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TpexMepHas KOMIIBIOTEPHAS MOAEAD TOIOTPadO-aHATOMUYECKHMX BAPHAHTOB AMM(ATHIECKUX Y3AOB B IIOAMBI-
IIeYHOH SIMKE AAeT OCHOBAHMS YCOMHMTBCS B HeNPepPeKaeMOCTH M3BECTHBIX AAHHBIX II0 HOPMAAbHOHM aHATOMUH
ANMQATHYECKHX Y3A0B. DTO KacaeTcs, B OCHOBHOM, HAAWMHS AATEPAAbHO (T1A€Y€eBOI) IPYIIIIbI TOAMBIIIEYHBIX AUMPO-
y340B (4-6 y3A0B), KOTOpble MOTYT PAacllOAAraThcsl He TOABKO Ha MEAMAABHOM, HO M Ha 3aAHel TOBEPXHOCTH IIA€Ya.
B psiae cAydaeB 9Ta IpyIia IOAMBIIIEYHBIX AUM(OY3A0B BOOOIIE OTCYTCTBYeT B CBOEM THIIMYHOM MeCTe M HaXOAUTCS
B TECHOM COCEACTBE C L}eHTPaAbHOI (IIPOMeXyTOYHOI) Ipymoi Anmdpoy3aos. BHuManue k aarepaabHOil (maede-
BOi1) TpyTiIie AMMOY3A0B BHI3BAHO TeM, 4TO Yepe3 HUX MPOUCXOAUT AUMPOAPEHAXK OT BCell IOBepPXHOCTHOM (amu-
dacymarbHOI) AMMPATHIECKO CHCTEMBI BOAIPHON MOBEPXHOCTU BepXHell KOHedHOCTH (KOXa U TIOAKOXKHAS KAET-
qatka). OT AaTepaAbHOMN TPYIIbI AUMPATHIECKHX Y3A0B AUMPOAPEHAX HAMPaBAeH AUGO K IIeHTPAAbHOI IpymIe,
AUDO K ACABTAIIEKTOPAABHBIM AMMdaTHIecKuM y3aaM. B xope moambimeunost anmopnccexkuuu I, IT u III yposHeit
IIpH pake MOAOYHO JKeAe3bl BO3MOXKHO COXPAHHTb TOABKO AEABTAIleKTOPAABHBIN AUMPOY3eA C ero adpdepeHTHHIMH
1 3¢ pepeHTHBIMH COCYAAMH, 00eCIIeUMBAIOIIMMHU IIOAHOLIEHHBII AMMPOAPEHAXK OT AOPCOAATEPAABHOF II0OBEPXHOCTH
BepxHell koHeyHocTU. HO B 9T0i1 cuTyarmu 6e3 anmdoppeHaxka (IOBepXHOCTHOTO M rAy60KOr0) IpH COXpaHHOI
AUMQONIPOAYKIMH OCTAeTCsl BHYTpeHHsA (BOASIPHAs) 9acTb BepXHell KOHEYHOCTH, TA€ HAYMHAET Pa3BUBATbCS AUM-
¢ocras. MckaroueHne cocTaBaseT BapUaHT AOKAAM3AIMHU IIA€UEBOM TPYIIIBI AMM(OY3AOB Ha 3aAHEH IOBEPXHOCTH
IIAe4a, IPH KOTOPOM YAQETCSI COXPAHHUTb AAT€PAABHYIO IPYIITY AMMATUIECKUX Y3AO0B, He IIONAAAIONIYIO B OAOK XKH-
POBOI KAETYATKH C APYTUMH PETHOHAPHBIMHE AMMGOY3AaMH, & 3HAYUT M YACTUYHO COXPAHHUTDH AMMPOAPEHAXK OT Me-
AMAABHOH ITOBEPXHOCTHU HIIICHAATEPAAbHON BePXHEH KOHEYHOCTH B HAIIPABAEHHHM K AGABTAIIeKTOPAABHOMY AMM$a-
TdeckoMy y3ay. C yueToM Tomorpado-aHaTOMHYECKOH BapHabeAbHOCTH KOAAEKTOPOB AUM(POOTTOKA B ITIOAMBIIIEY-
HOM SIMKM U Pa3HOOOPA3HOIO XapakTepa BOBACUEHHOCTH AMM(OY3AOB B METACTATHUECKHI IPOIIECC, B KAKAOM
KAUHHYECKOM CAydae, CTAaHAAPTHOE IIPeAOTEpalMOHHOe KAapTHPOBAaHHME IOAMBIEYHBIX ANMPOY3A0B (reverse
lymphatic mapping) He MO3BOASeT CIIPOrHO3UPOBATb PUCK M CPOKH PasBUTHS IMOCAEONEPALMOHHON AMMPeAeMbl
BepxHell KoHeuHoCTH. [IpenMyiecTBOM Haleil TEXHOAOTMH — AByXKOHTPACTHOH QAIOOpeCIieHTHO! AuMborpadpuu —
SIBASIETCS. BO3MOXKHOCTb BH3YaAbHOH AMGQEpeHIIMPOBKM BCeX 9AEMEHTOB AMM(POOTTOKA OT MOAOYHOM >KEAe3BI
(indocyanine green — ICG) u uncuaarepaabHoii BepxHeit koneunocru (methylene blue — MB). Ilo pesyasraram
MICCAEAOBAHHS MOXXHO OYAET YTOYHUTD AOKAAM3ALIMIO AQTEPAAbHOM (TA€4EeBOI) TPYTIIBI IOAMbIEYHBIX AUMPOY3-
AOB, Tororpa$po-aHATOMUYECKHe 0COOEHHOCTH KOAAEKTOPOB AMM(OOTTOKA B IIOAMBIIIEYHOM SIMKe M ITOKA3aHUI K
BBIIIOAHEHHUIO AUMQOBEHO3HOTO IIYHTHPOBAHMSA AAS IIEPBHYHOMN XUPYPIUYECKOH IPOPUAAKTUKH ITOCTMACTIKTOMH-
9ecKoi AnMdeAeMbl BepXHell KOHEYHOCTH.
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KaroueBbie caoBa: PAOUKANDHAS MACHIKINOMUS, KAPIMUPOBAHUE AUMPOY3A08, NOCHMACMIKINOMUHECKAS
Aumpedema epxHeil KOHEUHOCU, NPOPUAAKMUKA NOCHIMACIIKIMOMUHECKOT AumPedembl,
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A three-dimensional computer model of the topographic and anatomical variants of the lymph nodes in the axil-
lary fossa gives reason to doubt the indisputability of the known data on the normal anatomy of the lymph nodes.
This mainly concerns the presence of a lateral (shoulder) group of axillary lymph nodes (4-6 nodes), which can be
located not only on the medial, but also on the posterior surface of the shoulder. In some cases, this group of axillary
lymph nodes is generally absent in its typical place and is in close proximity to the central (intermediate) group of
lymph nodes. Attention to the lateral (shoulder) group of lymph nodes is due to the fact that through them lymph
drainage occurs from the entire superficial (epifascial) lymphatic system of the volar surface of the upper limb (skin
and subcutaneous tissue). From the lateral group of lymph nodes, lymph drainage goes either to the central group
or to the deltapectoral lymph nodes. In the course of axillary lymph node dissection of I, II and III levels in breast
cancer, it is possible to save only the deltapectal lymph node with its afferent and efferent vessels, which provides
full-fledged lymphatic drainage from the dorsolateral surface of the upper limb. But in this situation, without lym-
phatic drainage (superficial and deep) with preserved lymph production, the inner (volar) part of the upper limb
remains, where lymphostasis begins to develop. An exception is the variant of localization of the brachial group of
lymph nodes on the posterior surface of the shoulder, in which it is possible to preserve the lateral group of lymph
nodes, which does not fall into the block of adipose tissue with other regional lymph nodes, and therefore partially
preserve the lymph drainage from the medial surface of the ipsilateral upper limb towards the deltapectoral lymph
node. Taking into account the topographic and anatomical variability of the lymph drainage collectors in the axillary
fossa and the varied nature of the involvement of lymph nodes in the metastatic process, in each clinical case, the
standard preoperative mapping of axillary lymph nodes (reverse lymphatic mapping) does not allow predicting the
risk and timing of the development of postoperative upper limb lymphedema. The advantage of our technology —
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two-contrast fluorescent lymphography — is the possibility of visual differentiation of all elements of lymph drainage
from the mammary gland (indocyanine green — ICG) and the ipsilateral upper limb (methylene blue — MB). Ac-
cording to the results of the study, it will be possible to clarify the localization of the lateral (shoulder) group of axil-
lary lymph nodes, topographic and anatomical features of the lymphatic drainage collectors in the axillary fossa and
indications for lymphovenous shunting for primary surgical prevention of postmastectomy lymphedema of the upper

radical mastectomy, lymph node mapping, postmastectomic lymphedema of the upper limb,

prevention of postmastectomy lymphedema, axillary lymph node dissection, lympho-venous

limb.
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CoBpemeHHbIE TEXHOAOTHH XHPYPIHYECKOTO
A€YeHMs PaKa MOAOYHOM KeAe3bl 0a3upyrTCs Ha
INPUHIUIIAX KAACCHYECKOH MOAUQUIIMPOBAHHON
papukaspHOl MacTakTomuu 1o J.L. Madden u co-
ast. (1965, 1972) [1, 2]. DTy onepauuio BbIIOAHS-
I0T B AOOOM OHKOAOTHMYeCKOM IieHTpe Mupa. OHa
IIO3BOAVAQ TIOAYYUTH BEAUKOAEIIHBIE OTAJIACHHBIE
pe3yAbTaThl AedYeHHS paKa MOAOYHOM >KEeAe3bl
(PMJK) ¢ moxasaTeAsMM NISATHAETHEH BBKUBAEMO-
ctu A0 95,5%. K coxaaeHMio, OAHUM U3 ITOCAEACT-
BHI1 TaKO! OIIEPAIlUH SBASIETCS PA3BUTHE B pa3HbIe
cpoku (MecsIbl, TOAbI) TOCAE XHPYPrHYECKOrO
BMEIIATEAbCTBA MTOCTMACTIKTOMUIECKON AmMeae-
Mbl BepxHeit koneunoctu (IIMABK), wacrora xo-
Topoit Moxer pocturate 70% [3, 4]. Xupypru-
onkoaoru cuutarT, 9ro IIMABK — opHO u3 upes-
BBIYAHO YAaCTBIX OCAOKHEHHUIN KOMIIAEKCHOTO Aeve-
mus PMOK [S].

ITocTmMacTakTOMUYeCcKas AMM¢eaeMa BepxHein
KOHEYHOCTU — 3TO AMMQOTEHHBIH OTeK MSIKHX
TKaHel, BO3HUKAIOIUI B pe3yAbTaTe HAKOIAEHHUS B
HUX 6OraToil OEAKOM MHTEPCTULIMAABHOM KUAKOCTH
(BBICOKOOEAKOBBIIT OTeK), BBI3BAHHBIN HU3KOMH po-
IIyCKHOM CIIOCOOHOCTBIO PErMOHAABHOIO AMMGATH-
4eckoro pycaa (HeAOCTaTOYHOCTBIO AMMPOAPEHANKA)
B KOMOMHAIIMH C HEAOCTATOYHOM 9KCTpaAuMParide-
CKOHN «yTHAM3ALAEN> OEeAKOB TIAA3MBI, KOTOpast Co
BpeMeHeM IIPUBOAUT K Pa3BUTHIO HEOOPATHMBIX
GUOPO3HBIX HM3MEHEHMII B KOXE M IIOAKOXKHOM
kaerdatke [6]. B MKB-10 aumepema BepxHeit Ko-
HEYHOCTH B CTPYKType IIOCTMacTIKTOMHUYECKOIO
CHHAPOMA BBIAGACHA B OTAEABHYIO HO30AOTHIO U
nMeeT cobCTBeHHbIN koA 197.2. B xoHIe mpomaoro
Beka vacrora IIMABK B crpanax 3amapnoi Es-
pomsl mocae KoMbuHHpOBaHHOrO AeveHus PMIK,
BKAIOYAIOIMETO HE TOABKO AMMQOAUCCEKIHIO pe-
TMOHAPHBIX AUMPOY3A0B, HO U AY4EBYIO TEpPAIIHIO,
BapbupoBasa o 38 A0 89% [7]. B 2013 r. B xxypHase

«The Lancet Oncology» (T. 14, c. S500-515) Brep-
Bble OBIAM IIPUBEACHBI COBpeMEHHbIE AAHHbBIE
T. DiSipio u coaBT. 0 pe3yAbTaTax MeTaaHAAM3a Jac-
TOTBI Pas3BUTHA AUMeAeMbl BepXHeH KOHEYHOCTHU
rocae KOMbHUHHEpOBaHHOTO AeveHuss PMDOK [8].ITo
UX AQHHBIM, B MHpE €XEeTOAHO OIepHpyroT 1,3 MAH
JKEHIITUH TI0 IIOBOAY AQHHON IATOAOTHU U TOABKO
B 10-40% cAy4aeB BBIITOAHSAIOT PAAUKAABHYIO MaCT-
9KTOMUIO C PaCIIMPeHHOM AMMOAUCCEKIIHel, I10-
Ay4asi IIOCAEOIIePAI[UOHHbIE OCAOXKHEHHUS B BHAE
IIMABK B ToM >xe xoamuectBe. Hapsay co cran-
AApPTHBIMU OOBEMAMU XHPYPTHIECKOTO A€YeHHs
PMOK npuMeHSIIOT ¥ OpPraHOCOXPAHSIOMUH TOAXOA,
0a3UPYIOIIHIICS HA COBPEMEHHbIX PAAMOU3OTOIHBIX
MeTOAAX AMArHOCTHMKH, KaK MepBUYHOrO 0Yara, Tak
U BTOPMYHOI'O MeTacTaTH4ecKoro nopaxenus. Ilo-
CAe OHOIICHMM CHIHAABHOTO AMMQOY3Aa B IIOAMBI-
IMIeYHOH sIMKe U OTCYTCTBUSA B HEM METACTa3a, MpHU
HAAVMHM EAMHUYHON OITYXOAW HeOOABIIOro pas-
Mepa 0e3 HHBAa3HU OKPYXKAIOIHX CTPYKTYP BBIIOA-
HAIOT CEKTOPAABHYIO Pe3eKIIHI0O MOAOYHOM >KeAe3bl
0e3 akCHAASIpHON AnMopucceknmu. Taxoit Aug-
$epeHIMpPOBaHHbIN IIOAXOA TO3BOAMA YMEHBIIHMTDH
KOAMYECTBO PAAUKAABHBIX MacTaKTOMHI 110 J.L. Mad-
den u, cOOTBETCTBEHHO, CHU3UTPH YACTOTY BO3HUK-
HoBeHmsa IIMABK B crpanax 3amapuoi Espormsr ¢
70% a0 5-35%. OaHako mocae GHOIICUM CUTHAAb-
HOTro AUM$OY3Aa y 2—6% >XEHIIMH TakoKe Pa3BUBa-
Aach AMMdeaeMa BepxHed KOoHedyHOCTH. O pesyas-
TaTaX MATHACTHEH BBDKMBAEMOCTH IIOCAE€ OPTraHO-
coxpansomux onepanuit mpu PMOK unnpopmanmu
noka Maao. ITo poarsbmvM T. DiSipio u coasr. [8], exe-
TOAHO 4YHCAO TAIIMEHTOK C AMMQeAeMOH BepxHeHn
KOHeYHOCTH ITomoAHsseTcs Ha 300 ThIC. >XEHIIHH.
ITpu onenke wacrors passurus IIMABK ycranoB-
A€HO, 4TO B TeYeHHe IIePBOT0 I'OAA IIOCAE OTlepaLiui
AnMdepeMa 6bIAa AHarHOCTHpOBaHa y 13,5% manu-
€HTOK, KOTAQ 00'beM HIICHAATEPAABHOI KOHEYHOCTH
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IpEeBbIIIAA 00beM KOHTPAATEPAABHOI (3A0P0B0171)
KoHeyHOCTH He MeHee yeM Ha 200 ma. C Takoii xe
pasHuIlell B OObeMe MEXAY BEPXHHMH KOHEYHO-
crsMu anMepeMa BcTpedasacs y 30,2% marueHTOK
gepes S aeT. Yepes 10 aeT mocae papAMKaAbHOM MacT-
9KTOMHMH, AUMPeAeMa BepXHeH KOHeYHOCTH BCTpe-
gaaace y 41,1% >xeHmun [9]. ITo pammBIM G. Vis-
conti (2018), aumdesema BepxHeit KOHEYHOCTH B
98% cay4aeB — aTo «breast cancer related lymphe-
dema» [10]. CymecTByioT u Apyrue peakue mpw-
YUHBI Pa3BUTHA BTOPHYHOM AMM$EAEeMbl BepXHeH
KOHEYHOCTH, CBSI3AHHBIE C IIOBPEXACHHUIMH AUM$a-
TUYECKON cucTeMbl (TpaBMaTUYECKHe, OHKOTEeMa-
TOAOTMYECKHE M Ap.), BbI3bIBAIOIIUE HapyIIEeHHUs
AUMPOApPEHXKA U3 COOTBETCTBYIOI[ETO pPervoHa.
B Hacrosmee Bpems ¢opMHpPYeTCS YCTOHYHMBOE
MHEHHe CYUTATh AMM$eAeMy BepXHeH KOHeYHOCTH
IIOCAe PaAUKaAbHOM MacTakTomuu 10 J.L. Madden et
al. [1, 2] aTporennsm ocaoxuenuem. B nacrosmee
BpeMsI HeT TeXHOAOTHUH, ITO3BOASIIOIIUX IIPU aKCHA-
AIPHON AMMQOAMCCEKIIUN IIPOBECTH IIPeABApH-
TEABHYIO BH3YaAbHYIO AMPPEepeHIUPOBKY Kak 00-
IIIMX, TAK U COOCTBEHHBIX 9IAEMEHTOB AUMPOAPEHAKA
(AMMOY3AO0B, TPHHOCAIUX U OTBOASIIUX AUMPO-
COCYAOB) TaKHUX COCEAHHX OPIaHOB, KAaK MOAOYHAsS
XKeAe3a U MIICUAATePAAbHAsl BepXHsAS KOHEYHOCTb.
Bce npuBeaeHHbIE BbIIle AQHHBIE CBHAETEABCTBYIOT
0 TOM, 4TO pa3paboOTKa TEXHOAOTHUIT IIPOPUAAKTHUKI
ITMABK Ha ocHOBe AQHHBIX AByXKOHTPACTHO! (AIO-
opecIieHTHO! AUMPorpaduH, KpaiiHe aKTyaAbHa.

ITeAp mccAeAOBAHHUS: OIICGHUTb COBpeMEHHBIE
BO3MOXXHOCTU IMPOPUAAKTUKU IOCTMACTIKTOMUYE-
CKOM AMM{eAeMbl BepXHeH KOHEYHOCTH IPHU BBIIIOA-
HEHUH MOAUQHITMPOBAHHON PAAMKAABHON MaCTIK-
tomuwu o J.L. Madden [1, 2].

3aaaun HCCACAOBAHUS.

1. ITpoaHaAM3HpPOBATh BAPHAHTHYIO aHATOMMIO
PEerHOHAPHBIX KOAAEKTOPOB AMMQOOTTOKA MOAOY-
HOH >KeAe3bl M BepXHell KOHEYHOCTH C ITO3UIIHH
NPOPHAAKTHKHI IOCTMACTIKTOMUYECKOH AMMeAeMBbI
BepXHel KOHEYHOCTH.

2. O1jeHUTDp TNEPCHEKTUBBI TEXHOAOTHUH ABYX-
KOHTPACTHOTO KAPTHPOBAHUS PETrHOHAPHBIX AMM-
PaTHIeCKHX Y3AO0B, IPHUBOASIIMX M OTBOASIIHX
AUM$OCOCYAOB, APEHHPYIOIIUX AUMPY OT MOAOYHOM
XKeAe3bl ¥ BepXHeH KOHEYHOCTH B IPOPHUAAKTHYIE-
CKOM XHPYPTHH ITOCTMACTIKTOMUYECKON AUMEAEMBI
BepXHel KOHEYHOCTH.

MATEPUAJ U METO/bI

BapuanThl TOnmOrpa¢uM IOAMBIIIEYHBIX AHUM-
$Oy3A0B aHAAM3UPOBAAHM, ONMpPAsACh Ha AAHHbIE
150 AMTepaTypHBIX HCTOYHHMKOB IIO Tomorpaduye-
CKO¥ QaHATOMUH ITOAMBIIIEYHBIX AUMPOY3AOB, OIIy6-
AMKOBaHHBIX 3a mocaepnue S0 aer. Ha xadeape
OIlepaTHBHON XUPYPTUH M TOIOrpaduiecKoi aHa-
tomuu C3TMY um. WML.U. Meunukosa (r. CaHKT-

Ilerep6ypr) NPOBOAMAM OOBEMHO-CTPYKTYPHbIit
AHAAM3 BAapHAHTOB TONOTPaQUU IOAMBIIICYHbIX
AUMQOY3A0B C UCIIOAB30BAHHEM IIPOrPaMMBbI I'MO-
PHAHOTO TpeXMepPHOTO MOAeAupoBaHus Power
SHAPE (Delcam, Beauxobpuranus). AHaAu3 moay-
YeHHBIX Pe3yAbTATOB OCYI]ECTBASIAU ITyTeM CpaBHe-
HHS TTIOAYYEHHBIX AQHHBIX C HHQOPMAIHel O TTOA-
MBIIIEYHbIM AUMPOY3AaM, 3aKpEIAeHHOH B Mexay-
HapOAHOM aHATOMUYECKOM HOMEHKAAType (2003).
Pa3paboTKa TEXHOAOTHH KapPTHPOBAHUS Perro-
HAPHBIX AMM(OY3AOB, IMPHUHOCSIIMX M OTBOASIIHX
AUMPOCOCYAOB MOAOYHOHM >KeAe3bl M HIICHAATe-
PaAbHOIT BepXHeil KOHEYHOCTH OBIAA OCYILIeCTBACHA
Ha OCHOBE ABYX AUM(OTPOIIHBIX PAIOOPECIPYIOIIHX
npemnaparos (indocyanine green — ICG, methylene
blue - MB) no rpaury Muno6pnayku P® B pamkax
coraamenus N2 14.579.21.0146  (yHuxaabHslit
upentudukarop — REMEFIS7917X0146) na 6ase
Tomckoit TexHHKO-BHeApeHdeckoi 30Hb 1 B AHO
«HUU muxpoxupyprum» (r. Tomck). Ioaysen
matenT N2 2707828 P®, MIIK A61B 6/00 «Ycr-
PONCTBO AAS POTOAMHAMHYECKON BH3YaAH3AIIHH
AASL At depeHImanuy myTeit AMMPooTTOKa> [11].

PE3YJIbTATDBI

B MexaAyHapoAHOM aHATOMMYECKOM HOMEeHKAQ-
Type (2003) 6b1aa 3aKpernAeHa MHPOPMALUSI O TOM,
YTO peruoHapHble AMMPATHIECKHE Y3Abl BepXHeH
KOHEYHOCTU — 3TO TIAeueBble (AaTepaAbHbIE), LeH-
TpasbHble (IPOMEXYTOUHbIE), amMKaAbHble (MOA-
KAIOUMYHBIE ), AEABTOINEKTAPAAbHBIN Y3€A, HAAKAIO-
qudHble AUMarudeckue y3abl (TAybokue mIeitHble
y3ab1). V13 mepeuncAeHHbIX IPYIIT O6IUMU AAS MO-
AOYHOI >KeAe3bl U BepXHel KOHEUYHOCTHU SIBASIOTCS
IIeHTPaAbHAsl M allMKaAbHAs TPYIIA MOAMBIIIEYHBIX
AuMdoy3a0B. VimeroTcs paHHBIE 00 0COOEHHOCTSIX
OTTOKa AMM®BI M3 30HBI COCKOBO-apPEOASPHOIO
KOMITAEKCA, KOTOPBIN IPOUCXOAHT, B IIEPBYIO Ove-
peAb, B IapacTepHAAbHBIN AMMQPATHYECKHI Y3ea,
PACIIOAOXKEHHBII B 5-M MeXpebepHOM IPOMeXyT-
Ke, HeIIOCPEACTBEHHO Y Kpas TPYAMHBI BAOAb BHYT-
peHHel rpyAHoil apTepun [12].

OaHako KAaccuyeckas, HOPMAaAbHAs aHATOMUS
AUMQATHIECKUX Y3AOB IIOAMBIIIEYHOM SIMKH He OT-
paxaeT BCero MHOroo6pasusi BAPUAHTOB TOIIOTPa-
¢uu, HAAMYMA MAM OTCYTCTBHMS OTAEABHBIX TPYIII
MOAMBIIIEYHBIX AMMPOY3A0B. IToaTomy ¢ momompio
CIIEIJHAABHON KOMIIBIOTEPHOM IIPOrpaMMbl ObIAd
IIOCTPOEHA TpexXMepHasi MOAEAb TIPYAHOM KAeTKH
C MOAOYHOM >KeAe30H M IpynIaMu AMMQaTHIeCKHX
Y3A0B TTOAMBIIIEYHOM SIMKH BO BCeX M3BECTHBIX TO-
norpado-aHaToMHyeckux BapuaHrax. Ha aToit csoe-
00pa3HOM MaTpHULe CTAAO XOPOIIO BUAHO HE TOABKO
BCe MHOroobpasue Ipynm AUMQATHIECKHX Y3AOB,
HO HMX PacCIOAOXKEHHE I1I0 OTHOIIEHMIO K KPOBEHOC-
HBIM COCYAaM, CTEHKaM IOAMBIIIEYHOM BIIAAMHBI U
MexpebepHbIM ipoMesxyTkam (puc. 1) [13].
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Puc.1. TpexmepHas KOMIBIOTEPHAas MOAEAb TPYAHOI
KAETKH C MOAOYHO¥ >keAe30it [13]

Fig. 1. Three-dimensional computer model of the chest
with the mammary gland [13]

HccaepoBaHne BapraHTHOM aHATOMHUHU AUMPa-
THUYECKUX Y3AOB MOAMBIIIEYHON SMKHU C MCIOAb30-
BaHMEM TPeXMePHOMN KOMIIbIOTEPHOM MOAEAU TPYA-
HOM KACTKH C MOAOYHOMH >KeAe30H IOKAa3aA0 HAaAM-
4Ke CAeAYIONMX KAMHMYEeCKU 3HAYMMBIX BAPUAHTOB
PaCIIOAOXKEHHUSI PETMOHAPHBIX MBIIEYHbIX AUMa-
Tudeckux y3aos (puc. 2, 3) [13].

TakuMm 06pa3oM, CHCTEMATH3ALMs AAHHBIX O
TONOTrpaduu PeruOHAPHbIX AMMQPOY3AOB IIOAMbI-
IIeYHON SIMKM IIOATBEPXKAQeT IIMPOKYIO TOIOIpa-
$o-aHATOMUYECKYI0 BapHabeABHOCTb PACIIOAOXKe-
HHUS Pa3AMYHBIX TPYII AMMQATHYECKUX Y3AOB, Ha-
AVYYIe VAW OTCYTCTBHE B TUIIMYHOM MeCTe TOM HMAU
HHOW TPYIIIBL, 00YCAABAUBAIOINVE BAPHAHTBI CHH-
TONUU KOAAEKTOPOB AUM(OOTTOKA KaK MOAOYHOM
JKeAe3bl, TAK M BepxHeil KoHeyHOoCTH. Bompoc o 3a-
KOHOMEPHOCTSIX M OCOOEHHOCTSIX AUMQOTeHHOTO
MeTacrasupoBanus PMOK npu onmcaHHBIX BapHaH-
TaxX TOIOTIpadUH MOAMBIIIEYHBIX AMMPOY3AOB TAKXKe
OCTaeTCs OTKPBITBIM.

MeTop pasuKaAbHOM MOAUPUITMPOBAHHOM MacT-
9KTOMHH IIPU paKe MOAOYHOM keAe3sl 1mo J.L. Mad-
den mpeamoAaraer ypaseHHe MOAOYHO JKEA€3BI C
AMMQOAHCCEKIINeN TOAMBIMEYHbIX AUM(OY3A0B 1-
II-1II ypoBHs eAuHBIM OAOKOM €3 YAQACHUS IPYA-
upix Mpi (puc. 4).CTaHAQpTHAS AUMPOAMCCEKIIUS
I ypoBua npeacTaBaeHa Ha puc. S. [13].

Puc. 2. Bapuanr Tonorpaduu moAMbIIIeYHBIX PErHOHAPHBIX AMMQOY3A0B: HeT BHYTpeHHeil rpynmsl (a); HeT mepeaHei

(TpancnexTopasbHoit) rpymmst (6) [13]

Fig. 2. Variant of the topography of the axillary regional lymph nodes: there is no internal group (a); there is no anterior

(transpectoral) group (6) [13]

Puc. 3. BapuanTt Tonorpadpuu NoAMbIIIEYHbIX PErHOHAPHBIX AUM(OY3A0B: AaTepaAbHasl TPYNIIA PaCIIOAOXKEHA IO 3aAHe
nosepxHOCTH maeda (a); Bce rpynmbl AMMQOY3A0B (AaTepaAbHbIe, BHYTPEHHHE, IHTPAAbHDBIE) PACIIOAOKEHDI Y BePIIHHDI

nopMbimreunoit smku (6)[13]

Fig. 3. Variant of the topography of the axillary regional lymph nodes: the lateral group is located on the posterior surface of

the shoulder (a); all groups of lymph nodes (lateral, internal, central) are located at the apex of the axillary fossa (6) [13]
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Puc. 4. ToTaabHast AUMPOANCCEKIMS B IOAMBIIIEYHOM sIMKe Ipy MacTakTomud 110 J.L. Madden [13]
Fig. 4. Total lymph node dissection in the armpit during mastectomy according to J.L. Madden [13]

a

Puc. 5. CranpaprHas aummdopucceknusa I yposua B mopmbimeuHnoit ssmke no E.I'. 3BonapeBy mpeamnoaaraer ypaseHue
JKHPOBOM KA€TYaTKH BMeCTe C NAaKeTOM AMM(OY3AOB B IPaHHIIAX: KHYTPH OT MOAAOHNATOYHOM apTepuH, KHHU3Y OT
MOAMBIIIEYHOH BeHbI M KHAPY)KH OT AaTePaAbHOro Kpas MaAOH IPYAHOH MbIIIIbI, BKAIOYas AMMQOY3AbI BAOAb
MOAAOTIATOYHOM M HAPY>KHOF IPYAHOI apTepHil: d — cXeMa; 6 — HHTpaonepaHoHHas KapTuHa [13]

Fig. 5. Standard level I lymph node dissection in the axillary fossa according to E.G. Zvonarev assumes the removal of fatty
tissue together with a package of lymph nodes within the following boundaries: medially from the subscapularis artery,
downward from the axillary vein and outwardly from the lateral edge of the pectoralis minor, including the lymph nodes
along the subscapularis and external thoracic arteries: a — diagram; 6 — intraoperative picture [13]

CoBpeMeHHas UACOAOTHUS TPEAYIIPEXAEHHUS Te-
HEePaAM3aLUU OITyXOAEBOTI'O ITpoIlecca He IPEATIOAa-
raeT HHAMBHAYAABHOTO AASL KQXKAOM IAIJUEHTKH obbe-
Ma TIOAMBIIIEYHON AMMPOAMCCEKIIMU U He paccMaT-
pHUBaeT BO3MOKHOCTb COXpPaHEHHUS AMMQoppeHaxa
OT WIICHMAAT€PAAbHOM BEpXHEM KOHEYHOCTH, AaXKe
€CAM TaKoBas uMeeTcs. AAS XHPYpra-OHKOAOTa B
IIEPBYI0 OYepeAb BAXHO CoOAoAeHHEe (yHAAMEH-
TAABHOT'O TPUHIMIIA OHKOAOTHUYECKOTO A€YeHMS —
PAAUKAABHOCTD OIIepaTUBHOT'O BMENIATeAbCTBA.

TEXHOJIOI'USA KAPTUPOBAHUA
PEITMTOHAPHBIX JIMM®OY3JI0B 1
JUMPOCOCY 0B AIBYX COCEJJHUX
OPI'AHOB

MeuTa MHOTHX IOKOAGHUH Bpadei-OHKOAOIOB
0 BO3MOXXHOCTH AOOIEPAllMOHHOM HEWHBa3UBHOM
OILIEHKHM OPTaHOIPUHAAAEKHOCTH U IIATOAOTHYECKO-
IO CTaTyCa pernOHApPHbIX AUMPOY3A0B U UX AUMPO-
COCYAOB CErOAHS CTAaHOBHTCS PeAAbHOCTbIO. ITO

CTAaAO BO3MOXHBIM C TIIOSIBA€HHEM TeXHOAOTHH
pAroOpeclieHTHOR AUMQOrpaduu C IperapaToM
HMHAOILIMaHMHA 3€A€HOTO ?indocyanine green - ICG),
KOTOPBII CBETUTCS IOA BO3AeHiCTBUEM HH(paKpac-
HOTO M3Ay4eHMs AAMHOM BOAHBI 780 HM; cBeueHMe
YAQBAMBAeTCsI POTOAUHAMUIECKO KaMepOii.

3a OCHOBY Halllell TEXHOAOTHUH ObIA B3SIT M3BECT-
HBII MeTOA «reverse lymphatic mapping>» [14], ¢
IIOMOIIIBIO KOTOPOTO ero CO3AATEASIM BIIEpBbIE YAQ-
AOCH pa3paboTaTh TEXHOAOTHIO 3ab0pa AnMParude-
CKOTO AOCKYTa B ITOAMBIIIEYHON SIMKE AASI ITOCAe-
AYIOLIETO IepeHOca B [IAXOBYI0 00AACTh C COXpaHe-
HUeM AMMQOAPEHAXa OT BepxHeldl KOHEYHOCTH
(puc. 6).

Hame obopyaoBaHue, B OTAUYME OT YIOMSHY-
TOTO BbIILIE METOAQ, CBSI3aHO C HCIIOAb30BAaHUEM ABYX
PAIOOPECIMPYIOMUX KOHTPACTOB (MHAOLMAHUH 3e-
A€HBIM Y METUAEHOBBIN CHHI/HZ), KOTOpble CBETATCH
II0A BO3AEHCTBHEM CBETOAHOAHBIX HHPPAKpPaCHbIX
U KPACHBIX Aa3epOB C AAMHON BOAHBI 780 u 660 HM
(puc. 7, 8).
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I'AaBHBIM IpenMyIIIeCTBOM Halled TeXHOAOTUH —
ABYXKOHTPACTHOM (AIOOPeCIeHTHOMN AuMPorpadpuu
COCEAHHX TEeppHUTOPUH, SBASETCA BO3MOXXHOCTbD
AudPepeHIPOBaTh HE TOABKO COOCTBEHHbBIE Tep-
puTtopun AUMOOTTOKA, HO u obmue. Ecan oaHM 1
Te Xe AMMQOY3ABI M AMMQPOCOCYAbI CBETATCA IpU
OAHOM U ApYTOil AnHaxX BoAHBI (780 u 660 HM), TO

HX MOXHO C YBEPEHHOCTbIO CUHMTATb O6IJ.II/IMI/I AN

COCeAHHMX oOfAacTell. AM3aiiH pa3pabaThIBAEMOro
060pyAOBAHUS U €r0 XapaKTEPUCTUKU IPEACTABAE-
HbI Ha puc. 9. O6AaCTb HOAKOXKHOTO BBEACHHUSI M AO-
3bI BBOAMMBIX (AI0OPECLIMPYIOIVX [IPENIapaTOB AAS
KapPTUPOBaHMs AUMQOY3A0B M AUMPOCOCYAOB MO-
AOYHOI1 JKeAe3bl U BepXHeil KOHEYHOCTH OBIAM OIIpe-
AEAEHBI Ha OCHOBE OIIBITA KOAAET, pa3paboraBIuux
«reverse lymphatic mapping>.

Puc. 6. IIpumenenne «reverse lymphatic mapping» AAs KapTHPOBaHNUS OAMBIIIEYHBIX AUM(PATHIECKHX Y3A0B
U «CHTHAABHOTO y3Aa>» [ 14]

Fig. 6. Application of "reverse lymphatic mapping" for mapping axillary lymph nodes and "sentinel node" [14]
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Puc.7. Cnioco6 Busyasmsapum kxoutpacroB ICG m MB. AAs aroopecieHUHMH MeTHACHOBOIO CHHEIO HMCIOAB3YeTCs
Aa3ePHBII ANOA, MAKCHMYM H3Ay4eHHSI KOTOPOTO COOTBETCTBYET AAMHE BOAHDBI 660 HM; AAST pAIOOpECIIEeHIIMH HHAOIIMAaHUHA
3€ACHOT'0 HCIIOAB3YeTCS Aa3ePHBIH AMOA, MAKCHMYM M3Ay4eHHS KOTOPOrO COOTBETCTBYyeT AAMHEe BOAHBI 780 HM. ITuku
MaKCHMaAbHOTO CBEYeHHs METHACHOBOTO CHHEro M MHAOIHAHMHA 3eAeHOro 6yayr 705 u 800 HM cooTBercTBeHHO (W3
OT4YeTa O IPAHTy B PaMKax coraamenus N¢ 14.579.21.0146, yauxaabHslit upenTduKaTop - RFMEFI57917X0146)

Fig. 7. Method of visualization of ICG and MB contrasts.

For methylene blue fluorescence, a laser diode is used, the

maximum emission of which corresponds to a wavelength of 660 nm; for the fluorescence of indocyanine green, a laser
diode is used, the maximum radiation of which corresponds to a wavelength of 780 nm. The peaks of the maximum
luminescence of methylene blue and indocyanine green will be 705 and 800 nm, respectively (from the report on the
grant under the agreement No. 14.579.21.0146, unique identifier - RFMEFIS$7917X0146)
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a 6

Puc. 8. Hso06parkeHne 3KCIePHMEHTAABHOTO KHBOTHOTO (KpbIca-camern anHuE Bucrap Maccoit 338 r), moayueHHOe Yepes
1,5 MMH MOCA€ CHHXPOHHOIO BBEACHMS BOAHOTO PacTBOPa METHACHOBOTO CHHErO C KOHIeHTpanuei kpacuteas 0,1%
B A03e 0,2 MA/KI B IPaBYIO 3aAHIOKO AQITy M BOAHOI'O PACTBOPA HHAOIIMAHMHA 3€A€HOTO C KOHIeHTpanueit kpacureas 0,05%
B A03e 0,2 MA/KT B A€BYIO 3aAHIOIO AQIy, MOAydeHHOro ¢ momompio Makera AIIK POAB (anmaparHo-nmporpaMMHbIit
KOMIIAEKC PacIIMPEeHHON POTOAMHAMUYECKOH BH3YaAM3aLHH AASL AnddepeHnuanun myreit AUMPOOTTOKA OT GAM3KOpac-
MOAOKEHHbIX OPTaHOB) NMPH HACTPOIlKe MaKeTa AASL perucrpanuu $pAyopecueHIuH 06ouX KpacuTesell B MOHOXPOMHOM
pexxuMe (a), B pexknMe OKPaIIMBaHMs CIIEKTPAABHOTO H306paskeHHs pa6odeii 06AaCTH ¢ HCIIOAb3OBaHHEM MAAMTPBI IICEB-
aouseroB (6) (u3 orTyera mo rpaHry B pamkax coraamenus N¢14.579.21.0146, yHHKAAbHBIA HAeHTHYHKATOp —
RFMEFI57917X0146)

Fig. 8. Image of an experimental animal (rat, male Wistar line, weighing 338 g), obtained 1.5 min after the simultaneous
introduction of an aqueous solution of methylene blue with a dye concentration of 0.1% at a dose of 0.2 ml / kg in the
right hind paw and an aqueous solution of indocyanine green with a dye concentration of 0.05% at a dose of 0.2 ml / kg
in the left hind paw, obtained using the APC RFDV model (hardware and software complex for extended photodynamic
imaging for differentiating lymph drainage pathways from nearby organs) when setting up a layout for registration of
fluorescence of both dyes in monochrome mode (a), in the mode of coloring the spectral image of the working area using
a palette of pseudo colors (6) (from the report on the grant under agreement No. 14.579.21.0146, unique identifier -
RFMEFI57917X0146)
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Fig. 9. Design of the developed equipment for the differen-
tiation of lymph flow pathways

B IIOAAOTIATOYHbIE AUM$aTHIecKre y3Abl (OHH Ke
3apHUe TIOAMBIIIEYHbIE; MX HAaCIMTHIBAIOT 6-7), BO
BHYTPEHHHE IIOAMBINIEYHbIE, B MEXIIEKTOPaAbHbIE
AuMarudeckre y3abl (OHM ke MepeAHHe MOAMbI-
IIeYHbIe; X KOAUIECTBO OOBIYHO cocTaBAseT 4-5),
B IleHTpaAbHble (MX 4MCAO — 3-5) W ammMKaAbHbIE
AuMarudeckue y3abl (B Koandectse 6-12), a TakKke
B ITapacTepHAAbHbIe AUMdaTHyeckue y3Abl. OO6mumu
AASL MOAOYHOI XXeAe3bl U BepXHell KOHEYHOCTH 0y-
AYT LieHTpaAbHbIE M aNMKaAbHble AMM(paTHYeCKHe
Y3ABL

Kpome obmux AnMpaTHiecKux y3A0B, AUMPO-
APEHaX OT BepXHell KOHEYHOCTH OCYIeCTBASETCA
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Jyepe3 AEAbTAIleKTOPaAbHble AUMQATHIECKUE Y3ABI
(B xoAMuecTBe — 1-2), UX TakKe OTHOCAT K MOA-
KAIOYMYHBIM, M AATepaAbHYI0 (TIA€4eBYI0) YTy
Aumarudeckux y3roB (B KoamdectBe — 4-6).
O6bruHo AaTepasbHas (mAedeBast) rpymma AuM¢o-
Y3AOB PacIoAaraeTcs Ha MEAMAAbHOM IIOBEPXHOCTH

IA€YEBOM BEHBI PAAOM CO CTBOAOM CPEAMHHOTIO
HepBa. OT 9TOM IpymIbl AUMPOAPEHAK OYAET HATH
AM00 K IIeHTPAABHOM, AMOO K A€ABTAIIEKTOPAABHOM
rpynne aumdoysaos (puc. 10) [15]. ITpu aumdo-
AuccekiuH I ypoBHA CBA3b MEXAY AaTePaAbHOM M
LIEHTPAaAbHOU I'PYIIIION IPEPhIBAETCA.

Puc. 10. AHaToMuYeCKHe, XUPYPrHYeCKHe U PEHTTEHOAOTHYECKHEe OYEePTAHMS 06AaCTeN MOAMBIIIEYHBIX AMMPATHIECKHIX
y3A0B. Bup criepeAu MOAMBIIIEYHOM BITAAMHBI M TPYAM ITOCA€ YaCTHYHOTO YAAACHHS I'PYAHBIX MBIIII] C COOTBETCTBYIOIHMH
yposmsimu (I-1I1), yka3aHHBIMH Ha aHATOMHYECKOM M KOMIBIOTEPHOM cpe3ax. AHMpaTHIeCKHe Y3AbI HACHTHQUIUPYIOTCS
Kak cAepyromue: maedesast (B), cy6nexropaasusie (P), Mmexxnexropassnas (iP), nopsomarounas (sS), nenrpaspras (C),
anmkaspHast (A) u mapacreprasbnas (pS) rpymmbl. AHATOMHYECKHMMH KAIOYEBBIME CTPYKTYPAMH AASl OTIPEACACHHS IieAe-
BBIX 06'5eMOB SBASIOTCS: 60AbIIast rpyaHas mbimmia (PM), Masas rpyanas mpimna (Pm), mepeansis sy6uatas mpima (SA),
mupodvaitimas Mpima cnussl — latissimus dorsi (LD), masast kpyraas mpimma — teres minor (Tm), 60AbImas Kpyraas MpIm-
na — teres major (TM), a Takke nopaomarounas (SS) u AByraasas (BB) mMpumipi. Apyrue opHeHTHpDI: MOAMbIIIETHBIE CO-
cyant (AV), okpy>eHHbIe HepBaMu TAedeBoro craetenus (BP), a Tarke noasonarounsie (SSV) u Topako-akpoMuasbHbie
(TAV) aprepun u Benbl. Yposuu (I-111) orpanudensl nocaeA0BaTeAbHbIME rpaHuaMu Mpimy, PM 1 Pm cooTBeTcTBEHHO
U He COOTBETCTBYIOT IPEAEAAM IPYIIIbI AHATOMHYECKHX y3A0B [ 15]

Fig. 10. Anatomical, surgical and radiological outlines of areas of axillary lymph nodes. Front view of the armpit and chest
after partial removal of the pectoral muscles with the corresponding levels (I - III) indicated on the anatomical and com-
puter sections. The lymph nodes are identified as the following: brachial (B), subpectoral (P), interpectoral (iP), sub-
scapularis (sS), central (C), apical (A), and parasternal (pS) groups. The anatomical key structures for determining target
volumes are: pectoralis major (PM), pectoralis minor (Pm), serratus anterior (SA), latissimus dorsi (LD), teres minor
(Tm ), the large round muscle - teres major (TM), as well as the subscapularis (SS) and biceps (BB) muscles. Other land-
marks: axillary vessels (AV) surrounded by nerves of the brachial plexus (BP), and subscapularis (SSV) and thoracoac-
romial (TAV) arteries and veins. Levels (I - III) are limited by the sequential boundaries of the PM and Pm muscles, re-
spectively, and do not correspond to the limits of the group of anatomical nodes [15]

AumdoapeHa)k OT BepxHell KOHEYHOCTH OCy-
IIIECTBASIETCS [I0 CHCTeMe TAYOOKHX M ITOBEPXHOCT-
HBIX AMMaTHYeCKHX KOAAEKTOPOB. Beero BripeasttoT
7 KOAAEKTOPOB OT BepxHel KoHeuHocTu. IllecTp us
HHUX — 4 ray6okux (Ay4eBoi, AOKTEBOI, MEXKOCT-
HBIA U IIA€YEBOM Boconﬂmnﬁ) U 2 IOBEPXHOCTHBIX
(MeAMaAbHBIl ¥ UEHTPAAbHBIN) AMMQATHIECKUX
KOAAEKTOpa — HAIPaBAEHBI K AaTepaabHOi (6oKo-
BOM, TIA€YEBOI1) MOAMBIIIEYHON TPyMIe AUMPATH-
4eckuxX y3A0B. OAMH KOAAEKTOP (ITOBEPXHOCTHBIN
AQTEPAABHDI) HAET K MOAKAIOYMIHOMY AMMQATH-
9ecKkoMy y3Ay (AEABTAaleKTOPaAbHOMY), a 3aTeM B
HAAKAIOUMYHBIE AuMaTudeckue y3abl (puc. 11) [16].

MexAy TAyOOKMMU U HOBEPXHOCTHBIMH KOA-
AEKTOpaMH AMMQOOTTOKA BepXHel KOHEYHOCTH
eCTb CBA3b HAa YPOBHE IIOAMBIIIEYHOMN SIMKH; 3A€Ch

B MecTax ¢acluasbHbIX oTBepcTuii MopecreHa u
KproBuabe, 4yepes KoTOpble IIPOXOAAT MEAMAAbHAS
(v. basilicae) u AaTepabHast OAKOXHBIE BEHbI PY-
xu (v. cephalicae), npoucxopnt nx camsuue. Ha
YPOBHE AOKTEBOM SIMKH, Ha ITyTU IIOBEPXHOCTHOTO
MEeAMAABHOTO KOAAEKTOpPA PACIOAAraeTcsi HapbAO-
KOBBII AUM(ATHIECKUIT y3eA Hap OAOKOM IIA€4eBOM
KOCTH.

AddepenTHbIe AUMPATHIECKHUE COCYABI OT Ad-
TepaAbHOI1 (TA€4EBOI1) TPYNIBI AUMATHIECKHX
y340B (4-6 y3AOB) HampaBAeHbI K LJeHTPaAbHOI
rpymie AUMaTHIECKHX Y3A0B, a 3aTeM K aluKaAb-
Hol rpymnre. YacTb coCyAOB HAET K MOAKAIOUMYHBIM
A@AbTANeKTOPAABHBIM AMMATHYECKUM y3AaM, a
3aTeM B HAAKAIOYMYHbIe AMMQATHYECKUe Y3AbI

(puc. 10, 11).
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Puc. 11. Cxemarnueckoe wu3o0paxkeHue AMMpaTHIECKOM
CHCTeMbl BepXHel KOHeYHOCTH H IepeAHeil BepXHed YacTH
rpyaHoit kaetku. (caeBa) AaTepaAbHbIN AMMQaTHYeCKHI
KOAAEKTOD pyKH ((PHOAETOBDIi) COEAHHSIETCS C ACAbTAIIeK-
TOpaAbHBIM AEMPOY3a0M (A) Ha MyTH K HAAKAIOUHYHOMY
anmdoysay (B). MeanasbHbiii Koasekrop (3eAeHbiit)
COEAMHSIETCS € AATePAAbHBIM TOAMbImedHbM y3aoM (C).
(ctipaBa) T'ay6okas anmdarmdeckas cucrema (opamskepast)
MPOXOAUT BMeCTe C TAABHbIMH apTePHSIMH U COEAMHSIETCS
C IIeHTPaAbHBIM TOAMbIIIeYHbIM AUMpoy3aom (D) [16]

Fig. 11. Schematic representation of the lymphatic system
of the upper limb and the front upper part of the chest.
(left) The lateral lymphatic collector of the arm (purple)
connects to the deltapectoral lymph node (A) on the way
to the supraclavicular lymph node (B). The medial mani-
fold (green) connects to the lateral axillary node (C).
(right) The deep lymphatic system (orange) passes with
the main arteries and connects to the central axillary lymph
node (D) [16]

Ilpu macrakToMuu mo MapaeHy ¢ AuUMOAUC-
CeKljuell MOAMBIIIEYHbIX AMMQOY3A0B I ypoBHA
VAQASIIOT IOAAOIIATOYHBIE AMMQATHIECKUE Y3AbL,
BHYTpeHHUE IOAMbIIIeYHbIe AUM(ATHIECKUE Y3ABI
M 9aCTh OOIIMX AASL MOAOYHOM JXEAe3Bl U BEepXHel
KOHEYHOCTU I|eHTPAAbHOM TIPYIIbl AUMQOY3AOB.
AuMdopuccekss B TakoM obbeMe IpepbIBaeT
AUMPOAPEHX BepXHeH KOHEYHOCTH IO 6 KOAAEK-
TOpaM, TaK KaK OT AATe€PaAbHOM I'PyIIbl AUMPOY3-
AOB OTTOK AUMBI HAET K IJeHTPAaAbHBIM AUMPOY3-
Aam. ITpu aumdoarCcceKIy MOAMBIIIEYHBIX AUM$O-
y3a0B I-1I ypoBHe#H Takke YAQASIIOT BCIO LI@HTPaAb-
HyIO TPYIIIY, BKAIOYasl CyOIIEKTOpPAaAbHbIE M 4aCTb
Y3AOB alMKAAbHOM TPYIIIbI, PaCIIOAOXKEHHBIX BAOAD
BHYTPEHHEro Kpas MaAOil TPyAHO# Mbimsl [15], a
npu auMoauccekuu I-II-III yposreil B eAnHOM
6AOKe YAAASIOT U BCe aruKaAbHbIe ([TOAKAIOUMIHbIE
AUMPOY3ABI), PacIOAOXKEHHbIE MEXAY BHYTPEeHHUM
KpaeM MaAOHM TPYAHOHM MBIIILBI M KAKOYMIIEN [15],
eme 6OoAee OOmMHUPHO Hapymas AMMPOAPEHAK
BepxHell KOHeYHOCTH. B aToit cuTyanum coxpans-
eTCsI AMIIb AMMQOOTTOK II0 AATEPAABHOMY IIOBEPX-

HOCTHOMY KOAAEKTOPY OT AOPCOAATepPaAbHOM ITO-
BEPXHOCTU BepXHeH KOHEYHOCTH K AEAbTAIeKTO-
pasbHbIM  AuMarmyeckum  y3aam  (1-2y3aa),
apdepenTHbie AUMPATHIECKHE COCYABI OT KOTOPBIX
HalpaBAEHbl K HAAKAIOUMYHBIM AUMPATHIECKHM
y3aam (raybokue AumdaTmyeckue ysabl meu). To
€CTb, HE3aBUCUMO OT O0beMa IOAMBIMIEYHOMN AMM-
Poanccekuy, AMMPOAPEHAXK OT AOPCOAATEPAAD-
HOIl TOBEPXHOCTH BepXHel KOHEYHOCTH (KOXa,
TIOAKOYKHASI KAETYATKA) BCETAA COXPAHSAETCA 3a CYeT
A€AbTaNeKTOpaAbHbIX AUMPOY3A0B. IToaTomy cka-
3aTh OAHO3HAYHO, HACKOABKO 3HAYHUMbBIM OYAET Ha-
pyumieHue AMM(OOTTOKA OT BepXHeH KOHEYHOCTH,
[IOCA€ TOrO0 HAM HHOTO OObeMa IIOAMBIIIEYHOM
AUMQOAUCCEKIINY, HeAb3sl. OTOT acIeKT Tpebyer
AJABHEMIIEro M3y4eHHs IOCPEACTBOM COBpEeMeH-
HbBIX KOHTPACTHBIX METOAMK.

B mocaepHee pecATmAeTHe CTaAa MOIYASPHOM
upest npoduaaxruxu IIMABK, kotopast 6asuposa-
AaCh Ha HEMHBA3MBHOM BU3YaAM3al[UM AAT€PaAbHBIX
(maeueBbIx) AMMPOY3AOB U UX AUMPOCOCYAOB B 06-
AACTU TPYAHOTO TPEYTOAbHHKA, Y CTBOAA CPEeAMH-
HOTO HepBa, C IIeAbI0 MX COXPaHEHMs IPU aKCHA-
AstpHO# AMM$oArccextmu [17-19].

B mporecce pa60Tb1 HaA HOBOM TEXHOAOTHEH
KapTUPOBaHMA IIOAMBIIIEYHBIX AMMPOY3A0B BO3-
HUKAQ HA€S B OyAyIleM MEHSTh MeCTaMH BBEACHHE
AUMQOTPONHBIX  PAIOOPECIIEHTOB: HHAOILMAHUH
seaenpiit (ICG) aas dparoopecrenTHON AMMOrpa-

UM BepXHe! KOHEYHOCTH, A METHAEHOBBIN CHHHM
methylene blue — MB) aas ¢aroopecrenTHO
Aumdorpaduu MOpaKeHHON pakOM MOAOYHOM Ke-
Ae3bl. MeTHACHOBDIM CHHUHI He TOABKO HAaAEKHBIN
AUMQOTPONHDIA (PAIOOPECIIEHT, HO M KpPacHUTeAb,
00AapQfOIIUIT  M30MPATEABHBIM  IIOBPEXAAOLIUM
BO3AEHCTBUEM Ha ONUTEAMAAbHBIE OITyXOAeBble
KA€TKH, BBI3BIBAsI X MaccoByio rubeap. HepaBHue
HCCAEAOBAHUS [TOKA3AAH, YTO HarboAee 3P PeKTHB-
HOM AAS MHTPAOTI€PALIMOHHOM (pOTOAMHAMUYECKOM
TepalmuM paka MOAOYHOM >KeAe3bl ABASETCA PAyO-
peclieHIIMsa MeTHA€HOBOTO CHHEro II0A BO3AEHCT-
BHEM KPAaCHOTO CBeTa C AAMHOMN BOAHBI 640 HM n
[IOBEPXHOCTHOM [IAOTHOCTBIO 9Hepruu 4,5 Ax/cm.
Kpome aroro, 65140 AOKa3aHO, YTO METHAEHOBBI
CHHUH IO3BOAsET AM$PepeHITMPOBATh AUMPOY3ABI
C MeTacTa3aMH OT HMHTAKTHBIX He IIOpa’keHHbIX
meractazamu auMdoysaos [20, 21]. Cymecrsyer
NepCreKTHBa PACIIMpPeHHs IOKA3aHMH AAS ABYX-
KOHTPACTHOH (AIOOpeCleHTHON AuM{orpaduu B
6amwkanmem Oyaymem. ITpumenureasno x PMOK
BO3pacTeT IIeHHOCTb (PAIOOPEeCLeHTHOM AMMQOrpa-
¢uu ¢ MB, 06ycaoBAeHHASI BOBMOXHOCTBIO IIPOQU-
AAQKTHYECKOM HHTPAONEePAIMOHHON (OTOAMHAMMU-
YEeCKOM TepamuHu AAS CaHAMM AMMQATHIECKOTO
PycAa MOAOYHOI XKEAe3bL.

AByxxoHTpacTHas QAroopecrieHTHass AUM$O-
rpadus MO3BOAUT OCYIIECTBUTb IOMCK B ITOAMbI-
IIeYHOH sIMKe AMMQOY3AOB MIICHAATEPAAbHON BepX-

Ne 2 (77) 2021

Bonpocbl peKOHCTPYKTMBHOM U NNacTUYECHON XUpyprum



Mnactuyeckaa xupyprua / Plastic Surgery 235

Heil KOHEYHOCTH C uX adpPepeHTHbIMU U dPPepeHT-
HbIMH AUMATHIECKUMHU COCYAAMH, KOTOpPbIe He BCe-
raa 6yAyT oOmuMu AASL KOHEYHOCTH U MOAOYHOM
>KeAe3bl. BbIABAeHHME AOKAAM3AIMH IepecedeHHBIX
KOAAEKTOPOB AUMQOOTTOKa (TIOBEPXHOCTHOTO U
ray60KOro), ApEHUPYIOIUX BOASIPHYIO TOBEPXHOCTD
BepXHell KOHEYHOCTH, SIBASIETCS IIOKa3aHHEM AAS
HCIIOAB30BaHUs BTOporo ¢paroopecuenta — MB. Ilo
pauubM F. Casabona u coasr. (2008) u F. Boccardo
u coant. (2009), MeTacTa3oB B OKpAIIMBAEMBbIX ITOA-
MBIIIEYHBIX AUMQOY3AAX, APEHHPYIOIIHX BEpPXHIOIO
KOHEYHOCTD (IIOA AaKCHAASPHOIT BEHOHN Y Hapy>KHOTO
ee Kpaﬂ) npu crapuu T1-3NxMx HEKOrAQ He ObIBaeT
[22, 23]. U, TeM He MeHee, 3TH Y3ABI TPAAUIIMOHHO
yaaasioT. B atx cayyasx mpo¢uaakruka IIMABK
IPEATIOAATaeT MepBUYHOe AMM(OBEHO3HOE IIyHTH-
poBaHHe ¢ OPMHPOBAHUEM TEACCKOIMYECKHX aHa-
CTOMO30B «KOHEI[-B-KOHEI[» 6e3 HAAOKEHHUS KAHIIC
MEXAY NPOKpALIeHHbBIMH MHAOIIMAHHHOM 3€AeHBIM
appepenTHRIMU AUMPATUYECKUMU KOAAEKTOPaMH U
IPUTOKOM ITOAMBIIIeYHO# BeHb 10 K.I'. AGaamacosy
c coasT. [24] (puc. 12). Pa6ota saitmer 15-20 Mun
C Y4eTOM repMeTH3al[K 30HbBI aHACTOMO30B Ilepe-
AMM$ATHIECKON >XUpoBOH TKaHbio. Konrpacr (1-
2 MA) HEOOXOAMMO OyAeT BBECTH IIO BOASIPHOM IIO-
BEpPXHOCTHU PYKHU Ha ABYX YPOBHSIX: IOAKOXHO (3mH-

acIMaAbHASL CeTb) M TOA COOCTBEHHYIO (aCI[HIO
?cy&l)acunaz\bﬂaﬂ, ray60Kasi ceTb) BAOAb MEAMAAb-
HOM MBIIIeYHON 60p03AbI MpEANIA€YbS U IIA€YA 32
S MHMH A0 HadaAa camo¥i onepanuy. BosmoxxHo 1 oT-
CpOYeHHOe INyHTHPOBAHHE Ha MEAMAABHOM MOBEpX-
HOCTH TIA€YA IIOCAE 3aBepIIeHHs IMPOTPaMMBbI Aede-
HUS II0 OCHOBHOMY 3200A€BaHHIO.

Puc.12. Cxema omepanuun ¢(GOpPMHPOBAHHS I€PBHIHBIX
AMMQpOBEHO3HBIX AHACTOMO30B AASl APEHHPOBaHHS IIO-
BEPXHOCTHOTO M TAyOOKOro AMMQaTHYeCKHX CIAeTeHHi
BepxHeil KOHeYHOCTH [24]

Fig. 12. Scheme of the operation of the formation of
primary lymphovenous anastomoses for drainage of the
superficial and deep lymphatic plexuses of the upper
limb [24]

3AKJIIOYEHUE

OO6DBeMHO-CTPYKTYpHBIIl AaHAAM3 BApHAHTOB TO-
norpaduu IOAMBIIIEYHbIX AMMPOY3AOB C HCIIOAb30-
BaHHEM IIPOrPaMMBI THOPHAHOTO TPEXMEPHOTO MO-
aeanposanust Power SHAPE (Delcam, Beanko6pu-
TaHHS) AQ€T HOBblE CBEAGHHS O BApPUAHTHOI
AHATOMUH KOAAEKTOPOB AMMQOOTTOKA IOAMBIIIEY-
HOI1 00AACTH YeAOBeKa. JTO, B IIEPBYIO0 OYEPeAD, Ka-
CaeTCs AATEPAAbHOM TPYIIIBI MOAMBIIIEYHBIX AHMM-
$Oy3A0B, ApEHHPYIOIIUX BEPXHIOI0 KOHEYHOCTb.

AatepanbHble (naedeBble) AUMPATHIECKHE Y3AbL
MOTYT pacIiOAAraThCs He TOABKO Ha MEAMAAbHOM, HO
U Ha 3aAHel IoBepXHOCTH maeda. CymmecTByIoT AaH-
HbIe O TOM, YTO AaTepaAbHas IPYIIIA MOAMBIIIEYHBIX
AMMOY3A0B MOXKET BOOOILIe OTCYTCTBOBATbH B TOM
MeCTe, 'Ae KAACCUYEeCKHU OIMCBIBACTCS B AUTEpaTYype.
Ilpu srom BapuaHTe BBIHOCAImHUE AMMPOCOCYABI
OT IIOBEPXHOCTHOTO pyCAa IepeAHeMeAHAAbHOM
IOBEPXHOCTU BepXHeH KOHEYHOCTH IPOXOAAT Ha-
OpAMYI0 K ILI€HTPAaAbHOM TIpyIlle IOAMBIIIEYHBIX
anmaruyeckux y3aoB. Cpeanm Bcex Tomorpado-
AHATOMUYECKUX BApUAHTOB PACIIOAOXKEHMsS AaTe-
paabHOM (TA€4EBOI) TPYIIIBI MOAMBIIIEYHBIX AUM-
poy3r0B HamboAee CAOKHBIMU C IO3HLUK IPOPU-
Aaxtuxy IIMABK, sBASIOTCS BapHaHTHI, IIPH KOTO-
PBIX OHA pACIIOAAraeTCss BOAM3HM I|eHTPAABHON
TPYTIIB AMM$ATHIECKHX Y3A0B. IIpy aTux BapraHTax
B 30HY AUMPOANCCEKITMU AaTepaAbHas IPyIIIa MOTIa-
AQeT IIeAUKOM HMAM IepeceKaloTcs AMM(OCOCYADI
UAYIIME OT BepXHell KOHEYHOCTH K I[eHTPaAbHOM
rpymnme AUMOY3AOB. OTO INPUBOAUT K Pa3BUTHIO
IIMABK B 6AmKaimuil MocAeOIepariuoOHHbII IIe-
puoa. Ha ceropns, Toapko AByXKOHTpacTHas ¢paroo-
pecuienTHas AuMorpadus MOXKeT IMO3BOAUTH IIPO-
BECTH BU3YaAbHYIO AMPPEepeHIIUPOBKY AMMPOY3A0B
B IIOAMBILIEYHOM SIMKe, KaK OOLINX AAS MOAOYHOM
KeAe3bI U HIICHAATEPAABHOM KOHEYHOCTH, TaK 1 CO0-
CTBEHHBIX 30H AMMQPOAPEHAKA AAS KOKAOH OTAEAD-
HO. Ecau opHM 1 Te 5xe AUMQOY3ABI U AUMPOCOCYADI
CBETATCS IPU OAHOM U APYTOM AAMHAX BOAHBI HH-
dpaxpacnoro usaysenus (780 u 660 HM), TO HX
MOXHO C YBEpPEeHHOCTbIO cuuTaTh obmumu. Ecan
AUMQOY3ABI U X AUMPOCOCYABI CBETATCA B OTBET Ha
uH(ppaKpacHOe M3AyYeHHEe TOABKO OAHOM M3 BOAH,
TO 3TO COOCTBEHHBIN KOAAEKTOP AMM(OOTTOKA —
MOAOYHOI JKeAe3bl, ANOO BepXHelt KOHETHOCTH.

Taxkum 06pa3oM, ABYXKOHTpAacTHas ArOOpec-
IeHTHass AMMoOrpadus AaeT BO3MOXKHOCTb BHU3Y-
aAbHOM AUPPepeHLPOBKU KOAAEKTOPOB AUM$O-
OTTOKAa OT MOAOYHOM >XeAe3bl U UIICUAATEPAABHOM
BepxHell KOHEYHOCTH B ITOAMBILIEYHON 00AACTH, a
TaKKe MPUHOCSIUX AUMPOCOCYAOB (TIOBEpXHOCT-
Hble M TAY6OKHE) MEAMAABHOTO AUMQATUYECKOTO
KOAAEKTOPA, YTO B CBOIO OYepeAb U MO3BOASET BbI-
IOAHUTb AMMPOBEHO3HOE ITYHTHPOBaHHE BepxXHei
KOHEYHOCTH, KaK OCHOBHOM 9Tal NepBHYHOM XH-
pyprudeckoi npoduaaktuku [IMABK.
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