyeT obHagexnBatLmne
oTAdasnieHHble pe3ynbTaTtbl B rpynne nauneHtoB ¢ cCOMHMPJI, nonyyaBwmx Heoagblo-
BAHTHYIO XMMMOUMMYyHoOTepanuio [15].
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YyeHble n3 lepmaHum 1 ABCTpUN NPOBENW PETPOCMNEKTMBHOE UCCIef0BaHNeE, Lenblo
KOTOPOro 6bl1I0 OUEHUTb OTAAsNieHHble pe3ynbTaTbl neveHusa nauweHtos ¢ COMHMP
B CpaBHEHUWN C MauueHTamn 3-n cTagun. B obLen cnoXHoCTU B uUccnepoBaHue Obiin
BKJIIOUEHbl 272 nocnefoBaTesibHbIX Cly4das 3a nepuogd ¢ 2016 no 2020 r. (220 naumeHToB
¢ 3-1 ctaguen, 52 naymenta ¢ cOMHMP). lo Hauyana neyeHua nposogunnce OA-M3T/KT n
MPT unu KT ronosHoro mo3sra. Heobxogmmbim ycnoBuem s BKoUeHUA Bbino Hannune
rMcTosiormyeckor BepmdunKaLum n MosieKynapHo-reHeTuyeckoe nccnegoBaHne onyxonu.
MauneHTbl C akTUBMpPYIOWMUMK MyTaumamuy B reHax EGFR, ALK nnu ROS1 6binn ncknioueHbl.
[JlononHntenbHO y BCex NauyeHTOB OLUeHUBaNca ypoBeHb skcrnpeccun PD-L1. Bce naum-
€HTbl MONYUNNN KOHKYpUpYoLWyto XxuMmuonydesyto Tepanuio (XJ1T) unu XJ1T B Heoagblo-
BAHTHOM peKume C NocneyoLmm Xnpyprmyeckum neyeHvem (TpumoganbHasa Tepanus).

B rpynne naumneHtoB ¢ cCOMHMPIJT noutn Bo BCcex cnyvasx (86,5%) nmenca ogmMHou-
HbI MeTacTa3. Y ocTasibHbIX onpefenanocb MeHee 5 meTacta3oB B 1 uam 2 opraHax.
Y 12 nayuneHTOB ObINM BbIABNEHbI OTAANEHHbIE MeTacTasbl B flerkux, y 11 — B roNIOBHOM
Mo3re, y 7 — B KOCTAX, Y 6 — B HagnouveyHnkax. B 94,3% cnyyaeB nmen mMecto MecTHO-
pacnpocTpaHeHHbI npouecc. B gaHHon rpynne 45 nauneHTOB MOAYUYUN KOHKYpU-
pyowyto XJIT Ha nepBMUHYIO OMYyXOSib U 30HbI PErMoHapHOro MeTacTa3nupoBaHWA,
a 7 — MynbTMMOZasbHYI0 Tepanuio, BKNOYasa XMpypruyeckoe neyeHne onyxonu nerkoro.
B obuen cnoxHoctn 86,5% Bcex NaLMeHTOB NONYYMIN paguKkanbHoe neveHre otaasneH-
HblX MeTacTa3oB (yaaneHue wunu JIT). JlabopaTopHbiIMM NapameTpamy MOHUTOPWHIa B
npouecce neyeHma 6bInn NokasaTtenm remornobrHa, C-peaktneHoro 6enka (CPB) u nak-
TatgerngporeHasnol (J14r).

O6Lwan 5-neTHAA BblKMBaeMOCTb y naumeHtoB ¢ COMHMPI1 coctaBuna 28,3% (95%
OW: 16,4-41,5%), 4TO CTaTUCTUYECKM 3HAUYMMO He OTINYANIOCh OT NOoKa3aTenen BblKnBa-
€MOCTU B rpynne nauueHToB ¢ 3-1 ctaguent (34,9% (95% [W: 27,4-42,8%)). OpHaKo Bbl-
XrBaeMocTb 6e3 nporpeccnpoBaHua Obiia Bbille B rpynne NauuMeHToB C 3-i cTaguen
(24,3 npotus 13,0%, p=0,0048), uto CcBA3aHO C Honee BbICOKON KYMyNATUBHOWN YaCTOTON
OTAasIeHHOro MeTacTa3npoBaHua B rpynne nauveHtos ¢ OMHMPI (50,2 npotus 20,4% K
48 mecauam, p<0,0001). fanbHenwnin NOArpPYNnoOBOM aHanM3 nNokasarn, YTo Hanuume uc-
XOAHO TAXeNoW CoNyTCTBYIOLLE NaTONOMKN, HU3KNIA cTaTyc no wkane ECOG, my»kckon non
1 NOBbILLEHHBIN ypoBeHb CPB B cbIBOPOTKE KPOBU A0 Hayana nevyeHuns 6oinn Hanbonee
BaXXHbIMM HebnaronpuATHLIMU NPOrHocTUYeckmmn Gpaktopamu y naymeHtos COMHMPII.
WccneposaTtenu caenanu BbiBof, YTO MCNOJIb30BaHWeE MybTVMOAANbHOro Noaxoaa fevye-
HUA B JAHHOWN HO30M10rMYECKOW rpynmne No3BOSINT OXKNAATb YBENNYEHNA BbIXKNBAEMOCTH,
0COBEHHO Y naLmeHToB 6e3 Taxenblx CoONyTCTBYOLWMX 3aboneBaHui [16].

Mo pe3ynbratam paga UCCiefoBaHUI Hanuuve MeTacTa3oB B KOCTAX ABMAETCA He-
6naronpuATHbIM GpakTopom nporHo3a y nauymeHtos ¢ OMHMPJ1, 1 MHorne aBTOpbI NOA-
BEpratoT COMHEHMIO NCMONb30BaHNE arpeccnBHON TaKTUKK, OCOOEHHO Xupypruu, y na-
LMEHTOB C OflIMroMeTacTasamm AaHHoN nokanusaumm [11]. Maria Teresa Congedo et al.
peTpocneKTMBHO NPOaHaNN3MpPOoBanm pe3ynbTaTtbl leyeHna 27 NaLMeHTOB C CUHXPOHHbI-
M1 MeTacTa3amMu B KOCTAX M NOKa3asu, YTO XMpYyprmyeckoe nevyeHne nepsryYHON onyxonm
1 MeTacTa30B MOXeT ObITb NpoBefieHO 6e30nacHo C yA0BNETBOPUTENbHBIMM OTAANIEHHbI-
MU pe3ynbratamu. lNokasatenu 1- n 5-neTHen obLen BbKMBAaeMOCTU B NpeACcTaB/ieHHON
rpynne nayneHToB cocTaBunm 96 n 38%, a 1- n 3-neTHel BbKMBaemMocTn 6e3 nporpeccu-
poBaHua — 66 n 30% cooTBeTcTBEHHO [17].
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B pycckoA3sbluHOM NuTepaType MMETCA eMHUYHbIE COOOLLEeHNA, NOCBALLEHHbIE Ne-
yeHuio OMHMPJ1 [18-20]. iOauH [./. c coaBTopamu npefcTaBunn pesynbraThl pagukaib-
Horo KomnnekcHoro nevyeHus 14 naymeHtoB ¢ OMHMPIL: 9 — CUHXPOHHBIN, 5 — METaxXpPOH-
HbI. Y NONOBMHbI NALMEHTOB UMENOCh NopaxeHne NumdbaTnyeckux y3oB cpefocTeHns,
y 2 BbIAIBNIeHbI aKTUBUpYoLWwmMe MyTaummn B reHe EGFR. MegmaHa o6Luelt BblKMBaemMoCTu
coctaBuna 20 mec. (95% OW: 16-32,6), a 1- n 2-neTHAs obLWan BbiKMBaeMOCTb — 84,5 n
65,7% cooTBeTcTBEeHHO [18].

MypagsaH A.l. c coaBTopamu onybnukosanu pesynbTaTbl neyeHna 13 naLmeHToB C Co-
NNTapHbIM MeTacTa3om B HagnouyeyHuke 3a nepmogd ¢ 1993 no 2014 r. CUHXPOHHOEe no-
paxeHue 6bino y 5, MeTaxpoHHoe - y 8 naymeHToB. [IBoe NnauneHToB yMepnn B paHHEM
nocneonepavloHHoM neproge. Obuian 3-neTHAA BbPKMBAEMOCTb B Fpymnne CMHXPOHHOTO
nopaeHus coctaBuna 25,0+2,2%, B rpynne metaxpoHHoro - 57,1+1,9% (p=0,63). O6bem
XVPYPruyeckoro BMeLlaTenbCTBa, MOphonornyecknii TUn onyxonu, CTaTyC permoHapHbIX
numMdaTUYecKnxX y3NnoB, CTOPOHa MopaeHWa HaAnouyeyHuKa He ABNANUCL GakTopamu,
BMMAOLWMMUN Ha BblXKKBaemocTb (p>0,05) [19].

B peTpocnektnBHOe nccnegoBaHune, nposegeHHoe B PHIL oHkonormn n meguuunH-
ckom paguonorun um. H.H. AnekcaHapoBa, BKntoueHbl 132 nocnefoBaTenbHbIX Cryyas
Mopdonornyeckn sepnPprLMpPoOBaHHOIO ONTIMIOMETACTAaTUYECKOMO paKa JIErkoro 3a nepu-
oA ¢ 2014 no 2019 r. Y 60/blWINHCTBA NALUEHTOB UMenucb 1 meTactaTmyeckass obnactb
(82,6%) n 1 oTpaneHHbIN MeTacTas (49,6%). B 22 cnyuasx (16,7%) npoBeaeHo pagnkaib-
HOe fleyeHne BCex onyxoneBblx oyaros, 94 nauueHta (71,2%) nonyunnu nananaTnBHoe
neveHue, y 16 naumeHTos (12,1%) neyeHvie He NPOBOAUIOCH BBUAY TAXKECTU COCTOAHUA U
HanMumA NPOTUBOMOKa3aHNN. Ha MOMEHT OKOHYaHWA nccnegoBaHna ymepnu 127 nayu-
eHTOB (96,2%). MegnaHa obLueln BbKMBaeMoCT/ cocTaBmna 8,98 mec. B rpynne naumneHTos,
nonyyasLmx neyeHue (n=116), 1-neTHAA o06LLaA BbKMBAEMOCTb cOCTaBuna 42+5%, meau-
aHa — 9,97 mec.; 1-neTHAA 6eccobbITMIIHAA BbKMBaeMOCTb — 14+4%. Cpean nauMeHTos,
NonyyYnBLINX PaguKanbHOe IOKanbHOe fleueHmne, OCTUTHY Tl Nyyllne nokasartenu obLen
BbKMBaemMoctu (p<0,0001). MegmaHa obLueit BblXKMBAaEMOCTU cocTaBuna 14,64 mec., B TO
BpeMs KaK B rpyrre najainaTmBHOro u CMMnToMaTuyeckoro sieyeHma — 8,72 n 3,65 mec. co-
OTBETCTBEHHO. Hannune meTacta3oB B permoHapHbIx nmdatmnyecknx ysnax (p=0,0357) n
NIOCKOK/IETOUHbIN BapuaHT paka (p=0,0356) yxyawanu pesynsraTbl neyeHusa. Jlokanmsa-
LMA OTAaNEeHHbIX MeTacTa30B He OKa3blBasla CTaTUCTUYECKM 3HAUYMMOTO BIMAHMA Ha Npo-
JOMKUTENbHOCTb XN3HW, OHAKO MMeNacb TEHAEHLUMA K CHUXKEHWIO NoKa3aTtesnen obLen
BbIKMBAEMOCTM Y NaLMEHTOB C MeTacTaTUYeCKNM nopaxxeHnem Kocten (p=0,0613) [20].

CeBepoamepuKaHCKNe nccnegoBaHns

Arvind Kumar et al. npoenu nccnegosaHue, B KoTopoe 6biivi BKIOYEHbI NaLMEHTbI
C CMHXPOHHBIM OMHMPJT € M30NMpPOBaHHbIM MeTacTaTUYECKMM MOPaXKeHNEM rosI0BHOTO
Mo3ra. JleueHne meTacTa3oB B FOSIOBHOM MO3re BbINOMHANOCL C NoMoLlbio SRS vnu Hel-
poXupypruyeckoro BmeLlaTenbCTea. B nocnegyiolem gaHHom rpynne nayyMeHToB NpoBo-
AMNOCb XMPYPrnyeckoe fieyeHune nepBrYHON onyxonu B ierkom. lMaumenTbl, nonyyasLwine
nyyeBylo Tepanuio Ha BECb FOJIOBHOW MO3T MOC/e HEMPOXMPYPrMYeCKOro BMmeLlaTebCTBa
unn SRS, 6bInn NCKoYeHbl 13 UCcnefoBaHnA. PagnkanbHble onepaumm Ha Nerkom NpoBo-
ANNNCb B TeUeHMe 4 MecALEeB NOCse NIOKAIbHOMo IeYeHNs MeTacTa3oB B FOSIOBHOM MO3re.
3a nepuog ¢ 2010 no 2017 r. 661K BbisBNEHbI 1240 NauneHTOB C BepPUPULNPOBAHHDBIM
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HMPJ1 (cT1-3, NO-1, M1b-c), y KOTopbIX Ha JoonepaLnoHHOM 3Tane Habnoaanucb CUH-
XPOHHble MeTacTa3bl TONIbKO B FOSIOBHOM Mo3re. MauneHTbl Obinn pasgeneHsbl Ha 2 rpyn-
MNbl: rPynna, B KOTOPOW pafuKanbHOe Xpyprunyeckoe BmeLLaTesIbCTBO MO NOBOAY paka
Nerkoro BbIMOIHANOCH KaK YaCTb MynbTMMOoAasnibHon Tepanum (270 nauneHTos (21,8%)), n
rpynna nauMeHToB, KOTOPbIM MPOBOAMNOCH TONbKO KOHCepBaTUBHOE fleveHne (970 nauu-
eHTOB (78,2%)). [MpeobnagatoLmnm rmcTonornyeckm TurnomM B 06emnx rpynnax 6oi1a ageHo-
KapumHoma (180 (69,8%) B nepsow rpynne, 686 (78,1%) BO BTOPOM COOTBETCTBEHHO). SRS
B rpynne XMpypruyeckoro feyeHmnsa neperyHon onyxonu nposegeHo y 80 (29,6%), B rpyn-
ne 6e3 TopakanbHOro 3Tana Xxupypruyeckoro neyeHusa — y 371 (38,3%) nauueHta. One-
pauuu no yaaneHuo MeTactasa B rofIOBHOM MO3re B MepBOW rpynmne 6binv BbIMOMHEHbI Y
190 (70,4%) naumeHTOB, BO BTOpOon —y 599 (61,8%). B rpynne, B KOTOpOW He NPOBOAMNOCH
paavrKanbHOe XUpypruyeckoe neveHvie nepenuyHom onyxonu, 16,7% (162/970) naumeHTos
nony4ynnu MMMyHoTepanuio. B rpynne xupypruyeckoro neyeHna Takux naymeHToB 66110
3,0% (8/270). MegmaHa HabntogeHWA 3a Bcel koropTom coctaBuna 20,9 mec.

O6Lwan 2-neTHAA BbPKMBAEMOCTb B rpyrnne nauMeHTOB C XMpypruen nepBuYHoOn ony-
xonu 6bina BbiWwe, Yem B rpynne 6e3 TopakanbHoro BMewwatenbctea (HR 0,62; 95% [AW:
0,49-0,78; p<0,001). ABTOpPbI CAeNany BbIBOA, YTO paguKanbHOE XMpypruyeckoe neyeHme
NepBUYHON OMYXONW ynyudllaeT nokasaTenn BblkMBaeMocTn y naumeHtos ¢ COMHMPII
C M30IMPOBAHHbIMM MeTacTa3aMy B FONOBHOM Mo3re. Pe3ekuma nepBMUYHON ONyXOsu,
npeglwecTBylolWan HelpoxXupypruyeckasa onepaums, oTCyTCTBME MeTacTaTUyecKkoro no-
paXkeHnA permoHapHbIX NMMdaTUUYECKMX Y3N10B ABNAITCA 61aronpuATHBIMUA NPOrHOCTU-
yeckmumm paktopamu [21].

B peTpocnekTBHOM nccnegoBaHun yyeHoimu 13 MD Anderson Cancer Center (CLLA)
nposefdeH aHanu3 pesynbratoB fevyeHna nauymeHtoB ¢ cCOMHMPIT cT1-3NO-2M1 ¢ <3
OTAaNeHHbIMN MeTacTa3aMu 3a nepuopg ¢ 2000 no 2017 r., NONyUYMBLUNX JSIOKaJIbHOE KOH-
conngupymollee nedveHve. Kputepuam BKAIOUYEHUA COOTBeTCTBOBanM 88 naLMeHTOB.
Y 63 naymeHToB (71,6%) npoBefeHa NyyeBan Tepanna Ha NepBMYHBIN ouvar, Y 25 (28,4%)
BbIMOJIHEHA XUPYPryuyeckan pesekuna nepBuYHON onyxonu nerkoro: y 80% — no63kTo-
Mus, y 12% — nHeBMOH3KTOMUA U Y 8% — cybnobapHasa pesekuus. Y 60nblIMHCTBA Na-
umeHToB (64,8%) 6bIMN 2 UNK 3 MeTacTaTuyeckue obnactn. Hanbonee 4yacto metacTasbl
JIOKanmM30BaNnchb B roioBHOM Mmo3re (n=47; 53,4%), koctax (n=23; 26,1%) n HagnoyeyHuke
(n=10; 11,4%). NaumneHTbl, KOTOPbIM NPOBOAMIACE OMNepaLXA Ha JIErKOM, ObII MOSIOXeE 1
UMeNn MeHbllee MeCcTHOe pacnpoCTpaHeHne Onyxonmn B CPaBHEHUN C FPynMnon naumnen-
TOB, KOTOPbIM NPOBOAUNACH NyyeBas Tepanua. CpegHee Bpemsa OT MOCTaHOBKY AMarHo3a
[o onepauuun coctaBuno 3,7 mecaua. lNocneonepauynoHHaa 90-gHeBHaA neTanbHOCTb B
JaHHON rpynne oTcyTcTBoBana. MefmaHa obLiell BbPKMBAaeMOCTM Yy NaLUeHTOB, nepe-
HeCL KX XMpypruyeckoe BMeLaTesIbCTBO NO yAaNeHUo NepBNUYHON ONYyXoNn, cocTaBuna
55,2 mec. (95% [OW: 20,1 - He pocTurHyTa), a 1-u 5-neTHAA obwwan BbKMBaeMocTb 95,7 1
48,0%. B rpynne nyueBoi Tepanun mefmaHa obLuell BbIXMBaeMoCTy cocTasuna 23,4 mec.
(95% [N: 17,2-35,9), a 1-1 5-neTHAA 06LLas BbIXNBaeMoCTb — 74,3 1 24,2% COOTBETCTBEHHO.
OpfHaKo CTaTUCTNYECKM 3HAUNMbIX Pa3INUNiA B KYMYNATUBHOWN YacToOTe TOKOPErmoHapHbIX
peuunaneos (p=0,635) n cuctemHoro nporpeccrpoBaHua (p=0,747) nonyyeHo He 6bino.
ABTOpbI filenatoT BbIBOJ, UTO XMPYPrua NepBUYHON OMYXOJn OCyLLeCTBMMA Yy OTOOPaHHbIX
nauynentos ¢ COMHMPJT n accounnpyeTca ¢ AONTOCPOUHON BblKMBAEMOCTbIO. X1pyprusa
NepBUYHON ONYXONM JOMKHA OCTaBaTbCA HEOTbEMSIEMbIM KOMMNOHEHTOM NIOKaSIbHOWN KOH-
conuavpyioulen Tepanum ana onepabenbHbIX NAaLMEHTOB C onMrometacTtasamu [22].
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B 2022 r. B )ypHane TopakaJibHOI OHKONOrMn KonniekTneom astopoB 13 M.D. Anderson
Cancer Center npefcTaBneHbl HeNnocpeacTBEHHble pe3ysibTaTbl XMPYPrmyeckoro neyeHms
nepsuyHour onyxonu nerkoro npu cCOMHMPJI. Cpegun 194 naumeHtoB ¢ COMHMPJT 173
(89%) nonyumnu nokanbHoe neveHvie, u 13 HUX y 30 (15%) npoBeneHO ypaneHune nep-
BMYHOW onyxonu. JlJo63KToMus BbinosiHeHa y 25 (83%), nHeBMoHaKTOMMA Y 3 (10%) 1 cy6-
nobapHas pesekuus y 2 (7%) nauymeHToB. CpefHuin o6bem KpoBonotepu coctasun 200
(50-600) mn, cpenHee Bpemsa onepaunm — 200 (72-492) MuH. NMpoKCcUManbHbI KOHTPOIb
neroyHom aptepuu notpebosanca y 4 (15%) nauyneHToB. bpoHxonnacTuka BbiMoHEHA
B 4 cnyyasx (15%). lameHeHne o6bemMa onepaummn notpeboBanoch y 2 nauneHTos (7%).
Y 3 maumeHTOB BbINONHEHA pe3eKuua rpyaHoln cteHKn. B 33% cnyyaeB numdatuyeckue
y3J1bl 6bIIN NMIOTHO CMasiHbl C OKPYXKaloLWMMKU CTPyKTypamu. Onepauus xapaktepr3oBa-
Nacb NOBbIWEHHON CIIOXKHOCTbIO B 16 cnyyasx (59%). B 97% cnyvaes yfanocb BbIMONHUTb
RO-pesekuuio. CpegHee BpeMs CTaUMOHAPHOrO JleyeHnsa nocie onepauun CocTaBuiio
5,7 cyT. Hambonee yactbiMy nocneonepauyioHHbIMN OCNIOXHEHVAMUN 6binn dnbpunnauma
npeacepani (n=7; 23%) 1 npoaneHHbin cbpoc Bosgyxa (n=3; 10%). CnyyaeB nocneone-
PaLVOHHON NIeTaflbHOCTM 3aperncTPUpPOBaHo He Obino. MefraHa BbIXKMBAaEMOCTM B AaH-
HOW rpynne naumneHToB cocTaBua 58,6 mec. (8,8-210 mec.). Ha ocHoBaHUM NpOBeAEHHOro
aHanmM3a aBTopbl AenaloT BbIBOA, YTO pe3ekumm nerkoro y nauymeHtos ¢ COMHMPJT moryT
6bITb NpoBeAeHbl 6e30MacHo, 0HaKO Yalle TPpebyoT NPOABUHYTON TEXHWUKM Y NOATOTOB-
NEHHOWM K CNOXXHOCTAM onepaunoHHomn 6puragpl [23].

Zhexue Hao et al. B 2021 r. npeactaBunm pesynbraTbl aHanu3a 6a3bl faHHbIx SEER,
Lefibio KOTOPOro GbifIo ONpeaenUTb ONTUMANbHbIA 06beM onepauny Ha IErKoM Y nauu-
eHTOB ¢ MeTacTaTnyeckum HMPJ1. SEER - 3To HauuoHanbHanA 6a3a gaHHbIX CLUA, oxBaTbl-
BatoLlaa npmumepHo 28% nonynAumun. OTobpaHbl ciydan metactatnyeckoro HMPJ ¢ pe-
3eKumen nepBnYHOro ovara 3a nepuog, ¢ 2004 no 2016 r. Cpegu 24 268 naLMeHTOB C MeTa-
ctatnyeckmm HMPJ1 BbigeneHbl 4114 (16,9%), KOTOpbIM NPOBeAeHO yaaneHve NepBUYHON
onyxonu. U3 Hux 2045 (49,7%) nogseprnnce nobaktomum 1 1766 (42,9%) — cybnobapHoii
pe3ekumu. Moce nceBaopaHAOMM3aLMM B Kaxayto rpynny Gbiin BKIoUYeHbl 644 nauu-
eHTa. BbinonHeHne onepauun B 06beme N1063KTOMUN ABNAETCS HE3aBUCUMbIM GAKTOPOM
NPOrHO3a 1 KoppenupyeT C NyyLler CKOPPEKTMPOBaHHO BbikBaemocTbio (HR 0,70; 95%
AW:0,61-0,80; p<0,001). BoinonHeHme NO63KTOMUN TaKXkKe acCOLMUPYETCA C NYYLLUMUN MO-
Kazatenamu 1-, 2- u 3-neTHel obLeln BbIXKMBAEMOCTH, KOTopble cocTaBunu 72,7; 54,9 n
44,8% B rpynne no6sktomuii npotms 59,0; 43,2 1 31,9% B rpynne cy6nobapHbIx pesekuuin
(p<0,001). Npwn NpoBeaeH NOArPYNMNOBOro aHanM3a nocie UCKIYEHNA NaLneHToB C
KpaHMaNnbHbIMU MeTacTazaMu 1M onyxonamu T4 npoaeMOHCTPUPOBAHO, YTO BbIMOJIHEHNE
NOG3KTOMUN acCcoLMMPYETCA C NyYLIMK NOoKasaTenAamm obLleln BbKMBAEMOCTU BO BCEX
rpynnax nauueHToB. [py 3TOM CTaTUCTUYECKN 3HAUYMMBbIX PA3IMUMNiA B NOKa3aTenax Bbl-
XKMBAEMOCTN MeXIy rpynnon CEerMeHTIKTOMUM U aTUMUYHOW pe3eKuun He BbifBIeHO
(HR 0,96; 95% [W: 0,70-1,31; p=0,490). Takxe aBTOPbI NY6NMKALMW U3YUUIIN POSb CUCTE-
MaTnyeckom numdoamnccekunmn y nauneHToB ¢ Mmetactatmyeckum HMPJ1. CornacHo mynb-
TUBapUaHTHOMY aHanu3y Kokca, BbinosHeHne NmM$poanccekLnm He3aBMCMMO acCoLNnNpPY-
eTCA C nyylen ckoppekTmposaHHoi (HR 0,76; 95% [1M: 0,66-0,88; p<0,001) 1 obuieln BbI-
xnaemoctbto (HR 0,74; 95% [W: 0,65-0,86; p<0,001). MNpuyem BbinonHeHre numboanc-
CeKLMU ynyJllaeT nokasaTenu BbXKNBAaEMOCTM KakK B rpyrnre 1063KTOMUIA, Tak 1 B rpynne
Ccy6n06apHbIx pe3ekuunii. Ha ocHoBaHMM NPOBeleHHOIo aHann3a aBTopbl AeNaloT BbIBOA,
YTO Y NaumeHToB ¢ MeTacTtatuyeckmm HMPJT npm nokasaHnAX K Xupypruyeckomy fieyeHumto
MepBMYHOrO oYara cJieflyeT BbIMOJHATL Onepauuio B oobeme Io63KToMUN [24].
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A3vaTckue nccnegoBaHuA

lpynna nccnepgosatenen us KOxHon Kopen npeactaBuna pesynbTaTbl PeTPOCNEKTMB-
HOro MccnefoBaHusA, B KOTopoe BKItoveHbl 117 nauneHToB ¢ cMHXpOHHbIM OMHMPI, 3a
nepwvog ¢ 2014 no 2017 r. Bcem naumeHTam NpoBefeHO XUPYpPruyeckoe neyeHne nepsuy-
HOW onyxonwu nerkoro. /13 nccnefoBaHnA NCKAYaNKUCh NauMeHTbl C MaCCMBHbBIM Nopae-
Huem numbaTnueckux y3nos cpepgocteHuns (N2-N3 bulky), Tak Kak 3Tv cnyyan cumTanucb
Hepe3eKTabenbHbIMW. Bcem naumneHTam BbinonHAnncb MN3T-KT u MPT ronoBHoro mosra.
Mpu nofo3peHnn Ha NopakeHne NMMPaTUUECKKX Y3M10B CPefoCTEHNA BbINOMHANNCH SH-
pobpoHxmanbHoe Y3U ¢ 6uoncueli nubo mepgmactMHockonuaA. Bce naumeHTbl obcyxpaa-
NNCb MyBTUANCUMMAINHAPHON KOMaHAOoW AnA onpefeneHna BO3MOXHOCTU pagnKanbHO-
ro neyeHuna 1 ero stanHocTn. HeoagbioBaHTHasA MNXT Ha3Hayanacb NayeHTam C Hepesek-
TabenbHON NepBUYHON ONYXONblo, @ TakkKe NnauneHTaMm, TpebyoLWwmnM NHEBMOHIKTOMUM.
ApbloBaHTHaA TepanuAa pekoMeHAoBaaCb BCeM NauieHTam Mosioxe 75 neT 3a ucknoye-
Huem cnyyaes pT1NO. MNposogunock 4 Kypca AMNXT Ha ocHoBe nNpenapaToB NaTWHbI B
CpoKn 4-6 Hefienb Nocne onepaunn.

M3 117 naumeHTOB, BK/TIOUEHHbIX B UCCneaoBaHue, 76 (64,9%) 6binv mnagwe 65 ner.
Y 6onbwuHctBa (82,9%) AnarHOCTMpOBaHa afeHoKapuMHoma. MonekynapHo-reHeTu-
yeckoe nccnegosaHue (EGFR, ALK, ROS-1) nposefeHo y 89 nauneHToB, y 53 BbiABNEHbI
akTueupyiowme mytaumn. Y 29 (24,8%) naumeHTOB nepBMYHAA OMNyXoJSib COOTBETCTBO-
Bana T1,y 47 (40,2%) -T2,y 32 (27,4%) - T3,y 9 (7,7%) — T4. [NopaxeHne permoHapHbIX
numdatuuecknx y3nos He BbisineHo (NO) y 33 nauueHToB (28,2%), meTacTa3bl B 6pOHXO-
nynbMOHanbHbIX NuMbaTyecknx ysnax (N1) anarHoctnpoBsaHbl y 37 nayuneHTos (31,6%),
y 47 (40,2%) nmenocb nopakeHue numbatmyecknx y3nos cpegocteHus (40,2%). Y 94 na-
uneHToB (80,3%) BbiNonHeHa onepauusa B o6beme nob63kTomun, y 2 (1,7%) — NHEBMOH3IK-
Tomua, y 5 (4,3%) — cermeHTakToMMA, y 16 (13,7%) — atunuuHaa pesekuus. Pesekuyma RO
BbiNosiHeHa B 94,9% cnyyaes.

HeoagbloBaHTHaA Tepanua nposefeHa y 11 nauneHTos (9,4%), y 76 nauneHTos (73,5%)
Ha3Hayanocb agbloBaHTHOe fleyeHue, y 24 (20,5%) — nekapcTBeHHasA Tepanua He NpoBo-
avnaco. MXT ncnonb3oBaHa y 57 nauMeHToB, y NaLUNEHTOB C aKTUBMPYIOLWKMMW MyTaLmaA-
MM NPOBOAMNACL TapreTHaa TepanuA. Y 60nblWNHCTBA naumeHToB (73; 62,4%) nmenncb
MeTacTa3sbl B rosloBHOM Mo3re, y 12 (10,3%) — B HagnoueuHuke, y 19 (16,2%) — B KOCTAX.
MeTacTasbl nponeyeHbl C NCrosb3oBaHKeM lydyeBor Tepanun y 91 naumeHTa (69,2%), xu-
pypruv —y 27 naumneHTos (23,1%).

MepvaHa obLel BbXKMBaeMocTn coctaBuna 2,9 roga. O6uwas 1-, 3-, 5-neTHAA BblXKNBa-
emocCTb cocTaBuna 82,8; 52,6 n 37,2% cooTBeTCTBEHHO. Jlyulune nokasatenm BblKMBaeMo-
CTVN JOCTUTHYTbI Y NaUMEHTOB C ApanBepHbiMu MyTauuamu (p=0,031), onyxonamm T1-T2
(p=0,008). MopakeHne permoHapHbIX N1/y3N10B He OKa3blBaso CTaTUCTUYECKN 3HAUYMMOrO
BAUAHWA Ha oTganeHHble pesynbtaTbl (p=0,179). Takke He oKa3biBanu BANAHUA Ha Mo-
Ka3aTesin BbIXXUBAEMOCTHM NIOKANN3aLmMa U KONMYeCTBO OTAASIEHHbIX MeTacTa3oB. ABTOpPbI
nybnukauum genatoT BbIBOA, YTO XMPYPrusA NEPBUYHOM ONYyXONU ABAAETCA NOAXOAALLMM
KOMMNOHEHTOM MYNbTUMOAANbHOro neyeHma naumeHtos ¢ OMHMPIT [25].

B nccnepoBaHnn n3 TansaHA N3yumnu oThaneHHble pe3ynbTaTbl leYeHnA B 3aBUCU-
MOCTW OT CPOKOB BbIMOJIHEHNA OMepaLnKn Ha NErKOM: A0 IEKAPCTBEHHOTO JSleueHna NnM6o
nocse HeoagbloBaHTHOrO BO3AeNCTBUA. B peTpocnekTnBHoe nccnegoBaHue BKIOYEH
51 naumeHT 3a nepuog ¢ 2005 no 2017 r. Y 84% nauymeHTOB Mmena mMecTo ageHoKap-
LUMHOMa, Npu 3ToM B 64,7% HabniogeHnn Obinv BbiABIEHbl aKTUBMpPYOLWME MyTaLUn.

302 "Eurasian Journal of Oncology", 2025, volume 13, N 3

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



0630pbl. Jlekynmn
Reviews. Lectures

Jlokanm3auua oTaaneHHbIX MeTacTa3oB Oblia cnegytoLeii: rofoBHOM Mo3r (41), KocTn
(12), HagnoueuHwuk (8), neyeHsb (1), nogmbiwweyHble 1/y3nbl (1). Y 41 nayueHTa (80%) 6bin
OAVHOYHbIN MeTacTa3. Y 33 (64,7%) naumeHTOB Ha 1-M STane BbINOSIHEHA pe3eKLua ner-
Koro, y 18 (35,3%) neueHne HauyaTo C NeKapCcTBEeHHON Tepanuu. JJo6sKToMMA NpoBeseHa
y 40 naumneHToB, 6UNO63KTOMUA — Y 2, MTHEBMOHIKTOMUA — Y 1, aTUNNYHaA pesekuma —
y 8 naymeHToB. CTaTUCTUYECKN 3HAUNMbIX PA3INYMIA KaK B YacToTe NnepuronepaLyioHHbIX
OCTOXXHEHWIA, TaK M B NOKa3aTeNAX BbXKMBAaeMOCTN 6€3 NporpeccnpoBaHma 1 obLien Bbl-
XMBaemocCTu He 6bin0. 1o AaHHbIM MyNbTUBAPWAHTHOIO aHaNn3a, efMHCTBEHHbIM He3a-
BUCUMbIM GaKTOPOM MPOrHO3a BbPKMBAaEMOCTN 6€3 NporpeccnpoBaHna 6bi10 Hannumne
6onee 1 otganeHHoro metacTasa (HR 2,27;95% AW: 1,07-4,81; p=0,033). ABTOpbI AenatoT
BbIBOJ, UTO XMPYpPrnyeckoe neyeHme nepBrMUYHON ONyxonn Kak 4O HEOaAbloBaHTHOW Te-
panun, Tak U Nocrne Hee umeloT npenmyectsa npy COMHMPI [26].

Ha Haw B3rnag, Hannune 60MbWOro YMCNa NaLMEHTOB C aKTUBUPYIOLWMMU MyTaLmaA-
MM B @3UaTCKMNX NCCefOoBaHUAX CYLLEeCTBEHHO 3aTpyAHAET MHTepnpeTaLunio NOAYyYEeHHbIX
pe3ynbTaToB, Tak Kak OTBET OMyXO/M Ha TapreTHyl Tepanuio 1 NPOrHo3 y nauueHToB C
aKTUBMPYIOLWMMMN MyTaLMAMM CYLLECTBEHHO OT/IMYAIOTCA OT IPynMbl NaureHToB 6e3 apaii-
BEPHbIX MyTaLuii. B npeactaBneHHOM KoropTe nauneHTOB TapreTHyto Tepanunio nonyyanm
74,5% BKNOYEHHbIX B nccnegoBaHme, xmmuoTtepanuio — 86,3%.

B MEXOYHAPOOHbIE PEKOMEHOALIMA

B 2024 r. BblWAN pekomeHaaummn obllecTBa TopaKkanbHbIx xupypros (The Society of
Thoracic Surgeons (STS)) no xvpypruyeckomy neuveruto naumeHtos ¢ OMHMPJ1. CornacHo
pekomeHaauuam, y nayneHtos ¢ OMHMPI1 pe3eKkuma nerkoro, npumeHaemas B KauecTse
MeCTHOI KOHCONAUPYIoLLEel Tepanum, obecneumBaeT NpenmyLLecTsa B BUAE yBeNnYeHns
nokasaTenen o6Le BbXKMBAEMOCTM U BPEMEHN [0 NPOrpeccnpoBaHmA NO CPABHEHNIO C
HaunyJlen NogaepXmBatoLLen Tepanuen U nogaepKmeaioLlent NPoTUBOOMYXOSeBOW
nekapcTBeHHON Tepanuvei. Takum o06pa3om, pesekuumto Nerkoro cnefyeTt paccMaTpusaTb
KaK MeTof NoKanbHOro KoHconuampyoulero neyeHuna y naymeHtos ¢ OMHMPJ1. HepocTa-
TOYHO [10Ka3aTeNbCTB, YTOObl NoAAePKMBaTb PYTUHHOE BbIMONHEHNE CUCTEMATUYECKON
numdopauccekumn Bo BpemMs peseKkuum fierkoro y naymeHtos ¢ OMHMPI1. OgHako 3To mo-
XeT UMeTb MPOrHOCTUYECKYHO LleHHOCTb, U MpeuMyLLecTBa AOSIKHbI ObiTb COMOCTaBNEHbI
C puckamun. B HacToALee BpeMa HeJOCTaTOYHO LOKa3aTenbCTB, YTOObl peKoMeH4oBaTb
no6skTomuio BMecTo cyb6nobapHoi peseKkLumn Npm onMroMmeTactaTuyeckom pake serkoro.
MpeunmyLlecTBa OT MECTHOW KOHCONMAMPYIOLLEN Tepannn, BEPOATHO, UMEKTCA TONbKO B
cnyvae <3 mMeTacTa3oB. XMpypruyeckoe BMeLllaTelbCTBO CieflyeT BbINOMHATb Y TWaTesb-
HO OTOGpPaHHbIX NaLMeHTOB [27].

CornacHO peKoMeHZauusAM HaLMOHANbHOW KOMMAEKCHOW OHKOMOTMYECKON ceTun
(National Comprehensive Cancer Network (NCCN)), y KOMNeHCMpPOBaHHbIX NaLveHTOB
(PS 0-2) c IVA (M1b) cTagueii n otobpaHHbIX NauuneHTos ¢ IVB (M1c) ctagumen (no 3-5 oTaa-
NEeHHbIX MeTacTa3oB) He06xoaNMO 06CyKaaTb BOSMOXHOCTb JIOKaNbHOWN KOHCONUAMPYIO-
wen Tepanun. Mpn meTacTaTUYeCKOM NMOPaXeHUN rONIOBHOIO MO3ra SledeHne PeKOMEH-
[OBaHO HauvHaTb C PaaVoOXUPYPIruu, XMPYPrum nnm nx KomomHauum c obnyyeHmem Bcero
ronoBHoro Mo3ra v 6e3 Hero. B nocnegytoLem NpoBOANTCA CMCTEMHAA NeKapCTBEHHaA Te-
panusa (NpoJomKUTeNIbHOCTb He yTouHeHa). [ocne ee 3aBepLieHNA y NauneHToB 6e3 npu-
3HaKOB NPOrpeccrpoBaHmA peKOMeHAOBaHA Mopdosiornyeckas oueHKa nuMmbaTnyecknx
y3noB cpepocteHus. Mpu T1-3NO pekomeHAoOBaHa XMPYpPrua Uy ctepeoTakcuyeckas
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nyyesasa Tepanus; npu T1-3N1 pekomeHAoBaHO MpoBefeHre X1MMUOSTyYeBor Tepanum
(NpegnoYTUTENBHO), UNN XNPYPTrAKW, unu nydyesoi Tepanuu; npu T1-3N2 n TANO-2 peko-
MeHAOBaHa Xxumunony4yeBas Tepanus. locne 3aBepLueHnA NeYeHUsa NePBUYHON OMyXonu
NPOBOANTCA IOKaJIbHOE NeyeHre OTAANIEHHbIX MeTacTa3oB (ec/ivi OHO He 6bino nposefe-
HO paHee) [28].

kcnepTbl AMepuKaHckoro n EBponeiickoro obuiectBa paanonioros B CBOUX pPeKo-
MEHAALMAX yKa3blBalOT Ha BO3MOXKHOCTb MCMOJMIb30BaTb Kak XMPYPruio, Tak 1 ny4yeByio
Tepanuio Npu fieYeHnn nepBuYHoON onyxonu y nauneHtos ¢ OMHMPII. Mpu sTom npea-
NOYTUTENbHO MPUMEHATb MasloMHBa3MBHbIe TexHonoruu. Jlyyesylo Tepanuio cnegyet
NCMNOMb30BaTb B CAlyYasAX MyfIbTUOPraHHOIo NMOPaXKeHWA, a TakXKe B CUTYaLMAX, Koraa He-
06X04MMO COKpaTUTb NepepbiB B CUCTEMHOW Tepanun. 1o Hayana NIoKanbHOro fleyeHun
peKkoMeHAO0BaHO NpoBefjeHre CMCTEMHOMO NIeKapCTBEHHONO SleYeHNA MPOAOIKNTENBHO-
CTbio =3 mec. [29].

Bo Bcex MexayHapoaHbIX pEKOMeHJaLMUAX YKa3blBaeTCA Ha HEOOXOAMMOCTb UCMOSb-
30BaHUA MyNbTUANCUUMIIMHAPHOIO NOAXoAa ANA OnpeAesieHna TakTUKK JleueHna naum-
eHToB ¢ OMHMPI1 [27-29].

B 3AKJTIOMEHUE

B 2023 r. B )kypHane TopakanbHOW OHKOJIOrM BbIlK 2 cTaTbk B pa3gene «[potusope-
ynA B TOpPakanbHON OHKONMOIMMW», MOCBALEHHbIE PO NOKaNIbHOMO NIeYeHUs y NaLmneHToB
C ONIMroMeTacTaTMYeCKIM Pakom nerkoro. ABTopbl NePBOI NybnnKaLum NnprMBoOANIN JOBO-
[bl, MOYeMy TOKanbHOe fleyeHne JOMKHO ObITb CTaHAAPTOM OKa3aHUA MOMOLLM NaLyeHTam
¢ OMHMPJT, gpyrue e, NpoBeas aHanu3 nuTepaTypbl, TOBOPUIU, YTO loKa3aTelbHol 6a3bl
3$PEKTUBHOCTY NIOKanbHoro nevyenuna npu OMHMPJ1 HegocTaTouHO, UTOObI BKJIIOUATD €ro
B CTaHAapTbl. XMpyprus, ctepeoTakcmyeckan JiyyeBas Tepanusa U pajmoyactoTHas abna-
LMA accoLMMPYIOTCA CO 3HAUYMUTENbHBIMU PUCKaMK Bpea ANnA nauveHTa npu oTCyTCTBUN
[I0Ka3aHHOM MOoNb3bl U He AOMKHbI PYTVHHO MCMONb30BaTbCA y nauneHtos ¢ OMHMPIIL.
ABTOPbI Kak OfIHOW, TaK 1 AAPYron Ny6MKaLumn CXoAATCA BO MHEHMM, YTO HEO6XOAMMO Npo-
BeAeHVEe PaHAOMU3NPOBAHHbBIX CCNeaoBaHunin 3-i1 da3bl AnA pa3paboTku CTaHLapTOB fe-
YeHWNA faHHOWN KaTeropum naLMeHToB C BbICOKNM yPOBHEM JoKa3aTtenbHoctu [30, 31].

B HacTosALlee BpeMa NPOAOMKAOTCA MO KpanHen Mmepe 27 NPOCNeKTUBHbIX UCCeno-
BaHu, noceAweHHbIX OMHMPJ1. OHu reTeporeHHbl NO CBOeMy AM3aliHy, BKOYalOT 1C-
cnepoBaHnA 2- 13- dasbl C PasIYHbIMU KOHEYHbIMY TOYKaMU, NCMONb3YIOT Pa3iny-
Hble BapVaHTbl TAPreTHOM U UMMYyHOTEPanuW, a TakXKe pa3Hble BapuaHTbl TOKaNbHOro
neyenus [32].

OcHoBbIBasACb Ha pe3ynbTaTax NpefcTaBieHHbIX WCCNefOBaHUN, He TOMbKO CNOXK-
HO cflenatb BbIOOp MeXay XMpypruen v nydyeBor Tepanuen npu neyeHnn naumeHTos C
cOMHMPJ1, HO 1 HEBO3MOXHO OJHO3HAYHO OnpefeNnuTb KOropTy NauyeHTOB, KOTOPbIM
noKasnbHoe fieyeHne npuHeceT nosb3y. Daniel H. Schanne npoaHanusmposan 54 ny6nu-
Kauuu 3a nepuog ¢ 1987 no 2018 r. 1 OTMETNS, YTO, HECMOTPA Ha 3HaYUTENbHbIE Pa3NNYnNA
B onpepeneHun kputepunes OMHMPI1, y 90,1% navumeHTOB, BK/IIOYEHHbIX B UCCNef0BaHNS,
Habniopanca ofMHOYHbIN MeTacTa3. Xrpypruyeckuin metog Obin npeanoyTUTesibHbIM B
paHHWX nccnegoBaHuUAx, ogHako nocne 2011 r. cTpemMuTenbHO BO3POCIIO UCMONb30BaHNe
nyyeson Tepanuu. He nonyyeHo pasnuumii B 06LEN BbXKMBAEMOCTM B 3aBUCUMOCTU OT
BbIOpaHHOro Noaxofa (XMpyprus NPOTUB JIyYEBOW Tepanun) B JIeUEHNN Kak NepBUYHON
OMyxosu, Tak 1 oTAaneHHoro MeTacTtasa. ObHapy»keHa TeHAEHLMA yBenMyeHns obLLen Bbl-
XuBaemoctu nocne 2011 r. [33].
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Y otobpaHHow rpynnbl nayneHtos ¢ OMHMPJ1 ncnonb3oBaHve arpeccMBHOIO NOAXO-
[a C Xvpypruveri nepBUYHOrO oyara No3BONNIO AOCTUYb 5-NeTHEN BbIXKNBAaEMOCTU, Npe-
Bblwatowen 30%, 4To COMOCTaBUMO C OTAANEHHbIMU pe3ynbTaTaMu MySbTUMOAANIbHOTO
COBPEMEHHOrO fleyeHus nauyneHTos ¢ 3-1 ctaguen HMPJ1. 3To roBoput o nepcnexkTms-
HOCTM NCMOMb30BaHWA NIOKaIbHOro fevyeHuns y nayneHtos ¢ OMHMPJL. na onpegeneHua
WCTUHHOW ponun 1 MecTa X1pypruu B nedyeHunmn naymeHtos ¢ COMHMPJ1 Heobxoarmo npo-
BefleHVie NPOCMEKTMBHbIX UCCNeAoBaHWUIA, NCMONb3yA ANA BKYEHMA NaLNeHTOB CTaH-
napTtm3oBaHHble Kputepun COMHMPII. TakxKe Hay4YHbIN NHTepecC NpeacTaBasaeT nuyyeHue
ponn LMPKYIPYIOLMX ONYXONEeBbIX KNeToK, unpkynupytowein onyxoneson AHK, mPHK
N Opyrvx MeTOAOB ANA BbIABNEHUA rpynmnbl NaLMeHTOB, KOTOPbIM arpeccrBHOE neyeHne
[eCTBUTENbHO NO3BOUT YBENNUYNUTbL MPOAOIKUTENBHOCTb MU3HU.
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Pesiome

KaButapHaa peTnHoGnacTtoma fIBNAETCA PefKoWN 3M0KayecTBEHHOW BblcokoanddepeH-
LMPOBaHHOW BHYTPWINa3HOM ONyXonblo AeTCKOro Bo3pacta. lNpepactaBneH cnyvan Ka-
BUTapHOI PeTUHOGNACTOMbI C LieNiblo BblgeneHnUA KINMHUYECKUX 0COOEHHOCTEN faHHON
ONyXOnu, K KOTOPbIM OTHOCATCA Hanuume NCeBJOKUCT B CTPYKTYpe OMyXosnu, BO3MOMXHO
Hanvume y4acTKOB XOPVOPEeTUHanbHOM aTpodurn y OCHOBaHWUA ONyXOonu; KaBUTapHas pe-
THOGNAacTOMa pacTeT MeNeHHO, MPU MarHUTHO-PE30HaHCHOM TomMorpadun HabnogaeT-
CA HEMHTEHCMBHOE HaKOorMJIeHNe KOHTPACTHOro BeLlecTBa. Takke NpounIoCcTpupoBaHbl
0COOEHHOCTN OTBETa AAHHOMO K/MHUYECKOrO MaTTepHa PeTMHOBMACTOMbI Ha NPOBOAM-
MOe JileueHMe, YUnTbIBasA HN3KYIO CTeNeHb 3/10KaYeCTBEHHOCTW AaHHOW GOpPMbI OMyXxosnu,
a UMEHHO: HM3KYI0 YyBCTBUTENIbHOCTb K M1eNoabnAaTMBHOMY npenapaty mendanany, nc-
Nonb30BaHHOMY AJ1A NPOBEAEHMA NHTPaapTepranbHON XMMUOTEPannK, a Takxe 3Hauu-
Mbl1 3pPeKT OT KOMOMHALMM JTa3ePHOIO BO3AENCTBUSA Ha OMYXOJIb I MHTPaapTepuanbHol
XVIMMOTEpPanuu, YTo NO3BOJINII0 AOCTUYb YETBEPTOrO TUMA OMYXONIeBOW perpeccun B xoae
NpPoBeAEHHOrO NeyeHus.

KnioueBble cnoBa: KaBuTapHasa peTMHOONACTOMa, MCEBLOKMCTbI, XOPUOPETMHaNbHanA
aTpodus, UHTpaapTepuanbHaa XMMMoTepPanus, TPAHCNYNUANAPHaA TepMoTepanuns
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Abstract

Cavitary retinoblastoma is a rare malignant well-differentiated intraocular tumor of
childhood. A case of cavitary retinoblastoma is presented to highlight the clinical
features of this tumor, which include the presence of pseudocysts in the tumor structure,
possible areas of chorioretinal atrophy at the base of the tumor, slow-growing cavitary
retinoblastoma, and non-intensive accumulation of contrast agent observed in magnetic
resonance imaging. The features of the response of this clinical pattern of retinoblastoma
to treatment are also illustrated, given the low degree of malignancy of this tumor form,
namely: low sensitivity to the myeloablative drug melphalan used for intra-arterial
chemotherapy, as well as a significant effect of a combination of laser exposure to the
tumor and intra-arterial chemotherapy, which made it possible to achieve the fourth type
of tumor regression during the treatment.

Keywords: cavitary retinoblastoma, pseudocysts, chorioretinal atrophy, intra-arterial
chemotherapy, transpupillary thermotherapy

B BBEJEHUE

KaButapHasa petmHobnactoma (OT aHr. cavitary — NMofaoCTHOW) — 3TO pefKuiA Bapu-
aHT SHOOPUTHOW OMYXONM HU3KOWM CTEMEHU 3/I0KaYECTBEHHOCTM C BHYTPMOMYXOJIEBbIMU
NCeBAOKNCTaMU, KOTopble Npu odTaIbMOCKOMNNN BbIMAAAT KaK cepble Nnpo3payHble Mno-
noctu, Npv ¢GIyopecLeHTHON aHrnorpadum — Kak runodiyopecLeHTHbIe NOOCTY, a Npu
YNbTPa3ByKOBOM NCCIIeAOBaHUN — KaK NycTble NpocTpaHcTBa [1]. Tak Kak onyxonb ABAseT-
cA BblcokoauddepeHUMpPoBaHHOM 1 CNOCOOHA CYLeCTBOBaTb Ha MPOTAKEHUUN ANUTENb-
HOro BPEMEHW, TO MOXET UMETb NMPU3HaK PETUHOLMTOMbI — XOPUOPETUHAJIbHOW aTpoduin
y OCHOBaHwUs onyxonu. PeTrHobnacTtomMa ¢ He60osbLLIOW NONOCTbIO OblIA BNEepBble ONUCAHA
B 1952 r. Camioanbcom u Oykcom. MNpu KaBUTapHOWM peTnHobacTome obbIYHO Habnioaa-
eTcA B cpefHeM 2-3 NoAoCTy AnaMeTpom 0Kono 3 Mm [2, 3]. InarHo3 CTaBUTCA B CpefHEM
B BO3pacTe oKono 15 mecsLeB, 1 NpMMepHO B 2/3 cnydyaeB HabniofgaeTca ABYCTOPOHHee
nopakeHue [2, 3]. 3T onyxony MOryT COCyLeCTBOBaTb C HEKaBMUTAPHbIMM OYaramm pe-
TUHOOGIACTOMbI B TOM € WAV APYroM rna3y. BropuuHoe ¢popmMupoBaHme NceBOOKNCT B
X0ofie neyeHus, No JaHHbIM WBENLAPCKMX UccnenoBaTenei, otmevaetca B 10% (n=2/20)
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cnyyaes. [pumeyaTenbHO, UTO NPU KaBUTapHOU dopme peTHO6IacToMbl BO Bpems fe-
yeHnAa MoryT o6pa3oBbIBaTbCA HOBblE MOMOCTU, @ BTOPUYHbIE NOIOCTM MOTYT CTaTb BU-
OVMbIMW B M3Ha4YaNbHO HEKaBMUTapHOWN OMYXOnu Noc/e B CpegHeM 2 KypCcoB XUMUoTepa-
nun [2]. Take NONOCTN MOryT NOABAATLCA B ONyXonAx 6e3 NCeBAOKUCT Nocie neyeHns
B 2,8% cnyuyaeB (BTOpMYHbIe KaBMTapHble peTMHOONACTOMbI) [2], UTO cuMTaeTcA pALoOM
aBTOPOB MPU3HAKOM CTabunM3auum onyxoneBoro npouecca, Kak u 2-ii 1 3-i TMnbl ony-
XONeBoW perpeccuu, TpebyioLive NoXn3HEHHOro HabnaeHNa, Tak Kak B pAge c/lyyaes
Y NaLMeHTOB C flaHHbIM TUMOM OMYXOJIeBON perpeccun MoryT ObiTb peungmnsbl 3abonesa-
HuA. C gpyrori CTOPOHBbI, MONIOCTM MOTYT MCYe3aTh B NpoLiecce neyeHuns, Yto Habnoganocb
B 44% cnyyaeB nocne B cpegHeM 18 mecAueB HabnogeHVA, NO JaHHbIM HEKOTOPbIX MNC-
cneposateneii [2]. B oTinume ot HeKaBUTAPHOW PeTMHOGIACTOMBI, NPU KOTOPOI CUCTEM-
HasA WY BHyTpuapTepuranbHaa XMMmMoTepanusa Bbi3biBaeT cpefHee YMeHbLUeHMe Onyxonmn
npumepHo Ha 30-35% B AMameTpe OCHOBaHUA N Ha 50-56% no BbicoTe [4], KaBUTapHble
onyxonu o6bIYHO YMEHbLLAITCA B CpeHeM TONIbKO HanonosuHy [3], a nHoraa 1 BoBce He
yMeHbLwatoTca [5]. Kpome Toro, peunans KaBUTapHOW peTMHOGNACTOMbI, MO-BUAVMOMY,
ABNAETCA UCKNIOUNTENbHBIM ABIEHNEM, HE BO3HUKLWWM HM Ha ogHOM 13 18 rna3 nocne
cpenHero nepuoga HabnogeHna 40 mecaues, No AaHHbIM UccnenoBatenel Benvkobpu-
TaHuW [2], n TonbKo Ha 1 13 26 rna3 (4%) B cepun u3s Ounagenbdrm Nnocsie cpegHero ne-
propa HabnogeHnAa B 4 roga [3], UTo OTANYAETCA OT NOoKasaTens peumansos B 20-28%,
XapaKTepPHOro ANA HeKaBUTapHOW peTrHobnacTomsl [4, 6, 7]1. B Lienom, HecMoTpa Ha Kaxy-
LLytOCA YCTONYMBOCTb, KaBMTapHasa peTMHobnacToMa He TpebyeT arpecCMBHOMO UNv Anu-
TenbHOro neyeHna. OgHaKo, yunTbIBasA, UTO PUCK peuunamnBa CocTaBisaeT oKono 4%, Kak
1 Npu peTMHOME, peKOMeHAyeTCA HabnofeHre B TeueHre Bcel X13HuU nayuneHTa [8-10].

B LIE/Ib NCCNEJOBAHUA
MPOAEMOHCTPUPOBaTDL Cllyyali KaBUTapHO PETUHOBNACTOMbI C aKLIEHTOM Ha KNVHU-
yecKme 0COBEHHOCTU 1 MOAXOA K JIEUEHI0 AaHHO GOPMbl 3a60neBaHu.

B MATEPWAJIbI U METObI

MoToperncTpauuma rnasHoro AHa ocyLlecTBAANaCch C MOMOLLbIO HEMUAPUATUYECKON
undposor nopTaTnBHOW GyHAYc-Kamepbl Aurora Optomed 1 LWIMPOKOYronbHOW MUAPU-
aTnyecKon cuctembl BU3yanusauumm 3nethra neo. 3xockonua B-meTogom ocylectenanach
C MomolLLbio 0PpTaNbMONOrMUYECKON YNbTPa3BYKOBOW AnarHocTuieckon cmctembl ABSOLU
komnaHum Quantel Medical. O¢Tanbmockonua npoeoamnacb ¢ NCNOb30BaHNEM BMHO-
KynapHoro HanobHoro odTanbmockona 1 acheprnyecknx 6€CKOHTaKTHbIX nH3 20/, 28/1.
MPT npoBogunacb Ha BbICOKOMONbHOM MarHUTHO-pPe30HaHCHOM Tomorpade ¢ MOLLHO-
CTbto MarHuTHoro nons 1,5 T ¢ napaMarHUTHOWM KOHTPaCTHOWM Cpefoi rafoBUCT.

B KITVMHUYECKUNIA CNTYYAN

MauneHTKa B Bo3pacTte 2 rofa 3 mecaAua, obpallaBLIasca B TeueHe nonayrofa K od-
TaJIbMOJIOTy MO MeCTY XWUTeNbCTBa C »kanobamMu Ha Kocornasume npaBoro rnasa, 6oiia Ha-
npaeneHa B 'Y «Pecnyb6nvKaHCKA HayYHO-MPAKTUUYECKUA LEHTP AETCKOW OHKONoruu,
remaToniornm  UMMyHOJNIOTMn» C NOJO3PEeHNEM Ha 0bpa3oBaHNe 060/10UeK NPaBoro rna-
3a. CeMeNHbI OHKONOrMYeCKnin aHaMHe3 He oTArolleH. Mo opraHam u cuctemam — 6e3
ocobeHHocTel. [MaTonornyecknx 3mMeHeHui B OOLWEKNNHNYECKNX aHanNn3ax BblSABNEHO
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He 6bino. lNpu ocmoTpe onpefenanach AeBMaLya NPaBoro rnasa KBepxy okoso 5° u K Bu-
cKy okono 5° no lmupwbepry. MNepegHue oTaenbl rnasHbiX AGNOK He N3MEHEHbI, peaKkLus
3paykoB Ha CBeT COXpaHeHa, cnpasa pedreKc C rMa3Horo AHa B BepxHeM cermeHTe He-
NblA, B HUXKHEM — PO30BbIN, CfieBa pedrieKkc ¢ rMa3Horo AHa po3oBbiit. B LieHTpe pgetckon
OHKOJIOTUK, remaToNiorMm u MUMMyHonorum Gbina BbiNnosiHeHa opTanbMOCKONUA NOf Hap-
KO30M B YCNOBUAX MeANKaMEHTO3HOro mmapuasa C NpUMMeHeHneM CKiepoKOMMIpeccuin
[na onpegeneHna obpasoBaHuUi Ha KpaliHel neprudepunu, Takxe GoToperncTpauma rmas-
HOro AHa, 3XocKonus B-meToaom 1 MarHUTHO-pe3oHaHcHasA Tomorpadua (MPT) opbut n
rONIOBHOMO MO3ra C KOHTPACTHbIM ycuneHueM. [Mpu odTanbMockonmm B 3agHeM nosntoce
6b110 BbIABNIEHO 0b6pa3oBaHMe 6enoro LBeTa C NUTALWMMK COCYAaMU, y OCHOBaHMA 06-
pa3oBaHUA OBOHapyXeHbl YYacTKM XOPUOPETUHaNbHOM aTpodun, cBuieTenbCTByOWMNE
O ONUTENbHO MpOTeKalolem npouecce, B Tosue ob6pa3oBaHUA BU3yaNnM3npOBaNUCh
2 nonynpo3payHble NCeBAOKNCTbI, ANCK 3PUTESIbHOTO HepBa He r3meHeH (puc. 1). Mo paH-
HbIM 3XOCKOMMK, BbICOTa 06pa3oBaHMA cocTaBnsana 2,26 MM, OCHOBaHMe — 9,2 MM (puc. 2).

Puc. 1. nasHoe AHO NauveHTa NpN NOCTYNNAEHNIN
Fig. 1. Ophthalmoscopic image of the patient at admission

C1 (1550 m/s) = 9.20 mm
€2 (1550 m/s) = 2.26 mm

Puc. 2. [laHHble ynbTpa3BYKOBOrO NCC/IE0BAHMA rNa3a c 06pa3oBaHMeEM CeTYaTKU NPY NOCTYMIEHNN
Fig. 2. Ultrasound data of the eye with retinal lesion upon admission
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Puc. 3. MarHnTHo-pe3oHaHcHas Tomorpa¢us op6uT 1 roNoBHOro Mo3ra
Fig. 3. Magnetic resonance imaging of orbits and brain

Mo paHHbIM MPT, no 3agHel cTeHKe NPaBoOro rnasHoro A610Ka, MPOMUHNPYA B CTEKNO-
BMAHOE Teno, onpefensanocb FMMNOMHTEHCUBHOE Ha T2-B3BELUEHHOM W300pakeHuu
(Ha T1-HaTUBHbIX He BU3Yyanu3npoBanocb) obpasoBaHme 6X3 MM, NOCNE KOHTPACTHOrO
yCMNeHUA HEeMHTEHCUMBHO HaKannusalollee KOHTpacTHoe BewlecTBo. Cogepmmoe cTe-
KNOBUAHOrO Tena offHopoaHoe. PacnpocTpaHeHue npoLecca 3a npefenbl rnasHoro abno-
Ka He onpeaensanocb. PeTpoopbuTtanbHoe NPoCTpaHCTBO CBO60AHO. ONTUUECKNIA HEPB He
yToneH. MblweyHbl annapart rnas 6e3 ocobeHHocTen (puc. 3).

Ha ocHoBaHMM aHaMHe3a, KNMHNYECKOW KapTUHbI 1 AaHHbIX MHCTPYMEHTasIbHbIX METO-
[0B 1CCnefoBaHNU Gbl BbICTaBNeH AnarHo3 «peTnHobnactoMa nNpasBoro rnasa, rpynna B
no MexgyHapopHol knaccudukaLmm UHTPaoKyNnApHO peTMHO6IacTOMbI, HA3KOW CTene-
HW 3710KaYeCTBEHHOCTUY.

Mocne npoBefeHUA KOHCUMYMa ObIIIO NPUHATO peLleHre O NPOBeAEeHUN MHTPaap-
TepuanbHou xummnoTtepanmm (MAXT) npenapatom mendanaH B goze 5 mr. Yepes 4 Hegenu
nocne nposefeHna MAXT oueHnBanu oTBET ONyxo/n Ha fieyeHune. KnmHnyeckn 3Haum-
MOW ANHAMUNKWN He OTMEeYanocCh; NO AaHHbIM 3XOCKOMNUM, BbICOTa OMYXOJIN YMeHbLUUacCh
Ha 0,7 MM, UTO BO3MO>KHO OLIeHUTb KaK MOrpeLwHoCcTb metoda uccnegosaHus. Nocne
npoBeAeHNA NOBTOPHOIO KOHCUAMYMa OblIO0 MPUHATO peLleHue O NPOBeAeHUN Mo-
BTOpHOM MAXT npenapatom mendanaH B Tol e gose. Yepes 4 Hegenu KNMHUYECKN
3HaUMMON AMHAMUKM NpoLecca He OTMEYanoch; Mo AaHHbIM 3XOCKOMNUM, BblcOTa 06-
pa3oBaHUA ymeHblwmnacb Ha 0,6 MM, UTO pacLeHMBanoOCb Kak NOrpewHoCcTb MeToga
nccneposaHua. CneflytolWMm 3Tanom Obi10 NPUHATO pelleHne o NPoBeAeHUM TPaHC-
NynuinAapHON TepMmoTepanum onyxonu na3epom C AJIMHOM BOMHbI 532 HM B HenpepbiB-
HOM peXxume MolHocTbio 250-300 MBT ¢ nocnepytowum nposegeHem NAXT menda-
NaHOM Ha criegylownin feHb B fo3e 5 mr (poto nocne nposefeHns nasepHoro stana
neyeHna — Ha puc. 4). Yepes 4 Hegenu nocne NpoBedeHHOro 3Tana fsieyeHnsa oTMeYa-
nacb BblpaXeHHaA NoJIoXUTeNnbHaA AMHaMUKa B Buae pe3opbuuun onyxonu Ha 90%
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Puc. 4. TnasHoe AHO NauvieHTa Nocse NPoOBeAeHHOro NasepHoro neyenus (TTT)
Fig. 4. Ophthalmoscopic image of the patient after laser treatment (TTT)

L e

Puc. 5. TnasHoe AHO nauveHTa cnycTa 3 Hepenu nocne nposeaeHna TTT n 3 kypcos UAXT
Fig. 5. Ophthalmoscopic image of the patient 3 weeks after TTT and 3 courses of IACT

[lo neuexna Yepes 2 mecaLa nocne OKOHYaHWA flevyeHna

Puc. 6. Tna3Hoe AHO NaLMeHTa NPV NOCTYN/IEHNY 1 NOCAe NPOBEeHHOrO fleYeHns
Fig. 6. Ophthalmoscopic image of the patient at admission and after treatment
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C 3aMeLleHneM XOPropeTUHaNbHbIM PyOLIOM C OCTaTOYHOI OMYXONIeBOM TKaHbIO B LIEH-
TpanbHOW 30He (puc. 5). JonoNHMUTENbHO MPOBENN TPAHCNYNUIAPHYIO TepmoTepa-
nuto (TTT) c npyuMeHeHeM AVNOAHOTO fa3epa C AANHON BOJIHbI 810 HM, ANUTENBHOCTBIO
umnynbca 5000 mc, mowHocTbio 500 MBT B ckaHupytlowem pexnme. Yepes 4 Hegenn
OoTMeyanacb NoNoXuTesbHaa AUHAMKKA, OfHAKO NOJIHOWM pe3opbunm onyxoneBom TKa-
HW B LIEHTPanbHOW 30He He Npou3owro, 1 6bina nposeaeHa TTT AMOAHBIM Nla3epPOM C
OJINHOW BOJHbI 532 HM B HeMNpepbiBHOM pexunme MowHocCTbio 300 mBT. Kaxkabin stan
na3epHOro nevyeHna npekpatlanca nocne nobeneHmsa onyxonu. Yepes 4 Hegenuv nocne
nposeaeHnA nocsiegHero ceaHca TTT Obina JOCTUIHYTa NOJSIHaA pe3opbuunsa onyxone-
BOW TKaHu (puc. 6).

B ObCYXIOEHWE

JleueHne KaBUTapHOW PETUHOOGMACTOMbI C MOMOLLbIO BHYTPUBEHHOW XUMMUOTEpa-
nuu, No JaHHbIM 3apybeXkHbIX nccrnefoBaTesiel], He Bcerga NpUBOANUT K »Kernaemomy
pe3ynbraty (coxpaHeHuto rnasHoro Abnoka), HeCMOTPA Ha TO, YTO OMyXOJb ABAAETCA
BbicokoanddepeHUNpPOBaHHON N peunanBrpyeT TONbKO B 4% ciyyaes, Kak U peTUHO-
yutoma. Tak, Mashayekhi n coastopbl [11] coobuanu, uto 3 13 16 rnas (19%) notpe-
60Bany BbIMNONHEHWA SHYKeaLunmn nocne NpoBefeHnsa CUCTEMHOW XMMMoTepanuu, no
OaHHbIM Rojanaporn n coaBTopos [3], 3 13 26 rna3 ¢ KaBUTapHOW PeTUHOOGIAaCTOMO
notpeboBany NnpoBefeHNA SHYKeaLUn Nocsie CUCTEMHOW XUmMmuoTtepanuu. Mo AaHHbIM
HEKOTOPbIX 3apyOexHbIX KIMHWK, MHTpaapTepuanbHaa XMMruoTepanms ABNAETCA MeTo-
nom Bbibopa npu gaHHo popme peTruHobnacTombl [12], NO3BONAOLWMM OTKa3aTbCA OT
NpoBeAeHNA SHYK/eaLmm, OfHaKo OTMeYaeTcs, YTO HEKOTOopble onyxonu TpebytoT Npo-
BefeHuA 7 Kypcos AXT ¢ npumeHeHnem 3 npenapaToB AN1A AOCTMXEHNA ONyXONeBomn
perpeccuu, 4To, BEpPOATHO, TakXKe ABNAETCA HeonpaBAaHHbIM B OTHOLLIEHWW OMyXOnun
C HM3KOW CTeneHbio 310KayecTBeHHOCTN. B Pecnybnnke benapych exxerogHo BbiAiBNA-
eTcA B cpefiHemM OKoJlo 6 cilyyaeB 3aboneBaHUsA, KaBuTapHasa popma peTuHob1acTombl
BCTpeuaeTca oueHb pefko (Mo AaHHbIM 3apybexxHbIX aBTOpOB, oT 2,4 fo 4% cnyyaeB
[2, 3]). Mpwn npoBeaeHNN PETPOCNEKTUBHOIO aHann3a MegMUNHCKMX KapT CTaumoHap-
HbIX NaLMeHTOB, Habnogaswmxca B LieHTpe aeTckon oHkonorum ¢ 1997 no 2024 r., He
OTMeYanocb HanMUMA NCEBAOKUCT B CTPYKTYpPE BblAABIEHHbIX peTuHobnactom. Onuncax-
HbIN KIMHUYECKUI Clyyal ABNAETCA YHUKaNbHbIM AA AeTCKON OHKOO(TanbMonormm B
Pecny6nunke benapyce.

BepoATHO, He MoNyuYnB 4OCTAaTOYHOrO OTBETa ONYX0Nun Ha NpoBeAeHHyo MAXT menda-
naHom B fo3e 5 mr, Heobxoaumo 6bino nposecTr MAXT ¢ nprMeHeHeMm la3epHOro Neve-
HUA Kak BTOPOW 3Tan Tepanuu, He ncrnonb3sosae MAXT mendanaHom B fo3e 5 Mr NoBTOp-
Ho. icnonb3oBaHKe Ha BTOPOM 3Tane KomouHnpoaHHo NAXT ¢ npumeHeHrem 2 unm
3 npenapaToB OAHOBPEMEHHO, BO3MOXHO, Tak»Ke He fano 6bl oxnaaemoro 3bdekTa, Tak
KaK B 3apy6exHbIx NybnukaLmax oTMevaloTca cinyyau, Npy KOTopbix npumeHeHne NAXT
3 npenapaTamun NPOBOAMNOCL A0 7 pa3 Af1a COXpaHeHUA opraHa 3peHus. [TpyMmeHeHmne
H6paxutepanunu, yunTbiBas, UTo ONyxosb ABAAETCA BblcOKoanddepeHUnMpoBaHHOM 1 OKa-
3anacb yCToMunBON K MMenoabnAaTMBHOMY Npenapary, ncnonb3osaHHomy npu MAXT, Tak-
e ABNAETCA CMOPHbIM B OTHOLLEHUN MeToAa Bbibopa B AaHHOM ciydae. Takum o6pasom,
noteHumpoBaHue 3pdexTa MAXT nazepHbIM neyeHrem ABnaeTcA eCTBYOLWEN MOLESbIo
neyeHns KaBUTapHOWM peTMHO61acToOMbI.
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B 3AK/THOYEHUE

KaButapHasa peTuHobGnactoma sBnAetca BblcokoandpdepeHUnpoBaHHOM 3/10Kaue-
CTBEHHOW OMNyXOMblo, NMO3TOMY HeobxoAMMO co3fdaHve Ocoboro noaxoda K neyeHuto,
no3sBonsoLemMy oCTMYb 1-ro (NonHas Kanbuudukauma onyxonu) unm 4-ro (xopuopeTtu-
HanbHas aTpoduA) TMNa onNyxoseBoi perpeccun ¢ NPUMeHeHNeM MUHUMANbHOFO XUMMO-
TepaneBTMYECKOro BO3JENCTBUA, YUMTbIBAs HU3KMIA PUCK Pa3BUTUA peunamnsa 3abone-
BaHMA.
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