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YBeasnbHasa menaHoma (YM) — pacnpocTpaHéHHas 310KauyecTBeHHas OnyXo/b rasa, 6onee arpeccMsHasn, YemM MENaHOMa KOXKM, PE3UCTEHTHA K NPOTH-
BOOMYXO/IEBOMY JIEKAPCTBEHHOMY JIEYEHMIO, UMEET M/I0X0W MPOrHO3 U BbICOKMI NOTEHLMAN METACTa3nPOBaHMSA, YaCcTO OH OTPaHUYMBAETCA NEYEHBIO U
10 90% cnyyaes nopaxeHue HepesekTabenbHo. MeamnaHa 06LLei BbIXKMBAaEMOCTM B TAKUX CUTYyaLMAX — 7 mecALeB. BbixkmBaemocTb 6e3 nporpeccupo-
BaHWA 3HAYUTE/IbHO BblLLE B rPYMMe JI0Ka/IbHOM XMMUOTEPANWUM NPOTMB CUCTEMHOTO NledeHuA. K JIOKaNbHOM Tepanumn OTHOCATCA: TpaHcapTepuanbHas
XMMMO3IMB0AMU3ALMA, UMMYHOIMBONM3ALMA, PAAN0IMOO0N3ALLMA U U30ANPOBAHHAA xumuonepdysusa nedeHn. MocnesHAs ABNAETCA NEPCNEKTUBHBIM
METOZ0M 1 0becneymBaeT 30 IMPOBAHHO B NEYEHM KOHLEHTPALIMIO XMMUONPenapaTa, NPeBbILWatoLLyto A0MYCTUMYHO /1S CUCTEMHOM XMMUOTEPANuK,
npesoTBpaLLan CUCTEMHYIO TOKCUYHOCTb. BO3MOXKHOCTL 0becneyeHns perMoHapHoM rMnepTepMum U r1MnepoKCMmn NOTEHLMPYeT NevebHblit apdekT.
MprMeHeHWe faHHOTO MeToAa NpY MeTacTasax YM, orpaHUYeHHbIX NeYeHbto, MoKasano Haubosnee BbICOKMIA MOKasaTelb MeAvaHbl 06LLEN BbIXKMBa-
emoctvt — 17,1-24 mec. Mo npuunHE TEXHUYECKOW CNOMKHOCTU U PECYPCOEMKOCTU MUPOBOM KYMYNATMBHBIN ONbIT cocTaBaseT okono 300 npoueayp.
HeypoBnetsopuTebHble Pe3ybTaTbl CUCTEMHOTO NPOTUBOOMYXO/IEBOTO IeYeHUs NpU MeTacTasax YM B neyeHb nobyKAaroT UCKaTb HOBbIE NYTU J10-
KaNbHOrO BO34eicTBuA.

KnioueBble cnoBa: ygeasnbHas MeaaHOMa, Memacmasel neYeHu, U3oAUpPo8aHHAA XUMUONep@y3usa neyeHu, mpaHcapmepuanbHas XUumuoambonusa-
Yus neveHu, paduoambonusayus neveHu, UMmMyHoIMb0AU3aYUA NeveHu.
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Uveal melanoma (UM) is a common malignant tumor of the eye, more aggressive than skin melanoma, resistant to anticancer drug treatment, having
a poor prognosis and a high potential for metastasis, which is often limited to the liver and in up to 90% of cases unresectable. The median overall
survival in these patients is 7 months. Progression-free survival is significantly higher in the topical versus systemic chemotherapy group. Local therapy
includes transarterial chemoembolization, immunoembolization, radioembolization, and isolated liver chemoperfusion. The latter is a promising
method and provides a high concentration of a chemotherapy treatment confined to the liver exceeding the allowable for systemic chemotherapy,
thus preventing systemic toxicity. The provision of regional hyperthermia and hyperoxia potentiates the therapeutic effect. The use of this method for
UM metastases limited to the liver showed the highest median overall survival of 17.1-24 months. Due to technical complexity and resource intensity,
the global cumulative experience is about 300 procedures. Unsatisfactory results of systemic antitumor treatment for UM liver metastases prompt us
to look for new ways of local treatment.
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BBEAEHMUE

YBeanbHas menaHoma (YM) agnsetca Hanbonee Yacto BCTpe-
YatoLenca NepBUYHON BHYTPUINIA3HOM 3N10KA4YECTBEHHOMN OMYXO/bHO
y B3pocabix [1]. Y 80-85% 601bHbIX YM BO3HWKAET U3 MENaHOLMTOB
B COCyaucTol 06/1acTu r1asa, B TO BPEMA KaK OCTa/lbHble ONyXo/u
BO3HWKAIOT U3 pagyKHON 060104KM W LuaMapHoro Tena [1]. YM ot-
JINYAEeTCA OT MENAaHOMbl KOXM Bonee arpeccuBHbIM KIMHUYECKUM
TeyeHvem, 0b61afaeT Pe3UCTEHTHOCTBID K COBPEMEHHBIM CXEMaM
MPOTUBOOMNYXO/IEBOrO NIEKAPCTBEHHOTO feveHua [2]. YM wumeet
NJ0XOM MPOTHO3 W BbICOKMIA MOTEHLMAN MeTacTa3upoBaHUA: TaK Y
25-31% nauneHTOB pa3BMBalOTCA MeTacTasbl B TeueHue 5 ner, y 34-
45% v 49% naumeHToB — B TeyeHne 10-15 n 25 net cOOTBETCTBEHHO
[3]. MeueHb ABnAETCA Hanbonee PacnpPOCTPAHEHHBIM U YaCTO eAUH-
CTBEHHbBIM OpPraHOM MeTacTasupoBsaHua YM [4]. Xupyprudeckas pe-
3ekumna RO npu metactasax YM B neueHb NokasbiBaeT Hauayywue
pe3ynbTaTbl OTAANEHHOM BbIXKMBAEMOCTM U AocTuraeT 38 mecAues
[5]. OpgHako £o 90% meTactazos YM B neyeHb ABAAKOTCA HEpe3eK-
TabenbHbIMKM, BBUAY MX BUN0BapHOro pacnonoxexus [6]. MeanaHa
obuieit BbixknBaemocTn (OB) y nauMeHTOB ¢ meTacTaTuyeckon YM
cocTaBnfeT 19 mecAuLeB, HO CHUXKAETCA A0 7 MecALeB Npu nopaxe-
HUK nevenn [7].

lenatoTponu3m metactaszoB YM cnocobcTByeT pa3suTuio /10-
KaNbHbIX MeTOL0B BO3AEMCTBMA HA onyxonb. HepaBHWi meTa-a-
Hann3 912 nauueHToB ¢ MeTacTazamu YM B neyeHb nokasan, uTo
BbIXKMBaeMoCTb 6e3 nporpeccupoBaHus (BBM) 6bina 3HauMTENbHO
BbILLE B rPynne 0KaAbHOW XMMMOTEPaNUX B CPaBHEHUU C XMMMUOTe-
panuen, UMMyHOTepanuei n TapreTHol Tepanueit [8]. K 0CHOBHbIM
MeTOAaM /I0KaNIbHOW Tepanuu meTacta3os YM B neyeHU OTHOCATCA:
TpaHcapTepuanbHas xumuosmbonusauma (TAX3), vMmMyHO3IMBO-
Nu3auma, pagmoambonnsauma U U30aMpPoBaHHAA Xumuonepodysma
nevenun (UXM) [9]. Cpean npeAacTaBNeHHbIX METOAUK Hanbonbliee
pacnpocTpaHeHWe B 1Ie4eHUM NaLMEHTOB € MeTacTazamun YM B neve-
Hu nonyumnna TAXI. TAX3 — 3T0 MeToZ, PerMoHasIbHOro BO3AENCTBUA
Ha OMyXo/sb MYTEM CENEeKTUBHOMO 3HAOBACKYNAPHOrO NoABeseHUs
XMMMOTEPANEeBTUYECKOTO areHTa BbICOKOM KOHLEHTpauuu Heno-
CpPeaCTBEHHO K NOPaXXEHHOMY ovary ¢ nocnefytoLein NPoNoHIMpo-
BaHHOM MWeMMeil. B KauecTBe XMMUOTepaneBTUYECKOrO areHTa npu
YM ucnonb3yoT uucnaatuH, KapbonnatuH, mutomuumH C, fOKCK-
PYOULMH U UX KomBuHaumu. MegmnarHa OB npu npumeHeHun TAXI
cocrasnseT 14-18 mecaues [10].

[Opyrum nepcneKkTUBHbIM MEeTOAO0M I0KabHOrO BO3A4EeMCTBMUA
Ha meTacTtasbl YM B nevenn asnaetca UXM. UXI — ato meTog no-
KanbHOTo BO3AEWCTBMA, CYyTb KOTOPOTO 3aK/tuaeTca B popmupo-
BaHWM Ha NepBOoM 3Tane 06XOAHOrO BEHO-BEHO3HOrO LIYHTA OT
6enpeHHON BEHbI K HAapyXHOI ApemHol BeHe. 3aTem yepes fana-
POTOMHBIN AOCTYN OCYLLECTBAAETCA COCYAMCTas U30AALMA neve-
HM C MO3ULMOHUPOBAHWEM «MOAAMOLLEN» KaHIONM B COBCTBEHHOW
NneyéHOUYHOW apTepun U «3abupatolwmii» KaHAU B peTponeyé-
HOYHOM OTAeNe HUXKHel nonoi BeHbl. Mocne cocyanuctoin nsons-
LMW NeYEeHM 3TU KaHIOM NOAKAKYAIOT K annapaTy UCKYCCTBEHHOTO
KpoBoobpalleHus ¢ gobaBneHnem BbICOKOW A03bl XMMUOTEPANEB-
TUYECKOro areHTa B ycaoBuaAx runeptepmun [11]. B KauecTse uu-
TOCTaTM4eckoro cpenctsa npu UXM Hambonee 4acTo MCNONb3YIOT
mendanaH U30AMPOBAHHO UM B coMeTaHMU ¢ GaKTOPOM HEKpo3a
onyxonu (TNFa). MpumeHeHune UXIM npu meTactatuueckoi YM gaét
OMH M3 CambiX BbICOKMX NOKasaTene megmaHbl OB — 17,1-24 me-
caues [12]. Ha cerogHAWHMI AeHb, BBUAY TEXHUYECKOW CIOKHOCTH
N BblCOKOW pecypcoémroctun, UXM npu metactasax YM B neyeHb
BbINONHAETCA B €AMHUYHBIX KIMHUKAX C MUPOBBIM KYMYAATUBHbBIM
onbiTom okoso 300 npoueayp [13, 14].
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INTRODUCTION

Uveal melanoma (UM) is the most common primary intra-
ocular malignancy in adults [1]. In 80-85% of patients, UM arises
from melanocytes in the vascular region of the eye, while the re-
maining tumors arise from the iris and ciliary body [1]. UM dif-
fers from skin melanoma in a more aggressive clinical course and
is resistant to modern antitumor drug treatment [2]. UM has a
poor prognosis and a high potential for metastasis: thus, 25-31%
of patients develop metastases within 5 years, 34-45%, and 49%
of patients within 10-15 and 25 years, respectively [3]. The liver is
the most common and often the only organ of UM metastasis [4].
RO surgical resection of liver metastases in UM shows the best
results of long-term survival and reaches 38 months [5]. However,
up to 90% of UM liver metastases are unresectable due to their
bilobar distribution [6]. Median overall survival (OS) in patients
with metastatic UM is 19 months but decreases to 7 months in
patients with liver disease [7].

Hepatotropism of UM metastases promotes the develop-
ment of local methods of treatment. A recent meta-analysis of
912 patients with UM liver metastases showed that progres-
sion-free survival (PFS) was significantly higher in the topical che-
motherapy group compared to chemotherapy, immunotherapy,
and targeted therapy [8]. The main methods of local therapy for
UM liver metastases include transarterial chemoembolization
(TACE), immunoembolization, radioembolization, and isolated
liver chemoperfusion (ICP) [9]. Among the presented methods,
TACE has received the most widespread use in the treatment of
patients with UM liver metastases. TACE is a method to produce a
regional effect on a tumor by the selective endovascular supply of
a high concentration of a chemotherapeutic agent directly to the
affected area, followed by prolonged ischemia. As a chemother-
apeutic agent in UM, cisplatin, carboplatin, mitomycin C, doxo-
rubicin, and combinations thereof are used. The median OS with
TACE is 14-18 months [10].

Another promising method of local impact on UM metasta-
ses in the liver is ICP. ICP is a method of local exposure, the idea
of which lies in the formation of a veno-venous bypass from the
femoral vein to the external jugular vein at the first stage. Then,
through laparotomic access, vascular isolation of the liver is
achieved by inserting the “inflow” catheter in the proper hepatic
artery and the “outflow” catheter in the retrohepatic part of the
inferior vena cava. After vascular isolation of the liver, these cath-
eters are connected to a heart-lung machine with the addition of
a high dose of a chemotherapeutic agent in hyperthermia [11].
Melphalan alone or in combination with tumor necrosis factor
(TNFa) is most commonly used as a cytostatic agent in ICP. The
use of ICP in metastatic UM gives one of the highest median OS
rates, which is 17.1-24 months [12]. To date, due to the technical
complexity and high resource intensity, ICP for UM liver metasta-
ses is performed in rare clinics with a global cumulative experi-
ence of about 300 procedures [13, 14].

Thus, the unsatisfactory results of systemic antitumor treat-
ment of patients with UM liver metastases, together with a small
group of patients who require surgical resection, force us to look
for new methods of regional treatment. The advantage of region-
al chemotherapy is the targeted high-dose drug effect on the tu-
mor, and in the case of the ICP, the drug effect is potentiated by
hyperthermia, while systemic toxicity is excluded [12].
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Taknum 06pa3om, Hey0BNETBOPUTE/NbHbIE PE3YAbTaTbl CUCTEM-
HOro NMPOTUBOOMNYXO/IEBOTO IEYEHUS NALMEHTOB C MeTacTazamun YM
B MEYEHW B COYETaHWM C Masoi rpynnoit 6osIbHbIX, KOTOPbIM MO-
Ka3aHa XuMpypruyeckas peseKuus, 3acTaBAAT UCKaTb HOBbIE MyTH
peroHapHoro Bo3aencTaus. MpevmyLLecTBOM pPerMoHanbHON Xu-
MUOTEPaNUU ABNSETCA TOYEYHOE BbICOKOLO3HOE BO3AENCTBUE fie-
KapCTBEHHOrO areHTa Ha OnyXo/b, a B C/ly4yae NPUMEHEHUA MEeTosa
MUXMN, nekapcTBeHHOE BO3AENCTBME MOTEHLMPYETCA runeptepmuent
MpY 3TOM UCK/TKOYAETCA CUCTEMHAs TOKCUYHOCTb [12].

Xupypruyeckoe seyeHue nNopa*KeHUA nNevyeHm

meTtacrazamu YM

Xupypruyeckaa pesekuma RO metacta3oB YM, orpaHUYEHHbIX
NeyeHblo, MOKa3bIBAET HaUAy4LIMe Pe3ynbTaTbl OTAANEHHON BbIKK-
BaeMoCTu 1 gocTuraet 38 mecaues [5]. Tak, B uccnegosaHum Rivoire
M et al (2005), UMEHHO Ka4yecTBO PEe3eKLMM NeYeHU UMENO Kkoue-
BOE 3HaYeHue B UCXoAe NaumeHTos — MeanaHa OB cocTaBuna 28 me-
cAues npu RO npotne 9 mecaues npu R1,2 [14].

Mpu atom o 90% metactasoB YM B neyeHb ABAAIOTCA Hepe-
3eKTabenbHbIMK, BBUAY UX 61UN06apHOro pacnonoxeHus. Xapakrep-
HOM 0COBEHHOCTBIO METacTaTUYECKOro NOpPaXKeHna nevyeHn npn YM
ABNAETCA «MUIMAPHDBINAY BUA, PACNPOCTPAHEHUA ONYXONN, YTO ABAA-
€TCA NJI0XMM NMPOTrHOCTUYECKMM dakTopom [15].

B KpynHOM uccnefioBaHuM, BKAtouaBlem 602 nauueHTa c
nepsuyHoin YM, aBTOopbl COOBLMAM, YTO MONHOE XMpypruyeckoe
yAaneHne MeTacTa3oB C NOCNEONnepaLyoHHON BHyTpUapTepuasb-
HOM XxMmuoTepanuei o110 6onee 3GpdEKTUBHBIM ANA YBENNYEHUA
BbI)KMBAEMOCTU, YEM YaCTUYHOE yAaNeHWe MeTacTa3oB BMecTe C
nocneonepauyoHHOW BHYTpUapTepuaabHoi xumuotepanueit [16].
MopaskeHWs UMAMapHOro Tena M Hanuume Bonee 10 meTactasos
NneyeHn ABAANOCL HebnaronpuATHbIM GaKTOPOM MNpU NAaHMPOBA-
HUM XMPYPTUYECKOro fedeHua. [pyrve uccnefoBaHUA MOKasanu,
4TO pajMKanbHaa pe3ekuma A0 YeTbIPEX-NATU MeTacTa3oB B NeYeH!
6e3 NpM3HAKOB MMKPOMETACTA30B MOMET Y/Iy4YLWUTb NPOrHO3 MeTa-
cTaTuyeckoro 3abonesaHus. Tak, uccnenoBaHve 3873 naumMeHToB C
YM, B TOM uncne 798, y KOTOpbIX Pa3BUANCL METacTasbl B NeYEHb,
MOKa3aso, YTo BPEMA A0 AMArHOCTMKM METAacTa3oB B neveHb (<24
MecALEB Noc/e NepBMYHOrO AMarHo3a), HepafMKaabHan peseKumn
meTacTa3oB B neyeHn (R1,2), 6onee YeTbipéx MeTacTa3oB B NeyeHb
1 NOATBEPKAEHHBIE MUINAPHbIE MeTacTasbl OTPULIATEIbHO accoLy-
nposanucb ¢ OB [15]. B uccnemoBaHnm 35 NauUMeEHTOB C U30/IMPO-
BaHHbIM MEeTacTaTUYeCKUM nopaxeHnem nevyeHn YM Frenkel S et al
(2009) nokasanu 6onee yem TpéxkpaTHoe yBennueHue OB B rpynne,
rae UMeno mMecto meHee 5 metacrasos [17].

Takvum 06pa3om, pekoMeHAayeTCA TaTeibHoe HaboaeH e 3a
BCeMM naumeHtamu ¢ YM ana BbiABAEHNA BO3MOXKHbIX METacTa3oB
B CaMble paHHWe cpokun. CBoeBpemeHHoe 0bHapyKeHne MeTacTa3os
Yy TIWaTeNbHO OTObPaHHbIX MALMEHTOB NO3BO/IAET NPOBECTU XMPYP-
TMYECKYIO PE3EKLMIO M CUCTEMHOE IeYeHNe, HanpaBAeHHOE Ha Mon-
HYI0 perpeccuio. BaxHbIMK MoKasaTensMu AnA onpefeneHvs Bos-
MOHOCTU BbINOAHUTD XMPYPrUYECKYIO PE3EKLIMIO ABAAIOTCA: BPEMA
OT AMarHOCTUKK 3ab0NeBaHWA 40 NOABAEHUA NEYEHOYHBIX MeTacTa-
30B, KO/IMYECTBO M MONHOTA pPe3eLMpoBaHHbIX METACTa30B, a TaKKe
Ha/nume UNK OTCYTCTBME MUIMAPHOTO NOPaXKEHUA NEYEHM.

TpaHcapTepuanbHaa xummoambonusauma

TAX3 0b6beauHAeT MeXaHM3M LEeWCTBUA XMMUonpenapaTa v
pesynbTaT 3Mb0/M3auMKM BeTBel NeYéHoYHOU apTepuu. Mpu sTom
nepeKpbITMe KPOBOTOKA MO apTePUM, BbINONHAEMOE OAHOBPEMEHHO
WK Moc/ie BBEAEHWUSA XMMUONpPenapaTa, cnocobcTByeT NpoaieHuio
/I0KaNbHOTO AEUCTBMA XMMMONpPenapaTta Ha OnNyxo/iesyto TKaHb. Ce-

Surgical treatment of liver lesion with UM metastases

RO surgical resection of UM metastases limited to the liv-
er shows the best results of long-term survival which reaches
38 months [5]. Thus, in the study by Rivoire M et al (2005), the
quality of liver resection was shown to be of key importance for
the outcome of patients: the MOS was 28 months at RO versus 9
months at R1.2 [14].

At the same time, up to 90% of UM liver metastases are
unresectable due to their bilobar distribution. A characteristic
feature of liver metastasis in UM is the “miliary” type of tumor
spread, which is a poor prognostic factor [15].

In a large study including 602 patients with primary UM, the
authors reported that complete surgical removal of metastases
with postoperative intra-arterial chemotherapy showed better
survival benefits than partial removal of metastases together
with postoperative intra-arterial chemotherapy [16]. Ciliary body
lesions and the presence of more than 10 liver metastases were
unfavorable factors in planning surgical treatment. Other studies
have shown that radical resection of up to four to five liver me-
tastases without evidence of micrometastases can improve the
prognosis of metastatic disease. A study of 3,873 patients with
UM, including 798 ones with liver metastases, showed that the
time to diagnosis of liver metastases (<24 months after initial
diagnosis), non-radical resection of liver metastases (R1.2), pres-
ence of more than four liver metastases, and confirmed miliary
metastases were negatively associated with OS [15]. In a study of
35 patients with isolated liver metastases, Frenkel S et al (2009)
showed a more than threefold increase in OS in the group with
less than 5 metastases [17].

Therefore, careful monitoring of all patients with UM is rec-
ommended to detect possible metastases as early as possible.
Timely detection of metastases in thoroughly selected patients
allows surgical resection and systemic treatment aimed at com-
plete regression. Important indicators for determining the possi-
bility of surgical resection are the time from the diagnosis of the
disease to the appearance of liver metastases, the number of
metastases, as well as the presence or absence of military liver
disease.

Transarterial chemoembolization

TACE combines the action of chemotherapy and the effect
of embolization of hepatic artery branches. At the same time,
blocking the blood flow through the artery, performed simulta-
neously or after the administration of the chemotherapy treat-
ment, contributes to the prolongation of the local action of the
chemotherapy on the tumor tissue. Selective administration of a
chemotherapy treatment significantly reduces its systemic effect,
and long-term maintenance of a high concentration significantly
increases the impact on the tumor, leading to its damage and the
development of ischemic necrosis [18].

Yamada R et al (1979), injected ground gelatin sponge satu-
rated with 10 mg of mytomycin C or 20 mg of adriamycin into the
hepatic artery branch supplying to the tumor [19].

With oil chemoembolization of the hepatic artery, the drug
penetrates, in addition to the tumor tissue, into the healthy liv-
er parenchyma. Rapid removal of chemoembolizate is ensured
by the muscular layer in the arteries of the background hepatic
parenchyma. To make sure blood circulation is discontinued, oil
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NEKTUBHOE BBEAEHME XMMMUONpPEenapaTa 3HaYUTEIbHO CHUNKAET ero
CUCTEMHOE BAUAHME, @ A/IMTENIbHOE COXPAaHEHME BbICOKOM KOHLEH-
TPaLMK 3HAYNTENbHO NOBbLILAET BO3AENCTBUE HA ONYXO0/b, NPUBOAA
K €€ NoBPEXAEHMIO U PA3BUTUIO ULLIEMMUYECKOTO HEKPO3a [18].

Yamada R et al (1979) BBoANAM M3MENbYEHHYIO KENATUHOBYIO
ry6Ky, HacbiweHHY 10 Mr mutommumHa C mam 20 Mr agpuamunLmHa,
B BETBb NEYEHOYHOM apTePUM, OTHOCALLYIOCA K onyxonu [19].

Mpy MacnsaHOM XMMMO3IMBONM3aLMU MEYEHOUHON apTepun
npenapaT nNonasaeT, NOMMMO OMyX0/NE€BOIN TKaHW, B 340POBYIO Na-
PeHXUMY neyeHu. M3-3a MMEIOLLErocs MbILWEYHOrO CA0SA CTEHOK
apTepPUanbHOTO Pyc/ia HEMOPAKEHHOW NapPEHXMMbI NevyeHn obecne-
YMBaeTca NPoABUNKEHNE U BbiCTpOE BbiBEAEHME XMMUO3IMbBoan3aTa.
[ns 6onblueit rapaHTUM NPeKpaLLeHns KPOBOCHAOKeHMA MACAAHYIO
XMMMOIMBONN3ALMIO LONONHAIOT MEXaHUYECKOW, UCMONb3YA TeMO-
cTaTuyeckyto rybky [20].

B 2007 r. Vogl T et al, npumenssn TAX3 ¢ umcnnatmHom (10 mr/
M?) npu meTactasax YM B neyeHb, OTMETMAM TaKyl 3aKOHOMEP-
HOCTb, 4To OB y MaUMeHTOB, NPOAEMOHCTPMPOBABLUMX YaCTUYHDbIV
oTBeT Ha TAX3 umMcnNaTUHOM, Bbla 3HAUUTE/ILHO BbILLE, YEM Y TEX,
KTO He NoKa3an oTBeTa Ha Xumuoambonusaumo — 21 n 16,5 mecaua,
cooTBeTcTBEeHHO (p<0,01) [10].

B cepuu, npepacTasneHHol Sharma KV et al (2008), 20 nauueH-
Tam 6b110 NpoBeaeHo 46 ceaHcoB TAXI (B cpegHem 2,4 ceaHca Ha
nauueHTa, Nnpu ananasoHe ot 1 o 5). MeauaHa OB coctasuna 271
AeHb. 30-cyTouHanA netanbHOCTb OTCyTCcTBOBANA. Y 13 13 20 nauueH-
TOB Hab/1104a10Cb MPOTPECCHPOBAHME, MPY STOM MeAMaHa BbIKUBA-
emocTu 6e3 nporpeccupoBaHma y HUX coctasuna 185 aHeit. Mauu-
€HTbl C ONYXONAMM, UMEIOLLLMMM aHTUOrpadUnYeckn y3nosyro dopmy
pocTa, umenu 6onee XopoLLYH BbIXKMBAEMOCTb He3 nporpeccMpoBa-
HUA, HEXENW YeM NaLuMeHTbl, UMeBLWME UHPUABTPATUBHYIO Gopmy
pOCTa, NPY 3TOM MeAMaHa BbIXKMBAEMOCTU 6e3 NporpeccupoBaHns
coctasuna 249 n 63 fHelt COOTBETCTBEHHO. MMaLMEHTbI C Y310BOM
dopmoii pocta umenu 6onblyto OB — 621 gHeit npotvs 114 aHel
Y MeBWMX MHOUNLTPATMBHYIO dpopmy pocTa (p=0,0002). Ha ocHo-
BaHWUM 3TUX AAHHbIX aBTOPbI NPEANON0XKMUAN, YTO OTBET Ha TAXI U
NPOrHO3 3aBUCAT OT XapaKTepa pocTa MeTacTasa [21].

[na neyeHnsa nauMeHToB ¢ meTactazamn YM B neyeHu B no-
cNnefiHve rofbl TakkKe NPUMEHAIOTCA MUKpochepbl C NeKapcTBEH-
HbIM MOKPbITUEM, COAEPKALLMM MPUHOTEKAH MU LOKCOPYOULIMH.
lpaHynbl AN MUKPOCHEPbI C NEKAPCTBEHHBIM MOKPbITUEM GOPMU-
PYIOT M3 rMaporensa NosAMBMHUIOBOMO CNMPTA, KOTOPbIN MognduLm-
pyetcs cynbGpOHATHBIMM TPYNNaMu A8 KOHTPOAMPYEMOM 3arpy3Ku
W OOCTaBKM XMMMONpenapaTtoB. biarogapsa 3Toi TEXHONOMMK, IM-
60/1M3aLUmMA COCYA0B ONYXOM chepamm C NeKapCTBEHHbIM MOKPbI-
TUEM, OKasblBad ULWEMUYECKOE MOBPEXKAEHUE, TaK e NPUBOAUT K
ANUTENbHOMY BbICBODOMKAEHUIO LUTOTOKCUYECKUX NIEKAPCTBEHHbIX
CPeAcTB HenocpeaCcTBEHHO B OMyXO0/b.

Fiorentini G et al (2009) npeacTaBuau pesynbraTtbl UCCIEA0Ba-
Husa TAXD |l $asbl, B KOTOPOM MCNO/b30BANNCL FPAHY/bI C MPUHO-
TekaHom (100 mr) ¢ muKkpocdepamu ans nevyerna 10 naumeHTos.
B cooTBeTcTBMM € KpuTepuammu RECIST y 3 nauneHToB Habatogancs
3HAUMTE/IbHBIN YaCTUYHbIN OTBET B BUAE CHUMKEHUA 06bEMa meTac-
Ta308 Ha 90%, y 3 nauneHToB — Ha 80% 1 y 4 — ot 70% o 60%. MNpo-
LLeHT NoparKeHUs NeyveHn KoppennpoBan Cc Nosy4yeHHbIM OTBETOM:
3 naumeHTa ¢ MeTacTasamu A0 25% 3aMeLLeHUa NeYeHn Noayunnu
Hanbonee 3HaUMTEIbHOE YMEHbLUEHWE METacTa3oB, 6113Koe K Nos-
HOMy. Y TPEéX 60bHbIX C MHOXECTBEHHbIM 3amelleHnem (go 75%)
YacToTa OTBeTa Oblna 3HAUYMUTENBbHO HUKe. CpegHee Bpems Habato-
[eHVs OT Hayana Tepanuu coctasuao 6,5 (amanasoH 4-9) mecaues.
[Ba naunenTa ¢ 75% n 60% 3ameLyeHrem neyeHn ymepam yepes 4
M 6 MecaLeB COOTBETCTBEHHO M3-3a ObICTPOro NPOrpeccMpoBaHms
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chemoembolization is supplemented with mechanical emboliza-
tion using a hemostatic sponge [20].

Vogl T et al (2007) reported the patients with UM liver me-
tastasis who demonstrated a partial response to TACE with cis-
platin (10 mg/m?) had a significantly higher OS compared to the
patients who showed no response (21 months vs. 16.5 months,
p<0.01) [10].

Sharma KV et al (2008) reported on the 20 patients who re-
ceived 1-5 TACE sessions (total 46 sessions with an average of 2.4
sessions per patient). The median OS was 271 days. There was no
30-day mortality. Thirteen of the 20 patients progressed, with a
median PFS of 185 days. Patients with nodular tumors confirmed
angiographically had longer PFS than those with infiltrative
growth, median PFS being 249 days vs. 63 days respectively. Pa-
tients with a nodular form of growth had a longer OS compared
to the patients with an infiltrative growth (621 days vs. 114 days,
p=0.0002). Based on these data, the authors suggested that the
response to TACE and prognosis depend on the pattern of metas-
tasis growth [21].

In recent years, drug-coated microspheres containing irino-
tecan or doxorubicin have also been used to treat patients with
UM liver metastases. Drug-coated beads or microspheres are
formed from a polyvinyl alcohol hydrogel that is modified with
sulfonate groups for controlled loading and delivery of chemo-
therapy drugs. Due to this technology, embolization of tumor ves-
sels with drug-coated spheres, giving rise to ischemic lesions, also
causes the prolonged release of cytotoxic drugs directly into the
tumor.

Fiorentini G et al (2009) presented the results of a phase
TACE study using 100 mg irinotecan microsphere to treat 10 pa-
tients. According to the RECIST criteria, 3 patients had a signifi-
cant partial response in the form of a reduction in the volume of
metastases by 90%, 3 patients — by 80%, and 4 patients by 70%
to 60%. The percentage of liver damage correlated with the re-
sponse obtained: 3 patients with up to 25% hepatic replacement
obtained the most significant reduction of metastases, which was
close to complete. In three patients with significant replacement
(up to 75%), the response rate was significantly lower. The medi-
an follow-up time from the start of therapy was 6.5 (range 4-9)
months. Two patients with 75% and 60% hepatic replacement
died after 4 and 6 months, respectively, due to the rapid progres-
sion of hepatic lesions, the remaining eight patients were alive at
the time of follow-up [22].

Venturini M et al (2012) published data from their TACE
study with irinotecan. Five patients underwent 15 procedures (an
average of three per patient). Response to treatment was demon-
strated in 4 of them (80%), namely, 1 patient showed a complete
response, 2 had a partial response, and in 1 patient stabilization
of the disease was achieved. The duration of follow-up was 10.6
months on average, and all patients were alive at the time of the
last follow-up [23].

Obviously, the problem of treating inoperable patients
with liver metastases of UM does not lose its relevance. Many
of the above authors in their papers report on the clinical suc-
cess of TACE in UM liver metastases, but their approaches are
based on empirical data, preferences in technique and combi-
nation of drugs, based on the opinion of a particular specialist,
and not on the results of comparative studies. Despite many
years of international clinical experience, to date, there are no
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NOpPaXKEHUS NMEeYEHW, OCTasIbHblE BOCEMb HO/IbHLIX BblaM KMBbLI Ha
MOMEHT HanucaHus cTatbu [22].

Venturini M et al (2012) ony6a1KoBanu AaHHble CBOETO MUccae-
[oBaHusA TAX3 ¢ MpMHOTEKaHOM. MATU NauMeHTam bbl10 NpoBesLeHO
15 npoueayp (B cpeaHem Tpu Ha nauueHTa). 80% (4 13 5) naumeHToB
OTBETM/I0 Ha NeyeHune. MNpu 3Tom y 1 601bHOrO 6biN NOJHbLIN OTBET,
Y 2 —4acTUYHbIW, ¥ 1 gOCTUrHYTa cTabuamsauus 3abonesanus. Aau-
TeNbHOCTb HabnaeHNA cocTaBuna B cpegHem 10,6 mecaues, 1 Bce
naumeHTbl BbINN KMUBbl HA MOMEHT nocneaHero Habaoaexus [23].

OueBnAaHoO, 4To Npobnema feyeHns HeonepabenbHbix 60/b-
HbIX C MeTacTaTnyeckon YM neyeHun He TepAeT CBOEM aKTyasbHO-
cTu. MHoOrMe BblleyKa3aHHble aBTOPbl B CBOMX paboTax coobuiatot
0 KAMHUYecKux ycnexax TAXD npu metactazax YM B neyeHu, HO mx
NoAX0Lbl OCHOBAHbI Ha SMMUPUYECKM MONYYEHHBIX AAHHbIX, Npes-
MOYTEHUAX B TEXHUKE M KOMOMHALMM NpenapatoB, OCHOBAHHbIX
Ha MHEHWMM KOHKPETHOTO CMeumanncTa, a He Ha pesy/bTaTax cpas-
HWUTENbHbIX UCCAeA0BaHNUM. HECMOTPA Ha MHOFONETHUI MeEXAYHa-
POAHBINA KAMHWUYECKMIA ONbIT, A0 HACTOALLETO BPEMEHU OTCYTCTBYHOT
CTaHAAPTHbIE MPOTOKO/bl U CPABHUTE/bHbIE KIMHUYECKUE UCMbITa-
HWA, KOTOPble AEMOHCTPUPOBaAM Obl NPEBOCXOACTBO PE3Yy/bTaToB
OZIHOTO KOHKPETHOrO XMMMOTEPaNEBTUYECKOTO Npenapata 4 TAXD
Hag Apyrym.

Ha ocHoBaHMM U3N10XKEeHHOTO OYeBMAHA HEOBXOAMMOCTb Npo-
BEAEHUA PaHAOMM3MPOBAHHbBIX MHOFOLLEHTPOBbIX MCCAEA0BaHMA
ANA CTAaHAAPTM3ALMMN NOAXOLOB K JIeYEHUIO AaHHOM C/I0MKHOM KaTe-
ropym1 NaLMEeHTOB.

Paanoambonnsauma neyeHu

Pagnosmbonusauma neyeHn — 3TO CeNeKTUBHOE BHyTpWap-
TepuanbHOe BBefeHWe MUKpocdep, copepalimx pPaguoHyKauA,
B pesynbTaTe Yero NPoMCXoAMT MeCTHOe Jly4yeBoe BO3AEMCTBME Ha
ONyxoneByl0 TKaHb. JIOKanbHOe BO3AENCTBME PaAMOHYKAMAA Ha
onyxonb gocturaet 120 lp, npu 3Tom obecneymBaeTca MUHUMaNb-
HOe BAWAHWE Ha HOPMas/IbHYIO TKaHb NevyeHw. B KauyecTBe pagnoHy-
Knupa npy meTactasax YM Hanbosee 4acTto Mcnosb3yoT UTTpuin-90
(Y-90). laHHbIV MeToA, NPUMEHAETCA ANA BO3LENCTBUSA HA KPYMHble
CONMUAHDBIE 0YATK B MEYEHU U HE MOXKET BblTb PEKOMEHA0BaH Nauu-
€HTaM C MU/IMAPHbIM PACMONOKEHMEM METacTa3oB, YTO OrpaHUun-
BaeT ero npumeHeHue npu YM [24, 25].

B poctynHoW nuTepaType npeacTtaBneHo He3HauMTeNbHOe Ko-
NM4YecTBo paboT, NOCBALLEHHBIX MPUMEHEHUIO MeTOAa PasMoambo-
nmsaumm meTactasoB YM B neyeHu. B uccnegosanum Klingenstein
A et al (2013) aBTopbl Ha rpynne u3 13 NauneHTOB AOCTUIMN eLé
60/1blLel YacToTbl 06beKTUBHbIX 0TBeTOB (SD — 15%; PD — 62%) ¢ me-
anaroi OB — 19 mecsues [26]. B 6onee kpynHom (24 HabntogeHus)
nccneposaHum Levey AO et al (2020) npumeHann pagnoambonunsa-
umo B KombuHaumm ¢ anti-CTLA-4 u anti-PD-1 npenapatamu, Tem
cambIM bblna fOCTUTHYTa MeanaHa OB — 26 mecaues [27]. OgHako B
ZPYrom UccneaoBaHUM C MOXOXKUM AW3aiHOM aBTOPbI He J0bumch
cTonb 6onblioit meamaHsl OB (15,1 mecsaues) [25].

Takum 0bpa3om, B HacToALLee BPEMA MeToZ paanoambonmnsa-
LM neveHn npu metactazax YM He HaLWEN WMPOKOro NpUMeHeHMA.
OpHaKo pe3ynbTaThl OTAENbHBIX UCCNef0BaHNI CBUAETENLCTBYIOT O
BbICOKOM YacToTe 06bEeKTUBHbIX OTBETOB Y HEDO/bLLOM rpynmbl OTO-
6paHHbIX NaLMEHTOB.

MMmyHOo3am6bonn3auma neyeHu

MMMyHO3Mb0M3aLMA — 3TO METOZ CeNeKTUBHOMO BHYTpUap-
TepuanbHOro BBEAEHMA MMMYHOCTUCTUMYIATOPOB HEMOCPEACTBEH-
HO B OMYyXO/EBbI OYar C AanbHeulwen ambonusaumii NuTatoLen
onyxonb apTepun. NposegeHne nogobHoM Tepanum, MOMUMO ULLe-

standard protocols and comparative clinical trials that would
demonstrate the benefits of one specific chemotherapeutic
drug for TACE over another.

Based on the foregoing, the need for randomized multi-
center trials to standardize approaches to the treatment of this
complex category of patients is obvious.

Liver radioembolization

Radioembolization of the liver is a selective intra-arterial ad-
ministration of microspheres containing a radionuclide, resulting
in a local radiation effect on the tumor tissue. The local effect of
the radionuclide on the tumor reaches 120 Gy, while providing a
minimal effect on normal liver tissue. Yttrium-90 (Y-90) is most
often used as a radionuclide in UM metastases. This method is
used to treat large solid lesions in the liver and cannot be recom-
mended for patients with miliary metastases, which limits its use
in UM [24, 25].

Few papers are available on radioembolization of UM me-
tastases in the liver. In a study by Klingenstein A et al (2013), an
even higher objective response rate (SD — 15%; PD — 62%) with a
median OS of 19 months was achieved in a group of 13 patients
[26]. In a larger (24 observations) study by Levey AO et al (2020),
radioembolization was used in combination with anti-CTLA-4 and
anti-PD-1 drugs, thus achieving a median OS of 26 months [27].
However, in another study with a similar design, the authors did
not achieve this large median OS (15.1 months) [25].

Thus, at present, the method of radioembolization of the
liver in UM metastases is not widely used. However, the results of
individual studies indicate a high frequency of objective respons-
es in a small group of selected patients.

Immunoembolization of the liver

Immunoembolization is a method of selective intra-arterial
injection of immunostimulators directly into the tumor focus with
further embolization of the artery supplying the tumor. Such ther-
apy, in addition to the ischemic effect of embolization, is aimed at
potentiating the systemic immune response to tumor cells [28].
The most commonly used immunostimulants are preparations
containing granulocyte-macrophage colony stimulating factor
(GM-CSF) together with interleukin-3 and interleukin-4. GM-
CSF is a glycoprotein that is secreted mainly by activated T cells
and stimulates immune cells such as macrophages and dendritic
cells [29]. Tumor cells genetically modified to produce GM-CSF
are believed to induce specific, long-lasting antitumor immunity
in animal models and provide efficacy as immunoadjuvants for
cancer vaccines [30]. Clinical studies have shown significant in-
flammatory reactions in distant metastases and the development
of tumor-specific T- and B-cell responses after patients received
GM-CSF-transduced melanoma cell vaccines [31].

There are several papers on the use of the method of liv-
er immunoembolization in UM metastases. Sato T et al (2008)
showed a median recurrence-free survival of 4.8 months, a medi-
an OS of 14.4 months in 34 patients, with a complete and partial
response of 9.6% and 25.8%, respectively [32]. In another phase
Il study comparing the use of embolization and embolization
with the addition of GM-CSF in the groups of 25 and 27 patients,
respectively, the higher frequency (PR — 21.2%) of objective re-
sponses in the CSF group versus the embolization group (16.7%)
was shown [33]. A recent retrospective analysis comparing im-
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Muyeckoro adpdekTa ot ambonnsaumm, HanpasaEHO Ha NOTEHLMPO-
BaHMWE CMCTEMHOIO MMMYHHOFO OTBETA Ha OMyXo/ieBble KNeTKM [28].
B KayecTBe MMMYHOCTUMYIATOPA Yalle BCEr0 MCMOAb3YHOT Npena-
paTbl, cofepKalime rpaHyNoUMTapHbIM-MaKpodaranbHbii KONOHU-
ecTumynupyrowmin dpaktop (GM-CSF) BmecTe ¢ MHTepienKMHOM 3
W nHTepneikuHom 4. GM-CSF npegnctasnseT cobov IMMKONPOTEUH,
KOTOpPbI CEKPEeTUPYeTca, MaBHbIM 00pa3om, aKTUBMPOBAHHLIMU
T-KNeTKaMu ¥ CTUMYAUPYET UMMYHHbIE KNETKU, Tak1e Kak Makpoda-
TM 1 AeHAPUTHbIE KNeTKu [29]. CuMTaeTca, YTO ONyX0NEBbIe KNETKM,
reHeTUYeCKN MognduLMpoBaHHble ansa npounssoactea GM-CSF, uH-
AyuMpyoT cneunduyeckuin, ganTeNbHbli1 NPOTUBOOMYX0NEBLIN M-
MYHUTET Ha XXMBOTHbIX MoZensax U obecrneunsatoT 3GpHeKTUBHOCTb B
KayecTBe MMMYHOAZLbIOBAHTOB NS NPOTMBOPAKOBbIX BakuMH [30].
KnuHuuyeckne wccnefoBaHWA MOKas3anu 3HAYMTENbHblE BOCMaAM-
TeNbHble Peakuun B OTAANEHHbLIX METAcTa3ax U pasBUTUE Omyxose-
cneunduueckmx T- u B-KNeToYHbIX OTBETOB NOC/E TOrO, Kak NauueH-
Tbl noayvyann GM-CSF-TpaHCAYUMPOBaHHbIE KNETOYHbIE BaKLMHbI
menaHomsl [31].

B HacToslLLee Bpems NPeacTaBleHO HECKOIbKO paboT npume-
HeHWs MeToda MMMYHO3IMOOAM3aLMM NeYeHn npu meTactasax YM.
Tak, Sato T et al (2008) Ha 34 cnydanx nokasanu meamaHy bespeum-
[MBHOI BbIXKMBaemocTn — 4,8 mecaua, meanaHy OB — 14,4 mecaua,
npu NONHOM M YacTU4HOM oTBeTe — 9,6% u 25,8% COOTBETCTBEHHO
[32]. B apyrom uccnegosaHum Il dasbl, roe cpaBHUBANOCL Npume-
HeHne ambonuszaumum n ambonusaumm ¢ gobasneHnem GM-CSF B
rpynnax 25 v 27 nauMeHToB COOTBETCTBEHHO, aBTOPbI MOKa3anu 6o-
Nee BbICOKyto YacToTy (PR — 21.2%) 06bEKTUBHBIX OTBETOB B rpynmne
C NPUMEHEHMEM KOJOHUECTUMYAUpYIoLero dakTopa, NPOTMB rpyn-
nbl ¢ ambonusaumeit (16,7%) [33]. MocnesHU PEKTPOCNEKTUBHBI
aHaNu3, B KOTOPOM CPABHMBAIM UMMYHO3IMBOM3ALMIO C XMMMOIM-
601M3aumelt KapMyCTUHOM, NOKasan bonee O/UTENbHYIO BblXKMBaE-
MOCTb NP UMMYHO3Mb0oAM3aLMK [34].

MporHos y nauneHToB ¢ YM ¢ MeTacTasamu B neveHb KpaiHe
HebnaronpuaTHbIN, 3 OB 06bIYHO KOPOTKasA: B HONBLUMHCTBE C/ly4aeB
meHee 1 roga. UMmyHoambonmnsaumsa npeacrasnserca 6esonacHomn,
NPOCTOM B NPUMEHEHUW M NOTEHLMANbHO 3PPEKTUBHON. Pe3ynbTa-
Tbl, MO/IYYEHHbIE B HACTOALLEM UCCNEA0BAHMM, OBHALEKUBALOT; O4-
HaKo HeObX0AMMbI AaNbHENLINE KIMHWUYECKNE U PYHOAAMEHTA/IbHbIE
MccnegoBaHuA Ans ONTUMM3aLMM M NoBbleHUs 3PpHEKTUBHOCTU
UMMYHO3MbOoAM3aLUK.

N3onupoBaHHaa xumuonepdysuma neyeHu

KaK 6blJ10 OTMEYEHO BblILLE, U30/1MPOBaHHAA Nepdy3uns NeveHn
— 3TO METOZ, IOKabHOTO BO3AENCTBUA, CYyTb KOTOPOrO 3aK/toyaeT-
cA B pOPMMPOBAHUM Ha NepBOM 3Tane 06X0AHOr0 BEHO-BEHO3HOTO
WYHTa OT 6ePEHHON BEHbI K HApYKHOWN APEMHOI BeHe. 3aTem Ye-
pe3 NanapoTOMHbIV AOCTYN OCYLECTBAAETCA COCYAMCTan M30NAaUnA
NeyYyeHu ¢ NO3NLMOHMPOBAHME KNOAAIOLLEN» KaHIONM B COBCTBEHHO
ne4yéHOYHOMN apTepmmn U «3abuUpatoLLMit» KaHINN B PETPONEYEHOY-
HOM OTZeNe HUXKHeN Nosoi BeHsbl. Mocne cocyancTon Usonaumm ne-
YeHM 3TU KaHIONM NOLK/IOYAIOT K annapaTy UCKYCCTBEHHOTO KPOBOO-
bpaLieHmna ¢ jobaBneHMEM BbICOKOM A,03bl XMMMOTEPANEBTUYECKOTO
areHTa B yC/l0BMAX runeptepmumn (puc.). B Kauectse umToCcTaTMKa
npu MXMN Hanbonee 4acto McnonbsyoT mendanaH M30AMPOBAHHO
WK B COYETaHUM C paKTOpOM HeKkpo3a onyxonm (TNFa).

Bnepsble meToauky UXIM onuncan npodeccop R. Ausman B 1961
r. MeToayuKa cHavyana 6bina anpobuposaHa Ha cobakax, a 3aTem uc-
No/b30BaHa y NATY NALMEHTOB C Pa3/IMYHbIMM METacTazaMM NeveHu
[35]. BblpasKeHHbI KAMHUYeCcKuid adpeKT Habaoganca y 2 60NbHbIX.
MocKkonbKy npoueaypa 6bina TEXHUYECKU CI0KHOM, CONPOBOXKAA-
Nacb BbICOKOI YaCTOTOW OC/IOKHEHMI U MMeNa MUHUMANbHYI 40-
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munoembolization with carmustine chemoembolization showed
longer survival with the former [34].

The prognosis in patients with liver metastases in UM is ex-
tremely poor, and OS is usually short: in most cases less than 1
year. Immunoembolization appears to be safe, easy to use, and
potentially effective. The results obtained in the present study
are encouraging; however, further clinical and basic science re-
search is needed to optimize and improve the effectiveness of
immunoembolization.

Isolated liver chemoperfusion

As noted above, isolated liver perfusion is a method of local
exposure, the idea of which is the formation of a veno-venous by-
pass from the femoral vein to the external jugular vein at the first
stage. Then, through the laparotomy access, vascular isolation of
the liver is carried out with the placement of the "inflow" cathe-
ter in its proper hepatic artery, and the "outflow" catheter in the
retrohepatic part of the inferior vena cava. After vascular isola-
tion of the liver, these catheters are connected to a heart-lung
machine with the addition of a high dose of a chemotherapeutic
agent in hyperthermia (Fig.). Melphalan alone or in combination
with TNFa is most commonly used as a cytostatic agent in ICP.

The ICP technique was first described by Professor R. Aus-
man in 1961. The technique was initially tested on dogs and then
used in five patients with various liver metastases [35]. A pro-
nounced clinical effect was observed in 2 patients. As the proce-
dure was technically complex, had a high complication rate, and
minimal documented efficacy, the clinical development of ICP
was limited for more than 20 years. In 1969 Professor Stehlin JS
demonstrated the synergistic effect of hyperthermia and regional
chemotherapy [36]. Thus, the combination of hyperthermia and
chemotherapy became the "gold standard" that has been ex-
trapolated into the ICP. Due to the technical difficulty and high
mortality associated with ICP, this technique did not gain wide-
spread acceptance over the following 30 years. Further studies
have demonstrated high efficacy and safety as a result of several
innovations in the ICP technique, such as the use of an external
venous bypass with a pump to ensure the return of blood from
the inferior vena cava and portal vein to the heart, as well as con-
tinuous intraoperative monitoring of leakage using I-131-labeled
albumin [37]. Few undertaken studies were not systematic due to
the inadequate selection of patients, as well as the use of various
ICP regimens [38]. In the early 1990s, interest in this technique
re-appeared due to a report by Lienard D et al regarding the use
of chemotherapy and TNFa for the treatment of melanoma and
sarcoma of the limbs [39]. As the use of TNFa has a potential for
systemic toxicity, special attention was paid to the standardiza-
tion of the technique to ensure complete vascular isolation of the
organ. Methods have been developed to assess systemic leakage
of chemotherapy treatment during perfusion.

About 20 years ago, several independent groups from the
US and Europe developed protocols to evaluate the safety and
efficacy of ICPs for the treatment of unresectable malignant liver
tumors [40-42]. Researchers from the US National Cancer Insti-
tute conducted a clinical trial (a randomized prospective study,
phase Il), which evaluated the use of high doses of melphalan,
TNFa, and local hyperthermia for the treatment of unresectable
liver metastases [43]. In their study, the authors used melphalan
at a dosage of 1.5 mg/kg, TNFa — 1.0 mg/kg. The total number
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KYMEHTaIbHO NOATBEPKAEHHYI0 3OPEKTUBHOCTb, KNMHUYECKOE pas-
BuTHe UXM Bbisio orpaHnyeHo B TeyeHe bonee, yem 20 net. B 1969
rogy npodeccop Stehlin JS npoaeMoHCTPMpPOBan cMHEPreTUYeCcKni
3¢ deKT rmnepTepmMmnn U pervoHanbHoi xummotepanum [36]. Takum
06pa3om, KOMOMHALMA TMNEPTEPMUM U XMMUOTEPANUM CTana «30-
NOTbIM CTaHAAPTOM», KOTOPbII bbl1 3KCTPanoanposaH B UXIM. M3-3a
TEXHUYECKOW TPYAHOCTU U BbICOKOM CMEPTHOCTU, CBA3AHHOM C Npo-
BefeHvem WX, aTa MeToAMKa He NoMyYnaa LWMPOKOTro NPU3HAHWA
B nocneaytowme 30 net. JanbHelwmne nccnefoBaHUs NPOLEMOH-
CTPMPOBaNM XopoLuyto 3G¢PeKTMBHOCTb M BE30NaCHOCTb B pe3ybTa-
Te HEKOTOPbIX MHHOBALMA B TexHuKe UXM, TaKMX Kak MCNONb30Ba-
HME BHELUHEro KOHTYpa BEHO3HOrO LUIYHTUPOBAHMA C HACOCOM AnA
obecneyeHns Bo3BpaTa KPOBM OT HWUXKHEN MONOW U BOPOTHOMN BEH
K CEpALy, a TaKe HenpepbiBHbIA MHTPAONepPaLMOHHbIA KOHTPO/b
MOHUTOPUHIA yTeYEK C UCMONb30BAHWEM aNbbymuHa, MeYeHHOro
I-131 [37]. Hebonbluoe Konnyectso paboT B 3TO Bpems He UMeNU
CUCTEMHBIN XapaKTep M3-3a HEKOPPEKTHOro oTbopa NauMeHToB, a
TaKXKe WMCMNO/b30BaHMA Pa3nnuHbIX pexkumos MUXM [38]. B Havane
90-x roAoB MHTEPEC K 3TOW MeToamKe Bbin BO30OHOBNEH U3-3a A0-
Knaga Lienard D et al KacaTenbHO NPUMEHEHMS XMMUOTEPaNUK U
TNFo g9 neyeHMs MeNaHOMbl U CapKoMbl KoHeuHocTew [39]. Mo-
TeHLMaNbHaA BO3MOXHOCTb CYLLECTBEHHON CUCTEMHOM TOKCUYHOCTM
npu ncnonbzoBaHnu TNFa 3actaBuna yaenuTb 60nbwoe BHUMaHUE
CTaHAaPTU3aLMM METOAMKM, 0becneymnBatoLLel NOMHYIO COCYAUCTYIO
M30NAUMI0 opraHa. bbian paspaboTaHbl METOAMKM OLLEHKM CUCTEM-
HbIX yTeYEeK XMMMONpPEnapaToB BO Bpema nepoysuu.

Okono 20 neT Hasag HeCKo/bKO He3asucumblix rpynn u3 CLUA n
EBponbl paspaboTanu NPOTOKOAbI ANA OLEHKKU Be30nacHOCTU U 3¢-
dektnBHOCTM UXM pns neyeHns HepeseKTabenbHbIX 3/10KaYecTBEH-
HbIX onyxonei nedyenu [40-42]. UccnepoBaTtenu u3 HaumoHanbHo-
ro MHCTUTYTa oHKonormn CLUA nposenn KnuMHUYeckoe ucnbiTaHue
(paHaOMM3MpPOBaHHOE MPOCMEKTUBHOE WccnepoBaHue, |l dasa), B
KOTOPOM OLEHMBANN NMPUMEHEHME BbICOKMX A03 mendanaHa, TNFa
W JIOKaNIbHOW TMMepTepMuUM AN edeHns HepeseKkTabebHbIx MeTa-
cTa308 neyeHn [43]. B cBOEM Mccnen0BaHUMM aBTOPbI MCMOb30BaNN
mendanaH B gosmposke 1,5 mr/kr, TNFa — 1,0 mr/kr. O6uiee Konu-
4eCcTBO MALMEHTOB COCTaBUAO — 34. JleTanbHbIl UCXOA, CBA3AHHBIN
€ npoBsefieHMeM npoueaypbl, Habatoganca B 1 cayyae. Tokcuueckoe
nopaKeHue nevyeHn nmeno mecto y 75% 60nbHbIX, NPy 3Tom Oblno
06paTUMbIM, 338 UCKNOYEHMEM OAHOMO NaumeHTa. OBLWMi ypoBeEHb
oTBeTa coctasun — 75 %.

MepBble UCCNeA0BaHMA, NOCBALLEHHbIE 3TO Npobaeme, Bbinn
npeacrasneHbl Konnektusom astopos (Alexander HR et al) v Bkato-
yanu 22 naumeHTa, nonydaswmnx mendanax c TNFo uam 6e3 Hero. Pe-
3y/1bTaTbl MOKA3a/u, YTO O6LLMIA OTBET cocTaBua 62%, BKAOYAA ABYX
NaLMEHTOB C NOAHbIM oTBeTOM — 10%, co cpegHeit OB — 11 mecaues
[44]. B nocneayrowem uccnegoBaHuy coobLanocb o pesyasraTax
neyeHuna 29 naumeHToB, NONYYABLIMX TONBKO MendanaH. Pesynbtat
6b11M 0YEHb MOXOXKMUMU: 0OLLMIA OTBET COCTaBUA 62%, BKAKOYAA NOA-
HblVi oTBeT — 10% M cpeaHioto BbIXXMBaemocTb 12 mecaues [45].

B nccneposaHum Rizell M et al (2008) 6bi10 BKAtOYeHO 20 na-
umeHToB ¢ YM. MauuneHTbl 6biAv passeneHbl Ha TPU pasHbIX Bpe-
MEHHbIX Nepuoaa, U pe3ynbTaTbl MOKA3aan CHUXKEHUE CMEPTHOCTU
€ 27% po 0% 3a cYéT ynyyleHua otbopa NaLUEeHTOB U TEXHUYECKOTO
pa3BuTUA [46]. B HepaBHeM nccnesoBaHnm ¢asbl Il 6b110 nokasaHo,
4TO CPEAHAA BbIXKMBAEMOCTb COCTaBMNa 26 MecALEB, YTO OKa3anoCh
Ha 14 mecALEB BbllLE N0 CPAaBHEHMIO C KOHTPO/IbHOM rpynnoii [47].

Takum 06pasom, A0 CUX NOP HE CYLLECTBYET SIeYEHMUS, KOTOPOe
B UccnesoBaHuax ¢asbi Il nokasano 6bl AANUTENbHYIO 06LLYIO BbIKK-
BAeMOCTb MALUMEHTOB ¢ MeTacTasamu YM B neveHb. UXI npepcras-
NAET cob0M UHTEPECHYI0 U MHOTOO06ELLAIOLLYIO JIOKOPETMOHANbHYIO

————

Puc. Cxema u301upo8aHHoU xumuonepgy3zuu neveHu. CnaowHaa au-
HUA — nepghy3UOHHbIL KOHMYP, NYHKMUPHAA UHUSA — KOHMYP OKO/IbHO-
20 KPOBOOOPAWEHUSA,; HUPHBIE MUHUU — 3GHCUMbI HO COCYOax; CmpesnKu
— HanpaesneHue MoKa #uoKocmu, ¢ — ueHmMpugyMcHbIl HACOC OKOsb-
Ho20 KposoobpauweHus,; ¥ — ponuxossili HaCoc Nodayu 8 2acmpodyode-
HanbHYt0 apmeputo; £ — KapoOUoMom; § — OKCu2eHamop, CoBMeweH-
HblﬁCmenﬂOO5M€HHUKOM,'4—‘4[)66/—10}? Kynema2acmpodyodeHansHol
apmepuu; /\ - obujas neuéHoqras apmepus; > — BOPOMHAA 6eHA

Fig. Scheme of isolated liver chemoperfusion. The solid line is the
perfusion circuit; the dotted line is the contour of the collateral
circulation; bold lines — clamps on the vessels; arrows — direction of fluid
flow; ¢ — centrifugal pump of collateral circulation; ¥ — roller pump for
supply to the gastroduodenal artery; £ — cardiotome; § — oxygenator
combinedwitha heatexchanger;{—ce/iacstump of the gastroduodenal
artery; /\ —common hepatic artery; >~ portal vein

of patients was 34. Death associated with the procedure was ob-
served in one case. Toxic liver injury was seen in 75% of patients,
and it was reversible, with the exception of one patient. The over-
all response rate was 75%.

The first reports addressing this issue were presented
by a team of authors (Alexander HR et al) and included 22 pa-
tients treated with melphalan with or without TNFa. The results
showed an overall response rate of 62%, including two patients
with a complete response rate (around 10%), with a median OS
of 11 months [44]. A follow-up study reported the outcome of
29 patients treated with melphalan alone. The results were very
similar, with an overall response of 62%, including a complete re-
sponse of 10% and a median survival of 12 months [45].

The study by Rizell M et al (2008) included 20 patients with
UM. Patients were divided into three different time periods, and
the results showed a decrease in mortality from 27% to 0% due
to improved patient selection and technical development [46].
In a recent phase Il study, median survival was shown to be 26
months, which was 14 months longer than controls [47].

Thus, there is still no phase Il studies on treatment that
would provide long-term OS of patients with UM liver metasta-
ses. ICP is an interesting and promising regional technique for the
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METOAMKY KOHTPOA MeTacTa3oB YM, noTeHumanbHble npeMmylie-
CTBa NOKa3aTe/f BbIXKMBAEMOCTU B HACTOALLEE BPEMS M3y4yaloTcA B
PaHAOMM3MPOBAHHbIX KNIMHUYECKMX UCCAEL0BAHUAX.

3AKNIOYEHUE

YM nBnseTca peAKon NaTonormen, Kotopas oTimyaetca bonee
arpeccuBHbIM TEYEHWEM B CPABHEHUM C Apyrmu dopmamu mena-
HOMbl. YM Haubonee 4acto mMeTacTasupyeT B MeYeHb, YTO Mpeao-
npesenser paspaboTky pPasiMYHLIX METOAOB JIOKOPErMOHAPHOIO
KOHTPOAA. HecmMoTps Ha To, 4TO JOCTUTHYT 3HAUUTE/IbHBIN Nporpecc
B MOHWMaHUK Buonorum YM, CTaH4APTU3MPOBAHHbLIX NOAXOA0B B
JIOKa/IbHOM NIeYeHUN MeTacTaTu4eckon YM B neyeHb BCé elué He cy-
LecTByeT. HeMHoOroumcieHHble Ny6MKaLMKU PasIMYHbIX BapuaHTOB
JIOKaNIbHOTO JIeYeHUA meTacTa3oB YM TpebyloT AOMOSHWUTENBHOM
OLLeHKM B paMKax KIMHUYECKMX UCCEA0BAHMM.

control of UM metastases, and potential survival benefits are cur-
rently being explored in randomized clinical trials.

CONCLUSION

UM is a rare pathology that is characterized by a more ag-
gressive course compared to other forms of melanoma. Most
often UM metastasizes to the liver, which predetermines the de-
velopment of various methods of local control. Despite the sig-
nificant progress achieved in understanding the biology of UM,
standardized approaches in the local treatment of metastatic UM
in the liver still do not exist. A few publications on various options
for local treatment of UM metastases prompt their further evalu-
ation in clinical trials.
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