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Knaccugukauma o6vema onyxoneBoro nopaxkeHus
rPYAHOM CTEHKU KaK NpeanocbINKa N1aHUPOBaHUA
XUPYPruvyecKoro neyeHus
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Onyxonu rpyAHON CTEHKM — FreTeporeHHas no HO30/10TUK, KIMHUYECKOMY TEYEHUIO U METOLAM IeYeHUA rpynna HOBOOG-
pa3oBaHui. [lepBuYHbIE ONYXO0NW 3TOW NIOKANM3aLmm, No AaHHbIM paga aBTOpPoB, cocTansAoT oT 1 4o 5 %, npuuem 60 %
U3 HUX ABNAIOTCA 3N0KayeCTBEHHbIMU. OnyXonu rpyaHOM CTEHKW MOTYT UMETb He TOJbKO Pa3iMyHble HO30/0rMYeckue
(hopMbl, HO 1 pa3Hble 06bEMbI MOPAXKEHNSA, BOBNEYEHUA CTPYKTYP, COCTABAAIOWMNX FPYAHYIO CTEHKY, W JIOKanu3aLmio, 41o
onpepensetcs npu hu3nKanbHOM oCMOTpe. HecMoTpsA Ha ycnexu nekapCTBeHHOW Tepanuy, pafuKanbHOe XMpypruyeckoe
BMeLIaTeNbCTBO ABNSETCA 3a0rOM YCMNEWHOro eYyeHns NaLuueHToB CO 3/10Ka4eCTBEHHbIMU ONYXONAMMU TPYAHOIA CTEHKH.
OfHMM 13 Hanbonee BaXHbIX MPOTHOCTUYECKUX (DAKTOPOB CNYIKUT [OCTATOYHbIA OTCTYN NPW Pe3eKLUU TPYAHON CTEHKU.
MexpayHapogHas cuctema knaccudukaumm onyxoneit Tumor, Nodus and Metastasis (TNM) He gaeT nofnHoro noHWMaHus
pa3MepoB NOPaXeHMA U, COOTBETCTBEHHO, HE NO3BO/IAET NPABUILHO CNJIAHUPOBATL HA OCHOBAHWUU MOJYYEHHbIX AAHHbIX
npepnonaraemblii 06beM pe3eKkLmMn 1 3aKpbiTUA 06pasoBasLLerocs AetekTa.

B cTatbe npepcTaBneHa knaccuuKkaLums onyxoneBoro NOPaXeHus rpyaHoON CTEHKK, NpeanoxerHHas Accoumauuen cneuu-
aNNCTOB NO U3YYEHMIO CAPKOM, KOTOPas NO3BOJAET PACLIMPUTL NOKA3AHUA K XMPYPrUYECKOMY IeYeHMI0 U BbIGpaTh ONTK-
ManbHbI BapUaHT PEKOHCTPYKL MM 06pa3oBaBLierocs B Xode Hero fedekra.

Kniouesble cnoBa: onyxonu rpyaHON CTEHKW, UHAMBUAYANbHBIA UMNNAHTAT, OHKOOPTONEANS:, Knaccudukauus onyxonei
TPYAHOI KNeTKu

Ins yntupoBanus: Banves A.K., Canbkos A.T., ®egopoBsa A.B. u gp. Knaccudukauus o6bema onyxonesBoro nopaxeHus
TPYAHOM CTEHKM KaK NpeAnockiika NNaH1poBaHUsA XUpYypPruyeckoro neveHns. Capkombl KOCTei, MATKUX TKAHeN U onyxonu
Koxwm 2024;16(2):32-8.
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CLASSIFICATION OF THE VOLUME OF TUMOR LESION OF THE CHEST WALL AS A PREREQUISITE
FOR PLANNING SURGICAL TREATMENT

A.K. Valiev, A.G. Salkov, A.V. Fedorova, O. Efimenko, L.V. Eltsov
N.N. Blokhin National Medical Research Center of Oncology, Ministry of Health of Russia; 24 Kashirskoe Shosse, Moscow 115522, Russia

Contacts: Aslan Kamraddievich Valiev dsion@rambler.ru, Aleksandr Gennadyevich Salkov salkov1994@mail.ru

Tumors of the chest wall are a heterogenous group of neoplasms per nosology, clinical progression, and treatment methods.
Primary tumors of this location, according to some authors, comprise between 1 and 5 %, and 60 % of them are malignant.
Tumors of the chest wall can have not only various nosological forms but also varying volume, location, affect different struc-
tures of the chest wall which are determined during physical exam. Despite the progress in drug therapy, radical surgical
intervention is a prerequisite for successful treatment of patients with malignant tumors of the chest wall. One of the most
important prognostic factors is sufficient margin during chest wall resection. The international tumor classification system
Tumor, Nodus and Metastasis (TNM) does not give a complete understanding of the volume of lesions and therefore does
not allow to correctly plan resection volume and defect reconstruction based on its data.

The article presents a classification of tumor volume of the chest wall proposed by the Sarcoma Research Association
which allows to expand indications for surgical treatment and select the optimal type of defect reconstruction.

Keywords: chest wall tumors, individual implant, orthopedic oncology, classification of chest wall tumors
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BeepeHune

Ycnexy OHKOJIOTMHY U pa3BUTHE XUPYPTUIECKUX TEX-
HOJIOTHI ITO3BOJISIIOT JOOUTHCS XOPOLINX PE3yJIBTaTOB
OPTraHOCOXPAHSIOIIETO JICYCHUS ITAIIMEHTOB C OITyXOJISIMU
KocTeil ckenera. [IpuMeHeHNEe COBPEMEHHBIX METOIOB
C HCIIOJIb30BAaHUEM aITUTUBHBIX TEXHOJIOTUM JaeT BO3-
MOKHOCTb ITPOBOJIUTH CJIOXKHBIE KOMOMHUPOBAHHBIC OTIC-
paTUBHBIC BMEIIATEIbCTBA C COXpaHeHHEM (PYyHKIIUHU
1 3(p(PeKTUBHBIM 3aMeIlIeHNEM OTIEpUPOBAHHOIO CETMEHTA
ckenera. 3amenieHue 1eGeKTOB ITOC/e Pe3eKIIUM OITyXOoeit
TPYIHOI CTEHKU MHANBUAYaTbHBIMUA UMITIAHTATAMH, CO3-
JIAaHHBIMU ¢ TToMoIIbIo 3D-1euaTu, aBnsercs 3hGeKTUB-
HBIM METOIIOM XHUPYPTHYECKOTO JICUCHHs IaICHTOB
¢ Ia”HHOI marojorueii [3, 7—19, 21].

OITyX0JI1 TPyIHOM CTEHKM — I'€TepOreHHasl o HO30-
JIOTUH, KITMHIYECKOMY TCUSHUIO 1 METOIAM JICUSHMUSI TPYII-
na HoBooOpa3oBaHuii. [lepBUUHBIE OITYXOJIM IPYIHOMI CTEH-
KW, 10 JaHHBIM psia aBTOPOB, COCTaBIsAIOT OoT 1 10 5 %,
npuyeM 60 % U3 HUX SIBISIOTCS 3J10KAaYeCTBEHHBIMU
U MIpeJCTaBlIeHbI CapKoMaMu KocTelt (55 % city4yaeB) 1 OITy-
XOJISIMU MSITKUX TKaHew (45 % ciyvae) [23]. Y 20 % Gonb-
HBIX OIYXOJIM IT'PYAHOM CTCHKM SIBJISIIOTCS CIIyYallHOM Ha-
XOoJIKoii [24, 25].

[lepBuyHBIE 3710KAaYEeCTBEHHBIC OIYXOJM I'PYTHON
CTEHKM BCTPEYAIOTCS TOBOJILHO penko. [lopaxkeHue rpy-
JIMHBI COCTaBIIsIeT okoJio 3,1 % ciyyaeB, a HOBOOOpa3oBa-
Hus pebep v Kiouniibl — 10,1 % [4]. Y B3pOCIIbIX OMyX0IK1
TPYIHOM CTEHKH Yallle BCEro IpencTaBIeHBl XOHIpocap-
komoii (27 % citydaeB), ocTeocapkomoii (22 % ciydaes),
dubpocapkomoii (22 % ciyuaes) u ap. [30]. MeracraTu-
YecKoe IopaxkeHne pedep M IPYIUHBI B OTJIMYNE OT Iep-
BUYHBIX HOBOOOpa30BaHMi1 BCTpeuaeTcs B 2—4 pa3a yaie.
MertacraTndeckoe IopaXkeHue IPyIHON CTEHKU COCTaB-
nsteT 9 % ciiydaeB Bcex MeTacTa3oB B KocTax. [louru 30 %
MMOPaXXeHWI I'PYIUHBI M pedep SIBISIOTCS BTOPUIHBIMU
[20]. Hanbonee yacTo BCcTpevyaloTCs METAaCTa3bl paka MO-
JIOYHOM, MPENCTAaTEIbHOM, IIUTOBUIHOM XeJe3, JIETKOrO,
MMOYKH U SMYHUKOB [3, 6]. MeTtacTassl paka MOJIOYHOI Ke-
JIe3bl B pebpax cocTtaBistioT moutu 30 % Bcex BTOPUYHBIX
OITyXoJIeit rpyaHol CTeHKH [2, 4, 5]. 1o maHHBIM TUTEpaTy-
PBI, TAKKe HEPEIKU CIyIar PaTuOMHIYIIMPOBAHHBIX cap-
KOM, BO3HHUKIIIMX ITOCJIC TIPOBEICHNS JIyIEeBOI Tepariu IIpu
JIe9eHNH JIMMGOMBI ¥ paKa MOJIOUHOI xene3sl [29]. Pammo-
WHOYLIMPOBAaHHBIC CAPKOMEI OOJIBIIIE PacCMAaTPUBAIOTCS
B KOHTEKCTE PEIKO BO3HHUKAIOIINX OCIOXHEHUI Y Malln-
€HTOB, IePEeHECIINX TUCTAHIIMOHHYIO JIYYEBYIO TEPAIIHIO;
YacTOTa MX Pa3BUTHS, ITO TaHHBIM Pa3HBIX aBTOPOB, KOJIe0-
nercst ot 0,03 mo 0,08 % ciyuaes [40, 41].
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MporHoctuyeckmne akropbl npu

3J10Ka4eCTBEHHbIX ONYXO0JIAX FPYAHON CTEHKU

Hecmotpst Ha ycIiexu JIeKapCcTBEHHOM Tepalliu, paam-
KaJbHOE XMPYPIUIECKOE BMEIIATEICTBO SIBJISICTCS 3a-
JIOTOM YCTICIITHOTO JICUCHUS TTALIMEHTOB CO 3JI0KAYeCTBEH-
HBIMU OIIyXOJISIMU IpyaHoii creHku [31, 34—36, 39].
ITpu 5TOM OIHUM U3 HaMboJIee BAXKHbBIX MIPOTHOCTUYECKUX
(aKTOPOB CIYXHUT TOCTATOYHBIM OTCTYH IIPU PE3CKIINHU
IpyaHO# cTeHKU. ITo TaHHBIM psiia aBTOPOB, XMPYPruyec-
KMt Kpait TOJDKEH COCTaBIISITh >2 CM OT I'paHMIIL OTTYXOJIH,
€CJIM HeT PMCKa TpaBMaTU3aIlUM XXNU3HEHHO BaXKHBIX Op-
raHosB [6, 26, 27, 28]. MeHbIINil OTCTYN JOITYCTUM IPU
II0OpOKavYeCcTBEHHBIX OIyXxosax. Eciu xe pesexkums RO
HEBO3MOXHA B CBSI3U C YTPO30M TpaBMAaTU3aIMU COCYIOB
U OPraHOB, HEOOXOIUMO IIPOBEACHUE MOCICOIIePAInOH-
Ho¥ JTydeBoii Tepanuu [27, 38]. Y malimeHTOB ¢ XOHIPO-
CapKOMOM IpyIHOM CTEHKU MPHU IIAPOKOM Kpae pe3eKIUU
(>2 cm) 10-;meTHsIT BBIXKMBaeMOCTb cocTaBisieT 92 %,
B TO BpeMsI KaK IIPH MOJIOKUTEILHOM WX OJTM3KOM Kpae —

47 % [28]. I1o ppyrum JaHHBIM, 4ACTOTa MECTHOI'O PEeLl-

JIMBa 3a IEpUO S-JIETHETO HAOII0IeHUS IIPU Kpae pe3eK-
unu 4 cM paBHa 29 %, 2 cMm — 56 % [32, 33]. OnHako Bce
aBTOPHI IIPUXOIIT K OOIIIEMY MHEHMIO, YTO XUPYPIHUSCKUIA
Kpaii 6oJiee >2 cM OJIaronpUsITHO BIUSET Ha TTOKa3aTesIn
o61eil BepkuBaeMocTH [33].

He MeHee BaxXHBIM (haKTOpPOM IIPOTHO3a SIBIISIETCS
IIPOBEICHNE XUPYPTUICCKUX BMEIIIATEILCTB B CIICIIAAIIH-
3UPOBAHHBIX MHOTOIIPOMUILHBIX OHKOJOTUYECKHNX CTa-
roHapax. M3BecTHO, YTO IPOIIEHT paIMKaIbHbIX OIlepaIiit
T10 YOAJICHUIO 3JI0KAYeCTBEHHBIX OIyXOJIei, a 3HAUMT, U IT0-
Ka3aTesy O0IIIei BBDKMBAEMOCTH BBIILIE, €CJIM OITEPALIN BbI-
MOJTHSJTACH B TAKUX MEAVILIMHCKUX yupeskneHusx [1, 22, 27,
28, 37]. I1o manHapiM CKaHAMHABCKO I'PYMIIBI IT0 M3YICHUIO
capkoM, 10-J1eTHsISI BBLKMBaeMOCTb ITAIIMEHTOB, TTOTYYaBIIX
JIeYeHNE B CIICITNAIM3UPOBAHHBIX OHKOJIOTUYECKMX CTALINO-
Hapax, OKa3ajlach 3HAUYUTEIbHO BEIIIIE, YeM Y OOJIbHBIX, KO-
TOPBIM ITPOBOIWIINCH OIIEPALINK B OTIEIEHUSIX OOIIEro Xu-
pyprudeckoro rmpodwist: 75 u 59 % coorBercTBeHHO [28]. 1o
MHEHHUIO HEKOTOPHIX aBTOPOB, B CIyJae IOJOXUTEIHEHOTO
kpas pesekimn (R1, R2) Heo0xommmo BEITIOJIHUATE IIOBTOP-
HYIO IIIAPOKYIO PE3EKIIHIO B IIepHoxI OT 1 10 3 Mec ¢ MOMEHTa
XUPYPrUYECKOro BMenareabcTna [27].

Knaccudgmkauma onyxonei rpyaHoin CTeHKU

no 06beMy nopaxkeHus

Omnyxonmu IrpymaHOM CTEHKHW MOTYT MMETh HE TOJBKO
pasIMYHbIE HO30JO0TMYeCKre (DOPMBI, HO U 0OBEMBI TTO-
paKeHMUsI, BOBIEYEHUS CTPYKTYP, COCTABIISIIOIINX TPYIHYIO

2024 | Tom16 | Ne2

33



34

CAPKOMBI KOCTEWM |

Puc. 1. Bapuanmsl nopaxeHus epyoHol cmexku: a — onyxons T2aNOMO, ITA cmaduu; 6 — onyxons T2G3NOMO; IIB cmaduu; 8 — onyxonb T2G1NOMO,

IB cmaduu; e — onyxons T2G3NOMO, IIB cmaduu

Fig. 1. Types of chest wall lesions: a — T2aNOMO tumor, stage IIA; 6 — T2G3NOMO tumor; stage IIB; 8 — T2G1NOMO tumor, stage IB; 2 — T2G3NOMO

tumor, stage IIB

CTEHKY, W JIOKAJIM3AIIUI0, YTO OIpeaesseTcs Ipu (hU3n-
KaJJbHOM ocMoTpe (puc. 1).

MexxnmyHapomHas ccTeMa KiacCU(pUKaIIK OITyXoJiei
Tumor, Nodus and Metastasis (TNM) He maeT mOJHOTO
IMOHUMAaHMS Pa3MepOB MOPaXKEHMS M, COOTBETCTBEHHO,
He IMO3BOJISIET IIPAaBWJIBHO CIUIAHUPOBATh HA OCHOBAaHUH
ITOJTYYEHHBIX JAHHBIX TIPEATIOIaracMbIii 00beM Pe3eKIINI
U 3aKpBITUST 00pa3oBaBierocs aedexra, MocKoJIbKy IMo-
JaBJsiollee 00JIbLIMHCTBO HOBOOOPA30BaHMM UMEIOT CTa-
nuio T2 1o 3Toii Kinaccu@ukaluu.

MBI OCyIIeCTBUIN MOMCK BO3MOXKHBIX KIacCH(pUKa-
Uit o0beMa OIlyXOJIEBOIO MOpaxKeHUsl IPYAHONA CTEeHKU
(110 3ampocy “chest wall tumors classification systems”)
¥ HalIUTA paOOThI, TTOCBSIIIEHHBIC HO30JIOTMUYECKUM TUIIaM
HOBOOOpPAa30BaHMS U BapHaHTaM PEHTICHOJIOTHYECKOM
KaptuHbl. Cuctemy, KoTopas Obl YUMTHIBaJIa OOBEM T10-
paxXeHMsI, CTeIIeHb BOBJICYCHHOCTH CTPYKTYP, COCTaBIISI-
IOILIUX TPYJHYIO CTEHKY, Y CTOPOHY/CTOPOHBI TTOPAXKEeHUSI,
MBI He HaIIUIM HU B OT€YECTBEHHOM, HU B 3apy0eKHOM 1~
teparype. I[Ipemnaraemast HaMu KitaccuuKalus oobeMa
OITYXOJIEBOTO MOPAKEHUSI TPYIHOM CTEHKH ITO3BOJISIET OITpe-
IIEJINTh XapaKTep W pa3Mep IOpaXXeHMSI, pacIoIOKEHHIE
OITyXOJIM ¥ TEM CaMBbIM JaeT BO3MOXHOCTD CITIAaHHPOBATh
00BEM XMPYPTUIECKOM Pe3eKIINH OITyXOJI1, HEOOXOIUMOCTD
HCTIOJIb30BAHMSI JIOCKYTOB JIJIST 3aKPHITHS AeheKTa W BbI-
OpaTh UMILIAHTATA )T 3aMeIeHUs aedeKTa.

Knaccudpukaims ormyxoseii rpyaHoi CTEHKH 110 00beMy
MTOPaKEeHMSI, TIPeUIOKeHHAs ACCOIIMALIMEH CITIeIINAICTOB

CapKombl KOCTei, MATKUX TKaHeit u onyxonun koxu Journal Bone and soft tissue sarcomas, tumors of the skin

1o u3ydeHuio capkoM (ACHC), mocTpoeHa 1o Timy mudep-
Omara, roe 12 yacaM COOTBETCTBYET IEpeIHsIs CpeauHHAas
JHUA (puyc. 2). [t UCITONMh30BaHUS TaHHOM CUCTEMBI He-
ooxoaumbl KommbiotepHast (KT) u MarHuTHO-pe3oHaHCHasT

Puc. 2. Knaccugpukayus cnoes onyxoneso2o nopaxeHus 2pyouHs.
YposHu onyxonesoli uHsasuu (nocnoiiHo): A — opearsi cpedocmeHus,
nezkue; B — nnespa; C — kocmu ckenema; D — msazkue MKaHu;
E - koxa (uHmakmua); F — BosrieyeHue Koxu

Fig. 2. Classification of layers of chest tumors. Levels of tumor invasion
(layer by layer): A — mediastinum organs, lungs; B — pleura; C - ske-
leton; D - soft tissues; E — skin (intact); F — skin involvement

2024 | Tom16 Volume 16 | Ne2 Issue?2
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Puc. 3. llpumep ucnonb3o8arus kaaccugpuxkayuu onyxoeli 2pyoHol cmeHKu, paspabomarHol Accoyuayued cneyuanucmos no u3yyeHur cap-
Kom (ACUC): a — komnsromepHas momozpacus 2pyoHol Kiemku nayueHma ¢ n1eoMopgHol capkomoli MazKux mkaxel ¢ decmpykyueli nepeo-
HeboKosbix omdesios pebep cnpasa: 6 — onpedeneHue pacnpoCMpPaHeHHOCMU ONYX0ieB020 NOPaXeHUs ¢ noMowbio Kkaaccugukayuu ACUC
(pacnpocmpanenHocms coomsemcmayem 9-10-11 yacam Ha yugepbrame, 2nybuHa uHsazuu — yposHam B, G, D)

Fig. 3. Example of application of the classification of chest wall tumors developed by the Sarcoma Research Association (SRA): a — computed
tomography of the thoracic cage of a patient with pleomorphic sarcoma of the soft tissues and destruction of the frontolateral parts of the ribs
on the right: 6 - determination of tumor advancement using the SRA classification (advancement corresponds to 9-10-11 hours on a clockface,
invasion depth - B, C, D levels)

(MPT) Tomorpacdum, BHIIOJHEHHbIC B aKCHAIBHOI ILIOC- [Ipennaraemast KraccuguKamus MO3BOJISIET C TIOMO-

KOCTH. ApaOCcKuMu I paMu 0003HAYACTCS ITOPaKCHUE
1o cerMeHTaM HudepoaTa, a OyKBeHHbIe 3HAYeHUS OIpe-
TIEJISTIOT TIOCJIOMHOE PACIIOIOKEHHE OITYXOJIHN: A — OpraHbI
cpenocTeHus u jerkue; B — meBpa; C — KocTH ckenera
(pedbpa u rpymrHa); D — Msarkue Tkanu; E — koxa (B ciydae,
KOT/Ia KOXXa MHTaKTHA); F — BoBjIeueHMe KOXU.

IIBIO TAHHBIX, TTOJTYYeHHBIX C aKCUAJIbHBIX M300paKeHMI Ha
KT/MPT, onpemennth pacIioioXeHHe OITyX0JIH IT0 CUCTEME
4acoB, a TaKXXe IIyOMHY MHBAa3MU, YTO TOSICHSIETCS OYK-
Bamu A—F.

Ha puc. 3 npencrasieH npuMep IIPpUMEHEHUS 3TOM
KJaccuduKaluuy y MalureHTa ¢ IieoMop@HoOil capKkoMoit

Puc. 4. lipumep ucnonb3osanus knaccuguxayuu onyxoneli epyoHol Knemku, paspabomarHol Accoyuayueli cneyuanucmos no usyyeHuro cap-
Kom (ACUC): a — 3D-modens 2pyoHOU KnemKu nayueHma co cpeOUHHbIM PacnoioKeHUemM onyxoau ¢ 8osJeYyeHUeM 8 NPOYECC MASKUX mKaHed,
2pyouHsb! U niespbl; 6 — onpedesieHue pacnpocmpaHeHHOCMU ONyXoies8020 NOPAXeHUs ¢ noMowbio kaaccuuxayuu ACUC (pacnpocmparerHocms
coomsemcmsyem 11-12-1 yacam Ha yugepbname, 21y6uHa uHsasuu — yposHam B, C, D)

Fig. 4. Example of application of the classification of chest wall tumors developed by the Sarcoma Research Association (SRA): a — 3D model
of the thoracic cage of a patient with medial tumor and involvement of soft tissues, sternum and pleura; 6 — determination of tumor advancement
using the SRA classification (advancement corresponds to 11-12-1 hours on a clockface, invasion depth - B, C, D levels)
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Puc. 5. llpumep ucnonb308aHus Kaaccugukayuu onyxonel 2pyoHol kaemku, pazpabomarHol Accoyuayueli cnequanucmos no u3yyeHuio cap-
Kom (ACUC): a — onpedeneHue obbema pacnpocmpaHeHHOCMU ONyX0eB8020 NOPAXEHUS C nomowbio Kaaccugurayuu ACUC y nayueHmxu
¢ ocmeocapkomoli epydursl, T2G3NOMO, IIB cmaduu (pacnpocmpaHeHHOCMb NopaxeHus coomsemcmayem 11-12-1 yacam Ha yugepbaame,
2nybuHa uHsasuu — yposHam B, G, D, E, F); 6 — uHmpaonepayuoHHoe pomo paxsl. MomeHm 8bideneHuUs onyxoau,; 8 — yCmaHo8Ka UMnaAaHmama
8 x00e 3HO0NPOMe3upoBaHus 2pyoOHoU CMeHKU; 2 — BUG NocieonepayUoHHOU paHs!

Fig. 5. Example of application of the classification of chest wall tumors developed by the Sarcoma Research Association (SRA): a — determination
of involvement volume using the SRA classification in a patient with osteosarcoma of the sternum, T2G3NOMO, stage IIB (advancement corresponds
to 11-12-1 hours on a clockface, invasion depth — B, C, D, E, F levels); 6 — intraoperative photo of the wound. Moment of tumor selection;

8 — installation of an implant during chest wall endoprosthesis; 2 — postoperative wound

MSITKUX TKAaHEU TPYIHOM CTEHKHM C IECTPYKILIUEHU IepeIHe -
OOKOBBIX OTAEIOB pebdep cripaBa. PacrpocTpaHeHHOCTh
cooTBeTcTBYeT 9—10—11 yacam Ha udepoIare, rIyonHA
nHBa3uu — ypoBHsM B, C, D (mneBpa, Koctu (pebdpa),
MSTKHE TKaH1). TakuM 00pa3oM, MOKHO TOBOPUTH O IO~
paxkeHUM IPaBBIX OTIAEIOB IPYIHON CTEHKM (OOKOBOTO
U TIepeTHeOOKOBOTO OTIEIOB) C BOBJICYCHHUEM B IIPOIIECC
MSITKHMX TKaHel, pedep U IJICBPHI.

Ha puc. 4 npencrasieH ene OqUH MPUMEDP UCIIOb-
30BaHMS KJIaCCU(PUKAIIMU OIyXOJIeH TPYTHOU CTEHKH,
paspaboranHoit ACUC. Y 60JbHOr0o YCTaHOBJIEHO Cpe-
IUHHOE PacCIoJIOXEHHE MeTacTa3a paka IMUTOBUIHOMN
JKeJIe3bl B TPYIHOM CTEHKE C BOBJICYCHUEM B ITPOIIECC MSIT-
KWX TKaHel, TpyIWHBI U IUIEBPHI (PacipoCTpaHEHHOCTD
cootBeTcTBYeT 11—12—1 yacam Ha nudepobIaTe, ypoOBHU
nHBasuu B, C, D).
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TTpumep ucronb3oBaHUs KiIacCU(MUKALIMUA OITyXOJIei
TPYIHOM KJIeTKH 1o 00beMy nopaxkeHust ACUC B kimmHu4e-
CKOI1 TIpaKTHKe TaKXKe MpeAcTaBIeHbI Ha puc. 5. Peus uaet
0 IalMeHTKEe C AMAarHo30M: OCTeocapkKoMma I'PYIUHBI,
T2G3NOMO, IIB cramus. Ha MoMeHT nipenonepalioHHOTO
IUIAHUPOBAHUsI OMYXOJIb UCXOAMIA U3 TeJla TPYIUHBI, BO-
BJIEKaJIa MepPeIHKe XPSIIeBble OTPE3KU pedep 1 BhIXOAMIA
3a ripeaebl Koxku. C TOMOIIbIO TIpeaiaraeMoii Kitaccudu-
Kally OIpedesieHO, YTO 00beM IOPaKEHUST COOTBETCTBYET
11—12—1 yacam Ha nuepoOarTe, rIyoOMHA NTHBa3UU — YPOB-
M B, C, D, E, F (cMm. puc. 5, a). Mcxonst n3 3TUX TaHHBIX
M C yIETOM 00beMa OITyXOJIEBOTO ITOpakeHU (TUIeBpa, pedpa,
MSITKME TKaHU, KOXa) OIpe/ie/ieH 00beM OMepaLu: pe3eK-
s repeaHnx otpe3koB [-IV pebep ¢ peKoHCTpyKIIueit
JedeKTa MHAMBUIYATbHBIM UMILIAHTATOM M ILUIACTUKOI
nepeMelleHHbIM TOPAKOAOP3aIbHbIM JIOCKYTOM.
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3akntoyeHue

OO61mMpHast pe3eKLYs TPYITHON CTEHKU SIBIISIETCS BAXKHBIM
3TaroM KOMOMHMPOBAHHOTIO JIEYEHNs] ITALIMEHTOB C OITyXOJIe-
BbIM ITOPAKEHUEM TPYIHOM cTeHKU. Ha ceromHsHuii 1eHb
He CYILIECTBYET €IMHOM KJIACCH(PUKAITNM, KOTOPAst ObI yINUTHI-
Bajia 00bEM TTOPAKEHUS, CTETICHb BOBJICUCHHOCTH CTPYKTYP,
COCTABJISTIOLIVIX TPYIHYIO CTEHKY, ¥ CTOPOHY IOPaKeHMSI.

N WTEPATVYPA/

1. Anmues M., BoxsH A.1O., UBanos C.M. u s1ip. KiimHUueckue peko-
MEHIAIUK TI0 TUArHOCTHKE W JICIEHUIO OOTBHBIX C IIEPBUYHBIMU 3J10-
Ka4eCTBEHHBIMU OITYXOJISIMU KOCTH. (JIeueHre epBUIHBIX OOBHBIX
TOJIBKO B CIIELIMAIM3UPOBAHHBIX LIeHTpax.) M., 2014. [loctyriHo
1o: https://oncology-association.ru/wp-content,/uploads/2020,/09/
opukholi-kosti.pdf.

Aliyev M.D., Bohyan A.Yu., Ivanov S.M. et al. Clinical recommendations
for the diagnosis and treatment of patients with primary malignant bone
tumors. (Treatment of primary patients only in specialized centers.)
Moscow, 2014. Available at: https://oncology-association.ru/wp-
content/uploads/2020/09/opukholi-kosti.pdf. (In Russ.).

2. 3nokavecTBeHHbIe HOBooOpa3oBaHusi B Poccuu B 2018 romy. [Toxm pen.
A.J. Kanpuna, B.B. Crapunckoro, I'B. Ilerposoit. M.: MHUOW
M. IT.A. Tepuena — pwman @I'bY «HMUL panuonorun» MuH3mpa-
Ba Poccuu. 2019. 250 c.

Malignant neoplasms in Russia in 2018. Ed. by A.D. Kaprin, V.V. Starinsky,
G.V. Petrova. Moscow: MNIOI im. PA. Gertsena — filial FGBU
“NMITS radiologii” Minzdrava Rossii, 2019. 250 p. (In Russ.).

3. Arandal.L., Varela G., Benito P. Donor cryopreserved rib allografts
for chest wall reconstruction. Interact CardioVasc Thorac Surg 2008;7(5):
858—60. DOI: 10.1510/icvts.2008.183905

4. Tpanesnukos H.H., Llypkan A.M. CoeperateibHble U cOeperaTebHO-
BOCCTaHOBUTEJIbHBIE OIepaliy IMpy OIyXoJisix Kocteit. M., 1990.

C. 108—129.
Trapeznikov N.N., Tsurkan A.M. Savings and savings-recovery
operations for bone tumors. Moscow, 1990. Pp. 108—129. (In Russ.).

5. Axwmenos B.IT. Meracraruueckue onyxonu. M.: MenuuuHa, 1984. 186 c.
Akhmedov B.P. Metastatic tumors. Moscow: Meditsina, 1984. 186 p.
(In Russ.).

6. JasbinoB M.N., Anues M.J1., CoGonesckuii B.A., Mmommx A.JI. Xu-
PYPrYecKoe JieueHHe 3T0KaYeCTBEHHBIX OITyXOJIei TPYIHOM CTEHKH.
BectHuk Poccuiickoro oHkosiornyeckoro HaygHoro teHtpa 2008;1:19.
Davydov M.1., Aliyev M.D., Sobolevsky V.A., Ilyushin A.L. Surgical
treatment of malignant tumors of the chest wall. Vestnik Rossijskogo
onkologicheskogo nauchnogo tsentra = Bulletin of the Russian Cancer
Research Center 2008;1:19. (In Russ.).

7. Demondion P, Mercier O., Kolb E, Fadel E. Sternal replacement
with a custommade titanium plate after resection of a solitary breast
cancer metastasis. Interact CardioVasc Thorac Surg 2014;18(1):145—7.
DOI: 10.1093/icvts/ivt456

8. Arandal.L., Jiménez M.E, Rodriguez M., Varela G. Tridimensional
titanium-printed custom-made prosthesis for sternocostal reconstruction.
EurJ Cardiothorac Surg 2015;48(4):€92—4. DOI: 10.1093/ejcts/ezv265

9. Turna A., Kavakli K., Sapmaz E. et al. Reconstruction with a patient-
specific titanium implant after a wide anterior chest wall resection.
Interact CardioVasc Thorac Surg 2014;18(2):234—6.

10. Simal I., Garcia-Casillas M., Cerda J. et al. Three-dimensional custom-
made titanium ribs for reconstruction of a large chest wall defect.
European J Ped Surg Rep 2016;4(1):26—30.

DOI: 10.1055/s-0036-1593738

. Wang L., Cao T, Li X., Huang L. Three-dimensional printing titanium

ribs for complex reconstruction after extensive posterolateral chest wall

1

—

CapKoMbl KOCTE, MATKUX TKAHEil 1 0NyXonn KoXu

CAPKOMBl KOCTEWM |

[pencraBiaeHHBI BApUAaHT KIacCH(UKALINH OITyXOJIe-
BOT'O ITOPaXXCHUS TPYTHOM CTEHKM MOXET OBITh BHEIPECH
B KJIMHUYECKYIO IIPAKTHUKY, TaK KAK COOTBETCTBYET OHKOJIO-
TMYIEeCKUM CTaHIapTaM IIPeIONePalliOHHOTO TUITAHUPOBAHMS,
ITO3BOJISIET PACIIUPUTD TTOKA3aHUSI K XUPYPIUIECKOMY JIe-
YEHUIO M BEIOPATh ONTUMAJIBLHBIN BapUaHT PEKOHCTPYKIIUN
00pa30BaBIIIETOCs B €ro Xoe aedeKTa.

R EFERENTCES

resection in lung cancer. J Thorac Cardiovasc Surg 2016;152(1):e5—7.
DOI: 10.1016/j.jtcvs.2016.02.064

12. Anderson C.J., Spruiell M.D., Wylie E.E et al. A technique for pediatric
chest wall reconstruction using custom-designed titanium implants:
description of technique and report of two cases. J Child Orthop
2016;10(1):49—55. DOI: 10.1007/s11832-015-0709-1

13. KangJ., Wang L., Yang C. et al. Custom design and biomechanical
analysis of 3D-printed PEEK rib prostheses. Biomech Model
Mechanobiol 2018;17(4):1083—92. DOI: 10.1007/s10237-018-1015-x

14. Aragon J., Perez Mendez I. Dynamic 3D printed titanium copy
prosthesis: a novel design for large chest wall resection and
reconstruction. J Thorac Dis 2016;8(6):¢385.9.

DOI: 10.21037/jtd.2016.03.94

15. Moradiellos J., Amor S., Cérdoba M. et al. Functional chest wall
reconstruction with a biomechanical three-dimensionally printed
implant. Ann Thorac Surg 2017;103(4):¢389—91.

DOI: 10.1016/j.athoracsur.2016.11.048

16. Wang L., Huang L., Li X. et al. Three-dimensional printing PEEK
implant: a novel choice for the reconstruction of chest wall defect. Ann
Thorac Surg 2019;107(3):921-8. DOI: 10.1016/j.athoracsur.2018.09.044

17. Minh D., Tran M.D., Jason A. et al. Novel sternal reconstruction
with custom. Three-dimensional-printed titanium porestar prosthesis.
Innovations (Phila) 2018;;13(4):309—11.

DOI: 10.1097/IM1.0000000000000511

18. CanbkoB A.T., Banues A.K., Xapatumsuiu T.K. u np. [1epBblit onbIT
YCTEIIHOM TOTATBHOW SKCTUPIIAIIMM TPYIMHEI ¢ 3aMellieHrueM aedekTa
VHIUBUIYATbHBIM 3D-UMITTaHTOM M CUHTETUYECKOM TUIACTUHOM.
KimmHnyeckuii cryyait. CapkoMbl KOCTEl, MSTKUX TKaHEH U OITyXOJIn
koxu 2020;1:62—7.

Salkov A.G., Valiev A.K., Kharatishvili TK. et al. The first experience
of successful total extirpation of the sternum with the replacement

of the defect with an individual 3D implant and a synthetic plate.

A clinical case. Sarkomy kostei, miagkikh tkanei i opukholi kozhi = Bone
and Soft Tissue Sarcomas, Tumors of the Skin 2020;1:62—7. (In Russ.).

19. Cormack P, Bains M., Beattie E.J. New trends in skeletal reconstruction
after resection of chest wall at a large institution. J Thorac Cardiovasc
Surg 1981;31(1):45—52. DOI: 10.1016/s0003-4975(10)61315-x

20. 3auenuH C.T. KoctHas natosiorusi B3pociibix. M.: Meauimna, 2001.
C. 501-519.

Zatsepin S.T. Bone pathology of adults. Moscow: Meditsina, 2001.
Pp. 501-519. (In Russ.).

21. Arnold P.G., Pairolero P.C. Chest wall reconstructions: an account
of 500 consecutive cases. Plast Reconstr Surg 1996;98(5):804—10. DOI:
10.1097/00006534-199610000-00008.

22. Abbas A.E., Deschamps C., Cassivi S. Chest-wall desmoid tumors:
results of surgical intervention. Ann Thorac Surg 2004;78(4):1219-23.
DOI: 10.1016/j.athoracsur.2004.03.015

23. Cipriano A., Burfeind W,, Jr. Management of primary soft tissue tumors
of the chest wall. Thorac Surg Clin 2017;27(2):139—47.

DOI: 10.1016/j.thorsurg.2017.01.007

24. D’ddario G., Frith M., Reck M. et al. Metastatic non-small-cell lung

cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment

2024 | Tom16 | Ne2

37


https://oncology-association.ru/wp-content/uploads/2020/09/opukholi-kosti.pdf
https://oncology-association.ru/wp-content/uploads/2020/09/opukholi-kosti.pdf
https://oncology-association.ru/wp-content/uploads/2020/09/opukholi-kosti.pdf
https://oncology-association.ru/wp-content/uploads/2020/09/opukholi-kosti.pdf
https://doi.org/10.1055%2Fs-0036-1593738

38

and follow-up. Ann Oncol 2010;21(Suppl. 5):v116—9.
DOI: 10.1093/annonc/mdq189

25. David E.A., Marshall M.B. Review of chest wall tumors: a diagnostic,
therapeutic, and reconstructive challenge. Semin Plast Surg
2011;25(1):16—24. DOI: 10.1055/5-0031-1275167

26. Shah A.C., Komperda K.W,, Mavanur A.A. et al. Overall survival and
tumor recurrence after surgical resection for primary malignant chest
wall tumors: a single-center, single-surgeon experience. J Orthop Surg
2019;27(2):230949901983829. DOI: 10.1177/2309499019838296

27. Wang L., Yan X., Zhao J. et al. Expert consensus on resection of chest
wall tumors and chest wall reconstruction. Transl Lung Cancer Res
2021;10(11):4057—83. DOI: 10.21037/tlcr-21-935

28. Widhe B., Bauer H.C.FE Surgical treatment is decisive for outcome
in chondrosarcoma of the chest wall: a population-based Scandinavian
Sarcoma Group study of 106 patients. J Thorac Cardiovasc Surg
2009;137(3):610—4. DOI: 10.1016/j.jtcvs.2008.07.024

29. Chapelier A.R., Missana M.C., Couturaud B. et al. Sternal resection
and reconstruction for primary malignant tumors. Ann Thorac Surg
2004;77(3):1001—7. DOI: 10.1016/j.athoracsur.2003.08.053

30. JaBeinoB M.U., Anmes M.JL., TTonouxkuii b.E. u np. JleueHne mectHO

pacrnpocTpaHeHHBIX OIyXoJiei TpyaHoi cteHKr. Citydaun U3 TIPaKTUKH.

Bectauk onkonoruu 2003;2:93—6.
Davydov M.I., Aliyev M.D., Polotsky B.E. et al. Treatment of locally
common tumors of the chest wall. Cases from practice. Vestnik
onkologii = Bulletin of Oncology 2003;2:93—6. (In Russ.).

31. Arrabal Sanchez R. Primary tumors of the thoracic wall (1991—1994).
Arch Bronconeumol 1996;32(8):384—7.

32. King R.M., Pairolero P.C., Trastek V.E et al. Primary chest wall tumors:
factors affecting survival. Ann Thorac Surg 1986;41(6):597—601.
DOI: 10.1016/50003-4975(10)63067-6

33. Walsh G.L., Davis B.M., Swisher S.G. et al. A single-institutional,

Bkuaa aBTopos

CAPKOMBI KOCTEWM |

multidisciplinary approach to primary sarcomas involving the chest wall
requiring full-thickness resections. J Thorac Cardiovasc Surg
2001;121(1):48—60. DOI: 10.1067/mtc.2001.111381
34. Weyant M.J., Bains M.S., Venkatraman E. et al. Results
of chest wall resection and reconstruction with and without
rigid prosthesis. Ann Thorac Surg 2006;81(1):279—85.
DOI: 10.1016/j.athoracsur.2005.07.001
35. Zhang Y., LiJ.Z., Hao YJ. et al. Sternal tumor resection and reconstruc-
tion with titanium mesh: a preliminary study. Orthop Surg 2015;7(2):
155—60. DOI: 10.1111/0s.12169
36. Pontiki A.A., Natarajan S., Parker EN.H. et al. Chest wall reconstruc-
tion using 3-dimensional printing: functional and mechanical results.
Ann Thorac Surg 2022;114(3):979—88.
DOI: 10.1016/j.athoracsur.2021.07.103
37. Harati K., Kolbenschlag J., Behr B. et al. Thoracic wall
reconstruction after tumor resection. Front Oncol 2015;5:247.
DOI: 10.3389/fonc.2015.00247
38. Wang L.W,, Li L., Zhang H.Y. et al. Patterns of chest wall recurrence
and suggestions on the clinical target volume of breast cancer:
a retrospective analysis of 121 postmastectomy patients. Cancer
Manag Res 2020;12:5909—18. DOI: 10.2147/CMAR.S250789
39. Leonardi B., Carlucci A., Noro A. et al. Three-dimensional printed
models for preoperative planning and surgical treatment of chest wall
disease: a systematic review. Technologies 2021;9(4):97.
DOI: 10.3390/technologies9040097
40. Ninomiya H., Miyoshi T., Shirakusa T. et al. Postradiation sarcoma
of the chest wall: report of two cases. Surg Today 2006;36(12):1101—4.
DOI: 10.1007/500595-004-3300-9
. Mayer R., Aigner C., Stranzl H. et al. Radiation-induced
osteosarcoma of the chest wall. Breast J 2002;8(5):320—2.
DOI: 10.1046/.1524-4741.2002.08517 x

4

juay

A.K. Banues: pa3paboTKa KOHLIEILMHY U A13aiiHa UCCIeI0BaHUsI, HAITMCAHWE TEKCTA CTaTbhU;

A.T. CanbkoB, M.B. EnbLoB: leyeHre MalMeHTOB, cOOp MaTrepuaa;

A.B. ®enoposa, O. EbuMeHko: aHaIU3 MOTyYeHHBIX TaHHBIX, IIOA00P WIIIOCTPaTUBHOIO MaTepuaa.

Authors’ contributions

A.K. Valiev: development of the concept and design of the study, article writing;

A.G. Salkov, I.V. Eltsov: treatment of patients, collecting material;

A.V. Fedorova, O. Efimenko: analysis of the data obtained, selection of illustrative material.

ORCID aBtopoB / ORCID of authors
A.K. Banues / A.K. Valiev: https://orcid.org/0000-0002-2038-3729
A.T'. CanbkoB / A.G. Salkov: https://orcid.org/0009-0006-0400-3331

A.B. ®enoposa / A.V. Fedorova: https://orcid.org/0000-0002-4516-3255

0. Edumenko / O. Efimenko: https://orcid.org/0000-0003-3635-4380

KondmkT unrepecoB. ABTOpPbI 3asIBJISIIOT 00 OTCYTCTBUU KOH(IMKTA MHTEPECOB.

Conflict of interest. The authors declare no conflict of interest.

®unancuposanue. VccienoBanue NpoBeaeHo 6e3 CIIOHCOPCKOI TTOIIEPKKH.

Funding. The study was performed without external funding.

Co0utroieHne npas NANMEHTOB 1 MPABKI OHOITHKH

TIporokoun uccaenoBaHus 0000peH KOMUTETOM 110 OromMenuimHcKon atuke GI'BY «HauvoHanbHbI MEAMIIMHCKUN MCCAEI0BATEIbCKUN LIEHTP

oHkoJyiorur uM. H.H. Bioxuna» Munsnpasa Poccuu.

[MauuenTs! noanucan HHOOPMUPOBAHHOE COTJIacHe Ha MyOIMKALMIO CBOMX TAHHBIX.

Compliance with patient rights and principles of bioethics

The study protocol was approved by the biomedical ethics committees of N.N. Blokhin National Medical Research Center of Oncology, Ministry

of Health of Russia.
The patients signed an informed consent to the publication of their data.

Crarpsa noctynuiaa: 10.05.2024. Ipunsra K myoamkaman: 07.06.2024.
Article submitted: 10.05.2024. Accepted for publication: 07.06.2024.

CapKombl KOCTei, MATKUX TKaHeit u onyxonun koxu Journal Bone and soft tissue sarcomas, tumors of the skin

2024 | Tom16 Volume 16 | Ne2 Issue?2


https://doi.org/10.2147%2FCMAR.S250789
https://doi.org/10.3390/technologies9040097



