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4 Cnoso rnaBHOro pegakropa

YBAXKAEMBIE YUTATEJIA!

Br1 pAepxuTe B pykaX YHUKAAbHBIA HOMEp Ha-
LIer0 JKYPHAAQ, IIOCBSIEHHBIN IOOMAEI0 IIMPOKO
M3BECTHOTO B MHPOBOM ITPO(eCCHOHAABHOM CO006-
IjecTBe MMAACTHIEeCKUX XUPYProB npodeccopa Mcao
Komumst (SInonus). 13 suBaps 2022 r. eMmy, 4aeHy
PEeAAKITOHHOM KOAAETHMH XXypHasa «Bompocsr pe-
KOHCTPYKTHBHOM M IIAACTUYECKOM XUPYPIUH>, HC-
MOAHHAOCH 70 AeT. B aTOT A€Hb B COITMAABHBIX CETSIX
s MPOYUTAA HOABIIOE KOAUYECTBO MO3APABACHHI B
appec 00MAsIpa, rAe K HEMy 4YacTO OOpaIaAuCch
«Koshima-sensei»! Takoe obpamenue — ato ysa-
KUTEAbHOE OOpallleHHe K YIUTEAIO, Bpady, y4eHOMY,
HAYAABHUKY HAU APYTOMY 3HAYMTEABHOMY AMITY.
OHO uncxopmA0 He TOABKO OT xupypros u3 IOro-
BocrouHo# A3uu, HO U OT eBpoOIIeileB, AMePHKaH-
nes, poccusH u Ap. IIpopeccop M. Kommma 3acay-
XKHA BCEMUPHOE IIPHU3HAHKME M OTPOMHOE YBa)KeHHe
CBOMMH pabOTaMH IO CyIIepMUKPOXUPYPIHUH, TIepe-
capke 1eppOpaTOPHBIX AOCKYTOB, PeKOHCTPYKTHUB-
Ho# AnMmoaorun. S HUKOrAa He 3a6yAy TOT $ypop,
KOTOpPBIA OH npousseA 24 urons 2007 r. B Apunax
Ha Konrpecce BcemupHoro o6mecrBa peKOHCT-
pyxruHOil Mukpoxupypruu (WSRM). B cBoem
JeTBIPEXMHHYTHOM AOKAape <«Supericrosurgery>
npoeccop Kommma 3asBua o paspaboTke HOBOI
MHKPOXHUPYPTHIECKON TeXHOAOTHH, IO3BOASIOIIEH
aHACTOMO3MPOBATh COCYAbl MeAKOro (MeHee 1 MM)
Auamerpa. [IpuMeyaTeAbHO, YTO B 3TOM KOPOTKOM
AOKAAAE OH yCIIeA AQXKe PacCKas3aTh emje U O IIOKa-

3aHMSAX AASI CYTIEPMHKPOXUPYPIHHL

B mame#t crpane npodeccop Mcao Kommma —
HeIpepeKaeMblil aBTOPUTET B OOAACTH PEKOHCT-
PYKTUBHOM MUKPOXUPYPTMH MOAOYHOM >KEAe3bl,
paspaboraBumil epPOpPaTOPHBIIL AOCKYT IIepeAHel
6promuoit crenku (DIEP-aockyr). ITocae my6au-
KAIlMK B OPUTAHCKOM HAyYHOM KYPHAA€ ABYX KAHU-
HUYECKUX CAydaeB peKoHCTpykuuu rpyau DIEP-
aockyroM (Brit. J. Plast. Surg., 1989), sTa MmeToauka
cTaAa OBICTPO PACIIPOCTPAHSITHCS 110 BCEMY MUPY.

Bo MHOrux meHTpax NAACTMYECKOM XUPYpruu
Poccun, rae 3aHMMArOTCA peKOHCTPYKIIMEH MOAOY-
HOI1 JKeAe3bl, cBobopHas mepecapka DIEP-aockyra
BBITECHHAA BCE APYTMe€ METOAMKH, IPEAIOAAraro-
e HCIOAb30BaHHE IlepeMelaeMbIX AOCKYTOB.
WaBecTHbII OTeYeCTBEHHBIN IMAACTHIECKHUN XUPYPT
npodeccop KapeApbl OHKOAOTHH, PAAUOTEPAIIUH U
nAaacTudeckor xupypruu CeueHOBCKOTO MeAYHH-
Bepcurera O.M. Crapuesa (Mocksa) Aara cBOIO
orieky paspaborke M. Kommma. Omna sasBuaa:
«DIEP-AOCKYT AASI MEHSL — 3TO 3BOAIOLIHS PA3BUTHUSA
PEKOHCTPYKLIUM MOAOYHOM >XKeAe3bl AOCKyTaMH Iie-
peAHeil OPIOIIHOM CTEHKH, M 9BOAIOLIMS MEHS Kak
MHKPOXMPYpPra Ha OIIPEACAGHHOM JTale MOEero
npodeccuoHaAbHOTo craHoBaeHus. Ilepdpopatop-
HBIM AOCKYT, IIO3BOASIOIIHMI COXPAaHHUTb IIpsAMbIE
MBIIILIbI )XMBOTA, BHITECHHA aKCHAAbHbBIE AOCKYTHI U
SBASETCS IPUOPUTETHBIM AOCKYTOM ayTOAOTHYHOM
PEKOHCTPYKIIMM MOAOYHOM J>KE€Ae3bl B MHMPOBOH
IIPAKTHKE Ha CeTOAHSIIHUI A€Hb !>

Heoanoxparso, B 2009, 2014, 2019 rr., npo-
¢eccop M. Komnma nmocemaa nam MuCTHTYT MHK-
poxupypruu, o6y4a Hac, IOMOTasi BHEAPSITb CBOU
9KCKAIO3MBHbIE METOAMKH XHUPYPTHYECKOTO Aede-
HUs AMM{eAeMbl KOHEYHOCTeH B Hally IOBCe-
AHEBHYIO IIPAKTHKY. 3a 3TO Mbl eMy Oe3MepHO
6AaropapHsr!

B 3Hak 00ABIION IIPU3HATEABHOCTH Ipodec-
copy HMcao Kommme 3a ero turaHmdeckuil Tpya
M HOBaTOPCKHE HAEU B 00AACTH PEKOHCTPYKTUB-
HOH MHKpPOXUPYPIHH, IOAKperAsieMble addex-
THBHOU H300peTaTeAbCKOI pabOTOI ITO0 CO3AAHUIO
HOBOT'O MUKPOMHCTPYMEHTApHs M NIOBHOTO MaTe-
pUasa AAS Cynep- U HAaHOMUKPOXMPYPTHM MBI
ropopuM eMmy: «Aa sppascTByeT npodeccop Hcao
Kommma> !

C ysancenuem, 2Aasnblil pedaxmop,
sacaymcennviii spay PO, npopeccop B.®. Baiimunzep

Ne 1 (80) 2022
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MpuBetctBNnA 5

YBAKAEMBIE YNTATEJIA, KOJJVIET'A!

ITpuserctByto Bac Ha crpanumax ocoboro BbI-
ITycKa XypHara «Bompocel pekoHCTPYKTHBHOHN M
MAACTHYECKON XUPYPrUK>. OTOT BBITYCK MHHUIMHU-
POBaH U IIPEAAOXKEH B CBSA3U C OTKphITHEM B Poccun
HOBOI 0O0IecTBeHHOM Hay4HO-TIPAaKTUYECKON Op-

ranusanuu — HanmoHaapHOro 0bmecTBa peKOHCT-
pyxrusaoit mukpoxupyprua (HOPM). Tak kak
OCHOBHO1 3apayeil 9TOro oOIjecTBa SIBASIETCS pas-
BUTHE MEXAUCIMIIAMHAPDHOIO HAIIPaBACHUSA B XHU-
PYpruu Ha OCHOBE BBICOKOH TEXHOAOTHM — MHKPO-
XUPYPrHH, Mbl IpPHUTAAIIaeM K COTPYAHHUYECTBY
IpeACTaBUTeAeH NMPaKTHUYECKH BCeX XUPYPTUYeCKUX
crienimasbHOCTel. HoBoe BpeMst — aTO BpeMsl YABT-
paBM3yaAM3alluy IaTOAOTHM, TOHKMX aHAaTOMMYE-
CKUX CTPYKTYyp M HHCTpyMeHTOB. [IMenHo aTo 6y-
AET OCHOBHOM T€MOM Hay4HbIX U IIPAKTUYECKHUX Me-
poOIpHATHH, a TaKXe HYGAHKaHHﬁ. B aAamsOM
BBITYCKE MbI IIONBITAAMCh IPOHAAIOCTPHPOBATH
3TOT MOAXOA,

Homep >xypHara Tarke OTAMYAETCS TeM, 4TO
Mbl yecTByeM Hamero I'ypy mupoBoro yposHS,
CTpaTernyeckoro maprHepa — npodeccopa Fcao
Kommumy u mosppasasieM ero ¢ 70-aeTHUM [o6OuAe-
eM. JKeaaeM eMy aKTHBHOIO XMPYPIHYeCKOTO AOA-
TOA€THUS M COBMECTHOM AeATEAbHOCTH IO Pa3BUTHIO
MUKPOXUPYPIUHU — TEXHOAOTUH OyAyIero!

Axademux PAH H.B. Peutemos,
dupexmop Hncmumyma kAacmepHoti 0HKOA02UL,

3asedyroujuii kagedpoii oHKOAO2UY, pAdUOMEPANnUY U NAACUHECKOTL XUPYpeUL
Hucmumyma kaunuueckoii meduyunot QI'AOY BO Ilepewiii MI'MY

um. U.M. Ceuenosa Munsdpasa Poccuu,

npedcedamers cosema HayuonarvHozo 06ujecmea pekoHcmpyKkmusHot MuKkpoxupypaut,

Aaypeam 2ocydapcmeennoii npemuu PO

EDITORIAL NOTE ABOUT DR. ISAO KOSHIMA

I have known Dr. Isao Kosima for more than
17 years, and always looked up to him as a visioner

with unlimited positive energy. Most of his ‘crazy’
ideas and concepts have become reality and created
many golden standards in a field of microsurgery.

I always admired Dr. Koshima for his amazing
ability to ignite, educate and inspire others while
remaining humble about his amazing success in the
world of microsurgery.

I had the pleasure of seeing different sides of
Dr. Koshima: as a very talented teacher and great
surgeon, an elegant traditional samurai, a fun story-
teller, and amazing dancer.

Wishing Professor Koshima all the best wishes
in his 70-year young birthday! Tons of health and
continuing success in his brilliant career.

Dr. Yelena Akelina,
Research Scientist, Clinical Instructor

Microsurgery Training Lab., Dept of Orthopedic Surgery

Columbia University, New York, USA
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JIOKAJIbHBIE, PETUOHAJIBHBIE U TUCTAHTHBIE JIOCKYTbI
B PEKOHCTPYKTUBHOU XUPYPI'MU KUCTU Y AETEHN

A.B. Asexcanppos', H.E. Aaekcanaposa, ILB. Toruapyx'™,
A.H. Espoxumos’, AS1. Uppuc?, B.B. Pei6uénok”?, A.A. CMupHOB',
P.A. Xarypos', C.}IO. Kosaas', H.H. Camopykosa’', H.B. AsBoB’

' Aemckas 2opodckas kaunuueckas 6orvruya um. H.Q. Quaamosa,
Mockea, Poccutickas Qedepayus

* Poccuiickuil HAYuoHAAbHbITL UCCAE08AMEALCKUTE
meduyunckuii ynusepcumem um. H.H. ITupozosa Munzdpasa Poccuu,
Mockea, Poccutickas Qedepayus

Annomayus

BBeaenne. ITOBpeXXAEHNS KUCTH Y AeTeN SIBASIOTCS PaCIPOCTPaHeHHBIM BHAOM TpaBM. CylecTBeHHYIO IpobAeMy
U MHTepPeC AAS IIAACTHYECKUX M PEKOHCTPYKTHUBHBIX XUPYPIOB COCTABASIIOT AepeKThl TKaHeH KUCTH M IIOCACACTBHSA
OTKPBITHIX TPAaBM BepXHel KOHEYHOCTH. Pa3paboTaHO MHOXECTBO METOAOB 3aKPHITHS AePEKTOB ACTAABHBIX GaAaHT
maAbrieB KUCTH. ITpobaeMa peKOHCTPYKIMH BepxXHell KOHEYHOCTH IIPU TPAaBMAaX M HX IOCAEACTBUSIX IIPEATIOAATaeT
CAOXKHBII BBIOOP HEOOXOAMMOF METOAUKH, 2 IMEHHO AOKAABHbIX, PETHOHAABHBIX M AUCTAHTHBIX AOCKYTOB.
MarepHaa M MeTOABI. B OTAeACHMH MEKPOXHPYPIUH AETCKOM TOPOACKOM KAMHHMYECKOHM OOABHHII KM.
H.®. ®uaarosa (r. Mocksa) B epuop ¢ 2018 o 2021 r. 6b1A BBITOAHEHBI 152 onepanuy ¢ IpUMeHeHHEeM MeCTHbIX
(68 onepanwmit), pernonabubix (72) u AucrantHbix (12) AOCKYTOB.

PesyabTarpl. Y BCeX IallMeHTOB B AAHHOH KAMHUYECKOH CEPHUU AOCKYTHI IIPIKUAUCE. I TOBTOPHBIX OIeparuii BCAEACT-
BHe OCAOKHEHHUI He Tpe60oBaroch. IIpuMeHeH e AOCKYTOB [IO3BOAUAO IIPHBHECTU AOTIOAHUTEABHBIN 00BeM MSTKHUX
TKaHel B AHATOMUYECKHEe 00AACTH, TAe 3TO OBIAO KPUTHIECKH HeOOXOAMMO. BpIOOp AOCKyTa AAS 3aKpBITHS AedeKTa
OCYIIeCTBASIACSI HHAUBUAYAABHO B 3aBUCHMOCTH OT THIIA M TSDKECTH ITOBPEXKACHHSL.

3akarouenne. [1o Hamemy MHEHUIO, pellaiolee 3HAYeHHE B BHIOOPE TAKTHKHU A€IeHHS [AIIUEHTOB C AeeKTaMu TKaHew
BEPXHHUX KOHEYHOCTEN UMEET HaKOIIAEHHBIN XUPYPIOM OIIBIT.

Karouesvie crosa: XUPYp2us KUCMU, KUCMb, AOCKYHIbl, Oermu.

Kondauxm unmepecoé:  aBTOpbI IOATBEPXKAAIOT OTCYTCTBHE KOHPAUKTA HHTEPECOB, O KOTOPOM HEOHXOANMO
COOOIIMNTS.

IIpospaunocmv $unan- HUKTO U3 ABTOPOB He UMeeT GHHAHCOBON 3aMHTEPECOBAHHOCTH B IIPEACTABACHHBIX
€060ii dessmeAbHOCIMU:  MATEPHAAAX HAM METOAAX.

Ara yumuposanus: Anexcasppos A.B,, Asexcaapposa H.E., I'oruapyx I1.B. Espoxumos A.H., Mapuc A4,
Pri6uénok B.B., Cmupros A.A,, Xarypos P.A,, Kosaas C.10., Camopyxosa H.H,,
AvBoB H.B. AokasbHble, perHOHaAbHbIE U AICTAaHTHBIE AOCKYTBI B peKOHCTPYKTHBHOM

XMPYPIUM KHCTH y AeTelt // BOIpoch! peKOHCTPYKTHUBHOM U ITAACTHYECKOM XUPYPIHHL.
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Abstract

Objective. Hand injuries in children are quite common. Most challenging within plastic and reconstructive sur-
gery/reconstructive microsurgery expertise were there traumatic hand defect and upper extremities open injuries
sequels. There were wide variety of reconstruction techniques to deal with hand defects in general and with distal
phalanx defects particularly. The core problem is how to make very choice of reconstructive method and technique
from diversity of local, regional and distant flaps. Injuries of distal phalanges are the most common type of hand
trauma in children. The problem of coverage of soft tissue defects of distal phalanges remains actual. A lot of methods
of coverage of distal phalanges defects are developed. There is no generally accepted approach or an algorithm in
the treatment of adults and children with such type of trauma.

Material and methods. In the period from 2018 to 2021 at the Microsurgery Department of N.F. Filatov Moscow
Clinical Hospital for Children 152 surgical operations using local (68), regional (72) and distant (12) flaps were
performed.

Results. All flaps in all patients within our clinical series have survived. There were neither major complication no
secondary revisional procedures. Used different flaps in general provided transport of adequate viable donor tissues
to recipient areas of critical functional significance. The selection of particular flap we have been making on individual
basis mostly depending on type and injury severity, and functional requirement and prognosis.

Conclusion. We are considering surgeon’s own experience is main defining factor to make selection of certain

method from the diversity of different flaps.
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BBEJEHUE

C pasBuTHEM BBICOKHX T€XHOAOTHH, HHAYCTpHA-
AM3aluedl BO3pacTaeT pPOAb BepXHell KOHEYHOCTH
B I]eAOM U KUCTHU B YaCTHOCTH, KaK BBICOKOOPTaHH-
30BaHHOI'O OpraHa TPyAd. ¥ AeTel KUCTb BBIIOAHSET
Ba)XHEHIIYI0 POAb B IIO3HAHUHU OKPY>KAIOIIero Mupa
U, CAGAOBAaTEAbHO, HEPEAKO OHa IIOABEp>KeHa TpPaB-
Mmam. [loBpesxpeHns BepxHeil KOHEYHOCTH COCTaB-
Asi0T 41,6% OT BCeX TpPaBM OIOPHO-ABUTATEABHOH
CHCTeMbI YeAOBeKa. T'paBMbl KMCTH, B CBOIO OY€PEAD,
coctaBadioT oT 57,4 po 700,0 caygae Ha 100 ThIC.
HaceAenus [1].

OOpaieHus AeTeil C MOBPEXACHUSIMH KHCTH
B 3aBeACHHS 9KCTPEHHON MEAUIIMHCKOM IIOMOINU
COCTABASIIOT IIPHMEPHO 2,3% OT 06IIIero KOAMIeCTBa
Bcex obpamennit [2]. Cpean obmero KoandecTsa
mepeAOMoB y aeTedl 15% HpUXOAUTCA Ha KOCTH
kuctu [ 3, 4].

MaAb4uKY MOAYYAIOT TPaBMbl KHCTH Yallle Ae-
Bouek (75% MaabauKH, 65% — AGBOUKM ), U AAHHOE
pasAndMe yBeAMMHMBAeTCs ¢ Bo3pacToM [2, 3, 5-9].

TpaBmbl BepxHeil KOHEYHOCTH 9aCTO COIPOBO-
KAQIOTCSL OOMMPHBIMU  AeeKTaMu OKPOBHBIX
TKaHeM, CYyXOXHAMI, COCYAMCTO-HEpBHBIX ITy4KOB,

MBIIII] ¥ KOCTHBIX CTPYKTYP, YTO IPUBOAUT K Hapy-
meHHI0 QYHKLUMH BepxHel KoHeyHocTH. Pacmpo-
CTpaHEeHHBIMU MeXaHH3MaMH IIOBPEXXAEHHI1 BEPXHHX
KOHEUHOCTe! SBASIIOTCS aBTOTPAaBMbl, TePMHYECKHE,
9AEKTPUYECKHe HAU XMMUYECKHe OXKOTH, ObITOBbIE
¥l YAUMHBIE TPaBMbl (CAABAEHHUS ABEPHIO, MEXaHU3MOM
TpeHaXepa u T..) [10].

Han6oApmryro TpyAHOCTb 1 OAHOBpEMEHHO HH-
Tepec AAS KUCTEBOTO XMpypTra IIPeACTaBASeT 3aMe-
IeHre OONIMPHBIX COCTABHBIX A€PEKTOB BEPXHUX
KOHEYHOCTe! ¢ obecreyeHreM CTabMABHOTO M 9C-
TeTHYeCKH IIPUeMAEMOrO IIOKpOBa, He IPemsTCT-
BYIOIIETO ABIDKEHHSIM B CYCTaBaX H IIO3BOASIOLIErO
IAILIEHTy MAKCHMAABHO OBICTPO BEPHYTbCS K IIOBCe-
AHeBHOI >xu3uu [ 11].

Bb160p peKOHCTPYKTUBHON METOAUKU 3aBHCHT
OT psIAQ PaKTOPOB — MEXaHU3MA U AABHOCTHU TPaBMbl,
pasMepoB AedekTa U BOBACUEHHOCTH aHATOMUYECKH
3HAYMMbIX CTPYKTYP (CYXOXMAMS, HEpBbl, COCYABL,
KOCTH), & TaKKe COCTOSHHS OKPY>KAIOUIMX TKaHei,
IpeMOpOUAHOTO PpOHA MALHEHTA.

AedeKTsI KUCTH B OOABIIMHCTBE CBOEM IIPEACTaB-
ASIIOT CEpPbE3HYI0 YTPO3y ee QpYHKIUH, a 3HAYMT, OII-
THMaAbHbIe PEKOHCTPYKTHBHbIE METOAUKH AOAXKHBI
00€eCreunTh MOABIDKHOCTD CYCTaBOB, CKOABXEHHE
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CYXOXKHAHI, AAeKBaTHOE KPOBOCHAOKeHUe 1 HHHep-
BaIlMIO BOCCTAaHABAMBAEMOTO CETMEHTA MAM y4acTKa
[10,12].

CymecTByI0OT HECKOABKO KAACCHPUKALUH Ae-
$exToB KHMCTH, B YaCTHOCTH, IIO aHATOMHUYECKOM
Aokaamsanuu. B 2015 r. S.A. Rehim u coasT. Moau-
$UIMPOBAaAM KOHLIETIMIO PYHKITMOHAABHBIX OTACAOB
koxu Tubiana u npeacraBuAM QYHKIMOHAABHBIE U
9CTeTUYECKHe OTAEABl U MIOAOTAEABI KUCTH, KOTOpbIe
BKAIOYAIOT 3pUTEAbHOE BOCIIPHATHE U aHATOMHUYe-
ckue acrekTsl [13].

S.Ono u coasr. (2017) ycoBepueHCTBOBaAH
AQHHYIO KOHIIEMIIMIO ITyTeM KAACCHMPUKALUU ThIAb-
HBIX M AQAOHHBIX AePEeKTOB Ha OCHOBE MX XapaKTe-
puctux: Maabie (AedexTbl B 06AACTU OAHOM TO-
BEpXHOCTH TISICTHON KOCTH), cpeaHue (AedeKTbl B
00AACTH ABYX IIOBEPXHOCTE! OAHOM IICTHOM KOCTH
MAM ABYX COCEAHMX ISCTHBIX KOCTei1), 60Abluue
(60Aee ABYX IIOBEPXHOCTEH ILICTHOM KOCTH WAM
HecMesxuble AedexTsi) [14].

Hawnboaee pacrpocTpaHeHHbIE PEKOHCTPYKTHB-
Hble METOAMKH BKAIOYAIOT NPHMEHEHHEe BbIABIIK-
HbIX HAM POTALMOHHbIX, PETHOHAABHBIX AOCKYTOB U
MHKPOXHUPYPTHUECKOH Mepecapkyu KOMIIAEKCOB TKa-
Heit [15]. AokxaabHble M perMoHaAbHbIE AOCKYTBHI
MOTYT 00eCIeYnTh IPUHIUI 3aMeIeHIsT <II0A00-
HbIX TKaHel IIOAOOHBIMI>, OAHAKO HX IIPUMeHeHHe
CBS3aHO C AOIIOAHMTEAbHBIM IOBPEXACHHEM YKe
TPaBMHUPOBAHHON KOHEYHOCTH, OHH OIpaHHYEHbI
0 00BeMy M COCTaBy TKaHeil. B oTAmume oT Hux,
CBOOOAHBIE AOCKYTbI MOTYT OBITh BHIKPOEHBI TAKUM
o6pa3oM, 4TOOBI B TOYHOCTH COOTBETCTBOBATDH
dopme aAedekra, a BOZMOXKHOCTb BKAIOUHTD B MX
COCTaB pa3AMYHbIE HEOOXOAMMBIE TKAHU ITO3BOASIET
BBINIOAHSTD OAHOMOMEHTHbIE PeKOHCTpyKuuu [ 16].

Taxum obpasom, mpobaeMa PeKOHCTPYKLUU
BepXHel KOHEeYHOCTU ITPH TPABMaX M MX ITOCAEACT-
BHSIX TIPEATIOAATAeT CAOXKHBIH BBIOOP HEOOXOAMMOT
METOAMKH, & IMEHHO, BBIOOp IPHMEHEHHUS AOKAAb-
HbIX, PeTMOHAABHbIX ¥ AUCTAHTHBIX AOCKYTOB.

ITeap uccaepOBaHUSA: yAydlIeHHe (YHKIHMO-
HAABHBIX M KOCMETHYECKHX Pe3yAbTaTOB A€UeHMs
AeTell c aoedpeKTaMH TKaHel BepXHHMX KOHEYHOCTeH
U MIX TOCA@ACTBHAMH.

MATEPUAJ U METO/bI

B oraeaenun mumxpoxupyprum AI'KB  mm.
H.®. ®usarosa (r. Mocksa) B mepuoa ¢ 2018 mo
2021 r. BHIIIOAHEHBI ONEpPAliMH C IPUMEHEHUEM Me-
CTHBIX, PErMOHAAbBHBIX M AMCTAaHTHBIX AOCKYTOB Yy
152 aereit. Aas 3aKkpbITHS AePEKTOB AMCTAAbHBIX
dasaHTr maAblieB KUCTH MECTHbIE AOCKYTHI IpHUMe-
HeHBI y 68 aAeTell, B TOM 4HCAe B AedeHHH 49 peTeit
HCIIOAB30BaAU TPEYTOAbHBIN CKOAB3AIMINUNA AOCKYT U
y 19 — aHTerpaaHbIii TOMOAUTUTAABHBIH AOCKYT. Y
72 AeTeil ¢ pa3sANYHBIMU AedeKTaMH M PyOLIOBBIMU
IIOCAEACTBUSIMU TPaBM KHCTH BBIIIOAHEHBI OIlepa-
IIMM C MCIIOAb30BAaHMEM PErMOHAABHBIX AOCKYTOB,

TaKMX KaK IIaAbIIe-AAAOHHBIN U IIEPEKPECTHBIN AOC-
KYTbl, OCTPOBKOBBII TOMOAMIMTAABHBIN AOCKYT Ha
PEBEPCUBHOM KPOBOTOKE, 3aAHMI MEXKOCTHbIH,
AY4eBOIM U AOKTEBOM AOCKYTBL. AASI 3aKphITHS 00-
IIUPHBIX AePEKTOB M MOCACACTBHI TPaBM KHUCTH Y
12 aereit, mpyu HEBO3MOXHOCTH NPUMEHEHHS BBI-
HIeMTEPEYNCACHHBIX METOAMK, HAMU IPUMEHSIAHMCh
AHCTaHTHBIF AOCKYT — CTeOeAbYaTBIIl AOCKYT IIepeA-
He¥l OPIOIIHON CTeHKH, 2 TAKXKe CBOOOAHBII AOCKYT —
B OCHOBHOM TOPAaKOAOP3aAbHBIA AOCKYT, a TaKXKe
nepOpaHTHbIE AOCKYTHI TAYOOKOI HIDKHER JIInra-
crpasbnoit aprepun (DIEaP) y 1 manyuenTa u mo-
BEPXHOCTHOH apTepUH, orubamomeit IIOAB3AOIIHYIO
octb (SCIEaP) y 1 mauuenra. Pacnipepesenue ma-
LIUEHTOB I10 IIOAY ITPEACTABACHO Ha pHC. 1, mo coort-
HOIIEHUIO IPUMEHAEMbIX AOCKYTOB — Ha puc. 2.

I Maapyuiku
[ AeBouku

OTpaseHHbIE

Mecrubie Peruonaapusie

Puc. 1 PacnpeAeAeHne IAaIJHEHTOB I10 IOAY B 3aBHCHMOCTH
OT THIIA IPUMEHAEMBIX AOCKYTOB

Fig. 1. Gender distribution depending on the methods of
surgical interventions

I Mecrupie
I PermonasbHbIE

OTpaAeHHBIE

Puc. 2. PacnipepeseHre MaljMeHTOB B 3aBUCUMOCTH OT THIIA
TIPUMeHsIeMBIX AOCKYTOB

Fig. 2. Distribution of patients depending on the type of
flaps

PE3YJIBTATBI U OBCYXJIEHHUE

Y Bcex MarjeHTOB AOCKYTHI IIPIDKUAKCDH €3 BbI-
PaKEHHBIX MUKPOLUPKYAITOPHBIX HApYIIEHUH H
ocaoxHeHUH. [IOBTOPHBIX BMeIIAaTEAbCTB BCAEACT-
BHe IIOCAEOIEPAL[OHHbIX OCAOXHEHHI He Tpebo-
BaAOCh. B cayyasx Haamumsa kpaeBbIX HEKPO3OB He-
3HAUUTEABHbIX Pa3MepPOB OBIAM [IOAYYEHBI XOPOLIHE
QYHKIIMOHAABHBIE M JCTeTHYECKHEe Pe3yAbTaThl Ae-
yenus. IIpu ux HaAMYMU IPOMCXOAMAO MEAAEHHOE
3QKUBAEHHE II0A CyXUM CTPYIIOM C 00pa3oBaHHeM
HOPMOTPOQHIECKIX PyOLIOB, KOTOpbIe BBUAY HU3KOI
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CKAOHHOCTH K 0OPa30BaHHIO IPYObIX PyOIIOB y AQH-
HbIX NALIMEHTOB OKA3aAMCh KAMHMYECKH He 3Hauu-
mpiMu. [IprMeHeHHEe AOCKYTOB AQAO BO3MOXKHOCTb
IPUBHECTU AOITOAHUTEAbHBIN 06beM MATKHX TKaHel
B AHATOMIYECKHE 00AACTH, TAE ITO OBIAO KPUTHIECKH
HEOOXOAMMO, YTO IO3BOAHMAO OOECIIEYHTh BOCCTa-
HOBAGHHE KOHTYpa AMCTAABHOM (aAaHIM IIAABIIA,
AOCTaTOYHYIO €€ IIOABIDKHOCTD U YYBCTBHUTEAD-
HOCTb KOXKHOTO IIOKPOBA IIPH COXPaHEHUU 3CTETH-
4ecko# cocTaBasiomeit. IIpu mcrmoab3oBaHMU OCT-
POBKOBBIX AOCKYTOB AAMHA U $OPMa KOHYHKA ObIAM
MaKCHMAABHO BOCCTAQHOBAEHBI, a IIPH 3aKPBITHU 00-
IIUPHBIX AePEKTOB C OAHOMOMEHTHOM AyTOHEBPaAb-
HOM M CYXOXKHMABHOI IIAACTHUKOM IIPUMeHeHHe AOC-
KyTa CTUMyAHPOBAAO YCIIEIIHYIO pereHeparjiio akco-
HOB U paspaboTKy ABIDKeHHil. BribOp AockyTa AAs
3aKPBITHS AePEeKTa OCYLIeCTBASIACS HHAMBHAYAABHO
B 3aBUCHMOCTH OT THIIA U TSDKECTH IIOBPEXAEHHS.
[TocAeomepariMOHHBIA IEPUOA OTAHYAACS B 3aBHU-
CHMOCTH OT BHAQ IIPUMEHEHHOTO AOCKyTa. JacTp
[AIMEHTOB IOAYYaAH KypC PeabHAHTAIIOHHOIO
AedeHNsI, HAOAIOAQAUCH aMOYAQATOPHO B PaHHEM IIO-
CAEOIIePALHOHHOM IIepHOAe. AASI OIlepHPOBAHHBIX
II0 9KCTPEHHbBIM ITOKA3aHUSIM TIALJUEHTOB BBIOOP THIIA
AOCKyTa 3aBUCEA OT TEXHHYECKOIO OCHAIIEHUs OlIle-
PALIMOHHOM U IPAKTHIECKOTO OIbITA XUPYPra.

Kaunuueckuii npumep 1

ITanmenTxa L., 7 AeT, moAyuraa TpaBMy — OTpPbIB
AWCTAaAbHOM 4YacTu HOrTeBo ¢asanru IV masbia
A€BOM KHCTH B pe3yAbTaTe CAABAGHHUS €ro B MeXa-
HHU3Me KadeAn. B obaactu HorrteBoit ¢aranru IV
TAABIIA OTIPEAEASIETCS THIABHO-KOCOM Ae(eKT Msr-
Kkux TKaHeit (puc. 3).

Puc.3. Aedexkr markux TkaHed HoOrreBoit ¢asanrm IV
TTAAbIIA A€BOM KHCTH Y A6BOYKH 7 A€T

Fig. 3. Soft tissue defect of the nail phalanx of the IV finger
of the left hand in a 7-year-old girl

Brmoaneno sakpriTue Aedexra MATKUX TKaHeM
ckoAb3siuM TpeyroabHbM (V-Y) aockytom (pHc. 4,
S).

Puc. 4. Cxema 3akpbrTus pAepexra HOrrepoil dpasanrn V-Y
AOCKyTOM (OpHUIHHAABHDIA PHCYHOK ABTOPOB)

Fig. 4. Scheme of a defect coverage in the nail phalanx with
a V-Y flap (original drawing by the authors)

Puc. 5. BHemHmit BuA maAbIia mocAe 3aKpbITHS AedeKTa

Fig. 5. View of the finger after coverage of defect
Kaunuueckuii npumep 2

ITanmenT T., 1S AeT, MOAYYHA TPaBMy BCAGACT-
BHe 3aIjella KOABLIOM O 3a60p — IIPOM3OIIEA TPaBMa-
THYECKUM OTPhIB HOITEBOM (AAAHTH M <IepyYaToy-
HbII > AepeKT MATKUX TKaHeH OCHOBHOM M cpepHel
¢aranr IV masbija AeBOM KHMCTH C MOBpEXAEHUEM
COCYAMCTO-HepBHbIX ITyYKOB C ABYX CTOPOH Ha IIpo-
Tsokenuu (puc. 6).

I i) .
Puc. 6. TpaBMmaTHuecKkHii OTpPBIB HOITEBOH (araHTH H
«IMePYaTOYHBII>»> AedeKT MATrKHuX TKaHel IV masbnma aepoit
KucTH y maguenra T. 1S aer

Fig. 6. Traumatic detachment of the nail phalanx and
“glove” soft tissue defect of the IV finger of the left hand in
patient T., 15 years old
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Brinoaneno 3akppiTHe AedeKkTa C IOMOIIBIO
HecBOOOAHOTIO AOCKYTa Ha BPEMEHHOM IHUTAIOIei
HOJXKE B ITPAaBOM MMOAB3AOITHOM 00AaCTH B ABa 3Tama
(puc. 7, 8).

Puc. 7. BHenmHui BUA AOCKyTa IepeA 3aKpbITHEM
Fig. 7. View of the flap before coverage

Puc. 8. 3akpriTHe pAepexra
Fig. 8. Coverage of defect

Kaunuueckuii npumep 3

ITanmentka T., 8 AeT, moAyuHAa TpaBMy Mexa-
HH3MOM TpeHaXXepa — OTPBIB AMCTAaAbHOM 4YacTu
HorreBoy ¢aranru Il masplja mpaBoit KucTH C 06-
Ha)KeHHEM AMCTAAbHOM 4acTH KOCTH HOTTeBOM {a-
aanru (puc. 9).

e Tatall
Puc. 9. Aedpexr Miarkux Tkanei Horreoi gpasanru Il masvna
NPaBOii KHCTH y AeBOYKH 8 AeT

Fig. 9. Defect of soft tissues of the nail phalanx of II finger
of the right hand in an 8-year-old girl

ITpoussepeHO 3aKppITHE AePEKTa OCTPOBKOBBIM
TOMOAUTUTAABHBIM AOCKYTOM C AOKTE€BON CTOPOHBI
Ha peBepcuBHOM KpoBoToke (puc. 10, 11).

R

‘ =
i o e
N

Puc. 10. Buemnuii BHA AOCKYTa IepeA 3aKpbhITHEM

Fig. 10. View of the flap before coverage

R,

Puc. 11. 3akpbiTue AepexTa
Fig. 11. Coverage of defect

Kaunuueckuii npumep 4

ITanmentxa IL, 7 aet. B pesyabTaTe oxxora aepoit
KHCTH cpOPMHUPOBAAACh PyOIIOBas KOHTPAKTypa B
obaacTu ocHOBaHMA AapOHH. ITocae ypaneHus py6-
IIOBBIX TKaHeHl 00pa3soBaAcs OOMHUPHBIA AedexT
HernpasuAbHOMN $popmpt (puc. 12).

Puc. 12. Aepexr MArkux TKaHe# AeBOH KUCTH IIOCA€ YAAACHHUS
PyOuoBbIx TKaHel y manuentku I1. 7 aer

Fig. 12. Soft tissue defect of the left hand after removal of
scar tissue in patient P., 7 years old

Brmoaneno 3akpriTHe aedexra ¢ HMCIIOAb30Ba-
HUeM IIepPOPAHTHOIO IOAKOKHO-(ACIIHAABHOTO
AocKkyTa AydeBoit aprepu (puc. 13, 14).

T

Puc. 13. Buemnuii BA AOCKYTa IepeA 3aKpbITHEM
Fig. 13. View of the flap before coverage
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Puc. 14. 3akpriTre pAedexra

Fig. 14. Coverage of defect
Kaunuueckuii npumep S

ITanmenTxa B., 9 aet. B pesyabTaTe oxora aesoit
KHCTU 06pasoBarach pyobLjoBas KOHTPAKTypa B 00-
AacTy I MeXXTIaAbLIEBOIO IIPOMEXKYTKA C BHIPOKEHHBIM
OI'paHI/I‘IeHI/IeM IIPOTHUBOIIOCTAaBACHHUS 1 OTBCACHHA
I massua (puc. 15).

Puc. 15. ITocaeoxorosasi koHTpakTypa I MexxmaabneBoro
TIPOME)KYTKA A€BOM KHCTH y HaljueHTKH B. 9 et

Fig. 15. Post-burn contracture of the I interdigital space of
the left hand in 9-years old patient V.

BoimoAHEHO yAaAeHHe pyOIIOBBIX TKaHeH U 3a-
KpbITHE AedeKTa ¢ HCIOAb30BaHKEeM HepOPAHTHOTO
MPOIIEAACPHOTO AOCKYTa TBIABHOM BETBU AY4eBOM
apTepun &nc. 16,17).

Puc. 16. Baemnuii BHA AOCKYTa ITepeA 3aKphITHEM

Fig. 16. View of the flap before closing

Puc. 17. 3akpoiTne pedexra

Fig. 17. Coverage of defect
Kaunuueckuii npumep 6

ITanuent M., 17 aet. Ilocae myaeBoro panenus
A€BOI1 KUCTH MMeeT MeCTO pyOIioBasi KOHTPAKTypa
IO THIABHOM IOBEPXHOCTH C IOBPEXAECHHEM CyXO-
xuawmit pasrubareaeit (puc. 18).

Puc. 18. Py6uoBasi KOHTPAaKTypa THIABHOM IIOBEPXHOCTH
Aesoii kucth y nanmenTa K. 15 aer

Fig. 18. Severe contracture of the dorsal surface of the left
hand in patient K., 15 years old

BrimoAHeHs! ycTpaHeHHe KOHTPAKTYpPbl, TEHAO-
IAACTUKA CYXOXKHAMM pasrubareAeil M 3aKpbITHe
AedeKkTa ¢ IOMOIIbI0 CBOOOAHOTO IIEPPOPAHTHOTO
AOCKyTa IIOBEpXHOCTHOH apTepHy, oOrubaromei
noAB3pomHyto octb (puc. 19, 20).

Puc. 19. IlpeponepanuoHHasi pa3MeTKa (u) M 3TambI MOAHS-
THs1 AockyTa (6)

Fig. 19. Preoperative marking (a) and flap dissection
stages (6)
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Puc. 20. 3akpoiTne Aedexra

Fig. 20. Coverage of defect

Boibop MmerTopa 3aKphITHS AedeKTa TKaHeH
BepXHell KOHEYHOCTH SIBASIETCSI IPEAMETOM IIPO-
Aoaxkaromuxcst ciopos. IIupokuit criekTp pekoH-
CTPYKTHBHBIX OIIUI M OTCYTCTBHUE YETKHX PYKO-
BOACTB HEH30€XHO AQIOT XHPYPIy CBOOOAY BBIOOPA,
KOTOPBIF OTPAHMYHBAETCS AHIIb €r0 MACTePCTBOM
u sHaHmsaMu |11, 15].

Ha npoTsbkeHn MHOTHX AT Pa3pabaThIBalOTCs
AATOPUTMBI 10 3aMeINeHHI0 AePEeKTOB TKAHEH AAS
YIpOIIeHHs: BbIOOpa M CHCTEMATH3ALMHU METOAOB
pexoHcTpykuuu [17, 18]. B cozpanHbIX aAroprT™Max
IPUHSTHI BO BHUMAHHE THIIBI U AOKAAM3AIMS Aedek-
TOB, A TAKOKe AHTPOIIOMETPHYECKHUI AQHHBIE TAIieH-
T0B. HekoTopbre aBTOpBI yAeAsIOT 0cO60€ BHIMAHIe
COOTBETCTBUIO KOXKHOTO IIOKPOBA X MUHUMAABHOMY
AOHOPCKOMY  AedeKTy, IpeAloYnTas KOXHO-
dacumabHble u nepPopaHTHBIE AOCKYTHI [ 19].

dacrasbHbIe U KOXXHO-PACIIMAABHBIE AOCKYThI
OITHMAAbHbI B OTHOLIEHHHU 3aKPBITUSI OOHKEHHBIX
CYXOXXHAHMF, 4TO CO3AAeT HEeOOXOAUMBIE IIPEATIO-
CBIAKH AASL FIX ITOCAEAYIOIIIeH aAeKBATHOTO CKOABXKe-
HUS, A TaK)Ke BOCCTAHOBAEHHUS YyBCTBUTEABHOCTH,
4TO Ype3BbIYANHO BAXHO AAd KucTu [16, 20, 21].
ITepdopaHTHBIE AOCKYTHI IIO3BOASIOT H30eXaTb
IepeceyeHHs] MArHCTPAABHBIX COCYAOB, OAHAKO
BBHAY OTHOCHTEABHO HEIPOTKEHHOM IIMTAIOLlen
HOXKKM IIPHTOAHBI AASL 3aMeIeHUSI CPAaBHHTEABHO
He6oAbIMX AedeKToB [ 14].

B caygae rayboxux AepekToB 3$PeKTHBHBIM
SIBASIETCSI [IPYIMEHEHHe AOCKYTOB C BKAIOUEHHEM B HX
COCTaB MBIIIEYHBIX KOMIIOHEHTOB AASI 3aIIOAHEHMs
«MEpPTBbIX MPOCTPAHCTB>» U MPOPHUAAKTUKM reMa-
Tom [22].

CunTaeTcst, 4TO AASL 3aMelleHHs] HeOOABIIHX 110
IAOIIAAK AePEKTOB AOCTATOYHO HCIIOAB30BATh AO-
KAaAbHbIE MAM PeTHMOHAAbHBIE AOCKYTHI, B TO BpeMs
KaK AASL OOIIMPHBIX AePEeKTOB OoAee IIPEAIIOYTH-
TEAbHBI CBOOOAHBIE HAM AMCTAaHTHBIE AOCKYTBI Ha
nuTaomei Hoxke [23].

IIpo6aema BbIOOpa MEXAY CBOOOAHBIMU U AVIC-
TAHTHBIMH AOCKYTaMU Ha IHTAON[eil HOXKe Ha-
TAAKMBaeT Ha BaKHbIe paccyxpeHus. CBoOoAHBIE
AOCKYTBI MOTYT 00eCIeYnTh HAAEKHBIE MHOTOTKA-
HeBble [IePECAAKH C HEOCIIOPHMBIMHU IIPEHMyIIeCT-
BaMHU C TOYKHU 3PeHHUsI KPOBOCHAOXKEHUs], pereHepa-
TOPHOTO MOTEHIIMAAA M YCTOMYUBOCTH K MHQHIH-
posanuo [21].

B coBpeMeHHO! pPeKOHCTPYKTUBHON U IIAACTH-
YEeCKOM XMPYPIUH U3BeCTHbI IPUHITUIIBI <PEKOHCT-
PYKTHBHO AeCTHULBI» U «AudTa» [24]. [lepsbrit
3aKAIOYAETCS B TOM, YTOOBI He IIEPEXOAUTD K CAOXK-
HOMY METOAY PEeKOHCTPYKILHH, He HCIBITaB OoAee
npocroit. KaskAplil MeTop, HaYMHAS C IPOCTOTO —
NePBUYHOTO CUIMBAHUS KpaeB AePeKTa MAM PaHbl —
AO HamboAee CAOXHOTO — MHKPOXUPYPIUYECKOMH
AyTOTPAaHCIAAHTAIIMKM KOMIIAEKCOB TKaHeH — IpeA-
CTaBAEH B BHAE «CTyTIeHel>» HMAU «<3dTaxei>». Bro-
PO¥ IPUHIIMI IPEATIOAAraeT BO3MOXKHOCTb PEKOH-
CTPYKIJHHU C TIOMOIIBIO AI0OOTO U3 IIPEACTABACHHbIX
Ha «3TaXXaX» MeTOAA IIyTeM IIOABEMa Ha YCAOBHOM
audre.

OrpanuyeHns NpUMeHEHUSI MECTHBIX AOCKYTOB
AASI 3aKPBITUS OOIIMPHBIX Ae(peKTOB MIPOAUKTOBAHDI
OTHOCUTEABHBIM HEAOCTaTKOM IIAACTHYECKOTO Ma-
TepHaAa AOHOPCKOJ 30HBI, CHIDKEHHON MOOHABHO-
CTBI0 AOCKYTa U COITyTCTBYIOIIMM IIOBPEXAEHHEM
OKPY>KAIOIUX TKaHEHW C IOTEHIMAAbHOM Yrpo3on
IPIKUBAEHHUS TPAHCIOHUPYeMbIX TKaHed [ 16].

Bo3M0oXHOCTP OAHOMOMEHTHOM PEeKOHCTPYKIMU
C IIOCAEAYIOIell paHHel peabUAUTALMEll CHIDKAeT
PUCKHU PyOLIOBBIX IPOL}ECCOB U KOHTPAKTYP, TO3BO-
AsISl KaueCTBeHHee U ObICTpee BEPHYTHCS K IIOBCe-
AHEBHOMY 06pasy xwusHu [19, 25]. Bemoanenue
onepanuil IO 3aKPhITUIO AePEeKTOB TKaHeH C Io-
MOIIIBIO CBOOOAHOIT IIEPeCaAKU KOMIIAEKCOB TKaHeH
TpebyeT HAAOXKEHMST MUKPOCOCYAUCTBIX AHACTOMO-
30B C OTEHIMAABHBIM PUCKOM UX TpOM603a [26].

AMCTaHTHBIE AOCKYTBI, TAKHE KaK CTe0eAbYaThI
IIAXOBBIN UAU AOCKYT II€PEAHEN OPIOIIHOM CTEHKH,
CYMTAIOTCS HAAEXKHBIMH, OCOOEHHO y IAI[HEeHTOB
B TSDKEAOM COCTOSHMM HAU C COIYTCTBYIOIIUMH
COCYAUCTBIMH TIOpaXkeHUsMH (O6IIMpHDIE 0XOTH,
CaXapHBIA Ana6eT§, AASL KOTOPBIX AAUTEABHbIE MHK-
pOXUpyprudecKkie IepecapKu HMeIT Cepbe3Hble
nporuBonokasanus [27-30]. Breimoanenue onepa-
LUA [0 MX NepPeMEeNIeHUI0 TeXHHUYeCKH Ipolle u
ObICTpee, TPeOYIOT MeHbIIEH IPeAOIEePALIMOHHOMN
IOATOTOBKM IIAlJUEHTAa U IIOCA€OIepalOHHOIO
MOHHUTOPHHIA B CPABHEHUH CO CBOOOAHBIMHU AOCKY-
tamu [31].

AockyT nepepHeit 6pIOIHH0171 CTEHKH Ha BpEeMeEH-
HOM IUTAIOIIEeN HOXKE CYUTAETCH YHUBEPCAAbHBIM
U He TpebyeT HABBIKOB HAAOXKEHHUS] MHKPOCOCYAHU-
CTBIX aHACTOMO30B C UCIIOAb30BaHHEM OIlePallOH-
HOro MHKpockoma. OueBHAHO, YTO IpOBEAEHHE
MOAOOHBIX Omeparii 60Aee BHITOAHO C 9KOHOMH-
4yecko# Touku 3peHusa. OTHOCUTEABHO y3KOe OCHO-
BaHMEe AOCKyTa IIO3BOASIET MOAEAMPOBATH €ro 6e3
CKAAAOK M HEpPOBHOCTEN B pPELMIIMEHTHON 30He.
OCHOBHBIMM HX HEAOCTaTKAaMM SIBASIIOTCS: JTaIl-
HOCTb, HEOOXOAUMOCTh MUMMOOUAU3ALIMU B BBIHYX-
ACHHOM TIIOAOXKEHUMU KOHEYHOCTH M CBA3aHHAs C
3TUM IIOTeHIJHAAbHAsT HEOOXOAUMOCTb Pa3paboTKu
ABIDKEHMI, YTO TPYAHO OCYLIECTBUMO Yy AeTel paH-
HEro BO3pacTa, a TakXKe IMOCAEAYIOIUE PEAYKITMOH-
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Hble OIlepaTHBHbIE BMEIIATEAbCTBA, HAIIPABAEHHbIE
Ha yMeHbIIIeHe H30BITOYHOrO 06beMa IIOAKOKHOTO
XHPA B 30He IlepeMeleHHOT0 AOCKyTa [ 32].

B caydae aaekTpuueCKUX 0KOTOB U HX IIOCACA-
CTBHIl He MCKAIOYEHbI IIOBPEXAEHHUS pelUIIHeHT-
HBIX COCYAOB Ha NPOTSDKEHHMH, 4YTO OTPaHMYMBAET
BBITOAHEHHE MHKPOXUPYPIHYeCKOH IIepecapku
TpaHcmaaHTaToB. Kpome Toro, ncroap3oBanue cBo-
OOAHBIX AOCKYTOB MOXeT IPUBECTH K TPOMOO3y
MMKPOAHACTOMO30B 1 AQXKe MarkCTPaAbHBIX COCYAOB
u nmemun KoHeHoctu [33]. OpHaKko HeKOTOpbIe
ABTOPBI IIPEATIOYUTAIOT CBOOOAHYIO —II€PECaAKy
AOCKYTOB IIPH OOTaX M MX IIOCAEACTBHAX, IIO-
CKOABKY AAQHHas IIPOlieAypa IIO3BOASET HayaTh
PAHHIOIO PeaOUAUTALMIO B CO3AA€T OAATOIPHSTHBIN
MSATKOTKAHHBIA CyOCTpaT AASL BOCCTAaHOBAEHHS
ABIDKEHHI B CYCTaBaX BepXHel KOHEYHOCTU [34].

B MupoBoit AuTepaType u NpakTHKe ONMMCaHBI
METOABI AeUeHHS IAIMeHTOB C AepeKTaMH Bepx-
HUX KOHEYHOCTeH C HCIIOAb30BAaHHEM HCKyCCT-
BEHHBIX 3aMeCTHUTeAeH KOXU HAM BaKyyMHOM Te-
pammu, OCHOBaHHBIE HA CIIOCOOCTBOBAHHU POCTY
rpaHyAsnui. MecTHad Tepamus C CO3AAHHEM OT-
PHIIATEABHOTO AaBAeHUs (BakyymMHas Teparmus)
OKa3bIBAaeT APEHUPYIOWHI 3PeKT, CIOCOOCTBYS
OBICTPOMY OYMIIEHUIO AePEKTOB OT AETPUTA, HH-
(QEeKIMOHHBIX areHTOB, U CTUMYAHPYS II€PeXop OT
¢aspl BocraseHus Kk $pase rpaHyAsILIMU paHbl B KpaT-
YaKime CpoKu [35].

BuontkeHepHble paspabOTKU SIBASIOTCS BAAUA-
HOM OMNIjuel AAS NPUMEHEHHs y MallueHTOB, Y KO-
TOPBIX BBITOAHEHHE PEeKOHCTPYKTHUBHBIX METOAMK
IIPOTHBOIIOKA3aHO B CBSI3U C COITyTCTBYIOIIEH MaTo-
aorueit. B 1981 r. J.F. Burke u coasr. ommcaau unc-
KYCCTBEHHBIM 3aMeIIAIOIUN KOXY MaTepHaa, B CO-
CTaB KOTOPOIO BXOAMA CAOM CHAMKOHOBOIO 3IIH-
A€pMHCa M AEpMbl M3 IIOPUCTOTO KOAAAreHa c
XOHAPOHTHH-6-CyAbJATa, HUCIOAB3YEMBIH AAS Aede-
HUS TAIJMEHTOB C 0xoramu [36].

3amemaromue KOXY ITOKPBITHS SIBASIOTCS IeTe-
POTeHHOM TIpynnoil MaTepHaAOB, IPHUMeHSeMbIX
AASL 3aKPBITUS paH M 3aMeHbl QYHKIIMI KOXXH, HHO-
rAQ BpEMEHHO, B 3aBUCUMOCTH OT MX XapaKTepPHCTHK
[37]. Ommcano mcIoOAb30BaHME IOAOOHBIX Mare-
PHAAOB AASL BPEMEHHOIO 3aKPBITHS OOHAXEHHbIX
CYXO>KHAMI, CyCTaBOB, KOCTHBIX CTPYKTYp, C IIOCAe-
AYIOIIVMHU PeKOHCTPYKTHBHBIMHU BMEIIaTeAbCTBAMU

[38].
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PEKOHCTPYKLUUA HUKHEAJIBBEOJIAPHOI'O HEPBA
IPU PE3EKIIMY HUKHEW YEJIIOCTH
MO NOBOAY JOBPOKAUYECTBEHHbBIX OITYXOJIEN

K.C.Tnaésa’*™, P.T. Apamsan?, C.P. Boroes'

! Meduyunckuii HayuHo-00pa3osamervHulii yenmp
«Yuusepcumemckas kaunuxa MI'Y um. M.B. Aomonocosa>,
Mockea, Poccutickas Qedepayus

* Poccuiickuti Hayunviii yenmp xupypeuu um. akad. B.B. ITemposckozo,
Mockea, Poccutickas Qedepayus

Annomayus
B craTpe npeacTaBAeHBI KAMHMYECKHE Pe3YAbTAThl IPMMEHEHHUs] HOBOTO METOAQ PEKOHCTPYKIIMU HIDKHEAAbBEOASP-
HOTO HepBa IIPH pPe3eKLUH HIDKHEH YeAI0CTH I10 II0BOAY AOOpPOKadeCTBEHHBIX OIyxoAel y 10 manueHTOB B Bo3pacre
ot 18 po 60 aer.
ITeab nccaepoBaHUS: Pa3paboOTaTh METOA PEKOHCTPYKLMU HIDKHEAABBEOASPHOIO HepBAa U OLIEHUTH ee 9P(eKTHB-
HOCTb IIPH Pe3eKIN HIDKHEN YEeAIOCTH 110 IOBOAY AOGPOKaueCcTBEHHbIX oIryxoAeil. OCOBEHHOCTHIO IIPEAAOSKEHHOTO
METOAQ SIBASIETCSI HCIIOAb30BaHKE HKPOHOXKHOT'O HePBa B KauecTBe AOHOpA U A3bIYHOTO HepBa B KaueCTBe PeljUIIUeHTa,
IIpY HEBO3MOXKHOCTH COXPaHUTh IIPOKCHMAABHBIN KOHEL] HIKHEAAbBEOASIPHOTO HepBa. PazpaboTaH aAroput™ xu-
PYPrHYecKOil TAKTUKH OAHOMOMEHTHOI peKOHCTPYKIU HepBa. OrieHeHbl 6€30I1acHOCTb 1 3P PEeKTHBHOCTD AAHHOTO
MeTOAR.
Karouesvie crosa: HUNCHEAAbBEOAAPHDBLU HEPB, PE3EKYUS HUNCHEN HEAOCU, UKPOHONCHDLIL Heps, A3bi1HbIL

Heps, peurHepsayusl.

Kongauxm unmepecos:  aBTOPHI IOATBEPIKAAIOT OTCYTCTBUE KOHPAMKTA HHTEPECOB, O KOTOPOM HEOOXOAUMO
COOOIUTB.

IIpospaunocme ¢unan- HUKTO U3 aBTOPOB He MMeeT GHHAHCOBOH 3aHHTEPECOBAHHOCTHU B IIPEACTaBACHHBIX

€060ii dessmeAbHOCIMYU:  MATepPHAAAX MAM METOAAX.

Ara yumuposanus: I'maésa K.C., Apamsan P.T., Botoes C.P. PexoHCTpyKIfis HUXXKHEaAbBEOASIPHOTO
HepBa IIPYU pe3eKIUK HIDKHEF YeAI0CTH 110 [IOBOAY AOOpOKadeCTBEHHbIX OITyXOAeil //

Bompocs! pexoHcTpyKTHBHOMN 1 maacTHdecKoi xupyprum. 2022, T. 25, Ne 1. C. 18-25.
doi 10.52581/1814-1471/80/02

RECONSTRUCTION OF THE LOWER ALVEOLAR NERVE
DURING LOWER JAW RESECTION FOR BENIGN TUMORS

K.S. Gileva">*, R.T. Adamyan?, S.R. Botoev'

! Medical Research and Education Center
“University Clinic of M.V. Lomonosov Moscow State University’,
Moscow, Russian Federation

' Russian Scientific Center for Surgery named after acad. B.V. Petrovsky,
Moscow, Russian Federation

Abstract

The paper presents clinical results of using a new method of reconstruction of the lower alveolar nerve during man-
dible resection due to benign tumors for 10 patients aged 18 to 60 years. The aim of this work is to include in the
concept of complete rehabilitation of the patient in the case of mandible resection the restoration of the sensitivity
of the lower lip and the innervation zone of the lower alveolar nerve. A feature of the method is the use of the sural
nerve as a donor and the lingual nerve as a recipient, if it is impossible to preserve the proximal end of the lower
alveolar nerve. An algorithm for simultaneous nerve reconstruction was developed. The safety and effectiveness of
this method were evaluated.
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BBEJEHUE

OAHOM M3 FAaBHBIX BETBEM YEAIOCTHO-AMIIEBOM
U TAACTUYECKOM XUPYPIUM SBASETCS PeKOHCTPYK-
THBHAs XUPYPIUs AU, KOTOpas MOCTOSHHO Pa3BU-
BaeTCs, COBEpIIEHCTBYeTCS U HAXOAMTCS B IOUCKe
HOBBIX METOAMK AASl YCTpaHeHHs AePeKTOB U BOC-
CTaHOBAeHHs CTPYKTyp. [Ipobaema moaHOI peabu-
AWTALIMH TIAIUEHTOB II0CAe Pe3eKIUU HIDKHeH de-
AIOCTH OCTaeTCsl aKTyaAbHOM B YEAIOCTHO-AUIIEBOM
xupypruu. Pesexiiusa HIKHeH 4eAIOCTH IPUBOAUT
K HapyIIeHHMIO He TOABKO QYHKITMHU >KeBaHMA U TAO-
TaHUS, HO M Pe4H, IyBCTBUTEABHOCTH HIDKHET IyObI
U BHENIHETO BHAQ ITaIMeHTa B IjeAoM. OCHOBHOM
3apauell XUpypra IocAe pe3eKIMU SBASeTCS yCTpa-
HeHHMe AedeKTa YeAIOCTH IIyTeM BOCCTAaHOBAEHHS
ee HelpephIBHOCTH, a TAKKe BOCCTAHOBAEHHE yTpa-
yeHHbIX QyHKImil. Ha ceropnamuuii AoeHb npuopu-
TETHBIM U CaMbIM 3 PeKTHBHBIM CIIOCOOOM BOCCTa-
HOBAEHMS HENPEephIBHOCTH HIDKHEN YEAIOCTH CYH-
TaeTcs IpUMEHeHHe pPeBaCKyASIPU3HMPOBAHHOIO
MaAO0OEepIIOBOrO AyTOTPAHCIIAAHTATA C OAHOMO-
MEHTHOM YCTaHOBKOM AEHTaAbHBIX HMIIAQHTOB H
OpTOIeANYECKON KOHCTPYKIMHU, IIPU 9TOM IIPOMC-
XOAUT BOCCTAaHOBAGHHE (YHKIUM >XeBaHHS, AbIXa-
HHS U TAOTaHMS, a TakOKe BHEITHEro BUAQA MallieHTa
IpakTUdecKy B moAaHOM obbeme [1, 2]. Ho mpl He
MOXXeM TFOBOPHUTb O IIOAHOHM peabMAMTAIINH, TaK
KaK IIPH AQHHOM MeTOAUKE He BOCCTaHaBAMBAETCS
IyBCTBUTEABHOCTb HIDKHEH I'yObl, BCAEACTBHE 4€rO
BO3HHKAIOT HapyIIeHHs peuH, TPYAHOCTH IIPH YTIO-
TpebACHUHM HAIUTKOB M IOTEPSI TEMIIEPATypPHOM
4yBCTBUTEABHOCTHU. B coBOoKynmHOCTHU BCce aTu dak-
TOPBI CO3AAIOT HEOAATOMPUSTHYIO CPEAY AASL CO-
ITMAABHOM AaAANTAIlMM MAlMeHTa B TOCAeolepaIiy-
OHHOM IIEpHOAE, B CBA3U C 4eM Mbl IpepAaraeM
BKAIOYATh B IIOHSTHE [TOAHOM PeabUAUTALINK OAHO-
MOMEHTHYIO PEKOHCTPYKIIHIO HIDKHEAAbBEOASIPHOTO
Hepsa [3].

OAHMMH U3 IepBBIX METOAUKY COXPaHEHHS
HIDKHEAAbBEOASPHOTO COCYAUCTOTO ITy4Ka, B CO-
CTaBe KOTOPOTO HAXOAUTCS HIDKHEAAbBEOASPHBIN
Heps, paspaboraan O.Jensen u D.Nock B 1987 r.
CyTb METOAMKH 3aKAIOYAETCS B TPAHCIIO3UIIUHU CO-
CYAMCTOTO ITy4Ka IIPH YCTAaHOBKE AEHTAAbHBIX HM-
IIAQHTOB: B IPOEKIIMHM HIDKHEYEAIOCTHOTO KaHaAa
BBIIIOAHSETCS YAAA€HHE KOPTUKAAbHOM IIAACTHHKH,
BBIAGAGHHE U BbIBEAEHME ITyYKa M3 KaHaAa, AaAsee
IIPOU3BOAUTCS YCTAaHOBKA ACHTAAbHBIX MMIIAAHTOB

0e3 pHCKA IIOBPEXACHHS HIDKHEAAbBEOASIPHOTO
HepBa [4-6].

B nccaepoBannu M.A. Apcenosoit (2005) mpep-
CTaBA€HA METOAMKA PEeKOHCTPYKIIUU HM)KHEaAbBe-
OASIPHOTO HEpBa, IPU KOTOPOH HEPB BBIACASIOT
Y MeCTa BBIXOAQ U3 ITOAOOPOAOYHOTO OTBEPCTHS H
IepeceKaroT ero B IONepeYyHOM HallpaBAeHUH. 3a-
TeM HAXOAAT HIDKHEYEAIOCTHOE OTBEpCTHe C BXO-
ASIIVM B HETO HIDKHEAAbBEOASIPHbIM HEPBOM H BBI-
TSTUBAIOT €r0 M3 KaHaAd. B ToAle MArKux TKaHen
IIEKH ¥ OKOAOYLIHO-)XEBATEABHOM 00AACTH, ITO Ha-
IIPAaBAEHMIO OT AMCTAAbHOTO KOHIJA HIDKHEAAbBEO-
ASIPHOTO HepBa K OCHOBAHMUIO MbIIIEAKOBOTO OTpPO-
CTKa YEAIOCTH CO3AAIOT TOHHEAD, 4epe3 KOTOPBIi C
IIOMOIIIbIO AUTATYPbl BBIBOAST IPOKCHMAABHBIN KO-
Hel] AAHHOTO HepBa K AUCTaAbHOMY KoHIY. Iloay-
JeHHbIe AMCTAAbHBIN M IPOKCUMAAbHbIN KOHIIBI CO-
EAUHSIOT IIyTeM HAAOKEHUS SIHHEBPAAbHOTO IIBA
OA MUKPOCKOIIOM (puc. 1) [7, 8].

TR T

—_—

W,

Puc. 1. HaaroxxeHue anmMHEeBPaAbHOIO IBA

Fig. 1. Application of an epineural suture

B 2017 r. C.B. Tepemyx u C.IO. Banos omy6-
AMIKOBAAU AQHHBIE 00 YCIIEITHOM IPHMEHEHUH MO-
audunuposanHoit Metropuxu Jensen u Nock. Ee
AAANITHPOBAAU IIPUMEHHTEABHO K Pe3eKITHAM HIDK-
Hel YeAIOCTH C OAHOMOMEHTHBIM YCTpaHEHHEeM
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AedexTa peBaCKyASIPH3UPOBAHHBIM MAAOOEPIIOBBIM
AyTOTPAHCIIAAHTATOM. AASI 9TOTO HCIIOAB3YIOT HH-
AHMBUAYAaABHO CMOAEAMPOBAHHBIM CTEPEeOAUTOrpa-
pryeckuit mabAOH AASL Pe3eKIIN HIDKHEN YeAI0CTH
U MO3UITMOHUPOBAHUS HIDKHEYEAIOCTHOTO COCYAH-
CTO-HEPBHOIO ITy4Ka CO CIIeIJMAAbHBIM I1a30M IIO
XOAY HIDKHEYEAIOCTHOTO KaHaaa. B pesyabrare
OCYILIECTBASIETCS TOYHBIM AOCTYII K COCYAUCTO-
HEPBHOMY IIyuYKy, €ro BBIAGACHHME U OTBEACHHE B
CIIeLIMAABHBIN I1a3 C LIEABIO 3AllTUThI OT IIOBPEXAEHHS
BO BpeMsI BbIIIOAHEHHS pedexuuu [9].
HepocTaTkoM AQHHBIX METOAUK SIBASIETCSI TO,
9TO OHM OCYI€CTBHMBI AMIIND IIPU YCAOBUU COXPaH-
HOCTH COCYAUCTO-HEPBHOIO IIy4Ka, HO 3a4acTylo
AWCIAACTUYECKUI  IPOLIECC  PACIpPOCTPaHSIETCS
BIAyOb HIDKHEYEAIOCTHOTO KAaHAAA C MOpaKeHHeM
HIDKHEaAbBEOASPHOTO HepBa (puc. 2).

=

Puc. 2. Ocreo6AacToKAaCTOMA TeAA M BETBH HIDKHEHN YeAFOCTH
C MOpa’keHHeM NMPOKCHMAABHOTO KOHIIA HIDKHEAAbBEOASIP-
HOI'O HepBa

Fig. 2. Osteoblastoclastoma of the body and branches of
the lower jaw with damage to the proximal end of the infe-
rior alveolar nerve

Ilpu coxpaHeHHM COCYAMCTO-HEpBHOTO ITyYKa,
KOTOPBIF BOBA€YEH B AMCIAACTHYECKHH IIpoIiecc,
IOBBIIIAETCS. PUCK peLANBa HOBOOOpa3oBaHMS,
YTO MBI OTHOCUM K HEAOCTATKAM AQHHBIX METOAMK.
Hcxoas u3 aTOro, 10 HallleMy MHEHHIO, HanboAee
NepCIIeKTUBHBIM METOAOM IIPH OTCYTCTBUH BO3MOJXK-
HOCTH COXPAaHHUTb YYacCTOK HIDKHEAAbBEOASPHOIO
HepBa SBASETCS ero peKOHCTPYKIUS IPU IIOMOIIU
BCTaBKH U3 HKPOHOXXHOTO HepBa.

ITeAb nccaepoBaHUS: Pa3paboTaTb MeTOA pe-
KOHCTPYKIIMH HIDKHEAAbBEOASIPHOTO HepBa M Olfe-
HUTb ee 3QPeKTUBHOCTb NPHU pe3eKI[UM HIDKHeH
YeAIOCTH II0 IIOBOAY AOOpPOKAueCTBEHHbBIX OITYXO-
Aeft.

MATEPUAJ U METO/JbI

B nepuoa ¢ 2018 mo 2020 r. 65140 BBITOAHEHO
10 pesexuuil IO IIOBOAY AOOpOKaueCTBEHHBIX
OAOHTOT€HHBIX HOBOOOpa3oBaHuil (MUKCOMa, aMme-
AOBAACTOMA, OCTEO6AACTOKAACTOMA) Y IALIUEHTOB
B Bo3pacre oT 18 A0 60 aet. B 3aBucuMocTH OT cTe-
IIeHd BOBA€YEHHOCTU COCYAMCTO-HEPBHOIO ITy4Ka

HIDKHEYEAIOCTHOTO KaHAAA MTAL[EHTHI ObIAM paspe-
A€HBI Ha ABe IPYIIIbI IO S 4eAOBeK. Y IpeACTaBUTe-
aeit 1-i1 (ocHOBHO¥) IPYIIII MMEAACh BO3MOXK-
HOCTb BBIAGACHUS MPOKCHUMAABHOTO M AUCTAABHOTO
¢parMeHTOB HIKHEAAbBEOASPHOIO HepBa, y Malu-
eHTOB 2-# (KOHTPOABHOIl1) TPYMIBI CyImjecTBOBaAa
BO3MOXXHOCTh BBIAEAEHUSI TOABKO AUCTAABHOTO
¢parmeHTa TOrO e HepBa.

Ha osTame mnpepomepaniioHHON IOATOTOBKH
BCE€M MAIJMeHTaM IPOBOAMANCH KOMIIBIOTEPHO-
TOMOrpaduyeckoe HCCAEAOBaHHE U OLleHKa YPOBHS
pacmpocTpaHeHHss HOBOOOPa3OBaHUS B HIDKHeUe-
AIOCTHOM KaHaAe C IOCACAYIOUMM MOAEAMpOBa-
HHEM HWHAMBUAYAABHBIX CTEPEeOAUTOrpaduiecKux
mabAOHOB.

OneHKa BOCCTAaHOBAEHHSI YYBCTBUTEABHOCTH
30HBI HHHEPBAI[U IPOBOAUAACH CYyOBeKTUBHBIMHU U
06bexTiBHBIME MeTOAAMH. CyOBEKTHBHO UCCAEAO-
BAAMCh TAKTHABHAsI, 00AEBAs U TeMIIepaTypHas 1yB-
CTBUTEABHOCTD. 30HA MHHEPBALIUK ObIAQ pa3AeAeHA
Ha ceMb 4YacTel II0 aHATOMHYECKHMM OpPHEeHTHpPaM
(pHc. 3): CpPeAMHHAasl AMHMS AMIA, YTOA HIDKHEN
9eAIOCTH, KpacHas KafiMa HiokHe#l ryOs. OueHka
CyOBEKTHBHOM 4yBCTBUTEABHOCTH IIPOBOAHMAACH
IATUKPATHO: AO Omepanuu, Ha 21-i1 aAeHb, yepes
3 mec, 6 Mec, 1 rop mocae onepanum.

Puc. 3. Cxema pa3speAeHHs 30HBI HHHepBallMH. AHATOMHYe-
CKHe OpHeHTHpbI: ] — KpacHas KailMa HIDKHeH ry6sr; 2 —
YTOA pTa; 3 — CpeAMHHasl AMHHS AMIA; 4 — YrOA HIDKHeH
9eAIOCTH

Fig.3. Scheme of division of the zone of innervation.
Anatomical landmarks: 1 - red border of the lower lip; 2 -
corner of the mouth; 3 — median line of the face; 4 — angle
of the lower jaw

AASL 0OBEKTHBHOM OLIEHKH IyBCTBUTEABHOCTH
HCIIOAB30BaACSL  dAekTpomuorpadp «CuHamcuc»
(OO0 HM® «Heitporex>, r. Taraupor) (puc. 4)
C ODAOKOM HCCA€AOBAHUS BBI3BAHHbIX TOTEHI[HAAOB,
IPU IOMOIIYM KOTOPOT'O IPOU3BOAMAACH PETUCTPA-
Ml COMAaTOCEHCOPHBIX BBI3BAHHBIX ITOTEHIJHAAOB,
BbIPA0aTHIBAEMbIX B OTBET HA JAEKTPUIECKYIO CTH-
MyASIIUIO MepHdepUIecKUX HepBOB H PErUCTPHU-
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PYEMBIX C BOAOCHCTOM YaCTHU I'OAOBBI B CEHCOPHOM
obaactu. MccaepoBanus MPOBOAMAMCH  ABXKABI:
crycra 21 poeHb udepe3 12 Mec mocae onepanumu.

Puc. 4. daexrpomuorpad «Cunancucs

Fig. 4. Electromyograph “Synapsis”

B mnocaeomepanioHHOM mepuoAe TIAIfUEeHTHI
HAIIPaBASIAUCh K HeHPOPU3UOAOTY-PeaOUAUTOAOTY
C IIeADIO TIOAYYEHUs KOHCEepPBaTMBHOM U (U3HOTe-
panuu AAd YCKOpeHHus pereHepanuu HepBa. Cpok
HaOAIOAEHMS AlJMeHTOB COCTaBHA OT 12 A0 24 Mec.

Memoduxu pexoncmpyxyuu
HUHKHEAALBEOAAPHOZ0 HEPBA

B mamen pa60Te MbI UCITOAB30BAaAW ABE€ METO-
AUKH PEKOHCTPYKIIMH HM)KHEAABBEOASIPHOI'O HEpPBa

(taba. 1).

Ta6auna 1. MeToAUKY PEKOHCTPYKIIUH
HIDKHEaAbBEOASPHOTO HepBa

Table 1. Inferior alveolar nerve reconstruction
techniques

PexoHCTpyKIHs HUKHEAAbBEOASIPHOTO HepBa

Metop 2
(KOHTpOAbHaSI rpynna)

Metop 1
(ocHoBHas rpymma)

3260p HKPOHOXHOTO HEpBa

Bcraska Mexxay npoxcu-

MAABHBIM U AUCTAABHBIM

KOHITAMH HIKHEAAbBEO-
ASPHOTO HepBa

BcraBka MeXAY ACTaABHBIM
$parMeHTOM HIDKHEaAbBEO-
ASPHOTO HepPBa U S3bIYHBIM

HepBOM

Haaoxxenne TNEPUINNHEBPAADPHDIX IIIBOB

Komnen-s-60k

Kouneir-s-xoner |

Memod 1

HH}KHeaAbBeOAﬂPHbIﬁ HepB BBIACAACTCA AMNC-
TaABHO HA yPOBHE BbIXOAQ U3 TOAGOPOAOUHOTO OT-
BepCTI/IH, a HPOKCI/IMaAbHO — AO yPOBHﬂ HNHTAKTHBIX
TKaHeﬁ. I/IHTpaOHepaHHOHHO BBIIIOAHSETCA BHSY'
AAbDHBIN KOHTPOAb CTE€II€EHU BOBACYEHHOCTU COCY‘
AHMCTO-HEPBHOTO ITy4KA B AMCIIAQCTHYECKHI IIPO-
mecc. Pesexiusa ocymecTBASIeTCS ITyTeM OAHOMO-
MEHTHOTIO 3aKPbITI/I5I Ae(l)eKTa C HUCIIOAB3OBAHHEM
PeBacKyASPU3HPOBAHHOTO ayTOTPAHCIAAHTATA C
nocaeayoleii ero puxcarueit (puc. S).

Puc. 5. DTan MOAEAMPOBaHUS MaAOGEPLOBOrO ayTOTpaHC-
MAQHTATA

Fig. 5. Stage of fibular autograft modeling

ITocae 3a6opa MaAOGEPIIOBOTO ayTOTPAHCIIAQH-
TaTa yepe3 CpOPMHPOBAHHBIN AOCTYII IIPOU3BOAUTCS
3a60p HKPOHOXHOTO HepBa (pHC. 6). Aasee BbITOA-
HSeTCs peMHHepBallMs ITyTeM IlepeHoca BCTaBKU U3
MKPOHOXHOTO HepBa M HAaAOXKeHHe HeHpOoaHacTo-
MO30B «KOHeIJ-B-KOHEI[>» MeXAY IPOKCHMAAbHBIM
U AMCTAABHBIM KOHIJAMU HHKHEAAbBEOASPHOIO
nepsa (S manuenTos).

Puc. 6. PparmMeHT HKPOHOXKHOTO HEPBa

Fig. 6. Fragment of the sural nerve

Memod 2

ITpu mopakeHMH TeAa, YIAa ¥ BETBU HIDKHEH
YEAIOCTH BMECTe C COCYAMCTO-HEPBHBIM ITYYKOM U
HEBO3MOXXHOCTBIO BBIAGACHHUSI U COXPAHEHHUsI IPO-
KCHMAABHOTO KOHI]A HIDKHEAAbBEOASIPHOIO HepBa
(cM. puc.2) ocymecTBasiercst 3a60p U TepeHOC
BCTaBKM M3 UKPOHOXKHOIO HEpBA, HO B KayecTBe
pelLunuenTa BbICTYTIAeT A3bIMHbINA Heps (puc. 7).
ITpou3BOAUTCS HAAOKEHHE HEHPOAHACTOMO30B
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HepI/ISHHHeBpa.AbHO Me)KAy AHUCTAaABHBIM KOHIIOM
HI/DKHeaAbBeOASIpHOI‘O HepBa U A3bIYHBIM HepBOM
«KoHel[-B-60k> (puc. 8) (S mauueHToB).

Puc.7. Cxemarnunoe usobpakenne pemHHepBauum: 1 —
SA3BIYHBIA HEPB; 2 — BCTaBKa M3 HKPOHOXXHOTO HepBa; 3 —
HeHPOAHACTOMO3 «KOHeI-B-00K»; 4 — AMICTaABHbII KOHeIJ
HIDKHEAAbBEOASPHOTO HepBa; S — HePOaHACTOMO3 «KOHeIl-
B-KOHeI>»

Fig. 7. Schematic representation of reinnervation: I - lin-
gual nerve; 2 — insert from the sural nerve; 3 — end-to-side
neuroanastomosis; 4 — distal end of the inferior alveolar
nerve; S — end-to-end neuroanastomosis

Lt

Puc. 8. HeiipoaHacTroM03 <«KOHeEI-B-00K» C SI3pIYHBIM

HEepBOM

Fig. 8. End-to-side neuroanastomosis with lingual nerve
PE3YJBTATBI

IIpu orjeHKe BOCCTAHOBAEHHS YyBCTBHTEABHO-
CTU 30HBI HHHEPBAIIUH MBI HAOAIOAQAU Pe3YABTATHI,
IIpeACTaBACHHBIE B Ta0A. 2.

[lo cybvexTusHbIM pesyabraTam (puc.9, 10)
4yepe3 21 AeHb IOCAe OIEpanuy y BceX OOABHBIX
HAOAIOAAAOCD OTCYTCTBHE IyBCTBHUTEABHON HHHEp-
BaljMU B 00AACTH HIDKHEH IyObl, 32 HCKAIOYEHHEM
OAHOTO MAIJMeHTa U3 2-U IPYMIIbl, Y KOTOPOTO OT-
Meyarach 60AeBasi TyBCTBUTEABHOCTh. Yepes 3 mec
B 1-it rpynme y 3 (60%) manueHTOB BOCCTRHOBH-
AACh TAKTHAbHAs YyBCTBUTEABHOCTB, v 4 (80%) —
6oaeBas; Bo 2-it rpymme y 2 yerosek (40%) — Tak-
tuabHas, y 4 (80%) — 6oaeBass. [Ipo6br Temmepa-

TypHOfI TYBCTBUTEABHOCTH 6bIAI/I OTPpHUIATEADPHPIMH
Y BCEX ITAITEHTOB.

Tabauna 2. Pe3yAbTaTs! OLeHKH YyBCTBUTEABHOCTH
30HBI HIHHEPBAI[UX HA OCHOBE Cy6’beKTI/IBHbIX OIyIeHUM
MMALIUeHTOB

Table 2. The results of assessing the sensitivity of the
zone of innervation based on the subjective sensations

of patients
Cpox uccae- | Bup gyBcTBH- Meroa 1, | Meroa 2,
KOAUYECTBO|KOAUYECTBO)
AOBaHMSA TeAbHOCTH

MAI[HEeHTOB | IAI[HeHTOB

TaxTuabHAS (5) + (5) +

Ao oneparuu Boaesas (5) + (5) +
Temneparypuas| (S)+ |(4)+ (1) -

TakTHABHAS (5) - (5) -
21 cyr Boaesas (8)- @@+

Temneparypras | (S) - (5) -
Taktuapmas  ((3) +, (2) -{(2) +, (3) -
3 Mec BoaeBas (4)+ (1) -|(4) + (1) -

Temneparypras| (S) - (5)-
Taktuapmas  |(4) +, (1) -{(3) + (2) -
6 Mec Boaesas (4)+ (1) -{(4) + (1) -
Temmneparypnas |(2) +, (3) -|(2) +, (3) -
TaKkTHABHAS G+ |[@B+Q)-

12 mec

Boaesas S+ |+ Q)-

ITpumeuanue. 3HAKOM <«+>» OTMEUeHA IIOAOKHMTEABHAS

po6a, 3HAKOM «—>» — OTPHILATEAbHASL

100

50

[lo

onepauuu

21 cyTKM

H TemnepaTypHasa

3 mecaua

W TaKTuNbHan

6 mecaues

m bonesan

12
mecAaues

Puc.9. Cpoxu BOCCTaHOBAEHHSI WyBCTBUTEABHOCTH 30HBI
HHHEPBaIH y NallHeHTOB 1-i rpymmsl

Fig.9. Terms of restoration of sensitivity innervation
zones in patients of the 1* group

100

50

0
o

onepauuu

® TemnepaTypHan

21 cyTkM

3 mecaua

B TakTuAbHaA

6 mecaues

m bonesana

12
mecaLes

Puc. 10. Cpoku BOCCTaHOBACHHS YyBCTBHTEABHOCTH 30HBI
HMHHEPBAIlUH y HallieHTOB 2-¥ IPyNmbl

Fig. 10. Terms of restoration of sensitivity in patients of

the 2" group
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Crycrs 6 mec B 1-i1 rpynne y 4 geaosex (80%)
BOCCTaHOBHAQACh TaKTUAbHAs, 2 y 2 (40%) — Tepmo-
YyBCTBUTEABHOCTD; BO 2-it rpymme y 3 (60%) manu-
€HTOB PeruCTPHPOBAAACH TAKTHABHASI YYBCTBH-
TeAbHOCTb, y 2 (40%) — Temmeparypras. Yepes
lroa B 1-1 rpynme y Bcex MallMeHTOB BOCCTaHOBH-
A¥ICb BCE BUADI YyBCTBHUTEABHOCTH,  BO 2-H IpyIIIIe —
y 4 uerosex (80%). HecMorps Ha mpakrmdecku
IIOAHOE BOCCTAaHOBA€HHMEe HMHHEpBAI[HH, Y BCeX IIa-
IJHEHTOB OTMEYAANCh YYACTKU UIIOCTE3UH II0 TeM-
IepaTypHON M TaKTHABHOH YYBCTBUTEABHOCTH
(puc. 11).

Pe3yAbTaTbl TPUTreMHHAABHBIX BBI3BAHHBIX IIO-
TEHIIMAAOB y BCeX MAI[HEeHTOB Yepe3 21 AeHb mocae
omeparuu 6bAu oTpunareAbHbiMu. Crrycrst 1 rop
y 9 (90%) mauueHTOB perucTPUPOBAAUCH MHUKH
BBI3BaHHbIX MOTeHIHaA0B (puc. 12), uto ykasbiBaer
Ha OTCYTCTBHE OAOKA IIPOBEACHUSI II0 TPOMHIIHOMY

HepBYy.

Puc. 11. YyacTKu runocTe3suy 1o TeMnepaTypHOH U Tak-
THABHOM YyBCTBUTEABHOCTH Yepe3 1 roa mocae onepanuu

Fig. 11. Areas of hypoesthesia by temperature and tactile
sensitivity 1 year after surgery

o iy

Puc. 12. 3aperucrpupoBaHHble IMKA MOTEHINAAOB TPOHHHYHOTO HepBa Yepe3 1 roa nocae onepanuu (0BaAOM BbIA€A€H

MK OTBETa B CEHCOPHO# 06AacTh)

Fig. 12. Recorded trigeminal nerve potential peaks 1 year after surgery (the response peak in the sensory area is marked

with an oval)

B pesyapraTe WyBCTBUTEABHOCTb 30HBI MHHEP-
Baluu BOccTaHOBUAACh ¥ 9 (90%) 6oabHbx. He-
YAQUy B OAHOM CAy4Yae MBI CBSI3bIBaeM C HapylIeHHeM
TeMIIepaTypHOH YYBCTBUTEABHOCTHU ellle AO IIpOBe-
AEHIIS OIlepaIlly 32 CYeT PACIPOCTPAHEHHUS OITyXOAU
B HIDKHEUEAIOCTHOM KaHaA.

3AK/IIOYEHUE

YcoBepieHCTBOBaHIE METOAQ PEKOHCTPYKIIUH
HIDKHE! YeAIOCTH BKAIOYAeT B Ce0sl He TOABKO pas-
paboTKH IO CO3AAHMIO KOCTHOTO 6asuca M3 peBa-
CKYASPH3HPOBAHHOTO TPAHCIIAAHTATA, HO U PEKOH-
CTPYKIJHIO HIDKHEAAbBEOASIPHOTO HepBa, HapyIIeHHe

LIEAOCTHOCTH KOTOPOTO IPHBOAUT K HMHBAAMAU3A-
IIMM TTAIJHeHTOB. AaHHAas MEeTOAUKA PEKOHCTPYKIIHH
a¢PexTHBHA KaK MPH COXPAHEHHMHU IMPOKCUMAABHOTO
KOHIIA HIDKHEAAbBEOASIPHOTO HEpBa, TaK U IIpU
HEBO3MOXXHOCTU €0 COXpaHMTb. PenHHepBanmsa
IPEAAOKEHHBIM METOAOM SABASETCS 9 PeKTHBHBIM
9TamoM OIlepallMy IPU Pe3eKIMU IO MOBOAY OIIy-
XOAEBHAHBIX OOPa30OBAHHIl HIDKHEN YEAIOCTH, U ee
CA€AYeT BBIIOAHATh BCeM IAlMEHTaM B KauyecTBe
OAHOTO M3 JTallOB IIOAHOH peabuanTanmu. Ilpu
MUHHUMAABHOM AOHOPCKOM yiiepbe BOCCTaHABAHU-
BaeTCsl IyBCTBUTEABHOCTb HIDKHEH I'yOBbl, 4TO 3HAYH-
TEABPHO YAyYIIaeT KayecTBO >XM3HM IMAIlMeHTOB H
UX COLMAABHYIO AAANITALIUIO.
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MUKPOXUPYPI'MUYECKHUE METO/bI JIEYEHUA
IPEKTHUJIBHOU INCOPYHKIIUAN

I1.C. Kb13aacos™, A.T. Mycradaes

Meduxo-6uorozuneckutl ynusepcumem unnosayuii u Henpepolerozo obpasosanus I'HL] OI'BY
«Qedeparvhuiii meduyunckuii buopusuueckuti yenmp umernu A.H. Bypnaszsna» OMBA Poccuu,
Mockea, Poccutickas Qedepayus

Annomayus

OpexruapHas aucdyrxums (A, )OCTaeTCsI AOCTATOYHO aKTyaAbHOM POo6AEMOit B COBpeMeHHOI MeauIuHe. Pacipocrpa-
HEHHOCTb 9TO IIATOAOTHH OATBEPXKAAET HEOOXOAUMOCTD Pa3pabOTKI HOBBIX METOAOB €€ AMATHOCTUKHU U A€UEeHMS.
Mukpoxupyprudeckre olepanuy B AedeHHH DA UMeIoT OoAee YeM IIOAYBEKOBYIO HCTOpuUIO. B cTaThe mpepcTaBAeH
0030p MUKPOXHPYPIHYECKUX METOAOB AeUeHIsT DA,

Katouegvie crosa: apexmurbHAs OUCPYHKYUS, PeBACKYAIPUIAYUS IOA0BOZ0 HAEHA, MUKPOXUPYP2UHeCKUTl
MeMo0 AeeHus IPeKmMurbHOL OUCPYHKYUU.

Kondauxm unmepecos:  aBTOPbI IOATBEPIKAAIOT OTCYTCTBHE KOHYAUKTA HHTEPECOB, O KOTOPOM HEOOXOAMMO
coOobmuTS.

IIpospaunocme ¢unan- HUKTO U3 ABTOPOB He MMeeT HHAHCOBOIH 3aHHTEPECOBAHHOCTHU B IIPEACTABACHHBIX

€060ii desimeAbHOCMY: ~ MaTepPHAAAX HAM METOAAX.

Ars yumuposanus: Ksizaacos I1.C., Mycradaes A.T. MUKpOXUPYPTHIECKHE METOABI ACJEHHS SPEKTHAD-

HoOM AucyHKImY // Bompocsl peKOHCTPYKTUBHOM U IAACTHIECKOM Xupypruu. 2022.
T.25,Ne 1. C. 26-30. doi 10.52581/1814-1471/80/03

MICROSURGICAL TREATMENTS FOR ERECTILE DYSFUNCTION
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Abstract
Erectile dysfunction (ED) is a fairly urgent problem in modern medicine. The epidemiological situation confirms
the need to develop new methods and treatment for ED. Microchemic surgeries in the treatment of ED have more
than half a century of history. This manuscript provides an overview of microsurgical treatments for erectile dys-
function.
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OpeKTHUAbHAS AMCQYHKITHS (BA) — aTo Hecro-  HOBBIX METOAOB AMATHOCTHKH M ACUEHHS paccMar-
COOHOCTDb AOCTIDKEHUSI MAH IOAACPIKAHMS 9PEKIUY,  puBaeMoil marosoruu. B 2012 r. moa pykoBOACTBOM
HeOOXOAMMOM AASI TIOAOBOTO akTa. JmmpeMuosoru- — npodeccopa  AJO. IMymkaps (upIHE aKapeMHK
JecKas KapTHHA O/ MOATBEpPXKAAeT aKTyaAbHOCTb PAH) 65100 IPOBEAEHO HCCAAOBAHUE, OCBSIIIeH-
ee AedyeHMs, a TAKKe HEOOXOAMMOCTb Pa3pabOTKM HOe YacTOTe BCTpedaeMOCTH O/ Y POCCHICKHX

© I1.C. Kn13aacos, A.T. Mycradaes, 2022



Mnactuyeckaa xupyprua / Plastic Surgery 27

My>xuuH B Bo3pacTe oT 20 Ao 75 aeT. Ilo paHHBIM
3TOr0 MCCA€AOBaHMs, TOABKO Y 10,1% MyxuuH npu-
3HaKHM D/ He OTMeYaAuch, 71,3% OTMeTHAH AeTKYIO
creneHb JA, 6,6% — cpeanioro u 12,0% Myx4nuH
crpapasn TsoKeaort popmort IA. Kpome Toro, pe-
3YABTAThl HCCAEAOBAHMS IIOKA3aAH, YTO CPEAU Kyps-
mux Myx4uH DA BcTpeuyaercs Ha 15-20% uvame,
4yeM CpeAr HEKYPSIIuX [1,2].

OPeKTHAbHYIO AUCPYHKIUIO KAACCHPUIMPYIOT
Ha TPH OCHOBHbIE TPYIIIbI — IICUXOT€HHYIO, OPTaHu-
4eCKYyI0 M CMeIIaHHY0. [IprduHamMu, TpuBOASITIME
K Pa3BUTUIO OPraHMYecKOH A, MOTYT CAYXHUTb
BAaCKYAOTeHHbIE, HeHpOreHHble, aHATOMHIYECKHUe, JH-
AOKpUHHBIE M SITPOHEHHbBIe HAPYIIEHHS, a TakxkKe
IpreM OIIPeACACHHBIX I'PYIII AeKAPCTBEHHBIX IIpe-
naparos [3].

OcHoBOI1 ycrenmHoro AeveHHs paccMaTpuBae-
MO TaTOAOTHH SBASIIOTCS TIHJaTeAbHAs AMArHOCTHKA
U OIlpeAeAeHHe UCTHHHBIX IaTOTeHeTHYeCKUX IIpH-
YHH pasBUTUS 3a00AeBaHMs. AMArHOCTHKA IAIMeH-
TOB C HAPYLIEHISIMH O/ AOAXKHA BKAIOYATb B CeOst
cbop moApOOHOro aHAMHe3a, 3allOAHeHHe crerudpu-
YecKux aHkeT U onpocHukos (MUI®-S, mxasa pu-
TUAHOCTU ITIOAOBOTO YAEHA, IIKAAA KOITYASTHBHOM
¢yHKIMY, IIKaAQ TPeBOTU U Aenpeccng, Aabopa-
TOpHbIE HCCAeAOBaHHUS (6HMOXMMMYECKUIT aHAAHM3
KPOBH, TOPMOHAABHbII IPOQHAB ), HHCTPYyMEHTaAD-
Hble METOABl AMarHOCTHKH ((papMakoAOmIAepo-
MeTpHs, YAbTPa3BYKOBOE HCCA€AOBAHHE IIOAOBOTO
4yaeHa, KT-xkaBepHosorpadus, Onoresmomerpus,
KT-auruorpadus) [1, 4].

Muxpoxupyprudeckie MEeTOAUKU AedeHus DA
SBASIFOTCSL CaMBIMK TPYAOEMKUMH M HaMMeHee II0-
IIyASIPHBIMH Y Bpadefl, YTO OOBSCHSAETCS TeXHHYe-
CKOM CAOXXHOCTBIO ITPOBEACHHS IIOAOOHBIX OIlepa-
M U MAaABIM KOAMYECTBAM IIAI[MeHTOB, KOTOPbIM
IIOKa3aHbl MUKPOXUPYPIUYECKHE METOAbI ACUeHMs

[S].

Pesexuusi rAy00KOM AOPCAAbHOM BEHBI /
PEAYKIHSI BEHO3HOI'O OTTOKA OT IIOAOBOIO
YAeHa

Pesexijiss rayOOKOIl AOPCAABHOM BeHBI AMOO
PEeAYKIMA BEHO3HOI'O OTTOKA OT IOAOBOTO YA€HA —
AOCTaTOYHO IOITyASPHbIE METOAbI A€YEHHS BEHO-
reHHO! 9peKTHAbHON AucyHkuuu. IToxasanmsamu
K OIIepaTMBHOMY A€YEHHMIO SBASIOTCS:

— IIOATBEP>KAEHHasl BeHOreHHasd O A;

— OTCYTCTBHE apTePHAABHON 3THOAOTHH B pas-
BUTHH JDA;

— OTCyTCTBUE COpOCa KPOBH Uepe3 HOXKKH II0AO-
BOTO YA€HA;

— oTcyrcrBue $HOPO3a KaBEPHO3HOM TKAHH.

Cyrp onepanuu 3aKkAlO4YaeTcs B AMTMPOBaHMHU
IIPOKCHMAABHOM YaCTH TAyOOKOM AOPCAABHOM BEHBI
C LIEABIO HCKAOYEHHS ITATOAOTUYECKOTO BEHO3HOIO
ApeHaxa. ITop06HYIO omepariio BO3MOXKXHO TaKoKe
BBIIIOAHSTD C IOMOIIBI0 9HAOBACKYASPHBIX TEXHO-

Aoruil. DPPeKTUBHOCTD AYEHHS IIPU MTPABUABHOM
oTbOpe MaIeHTOB MOXeT AocTUraTh 90% [6].

TpaHCcHAQAHTANWSI CypPaABHOTO HEpBa
MOCA€ PAAHKAABHOM MPOCTAaTIKTOMHUH

Paaukaabnas npocrarakromust (PITD) ssasercs
OAHOHM M3 NpPUYHH pasBUTHSA O/ y IAIMEHTOB,
CTPAAAIONIUX PAKOM IPEACTATEAbHOH JKeAe3bl. YUH-
THIBasl YCOBEPIIEHCTBOBAHHE AMAarHOCTUYECKUX Me-
TOAOB, KOAMYECTBO ITaIlMeHTOB, nepeHecmux PI1O,
yBeAMUMBaeTCs exxeropHo. Hapymenms speKTuAbHOM
QYHKIIMM IIOCA€ PAAMKAABHON IPOCTAaTIKTOMHHU
Pa3BHBAIOTCS B cpeAHeM B 75% caydaes [7].

OAHUM U3 METOAOB YAYYIIEHHS CEKCYaAbHOM
¢yHxuuu MyxduH, nepeHecmux PIIO, moxer cay-
XKHUTb TPAaHCIAAHTaUsA cypasbHOro Hepsa. CyTp
OIepaIuy 3aKAI0YAeTCs B AByCTOPOHHEM Iepecajke
MKPOHOXXHBIX HEPBOB K HEPBHBIM ITy4KaM IIOAOBOTO
uaena. [To paunbmv J.C. Reece u coasr. (2019) [8],
u3 17 mepeHecIINx MOAOOHYIO OIEpAIMIO MAIjHeH-
TOB, 12 OTMeTHAM CTOHMKOE YAydIlIeHHe 3PEeKTUAbHOMN
¢ynkrmu. Onepanys BIITOAHSAACH MAllMeHTaM Kak
C HepBoCOeperaromerl TEXHOAOTHEN, TaK U Oe3 Ta-
koBoi. Kpurepmsamu oTbopa AAS BBIIOAHEHHS
BMeIIaTeAbCTBA SIBASIAVICD:

—Bo3pacT A0 70 aeT;

— orcyrcrBue IA po PIIS;

— OTCYTCTBHE B AHAMHe3e CAaXapHOIo Auabera
(CA) u Apyrux 3aboaeBaHHil, MOBbIAIOMMX PUCK
pasBuTHa DA,

AHTeI'PaAHaS[ IKCTPANIEPUTOHEOCKOIMNIECKasL
PeBaCKyAsipH3aliusi IOAOBOIO YAC€HA

OPY COCYAMCTBIX PEKOHCTPYKTHUBHBIX OIleparui
Ha TIOAOBOM 4YA€HE C IIeAbI0 AeveHus O/\ Hayaa
venrckuit xupypr Vaclav Michal. B 1973 r. on BbI-
IOAHUA YCIIEIIHYI MHKPOXHPYPrHYECKYI0 peBa-
CKYASPHU3aIMIO TIOAOBOIO YAEHA, CYyTh KOTOPOM 3a-
KAIOYAaAaCh B HAAOXKEHHMH aHACTOMO3a MEXAY HIK-
Hel SMMracTPAaAbHOM apTepued M KaBePHO3HBIMU
TeAaMH. D PPeKTHBHOCTb OIEPALUH, IO AAHHBIM
aBTOpa, COCTaBAsIAQ TIOpsiAKA 74%.

B aAaspmermeM 3a MOYTH MOAYBEKOBYIO HCTO-
PHIO peBaCKYASIPU3ALIMI ObIAM IIPEAAOXKEHBI AECSIT-
K{ Pa3AMYHBIX METOAMK MHKPOXUPYPIHYECKHX CO-
CYAMCTBIX OIlepaliMii Ha IOAOBOM YA€HE C IIeAbIO
AeYeHUs HapyUIeHUH SPeKIUu.

B 2018 r. B 1neHTpe ypoAOTHMM M AHAPOAOTHHU
I'HI] ®MBL] um. A.W. Bypuassaa ®MBA Poccun
(r.Mocksa) 6biaa paspaborana, 3anatenrosana (ma-
tent RU 2703110 C1, 3aperucrpuposan 15.10.2019)
U BHEADEHa B KAMHMYECKYIO IPAaKTHKy MeTOAMKA
MUKpoxupyprudeckoro aedenus JA (puc.1) c
Y4ETOM HEeAOCTATKOB IpeAbIAymux MeToAuk. CyTb
ee 3aKAI0YAeTCs B CO3AAHMU aHTEIPAAHOTO aHACTO-
MO3a MEXAY HIDKHEN 3IIMIaCTPAAbHON apTepuen u
rAyOOKOH AOpPCAABHOI BEeHOM, a Ipolecc 3abopa
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HIDKHEN OIMIACTPAaAbHON apTE€PUU IIPOUCXOAUT
3KCTpanepUTOHeOCKOnMIeckr (pHc. 2), 4TO MO3BO-
AsleT CHM3MTb MHBA3UBHOCTb M YMEHBUIUTH KOCMe-
THYECKUI AePeKT OT olepari. AHTeIPAAHDIN aHa-
CTOMO3 IIO3BOASIET He HapyIIaTh €CTeCTBeHHBIN TOK
KPOBH I10 TAYOOKOM AOPCAABHOI BeHe, YTO MCKAIO-
9aeT BO3MOXKHOCTh CpabaThIBaHHsI KAQIIAHHOIO Me-
XaHM3Ma BEHbI, YTO, B CBOI) OY€PEAb, CHIDKAET PHCKH
Tpom603a anacTomo3a [9].

Puc. 1. CxeMaTnyeckuil pUCyHOK aHTErpPapHOH JKCTparme-
PHTOHECOKINYECKOH PeBaCKyAsIPH3ALUH IIOAOBOTO YAEHA:
1 - a. epigastrica inferior; 2 — v. dorsalis penis profundal
(npoxcumaabnblit KoHew); 3 — vv. perforantae; 4 — v. dorsalis
profundal (Ancrasbmblit KOHeI)

Fig. 1. Scheme of antegrade extraperitoneal revasculariza-
tion of the penis: 1 — a. epigastric inferior; 2 — v. dorsalis
penis profundal (proximal end); 3 - wv. perforantae;
4 - v. dorsalis profundal (distal end)

C 2018r. meHTpe YpOAOTMH M aHAPOAOTHH
I'HIT ®MBL] um. AWM. Byprassaa ®MBA Poccun
(r. MockBa) mpoaedeHo 34 manueHTa ¢ BaCKyAOTeH-
Hoit DA 1o paspaboranHoit MeTopuKe. Kpurepusamu
0TOOpa MalUEeHTOB SIBASIAUC:

— Bo3pacTt MeHee 40 AerT;

— orcyrcTBue B aHaMHe3e CA u rumeproHmye-
CKOI1 60AE3HH C CepAEYHON HEAOCTATOYHOCTDIO;

— OTKa3 OT KypeHHs;

- HIMT <30;

— IIOATBEP>KAeHHas BackyAoreHHas OA;

— OTCYTCTBHE ITATOAOTHYECKOTO BEHO3HOTO Ape-
HAXXa Yepe3 HOXKKH IIOAOBOTO YACHA;

- oTcyTcTBUe UOPO3a KABEPHO3HOM TKAHU.

CIIMCOK UCTOYHHUKOB

Puc. 2. TIponecc BbIBeAeHHS HIDKHEH IMIaCTPAaAbHOM apTe-
pHH B paHy IOAOBOrO YA€HA Yepe3 IMOAKOXKHbIA TOHHEAb.
CrpeAKkoii MOKa3aHa HIDKHSIS SIIHTaCTPAAAAbHASI ApTePHs

Fig. 2. The process of bringing the lower epigastric artery
into the wound of the penis through the subcutaneous
tunnel. The arrow shows the inferior epigastric artery

O$PexTUBHOCTD A€YEHUS B AOATOCPOYHOM
NepCcreKTUBe (MaKcUMaAbHBII CPOK HaOAIOAEHUS —
3 roAa) oTMevasach y 31 u3 34 marueHToB. Y ABOUX
MY>KYUH penuAuB O/ uMeA MecTo yepe3 2 U 7 Mec
IIOCA€ OTIePATUBHOIO A€YEHUS (npn KOHTPOABHOM
06cAeAOBaHUH Y 0OOUX MAlIMEHTOB OTMEYeH IaTo-
AOTUYECKUI BEHO3HBIA APEHAXK Yepe3 HOXKKM IOAO-
BOTO YA€HA, KOTOPBIM OTCYTCTBOBAA B IIpeAoIepa-
LIMOHHOM nepque). Y oAHOrO y4acTHHMKA HCCAEAO-
BAaHHS PelMAUB HAabOAIOAAACS Yepe3 3 Mec Ha poHe
TpoM0O03a aHaCTOMO3a.

3AK/IIOYEHUE

Muxpoxupyprudeckue MeTOABI AedeHHS OA
He3aMeHHMMBI U 0e3aAbTepHATUBHbBI, TaK KaK OHH
MaKCHMAAbHO OTBEYAIOT KPUTEpPUSM (PU3NOAOTUY-
Hocty. HeobxoanMBIM ycAOBreM AAsT 9P PEKTHBHOTO
A€UeHHS pacCMAaTPHBAeMOM ITATOAOTHH SIBASETCS
TIJaTEABHOE IIPeAOIEePAlHOHHOe 00CAeAOBaHHe
MAIMEHTOB C I[eAbI0 YTOYHEHHS ITaTOreHeTUYeCKUX
IPUYHH, IPUBEAIIHNX K BOSHMKHOBEHHUIO D/, a Taioke
IPaBUABHOTO BbIOOPA CIIOCOOA XMPYPrUIeCKOi KOp-
PeKIMU U AOCTIDKEHMS MaKCHMAAbHOTO a¢dexra.
PeBackyadpusaiiusi IIOAOBOTO YAGHA SIBASIETCS 9¢-
$eKTUBHBIM METOAOM A€YeHMsS BacKyAOTeHHOM
9PEKTUABHON AUCPYHKIMH. Pa3paboTaHHbIN HAIMM
IIEHTPOM MEeTOA PEBACKYASIPH3AIIUH C y9eTOM HeAOC-
TaTKOB paHee IPEAAOXKEHHBIX METOAOB SBASETCA
HauMeHee MHBA3UBHBIM, COIPOBOXKAAIOIIMMCS HaH-
MEeHbIIUM KOAUYECTBOM OCAOXKHEHHI.
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EVALUATION OF BIOGLUE SURGICAL ADHESIVE
FOR THE PERFORMANCE OF MICROSURGICAL ARTERIAL
ANASTOMOSES: IMPACT ON THE FLOW OF VESSELS GREATER
THAN 1 MM (RAT AORTA) AND LESS THAN 1 MM
(RAT FEMORAL)

G. Ibarra"? I dela Cruz', A. Rivera', D. Gurpegui, J. Lasso™" >3
!Hospital Universitario Gregorio Marafion, Madrid, Spain
2 Spanish Association of Plastic, Reconstructive and Aesthetic Surgery (SECPRE), Spain

3 Spanish Association of Microsurgery (AEM), Spain

Abstract

Objective. Despite the recent advances and innovations in the field of microsurgery and free flaps, vascular anasto-
moses are still manual and surgeon dependent with traditional methods. The purpose of this study is to evaluate the
effectiveness, in the short and medium-term, of glutaraldehyde with bovine serum albumin (BSA) surgical adhesive
in the performance of arterial microanastomoses.

Material and methods. Fourteen femoral end to end anastomoses (Group 1) and 10 aortic anastomoses
(Group 2) were performed in 18 Wistar rats. Flux was measured before, immediately after the anastomoses, and
24 hours later, with a transit-time ultrasound to have quantitative data. Anastomoses technique consisted in using
minimal stitches to approximate the vessels and applying BioGlue® adhesive to seal the union. The SSPS® package
was used for the statistical study.

Results. A median of 2 stitches were necessary in femoral arteries, and 4 stitches in aorta. The median anastomoses
time was 16.5 minutes in Group 1 and 32.5 in Group 2. 93% anastomoses of Group 1 and 100% in Group 2, were
permeable immediately, and 77% in Group 1 and 100% in Group 2 were permeable after 24 hours, with adequate
flux measures. There were no differences in pre and postanastomotic — 24 h aorta-diameter.

Conclusions. The use of glutaraldehyde with BSA is a promising technique for the microsurgery of the future, and
it is a fast, easy, and reliable alternative to perform microvascular anastomoses, especially when surgeon needs to
avoid repeated trauma in the vessel wall or wants to reduce the material inside the lumen and reduce the risk of
thrombosis.

Keywords: microsurgery, vascular anastomoses, sutureless anastomoses, glutaraldehyde, BioGlue,
rat model.
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IKCMEPUMEHTAIIbHAA XUPYPTUA

OLHEHKA XUPYPITUUYUECKOI'O AII'E3UBA BIOGLUE
JJI BBINOJIHEHUA MUKPOXUPYPI'MUECKUX
APTEPHUAJIBHBIX AHACTOMO30B: BJIIMSAHUE
HA COCYJIUCTBIN MOTOK BOJIEE 1 MM (AOPTA KPBIC)
N MEHEE 1 MM (BEAPEHHASA APTEPUSA KPbIC)

I'. U6appa®?, . ae aa Kpys', A. Pusepa’, A. I'ypuern’, X. Aacco

041,23

' Tocnumanv Yuusepcumema I'pezopuo Mapanvoua,
Madpud, Hcnanus

? HUcnanckas accoyuayus naacmuteckoil, pexoncmpyxmusnoii u acmemuseckoii xupypeuu (SECPRE),
Hcnanusa

3 Ucnancxas accoyuayus mukpoxupypauu (AEM), Hcnanus

Annomayus

O6mpexT HccaepoBanms. HecMoTpst Ha HepaBHUE AOCTIDKEHHS M MHHOBAIIMK B 00AACTH MUKPOXHPYPIHHU U CBOOOA-
HBIX AOCKYTOB, COCYAUCTbIe aHACTOMO3bI IIO-NIPeXHEMY BBIIOAHSIOTCS BPYYHYIO C UCIIOAb30BAHHUEM TPAAMITMOHHBIX
MeTOAOB. L]eAbro AQHHOTO UCCAEAOBAaHMS SBASETCS OLleHKA KPAaTKOCPOYHOM U CpeAHecpOYHOM 9 PeKTUBHOCTHU TAY-
TapOBOTO AABAETHAA C XUPYPIUYECKUM aATe3UBOM 6blubero cbisoporounoro aabbymuna (BCA) npu BbimosHeHuu
apTepHaAbHBIX MUKPOAaHACTOMO30B.

Marepnaa u MeToabl. MccaepoBanue nposeaeHo Ha 18 kpbicax-camnax auauu Bucrap. JKusorsbiM 1-#1 rpymmst
HAAOXKHAU 14 GeApeHHbIX aHACTOMO30B II0 TUITYy «KOHeI-B-KOHeI}>», SKUBOTHBIM 2-i rpymmbl — 10 aopTaabHbIX aHa-
croM030B. C IIOMOIIbIO YABTPA3BYKOBOTO MCCAGAOBAHUS BpeMeHHU IIPOXOXACHHUSI U3MePSAAH IIOTOK AO BbIITOAHEHHUS
aHACTOMO30B, Cpa3y IOCAe U 4epe3 24 4 mocAe MX HaaoeHHUs. TexHMKa aHaCTOMO30B 3aKAI0YAAACh B HAAOXKEHHMU
MUHHMAABHOTO KOAMYECTBA IIIBOB AASI COAVDKEHHMS COCYAOB H IIpUMeHeHHH aaresusa BioGlue aast repmerusanum co-
eauHeHs. CTaTHCTHYECKYI0 00PabOTKY IIOAYIEeHHbIX Pe3yAbTATOB BBIIIOAHSIAH C IIOMOIIbIO TTaKkeTa mporpamm SSPS.
Pe3yAbTaTbl. AASI TOAYUEHHS XOPOIIETO PE3yAbTATA B CpeAHEeM MOTPeOOBAAOCH HAAOXKeHHe 2 IIBOB Ha OeApeHHBIX
aprepisix 1 4 — Ha aopre. CpepHee BpeMs HAAOKEHHUS] aHACTOMO30B COCTaBHAO 16,5 MuH B 1-i1 rpymme u 32,5 MuH —
BO 2-i1 rpymie. 93% aHacToMo30B B 1-it rpymie u 100% Bo 2-it rpyIie GbIAM IIPOXOAMMSI CPa3y IIOCA€ X BBIITOAHE-
Hu, a 77% B 1-it rpynmne u 100% Bo 2-i rpynme — yepe3 24 4, ¢ aAeKBaTHBIMH ITOKa3aTeAsIMU IMOTOKA. Pasanymit
B IIPEAHACTOMO3HOM H IIOCTAHACTOMO3HOM (24-9aCOBOM) AMaMeTpe a0OpPTbI He BbIIBAEHO.

BsiBoast. [IpuMeneHue rayraposoro aabperusa ¢ BCA sBasieTcst MHOTOOOeIIaoTelt TEXHUKOM AASL MUK OXUPYPIHH
OyAyIIIero, a Taioke OBICTPBIM, MPOCTHIM M HAAEKHDBIM AABTePHATHBHBIM PellleHHeM HAAOXKEHHI0 MUKPOCOCYAMCTHIX
AHACTOMO30B, OCOOEHHO KOTIAQ XUPYPIy HEOOXOAMMO H30eXaTb IMOBTOPHON TPaBMbl CTEHKU COCYAQ HAU OH CTpe-
MUTCSI CHU3UTD PHCK BOSHUKHOBEHHS TPOoMb03a.

Karouesvte crosa: MUKPOXUpypaus, cocyoucmole aHacmomosvl, Gecui08Hble AHACHIOMO3bL, 2AYMApOBbiti dAbde-
eud, BioGlue, sxcnepumenmarvras, Kpuicunas modeAs

Kondauxm unmepecoé:  aBTOpbI IOATBEPXKAAIOT OTCYTCTBHE KOHPAUKTA HHTEPECOB, O KOTOPOM HEOHXOANMO
COOOIINTS.

IIpospaunocme ¢unan- HUKTO U3 ABTOPOB He MMeeT GMHAHCOBOH 3aHHTEPECOBAHHOCTHU B IIPEACTaBACHHBIX

c060ii dessmeAbHOCIMYU:  MaTepHAAAX HAM METOAAX.

Ara yumuposanus: Hbappa I, e aa Kpys U, Pusepa A, T'ypreru A., Aacco X. OneHKa XMpyprudeckoro
aaresusa BioGlue AAs BBITOAHEHMS MEKPOXHPYPIUIeCKUX APTEPUAABHBIX AHACTOMO30B:
BAUSHMe Ha COCYAMCTbIit ToTOK 6oaee 1 Mm (aopTa kpbic) u Menee 1 M (6eapennas

aprepus kpbic) // Bompocsl peKOHCTPYKTHBHOI 1 TAACTUYECKO# XHPYpruu. 2022.
T.25,Ne 1. C. 31-39. doi 10.52581/1814-1471/80/04

INTRODUCTION vessels, have led to a revolution in reconstructive
surgery. Over the last decades there have been

Arterial and venous microsurgery techniques, great advances in reconstruction with microsurgical

as well as supramyrosurgery applied to lymphatic  flaps, but the way to perform the anastomoses is
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still manual and dependent on the surgeon who
must go through a long learning curve [1]. Several
mechanical methods have emerged recently, such
as the Coupler TM system (Synovis Micro Com-
panies Alliance, Inc. Birmingham, AL) [2, 3] and
other sutureless techniques [4], but in general, we
can affirm that most centers continue to use the
classic microsurgical techniques, especially in arte-
ries, with interrupted stitches or in some cases con-
tinuous sutures [S].

The perfect microvascular anastomoses tech-
nique must be reliable, fast to reduce the ischemic
time, reproducible, and economic. It should avoid
trauma to the vessel wall, have adequate short and
long-term patency, and be easy to perform and
to teach, not requiring a long learning curve. Our
objective is to evaluate the efficacy of a substitute
to the standard suture, using glutaraldehyde with
bovine serum albumin or BSA (BioGlue®, CryoLife
International Inc, Kennesaw, Georgia). This com-
pound is being used with success in the repair of
large vessels [ 6-9], but we have found scarce litera-
ture [9] regarding its utility in microsurgical tech-
niques. For this reason, we propose a study where
we are going to perform interventions on two ves-
sels of different caliber, those measuring between
1mm and 1.5mm, and vessels smaller than 1 mm.
For that purpose we have used well-known models
in experimental microsurgery such as the rat femo-
ral and aorta arteries [10, 11].

MATERIAL AND METHODS

A total of 18 male Wistar rats were used, laid
down following Furopean regulations, with free
access to water and food in 12-hour light and dark
cycles. Bilateral femoral artery anastomoses was
performed in 6 rats, unilateral femoral artery anas-
tomoses was performed in 2 rats, and infrarenal
aortic artery anastomoses was performed in 10 rats.
All the anastomoses were end-to-end. Two wor-
king groups were created to study the efficacy of
glutaraldehyde with BSA. Group 1: end-to-end ana-
stomoses of the femoral artery. Group 2: end-to-
end anastomoses of the aorta artery. All procedures
were performed at the Jesus Usén Minimally Inva-
sive Surgery Center. The study, with registration
number 2019209020007902, was approved by
the Ethics and Experimentation Committee of the
center (File NO: EXP-20191115), according to the
regional government welfare guidelines.

A total of 6 different surgeons participated, all
of them acquainted with microsurgical techniques.
The allocation of animals to be operated on by
each surgeon was random.

After weighing the animal, the rat was placed
in an anesthesia induction chamber, dispensing
oxygen for Smin (0.5-1L/min) and a vaporizer

was used to administer 5% sevoflurane for ane-
sthetic induction. Subsequently, a mask was placed
for inhalation, and a flow rate of 2% sevoflurane
was provided for the maintenance of anesthesia.

Eye protection ointment was used. The animal
was kept at a temperature of 35.9-37.5 °C, with an
O, saturation > 95% and a heart rate between 250-
450 bpm. Analgesics and anti-inflammatories
(meloxicam 1 mg/kg/day) and prophylactic anti-
biotics (enrofloxacin 7.5 mg/kg/day) were given
subcutaneously before the procedure and during
the 24 hours postoperatively.

The abdominal and inguinal areas of the animal
were shaved. The animal was placed under a Zeiss
OPMI Pentero 800° microscope, Carl Zeiss AG
(Oberkochen, Germany), connected to an external
camera that allowed the visualization of the ma-
neuvers that were being performed. The micro-
scope was connected to a photographic camera to
obtain images and videos.

Subsequently, topical povidone-iodine was ap-
plied, followed by 70% ethanol, and the sterile field
was set up.

To approach the femoral vessels and aorta,
standard techniques were used, performing hemo-
stasis with a bipolar forceps, and using heparinized
saline solution (100 U/ml) to clean stagnant
blood. Once the vessels were exposed, 2% lidocaine
was used as a vasodilator agent, and preoperative
flow was measured in ml / sec with AureFlo Unit®,
Transonic, Ithaca, USA (Video).

L]

IMG 1788.MP4

Flux measurement with time-transit ultrasound

I/Ismepe}me IIOTOKa C IOMOIIbIO YABTPa3ByKa

An ABB-1° double micro clamp, S&T AG
(Neuhausen, Switzerland) was placed at 3mm dis-
tance from the point where a clean cut was made
with straight scissors, perpendicular to the vessel
direction. The start time of the anastomoses was
noted. After washing with heparinized serum, re-
moving the adventitia, and dilating the vessel lu-
men, we performed a simple stitch with a 10/0 ny-
lon to face both ends. A second stitch opposite the
first at 180° was completed to approximate the
ends of both vessels. Following this methodology,
we observed that in aortas and some femoral arte-
ries, part of the adhesive entered the lumen and
obstructed the flow, so it was decided to average
the vessels with some more stitches, ensuring that
the distances were equidistant. The total stitches
used were noted.
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At that time, an external assistant, maintaining
the sterile conditions, prepared and applied a uni-
form adhesive layer of 0.Smm of BioGlue on the
anastomoses (Fig. 1).

Fig. 1. Aspect of the anastomoses in the femoral artery with
2 equidistant stitches and BioGlue

Puc. 1. Bup aHacTOMO30B Ha GeApeHHOIl apTepuH ABYMs
paBHOyAaseHHbIME mBaMu B BioGlue

It consisted of a double-chamber syringe, and
when the plunger was compressed, both substances
were mixed in a spiral and after priming the syringe,
the BioGlue polymerized quite quickly (Fig.2).
The clamp was then released, and after observing
vascular reperfusion, manual patency tests were
performed distal to the anastomoses. The end time
of the anastomoses was noted, and lidocaine was
applied again. To obtain a reliable flow measure-
ment, the probe was kept neutral to the plane of the
vessel, neither pulling it nor creating any tension
(Fig. 3A). To obtain a good acoustic coupling, sa-
line solution was used. The immediate postopera-
tive flow was recorded by AureFlo® (Fig. 3B). Addi-
tionally, comments on the appearance of the ana-
stomoses after the procedure were noted. Once this
was done, 4/0 polyglycolic acid (PGA) absorbable
braided sutures were used to close the skin, and the
animals were placed in their cage for awakening.

Fig. 2. BioGlue syringe

Puc. 2. Illnpun c apresusom BioGlue

FIT20.008 PATENT (3020-12-14 10,08 44) [Burgoun !
coan b

Fig. 3. Quantitative flux evaluation with transit time ultra-
sound: position of the probe (A); flux pattern and quanti-
fication (B)

Puc. 3. KoAndecTseHHas! OlleHKa BPEMEHH MPOXOKAEHHS
MOTOKA C IIOMOIIBIO YABTPA3BYKa: MoAOKeHHe 30HAA (A);
KapTHHA OTOKA H ero KOAUecTBeHHas onenka (B)

After 24 hours, with another general anesthesia,
the previous incision was used, and the anasto-
moses were revised taking flow measurements.
Postoperative diameter was measured in aortas,
using a microsurgical caliper. In femoral arteries,
the diameter was not measured because the adhe-
sive layer did not allow a reliable measurement.
The animals were sacrificed with an intracardiac
injection of potassium chloride. Samples of the ope-
rated vessels were extracted for subsequent patho-
logical study. The vessels were cut longitudinally
in such a way that half was stored in glutaraldehyde
(for electron microscopy study) and the other half
in formaldehyde for study under conventional mi-
Croscopy.

Statistic analysis

The SSPS stadystics® package, IBM Corp, Ar-
monk, NY was used for the analytical and descrip-
tive statistical study. For the descriptive analysis,
results of medians and interquartile range were ob-
tained. Analytical statistics were performed using
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the Mann-Whitney-Wilcoxon U test. The correla-
tion of the variables was studied using Spearman's
Rho statistic.

RESULTS

A total of 18 male Wistar rats were operated,
with an average weight of 286 g. Bilateral femoral
artery anastomoses was performed in 6 rats, unila-
teral femoral artery anastomoses was performed in
2 subjects, and end-to-end aortic anastomoses was
performed in 10 animals. 2 rats from Group 1 died
at the end of the procedure, 16 (6 from Group 1
and 10 from Group 2) survived until the next day,
and of them, 2 died during anesthetic induction at
24 hours (one from each group).

Immediate post-anastomoses flow measure-
ment, the transmission of the pulsatile impulse, and
the patency test confirmed the viability of the ana-
stomoses and the permeability of the vessel.

Descriptive results can be seen in Tables 1 and 2.

Table 1. Descriptive data of Group 1 (femoral artery)

Ta6auna 1. OnucareAbHble AQaHHBIE 1-7 TPyIIIBI
(6eapennas aprepus

Table 2. Descriptive data of Group 2 (aorta artery)

Ta6anna 2. OnucaTeAbHble AAHHBIE 2-i1 TPYTITIBI
(aprepms aopTs)

() 0 () =
e N - BEE
Rl R e R
£ |RE |2TI8T &= T|ES
& & = g & &=
R20013| 28 |36 4 | s4 | 30 | - | -
R20-014| 66 |33 | 5 | 1,1 06 | - | -
R120-015| 10.8 | 30 | 4 | 16 - 1210
R20-016| 92 | 84| 4 | 05 03 | 1,0 | 10
R20018] 80 | 35| 5 | 35 83 | 14| 14
R20-019| 54 | 20| 4 | 08 04 | 1115
R20-035| 68 |21 | 4 | 39 06 | 11| 1,1
R20-036| 86 |24 | 5 | 45 06 | 10|12
R20-038] 108 | 32 | 4 | 19 - s |12
R20-040| 81 |33 | 6 | 75 | 220 | 15|12
Mean | 771 348 4.5 307 447 122 12
5::;?2; 244 1821070 228  7.58 021 0.17
Median | 8.05 325 4 27 06 115 12
P25 | 665 255 4 122 055 1.07 1.07
P75 | 905 345 5 435 432 142 125

= /g 2 E g | 2~ g =
e | &4 || & | EE
= £ =
Rt20-006(i)| 1.2 19 3 1.4 2.2
Rt20-007d| 39 | 33 | 3 0.3 1.8
R©20-007i| 07 | 7 2 0.4 5.0
R©20-008 | 09 | 7 2 0.8 0.1
R©20-008 | 27 | 32 | 2 10 0.7
R©20009 | $9 | 17 | 2 0.5 02
R©20-009 | 15 | 7 2 10 0.3
R©20-010 | 06 | 10 | 2 0.3 -
R©20-010 | 25 | 6 2 0.7 -
R©20-011 | 14 | 16 | 2 0 0
R©20-011 | 13 | 37 | 2 0.3 0
R©20-012 | 05 | 21 | 2 0.7 -
R©20-013 | 25 | 19 | 4 - -
R©20-013 | 12 | 13 | 3 - -
Mean | 191 |1742| 235 | 061 | 093
iii?i?ii 149 |1033| 063 | 039 | 1.5
Median | 135 |165| 2.0 0.6 0.7
P25 097 | 775 | 2 0.3 0.1
P75 25 |205| 275 | 085 | 125

A median of 2.0 (2.0-2.75) points were used in
femoral arteries, while in aorta the median was
4.0 (4.0-4.5) points. The total anastomoses time in
Group 1 was 16.50 (7.75-20.50) minutes and in
Group 2 it was 32.5 (25.5-34.5) minutes.

The preoperative flow in Group 1 (femoral)
was 1.35 (0.97-2.50) ml/sec and in Group 2 (aor-
ta) it was 8.05 (6.65-9.05) ml/sec. The immediate
postoperative flow was 0.60 (0.30-0.85) ml/sec in
Group 1,and 2.70 (1.22-4.35) ml/sec in Group 2.

At 24 hours, the flow increased in the femoral
group to 0.70 (0.10-1.25) ml/sec, and in the aortic
group to 0.60 (0.55-4.325) ml/sec.

The pre-anastomoses diameter of the rat aortas
was 1.15 (1.075-1.425) mm, and the postoperative
diameter at 24 hours was 1.20 (1.075-1.25) mm.

Qualitative description

It came to our attention from the first moment
that the application method is designed for large
vessels, and that the content that comes out of the
applicator is exaggerated compared to what would
be needed for a microvascular anastomoses.

The time it takes for the glutaraldehyde and
ASB mixture to set is fast. We had a short learning
curve and saw that with large amounts of product,
the femoral vessels collapsed. However, this was
not the case with the aortas. Once we verified that
there was proximal and distal flow in the vessels,
as there was an area with a rigid amber appearance,
we tried to remove the excess of glue far from the
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anastomoses in order to perform a flow record in
the area covered by the adhesive.

In some cases, simple clamps were used to pre-
vent the glue from adhering to the bridge of the
double clamp, obtaining similar results.

It is essential that the site is dry before applying
the product. We saw that when there was a small
leak from the anastomoses when placing the pro-
duct, if we tried to put more adhesive, it was seen
that the glue entered in the vessel lumen.

In 2 cases, thrombi were observed in the area
where the glue was applied, or glue was observed in
the vascular lumen due to an error in the applica-
tion. In 6 cases, more adhesive had to be added due
to anastomoses leakage.

Comparative study

Wilcoxon analysis was performed to compare
nonparametric data. Statistically significant diffe-
rences were observed between the pre-anastomoses
and immediate post-anastomoses flows in the
femoral artery (p =0.008) and aorta (p =0.009).
We also observed significant differences when
comparing pre-anastomoses and immediate post-
anastomoses flows in all the subjects (p = 0.000).

In addition, we observed that there were statis-
tically significant differences when comparing pre-
anastomoses flows and postoperative flows at
24 hours in all subjects (p = 0.02). No differences
were found when comparing each group separately
(1 group: p = 0.06; 2 group: p = 0.3).

In the same way, when making comparisons in
each group separately, statistical significance was not
found in terms of immediate postanastomoses flow
and postoperative flow at 24 hours (p = 0.673 for the
femoral group and p = 0.327 in the aortic group).

A Mann-Whitney U test was performed to
compare the points that were given to the aorta and
the femoral artery, with a median of 4 points (IC
range 4-5) in the aorta and 2 points (IC range 2-2,
75) in the femoral, finding statistically significant
differences, p = 0.00.

When comparing the pre-anastomoses and
24-h postoperative diameters in the aorta with the
Wilcoxon test, no statistically significant differences
were found (p = 0.785).

We were unable to obtain measurements of the
femoral vessels since it was difficult to remove all
the glue that adhered to the walls, which added mil-
limeters to the diameter of the vessel, thus arti-
facting the results.

Regarding correlations, combinations were
made between the number of points required in the
intervention and the total time used to perform the
anastomoses and we found that a greater number
of points led to an increase in the total anastomoses
time, with a Spearman correlation coefficient of
0.586 (p = 0.003).

DISCUSSION

In the present study we have carried out an
evaluation of a glutaraldehyde compound with BSA
as an alternative to traditional methods to perform
microvascular anastomoses in two types of vessels:
arteries with a caliber of less than 1mm (Group 1)
and arteries with diameter between 1.0-1.5 mm
(Group 2). A widespread model [10-11] of the rat
aorta and femoral arteries has been used in order
to compare with data from the literature. To avoid
bias, 6 surgeons participated in performing the ana-
stomoses, all of them familiarized with microsurgi-
cal techniques.

BioGlue is frequently used by cardiac surgeons
for great vessel anastomoses [ 7], it has proven to be
very effective in vasovasostomies performed by
urologists [12], and it is also useful as a hemostatic
agent to prevent seromas [ 13]. This compound has
previously been used in carotid anastomoses in
rabbits [9] (with a diameter greater than our ves-
sels), and it has shown to be effective and with
a thrombotic occlusion rate similar to the usual
suture techniques, but without providing a quanti-
tative measurement of post-anastomoses flow.

However, some authors have seen a severe in-
flammatory response to BioGlue, even considering
glutaraldehyde as a potentially toxic product [14].
Given the small amount needed to perform mi-
crovascular anastomoses (a 0.5 mm layer on the
vessel, approximately 0.3-0.5ml of product),
which is much less than that applied in surgeries of
larger vessels, we consider low he possibility of toxi-
city in the body.

In microsurgery, other adhesive agents have
been used as an alternative to perform microana-
stomoses with products usually based on fibrin or
cyanoacrylate, and with variable results [4, 15-17].
Fibrin polymers are often thrombogenic and must
therefore be used with great care at the site of
microanastomoses. On the other hand, they may
not provide sufficient sealing force at the suture
site. There are authors who use fibrin together with
vein patches to ensure the success of the interven-
tion [18].

Other authors promote the use of fibrin in mi-
crovascular anastomoses in combination with rein-
forcing stitches. Flap survival is not affected in their
experience [19].

In a randomized study in S groups, conven-
tional sutures, fibrin gel with accompanying micro-
sutures (similar to our method), the Coupler sys-
tem, micro-staples, and laser-assisted anastomoses
were compared [20]. The authors concluded that
the techniques without sutures could be even bet-
ter than conventional ones for treating veins. Spe-
cifically, there are those who consider that pointless
anastomoses systems present a level 2b of scientific
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evidence [4], and that in addition to being faster
and easier to perform, they present a shorter lear-
ning curve.

Another published method is the use of cy-
anoacrylate that can be associated with intravascu-
lar stents [21]. It has demonstrated safety and reli-
ability in anastomoses, adding rigidity to collapsed
veins to avoid suturing the posterior wall of the ves-
sel [22]. However, some studies associate it with
a severe long-term inflammatory reaction on his-
tology.

Our work differs from the previous ones in the
product used, composed of glutaraldehyde and
BSA, with a different methodology. One finding
that we want to highlight is the cuantitative measu-
rement of flows in the short and medium term,
which guarantees the success of the technique.

We carried out measurements in two stages be-
cause we wanted to see if this system was effective
at the end of the anastomoses and in the short
term. As the compound was not designed for
microsurgical anastomoses, we needed to check
that it worked at 24h and that the stiffness that the
adhesive produced in the vessels did not collapse
the lumen by external compression.

In our study, 23 of 24 (96%) anastomoses were
patent in the immediate postoperative period, ob-
serving, immediately after the anastomoses, blood
flow volumes higher than the minimum recom-
mended in the literature to predict their long-term
patency. G. Shaughness et al. (2017), recommend
a minimum flow of 0.3 ml/min for vessels 0.6 to
1.2 mm in diameter to predict adequate vascular
patency in the long term [23].

We have observed how the adhesive influences
the anastomoses 24 hours after the intervention, also
demonstrating that in the aortas the result is persis-
tent and long-lasting (100% patency at 24h), but
nevertheless in femoral arteries the patency of the
anastomoses to the 24h decreases to 77.7% (7/9).

Although only one of the anastomoses was not
patent in the immediate postoperative period, in
several cases it was necessary to give an additional
stitch or add more adhesive to avoid leaks. In two
cases, material that had entered the vascular lumen
needed to be removed. It must be considered that
while the study was being carried out, we were
overcoming the small learning curve that the use
of this biological glue entailed.

Being designed for use in large bore vessels, the
BioGlue syringe and applicator are oversized that
are not commensurate with the precision required
in microsurgery. The doses were therefore exces-
sive at first and this effect affected smaller vessels
more than larger ones. When the compound set,
which happened in a few seconds, the artery was
submerged in a kind of amber magma. Although
distal flows were present, we were concerned that

the block that surrounded the anastomoses might
eventually obstruct the flow and therefore it was
decided to study the animals 24 hours later. How-
ever, we found the opposite, and we believe that
the rigidity produced once glutaraldehyde with
BSA is applied, could protect the anastomoses from
external compression by a nearby hematoma and
prevent kinking or twisting of the pedicle.

This technique is simple, fast, and effective, and
does not require any special equipment. In addition
to completely sealing the anastomoses, if the tech-
nique is applied correctly, the foreign material in-
side the vessel lumen is reduced, since in principle
only 2 stitches are needed for femoral arteries and
4 for aortas. Some cases, especially in aortas, re-
quired more sutures to obliterate the lumen and
avoid the entry of intraluminal glue, hence the vari-
ability in the number of stitches.

This system could be very useful applied to
lower limb microsurgery, where we frequently find
receptor vessels with atheroma plaques or less fre-
quently Mockenberg's sclerosis with calcified ves-
sels that have a high risk of tearing with each point
and make it difficult to perform manual vascular
anastomoses [24]. By requiring fewer stitches than
standard techniques and reducing trauma to the
vessel wall, the likelihood of a tear is much lower.
In addition, ischemia of the vessel wall produced
by each point is avoided, achieving a better vascu-
larization of both ends.

Surgeons of various disciplines have used glu-
taraldehyde and BSA safely over the past decades
for their sealing and hemostatic power. However,
its role in microsurgical techniques is not certified
with endorsement publications.

Even in tests that we have carried out on veins,
we have managed to keep the lumen open in small-
caliber vessels thanks to the increased consistency
of the venous wall.

The patency maneuver or the use of Doppler
helps us to identify, but not to quantify, the pre-
sence or absence of flow through an anastomoses
[24]. C.Krag and S.Holck (1981) observed that
almost 50% of the anastomoses that appear patent
with the patency test have minimal thrombosis or
reduction of the vascular lumen [25]. For this rea-
son, we have used transit-time ultrasound techno-
logy, which allows us to quantify blood flow
through microsurgical anastomoses [ 26, 27].

The limitations of our study are the small sam-
ple of subjects, the absence of a control group with
suture or Coupler anastomoses, the use of BioGlue
in venous anastomoses, as well its use in anasto-
moses of vessels with caliber discrepancies and
even end-to-side anastomoses. Another limitation
of the present study is the absence of pathological
study, which will form part of the second line of
research.

Issues of Reconstructive and Plastic Surgery
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CONCLUSIONS

The use of glutaraldehyde with BSA is a promi-
sing technique for the microsurgery of the future.
If the application form can be standardized and
enhanced, it could be an excellent alternative to
perform microvascular anastomoses, considering

Compared to the traditional methods, this is
a fast and easy technique, which does not require
a long learning curve. It is reliable in the short and
long term, easy to perform and to teach, and
avoids repeated trauma to the vessel wall which
could be very useful in lower extremity microsur-
gery in patients with atherosclerosis.

that the results are successful in the aorta and femo-
ral arteries.

All microsurgeons should be familiar with the
application of glutaraldehyde with BSA and resort
to this technique if the opportunity arises.
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Annomauyus

B cratpe ommcaHo Bocco3paHHe MOAeAM AMMQeAeMbl 3aAHeH KOHEYHOCTH KpbIChI IO MeTopuke V. Triacca
M COaBT. (2019) , TOAPOOHO TIpeACTaBAEHBI MOPPOAOTNYECKIE U3MEHEHHUS B KOXKE U IIOAKOXKHOM KAETYATKE SKMBOT-
HBIX Ha PasHbIX CPOKaxX Pa3BUTHS XPOHHUYECKOTO AMM(ATHIECKOTO OTeKa. I'McToAOrMyeckue M3MEHEHUS B TKAHSIX
AEPMBI 1 THIIOAEPMBI AO 3 MeC XapaKTEPHBI AASI OCTPOrO AUMPATHIECKOTO OTEKA, € 4-T0 110 6-1 MeC IUCTOAOTHYIECKast
KapTHHA COOTBETCTBYET CTAAUM KoMmeHcanuu. Han6oaee BolpaskeHHble M3MEHEHUs, THIIIYHbIE AASL XPOHUYECKOTO
ANMATHIECKOTO OTEKA, Pa3BUBAIOTCS K 6-My Mec.
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Kongauxm unmepecoé:  aBTOPBI IOATBEPIKAAIOT OTCYTCTBHE KOHPAMKTA HHTEPECOB, 0 KOTOPOM HEOHXOAUMO
COOOIUTD.
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Abstract

The paper describes the reconstruction of the rat hind limb lymphedema model according to the method of
V. Triacca et al. (2019), presents in detail morphological changes in the skin and subcutaneous tissue of animals at
different stages of the development of chronic lymphatic edema. Histological changes in the tissues of the dermis
and hypodermis up to 3 months are characteristic of acute lymphatic edema, from the 4th to the 6th month the his-
tological picture is characteristic of the compensation stage. The most pronounced changes characteristic of chronic

lymphatic edema develop by the 6th month.

lymphedema model, histology, morphometry, chronic lymphatic edema
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AnMdepeMa KOHEYHOCTH — 3TO OTEK MATKHX
TKaHeH, BO3HMKAIOMUI B pe3yAbTaTe HAKOIAEHHMS
boraToil 6eAKOM >KHAKOCTH B HHTEPCTHULUAABHOM
IPOCTPAaHCTBE M BBI3BAHHBI HEAOCTATOYHOCTHIO
AUMQOAPEeHaXa B KOMOMHAIIMU C HEAOCTaTOYHOM
9KCTPAAMPOTUYECKOH YTHUAU3AIMEN OEAKOB, IIpHU-
BOASIIMIL K GHOPO3HBIM H3MEHEHUSIM KOXH H IIOA-
KOXHO# KaeTdaTku [1]. Aumdesema sBaseTcs Xpo-
HUYECKUM IIPOTPeCCUPYIOINM 3a00AeBaHIEM, pe-
3yAbTATbl A€UEHMs KOTOPOTO 3aBHCSAT OT CTaAHU
MOpP(OAOTHYECKHX U3MEHEHHH B TKaHAX. B aurepa-
Type OIHCAHO OOABIIOE KOAMYIECTBO MOAEAEH AUM-
¢aTHIecKkoro oreka, HO AOOUTHCS €r0 KAUHHIECKOTO
IPOSIBAGHHS BECbMa CAOXHO, IIO3TOMY 3aKAIOUEHHe
O Pa3BUTUH OTeKa B TKAHSX )XUBOTHOTO Yallle BCero
A€AaeTCs Ha OCHOBAaHMM AQHHBIX THCTOAOTHYECKOTO
HICCAGAOBAHUSI OMOITATOB AMOO APYTHMX METOAOB
OLleHKH (PYHKIJMOHAABHOTO COCTOSHHUS AMM$aTuye-
ckoit cucrembl. K 0AHOMY M3 Takux METOAOB OTHO-
curcs aumpodarooporpadusi, KOTopasi 6blaa IpHUMe-
HeHa IIPU CO3AAHHM MOAEAU AUM{eAeMbl Ha 3apHel
KoHeuHoCTH Kpbichkl V. Triacca u coasr. (2019) [2].
Baaropaps ammpodarooporpaduu 6Obaa AOKa3aHa
3¢ PeKTUBHOCTD IIPEAAOKEHHOM STUMU aBTOPAMH
MOAEAM HapylleHHs OTTOKAa AMM$BI Ha PaHHHUX CPO-
Kax IOCA€ AMM(OACHIKTOMUH B COYETAHHHU C Ayde-
Boi Tepamnueil. [IockoAbKy pesyAbTaT XUpyprudecKux
M KOHCEPBATHBHBIX METOAOB ACUEHHS AMMeAEMBI
KOHEYHOCTe# HarboAee BhIPaKeH Ha PAHHHX CTAAHSIX
MTATOAOTHYECKOTO IPOIecca, TO U3y4eHHe AMHAMUKHI
MOP¢$OAOTUYECKUX U3MEHEHHI B KOXKe U TOAKOXKHOM
KAeTYaTKe IPU CKPBITOM PAa3BUTHH IIATOAOTUYECKOTO
IpoIiecca sIBASIeTCS BeCbMa aKTyaAbHbIM.

ITeAab mMccAeAOBaHUA: M3YYUTh AMHAMUKY MOP-
$oArOrmIecKHX H3MEHEHHMH B KOXe H IOAKOXHOM
KAeTYATKe 3apAHEM KOHEYHOCTH KPBICHI Ha PAaHHUX
CTAAUSX PA3BUTHS XPOHMYECKOTO AMMPATHIECKOTO
OTeKa.

3aAauM UCCACAOBAHHUA:

1. BoccospaTh MOAEAb XpOHMYECKOTO AMMQATH-
9eCKOTO OTeKa KOHEYHOCTH B 3KCIIEPHMEHTe ITyTeM
KOMOMHAIIMYU [TaXOBOM U IMOAKOAEHHOM AnMopuc-
CEeKI[UU 1 AYY€BOM TepaIluu.

2.IlpoBectu AMHAMHMYeCKOe TMCTOAOTMYECKOe
HCCAECAOBAHHE KOXHU U MOAKOXXHOM KAETYATKH 3aA-
Hel KOHEYHOCTH KPBICHI IIPU CO3AAHMH MOAEAM
AM$eAeMbL.

MATEPHUAJ U METO/bI

MccaepoBanmsa npoBoaMAM Ha 16 moaoBospe-
ABIX KpbICax-caMmIlax AMHuMM Wistar Maccoit Teaa
200-250 r. Bospacr xuBoTHbIX cocTaBua 8—10 Hea.

JKuBoTHble ObIAM paspeAeHbI Ha ABe TPYIIIBI:
1-s1 rpynma (n=10) — >KHUBOTHbIE C MOAEABIO AWM-
deaeMbl 3apHEH KOHEYHOCTH ITOCAE IIPOBEASHHUS
AUMPOAMCCEKITY IIOAKOACHHBIX U ITAXOBBIX AUMa-
THYECKUX Y3AOB U Ay4eBOM TepallMu IO MeTOAMKe
V. Triacca u coasr. (2019) [2]; 2-a rpynma (n=6) —

KOHTPOADBHAsL.

TexHHKa OIlepaTHBHOrO BMeIIaTEeAbCTBA
H AATOPHTM Ay4€eBOMH Tepanuu Bo 1-i rpynme

IToa obmell aHecTesuell ImpemapaToM <«30Ae-
tra» (Virbac, ®panmmst) B A03e 2 MI/KI MacChl TeAa
XUBOTHOTO U «Pomerap» (Boiveta, Yexus) 1,5-
2,0 MI'/KI' Macchl >KMBOTHOTO BBIIIOAHSIAU AEIHAS-
LIHIO IIAXOBOM 00AACTH U 3apAHEe KOHeYHOCTU KPBICBL
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B ThIABHYIO MOBEPXHOCTD AAmbl AASL UAEHTHU-
Kallul TOAKOAEHHBIX M IIaXOBBIX AMM(ATHYECKUX
y3A0B MOAKOXHO BBoAUAM 0,1 Ma 0,01%-ro pacTBOpa
METHUACHOBOTO CHHErO KOMHATHOH TeMIIepaTyphlL
IToraa>XMBarOIMMU ABIDKEHHUSAMHM B O0AACTH ThIAQ
CTOIIbI, TOACHH U IIaXa IPOBOAMAU AUMQOAPEHAXK-
HBIM MacCa)X 3aAHeW KOHEYHOCTH B TeueHHe S—
7 MuH. B mopkoAeHHOI 06AacTH depe3 paspe3 AAH-
HOM AO 1 CM BBIAGASAM IIOAKOAEHHDIM AMMaTHye-
CKHMH y3€eA, OKpallleHHbIl METUACHOBBIM CHUM. Y3eA
HCCEKAAU C OKPYXKAIOIIe IIOAKOXKHO-KMPOBOM KAET-
YATKOM, IepeceKas UAYIIUA K HeMy rAy60Ku171 AUM-
darnaeckuit koasextop (puc. 1, a). Ha xoxy Hakaa-
ABIBAAHU Y3AOBBIE IIBBL

B maxoBoi1 06AaCTH BBITOAHSIAH Paspe3 AAMHOM
A0 2,5-3,0 cM, TPOBOAMAU PEBU3HIO C BBIACACHHEM
IIaXOBbIX AUMPATHIECKUX Y3A0B. CAeAyeT OTMETHUTD,
YTO OKpAIIMBaHME ITaXOBbIX AMMQATHIECKHX Y3AO0B
HAOAIOAQAH TOABKO B OAHOM CAy4Yae, B OCTAAbHBIX
CAYYasIX KOHTPACT He AOXOAMA AO ITAXOBOM 0OAACTHL
AAS AOCTOBEpHOCTH IIOAHOTO MCCEeYeHHMsS HeOKpa-
IIeHHBIX ITAXOBbIX AMMPATHIECKHX Y3A0B IIPOBOAUAM
pe3eKIuIo Bcel MOAKOXKHO-XMPOBOM KAETYATKH Ia-
X0BoO# obaactu maomaapio 4 X 2 cm (puc. 1, 6). Ha-
KA2ADBIBAAM Y3AOBBbIE IIBbI Ha KOy (puc. 1, 8).

~ _

ITocaeomneparoHHoe ObAydeHHEe MSTKUX TKa-
Hell 3apHeM KOHEYHOCTH NPOBOAMAM depe3 1 mec
[OCAe oIlepanuu. Bpemst AydeBoil Tepamuu 6bIAO
BBIOPAHO HCXOASL M3 pacieTa TOrO, 4TO B OAIDKail-
mve 3 Hep C MOMEHTA OIEpPAlUK B TKAHSIX OOBIYHO
HA0AI0AQ€TCS II0OCAEOTIEPALIOHHBII OTEK.

ITpoueAypy Ay4eBOro BO3AEHCTBUSI IIPOBOAHU-
AU 1op HapkosoM. JKHBOTHOe pacmosaraan Ha
cruHe ¢ QuUKcanuenl 3apAHeN KOHEYHOCTH, Ha 00-
AACTb KOTOPOM YCTAaHAaBAMBAAM PEHTIE€HOBCKHIA
KOAAUMATOP mAOmaAbio 3 X 4 cm (puc. 2). Tay6u-
Ha BO3AEHCTBMS PEHTIeHOBCKMX Ayded — 1,5 cm.
banskodoxycHas peHTreHOTEpanus MPOBOAMAACDH
Ha ammapare X-Strahl 200 (Xstrahl, Beanxo6pu-
TaHm). IToraomennas po3a cocraBasaa 20 I'p 3a
20 MuH (4 pasa MO SMHH C MHTEPBAAOM MEXAY
ceancamu obaydenus — 2 Mut). Pacuer A03bI mpo-
BOAUAU B COOTBETCTBUHM C MOAMPHUIMPOBAHHOMN U
AOTIOAHEHHON Moapeabto BA® (Bpems — posa —
paKuMOHMpPOBaHKE) AASL KOPOTKO AMCTAHIJMOHHOM
peHTI‘EHOTePaHI/II/I B AO303KBHUBAaAC€HTHBIX pe)KI/I-
Max.

HabaoaeHNe 3a )KMBOTHBIM BEAM M3 AMCIIET-
4epCKOIl Yepe3 BUACOKAMEPY B PeKHMe PeaAbHOTO
Bpemend (puc. 3).

——

Puc. 1. DTansl onepanuu: d — OKpaIleHHbIA METHACHOBBIM CHHIM IIOAKOACHHBIH AMMpATHIECKUIT y3eA; 0 — BUA OCA€OIe-
PAIHOHHBIX PaH IAXOBOX M MOAKOACHHOM 00AACTH C MCCeYeHHbIMH TKAHSMH. 6 — OKOHYATEAbHBIA BUA IMOCACOIEPAIHOH-
HBIX PaH B IIOAKOAEHHOJ U IIAX0BOM 06AaCTsIX

Fig. 1. Stages of the surgery: a — popliteal lymph node stained with methylene blue; 6 — view of postoperative wounds of the

inguinal and popliteal region with excised tissues. 6 — final view of postoperative wounds in the popliteal and inguinal areas

Puc.2. Buemnwuit BHA
YCTaHOBKH M pa3sMelne-
HHE 9KCIIEPHMEHTAABHO-
r0 KHBOTHOIO BO BpeMs
06AyyeHus

Fig. 2. View of the device
and placement of the
experimental animal du-
ring irradiation

Puc.3. Bup ¢ askpanHa
MOHHTOpa 3a IpoIec-
COM paboTHI YCTAHOBKH
BO BpeMsi 00Ay4YeHHsI

Fig.3. View from the
monitor screen of the
process of operation of
the installation during
irradiation
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Yepes 1 mec mocae onepanuu U yepe3 2 Hea C
MOMeHTa Ay4eBoii Teparuu (1,5 Mec oT Havaaa aKc-
nepnMeHTa) MPOBOAVAM M3MEPEeHME U CPaBHEHHe
AAMH OKPYXXHOCTH IMPOOIEPUPOBAHHON U 3A0pO-
BOM 3aAHUX KOHEYHOCTel >XuBOoTHoro. Kamepenue
NpOBOAMAM B cM mo Toukam (puc. 4, S). Ilepsas
TOYKA M3MEPEeHHS pa3MedaAach Ha 1 cMm Bbme ms-
TOYHOM KOCTU. PaccuuThiBaAM MeAUaHY, BepXHMM
U HIDKHUH KBapTHUAM AASL Kaxporo usmepenus. Ilo
popMyAe yceueHHOro KOHyCa PaCCIUTHIBAAU 0ObeM
roaeru (cm®) ot IIEPBOM AO IIATON TOYKU (aAst poC-
TOBEPHOCTHU BBIYHCASAM ABa 0ObeMa — OT IIepBOrO
AO TPETbero U3MEePeHHs U OT TPEThEro AO ISATOTrO
M3MEPEHHS, a 3aTeM BBIIIOAHSIAU UX caoxeHHMe ). AAST
00peMOB TaK)Ke PACCIUTHIBAAN MEAUAHY, BEPXHUIL U
HIDKHUP KBapTHAM. Tak Kak o6beM BBIOOPOK ObIA
HeOOABIINM, AASL AAABHEHIEr0 CPABHEHHUSI HCIIOAD-
30BaAM HeNapaMeTpH4ecKui Kpurepuili ManHa-
Yurau (Statistica 7.0).

Puc. 4. Cxemarnieckoe H300paskeHHE TOYEK AASL IPOBEAECHHS
M3MepeHUs. OKPY)KHOCTH 3apHel KOHeYHOCTH (TOYKH pacmo-
AoxkenbI Ha 15 1,5; 2; 2,5 1 3 cM BbIIIIe MSATOYHOM KOCTH)

Fig. 4. Schematic representation of points for measuring
the circumference of the hind limb (the points are located
1; 1.5; 2; 2.5 and 3 cm above the calcaneus)

NG LB

Puc. 5. smMepeHne AAMHBI OKPY>KHOCTH 3aAHe KOHEYHOCTH
AeHTOI1 Jobst

Fig. 5. Measuring the circumference of the hind limb with
aJobst tape

BuonTtatsl koxu (COGCTBEHHO AepMa U THIIO-
AepMa) BHyTpeHHeil MOBEPXHOCTH 3apHeH KOHed-
HOCTH KPbIC IIOABEPTAAM CTAaHAAPTHOMY TI'MCTOAO-
TUYeCKOMY HCCAeAOBaHMIO. BuomraTel 3abupasu
gepes 1, 2, 3, 4 u 6 Mmec mop Hapko3oM. B kauecrse
KOHTPOASI HCIIOAb30BAaAM pparMeHThl KOXKH aHAAO-
TUYHBIX YYaCTKOB 3apHEH KOHEYHOCTH >KHMBOTHBIX
KOHTpOAbHOM rpymmsl (n =6). Buontare puxcu-
poBaau B 10-12%-M pacTBOpe HeHTpaAbHOTO $Op-
maausa (BioVitrum, Canxr-Ilerep6ypr) B TedeHue
24 4, IpOMBIBAAM U ACTHMAPATHPOBAAH, 3aTeM 3aAH-
Baau B mapa¢uH. lsroraBanBasu mnapaduHOBbIE
Cpesbl TOAIMHOM S—7 MKM IIpU IIOMOINW POTaLlU-
onnoro mukporoma Accu-Cut SRM™200 (Sakura,
SIMOHMS) ¥ OKPAUIMBAAM THCTOAOTHYECKHE TIPera-
PaTbl FeMaTOKCHAMHOM H 303UHOM [ 3].

C momompio nu¢posoit porokamepsr Canon
PowerShot G10 (SImoHMs) BHIMOAHSAM CHEMKY THC-
TOAOTHYECKUX [PENapaToB ¢ 6 OHOITATOB AASL KaXK-
AOM KOHTPOABHOM TOYKH, C KOTOPBIX CHMMaAU IIO
7-10 cAy4aiiHBIX ITOAEH 3pEHHUS AAS KKAOIO 6uo-
nrara (ys. 100, ys. 200).

Ha rucrosormyeckux mnpemnaparax IpPOBOAMAU
MopdoMeTpHIecKHil aHAAU3 COCYAMCTBIX M TKAaHEBbIX
peaKuuii B AepMe U TUIIOAEPME 3apAHEN KOHEYHOCTH
KPbICHI IIPH Pa3BUTHU AUM(ATUYECKOTO OTeKa.

IIudposrie dpoTorpaduu mopsepraau Mop¢o-
MeTPUYECKOMY MCCACAOBAHUIO C HMCIOAb30BaHUEM
KOMIIbIOTepHO# mporpammsl Image] 1.43 (pexum
Aocryma http://wwwrsb.info.nih.gov/ij/ ). 3a epn-
HULly U3MepeHs IPUHAMaAU 1 MM® TKaHU GHomTara.
C momompio MeToAa TOYEYHOro cyeTa ABTAHAUAO-
Ba ¢ ucrnoap3oBanueM ¢ynknuu Plugin «Grid>» B
cpe3ax, OKpallleHHbIX FeMaTOKCHANHOM U 903UHOM,
BBICYUTHIBAAU OOBEMHYIO ITAOTHOCTb COCYAOB MUK-
POLMPKYASTOpHOTO pycaa (%) u AHameTp mpocBeTa
cocyaa (mxm) [4, S].

AASL OIleHKM TKaHeBBIX PeaK[Uil M3MEpSIAU TOA-
muHy (MKM) STIMAEPMHCA, COCOYKOBOTO U CETYATOTO
CAOEB ACPMBI U THIIOAEPMbI, KOAAATEHOBBIX BOAOKOH
B 50 moasix 3perns. C MOMOIIbIO METOAQ TOUYEYHOTO
cyeTa ABTAaHAMAOBA C HCIIOAb30BaHHEM (YHKIMU
Plugin «Grid>» B cpesax, OKpallleHHbIX TeMaTOKCHAH-
HOM U 903MHOM, OIIPEAEASIAU OOBEMHYIO IIAOTHOCTD
COeAMHHUTEeAbHOH TKAHH U TKaHeBOi XHAKOCTH (%).

Yepes 6 Mec )KUBOTHBIX BBIBOAMAU U3 9KCIIEPH-
MEHTa BHYTPUMBIIIEYHBIM BBEACHHEM IIperapaTa
«Zoletil-100>» B p03e 5 MI/Kr Macchl TeAa C IMOCAe-
AYIOIIEHN AeKaluTaluen.

CraTucTiieckyo 0OpabOTKy MOAyYeHHBIX pe-
3yAbTaTOB BBITOAHSAM C IIOMONIBIO IIaKeTa IIpO-
rpamm Statistica 7.0. Ilpu craTncruueckoit obpa-
0OTKe KOAMYECTBEHHBIX AAHHBIX IPOBEPSIAM THIIO-
Te3y O HOPMaAbHOM 3aKOHEe pacIpeAeAeHHs
MOAYYEHHBIX AQHHBIX. AAS 3TOTO IPHMEHSAU KpU-
tepuii Illanupo-Buaka. Iloayyennbie pesyAbTaThl
He TOAYMHSAMCH 3aKOHY HOPMAABHOTO pacIipepe-
A€HUS, IIO9TOMY AASl OIMCAHUSI ITHX AQHHBIX HC-
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IIOAB30BAAU MeAUaHy Me, HYDKHMIT M BepXHMIT KBap-
iau (Qzs; Qys). AASL OTIpeAEACHHS CTATHCTUYECKOl
3HAYMMOCTH Pa3AMYUI KOAMYECTBEHHbIX IPH3HAKOB
NPUMEHSAU HellapaMeTpudeckue Kpurepuu: U-Kpu-
Tepuil MaHHa-YUTHH AASL HE3aBUCHMBIX BBIOOPOK U
KpUTepHil BHAKOKCOHA — AAST 3aBUCHMBIX BBIOOPOK.
Pasauums ABYX CpaBHHBaeMbIX BeAUdHH (Hccaepye-
MbIX U KOHTPOABHBIX 3HAYEHMI1) CIUTAAU CTATUCTH-
4ecKkM 3HaumMbIMu ripu p < 0,08.

IIpoTOKOA 9KCIHEPHMEHTAaABHOTO HCCAEAOBA-
Husl 6bIA 0AOOpeH KomuTeTOM 1O 6uosTnxe HU
TTY (BI)II'II/ICKa U3 IpoTOKOAa 3acepanus N 1 or
02.04.2019).

PaboTy BBIIOAHSAM B AAOOPATOpPHU IKCIIEpPH-
MeHTarbHOH Qusnorornu HUMIBE HU TTY, Ha
Kapeape Mopdosoruu U OOmIEH  [TATOAOTHU
®TBOY BO Cub6I'MY Munsapasa Poccun, Ha 6aze
AHO «HHMH Muxpoxupyprum.

PE3YJIBTATBI

Ilpu BHemHeM OCMOTpe 3aAHMX KOHEYHOCTeH
Kpbic 4yepe3 1,5 Mec ¢ MOMEHTa HayaAa IKCIIepH-

06Ay11eH1/151) He OBIAO OTMEYEHO BHAMMOI Pa3HHUIIbI
B 00beMe MPOONMEPUPOBAHHON M OOAYIEHHOH KO-
HEYHOCTH B CpaBHeHMH CO 3p0poBoii. IIpu pacuere
ME€AMaH, BEPXHErO U HIDKHEIO KBapTHUAEH AAS OK-
PY’KHOCTell B pa3HbIX TOYKAX OOAACTH TOAEHH 3aA-
Hel KOHEYHOCTH U AASL 06bEeMOB TOAEHH B 3TOM 06-
AACTHU He OBIAO BBIIBAEHO CTATUCTUYECKH 3HAYMMBIX
Pa3AMYHUI MEXAY 3A0POBOM KOHEYHOCTHIO U KOHEY-
HOCTDBIO C MOAEABIO XPOHHYECKOTO AUMPATUYECKOTO
orexa (Taba. 1).

IIpu rucTOAOrM4eCKOM HCCAGAOBAHUHU KOXHU
BHYTPEHHEH IOBEPXHOCTH 3aAHEH KOHEYHOCTHU
KpbIC Yepe3 1 Mec mocae OIepaTHMBHOTO BMeMIa-
TEABCTBA AO HaYaAa Ay4eBOM TepaIluU IMIIOAEpMa
II0 CPaBHEHMIO C TAKOBOM B IpYIIEe KOHTPOAL
XapaKTepU30BaAACh BBHIPOKEHHBIM (HOPO3OM U
INPUCYTCTBUEM AMIIb EAMHUYHBIX AAUIIOIIUTOB
(pnc. 6,7). B ceruaTom caoe AepMa OOHABHO Bac-
KYASPH30BaHa, YTO SBASETCS IMPU3HAKOM YCHAEH-
HOT'O AHTHOT€HEe3a, COCYAbI IOAHOKPOBHBL.

B cocoukoBOM cAOe AepMbl BBUSIBAEHO H30bI-
TOYHOE CKOIIA€HHE XXHUAKOCTH, B CETYaTOM CAO€ —

MEeHTa (1 MecC MOCAe ONepaluu U 2 Hep C MOMEHTa

HepeI'YAﬂ HbIE Me)K¢I/I6PI/IAAﬂPHbIe HPOCTPaHCTBa
(puc.7, g)

Tab6amua 1. AAUHBI OKPYXKHOCTEH (cM) u o6vemsr (cM®) 3apHEH KOHEYHOCTH KPBICBI B 00AACTH TOACHU
IIPU CO3AQHUU MOAeAH AuMdepeMbl, Me (st; Qys

Table 1. Circumference (cm) and volume (cm?) of the hind limb of a rat in the shin area when creating

amodel of lymphedema, Me (Q,s; Qss)

prrma AAI/IHa OKPY)KHOCTI/I KOHE€YHOCTH, CM O6’bEM, CM3
Pl P2 P3 P4 PS

ToAeHs, 3,85 4,65 6,10 7,55 7,65 5,83
xorTpoAb (1 Mec) (3,20; 3,90) | (4,00;4,90) | (5,10;7,10) | (7,00;7,80) | (7,50;8,00) | (4,32;6,72)
ToAeHs, 3,45 4,55 6,10 7,30 7,90 5,79
oneparus (1 mec) (3,20;3,60) | (4,20;5,00) | (6,00;6,50) | (6,70;7,80) | (7,00;8,10) | (5,66;5,93)
ToaeHs, 3,00 4,00 6,50 7,00 8,20 6,03
xoutpoab (1,5 mec) | (2,90;3,20) | (3,50;5,30) | (5,60;7,60) | (690;7,50) | (7,80;820) | (5,35;7,31)
ToaeHb, 3,10 4,40 5,50 6,90 8,20 5,71
omeparus + AydeBast | (3,00; 3,20) | (4,00; 5,20) | (5,00;6,00) | (6,00;7,60) | (7,50;8,20) | (4,87;7,73)
teparus (1,5 mec)

Puc.6. Koxa BHyTpeHHeill NOBEpPXHOCTH 3apHeH
KOHEYHOCTH XKHBOTHOT'O KOHTPOABHOM I'PYIIIIBI

Fig. 6. Skin of the inner surface of the hind limb
of the rat of the control group
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Puc. 7. Koxa BHyTpeHHefl IOBEPXHOCTH 3aAHeH KOHEYHOCTH KpbIC depe3 1 Mec mocae onepanun (AMMPOAHCCEKIHS TIOA-
KOAEHHBIX M IAXOBBIX AUMPATHIECKHX Y3A0B): d — yB. X 100; 6 — yB. X 200. OKpacKa reMaTOKCHAMHOM H 303HHOM

Fig. 7. Skin of the inner surface of the hind limb of rats 1 month after the operation (lymph node dissection of the pop-
liteal and inguinal lymph nodes): a — magn. x 100; 6 — magn. x 200. Stained with hematoxylin and eosin

Puc. 8. Koxa BHyTpeHHeil IOBePXHOCTH 3aAHel KOHeYHOCTH Kpbic aepes 2 (a) u 3 mec (6) mocae onmeparun (anmdoanc-
CEeKIIsl IOAKOAGHHBIX U NIAXOBbIX ANM(ATHYECKHX Y3A0B B KOMOMHALMH C Ay4eBoii Tepanueii). OKpacka reMaTOKCHAMHOM
M 303UHOM. YB. X 200

Fig. 8. Skin of the inner surface of the hind limb of rats 2 (a) and 3 (6) months after the surgery (lymph node dissection of pop-

liteal and inguinal lymph nodes in combination with radiation therapy). Stained with hematoxylin and eosin. Magn. x 200

Yepes 2 Mec B anmpepMUCe KXUBOTHBIX IT€PBOM
TPYIIBL BBIABASIACSL THIIEPKEpPATO3, IOASMHUAEP-
MAABHO — YYACTKH CKOIACHHS TKAaHEBOM KHAKOCTH,
IIOAHOKPOBHE COCYAOB, Y4aCTKH $puOpO3a ceT4aToro
caost pepwmsl (puc. 8, a).

Yepes 3 Mec B aMuAepMICe XXUBOTHBIX C MOAeE-
ABIO XPOHHYECKOTO AMM(ATUYECKOTO OTeKa IIpH
KOMOHMHAIINY ITAXOBOM U IOAKOA€HHON AUMQOA¥C-
CEeKIIUU M Ay4eBOH Tepaluu ONPEeASASIANCH THUIIep-
KepaTo3, YBEAMYEHHE TOAIJUHBI MAABIIUTHEBOTO
(poctkoBoro) caos (akantos), B aepme — Ppubpo-
AAMeAASpHAs THIepIIAA3Hs, IepHAAHEKCAABHBIN
$ubpo3, aTpoPrs MOTOBBIX XKeAe3; THIIOAEPMA ObiAa
3aMelleHa ITy9KaMU YTOAIIEHHBIX KOAAAT€HOBBIX BO-
AoxoH (puc. 8, 6).

Yepes 4 mec B 1-if rpyIme OTMEYaAUCh CTAKEH-
HOCTb KOHTypa COCOYKOBOIO CAOsl, THIIEPKEpPATO3,
aKaHTO3, B CETYATOM CAO€ ACPMBI — YJACTKH CKOIIA€-
HUS1 TKAHEBOH >KMAKOCTH, aTPpOQUsI CAABHBIX U IIOTO-
BBIX JKEA€3, YIaCTKH THIIEPKOHACHCALUU KOAAATeH-
HOBBIX BOAOKOH, (UOpOAAMEAASPHASI TMIIEPIIAA3HS,
BOKPYT €AUHHYHO COXPaHEHHbIX TIOTOBBIX U CAABHBIX
JKeAe3 TTePUAAHEKCAABHBI pUOPO3, THIIOAEpMA 3aMe-
IjeHa rpy6bIMU KOAAATeHOBBIMI BOAOKHamH (puc. 9).

Yepes 6 Mec mocae omepanuu B KOXe KpbIC
HAaOAIOAQAVICh MCTOHYEHHE SIHAEPMIECA, aTpodus
CAAbHBIX M IIOTOBBIX JK€Ae3, AeCTPYKIIHS, XaOTUYHOE
pacIoAoXXeHHe, MeCTaMU — Pa3BOAOKHEHHE ITyYKOB
KOAAAQreHOBBIX BOAOKOH, CKOIIA€HHE MeXAY HUMH
TkaHeBo# xupkocru (puc. 10).
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Puc. 9. Koxa BHyTpeHHe# NOBEPXHOCTH 3aAHE! KOHEYHO-
CTH KpBICDI 4epe3 4 Mec nocae onepanuy (AEMQoANCCeKIHs
MOAKOAGHHBIX M IIAXOBBIX AUM(ATHIECKUX Y3A0B B KOMOH-
HAaLJMH C Ay4eBoii Tepanueit). OKpacka reMaTOKCHAMHOM H
303UHOM. YB. X 100

Fig. 9. Skin of the inner surface of the hind limb of rat
4 month after the surgery (lymph node dissection of pop-
liteal and inguinal lymph nodes in combination with
radiation therapy). Stained with hematoxylin and eosin.
Magn. x 100

Puc. 10. Kosxa BHyTpeHHeil MOBEPXHOCTH 3aAHEi KOHETHOCTH KPBIC Yepes 6 Mec mocae onepanuu (AHM(OANCCEKITUS O -
KOA€HHDIX U [TAXOBBIX AUMQATHIECKUX Y3A0B B KOMGHHAIMY C Ay9eBOJi Tepanueil): 4 — Xa0OTUMHOE PACIIOAOKEHHEe KOAAAre-
HOBBIX BOAOKOH; 0 — CKOIIAGHHE TKAaHEBOM >KHAKOCTH MEXKAY KOAAAr€HOBBIMH BOAOKHaMH. OKPacKa reMaTOKCHAMHOM H

303uHOM. YB. X 100

Fig. 10. The skin of the inner surface of the hind limb of rats 6 months after surgery (lymph node dissection of the pop-
liteal and inguinal lymph nodes in combination with radiation therapy): a - chaotic arrangement of collagen fibers; 6 -
accumulation of tissue fluid between collagen fibers. Stained with hematoxylin and eosin. Magn. x 100

I1pu pa3BuUTHN XPOHUYECKOTO AUMPATHIECKOTO
OTeKa B KOXe M IOAKOXHOM KAeTYaTKe 3aAHMX KO-
HEYHOCTeH OTMeJaAach AMMQaTHIecKas reMaHIHo-
naTHs, KOTOpas XapaKTepusyeTCs YBeAUYEHHEM
IAOTHOCTH COCYAUCTOTO KOMITOHEHTA, IPEACTaB-
AeHHOro Kamuaasgpamu. Mopdomerpuyeckoe wuc-
CAGAOBaHME COCYAUCTOTO KOMIIOHEHTA IIOKAa3aAo
CTATHCTHYECKH 3HAYMMOEe yBeAudeHHe OODbeMHOM
naoTHOCTH cocypoB (Vc) mpu cospaHME MoAeAn

AuMdeAeMBbl B CPaBHEHHH C IPYIIION KOHTPOAS
(Taba.2).

CAeAyeT OTMETHUTB, YTO MAaKCHMaAbHASI 0ObeMHast
[IAOTHOCTb COCYAOB PETHCTPUPOBaAach yepes 1 Mmec,
9TO OOYCAOBAEHO HEOAHTHOIEHE30M U IIOCAEOIIe-
patmonusM otekoM. Ko 2-My Mec ormMedarocs Mu-
HUMAAbHO€ 3HaYeHHe 06beMHOI IAOTHOCTH COCYAOB
B KOXX€ IPOONEPHPOBAHHON 3aAHEN KOHEYHOCTH
KPBICBL.

Taéanma 2. O6beMHas IAOTHOCTb COCYAOB KOXKHU 3aAHEN KOHEYHOCTH KPBICH B 06AACTH TOACHHU IIPU CO3AAHUM
mopeau aumepempr, M + m

Table 2. Volumetric density of skin vessels of the rat hind limb in the leg area when creating a model

of lymphedema, M = m

ITokasarean Konrpoas 1 mec 2 mec 3 mec 4 mec 6 mec
06”eMHaj‘ TAOTHOCTE 1 4 144 1,03 | 5,00+ 1,22%% | 2,12 £1,54%%V 2,80 + 1,23* |3,56 + 1,81*|3,90 + 1,66**
COCyAOB, %

Ipumeuanue. *

- p<0,05 - mpyu cpaBHeHMM CO 3HAYEHMSAMH IOKasaTeAsl B Ipymme KOHTpoas; ° — p < 0,05 —

IIpY CPaBHEHUU CO 3HAUYEHMSIMHU IOKasatTeAs 1-ro mec; © — p < 0,05 — mpu cpaBHeHHH CO 3HAYEHUSIMH [TOKA3aTeAs]
2-ro mec; ¥ — p < 0,05 — mpu cpaBHeHMH CO 3HAYEHUAMH ITOKA3aTeAs 6-ro Mec.
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Ta6amma 3. AuameTpsl cocya0B (MKM) KOXKH 3aAHeil KOHEIHOCTHU KPBICHL B 06AACTH TOAEHH [IPU CO3AAHHH MOAEAH
anmdepemsr, Me (Qys; Qrs)

Table 3. Vessel diameters (um) of the skin of the rat hind limb in the shin area when creating a model
of lymphedema, Me (Q,s; Qss)

ITokasateap | KonTpoab 1 mec 2 mec 3 mec 4 mec 6 mec
Me 25,79 16,72 16,48 21,37 13,37 13,37
(Qs; Qrs), ((17,88;32,73) (12,64; (12,96; (18,33; (9,84; (10,37;
MKM 21,93)%47v 24,81)%47V | 30,42)%77V | 18,62)%%%4 | 19,15)% %4

ITpumenanue. 3pnech 1 B TabA. 4, 5: * — p < 0,05 — mpu cpaBHeHHU CO 3HAYEHUSIMU ITOKA3ATEAS B IPYIIIIE KOHTPOAS;

— p< 0,05 — npu cpaBHEHMH CO 3HAYEHMSAMH MOKasareAs 1-ro Mec; * — p < 0,05 — Ipy CpaBHEHHH CO 3HAYEHUSIMH
o

nokasateas 2-ro Mec; * — p < 0,05 — npu cpaBHEHNH CO 3HAYEHUIMH [IOKasaTeAst 3-T0 Mec;  — p < 0,05 — npu cpas-

HEHHH CO 3HaYeHMSIMHU IMoKa3aTeAs 4-ro Mec; V- p < 0,05 — IIpHU CPAaBHEHHUH CO 3HAYECHMSIMH ITOKa3aTEAs 6-ro Mec.

B paabHefimeM 06beMHAsi AOTHOCTb COCYAOB
IIOCTENEeHHO HapacTaAa, XOTA K 3-My U 4-My MeC He
OTMEYaAOCh CTATHUCTUYECKU 3HAYMMBIX Pa3sAUYUM
[0 CPAaBHEHHUIO CO 3HAYEHHSAMHU 2-TO MecC. AMIIb K
6-My MeC MMEAO MeCTO CTaTHCTUYECKH 3HAYHMMOe
yBeAMYeHHe 00beMHOI IIAOTHOCTH COCYAOB B CPaB-
HEeHMH CO 2-M Mec.

BoapmunCcTBO CcOCypOB uepes 4 u 6 Mec ¢ Mo-
MEHTA CO3AAHHUS MOAEAH AUM{eAeMbl OBIAU IIpeA-
CTaBA€HBI KAITHAASIPAMU AMAMETPOM OT 3 A0 15 MKkM
(Taba. 3).

PacripepeAeHHe COCYAOB IO HX AMAMETPY B 3a-
BHCHMOCTH OT CPOKOB pa3BUTHSI 3a00A€BaHMS
MpeACTaBAeHO Ha rucrorpammax (puc. 11-13).
Tak, B Koxe 3apHel KOHEYHOCTH Y )KMBOTHbIX KOH-
TPOABHOM IPYIIIBl MaKCUMAaAbHOE KOAMYECTBO CO-
cypoB umean puametp ot 10 oo 40 MM, T.e. BcTpe-
YAAHCh KaIMAASIPBI, apTEPHOABI U BEHYADI, eAHU-
HHYHO — COCYABI AuaMeTpoM oT 60 ao 70 MM
(puc. 11).

Yepes 1 1 2 Mec ¢ MOMeHTa OIEpPAIfUH MAKCH-
MaAbHOE KOAMYECTBO COCYAOB HMeeT AMaMeTp OT
10 a0 20 MKM, eAUHMYHbBIE COCYABI UMEIOT AMAMETP
ot 60 A070 Mxm (puc. 11). Yepes 3 Mec cocrosuue
COCYAMCTOTO KOMIIOHEHTA CX0)Ke C TAKOBBIM B KOH-
TPOAbHOH rpymie. Yepes 4 u 6 Mec Auamerp cocy-
AOB COCTaBASIA, TAABHbIM oObpasoM, 4-20 MKM
(Taba.3). OTMe4aAnuCh AMIID €AUHHYHBIE COCYABL
AuamerpoM 6oaee 20 mxm (puc. 13, 6, 2).

Toamuna snuaepMuca B CpaBHEHUH C IPYIIION
KOHTPOASI CTATUCTUYECKU 3HAUYMMO ObIAQ YBeAUYEHA
K 4-mMy mec. K aToMy ke CpOKy ImpOsIBASIAACH TeH-
AEHIIUS K YBEAMYEHMIO TOAIMHBI IMIIOAEPMBI, OA-
HAKO CTATHUCTHYECKH 3HAYMMOE yBEAMYeHHEe TOA-
IUHBI BCEX CAOEB KOXXU PeruCTPUPOBAAOCH AHIIb
K 6-My Mec (Taba. 4).

CraTucTrdecKy 3HAUMMOEe yBeAUdYeHHe 00beM-
HOM IAOTHOCTU TKAHEBOM >KHUAKOCTH IO CpaBHe-
HUIO C KOHTPOABHBIMHU 3HAYEHUSMH OTMEYAAOCh Ha
2-3-M Mec 9KCIlepUMeHTa, OObeMHas IAOTHOCTb
KOAAAQreHOBbIX BOAOKOH IIPH CO3AQHHH MOAEAH AVIM-
deaeMbl B CpaBHEHHMHU C I'PYIIION KOHTPOAS IIOBbI-
maAack k 4—6-my mec (puc. 14).

WzmepeHne TOAIIMHBI KOAAAT€HOBBIX BOAOKOH
BBISIBHAO Pa3BUTHE THUIIEPKOHAGHCAIIMM KOAAAreHa
IPH CO3AQHMH MOAeAn Aumdepembl (Taba. S).
YMeHbllIeHNE TOAIMHBI KOAAAr€HOBBIX BOAOKOH K
6-My MeC CBHAETEABCTBOBAAO O A€30pTraHM3AINU
KOAAAreHa.

Histogram: giameTp cocyaoBKoHTpONL
K-S d=,15475, p<,15; Lilliefors p<,01
— Expected Normal
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Puc. 11. TucrorpaMma pacmpepeAeHHsI COCYAOB IO AHMa-
MeTpy B KOHTPOABHO IPyIIIle, MKM

Fig. 11. Histogram of the distribution of vessels by diameter
in the control group, pum
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35 Histogram: gnameTp cocyaes 1 mec.
K-S d=,12747, p> .20; Lilliebrs p<,05
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Puc. 12. TucrorpaMma pacnpeseAeHHsI COCYAOB IO AHMa-
MeTpy 4epes 1 Mec moCAe onepanuu, MKM

Fig. 12. Histogram of the distribution of vessels by diameter
1 month after surgery, ym
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Ta6amna S. ToAm¥HA KOAAATEHOBBIX BOAOKOH KOXKH 3aAHEN KOHEYHOCTH KPbIChI B 00AACTH FOACHH IIPH CO3AQHUH
mopean aumdeaemnt, Me (Qzs; Qss)

Table S. Thickness of collagen fibers in the skin of the hind limb of a rat in the shin area when creating a model
of lymphedema, Me (Q,s; Qss)

IToxazaTean KonTpoas 1 mec 2 mec 3 mec 4 mec 6 mec
Toammsa 1,76 2,97 2,90 3,03 3,00 2,38
KOAAATeHOBBIX | (1,19;2,52)| (2,10;3,60)* | (2,26;3,68)%" | (2,14;3,88)*" |(2,14; 3,97)*V|(1,73; 3,03)*"*”
BOAOKOH, MKM
OBCYXKIEHUE po3. B aTOT e mepHoA CTaTHCTUYECKHM 3HAYHMO

ITo pAaHHBIM AMTEpPATYPbl, B KAMHMYECKOM IIPaK-
THKE Ppa3BUTHE XPOHUYECKOro AMMQPATHIECKOTO
OTeKa MPOXOAHUT TPH CTaAuH [6-8]:

1) ocTpast — XapaKTepu3yeTcs BUAMBIM OTEKOM,
KOTOPBIM AOCTHIraeT Imuka K 7—10-My AHIO M coxpa-
HAeTCA A0 3-6 Hea;

2) AaTeHTHas — HACTYNaeT B pesyabTaTe $op-
MHPOBaHUSA AMMQPO-AMMPATUYECKUX MOCTUKOB H3
BHOBb OOPa30OBAHHBIX AMM(ATHIECKHX COCYAOB M
AAUTCS OT 3 A0 12 Mec;

3) KAMHMYECKast — BO3HHMKAeT [IPU HapacTaHHH
AnMOCTa3a, MocrerneHHOM GpUOPO3HOM IIepepoXAe-
HMU AMMQATHIECKUX COCYAOB U CHIDKEHMHU ITPOHH-
IJAeMOCTH MX CTEHKH, HapylIeHUH KOHTPaKTHAbHOM
CIIOCOOHOCTH M KAAIIAHHOT'O aIlIapaTa, PacIIHpeHuH
BHTYPHUOHAOTEAUAABHBIX CBsi3eM B AMMQaTHIeCKHX
KamuaAsipax. Briepsole mposiBasieTcst yepe3 6—12 mec
ocAe AUMQPOAMCCEKIIUY, TPaBMbl AUMQATHIECKUX
COCYAOB HAH OOLIMPHOI pe3eKijuu TKaHeil. Moxer
BOOOIIe He HACTYIUTD IIPU BKAIOYEHHH B IPOLieCC
AOCTAaTOYHO MOIHBIX KOMIIEHCATOPHO-IIPUCIIOCO-
OUTEABHBIX MEXaHH3MOB, 00eCIIeYHBAOIINX ITOAAEP-
>KaHHe AMM$OOTOKA.

Ilo pesyabraraM Hamlero TrHCTOAOTHYECKOIO
HCCAeAOBaHUS, depe3 1 Mec mocae AUMPOAUCCEKIIN
IIOAKOAGHHBIX U IAXOBBIX AMMQATHYECKHX Y3AOB
B KOXe INPOONEepPUPOBAHHOM 3apHEH KOHEYHOCTH
KPbICHI Pa3BMBAACS OTeK TKaHeMH, HACTYIaAa IOAH-
MepHU3aIHs KOAAATEHOBBIX MHKPOPUOPUAA, Pa3BU-
BAAOCh IIOAHOKPOBHE B AepMe, IIPOMCXOAMAO 3aMe-
IeHHe AAUINIOIUTOB KOAAAr€HOBBIMHM MacCaMH.
OaHako paHHBIE H3MEHEHHS B AepMe U THIIOAepMe
(B 6OAbBIIIelT CTETEHN ) HOCAT O6PATUMBIIT XapaKTep.

Yepes 2 Mec 1mocae OIepaTHBHOIO BMeIIaTeAb-
CTBa M 4epe3 1 Mec mocae BO3AEHCTBHA Ay4eBOM
Tepamnuu B KOXe 3KCIepUMEHTAAbHBIX >XMBOTHBIX
OTMEYaeTcs Pas3BUTHE TUIepKepaTo3a, I'MIepKOH-
AEHCAIlUM KOAAAr€HOBBIX BOAOKOH C Pa3BUTHEM
¢ubposa ceruaroro caos. Yepes 3 mec mpomecc
IPOTpeccUpyeT C pa3BUTHEM aKaHTO3a, IepHaAHeK-
caapHOro $prOpo3a, aTpoPUH MOTOBBIX XKeAe3. M3me-
HEHMs B 9Ty CTAAMIO 3aTPAaruBalOT COCOYKOBDIM CAOM
AEPMBL.

K 4-my Mec usmeHeHus: 6oAee BBIPRKEHBI:
HAOAIOAQeTCSI aTPOQHSI CAABHBIX H ITIOTOBBIX JKEAE3,
BOKPYT €AMHHYHO COXPaHEHHBIX IOTOBBIX M CaAb-
HbIX JKeAe3 OTMeYaeTcs MepHAAHEKCAABHBI (HO-

U3MEHSeTCS TOAMHA anupepmuca. Vsmenenus B
KO>Ke ITPHU PA3BUTUH AUMPeAeMbI CO 2-TO 1O 4-i Mec
XapakKTepU3ylOTCsl pasBuTHeM ¢uOpo3a Ha BCex
ypoBHsX (TMIOA€pPMa, CETYaTBIl CAON AEPMBI, CO-
COYKOBBIN cAO#t AepMbl M amupepmuc). Caeayer
OTMETHUTb, YTO NPOIIECC B KOXKHBIX MOKPOBAX HAYH-
HaeT Pa3BUBATHCS IIO HANpPaBACHUIO OT dacLuu K
KOXKe M AOXOAUT AO SMUAEPMHCA, UTO COTAACYeTCA
C AQHHBIMH AUTEpaTypsI [9].

K 6-My Mec B TKaHSX OTMEYAIOTCSI HAKOIACHHE
MEXKAETOYHOM SKUAKOCTH, AGCTPYKIIHS KOAAAreHa,
THAAMHO3 COCYAOB M IIporpeccupoBaHue Gpubposa.
ITporecc HOCUT HeOOPATUMBII XapaKTep U COIPO-
BOXKAQETCS CTOMKUMH H3MEHEHISIMH O0beMHOM
IAOTHOCTU COCYAOB, TKAaHEBOM >KHAKOCTH, KOAAQ-
reHOBbIX BOAOKOH U APYTHX CTPYKTyp (apumonu-
TOB, CAABHBIX U TIOTOBBIX JK€Ae3, BOAOCSHBIX PpOAAU-
KYAOB).

Takum 06pa3oM, HeCMOTpsI Ha KAMHHYECKOe
OTCYTCTBHE OT€Ka B TKaHAX IPOONEePHpPOBAHHOMN
U OOAyYEHHOI 3aAHel KOHEYHOCTH OblAM 3adHUKCH-
POBaHbI TUCTOAOTUYECKUE U3MEHEeHMs, XapaKTepHbIe
AASL pa3BUTHA AUMQeAeMbl B KAMHIYECKUX YCAOBHAX
[9]. B TeueHne nepBbIx 2Mec OHH NPOSBASAHCH
PasBUTHEM OCTPOro OTeKa, CO 2-To mo 4-imec —
3aMelneHreM GpUOPO3HON TKAHBIO KOXKHBIX IIOKPO-
BOB B HAIPaBAGHHMU OT (acluu K IIMHUAEMHUCY, a
K 6-My MeC B TKAHSX HAOAIOAAAMCH MAKCHMAABHO
BBIpQKEHHAs] TUIIEPKOHAEHCAIM KOAAATreHa U ero
A€30pTaHM3aLHS.

BbIBO/bI

1. Pe3yAbTaThl IPOBEACHHOTO MOp¢oAOrmye-
CKOT'O MCCAEAOBAHMSA ITOKA3aAH, YTO IepBble 1-2 Mec
nocae AMM(OAKNCCEKITMH U Ay4eBOM TepaIlllK XapaK-
TEPHU3YIOTCS Pa3BUTHEM OCTPOrO OTeKa, CO 2-TO IO
4-ii Mec HacCTymaeT AaTE€HTHAasl CTaAus, KOTOpas
MOo>XeT O6bITh 0OpaTuMa. B meprop 4-ro mo 6-it Mec
IPOUCXOAAIT b0Aee rpyOble H3MEHEHUS B CTPYKType
KOAAAreHa, NMPUBOAAIIUE K €ro Ae30pTaHHu3allMH,
YTO BA€YET 3a COOOI pasBUTHE U HACTYIIACHHE KAU-
HHUYECKOM CTaAUH OTeKa.

2. IloayyenHble B AHAMUKe MOPOAOTHYECKHE
W3MEHEHUS B KOXKE U IMTOAKOXKHOH KAeTYaTKe B 9KC-
IepUMEeHTEe COOTBETCTBYIOT CTAAMMHOCTH Pa3BUTHS
XPOHUYECKOr0 AMMPATUIECKOro OTeKa B KAMHHYe-
CKHUX YCAOBUSX.
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SPECIALIZED MICROSURGERY SIMULATION TRAINING
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Abstract

Introduction. Microvascular training constitutes a foundational element of many highly specialized surgical fields.
This manuscript describes my experience (D.A. Devia) as a neurosurgical resident during the advanced microsurgi-
cal course guided by the senior author (Ye. Akelina) at the Microsurgery Training and Research laboratory, Dept
of Orthopedic Surgery, Columbia University Irving Medical Center.

Methods. The technical aspects of advanced vascular exercises performed in the microsurgery laboratory are
reviewed and presented, accompanied by figures of each exercise accomplished.

Conclusions. Microsurgery vascular training is an important tool in every cerebrovascular surgeon, or any other
specialty interested microvascular procedures. The experience and exercises demonstrated in this paper are ex-
tremely useful for microvascular practice and should be included in any advanced course around the world for every
surgeon interested in this field.
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CHEIIUAJIN3NPOBAHHBIE MUKPOXUPYPTHMYECKHUE
CUMYJSIHUOHHBIE MOJIEJIN 1J1S1 OBYYEHUS OPJIJUHATOPOB
IO HEMPOXUPYPI'U

A.A. Aesua', E. Akeanna’

' Vuusepcumemckuii ocnumane Can-Henacuo, ITanckuil ynusepcumem Xasepuana,
Bozoma, Korymbus

* Koaymbuiickuii ynusepcumem,
Hutwo-Hopx, CIIIA

Annomauyus

Beeaenne. O6ydenue paboTe ¢ MUKPOCOCYAAMH SIBASIETCSI OCHOBOIIOAATAIOIINM 9AeMEHTOM MHOTUX Y3KOCIIEIJHAAH-
3MPOBAHHBIX 00AACTell XUPYprur. B cTaThe OmuCHIBAETCS OMBIT OOYYEHUS PE3UAECHTA U3 HEHPOXUPYPIUIECKOTO Ae-
TapTamMeHTa Ha HPOABHHYTOM Kypce 110 MUKPOXMPYPIHH B y4e6HO-MCCAEAOBATEABCKOI A260PaTOPHI MUKPOXMPYPIHH
Aemapramenta oproneaun Meaununckoro nentpa Mpsunra Koaym6uitckoro yausepcurera (Hoio-Hopx, CILIA).
MeToabl. PaccMoTpeHDI M TpeACTaBACHBI TEXHUYECKHE ACTIEKTBI KKAON MAHHUITYASIIMH Ha COCYAAX, BHITOAHAEMOM
B A200PaTOPHU MUKPOXHPYPIHUHL.

3akarouenne. ObydeHre MUKPOXUPYPIUIECKAM HABBIKAM SIBASIETCS BOKHBIM MHCTPYMEHTOM KOKAOTO XHPYpra, 3aHH-
MAIOIIETOCsI AeYeHNeM IiepeOpOBacKyASPHBIX 3ab60AeBanuit. OIBIT U yIIpaKHEeHs, IIPOASMOHCTPHPOBAHHbIE B 9TOM
CTaTbe, YPe3BHIYANHO IIOAE3HBI AAS MUKPOCOCYAMCTOM IIPAKTUKU U AOASKHBI OBITh BKAIOUEHBI B AF0OOM IPOABUHYTHIH
KYPC I10 BCEMY MUPY AAS KXKAOTO XUPYPra, CIIeIHAAM3UPYIOIIErocs B Hefp OXHPYPTHH.
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Karueswvie caosa:
MUKPOXUPYP2UL.

Kondauxm unmepecos:

COOOIINTS.
IIpospaunocmv Punan-
C0601i desimeAbHOCMY:  MATEPUAAAX MAU METOAAX.

Arg yumuposanus:

MUKpoxXupypaus, 06y1eHue, HABbIKU, HELPOXUPYP2Us, 00yHatoUfUe NPOZPAMMBL O OCHOBAM

ABTOPBI IIOATBEPIKAAIOT OTCYTCTBUE KOHq)AI/IKTa HHTEPECOB, O KOTOPOM HeOGXOAI/IMO
HHKTO M3 aBTOPOB HE HUMEET (l)I/IHaHCOBOﬁ 3aMHTEPECOBAHHOCTH B IIPEACTABACHHbIX

Devia D.A., Akelina Ye. Specialized microsurgery simulation training models for the

neurosurgery residents // Bormpocsl peKOHCTPYKTHBHOM U TAACTHYECKOM XUPYPIUH.
2022.T.25,Ne 1. C. 53-58. doi 10.52581/1814-1471/80/06

INTRODUCTION

Microvascular training constitutes a founda-
tional element of many highly specialized surgical
fields, including neurosurgery, plastic surgery,
orthopedic surgery, cardiac surgery, and others.
There are many different models to improve mi-
crosurgery skills: non-living and living ones [1].
The golden standards living models for practicing
are rat models.

Different groups have described practicing
models in rat common carotid arteries (CCA),
common iliac arteries (CIA), or femoral artery and
vein for end-to-end (ETE), side-to-side (STS), or
end-to-side (ETS) anastomosis [2—4]. This manu-
script describes my experience (D.A.Devia) as a
neurosurgical resident during the advanced micro-
surgical course guided by the senior author
(Ye. Akelina) at the Microsurgery Training and
Research laboratory, Dept of Orthopedic Surgery,
Columbia University Irving Medical Center.

Five rat models were used during the advanced
microsurgery course, October 2021. All training
protocols were approved by the Institutional Ani-
mal Care and Use Committee (IACUC). The rats
were anesthetized intraperitoneally using a keta-
mine (75-95mg/kg) and xylazine (5-8 mg/kg)
cocktail and constantly monitored for the depth of
anesthesia. All the procedures were performed with
the research and training laboratory microscopes
(Model OPMI MD; Carl Zeiss, Inc., Oberkochen,
Germany).

SURGICAL APPROACH-TECHNICAL
NOTE

End-to-End Common Carotid
Artery Anastomosis

A standard anterior midline cervical approach
was used on the subjects. Proper hair removal of
the rat in the anterior cervical area was followed
by a midline incision. Blunt dissection using cotton
tip applicators allowed separation of the neck mus-
cles, which provided a wider surgical exposure and
an easier way to find the carotid sheath.

Puc. 1. AnacToM03 0611l COHHO¥ APTEPHH II0 THITY <KOHeI]-
B-KOHeI>»

The carotid sheath was incised, and the internal
jugular vein, the vagus nerve, and sympathetic
trunk were displaced from the CCA. As a general
measure, we applied lidocaine solution directly on
the common carotid artery to reduce vasospasm.
A little piece of blue rubber background was posi-
tioned behind the artery, serving 3 different pur-
poses: generating an adequate contrast, preventing
near structures damage, and having a blood-free
field (i.e., a clean surgical field). After positioning
the background, a double approximator clamp was
placed, making sure there was a slack in the vessel
between the clamps, so it was not too tightened.
Then the carotid artery was transected and flushed
with a heparinized saline solution using an oph-
thalmic cannula. The next step was preparing
the edges of the lumen with adventitia trimming,
following three basic principles: highest magnifica-
tion, vessel submerging in saline solution, and
keeping scissors parallel. Completion of carotid
preparation was done by dilating the vessel edges.

Approximation of the vessel ends was per-
formed by bringing the clamps together and then
suturing began. A twelve o’clock stitch with rota-
tion technique was executed first, and the one-way
up technique was used for microvascular anasto-
mosis. This technique consists of completing the
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posterior wall before completing the anterior wall,
precluding the need for approximator clamp flip-
ping, minimizing blood vessels compromise, and
simulating a more real-life scenario.

During the course we chose the CCA as the
preferred vessel to perform this type of anastomosis
for two reasons: deeper location than the femoral
artery, creating a more difficult set-up, improving
the skills of the student, and a relatively more simi-
lar diameter to the middle cerebral artery (MCA),
one of the most used intracranial vessels when do-
ing cerebrovascular procedures, which is slightly
bigger than the femoral artery.

In the neurosurgical area this type of anastomo-
sis is known with different names: end-to-end anas-
tomosis or bypass, re-anastomosis, or reconstruc-
tive bypass [7], and has been utilized during the
last four decades to treat complex aneurysms and
skull base tumors [8]. Practicing this technique
allows neurosurgery residents and junior neurosur-
geons to experience a simulation of aneurysmal
pathology excision or tumor resection, with the
respective re-joining of the transected ends of the
artery to restore blood flow, without needing a graft
[7]. Generally, ETE anastomosis could be achieved
in any cerebral artery, although the ideal location is
one with a long arterial loop (e.g., MCA or PICA
(postero-inferior cerebellar artery)) and fusiform
aneurysm morphology.

Side-to-Side Common Carotid Arteries Anasto-
mosis

The anterior cervico-thoracic approach was
performed on the subjects via a midline incision
after proper hair removal, the sternoclavicular joint
was dissected, and the first two ribs were exposed
on their medial half. An induced costochondral
separation of the first two ribs was added bilaterally
as part of the surgery to gain more space and dis-
sect both CCAs more proximally to their origin

Fig. 3. Carotid arteriotomies

Puc. 3. KapoTupHbIE apTepHOTOMHHU

(Fig. 2), which served as a maneuver for an easier
CCAs approximation.

Fig.2. Common carotid artery exposure after cervico-
thoracic approach with costochondral separation of the
first two ribs

Puc. 2. BoipeaeHne o011efi COHHOI apTEPHHU MOCA€ LIEHHO-
IPYAHOI'O AOCTYIIA C pebepHO-XpsIIIeBOii cerapalieii mepBbx
ABYX pebep

The carotid sheath was incised, and the internal
jugular vein, the vagus nerve, and sympathetic
trunk were displaced from the CCA. The single
clamps (4) are positioned as far as possible, 2
proximal and 2 distal on both CCAs.

The CCAs preparation began with adventitia
removal, followed by arteriotomies in front of each
other (Fig. 3 4, b). We perform these arteriotomies
elevating the artery using an adventitia remnant
that was left intact on purpose, by elevating the ar-
tery a little cut with the microscissors can be done,
then the microscissors are inserted in the vessel and
a longer cut is accomplished (approximately 2 or 3
times the vessel’s diameter, i.e., 2 or 3 mm long).
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Both CCAs were approximated with the apical
sutures (Fig. 4), obviating the use of aneurysm clips
to bring them together, as they were loose enough
by performing the extended cervico-thoracic ap-
proach. Both apical sutures keep the appropriate
length of the thread (not too long to avoid tan-
gling), as this will be used for the back and front
running sutures. In my case (right-handed) I per-
formed the back wall first starting from the right,
which was sutured continuously with approxi-
mately 8 loops (Fig.$S), then it is secured to the
shorter tail of the front wall suture thread. Finally,
the anastomosis was completed suturing the front
wall starting from the left and using the long tail of
the front wall suture thread (Fig. 6), securing it by
knotting it with the shorter tail of the back wall su-
ture thread which was left intact.

Fig. 4. Common carotid artery approximation with apical
sutures

Puc. 4. CoamkeHne 06mieit COHHOM apTepUH BepXylIeYHbIMA
IIBaMH

Fig. 5. Back wall was sutured

Puc. S. 3apHA4 cTeHKa ymuTa

Fig. 6. Front wall was sutured

Puc. 6. IlepepHss cTeHKa ymuTa

The STS anastomosis is a communicating by-
pass between two arteries that mimics the brain’s
anterior and posterior communicating arteries [9].
During the microsurgical course, we learn to per-
form these procedures at the femoral vessels before
starting to work at the carotid level. Arteriovenous
anastomosis, although providing a good example
for STS practice, is not an approximate equivalent
for arterial anastomosis as those performed in cere-
brovascular practice. This is the reason why we pre-
fer using both carotid arteries for an adequate
learning curve during advanced courses. I find the
STS anastomosis is very useful in cerebrovascular
practice, it used in many types of bypasses, for ex-
ample, an “R p3 PICA-L p3 PICA in-situ bypass”
[9] for a fusiform aneurysm on the left lateral me-
dullary segment of PICA, during this procedure
you preserve distal postero-inferior cerebellar ar-
tery (PICA) flow by joining both PICA’s distal
segments, in cases in which a proximal aneurysm
isn’t amenable for surgical clipping.

Ent-to-Side Common Carotid and Femoral Arter-
ies Anastomosis

During the training, an interpositional arterial
bypass between both carotid arteries was per-
formed. CCAs and one femoral artery were dis-
sected and prepared as described before. The
femoral artery graft was prepared first, the mur-
phy branch was ligated and coagulated, then it
was cut to free the femoral artery, which was dis-
sected as long as possible and then was excised
and left on saline solution. The CCAs preparation
began with adventitia removal, followed by arte-
riotomies in front of each other (1.0-1.5 mm of
diameter), and the femoral artery was positioned
between both CCAs through bilateral ETS anas-
tomosis (Fig. 7).
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Fig.7. Bilateral End-to-Side (ETS) - Simulating Inter-
positional bypass

Puc. 7. BuAaTepaAbHbIfA OB <KOHeI|-B-00K>»> — MMHTAIUS
MEKIIO3HIJMOHHOTO 00X0Aa

This exercise also simulates real-life vascular
surgical procedures, for example, an “OA-RAG-a3
AICA interpositional bypass” for bilateral VA oc-
clusions and vertebrobasilar ischemia [10]. This
bypass locates the radial artery (RA) as an interpo-
sitional graft between the occipital artery (OA) and
the third segment of the anterior-inferior cerebellar
artery (AICA), to preserve cerebellar blood flow
from the external carotid artery (through the OA)
in cases of posterior circulation vascular damage.
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Abstract

The COVID-19 pandemic has challenged the way microsurgery is taught. In response, a live online program was
created for surgeons to improve their microsurgical skill set as well as for non-experienced students to be introduced
to the field. The curriculum included recorded video modules and live online sessions with the instructor. Three
different student workstation setups were analyzed for its microsurgery training efficacy. In this paper, we illustrate
Columbia University’s development of a virtual microsurgery course and why the “scope to scope” workstation set-
up is the preferred method for microsurgical training.
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HOBAS BUPTYAJIBHAS ITPOI'PAMMA OBYYEHUA
MHUKPOXHUPYPI'MHU BO BPEMSA ITAHJIEMHUU COVID-19

I'. Pomepo, Aokx. Aay, E. Akeanna

Meduyuncruii yewmp Hpeunea, Korymbuiickuii ynusepcumen,
Huiwo-Hopx, CIIIA

Aunnomayus

IManpemuss COVID-19 6pocraa BbI30B MHOTHM CdepaM XKHU3HH, B TOM YHCA€ OHA IIOBAHMSAA HA METOAMKH IIPEIIOAQ-
BAaHMS MUKpPOXUPYpruu. B orBer Ha 9TO 6blAd CO3AQHA OHAANH-IIPOTPAMMA AASL XHPYPIOB C LIEABIO YAYULIEHHS HX
MUKPOXUPYPIHYECKHUX HABBIKOB, d TAIOKe AASL O3HAKOMAEHHS CTYAEHTOB C 9TOI 00AACTBIO MEAHIIMHEBL YdeOHas Ipo-
rpaMMa BKAIOYaAQ B ce6sI 3aIIUCAHHBIE BUAEO-MOAYAU M OHAQMH-3aHSTIS C HHCTPYKTOPOM. Bblau poanaansupoBaHs!
TPH pa3ANdHbIe KOHPUIYPALIUK PAOOUMX CTAHIIII CTYACHTOB Ha IpeAMeT 3¢ PEeKTHBHOCTH 00yIe I MUKPOXUPYPIHHL
B aroit craTbe MbI IpeACTaBAsieM paspaboTanHbiil B KoAyMOMiiCkOM YHIBepCHTETe BUPTYaAbHbIN KYPC ITO MUKPOXH-
pypruu u 00BsICHSIEM, TOYeMy YCTAaHOBKA Pabodeil CTAHIHU «OT MAacIITaba K 00beMy> SIBASETCS [IPEAIOYTHTEABHBIM
METOAOM AAST OOy UeHNST MUKPOXHPYPIHHL.

Karoueswvie crosa: MUKPOXUPYpeUs, MUKpOXUpYpeUu1ecKoe 06pa303auue, aucmquuOHHoe 06ywer—me, sUpmyao-
Hoe 06}/‘161-!146, yue6mm npozpamma, Muxpococyaucmaﬂ xXupypeus, aHacmomos.

Kongpauxm unmepecoe:  aBTOPbI HIOATBEPIKAAIOT OTCYTCTBHE KOHPANKTA HHTEPECOB, O KOTOPOM HEOOXOAUMO
COOOIUTD.

IIpospaunocme ¢unan- HUKTO U3 ABTOPOB He UMeeT GUHAHCOBOM 3AMHTEPECOBAHHOCTH B IIPEACTABAEHHBIX

€080l desmervHocmuy:  MaTePHAAAX HAM METOAAX.
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INTRODUCTION

Microsurgical training has traditionally taken
place within the confines of a simulation lab with
in-person teaching being the gold standard. Since
the 1980s, Columbia University has trained more
than 4,000 physicians from 60 U.S. institutions
and over 70 countries through its’ microsurgery
laboratory. In early 2020, the COVID-19 pandemic
created a limitation. Microsurgical training could
no longer be conducted in-person. Social distan-
cing became a fact of life for many fields as society
shifted to remote work and remote learning envi-
ronments. This unanticipated development forced
a new set of ideas to emerge in order for microsur-
gical education to continue.

With the aid of microsurgically trained medical
students, Dr. Yelena Akelina, DVM (Director of
the Columbia Orthopedics Microsurgery Research
and Training laboratory) started an initiative to
address the unforeseen circumstances that arose
secondary to the COVID-19 pandemic. This initia-
tive was to create a microsurgery curriculum that
would allow students to effectively learn and en-
hance their microsurgical skillset outside of the
laboratory environment.

This new curriculum needed to simulate the
job of an operating microscope while also benefit-
ing from the availability of an instructor regardless
of the student’s location. Upon further planning,
it was decided that an online curriculum would
be designed using three different types of student
set-ups; each dependent upon the individual stu-
dent’s access to certain resources. We compared all
three setups in order to determine their overall ef-
fectiveness. We wanted to know which of the three
was most ideal for teaching microsurgery in a vir-
tual setting.

The different workstation set-ups included the
following:

1. Scope to Scope Set-up — Both the student and
instructor had access to a microscope

2. Pluggable Digital Microscope and Surgical
Loupes Set-up — The student utilized a USB digital
microscope and surgical loupes while the instructor
used an operating microscope

3. Smartphone with Surgical Loupes Set-up — the
student utilized surgical loupes to visualize their
work and a smartphone to transmit images of their
work to the instructor; the instructor used an oper-
ating microscope.

The virtual curriculum consisted of instruc-
tional video modules and a three-day live online
course.

Instructional video modules were produced
and uploaded on Invivox, as an introduction into
the microsurgery course. These briefing videos

served to not only prepare the student for the live
online course but also to serve as an opportunity
for the student to go back and view these videos
as many times as they felt comfortable. Included
within these videos were the instructions showing
how to set up the student’s workstation as well as
lessons involving the different surgical techniques
used within the curriculum.

The live online course took place over the span
of three days, each session lasting three hours in
length. Hand positions and posture, microsurgical
suturing techniques, and steps for performing end-
to-end arterial and venous anastomosis were
taught. The student and instructor connected with
each other using the Zoom video conference soft-
ware. This allowed the instructor to view the stu-
dent’s progress and provide adequate feedback.

METHODS AND DESIGN

Producing the modules

Five briefing modules were filmed for the
course. The topics covered included:

1. Introduction to Virtual Microsurgical Training
(VMT).

2. Introduction and setup of the surgical micro-
scope.

3. Hand positions and posture.

4. Equipment needed before the start of the live
online course.

S. Basic microsurgical suturing techniques.

6. Basic aspects of end-to-end arterial and ve-
nous anastomosis.

Equipment used for Video Module Production

0 Camera connected microscope.
O Smartphone.
o Video Editing Software.

A camera was connected to the operating mi-
croscope to record high resolution footage of mi-
crosurgery being performed by the instructor. A
smartphone was used to record audio and to film
the instructor introducing the microsurgery course.
Video editing software was used to help finalize the
modules.

Instructor Workstation Set-up

O Operating Microscope.

0 Computer with webcam and internet con-
nection.

0 Zoom Software.

0 Nylon 8-0 and 9-0 sutures.

o Plastic Suturing board.

o Gloves.
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o Cutting board.
0 Colored Plastic background.
O Chicken thigh.

An operating microscope with an attached
camera was connected to a computer and used by
the instructor. This would allow the student to see
microsurgery being done in real time as well as for
the instructor to be able to adequately demonstrate
the microsurgical techniques. Internet connection
was required to log on to the Zoom software and
start the course. The computer webcam was used
for face-to-face instruction and to help the student
learn proper body posture and hand position.

Student Workstation set-up
Scope to Scope

© Microscope.

0 Computer with webcam and internet con-
nection.

0 Zoom software.

o) Microsurgical instruments.

© Nylon 8-0 or 9-0 sutures.

o Plastic suturing board.

o Gloves.

o Cutting board.

0 Colored plastic or latex background.

O Chicken thigh.

A microscope with an attached camera con-
nected to a computer was used for the “scope to
scope” setup (Fig. 1A). Internet connection was
required to log onto the Zoom software and start
the course. The computer webcam was used for
face-to-face instruction and to monitor the stu-
dent’s body posture and hand position. This simu-
lated an in-person experience and allowed for con-
structive feedback to be given by the instructor.

Pluggable digital microscope with surgical loupes

0 Pluggable digital microscope.

o Surgical loupes 2.5x or 3.5x.

0 Computer with webcam and internet con-
nection.

0 Zoom software.

O Microsurgical instruments.

© Nylon 8-0 or 9-0 sutures.

o Plastic suturing board.

o Gloves.

o Cutting board.

0 Colored plastic or latex background.

O Chicken thigh.

A pluggable digital microscope was connected
via a USB cable to a computer for the “Pluggable
digital microscope with surgical loupes” set-up
(Fig. 1B). Internet connection was required to log

onto the Zoom software and start the course. The
computer webcam was used for face-to-face in-
struction and to monitor the student’s body pos-
ture and hand position. Surgical loupes were used
by the student to perform the microsurgical exer-
cises properly and comfortably.

Smartphone with surgical loupes

O Smart phone.

o Surgical loupes 2.5x or 3.5x.

o Computer with webcam and internet con-
nection.

0 Zoom software.

0 An object to be used as a platform (e.g. a
small box).

0 Headlight or lamp.

O Microsurgical instruments.

0 Nylon 8-0 or 9-0 sutures.

o Plastic suturing board.

o Gloves.

o Cutting board.

0 Colored plastic or latex background.

0 Chicken thigh.

A computer with internet connection was re-
quired to be able to log onto Zoom and start the
course. This was used for face-to-face instruction
and to monitor the student’s body posture and
hand position. In addition to the computer, a
smartphone was needed by the student to log on to
the same Zoom session. The student was asked to
position the smartphone face-up on a small box or
object of choice with the rear camera facing the
work area (Fig. 2).

The smartphone’s camera was used to help the
instructor observe the microsurgical techniques
being performed by the student. This simulated an
in-person experience and allowed for constructive
feedback to be given by the instructor. Surgical
loupes were used by the student to be able to see
their work more clearly and at a higher magnifica-
tion. A desk lamp or headlight was also required to
illuminate the area.

Required Equipment for all three set-ups include:

e} Microsurgical instruments.
— Needle Holder.

— Jeweler Forceps.

— Scissors.

— Plastic Vascular Clamps.

O Sutures 8-0 or 9-0 nylon.

o Plastic suturing board.

o Gloves.

o Cutting board.

0 Colored plastic or latex background.
0 Chicken thigh.
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Plastic Suturing Board

Before starting on the femoral chicken thigh, a
plastic suturing board was used to practice suturing
techniques. This was accomplished by cutting a
piece of latex glove and adhering it to a plastic
board with the use of masking tape. A slit was cre-
ated in the middle of the latex material. The slit was
then used to practice suturing skills by approximat-
ing the edges of the slit via the use of microsurgical
suturing techniques (Fig. 1B).

Chicken Thigh Model

A chicken thigh was used in place of a live ani-
mal model (Fig. 1A). This was both cost-efficient
and easily attainable by the students. The chicken
thigh was placed on a cutting board and dissected.

Once the chicken thigh was dissected and the
temoral vessels identified, a colored plastic or latex
background was positioned to better visualize arte-
rial and venous structures (Fig. 1C).

Curriculum

The curriculum consisted of three days of in-
struction, each session lasting three hours in length.
A 30-minute practice session was scheduled before
the official start of the course to ensure that techni-
cal difficulties were addressed if needed.

Day 1: The first session included the instructor
introducing and setting up the operational micro-
scope, teaching proper body posture and hand po-
sitioning, and practicing suturing techniques on the
plastic suturing board.

Fig. 1. Chicken thigh model using scope to scope set-up (A). Plastic suturing board set-up using the pluggable digital mi-

croscope (B). Colored plastic or latex background (C)

Puc. 1. MoaeAb KypuHOTO GeApa C HACTPOMIKON 06AACTH BO3AEHCTBHS (A) YcraHoBKa MAACTHKOBOM AOCKH AASI BBIITIOAHEHUS
IIBOB C HCIIOAb30BaHHEM IUPPOBOro MHKPOCKOIA (B). 11BeTHO# MAACTHKOBBII HAH AATEKCHBI $on (©)

Fig. 2. Phone with surgical loupes set-up

Puc. 2. TeaepoH c XupypruyecCKUMHU AyIIaMH

Fig. 3. Utilizing ALI scoring system

Puc. 3. Ucnoab3oBanne cucremsl onjeHkn ALI

Day 2: The second session comprised of dis-
secting the chicken thigh model, learning how to
perform end-to-end arterial anastomosis using two
different microsurgical techniques (two-stays con-
ventional technique, one-way up technique), as-
sessing the patency, and assessing the quality of the
student’s work with the use of the ALI scoring sys-
tem.

Day 3: The third session consisted of the dis-
section of the chicken thigh model, learning how to
perform end-to-end venous anastomosis, assessing
the patency, and assessing the quality of the stu-
dent’s work with the use of the ALI scoring system

(Fig. 3).
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DISCUSSION

Student Workstation Set-up Comparison
Amongst the three different types of student
workstation set-ups, we found that the “scope to
scope” set-up was the most effective system for
teaching the virtual microsurgery course (Fig. 4).
The “scope to scope” set-up superiorly delivered
in a wide range of aspects. Advantages to using the
“scope to scope” set-up include the fact that it mir-
rors the laboratory setting more closely than both
the “pluggable digital microscope with surgical
loupes” and “smartphone with surgical loupes”
setup. In addition, it also provided a wider field of
view, better illumination, the ability to adjust mag-
nification with ease and a higher level of accuracy
as demonstrated by stronger ALI scores among
students who used this method. Students reported
superior visual comfort and clearer visualization.

Al
Fig. 4. Instructor providing feedback using the scope to
scope set-up.

Puc. 4. Uucrpykrop obecneunBaeT 0GpaTHyIO CBs3b, HC-
MOAB3YsI yCTPOHCTBO AASI HACTPOMKH 00AACTH BO3AEHCTBHS

In comparison, the “pluggable digital micro-
scope with surgical loupes ” setup was much more
cost-efficient than the “scope to scope” setup.
However, we found that there was significant lag
regarding transmitting video and images to the in-
structor. Students found that the shallow depth of
field and suction cup attachment at the base were
difficult to work with. There was also difficulty with
focus and magnification. On the instructor’s end,
we found that the digital microscope did not pro-
vide enough lighting and created a lot of unwanted
glares, which made the student’s work difficult to
visualize upon inspection. We also noticed that due
to its flexible arm and suction cup base, the digital
microscope was sensitive to vibration making it
difficult to keep steady. Although not ideal, this set-
up remains to be a great model to practice micro-
surgical techniques.

The “smartphone with surgical loupes” setup
offered some of its own advantages as it was the
most cost-effective and easily attainable setup in
comparison to the “scope to scope” and the “plug-
gable digital microscope with surgical loupes”
setup. The primary benefit of this setup is that most
of the student population already have smart-
phones and surgical loupes in their possession.
However, we found that the smartphone setup did
not provide adequate magnification or illumination
for the instructor to view the images as clearly. Stu-
dents found the smartphone difficult to maneuver
as it had to sit in a fixed position on an elevation.
Similarly, to the “pluggable digital microscope with
surgical loupes” setup, the “smartphone with surgi-
cal loupes” setup is still nonetheless an excellent
model to practice microsurgical techniques.

Opverall, the “scope to scope” method is prefer-
able for microsurgical education.

Limitations

Under ordinary circumstances, a live rat femo-
ral artery and venous model is utilized. However,
due to its easy attainability and cost-efficiency, the
chicken thigh model was used as a substitute in this
curriculum. This in itself places some limitations
due to the fact that it is easier to visualize patency
in a live animal model versus a raw chicken thigh
model. Other limitations included the disparity
between each individual student’s socioeconomic
class (surgeons from all over the world participated
in the virtual microsurgery program), and thus the
quality of the equipment each student was able to
obtain somewhat varied.

MOVING FORWARD

The COVID-19 pandemic has significantly
changed the way in which we approach education,
although it should not serve as a replacement to in-
person learning, distance education can truly serve
as an asset to microsurgery training. This program
has allowed students to develop and increase their
surgical skill-set and become more comfortable
with their microsurgical abilities. In fact, qualitative
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feedback from students indicated a successful pro-  their fine motor movements, dexterity, and hand-
gram. Students reported an improvement with eye coordination.
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OIIBIT IPUMEHEHUSA BUHEBPAJIBHOI'O ALT-JIOCKYTA
ITPU PEKOHCTPYKLHWMU SA3BIKA
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Annomayus

ITeAp MCCACAOBAHMS: OLIEHHUTD IIPEHMYINECTBA IPUMEHEHNS HOBOH METOAMKH PEKOHCTPYKIIUH SI3BIKA ITOCAE TeMH-,
CyOTOTaABHON M TOTAABHON TAOCCOKTOMUM OMHEBPAABHBIM KOXXHO-MBINIEYHBIM AOCKYTOM IIepeAHEAATepPAABHOMN
nosepxHoctH 6eapa (ATIATLB).

Marepuaa n MeToasL B meproa ¢ 2020 mo 2021 r. 4 manpeHTKaM, y KOTOPBIX OBIA AMATHOCTUPOBAH PaK s3bIKa, BbI-
ITOAHEHO PaAMKaAbHOE XHPYPTHUecKoe AedeHHe C IMeHHON AMMPOAMCCEKIell 1 OAHOMOMEHTHOH PeKOHCTPYKIIMeH
s3bika GuHeBpasbHbiM ATIATIB, ¢ BBIMOAHEHHEM HEBPAABHBIX aHACTOMO3OB: YYBCTBUTEABHON BETBH K OOABIIOMY
YIIHOMY HepPBY, ABUTaTeAbHO BETBH K AOOABOYHOI BETBH ITOABSI3bIMHOTO HEPBa.

PesyabTarpl. Bee marueHTKH HAXOAMAHCDH B Bo3pacTe OT 36 A0 64 aeT. Bo Bcex cAyuasx ObIA AMATHOCTHPOBAH
IIAOCKOKAETOYHbIN paK, crapud 3aboaeBanus mo TNM or II oo IVa. TpaxeocTomust BbIOAHSIAACE B 3 U3 4 cAydaes.
AAUTEABHOCTD IIpeOBIBAaHUS B CTAalIHOHApe BapbUpOBaAa OT 14 A0 27 AHell. PasBuTre HMOCA€OIEPALIMOHHBIX OC-
AOXXHEHHIT He Ha0AI0A2A0Ch. IlepopaAbHBIi IpHeM MUINK OBIA HAaYaT B CpeAHeM depes 3 Hep IIOCAe omepanuu. Ae-
KaHYASIIIS BBITOAHSIAACH HA CPOKax 3—4 Hep mocae omepanun. PasbopunBOCTs peun OLleHUBAAACh IO 5-6aAABHOM
IIKaAe, y TPeX MALUeHTOK OHa 6blAa oreHeHa Kak xopomas (4 6aasa), y 1 manumentky — xak maoxas (2 6aaaa).
Ounenka raotanus no 8-6aAAbHOM mKaAe: 7 GAAAOB Y ABYX MALJMEHTOK, 6 6AAAOB — y OAHOM MAllMeHTKH, 4 6asra —
TAaKKe ¥ OAHOM IanMeHTKH. Bce ceHcOpHBIe TecThl OBIAM YAOBACTBOPHTEABHBIME IIO OLIHUBAEMBIM IIapaMeTpPaM.
Penuansa He HAOAIOAAAOCD.

3akAroueHne. AOCKYT [lepeAHeAATePAABHOM IIOBEPXHOCTH OeApa SIBASIETCS IIEPCIIEKTUBHBIM AASL PEKOHCTPYKIIUH
SI3bIKA 6AAropAaps BO3MOXKHOCTH BapbHPOBATh 3a00p HEOOXOAMMOro 06beMa TKAHeH AAS 3aMEIeHHs Pa3ANYHbIX
AepeKTOB, KaK IIPH TeMHTAOCCOKTOMHUH, TaK U IPU TOTAABHON TAOCCOKTOMHMU. [IpH 9TOM AOCKYT MMeeT AAMHHYIO
COCYAHCTYIO HOXKY M 00AapaeT IpeuMyILieCTBAMH ABOMHON peMHHepBAIMH, YTO obecleunBaeT ero yHKI[HO-
HAABHOCTb.

Kawuesvie crosa: 2A0CCIKIMOMUSL, PEKOHCIPYKIYUS A3bIKA, AOCKYIM NEPEOHEAGMEPAAbHOT NOBEPXHOCILL
6edpa, buresparbHblil AOCKYM, UHHEPBUPOBAHHDLIL AOCKYM.

Kongauxm unmepecos: ~ aBTODPBI IIOATBEPXKAAIOT OTCYTCTBIE KOHYAMKTA HHTEPECOB, O KOTOPOM HEOOXOAUMO
COOOLIMNTS.

IIpospaunocmv ¢unan- HUKTO U3 ABTOPOB He UMeeT PUHAHCOBOM 3aUHTEPECOBAHHOCTH B IIPEACTaBACHHBIX

€080ii desmervHocmuy:  MATEPUAAAX UAM METOAAX.
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Abstract

The purpose of this study was to share our clinical experience of using a new technique for tongue reconstruction
after hemi-, subtotal and total resection with a bineural musculocutaneous anterolateral thigh flap (ALT).

Material and Methods. During the period from 2020 to 2021 four patients were diagnosed with oral cavity cancer
and underwent radical surgical treatment with cervical lymphadenectomy and simultaneous tongue reconstruction
using binerval ALT flap, with the performance of neural anastomoses of the sensitive branch to the great auricular
nerve, and the motor branch to the accessory branch of the hypoglossal nerve.

Results. All patients were aged 36 to 64 years.. Squamous cell carcinoma was diagnosed in all cases. Disease stages
according to TNM were from II to IVa. Tracheostomy was performed in 3 out of 4 cases. The duration of hospital stay
varied from 14 to 27 days. The development of postoperative complications was not observed. Oral meals were started
on average 3 weeks after surgery. Decanulation in 3-4 weeks after surgery. Speech intelligibility was assessed on a scale,
in 3 patients it was rated as good (4), in 1 patient it was poor (2). Swallowing score on a scale, 7 points in 2 patients,
6 points in 1 patient, 4 points in 1 patient. All sensory tests were satisfactory in all cases. No recurrence was observed.
Conclusion. The ALT flap gained its popularity in tongue reconstruction due to a long and reliable vascular pedi-
cle, the ability to vary the amount of tissue required to replace various defects, both in hemiglossectomy and in total
glossectomy and low donor site morbidity. Also the flap has the advantages of double reinnervation, which ensures
its functionality.
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BBEJAEHUE o6bpeM u popma s3bika. [T0aTOMY METOAOM peKOH-

CTPYKIJUU CAYXXHT IIpUMeHeHHe 60Aee MaCCHUBHbIX

ITpu peKOHCTPYKIUH 5A3bIKA OOABIIOE 3HAYEHHE
HMeeT 06beM BOCIIOAHSIEMOTO AedeKTa U, CAeAOBa-
TEABHO, BBIOOp THIAa AOCKyTa. IIpu IOAOBHHHOIM
Pe3eKIiHU MPeATIOUTEHHEe OTAAETCSI TOHKUM KOXHO-
(acIMaAbHBIM AOCKYTaM, KOTOPBIE He YTSDKEASIOT
PEeKOHCTPYHPYeMbIil OpraH M IO3BOASIOT obecIie-
YUTh ABIDKEHHS 33 CUeT COXPAHHOM KOHTpAATe-
paabHoi1 croponst [1]. Ilpu cy6ToTarbHBX M TO-
TAABHBIX Ae(PEeKTaX IIPECAEAYIOTCS HHbIE IIeAH,
TaKMe KaK BOCIIOAHEHHe obbeMa TKaHel, obecre-
JeHHe CONPUKOCHOBEHHS HeOs3bIKa C HebOM, OTBe-
AeHHe BO BpeMs TAOTaHHSI CAIOHBI U ITHIU B HOKO-
Bble ’KeA00a, YTOOBI IPEAOTBPATHTb ACIIHPALHIO
[2]. Aas AocTHKeHUS YHKIMOHAABHBIX Pe3yAbTa-
TOB B 9TOM CAy4ae BOXXHBIMU (aKTOPAMH SIBASIOTCS

KO>KHO-)KHPOBBIX X KOXKHO-MBbIIIEYHBIX AOCKYTOB.

PaccMmarpuBaeMblil B AQHHOM CTaTbe AOCKYT IIe-
peaHeAaTepaabHOIt moBepxHocTu 6eapa (ATIAIIB)
(anterolateral thigh flap, npumaroe coxpamenue
«ALT>») 06rapaeT HEOHXOAUMBIMU XapaKTePHCTHU-
KaMH, KaK AAS 3aMellleHHs AeeKTOB IPU FeMUTAOCC-
9KTOMHUH, TaK M IIPU CyOTOTAABHBIX M TOTAAbHBIX
Aedexrax [3]. AockyT mepeaHesaTepasbHON IIO-
BepxHOCTH bOeapa ObliA Brepsble onucan Song Y.G.
M coaBT. B 1984r. [4], 0oAHAKO CTaA MOMyASpHBIM
B NIPMMEHEHHH TOABKO B IIOCAGAHHE AECSATHUAETHS.
Bo3MOXXHBI MOAMHKALIMH 3200pa AOCKYTa — OT TOH-
KOTO IepPOPAHTHOTO KOXKHO-XHPOBOTO AO Mac-
CHBHOTO C BKAIOYEHHEM IIHPOKOM MBIIIIIBI OeApa.
Pasmepbl KOXKHOM IAOIIAAKU AOCKYTa, IO AQHHBIM
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HEKOTOPBIX aBTOPOB, BapbHPYIOT OT 7 X ScM A0
25x15cm (B cpeanem 18 x 11 cm) [S]. OcHos-
HBIM K€ IIPEUMYIIECTBOM 3TOIO AOCKYTa SIBASIETCS
AMICCEKIIMS TKaHEe! C BKAIOYEHHMeM YyBCTBUTEAbHBIX
HEPBOB, TAKMX KAK AATEPAABHBII IIOAKOXKHBINA OeA-
PeHHbIN HepB, BEpXHUIM U MeAUAAbHBIN mepdopa-
TopHble HepBbl. ONMCaHO NpUMEHeHHe YyBCTBHU-
teapHOro AITAITB aast pekoHCTpyKuuu Kuctu [6],
AedEeKTOB MoAOCTH pTa [7] M HIKHHX KOHEYHO-
creit [8]. Boaee TOro, BKAIOUEHHE MOTOPHOTO
HepBa Oeapa U WHHEPBHPYeMON KM IIMPOKOM
MBIIIIBL GeApa MOXKET OBITb HCIIOAB30BAHO AASI
PEKOHCTPYKIIMH C BOCCTAaHOBAEHUEM AMHaMH4Ye-
CKOM QYHKIUMH, KaK U B HallleM KAMHHYECKOM HC-
CAEAOBAHHH.

MATEPHUAJI U METO/IbI

B nepuop c smBaps 2020r. mo mapr 2021r.
B OHKOAOTMYECKOM OTAEAE€HUH XUPYPTHIECKHX Me-

TOAOB A€YEHHUS YHHMBEPCUTETCKOM KAMHMYECKOM
6oapuumpr N0 1 ITepsoro MI'MY um. .M. Ceue-

noBa (CeuenoBckuit yuuepcurer, . Mocksa) 6bian
IPOOIEPUPOBAHBI 4 MALMEHTKH C AUATHOCTHUPOBAH-
HBIM ITAOCKOKAETOYHBIM PAKOM OOKOBOII IIOBEPXHO-
CTH SI3bIKA HU3KOH U BHICOKOH CTeNeH! A PepeHIy-
poBku. Crapust 3a6oaeBanus no TNM - or II a0
IVa.

Ha pmarsocTuyeckoM ararme y BcexX IAIIUEHTOK
He BBIIBAEHO perMoHapHbx MeTacrasos (NO), oa-
HAKO, ITO pe3yAbTaTaM II0CAEOIEePAIIOHHOTO THUCTO-
AOTHUYECKOTO MCCAEAOBAHUS, OAHA MAIIMEHTKA UMeAl
craryc N2b. Bospacr ywacTHuHI] nccAepAOBaHMS
BapbHpOBaA OT 36 A0 64 AeT.

Aevenne 6bIA0 KOMOMHHPOBAHHbBIM, YYHUTHIBA-
AACh TIpeA- M MOCAEONEepAIMOHHAS XMMHOAYJYeBast
Teparus manueHTok (rabamna). HeopbroBanTHas
noAauxuMuorepanus mno cxeme TPF (Aomerakcea,
Iucnaatus, S-Q)Topypaulxm) IIPOBOAMAACh B ABYX
CAydasix. B OCTaABHBIX ABYX CAy4YasiX BBIIOAHEHO 3
kypca poroxummuorepanun (OXT), Takxe B Heo-
AABIOBAHTHOM peXuMe. Y OAHOM MAIIMEeHTKH HaOAO-
AQAACh BBIDOXXEHHAsI perpeccusl OIyXOAU Ha QoHe

OXT (puc. 1).

Tab6auna 1. CBepeHsI O IalMEeHTAX, BRAIOYEHHbIX B HCCAEAOBAHIE, U Pe3YABTATHI OLJeHKY BOCCTAHOBACHHUS
QYHKIIMI pevr ¥ TAOTAHMS, IyBCTBUTEABHOCTH M KaUeCTBa XKU3HH B CPOKH 6—12 MecsIieB ocae
oleparuu

Table 1. Information about the patients included in the study and the results of assessing the restoration
of speech and swallowing functions, sensitivity and quality of life in the period of 6—12 months

after surgery
Tapamerp Bospacr, aer

64 59 61 36

IJTHOAOTHS ITaocko- ITaocko- ITaocko- ITaocko-
KAETOYHBIM, KAETOYHBIH, KAETOYHBIM, KAETOYHBIM,

G3 Gl Gl Gl
TNM pT2N2bMO, IVa pT4aNOMO, IVa| pT4aNOMO,IVa | pT2NOMO, I
Aedenre A0 onmepanun 3 xypca TPF 3 xypca OXT 3 xypca OXT 2 xypca TPF
Obmem pesexiym Cy6TOTaAbHBII Cy6ToTaabHbII ToraabHbIH reMHr;ZI;CSKTO_
Tpaxeocromus + + + -
AedeHre IIOCA€ OIIEPAITHU AAT, COA 66rp AAT, COA 66rp 2 xypca TPF 2 xypca TPF
Aexanyasanus, AHA 21 14 144 -
Havaao npuema numu per os, 21 21 9 14
AHH
Ouenka peun, 6aaAb! 4 4 2 4
OrjeHka QpyHKIUHU TAOTAHHS, 6 7 4 -
6aAAbI
Tect Semmes-Weinstein, Mr 4,5/6,6 3,5/5,6 4,5/6,8 3,6/4,31
Boas, x0A0p/ropsuee + + + +
AMckpeMeHaMOHHAs 5_10 5_10 510 <
YyBCTBHTEABHOCTD, MM
I'ncroaorus, HeBpaAbHbIe

+ + + +

CTPYKTypbI
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Puc. 1. BerpakeHHasI perpeccusi OIyXoAH Ha ¢poHe $pOTOXMMHUOTEpPANHH Y HanueHTKH M., 59 AeT. AMarHo3: pak 60K0BOM
IIOBEPXHOCTH s3bIKa caeBa pT4aNOMO, IVa cr., G1 (P16-, P53-, PDL-): a — A0 Hawaaa $oroxumurepanuu; 6 — mocae

3 KypcoB ¢OTOXMMHOTEPANHHU

Fig. 1. Pronounced regression of the tumor against the background of photochemotherapy in patient M., 59 years old.
Diagnosis: cancer of the lateral surface of the tongue on the left pT4aNOMO, IVa stage, G1 (P16-, P53-, PDL-):
a - before the start of photochemotherapy; 6 — after 3 courses of photochemotherapy

AByM manpeHTKaM OBIAQ IIPOBEAEHA CyOTOTAAB-
Hasi TAOCCOKTOMISI C COXpaHeHHeM KOHYMKA SI3bIKa,
OAHOM — TOTAaAbHAs TAOCCOKTOMHMS, €Illeé OAHOM —
reMHUTAOCCOKTOMHUS. BceM yuacTHHIIaM HCcAeAOBa-
HUSI BBIIIOAHSIAACh OAHOMOMEHTHAsI PEKOHCTPYKIfHSI
ouneBpassubiM AITAIID ¢ HeBpaspHBIME aHACTO-
MO3aMU YYBCTBUTEABHOTO AQTE€PAABHOIO KOXXHOIO
HepBa OeApa BeTBH K OOABIIOMY YIIHOMY HEPBY,
MOTOPHOI1 BeTBH OeAPEeHHOT0 HepBa K A0OABOYHOIM
BeTBH INOADsA3bIdHOro Hepsa. IlleiiHas ammapeH-
9KTOMHSI CO CTOPOHBI PACIIOAOXKEHHUS OITYXOAH ObI-
Aa OCyIIeCTBAE€HA BO BCeX CAy4asx. Tpaxeocromms
BBIIIOAHEHA B TPeX U3 4eTBIpeX CAydaeB. B cayuae
remuraoccakromun Beroop AITAITB 6514 06ycaoB-
AeH KAMHHYECKHM IIPOTHUBOIIOKA3aHHEM K 3a60py
AY4eBOTO AOCKYTA B CBSI3U C HE3AMKHYTO! AAAOHHO¥
ApTepHAABHON AYrOil Ha 0OeHX BepXHUX KOHEYHO-
CTSIX.

Xupypeuueckas mexuuxa

BceM marpieHTKaM 10 KAMHUYECKHMM ITOKA3aHISIM
IIPOBOAMAACDH HIelHask ANM$aAeHIKTOMHA. B opHOM
CAy4ae BepXHE30HAAbHAs, B OCTAABHBIX — KAACCHYe-
ckast u3 T-06pasHOro AOCTyIa B IIOAHIDKHEIEAIOCT-
HOM O0AACTH U B IIPOEKLHU I'PYAUHHO-KAIOYUIHO-
COCIIeBUAHOM Mblmbl. Bo Bcex caydasx 6biam co-
XpaHEeHbI ¥ BBIA€ACHDI OOABIION YIIHOM HEPB U HHUC-
XOASINAs BeTBb IOABSI3BIMHOTO HepBa AAS IIOCAe-
AYIOILIIET0 aHACTOMO3UpPOBaHHUA. B kauecTse peru-
MUEHTHBIX COCYAOB BBIACASIAMICH BEPXHSLS ITUTOBUA-
Hasl apTepus U BeHa.

CAeAyIOIIM 3TAIIOM B 3aBUCHMOCTHU OT PaCIIpo-
CTPaHEHHOCTH OITyXOA€BOIO IIPOIIeCCd, HAAMYHS
AMO0 OTCYTCTBHS ITePEX0AA 32 CPEAMHHYIO AMHHUIO
SI3bIKQ, U3 POTOBOTO AOCTYIIA TAL[€HTAM BBITOAHS-
AACh TeMHTAOCCIKTOMHSI, CyOTOTaAbHast AMOO TO-
TaAbHAs TAOCCOKTOMUS (pHC. 2), IPU HEOOXOAMMOCTH
B pe3elpyeMbIil OAOK OBIAM BKAIOYEHBI TKAaHU AHA
HOAOCTH PTa.

Caoxxrocrbio 3a6opa ATTATIB siBAsteTcst Bapua-
6eAbHOCTD X0AQ IIepdopaHTHBIX cOCyA0B. [ToaTomy
Ha 9Talle IPeAOIePAIIMOHHOTO TAAHUPOBAHHSI BCEM
MAIMeHTKAM IIPOBOAMAACH AOIIAeporpadus ¢ om-
peAeAeHHEM XOAA HHCXOASIIEl BETBU AQT€PAABHOM
apTepuy, orubaromei 6eApo, 1 IPOEKIUN X0AQ ee
KOXXHO-MBIIIEYHBIX BeTBei. AAS 3TOrO OvepyHBa-
AACh AMHUS MEXAY II€pPeAHell BepXHel OCTDBIO ITOA-
B3AOLIHOM KOCTH H AaTePAABHON YACTBIO HAAKO-
AeHHHKA. CTaHAAPTHAS KOXKHASI [TAOMAAKA AOCKYTA
OOBIMHO pPACIIOAOKEHA B HIDKHEH TpeTH Oeppa
BAOAD 3TOM AMHUH.

VHTeporepaljioHHO BBIIOAHSIAACh Pa3MeTKa
B IPOEKIIUH COCYAOB, OIPEACACHHBIX IIPU AOIIIIA€-
porpa¢uu, B COOTBETCTBHH C pasMepoM 3aMe-
maeMoro Aepexkra C y4eTOM TIHIIEPKOPPEKIfHU
npumepHo Ha 30% [9]. Paspes no anHum pasmer-
KH BAOAB XOAQ COCyAHCTON HOXKH. ITo x0Ay pas-
pesa OCYLeCTBASIACSI IOUCK YYBCTBUTEABHOTO Ad-
TepPaAbHOTO KOXXHOIO HepBa beApa, OTBeYaoIero
32 YYBCTBUTEABHOCTb AQT€PAABHON U MPOKCHMAAD-
HOM wvacTeit 6eapa. KOXHO-KHpOBbIE AOCKYTBI
OTBEAEHBI B CTOPOHBI, BU3yaAU3HPOBaHa 60po3aa
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MEXAY IPAMOM MBIIIIEH 6eApa Y HaIpsrareAeMm
ero mupoKkoi ¢pacruu. MpImisl pasBeAeHbl TYTIbIM
IyTeM, IpsIMasi MBINIIIA 6eApa OTBEAEHA MEAUAABHO,
ITOCA€ Yero CTAHOBUTCS BUAEH COCYAMCTBIM ITy4YOK,
COCTOSAIMUN U3 HHMCXOAAIleH BETBU AATEPaAbHOM
apTepuu, orubaromieit 6eApo, U AByX KOMUTAHTHBIX
BeH. Bmecre ¢ COCYAUCTOM HOXKOH IIPOXOAHUT MO-
TOpHAsl BeTBb OEAPEHHOIO HepBa, KOTOPHIHA BXO-
AUT B AQT€PAABHYIO IIMPOKYIO MBILIIY Oeppa IO
MEAMAABHOMY KpalO B BEPXHEH U CpeAHEeH TPeTH.
AAs mocAepyiOmeil ABUTaTEAPHOM peMHHepBaluu
BBIAEASIETCSI MOTOPHBIN HEpPB 6eapa BMecTe C AOC-
KYTOM. BBITOAHSIOTCS AMICCEKITUSI TKAaHEH AOCKyTa
BAOAb COCYAMCTO-HEPBHOTIO ITy4Ka U IIOMCK KOXHO-
MbIIIeYHbIX epdopanToB. Yaire Bcero onu npobo-
AQIOT AATEPAABHYIO IMIUPOKYIO MBIIIIYY GeApa BAOAD
ee nepeaHero kpasd. Ilocae mapenTHduKanuu mnep-
$OpaHTHBIX COCYAOB IIOAHOCTBIO BBIKpaMBAeTCs
KOXXHAs MAOIAAKA C BKAIOUEHHEM B COCTaB AOCKyTa
rAy60K0171 dacry ¥ NOpIMM AATEPAABHOM MIKPO-
Kot Mbipl 6epapa. COCYAHCTYIO HOXKY BBIAEAHUTD
AO YPOBHSI e€e BIIAAEHHSI B OTHOAIONIYI0 OeApO AaTe-
PaABHYIO apTEPHIO, AAMHA COCYAMCTOM HOXKH CO-
craBasieT 7-12 cm. B 3aBucuMocTu oT Mecra mepe-
CeyeHUs AMAMeTp apTepuu Bapbupyercs oT 1 ao
3mm. CocyaucTas HOXKa IIepeceKaeTcsl IPOKCH-
MaAbHO C IPOIIMBAHUEM U AeTUPOBaHHEM (pHc. 3).
AHoOKkcus AOCKyTa. AOHOpCKas paHa YIIMBAaeTCs
IIOCAOMHO 6e3 HATSDKEHMS C OCTaBACHUEM ABYX aK-
THUBHBIX APEHa)Ke! — MEeXMbIIIEYeHOTO M MOAKOXK-
HOTO.

Puc.2. Bua paHbl mocAe BbIIOAHEHHS CyOTOTaAbHOIM
TAOCCOKTOMHUH y manueHTKH M., 59 aer. AmarHos3: Pak
60koBOi moBepxHOCTH s3biKa caeBa T4aNOMO, IVa cr.,
G1 (P16-, P53-, PDL-). Cocrosnue nocae 3 Kypcos goTo-
XHMHOTePANUU

Fig. 2. Wound view after subtotal glossectomy in patient
M., 59 years old. Diagnosis: Cancer of the lateral surface
of the tongue on the left T4aNOMO, IVa stage, Gl
(P16-, P53-, PDL-). Condition after 3 courses of
photochemotherapy

Puc. 3. Oranbl onepaTuBHOro AedeHHs manueHTkH X., 36
Aer. AMarHos: pak GOKOBOM IMOBEPXHOCTH SI3bIKAa CIIPaBa
PT2NOMO, II cr., G1. CocTosiHue mOcAe 2 KypcOB HEOAAD-
IOBAaHTHON moamxumuorepanun mo cxeme TPF. Pasmerka
AOCKyTa B 06AaCTH IepPPOPAHTHBIX COCYAOB HHCXOASLIEN
AaTepaabHO#l aprepuu, orubaromeit 6eapo (a); BbAeseH-
HBII AOCKYT C BKAIOUEHHEM YyBCTBHTEABHOTO MMOAKOKHOTO
AaTepaAbHOTO HepBa beapa M MOTOPHOIT BeTBH GeApeHHOrO
HepBa (6 — BHYTpeHHsSI TIOBEPXHOCTb, 6 — BHEIIHss IIO-
BEpPXHOCTb)

Fig. 3. Stages of surgical treatment of patient Kh., 36 years
old. Diagnosis: cancer of the lateral surface of the tongue
on the right pT2NOMO, II stage, G1. Condition after
2 courses of neoadjuvant polychemotherapy according to
the TPF scheme. Marking of the flap in the area of perfo-
rating vessels of the descending lateral artery enveloping
the thigh (a); selected flap with the inclusion of the sen-
sory saphenous lateral nerve of the thigh and the motor
branch of the femoral nerve (6 — inner surface, 6 — external
surface)
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Ilepexod k mukpoxupypzuueckomy smany
onepayuu

AOCKyT MpOBeAEH CKBO3b TYHHEAb, CHOPMHUPO-
BAaHHBII B IIOAHIDKHEYEAIOCTHOM 00AACTH, K pery-
IHEHTHOMY AOXY, PUKCUPOBAaH HABOASAIIUM IIIBOM.
Cocyaucrast HOXKa IO3HIJMOHHPOBaHa Ha 00AaCTH
mewn. ITpoBeapeHa MOATOTOBKA K BHIIIOAHEHHIO COCY-
AUCTBIX U HEBPaAbHBIX aHacTaMo30B. ITo kaaccuye-
CKOMY BapHaHTY, Yallle BCero BhIIOAHsAeTcA 1 apre-
PHAABHBIN U 2 BEHO3HBIX aHACTOMO3a AASL ObecIre-
YeHHs aAeKBaTHOTO APEHMPOBaHHMS AOCKyTa. B
KaueCTBe PeNMIMEeHTHOM apTepuu HIPHUMEHSAACH
BEPXHAS MMTOBHAHAS apTepHs, BHIIIOAHEH aHACTO-
MO3 <«KOHeI|-B-KOHeI[» HUTbI0 HpoaeH 8/0. Aab-
TEPHATUBHBIM BapMAHTOM SBASIETCS aHACTOMO3H-
pOBaHHE HEIIOCPEACTBEHHO K BHYTPEHHEN COHHOM
apTepuH IO THITy «KOHeIl-B-00K>». BeHo3HbIe aHa-
CTOMO3BI OBIAM BBHIITIOAHEHBI B ABYX CAYYAsIX K IJUTO-
BUAHBIM BeHaM «<KOHeEI[-B KOHEI», B ABYX APYTHUX —
K BHYTPEHHEN SPEMHON BeHe II0 THUIIY «KOHeEI[-B-
60K>, TaK xxe HUTBIO IpoAeH 8/0. ABa HEBPAABHbIX
AHACTOMO3a — YYBCTBUTEABHOTO AAaT€pPAaABHOIO
KOXXHOTO HepBa 0Oeapa K paHee BBIACACHHOMY
OOABIIOMY YLUIHOMY HepBY, MOTOPHOM BETBU Oea-
PEHHOro HepBa K paHee BBHIAGACHHON HHMCXOAAIeN
BeTBU IOADBs3bIMHOro Hepsa. IIloB HakaapbiBaAcs
SMHUIIepHHEBPAABHO HUTBIO IIpoAeH 9/0.

ITocae 3aBepmeHHS MHKpPOXMPYPTHYECKOTO
aTama AOCKYT QpUKCHPOBAAU K KyAbTE S3bIKAa PEAKH-
Mu y3a0BbiMu mBamu. Ha o6aactu paHsl meu ymm-
BaAM TOABKO KOXY, TaKXe PEAKHMH Y3AOBBIMH
IIBaMM C OCTaBA€HHEM II€PYaTOYHBIX ApPEHAXKEM.
DHUKCHPOBAAUCD PHIXAbIE ACENTUYECKUE TIOBSI3KH.

Omnepanus BBITOAHAETCS IAPAAAGABHO ABYMS
opurapamu  xupyproB. CpepHSIT AAUTEABHOCTD
BMEIAaTEeAbCTBA COCTaBAsIeT 4-5 4.

PE3YJIBTATBI

Memodvt oyenxu GyHKYUOHALLHBIX
pe3ysbmamos

OreHKa QpyHKITMOHAABHBIX PE3YABTATOB IIPOBO-
AMAACh Ha CpoKax 6-12mMec mocae omepanuu
(cm. Tabaury). PesyAbTaThl MCCAEAOBaHHIt 3aHOCH-
AWICh B 9AEKTPOHHbIE MHAMBHAYaAbHbIE KapThI MalH-
eHTOK. OIieHMBAaAKCh TaKHe ITOKa3aTeAH, KaK BOCCTa-
HOBAeHHe peun (1o S-6aAAbHOI mKaAe) U QYHKIHS
TAOTaHUS Fno 8-6aAAbHOI MKaAe), AMCKPUMHMHALH-
OHHas YyBCTBUTEABHOCTb (MM), 3HAYeHHE TecTa
Semmes-Weinstein, BocrpusaTue Tymoil M oCTpoit
00AH, TOPSTYETO U XOAOAHOTO. A\OIOAHHUTEABHO BBI-
HOAHSIAMCh KOHTAKTHAs 3HAOCKOIMS AASL OIMCAHMA
U3MEHEHHS COCYAUCTOTO PUCYHKA OBEPXHOCTH AOC-
kyta [10], rucroAormueckoe u MMMyHOTHUCTOXUMH-
4ecKkoe MCCAEAOBAHMS OHOITATOB AOCKYTOB AAS OII-
peAeAeHNs HAAMYHS HEPBHBIX CTBOAUKOB.

B nposepeHHOM MCCAEAOBaHMH HEKPO30B U
TPOMO030B COCYAHCTON HOXKH AOCKYTOB, a TaKKe

PaHHUX IOCA€OIEepPAIlMOHHbIX OCAOXKHEHHUH He pe-
TUCTPUPOBAAOCh. B TeueHue mepsbix 3 Hep mocae
orepanuy HabAIOAAAOCH COKpaIeHIe 0bbeMa AOC-
kyra npumepHo Ha 10-15%. Ilocae mposeaenus
Ay4eBOH Tepaluu y ABYX >XEHIHH HaOAIOAAAOCH
AdAbHelllllee yMeHblIeHHe O0beMa AOCKYTa, IIpH
3TOM UX QYHKIMOHAABHOCTb COXpaHSAACh. AOHOP-
CKasl paHa BO BCEX CAYYasiX ObIAQ YIIMTA TePBUIHBIM
HaTspKkeHHeM. OCAOXXHEHUH, HeYAOBACTBOPEHHOCTU
MAIUEHTOK 3CTETHYECKUM pPe3yAbTATOM He OBIAO
ormedeHo. IIIBp cHuMaau Ha cpoxax 14-18 anen
IIOCA€ OIIepaIiHHL.

AAUTEABHOCTD IpeOBIBAHNS MALJMEHTOK B CTa-
IIMOHape BapbupoBaAa oT 14 a0 27 aneit. B opnoM
CAydae TPaxeoCTOMMs He BBIIIOAHSIAACH, B ABYX CAY-
YasX MAlMeHTKU OBIAU AEKAaHYyAMPOBAaHBI Ha 14—
21-e cyT, OAHAKO B OAHOM CAyYae, IIPH TOTAaAbHOM
FAOCCOKTOMHH, TPAXeOCTOMA OBIAQ 3aKPBITA IIOCAE
3aBepIleHHs XMMHOTePAUH M CUMITOMATHYeCKOTO
A€UeHHs Ha CpPOKe S Mec IOCA€e OIepaIiHiH.

ITepopaAbHBIi IpHUeM IHIH ObIA HAYAT B CPeA-
HeM depe3 3 Hep mocae omepanuu. He opHOM 13
[AIMEHTOK He II0TPe0OBAAOCH BBIIIOAHEHHE TacT-
pocroMun. B apbproOBaHTOM pesxume ABYM >KEHIIU-
HaM ObIAQ NIPOAOAKEHA XUMHOTEpAINHs [0 CXeMe
TPF, AByM ApyrMM Ha3HaueHa AydeBas Tepamnus
COA 66TI'p Ha poHne BBepeHus mpemapara «Iuc-
MMAATHH>.

AAMTEABHOCTD HAaOAIOACHMA MALMEHTOK COCTa-
BHAQ OT 9 Mec A0 2 aeT 7 Mec. Bce marenTku 3aBep-
IIMAM TTOAHBIN Kypc AeveHus. IIpu koHTposbHOM
o6caepoBanuy B siBape 2022 r. PELIMAMBOB U OTAQ-
AeHHBIX METACTa30B He ObIAO BbLsiBAeHO. IIpoBo-
AMTCS AAABHEHIIEEe AMHAMUYECKOE HAOAIOACHHE.
OAHa y4YacTHHIIA HMCCAEAOBAHMS OBIAA TPYAOYCT-
PO€Ha A0 HadaAa A€YeHHS M BepHyAach K mpodec-
CHOHAABHON AEATEeABHOCTH cITycTd 1,5 roaa mocae
onepanuu. OcTaAbHble TPH MALUEHTKH He OBIAU
TPYAOYCTPOEHBL

IIpu onjeHke pe3yAbTaTOB BOCCTAaHOBAEHMS pedu
Ha CpOKax 6 Mec — 2ToAa IOCAe OIepaluH ¥ Tpex
TNAIMEeHTOK pedb 6blAa olleHeHa Ha 4 6aasa (HesHa-
YUTeAbHBIE OLIMOKM, ITpUEeMAeMast peqb), y OAHOM
(mocAe TOTAaABHOM IAOCCOKTOMHHM) — Kak raoxas (2
6aAAd, MHOXKECTBEHHbIE OIIMOKY, IIOHSTHAS peus,
€CAM TeMa pasroBOpa U3BEeCTHA Bpaqy). Y Bcex yuact-
HULI HCCAEAOBAHMS IIPUCYTCTBOBAAN OOAEBBIE U TEM-
IepaTypHbIe (xax ropsame, Tak H XOAOAHbIE ) omry-
ImeHNsI B IIepeAHEM M 3aAHEM OTAEAAX HeOSI3BIKA.
YyBcTBUTEAPHOCTh KOHYMKA HEOSI3bIKA IIPH TECTHPO-
BaHUM MOHOQHMAAMEHTHON HUTBIO Semmes-Wein-
stein nMeAa avanasoH 3,5—4,5 Mr, YyBCTBUTEABHOCTD
BO BTOpOil Touke (6OKOBas AM6O 3apHSS TOBepX-
HOCTb SI3bIKa ) COCTaBAsIAQ 4,3—-6,6 M.

AMCKpUMUHAIIMOHHAS 9yBCTBUTEABHOCTD OIIpe-
AEASIAACh Y BCeX IAIfUeHTOK, Y OAHOM >KeHIVHBI
3aperucTpUpPOBAHO PACCTOsHUE MeHee S MM, Y Tpex
OCTaAbHBIX — B Aamazore 5—10 Mm.
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ITpu onenke mo 8-6aAABPHOM ILIKAaAe TAOTAHMS
ABe TIAI[MeHTKH UMeAu 7 6aaroB (Bce BHABI ITHIITH,
KpOMe >KECTKHX, BOAOKHHCTBIX MACHDBIX IPOAYKTOB ),
OAHa TTAI[eHTKA — 6 62AA0B (JKHAKAS M MATKAS TTHIII,
MEXaHHYeCKH M3MeAbYEHHbIE MPOAYKTBI), OAHA TIa-
IUeHTKa — 4 6aara (TOABKO KMAKAS M MATKAS TIHIIA,
He06XOAMMO 3aMUBATH MTUITY BOAOK).

Y Bcex manMeHTOK IpU HMCCAEAOBAaHMU OKpa-
IIEHHBIX THCTOAOTUYECKUX CPe30B OBIAO BBLIBAEHO
OT S AO 7 HepBHBIX CTBOAMKOB (pHC. 4), TOrA2 Kak
IOpH KAMHAYECKOM HAOAIOACHUH U BBIIOAHEHHU
OMOIICHH C IIOCAEAYIOIIMM MMMYHHOTHCTOXMMUYE-
CKHUM HCCA€AOBAaHHEM Y IIALIUEHTOB C AOCKyTaMH
6e3 perHHepBALUN HEPBHbIE CTPYKTYPhI B COCTaBe
AOCKyTa He OIIPEACASIAVICD.

OBCYXKIEHUE

B Hacrosimee BpeMsi MpUMeHEHHe CBOOOAHBIX
MHKPOXHPYPIHYeCKMX TPAHCIIAQHTATOB SBASETCS
IPeATIOYTUTEAPHBIM METOAOM PeKOHCTPYKIUH I10-

Puc. 4. I'ucroaornyeckue cpesbl TpelaH-GHOICHU U3 I{eH-
TPaAbHOH M IepHpepHIecKON YacCTH AOCKYTa TOAIIMHOM
2 MM, BKAKOYaiomue B Ce0sl KOXKY, A€pMy H IOAKOXKHO-
SKHPOBYIO KAETYaTKy: @ — dKcmpeccus nporemna S100 B
HEePBHBIX CTBOAHMKAX, yB.X40; 0 — aKCOpeccHs NPOTEeHHa
$100 B HepBHBIX CTBOAHKAX, YB. X 20; 6 — OKpacKa remMaro-
KCHAMHOM H 903HHOM, yB. X10

Fig. 4. Histological sections of a trephine biopsy from the
central and peripheral parts of the flap 2 mm thick, includ-
ing the skin, dermis and subcutaneous fat: a - expression of
the S100 protein in the nerve trunks, magn. x40; 6 — expres-
sion of protein S100 in nerve trunks, magn. x20; 6 — staining
with hematoxylin and eosin, magn. x10

CA€ PAAMKAABHOTO XMPYPTHYECKOTO A€YeHMs paka
OpraHOB IIOAOCTU pTa [11]. CsoiictBamMu omnTu-
MaABHOIO CBOOOAHOTO AOCKYTa AASL PeKOHCTPYK-
IJUM TOAOBBI U IIIeH SIBASIFOTCS: AAMHHASI COCYAUCTAst
HO>KKa, BO3MO>XHOCTb peHMHHEePBAI[M, TOCTOSHHAS
AHATOMUSI AASL AETKOTO U 6e30ImacHoro 3abopa Aoc-
KyTa, AOCTaTOYHbIE IAOIJAAD U OOBEM TKaHei, Ba-
pHabeAPHOCTh TOAIWHBI U COCTaBa TKAHEMH, BO3-
MO>KHOCTb MOAEAMPOBaHUS GOPMbI AOCKYTa, OTCYT-
CTBUE BOAOCSHOIO IIOKPOBA M MMHHMAaAbHOE
IOBPEXAEHHE AOHOPCKOM 30HbI, BOSMOXXHOCTD BbI-
IIOAHEHHS OIlePALIId OAHOBPEMEHHO ABYMS Opura-
Aamu xupypros [12]. Bcemu atumu xapakrepucty-
kamu obaapaet ATTIATIB.

Aast moAydeHHsT QYHKIIMOHAABHBIX PE3yAbTaTOB
IPU PeKOHCTPYKIIUH SI3bIKA MBI CIUTAEM BKHBIM H
HEOOXOAMMBIM HCIIOAB30BAHHE AOCKYTOB C BO3-
MOXHOCTBIO penHHepBanuu. IToaTomMy Hamu ObIA
Bbi6pan ATTATIB, Kak yHHKAABHBINA AOCKYT, IIO3BO-
ASIOIMI TIPUMEHSATb OAHOBPEMEHHO U YyBCTBH-

Issues of Reconstructive and Plastic Surgery

No. 1 (80) 2022



72 Pewetos 1.B., 3akuposa A.A., Camonnosa C.U.

TEAbHBIN, M ABUTATeAbHbIN HepBbl IIpuMeneHue
AITAITB, xak 9yBCTBUTEABHOTO AOCKYTa, AOCTaTOYHO
xopomo usBecTHO. B nccaepoBanuu P.Yu u coasr.
(2004) unHepBupoBanHble AITAIIB nmokasaau Ayd-
Iee BOCCTAHOBAGHHE YYBCTBUTEABHOCTU IIPH BCeX
METOAAX TeCTHPOBAHHS IO CPAaBHEHHUIO C He MHHep-
BupoBaHHbIMY, OYHKIMS TAOTaHMS Takke OblAa
Aydllle B TPyIIe C BHITOAHEHHEM HMHHEepPBUPOBAlIUM.
Kpome Toro, «4yBCTByIOL[HiT> HEOS3BIK ObOecredn-
BaeT OoAee BBICOKYIO CTeIleHb YAOBAETBOPEHHOCTH
HAIMeHTOB, IPU BOCCTAHOBACHHUH TyBCTBHTEABHOCTH
BCe TAIMeHThl OTMEYAAN YAyYIIeHHe OIyIeHHUH I0-
CAe IEepPHOAA JKH3HH C <«OHEMEBIIHM, XOAOAHBIM
MHODOAHBIM TEAOM BO PTy> [ 13].

AAst obecriedeHHs: YyBCTBUTEABHON HHHEpBa-
TN AOCKYTa IPHMEHSETCS AATePAAbHBIN KOXKHbIN
HepB 0eApa, OTBEYAIONIMI 32 YyBCTBUTEABHOCTD
AATEPaAbHOM M TPOKCHMMAAbHOM 4acTem 6eApa.
Heps 6eper HayaAo OT mepeaHeill BETBH BTOPOTO
NOSCHUYHOIO HEPBa, IPOXOAUT Yepe3 IMOsSCHUYHYIO
MBIIIITY, B 60p0O3Ae MEXAY ITepeAHell BepXHeil U IIe-
peAHEN HIDKHEM IIOAB3AOLIHBIMH OCTSIMH, A€ OH
BBIXOAUT M3 TAYOOKOM (acIUM U AGAMTCS Ha ABe-
TPH BeTBH B CpeaHeil Tpetu 6eapa. CoraacHo aaH-
upm D. Ribuffo u coasr. (2005), arst uyBcTBHTEAD-
Hoit mHHepBanuu AITAIIB MoxxHO BBIpEAATH HE
TOABKO AAQTEPAAbHBIN KOXHbBIA HepB beApa, HO H
BepXHHI1 TepPOPaTOPHBIN U CPEAMHHDIH eppopa-
TOPHBII HEPBBL. DTUMHU aBTOPaMH OBIAO IIPOBEAECHO
HCCAEAOBaHHe Ha TPYIAX, B KOTOPOM BMeCTe C 3a-
OOpOM AOCKyTa BBIAGASIAMCDH BbIIIEHA3BaHHbIE Hep-
BB, IIPX 9TOM AATEPAABHBII IOAKOXKHBIN HEPB OeA-
pa ObIa BbipeAeH B 29 u3 29 cAyuaeB, BEPXHHII Iep-
doparopusit — B 24 (89,7%) us 29 caydaes,
CpeAMHHBIIt iepdopaTopHbIil Heps — B 25 (82,8%)
u3 29 caydaeB. AaHHOE UCCAGAOBAHHE MMeeT KAH-
HUYECKyI0 3HAYUMOCTD, TaK AASL HEOOABIIHX AOCKY-
TOB BO3MO>KHO COXpaHeHHEe AATePaAbHOIO KOXKHOTO
OeApEeHHOIO HepBa U HCIIOAb30BAaHHE BEPXHEIO U
CPeAMHHOro nep$OpaHTHBIX HEPBOB, YTO MO3BOAUT
IPEAOTBPATUTDh IIOTEPI0 YyBCTBUTEABHOCTU B IIH-
pokoit obaacTu b6eppa. AOO UCIIOAB30BATH AOCKYT
C TpeMs YYBCTBHUTEAbHbIMH HepBaMU AAS BOCCTa-
HOBAeHMs1 KoMOuHHpoBaHbix Aedexros, AIIAITB
C ABYMs1 pa3AeAeHHBIMH KOKHBIMH ITAOIaAKaMu [ S ].

CrioHTaHHOE BOCCTAaHOBAEHME JyBCTBHUTEABHO-
CTH B AOCKYTaX MOXeT IIPOHCXOAUTb U 0e3 peuH-
HepBAI[MH, KaK ITOKa3aHO B HccAepoBaHmsx B. Boyd
u coasT. (1994) u E. Santamaria u coast. (1999)
[14, 15]. B aToM cAyYae MeXaHM3MOM peHHHEpBa-
LMK SBASIETCA IPOpAcTaHHEe aKCOHOB OT peIMIIu-
EHTHOTO AOXa K TOBEPXHOCTU AOcKyTa [16]. Ipn
HCIIOAb30BAaHMU K€ MACCHBHOIO AOCKYTa, TaKOTO
kak AITAIIB, npu ToTaAbHOM PEeKOHCTPYKIIUH SI3bI-
Ka, YKa3aHHbBIl MEXaHM3M BOCCTAaHOBAEHHS YyBCT-
BUTEABHOCTH KpaiiHe 3aTPyAHEH. DTO MOXeT 00b-

SCHUTD, IOueMy B uccaeposanuu P.Yu (2004) ne
unHepBupoBanHble AITAIID umeAan MuHHUMaAbHbIE
IIOKA3aTeAN BOCCTAHOBAEHHS UYBCTBUTEABHOCTH
[13].

B nccaepoBaHMAX HEKOTOPBIX ABTOPOB AASI BOC-
CTAaHOBAEHMS SI3bIKA IIPUMEHSIOTCS MHHEPBUPOBaH-
Hble MbIeyYHble TpaHcmaanTatel [17]. OaHako
$yHKIIMOHAABHAS Mepecapka MBIIII] MOXKeT BOCCO3-
AATb TOABKO OAMH BEKTOP ABIDKEHHS BMeCTO pas-
HOHAIIPaBACHHOTO ABIDKEHHS SI3bIKA, XapAKTEPHOTO
AAst HOpMaabHO# peunt [9]. Tem He menee L. Cala-
brese u coasr. (2011) coobmuan o 10 maruenTax,
IepeHeCIInX 3aMelleHue NHHePBUPOBAHHBIMH MbI-
IIEYHBIMU AOCKYTaMU TOTAABHBIX M CYOTOTAABHBIX
AedeKToB A3bIKa. Bce AOCKyTHI IOKa3aAM MPU3HAKH
peMHHepBalliy, MallMeHThl UMeAM Xopouue (yHK-
LIMIO TAOTAHHMS U pasbopuusyro peds [ 18].

Aaxe ecan MOTOpHasl peMHHepBallHs He I103BO-
AsleT BOCCTAaHOBHTD ABIDKEHUS S3bIKA, OHA OCTAeTCs
BOXHON AAS YMeHbIIEHHS aTpoduu AockyTa. Tak,
OJ.Manrique u coasr. (2017) ormevaiotr, uTO
HeBPOTH3MPOBAHHbIE MbIIIEYHbIE AOCKYTBHI COXpa-
HSIIOT CBOYM MBILIEYHBINI TOHYC M OOABIIYIO 4acTh
IIEPBOHAYAABHOTO 00BEMA, YTO AEAAET MX ONTHUMAAb-
HBIMU AASL BOCCTQHOBAEHHSI OOIIMPHBIX AePeKTOB
POTOBOH MOAOCTH [2]. [To paHHBIM, ITOAYYEHHbBIM
L.Krakowczyk u coasr. (2015), HeBpoTM3anus
AOCKyTa MOXXET YMEHbIIUTb CTeIleHb BAAAEPOBCKOM
A€TeHepalul U IPeAOTBPaTUTh aTpPOPUIO Ilepeca-
xenHbx TKaHeit [3]. E.I Chang u coasr. (2015)
B MCCAGAOBAaHMU OTHOCHTEABHO HCIIOAb30BaHMS pe-
MHHEPBHPOBAHHBIX AOCKYTOB CACAAAH BBIBOA O TOM,
YTO BBIIOAHEHUEe HeHpopaduu sSBAsSETCS NMPOCTOM
IPOIIEAYPOH, KOTOpasi He MPHUBOAUT K 3HAUHTEAb-
HOMY YBEAWYEHMIO HIIEMHH HAM BpeMeHH OIlepa-
IIMH, HO MOXXeT CyIeCTBEHHO YAYYIIUTb (YHKIINO-
HAABHBIM PEe3YAbTAT U Ka4eCTBO SKU3HH IAIMeHTOB
[19].

OTHOCUTEABHO Xe MOPOUAHOCTH AOHOPCKOTO
ydactka, AIIAIID Taxke mMmeeT mpeumyIecTBa
nepeA APYTMMH AOCKYTaMH, IPUMeHSeMbIMH AAS
pexoHCTpykiuu noaoctu pra. Oanaxo AITAITB
He >KeAATeAbHO HCIIOAb30BaTh y MY>K4MH, TaK Kak
POCT BOAOC B IIOAOCTH PTa IPHHOCHUT UM BBIPKEH-
Hbl AuckoMopT [20]. V AMI 5KEHCKOTo IOAQ,
KaK B HallleM HMCCACAOBAHMHU, TAaKOTO HEAOCTATKa
He HaOAIOAQAOCD.

W3 nmoTeHIjuaAbHBIX (YHKIHMOHAABHBIX Hapy-
IIeHUH MOXXHO BBIAGAUTb AUCQYHKITUIO YeThIpeX-
rAQBOM MBIIIIBI 6eApa, mapecTesuto u 60ab. B Ha-
IIeM MCCA€AOBAaHUY HAPYIIEeHUHN YyBCTBUTEABHOCTH
U QYHKIUH, HEYAOBAETBOPEHHOCTH IallMEeHTOK
KacaTeAbHO IIOCA€OIIEePALJHOHHOM paHbl bOeapa
BBLIBACHO He OBIAO. DCTeTHYeCKHI pe3yAbTaT Ae-
YeHHs] OAHOM M3 IIAIIMeHTOK IIPEACTaBAGH Ha

puc. S.
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8 2
Puc. S. PeayabTarsl AedeHns nagueHTKa M., 59 AeT. AuarHo3: pak 60K0BOi OBEPXHOCTH si3bIKa cAeBa pT4aNOMO, IVa cr.,
G1. CocrosiHue mocae KOMIAEKCHOro AedeHus: 3 KypcoB ®XT, cy6ToTaAbHOI FAOCIKTOMHHM CA€BA C OAHOMOMEHTHOI
pexoHcTpykuuit 6unespasbabiM ALT-AockyTom, meitnoit aumpapensxromun (Mapt 2020T.); 2 xypcoB XAT na done
nucmaatuaa COA 66 I'p (anpeAb—Maﬁ 2020 r.). Bup AockyTa Ha cpoke 2 roaa 7 Mec mocae onepanuu (a) ; BHEIIHUM BHA
nanuentku (6), BHA AOHOPCKOIt paHbI B psMoii (68) 1 MoAy60K0Boii (2) mpoexuuu

Fig. 5. The results of treatment of patient M., 59 years old. Diagnosis: cancer of the lateral surface of the tongue on the left
pT4aNOMO, IVa stage, G1. Condition after complex treatment: 3 courses of PCT, left subtotal glosectomy with simulta-
neous reconstruction with a bineural ALT flap, cervical lymphadenectomy (March 2020); 2 courses of CRT against the
background of cisplatin SOD 66 Gy (April-May 2020). Type of flap at 2 years 7 months after surgery (a); appearance of
the patient (6), view of the donor wound in direct () and semi-lateral (z) projection

3AK/IFOYEHUE

AOCKyT mepeAHeAATepPAAbHON ITOBEPXHOCTH
Geapa SIBASIETCS IIEPCIEKTUBHBIM AASL PEKOHCTPYK-
LIMH SI3bIKA GAATOAAPSI AAMHHOJ COCYAUCTOM HOXKKE,
BO3MOKHOCTH BapbUpPOBaTh 3a60p HEOOXOAMMOro
obbeMa TKaHeH AAS 3aMellleHHs] Pa3AHYHbIX Aedek-
TOB, KaK IpU T'€MHIAOCCOKTOMHUH, TaK M IIPH TO-

CIIMCOK HCTOYHHUKOB

TAABHOM TAOCCOKTOMHU. IIpH 9TOM AOCKYT 06AaAa-
eT NpeuMyIIeCTBAMU ABOMHOMN peMHHepBalMH, YTO
obecrieynBaeT ero $yHKIIMOHAABHOCTD. Tawke He-
00XOAMMO OTMETHTb MHHHUMAABHOE ITOBPEXAEHHS
AOHODCKOTO ydYacTKa M HpeuMyIleCTBEHHOe MC-
HOAb30BaHHE AAHHON METOAMKH Y JKeHIUH 33 CYeT
MHMHHMAAbHOTO BOAOCSIHOTO IIOKPOBa Ha KOXe HX
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Abstract

In honour of Professor Isao Koshima’s 70th birthday, a short manuscript regarding his main contributions to
microsurgery, as well as impact on the surgical specialty in Russian Federation is discussed. The numerous achieve-
ments of Professor Koshima are built upon years of experience. Currently, Isao Koshima is the Chief of the Interna-
tional Center for Lymphedema, at Hiroshima University Hospital (Japan). He is known be all as an enthusiastic and
extremely talented microsurgeon and a world-known scientist. In 1989, L. Koshima first introduced the epigastric
artery perforator flap, and the discovery of the DIEP flap is widely accredited to him. He introduced this flap at the
Ist International Course on Perforator Flaps held in Ghent in 1997. Professor Koshima’s numerous contributions
to the field of microsurgery are truly invaluable. His life and career are respected by all and his guidance is requested
daily around the World. I. Koshima’s contribution to lymphatic supermicrosurgery is especially prominent, as this
field is completely built upon his pronounced expertise. To this day, Isao Koshima offers lectures, training programs
and is an active participant of many congresses worldwide, making him one of the most sought teachers in the his-
tory of microsurgery.
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Annomauyus

B gectp 70-aetsa npodeccopa Kcao Kommmer 1 ¢ 11eAbfo OCBETUTD ero BKAAA B Pa3BHTHE MUPOBOM M OTEUECT-
BEHHO! MUKPOXUPYPIHH, B AQHHOM CTaThe PACCMATPUBAIOTCS HAHOOAee 3HAYMMbIE €T0 AOCTIDKEHMS U 06CYyKAQeTCs
UX POAb B Pa3BUTHM COBpeMeHHON MHKpoxupypruu. B Hacrosmee Bpems M. Kommma siBAseTcs pykoBoauTeAeM
MesKAYHAPOAHOTO IieHTpa AMMQeAeMbl NPU YHUBepCHTETCKoH 6Goabuue r. Xupocumbr (Smomus). B 1989r.
/. Komnma BriepBble ONMCaA AOCKYT Ha OCHOBe IIep$OPaHTHOIO COCYAR HIDKHel anuractpasbHoit aprepun (DIEP-
AOCKYT), KOTOPBII Ha CETOAHSIIHUI AEHb SBASETCS OAHMM U3 HanboAee 4acTo NPUMEHSEeMbIX AOCKYTOB B PEKOHCT-
pyxruBHOM Mukpoxupypruu. IIpopeccop Kommma ygyacTBoBas B opraHusanun MeXAYHapOAHOTO CHMITO3MyMa IO
nep$opaTOPHbIM AOCKyTaM, BIiepBble mpoxoausiiero B I'eare B 1997 r. AkTHBHOE pa3BUTHE MUKPOXHPYPTUM HA MU-
poBoM ypoBHe peaator M. Komumy oaHMM 13 HanOoAee yBaXKaeMbIX Ha CETOAHSIIHUI A€Hb XUPYproB. Bxaaa mpo-
¢eccopa Komrmmer B AMM$aTHIecKyI0 CyIIePMUKPOXUPYPIUIO 3aCAYKUBAET OTACABHOIO BHHMAHIS, TaK KaK 9Ta 06-
AACTb MUKPOXHMPYPIMU MOAHOCTBIO IIOCTPOEHA Ha ero 9KCIepUMeHTAAbHOM U KAMHMYecKom pesreabHocTH. Ilo ceit
Aerb Vcao Kommma unraer AeKIuu, IPOBOAUT O0ydaroliye IPOrpaMMbl U SIBASIETCSI AKTUBHBIM YIaCTHUKOM MHOTHUX
KOHI'PECCOB II0 BCEMY MUPY, UTO AEAAET €rO OAHHMM M3 CAMBIX BOCTPEOOBaHHBIX IPEIIOAABATEACH B ICTOPHUI MUKPO-

XUpYpIruu.

Karoueswvie caosa:

Koupauxm unmepecos:

COOOIINTS.
Ipospaunocme Punan-
c060ii dessmeAbHOCIMYU: ~ MaTepHAAAX HAM METOAAX.

Arg yumuposanus:

Hcao Kowuma, kpamxas 6uozpadus, ucmopus MuKkpoxupypauul, UCmopus meouyuHu

ABTOPBI IIOATBEPIKAAIOT OTCYTCTBHUE KOH(l)AI/IKTa HHTEPECOB, O KOTOPOM HeO6XOAI/IMO
HHKTO M3 aBTOPOB HE NUMEET ¢I/IH8.HCOBOI;I 3aMHTEPECOBAHHOCTH B IIPEACTABACHHbIX

Cuneapnukos MLE., Pemeros HM.B., Yeprocsurosa M. A,., Xasrruna A.A., Kapramo-

Ba M.K,, Akeanna E. Mcropuueckuit Bkaap npodeccopa Mcao Komumel B passurue
MUKPOXUPYPIHU: OT MEKPOXUPYPIHUH AO HAHOXHPYpruu // Bompocs pekoHCTpyKTHB-
HOM U maactudeckoit xupypruu. 2022. T. 25, Ne 1. C. 77-82. doi 10.52581/1814-

1471/80/09

INTRODUCTION

Isao Koshima was born on January 13, 1952 in
Okayama, Japan [1]. In 1976 he graduated from
Tottori University School of Medicine, after which
he worked as a Junior Resident at the Department
of General Surgery of Tokyo Women's Medical
School until 1977. From 1977 to 1983 he worked
as a Senior and Chief Resident at the Department
of Plastic and Reconstructive Surgery of Tokyo
University. In 1983 he became an Assistant Profes-
sor and worked at Tokyo University until 1989.
From 1989 to 2000 he worked as an Associate Pro-
fessor at the Department of Plastic and Reconstruc-
tive Surgery of Kawasaki Medical School. At the
same time, from 1996 to 1997, he worked as a lec-
turer at Harvard Medical School. Starting in 2000,
he worked as a Professor and Chief of the Plastic
and Reconstructive Surgery Department of Oka-
yama University Medical School. From 2004 and
currently, Isao Koshima is a Professor and Chief of
the Plastic and Reconstructive Surgery Department
at the Tokyo Medical University Graduate School
of Medicine. From 2009 to 2010 he worked as a
Senior consultant at the National University of
Singapore. From 2011 to 2013 he worked as a Vice
Director of Tokyo University Hospital. From 2012
he is a Visiting Professor at the University of Barce-
lona. Since 2017 and presently he occupies the
prestigious title of Chief of the International Cen-

tre for Lymphedema (ICL) at Hiroshima Medical
University Hospital. In 2017 he became a Professor
Emeritus of The University Tokyo and President of
the World Society Reconstructive Microsurgery
(WSRM) [1]. This short introduction in the life of
a brilliant microsurgeon, great scientist and highly
respected teacher is but a glimpse of the lengthy
and prestigious history of I. Koshima’s contribution
to medicine.

Isao Koshima has been honoured numerous
times by many different organizations, including
the American Society for Reconstructive Micro-
surgery, American Society of Aesthetic and Plastic
Surgeons (ASAPS), WSRM and other [1-4]. Pro-
tessor Koshima has published many textbooks,
which quickly became standards for training in the
tields of lymphedema, microsurgery and recon-
structive surgery. Professor Koshima is an active
member of many prestigious societies, including
World Society for Reconstructive Microsurgery
(president from 2017-2019), International
Course of Perforator Flaps (founding member),
The Japanese Society of Lymphology (executive
director), International Society of Lymphology
(honorary president), Japanese Society of Recon-
structive Microsurgery, Japanese Society of Plastic
and Reconstructive Surgery and others. Professor
Koshima’s reviewer activity and publication activ-
ity put him at the very top of his field, unmatched
by most.
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CONTRIBUTION TO THE FIELD
OF MICROSURGERY

Very difficult to measure the exact extent of Isao
Koshima’s input into the development of microsur-
gery, but one thing is certain: without his contribu-
tion, the field of microsurgery profession would be
decades behind where it stands this day. Isao Ko-
shima is not only an outstanding surgeon, who per-
sonally made over 3000 free tissue transfers, but he

is also a moving force in the field of scientific re-
search. With over 200 original papers published in
English alone, his scientific contribution can al-
ready be considered historically valuable. All of
these achievements were accompanied by active
teaching by Professor Koshima, who continues to
participate in numerous live surgery demonstra-
tions in over 20 countries since 1997 [5-10]. The
extent of his contributions is shorty summarized
in Table.

Isao Koshima’s main contributions to medicine

OcHosHoi1 Bkaap Mcao Komumsl B MepuIiHy

Year
contribution| Area of focus Short explanation References
began
1983 Nerve graft I. Koshima introduced the cross-facial nerve graft for muscle [10]
protection prior to facial palsy
1989 Deep inferior epi- The DIEP flap was first described and clinically used by Isao
gastric artery perfo- Koshima. Today, the DIEP flap is the golden standard in breast [11-15]
rator (DIEP) ﬂap reconstruction
1989 Perforator flaps Koshima and Soeda were the first surgeons who came up with
the term “perforator flap” and introduced several gold standard [13-19]
flaps now commonly used in clinical practice
1990 Supermicrosurgery Introduction of the supermicrosurgery technique and prime
rosury : [19-24]
results of applying this technique
1990 Lymphedema I. Koshima found that lymphedema comes from degeneration of
pathogenesis smooth muscle cells within the lymphatic channel. He shows that
discovery: vessel damaged vessels and surrounding tissues become fibrotic — thicker [3,4]
fibrosis and stiffer. To prevent degeneration of smooth muscle cell, early
stage lymphovenous bypass is necessary
1990 Lymphovenous I. Koshima was the first to describe and apply the prophylactic
anastomosis lymphaticovenular anastomosis as lymphedema treatment. (6,17, 18
He developed the so called “one-hand suture technique” and 2’ S 2’ 6] !
madesupermicrosurgery possible. This technique is essential for ’
anastomosing vessels that are less than 0.5 mm in diameter
1993 Gluteal artery Isao Koshima first used the GAP flap for sacral decubitus.
perforator flap This surgical procedure involves the reconstruction of sacral [1,2]
(GAP) flap sores with the local superior gluteal artery perforator flap
1993 Anterolateral thigh Professor Isao Koshima was the first to describe the versatile
flap (ALT) flap and application of ALT flaps in head and neck area. Since 2002, the use
chimera flaps of this flap has become the method of choice for the reconstruction| [11,12,
of head and neck defects in Taiwan and USA, thanks to his descrip-| 22-24]
tion of the anatomical characteristics of perforating vessels, such as
intramuscular and intermuscular septum perforating vessels
2006 Penile and urethral | Isao Koshima performs free radial forearm osteocutaneous flap
reconstruction with vascular pedicle transfer and chimeric SCIP flap [4]
for urethropenile reconstruction

As can be seen, Professor Isao Koshima made
several revolutionary achievements in the field of
plastic and reconstructive surgery. In 1983 he pro-
posed the concept of a nerve graft, in 1989 he in-
troduced the first perforator flap by inventing the
DIEP flap, in 1990 he introduced the lymphove
nous anastomosis and coined the term “supermicro-
surgery”. In 1993, he performed the first ALT flap
and chimera combined flaps for head and neck recon-

struction. In 1997 he participated in the establish-
ment of the well-known “International Course on
Perforator Flaps” and in 2017 the “International
Course on Supermicrosurgery”. Professor Koshima
established supermicrosurgery technical standards
and helped develop tools for performing vascular ana-
stomosis of vessels under 0.5 mm. Recently, he per-
formed the first nanomicrosurgery procedure: an-
astomosis of less than 0.3 mm with a 30 micron
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needle and introduced the nanomicro-video sys-
tem [10].

ISAO KOSHIMA’S ROLE INFLUENCE
ON RUSSIAN MICROSURGERY:
A PERSONAL “THANK YOU”

In Russia, his name is well known in the medi-
cal circle. Twice, in 2009 and 2019 he came to
Tomsk, to participate in meetings and offer micro-
surgery training and lectures to students. In 2014
he visited Russia to perform surgery and teach his
techniques, which have been used in Russia since
then. Professor Koshima is considered a mentor for
Russian microsurgery, and his invaluable contribu-
tion has provided patients with a new improved
standard of care. The techniques he invented and
advanced have had a significant impact on patient
rehabilitation, improving outcome and quality of life
in thousands of patients personally, and tens of
thousands through his teachings worldwide.

His contribution to Russian medicine is valued by
many prominent specialists, including Professor Igor
Reshetov, Academician of the Russian Academy of
Sciences, Director of the Institute of Cluster Onco-
logy at Sechenov University, renown oncologist, re-
constructive surgeon and microsurgeon. Professor
Reshetov states that “...Isao Koshima is a respected
and forthgoing microsurgeon, who brought us many
new technologies, including neurotization techniques
and supermicrosurgery, which we actively translate
into our clinical work. His input is dearly valued and
highly respected.”

Russian-born director of the world-famous Co-
lumbia University Microsurgery Research and
Training Lab, Dr. Yelena Akelina, honors Professor
Koshima’s personal contribution to microsurgery,
by stating: “I have known Dr. Isao Koshima for
more than 17 years and always looked up to him as
a visioner with unlimited positive energy. Most of
his ‘crazy’ ideas and visions have become reality ...
I always admired Dr. Koshima for his amazing abi-
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