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Ilens. CpaBHUTENIbHAsI OLIEHKA MePBOHAYAIBLHOIO OIBITa POOOT-aCCHUCTUPOBAHHBIX M OTKPBITHIX PE3eKIUI MeYeHH
M KEeJTIHBIX TIPOTOKOB IO TTOBOIY BOPOTHOM XOJTaHTHOKAPIIMHOMBI.

Martepuan u MeToAbl. AHAJTM3MPOBAIM OIBIT OTHOTO 1IEHTPa, HaKorieHHbIH ¢ 2014 mo 2018 . PoboT-accuctupoBaHHbIe
orepalyy BbIMOJHSIIA B CTAHAAPTHOM 00beMe OOIIMPHOMN pe3eKIIMY NMEYeHU U yIaJIeHUs XBOCTATOM A0JIM C Pe3eKIIM-
el BHETICUEHOYHBIX KeJYHBIX MPOTOKOB M PerMOHApHOM JuMdaneHakTOMuel. [IpoTrBomoKa3aHueM K OIeparim
CUMTAIN HEOOXOIMMOCTD PE3eKIIMN U PEKOHCTPYKIIMU MaruCTPaIbHBIX COCYIOB MTEYECHM.

Pesyabratbl. BeimosHeHo 13 po6oT-acCUCTMPOBAHHBIX pe3eKInii. JIMarHo3 BOPOTHOM XOJaHTMOKAPIIMHOMBI IO~
TBepxxaeH y 10 manueHToB. it cpaBHEHMSI OJIVDKAWIINX Pe3yJIbTaTOB MCIIOIb30BaHa IPyIIa U3 88 OTKPHITHIX OIlepa-
mvii. He BBISIBICHO MOCTOBEPHBIX OTIMYMIA IO OCHOBHBIM IT€PMOIIEPAIIMOHHBIM ITOKa3aTesiM, BKIIOYas 00beM
KPOBOITOTEPH, YACTOTY TSDKEIBIX OCIOXHEHUH M JIeTaJbHOCTb, MPOMOJIKUTEIbHOCTH CTAlIMOHAPHOIO JICYCHUSI.
TIpomokuTeIbHOCTh POOOT-ACCUCTUPOBAHHBIX PE3eKIINii ObLIa JOCTOBEPHO OOJIBIIIE.

3akioyeHue. AHaIU3 MePBOHAYAJILHOIO OIIbITA OIPABIbIBAET NMPUMEHEHHE POOOTHMYECKOro KOMIUIEKCA JUIST Paiu-
KaJIbHOM PE3eKIINU Y CEJIEKTUBHBIX MAIIUCHTOB.
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ABTOpPBI HOATBEPKIAIOT OTCYTCTBHE KOH(DJIMKTOB HHTEPECOB.

Robot-assisted and open resections for perihilar cholangiocarcinoma.
Comparative analysis of the immediate outcornes
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Background. Minimally invasive radical surgery for perihilar cholangiocarcinoma is in its early stages.

Aim. A comparative analysis of the initial experience of robot-assisted and open resections for perihilar cholangiocarci-
noma.

Material and methods. The single-center experience, accumulated over the period from 2014 to 2018, is analyzed.
Robot-assisted procedures included major liver resection and caudate lobectomy with extrahepatic bile duct resection
and lymphadenectomy. The need for vascular reconstruction was considered a contraindication to surgery.

Results. Thirteen robot-assisted resections were performed. The perihilar cholangiocarcinoma was confirmed
by pathologic examination in 10 patients. The immediate outcomes were compared with that in 88 open procedures.
There were no significant differences in blood loss, the rate of severe morbidity, mortality, and hospital stay.
The duration of the robot-assisted surgical resections was significantly longer.

Conclusion. Analysis of initial experience justifies the robotic approach for radical resection in highly selected patients.
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BBenenne

PanukanbHast xupyprusi BOPOTHOH XOJaHTHUO-
KapLMHOMbI OCTaeTcsl ONHMM U3 HauboJjiee CI0X-
HbBIX pa3aeaoB a0JOMUHATBLHOM XUPYPTUU U CBsI3aHa
¢ Hau0OoJiee BbICOKMM PUCKOM Pa3BUTUS TSKEbIX
U atajJbHBIX OcJioKHeHUi. HeroaHblil nepedyeHb
(hakTOPOB, OMpPENESIOIINX CIOXHOCTb XUPYPruu
9TOW OIyXOJIM, BKJIOYaeT MHOTO3TAalHOCTH Jieue-
HUsI, KOHTAKT OIyXOJ1 C MAarUCTPaJIbHBIMU COCya-
MM TleYeHU y OOJIbIIMHCTBA TAllMEHTOB, YACTOE Ha-
JINUME PE3UCTEHTHBIX MUKPOOHBIX accoldaldii Ha
JIOPE3eKIIMOHHOM 3Tare, HEOOXOIUMOCTb CJIOXKHOM
OMIMapHO PEKOHCTPYKIIMU MOCJIe YIaJeHUSI MEeCT-
HOPACIIPOCTPaHEHHBIX OMyXoJel, PUCK TMeuyeHOo4-
HOU HENOCTaTOYHOCTHU TOC/e OOLIUPHON pe3eKIun
U MHorue npyrue. B cBsi3u ¢ 3TUM BHeIpeHUEe MU-
HUMAaJIbHO WMHBa3WBHBIX PE3EKIMOHHBIX TEXHOJO-
Ui B JIeueHue OOJIbHBIX BOPOTHOM XOJIaHTMOKap-
LIMHOMOW TIpeACTaBJsIeTCSl AaJIeKUM OT peaibHOM
KJIMHUYECKON MpakTUKU. J1eicTBUTENIbHO, MTpUMe-
HEeHMe MMHUMAaJIbHO MHBAa3UBHOM pe3eKIIUU MeUeH!
0e3 pe3eKLUU U PEKOHCTPYKIIMU KETUHBIX IPOTOKOB
KaK CTaHJapTHOTO BapMaHTa JIEYEHUSI MOXET 00CYX-
JIaThCsI TOJBKO JIJIS1 BHICOKOIOTOYHOTO CIelMaanu3u-
POBAHHOTO 1IEHTpa TenaToOuIUapHON XUPYPTUMU,
SIBJISTIIOLLIETOCST YUPEXKIEHUEM 3KCIEPTHOIO YPOBHS
B OTKPBITOM M JIalapOCKOTIMYECKOW XUPYpPruM.
CorjlacHO peKOMeHalMsIM 3KCHEPTOB U TeKyllei
KJIMHUYECKON MpaKTUKe, JJamapoCKOMUYEeCKU 10-
CTYM MOXKET ObITh PEKOMEH/IOBaH B KAY€CTBE PYyTUH-
HOTO TOJIbKO JIJISI PE3eKIIMiA JIETKOJOCTYIMHBIX OOKO-
BBIX U TIEPETHUX CerMeHTOB neveHu [1]. O01upHbIe
pe3eKUMU U PEe3eKLMU TPYAHOAOCTYITHBIX CEerMeH-
TOB OCTAlOTCSl HEJOCTATOYHO CTaHIapPTU30BaHHBIMU
BMEIIATEIbCTBAMU Y JIOJIKHbBI BBIMOJHSITHCS TOJIBKO
B CITelIMa3UPOBaHHBIX LIeHTpaX. [IprMeuaresbHoO,
YTO XOJJAHTMOKAPLIMHOMA BOOOIIIE HE SIBJISIETCS IIPe/I-
METOM OOCYXIEHMSI IKCIIEPTOB, 3a UCKIIOUEHUEM
MPUMEHEHMUS JIAMapOCKOMTMYECKUX TEXHOJIOTHI B pe-
zekuuu IV, V cerMeHTOB Ipu pake XKeJYHOrO My3bl-
psi. B cBsI3u ¢ 3TUM MUHMMAaJIbHO MHBA3UBHAsI XU-
pyprust BOpOTHOI XOJaHTMOKApLIMHOMBI B HACTOSI-
1ee BpeMsl HaXOAUTCS Ha HayaJbHbIX CTaausxX
ocBoeHus (idea, development), corjlacHO cucreme
OLICHKMW HOBBIX XMpypruyeckux rexHojoruii IDEAL.
[ToaTOMY M3/MIIIHE YIOMUHATh, UTO OIBIT MpUMe-
HEHMSI JIaNapOCKOIMUYECKUX U POOOT-aCCUCTUPO-
BaHHBIX OMepaluii B paiuKaJlbHOM JIEYeHUU BOPOT-
HOI XOJAHTHMOKAPLIMHOMBI UMEIOT OTAEIbHbIC MHU-
POBBIE LIEHTPHI, a 00111ee YHMCJIO BCEX BBIITOTHEHHbBIX
orepalluii He TIpeBbIlIaeT HECKOIbKUX AECSATKOB.

PoGor-accructupoBaHHbIE BMENIATEIBCTBA B Te-
MaToOWIMAPHON XUPYPIUM, TTO TaHHBIM HECKOJIbKUX

MEXITyHApPOIHBIX KOHCEHCYCOB, HE MMEIOT IOKa3aH-
HBIX TIPEUMYILECTB 110 CPAaBHEHUIO C TPaIUIIMOHHBI-
MU JIaMapoOCKOMMMYeCKUMHM TexHosorusaMu [1]. Tlpu
9TOM CJIeyeT MOAYEPKHYTh, YTO CPaBHEHUE TTPOBE-
JIEHO TOJIbKO B OTHOLIEHUM PE3eKUUU TeYSHMU.
[TockobKy OAHUM M3 OCHOBHBIX JOCTOMHCTB PO0O-
TUYECKOTO KOMITIEKCa SIBJISIETCS OOJbIasi cBOOOIa
IBVDKEHU MHCTPYMEHTAMM B OTPaHMYEHHOM IIpO-
CTPaHCTBE, 3TO MPEUMYIIECTBO MOXET ObITh pean-
30BaHO B PEKOHCTPYKTMBHOM B3Tare oOrepaluu.
DPpPeKTUBHOCTE U HEOOXOOMMOCTb ITPUMEHEHUS
pOOOTMYECKOTO KOMILIeKCAa B XUPYPruM TeYeHU
U KEJTYHBIX TTPOTOKOB 70 HACTOSIILIETO BPEMEHU He
MMEJIM BO3MOXHOCTU ITIOJIYYUTh KOMIIETCHTHYIO
MEXIYHapOIHYIO OLICHKY.

Llens wccnenoBaHWsI — CpaBHEHWE HEMOCPE-
CTBEHHBIX PE3YJIbTaTOB POOOT-aCCUCTUPOBAHHBIX
M OTKPBITBIX PE3CKILMI MEYECHN U XKETIHBIX ITPOTO-
KOB 10 TTOBOJIy BOPOTHOI XOJIaHTMOKAPLIMHOMbI Ha
OCHOBaHUHU aHaIM3a HaYaJIbHOTO OIbITa CIeIaIh-
3MPOBAHHOIO LIEHTPAa XUPYPTruIECKOM TermaToJOr1u.

Matepuan u MeTOAbI

Pabora HocuT XapakTep peTpOCIeKTUBHOTO O/~
HOLIEHTPOBOI'O 00CEPBALIMOHHOTO CPABHUTEJIBHOTO
ucciaenoBaHus. B KauecTBe KOHTPOJbHOM TPyTIIbI
B3SIThl MAlIMEHTBI ¢ TeM Xe 3abojieBaHUEM, Tepe-
Hecllle TpaaulIMOHHbIE OTKPBIThIE OMepaluuu
¢ okrs6ps 2013 mo gexkadbpr 2018 r. Pobot-
aCCUCTUPOBaHHbIE OTepallMy BhIMOJHEHBI ¢ MapTa
2014 no nexabps 2018 . Bcem mamMeHTam ¢ momno-
3peHUEM Ha BOPOTHYIO XOJJAHTMOKAPLIMHOMY BBITTOJ-
Hsiiu MCKT OprolllHOM MOJIOCTU ¢ BHYTPUBEHHbBIM
KOHTPAaCTUPOBAHUEM JIO JAPEHUPOBAHMST KETUHBIX
MPOTOKOB. buyinapHyo 1eKOMIPECCUlo OCYIECTB-
JISITW YPECKOXKHOM Ypecrie4eHOUHOM XOJaHTUOCTO-
mueit (HYXC). LleneBbIM BapraHTOM ApEeHUPOBA-
HUSI CUMTAJIM Hapy>KHOBHYTpPEHHeEe CyIpanarnui-
qsipHoe. Takke YUYXC BbIMOJHSIM TIPYM HAJTUYUK
xoJlaHTUTa. JIpeHupoBaHue yaajusieMoro ¢parmMmeHTa
MevyeHu TMPOBOAMIM TPU HealeKBaTHO pa3pellaro-
meiicst xenatyxe M xoyaHrure. OOIIMPHYIO pe3eK-
LU0 BBIMOJHSIIA TOJBKO MpU O00beMe Oymylliero
ocratka nedyeHu (future liver remnant, FLR) He
MeHee 40%. B mpoTUBHOM cilydae MPUMEHSUTN XH-
pypruyeckyie MeTOJbl CTUMYJISIUMU TurepTpoduun
FLR: mopranbHy0 BeHO3HYI0 3Mbonu3anuio (ITBD)
uMonuduiimpoBaHHbIi BapuaHnT ALPPS (PRALPPS).
HertanbHast nHdoOpMaLusl 0 IpeuMylIecTBax U He-
JlocTaTkax MeToaa 3MO0oIu3aluu U3J10XeHa B Tpe-
IbIAyIMX nyonukauusix [2]. Tlpu orcyTcTBUM TU-
neprpodun FLR 1 cBOOOAHBIX OT OITyXOJI€BOil MH-
Ba3MU MarucTpajbHbIX COCYAaX MeYeHU BbITTOJHSIIN
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. — ONTHUYECKUN IopT

. — poboTHUYeCKHEe TTOPTHI

© — ACCUCTCHTCKHMEC ITOPThI

Pucynok. CxeMa pacCTaHOBKH TPOAKapoOB.

OINH W3 BapMaHTOB peAyIMPOBAHHON IO 00BEMY
pesekuuu TnedeHu (tuna Tamk-Maxan u np.).
HaxoruteHHBI OMBIT MOCTYXKWJI OCHOBAaHUEM JUTS
OTKa3a OT paguKaJbHOI OIeparu 10 MOMEHTA IO~
HOTO pa3pelieHusT KIMHUISCKUX W J1TabOpaTOPHBIX
MIPU3HAKOB XOJaHTHUTa. HioaHCH TaKTHUKM, a TaKxKe
pacrmpeneneHre TIpeaoTNepallMOHHBIX  (DaKTOpOB,
BJIMSIBIIMX HAa YacTOTy U TSKECTh OCJIOXKHEHUIA,
MpeCTaBJICHBI B ITyOIMKALIMK TEKyIIero roaa [3].

Bo3MOXHOCTDL BBITIOJIHEHUST POOOT-aCCUCTUPO-
BaHHOM pe3eKIINN 0O0CYKIAIN TOJBKO IJIST TallieH-
TOB 0€3 MeCTHOPACIIPOCTPAHEHHOM OITyXOJ1, BO-
BJICKAIOIIEH KPYITHbIE COCYIBI M TPeOYIOIIei Tpo-
TSDKEHHON pe3eKIINH TTPOTOKOB ¢ HEOOXOIUMOCTHIO
(opMHUpOBaHUS MYJITBTUTETIATUKOCIOHOAHACTOMO3A.
Orrepalliio CYNTAIA TTPOTHBOTIOKA3aHHO TTaIneH-
TaM ¢ 3a00JeBaHUSAMM, UCKITIOYAIOIINMI BO3MOXK-
HOCTB IPOBEACHHUS JaTlapOCKOITMYECKOM OITepalinu,
TeM OoJiee Mpoao/KuTelbHON. O0beM pe3eKLuun
IIpU POOOT-aCCUCTUPOBAHHBIX OTTEPAIIASIX TI0 YMOJI-
YaHWIO MpeTIojaral BEITOJHEHNE OOIITMPHOM pe3eK-
LMY TIeYeHU U KayaaubHO# 100skToMun. He ynans-
i 1 cerMeHT, eciim 3To TIPUBOIMIIO K YMEHBIIEHHUIO
oobema FLR <40% mocne BbimoaHeHHoit T1BD,
a TakXke MpU HIMYUM APYrux (akTOpoB puckKa
(XOJIaHTUT B TIpeIONIepallMOHHOM TIEPHUOJIE, XKEeITyXa
TSDKeNoi cternieHn W np.). [lokazaHmeM K W30JIM-
POBAHHOI PE3eKIINN KEITIHBIX TTPOTOKOB CITyKMJIa
JokanbHast opma omyxonu, Tan I mo Bismuth—
Corlette, 6e3 cocynucToii MHBa3UM U METAaCTa3lpoBa-
HUS B TUMGbATUUECKUE Y3JIbI.

[ManmenTa pacmoyarajy Ha CIIMHE C MPHUITOIHS -
TbIM 10 30° roJIOBHBIM KOHILIOM CToJj1a. PacctaHoBka
TTOPTOB TIpeICTaBlieHa Ha PUCYHKE, TaKylo CXeMY
HCTIOJTb30BAIIH JUTS TIPaBO- U JIEBOCTOPOHHEH TeMM-
renaTaKToMuu. KoppeKimnio mo3uImu mopToB OCy-
MIECTBIISITN ¢ YIeTOM MOP(POMETPUUISCKUX TTapaMe-
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TpoB nauueHTa. Orepalinio BITTOJHSIN MOJHOCTHIO
B JIaapOCKOMMWYECKOM BapuaHTe 0e3 NMpUMEeHEHMS
“pyku nomouu”. [MOpUAHYIO TEXHUKY MCIOIb30-
BaJIM TIPU TPYAHOCTIX C IepeMellleHUueM MeTau
TOLUEW KMIIKW K BOpOoTaM MedyeHu. B Takux cutya-
LIMSIX BBITIOJTHSUIM CPEeIMHHYIO JarapoTtomuto 10 cm,
yepes pa3pe3 M3BJeKaau pe3ellMpOBaHHbINA OpraHo-
KOMILIEKC, (pOpMUPOBAIM MEXKHUILIEUHBI aHACTO-
MO3 Ha 1metjie nmo Py, a oTBoxsiIlyo MeTa0 MOABO-
IWJIM K BopoTaM medyeHu. [locie BoccTaHOBIEHUs
LIEJIOCTHOCTU OPIOLIHOM CTEHKM (hOPMUPOBAJM Ie-
MaTUKOEIOHOAHACTOMO3 POOOTUYECKUMU HMHCTPY-
MeHTaMu. JlumdaneHsKTOMUIO TPOBOAMIN B CTaH-
JIapTHOM [IJIS1 OTKPBITBIX OIepalliii BapuaHTe: uc-
cekanu aumdoysisl 8a, p, 12a,b, c, pu 13arpymnmn,
COIJIAaCHO HOMEHKJIaType SIMOHCKOTo MaHKpeaToso-
ruyeckoro ooiecTna [4].

st ctaTUcTUYecKO 00paboOTKU TMPUMEHSIIU
nporpammy SPSS 23.0 (IBM SPSS). HenpepriBHBIC
JlaHHbIe, TIPEICTaBJICHHbIE B BUIe MeIMaH, CPAaBHU-
Banu ¢ mnomomblo U-kputepus MaHHa—YUTHU.
JBYCTOpOHHMII TOYHBIIN KpuTepuii Puinepa wc-
MOJIb30BAJIU JJIsSI CPaBHEHUSI KaTeTOpUabHBIX Mepe-
MeHHbIX. P-3HaueHue <0,05 cuurtanud craTUCTUYE-
CKM 3HAYUMBIM.

Pe3yasTarsi

OnepupoBaH 101 mamueHT. JlnarHo3 BOPOTHOM
XOJJAHTMOKAPLIMHOMBI TTOATBEepKIeH y 98% 060ib-
HbIX. PobOoT-accucTupoBaHHbIE OMepaluy BbITIOI-
HeHbl 13 GombHBIM. IlaToMoOpdoiiornueckoe mom-
TBEPXKJIEHUE NUArHOo3a BOPOTHOW XOJaHTMOKapIIU-
HOMBI monydeHo y 10 maumeHTOB. Y 2 OOJBHBIX
MPUYUHOMN OWIMapHOU OOCTPYKIIMU OKa3ajaach J0-
OpokauecTBeHHasi pyoOlloOBasi CTPUKTYpa, Y OZHOIO
MalyeHTa — capkoma XKeJYHOro Iy3bips. B aHanus
OMMKaANILIUX Pe3yJIbTaTOB XUPYPTUUECKOTo JIeUeHMS
BKJIIOUEHBI TaHHbIe BcexX 13 malueHToB, MOCKOJIbKY
TeXHOJIOTHSI BMelllaTeIbCTBA Oblla OIMHAKOBOM.
IMepuornepaiiMoHHbIE OHKOJOTMYECKUE PE3YabTaThl
oueHuau y 10 mamreHToB. XapakTepuCTUKa ONepU-
POBaHHBIX MAllMEHTOB TIpeJacTaBieHa B TabOa. 1.
OTanuus BbISIBIEHBI TOJBKO MPU OlLIEHKE (hu3nye-
CKOTO cTaTyca 10 11Kajie AMepUKaHCKOTO aHeCTe3U-
onoruyeckoro obduiectBa (ASA), Kotopasi Oblia
Oosiee OJaronmpusITHON B rpyrirne podoT-acCUCTUPO-
BaHHBIX pe3ekuuii. M3 10 maumeHTOB ¢ TUCTOJIOTH-
YecKM MOJATBEPKACHHON BOPOTHOI XOJaHTHMOKap-
uuHomoit I Tun omnyxosieBoro 6J10Ka 1o Kjaaccubpu-
kanuu Bismuth—Corlette BoisiBieH B 1 HaOMogeHUN,
II—B1,Illa—B4,11Ib —B 3, IV — B 1 HabMIOAEHUMN.
VY Tpex mauueHToB C IPYrUMU AUAarHO3aMu YPOBEHb
osoka coorBercTBoBad II (n = 1) u Illb (n = 2)
tunam. OOLIMPHBIE Pe3EKLIMU BbITTOTHEHBI 12 06071b-
HBbIM, M3 HUX MPaBOCTOPOHHSISI T€MUIeNaTaIKTO-
Muss — 7 maumeHtaM. KaynanbHasi J1003KTOMMUS
BbinmosiHeHa 11 mauueHtam. [MOpuaHas TexHUKa
B OMMCAHHOM BbIllIE BapuMaHTe MPUMEHeHa y 2 Ma-
LIMEHTOB. JIByM OOJIbHBIM BBITIOJHEHA KOHBEPCHSI
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TaGauma 1. XapakTeprcThKa OTiepUpOBaHHBIX TTAIIMEHTOB

Onepauus
ITapameTp P
Po6OT-aCCHCTHPOBAHHAS OTKpbITas
Bospacr, et 61 (43-79) 61 (35-80) 0,879
My>XuuH/XeHUI1H, adc. 6/7 47/41 0,625
HNMT, kr/m? 27 (20—32) 25 (16—35) 0,096
ASA 3(2-4) 4 (3—4) 0,049
Cragus o TNM, I-11/I11-1V 4/7 17/70 0,200
Tabauna 2. [NepuonepallMOHHbIE TapaMETPhl ONTEPUPOBAHHBIX MALIMEHTOB
ITapameTp Onepauya P
PoO6OT-aCCHCTUPOBAHHAS OTKpbITast
Yucno paciinpeHHBIX/TTPaBOCTOPOHHUX 7/6 28/60 0,119
reMHUTenaTIKTOMMUIA, adC.
O06beM KpOBOIIOTEPH, MJT 392 (50-950) 561 (50—5000) 0,247
ITponoyKuTebHOCTh ONiepalii, MUH 727 (490—-985) 542 (40—835) <0,001
Yucno ocnoxuenuit >11I mo Clavien—Dindo, a6c. (%) 10 (77) 69 (78) 0,096
90-m1HeBHAas JIeTaIbHOCTD, adc. (%) 1(8) 15(17) 0,255
[TponoKMTETbHOCTD CTALIMOHAPHOTO JIEYCHUS, THEM 22 (11-37) 26 (3—101) 0,723

BCJIEACTBUE COCYIMCTON MHBAa3UM, NOTpeOOBABILCH
pe3eKIIUM BOPOTHOM BEHBI C €€ PEKOHCTPYKIIUEH.
Pesexuusa B oo0beMe RO BoimomHeHa 9 mamueHTam
C BOPOTHOM XOJJAaHTMOKAPLIMHOMOI. ¥ OTHOTIO Ialu-
€HTa IpHU IUIAHOBOM MCCJIEIOBAaHMNM Cpe3a BOPOTHOM
BeHbI OOHAPY:KEHBI KOMIUIEKCHI aAeHOKAaPLIMHOMBI
(R1). CpenHee unciao yoajgeHHBIX JTUMQPATUISCKIX
y310B coctaBmwio 9 (4—20). IlepuomnepalmoHHbIE
JaHHBIE MpUBeAcHBI B TaOs. 2. He BbIsIBIEHO Cy-
IIECTBEHHBIX OTJIMYMII 10 OCHOBHELIM ITapaMeTpaM
MepUONEPAlIMOHHOIO IIeproJa, 3a HCKIIOYEHUEM
MIPOAOJIKUTEABHOCTA OIlepallii, KOoTopas Oblia
0OoJibllIe B TPYIIIE POOOT-aCCUCTUPOBAHHBIX PE3€K-
muii. JleraqbHBIIT MCXOM OTMEYEH y OXHOTO Iamu-
eHTa 79 JIeT, IepeHeCIIero MPaBOCTOPOHHIO TeMU-
TeIaTPKTOMUIO C KayJaJlbHO JIOOZKTOMHEU IIpHU
oobeme FLR 41%. Jlo omepamuu mnoTpeboBaioch
IJINTEIbHOE JIPEHUPOBAHME KEJIYHBIX IIPOTOKOB
B CBSI3U C TSLKEJI0M MEXaHMUeCKOM KeATyXou (001uii
ommpyonH >600 MkMmoiib/11). [TocneonepallmoHHBIA
MEPUOJ, OCIOXHWICSI aCLUTUYECKUM CHUHIPOMOM,
pedpakTepHbIM K KOHCepBaTUBHOM Tepanuu. CMepTh
HaCTyIwiIa OT MH(ULIMPOBAHUS acLUTa C IOCIENI0-
BaBILEN MTEYEHOUYHOM 1 MOJUOPTAHHOM HEIOCTATOY -
HOCTBIO TIPU OTCYTCTBUHU MPU3HAKOB HECOCTOSTEIb-
HOCTU aHACTOMO30B WJIM XOJIAaHTUTA.

OO0cyxKaeHue

PobGoT-accuctTupoBaHHbBIE pe3eKLUUU TeYeHU
BOIIUTM B MPAKTUKY OTHCIICHUI XUPYPTUUCCKOMN Te-
MTaTOJIOTHH, CTICITNAT3NPOBABIINXCSI B MUHIMAJTh-
HO MHBa3uBHOU xupyprum ¢ 2002 . HecmoTpst Ha
PSI OYEBUIHBIX TIPEUMYIIECTB POOOTUIECKOTO KOM-
IJieKca, HAKOIUIEHWE OIbiTa MPUMEHEHUsI poOOT-
aCCUCTUPOBAHHBIX PE3EKIIMA TTeYEHU MPOUCXOANIO
CYIIECTBEHHO MeJJIeHHee, 4YeM JarmapocKonuye-
CKHX pPE3eKINii, B CHJIy OOBEKTUBHBIX TMPUYNH,

CBSI3aHHBIX MpPEXJe BCEro ¢ JOPOroBM3HOI 000py-
JIoBaHUsI. ABTOPBI MeTaaHalKn3a pe3yJibTaToB Jiarna-
POCKOTIMYECKUX U POOOT-aCCUCTUPOBAHHBIX pe-
3eKuii, omyboankoBaHHoro B 2015 1., oTrMeuanu
OTCYTCTBME CTaHIapTU3alMU POOOT-aCCUCTUPO-
BaHHBIX PE3eKLMIi, OTPAHMYEHHOE YMCJIO MUPOBBIX
LIEHTPOB, pa3BMBAIOIIMX 3TO HampaBiieHUE, 00Jb-
IIMHCTBO U3 KOTOPBIX HE MPEONoJe I Ha MOMEHT
nyonukanuu repuoj ooydeHust [5]. Tpu KoHceHCy-
ca 0 JIAaMapoOCKONMYECKOW XUPYPruu TMe4YeHH,
BKIoUass NpuHSThIE B 2017 I, He oOHapyKWIn
MPUHLMITMATBHBIX pa3IMYUii B pe3ybTaTax poooT-
aCCHUCTUPOBAHHBIX M JIaapOCKOMUYECKUX pe3eK-
uii [6].

B cBs3M ¢ 3TUM JIOTMYHBIM TIpEACTaBISIETCS
MOMCK o0OsacTeli MNpUMEHEeHUs] POOOTUUYECKOTO
KOMILIeKca, TAe MperuMylecTBa 0oJblieil CBOOO/IbI
JIBVDKEHUI B CJIOXHBIX M OTPaHWYEHHBIX ITPOCTPaH-
CTBEHHBIX YCJIOBUSIX ObUIM Obl OUeBUIHBI. B xupyp-
IMYECKON rernarooTuu MpenuMyilecTBa poooTnyec-
KO TEXHOJIOTUM MOXHO OXUJaThb MPU OIepalusix
C PEKOHCTPYKTUBHBIM 3TalloM, B YACTHOCTU B XU-
pPypPruyd BOPOTHOM XOJIaHTMOKapUUHOMBI. [ToMumMo
3aKJIIOYMTETLHOTO BOCCTAHOBJIEHUsI OTTOKA KEIUMU,
3a4acTylo TpeOyolero (popMrupoBaHUsl aHACTOMO3a
¢ IByMs U OoJjiee TPOTOKaMU MUHHMAaJIbLHOTO aua-
MeTpa, orepalusi BKIOUYaeT CIOXHBIN pe3eKIIMOH-
HBI 3Tarm, Ipeanojararliiii MOMUMO OOIIMPHOM
pe3eKklur MOOWIM3AIMI0 U ydaJeHUue XBOCTaTOM
JIOJIW, TUCCEKIIMIO 3JIEMEHTOB BOPOT MEYEHMU B YCJIO-
BUSIX OJIU30CTU OIMYXOJIM K MarucTpajbHbIM COCY-
JlaM TIeYeHU U He MeHee CJIOXKHYIO JIMMdaaeHIKTO-
muio. Tem He MeHee 3a mpomeninve 10 et mocie
MOSIBJIEHUsI MEepBOM MyOJIMKALMU O MPUMEHEHUU
POOOTUYECKOTO KOMILIeKca ISl Pe3eKIMU MedyeHu
U KEJYHBIX TTPOTOKOB IMPU BOPOTHOM XOJIAHTMOKAP-
LIMHOME MUPOBOM OMBIT HAKaIJIMBAaeTCsl MEAJIEHHO
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[7]. TToMuMO CIIOXXHOM TEXHUKU OIepaliui pa3Bu-
TUIO HaIpaBJIeHUs TIPEMATCTBYeT OTCYTCTBHUE €IM-
HOTO TTOHMMAaHUSI pOJIM MUHUMAJTbHO WHBA3WBHBIX
PE3EKINI B JICUSHUH OOJTBHBIX XOJaHTUOTICIITIONSIP-
HBIM pakoM BooOIIe. B HEKOTOpBIX cTpaHax Jara-
POCKOITMIECKHI TOCTYTT He TIPUMEHSICTCS IIJIST JIeue-
HUST 5TOM TPYITITHI OITyXOJICH.

B 0630pe, onyonukoBanHoM B 2018 I., ymoMsiHy-
TO 8 OPUTHHATBHBIX MyOJUKALMI, aHATU3UPOBaB-
IIUX Pe3yJbTaThl JIATIApOCKONMMYECKUX BMeIa-
TETBCTB, M 4 CTaThbU, TTOCBAIICHHBIX OLIEHKE OIThITa
pOOOT-aCCUCTUPOBAHHBIX PE3EKIUI TTPU BOPOTHOM
xoJlaHrnokapunHoMme [8]. OOIIee 4ymciao Jamapo-
CKOITMYECKUX M pOOOT-aCCUCTUPOBAHHBIX pe3eK-
uuii coctaBuwio 32 u 51 COOTBETCTBEHHO. ABTOPbI
0030pa OTMEUaroT, YTO MoAaBJIsIOIee OOIbITUHCTBO
pO0OT-aCCUCTUPOBAHHBIX OMepaluii MpPU BOPOTHOM
XOJaHTMOKAPLIMTHOME BBITIOTHEHO B 0O0OBheMe MapIin-
aJTbHOM pe3eKINU TIeYeHW WU W30JIMPOBAHHOMU
pe3eKLMU TMPOTOKOB. DTO OOCTOSITEIbCTBO CYIIIE-
CTBEHHO OTPaHWYMBAEeT BO3MOXHOCTH CPaBHEHWUSI
pe3yJIbTaTOB MUHUMAJIBbHO WHBA3WBHBIX OTEpaIvii
C TPaOIWILIMOHHBIMK BMelIaTeIbcTBaMu. B Hanbosee
KPYITHOI cepuu, BKIItoYaBliel 39 mauueHToB, 00-
IIMPHBIE Pe3eKIINU BBITTOJIHEHBI TOJIBKO 3 MallieH-
TaM B 00bEeMe JIeBOCTOPOHHEN TeMHTEeITaT3KTOMUU
¢ oJIHOU KoHBepcueit [9]. buinapHast peKOHCTPYK-
LIMSI BBITIOJIHEHA TOJbKO 19 maiueHTam, mpuyeMm
B OTO YMCJIO HE BOILIN TMALMEHTHI C OOIIMPHBIMU
PE3EKIIMSIMU.

B 0630pnyo crateio 2019 1. BKioueHo 14 ucce-
JIOBaHUi, O0OOIIMBIINX PE3YJIbTAThI ieueHUs 82 Ta-
mueHToB [10]. Kak 1 B mpenpigyieM o030pe, Bce
KPYITHbIE CEepUU OBUIM TIPEACTaBICHBI MPEUMYIIIC-
CTBEHHO TIAIIMEHTAMHM, IEPEHECIINMU PE3eKIINIO
BHETICYCHOUHBIX JKETYHBIX TTPOTOKOB C OTHCIEHBIMU
OOIIMPHBIMU pe3eKLIUSIMU TieueHH. B ogHOIM 13 Ham-
0oJiee KPYMHBIX CEpUIl, OTCYTCTBOBABIIIEH B TIPEIbI-
JyIIeM 0030pe U BKIIIOUMBIIEH 36 MALMEHTOB, TOJIb-
KO 3 TalyeHTaM BBITTOJTHEHA JICBOCTOPOHHSIST TEMHM-
rerarakromus [11].

CyIiecTByeT eIMHCTBEHHOE OIyOJIMKOBAaHHOE
CPaBHUTEIIEHOE MCCIICIOBAHNE OTKPBITBIX MU MUHM-
MaJIbHO MHBA3UBHBIX pe3eK1iuii, BKirouusliee 10 00-
IIUPHBIX POOOT-aCCUCTUPOBAHHBIX PE3CKIIMIA C yaa-
JIEHWEM XBOCTATOU MOJIA M 32 aHAJIOTMYHBIX OTKPBI-
THIX BMEIIIATeIbCTBA. ABTOPHI OOHAPYXKWIIA XyIIIIHE
HEeTIOCPEICTBEeHHBIE M OTHAICHHBIE PE3YJIBTaThI ITOCIIe
poboT-accUCTUPOBAHHBIX omepaiuii [12]. ABTopbl
JIBYX YITOMSHYTBHIX BBIIIE O030pOB TPUIILIN K 3a-
KJTIOY€HUIO, YTO MUHUMAJIbHO WHBA3WBHAS XUPYP-
TUST BOPOTHOM XOJAHTMOKAPIIMHOMEI B HACTOSIIIEE
BpeMs HaxXOOWTCS Ha CTaaiuu CTaHOBJICHUS.
[MpenBapuTenbHBIE PE3YJIBTAThI CBUIETEILCTBYIOT
0 TEXHUYECKOW BO3MOKHOCTU TTPUMEHEHUS] MUHH-
MaJIbHO WHBA3WBHBIX TEXHOJIOTUI B pamllKaTbHOM
JIeYeHUW OOJBHBIX BOPOTHOM XOJAHTMOKaPIIMHO-
Moli. Bo MHOTMX OTTyOIMKOBaHHBIX CEPUSIX ITOKa3a-
HBI pe3YJIBTaThl, CBUACTEILCTBYIOIINE O MEHBIIEH
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4acTOTE OCIOXHEHUI IO CPaBHEHUIO C U3BECTHBIMU
JTaHHBIMU U3 OTKPBITON XUPYPTUU, a TAKXKE O HaJK-
YU TEHIEHUMU K COKPAILEHUIO MPOIOKUTEIBHO-
CTU CTallMOHApHOTO JieueHMs. TeM He MeHee 3Tu
pe3yJbTaThl He MMEIOT BECOMOI apryMeHTalluu,
B TOM UMCJI€ B CUJTy HAJTWYMS €AMHCTBEHHOTO CpaB-
HUTEJIBLHOTO HCCeA0BaHusl, MoKa3aBIlIero oopart-
HbI€ pe3yJbTaThl.

OO0cyxmast HeoCTaTKA poOOTUYECKOI TaTdop-
Mbl, aBTOPbI OTAEJIbHBIX UCCAEIOBAHUI U cCUCTEMa-
TUYECKOro 0630pa OTMEUalT JOPOTOBU3HY 000OpY-
JIOBaHUSI, TPOMO3IKOCTh POOOTUYECKUX MAaHUITYJISI-
TOPOB, YAaCTO KOH(MIUKTYIOIIUX APYT C IPYTOM KakK
BHE, TaK W BHYTPU OpronTHoN mojocth. [locnenHee
00CTOSITEJILCTBO 3aCIYKMBAET OTIAEIbHOTO BHUMA-
Husg. HecMoTpst Ha OOJbIIyI0 CBOOOMY NBVKEHWIA
paboueil yacTu poOOTUYECKUX WHCTPYMEHTOB, PO-
0oTHYEeCKre MaHUITYISITOPbI 00Jadal0T OnpeneaeH-
HOI MHEPTHOCTHIO B MepeMellleHUU. B aHTos3b14-
HBIX CTaThsIX 3TO CBOMCTBO OMUCAHO OMpeaeeHUEM
“bulky”, cMBICII KOTOPOTO B paBHOW Mepe MOXHO
MepeBeCTH KaK “TPOMO3IKUI” WIN “HEYKITIOXWIA”.
Ha HekoTopbIX 3Tamnax ornepalyii, CBSI3aHHbBIX C He-
00XOIMMOCTBIO CMEHbI aHATOMMWYECKUX O0JacTeit,
yKa3zaHHasi 0OCOOEHHOCTb MHCTPYMEHTApUsl CO3/1aeT
cepbe3Hble MoMexu. B CBSI3M C 3TUM HEKOTOpbIe
aBTOpPBHI TOJIATAlOT, UTO COBPEMEHHAasI KOHCTPYKIIMS
POOOTUYECKOTO KOMILIEKCa HE BIOJIHE YIOBJIETBO-
psieT HeoOXOAMMBbIM TpeOOBaHUSIM U JajibHelilee
pa3BUTHE B 3TOM HaMpaBJ€HUU BO3MOXKHO TMOCIe
ee TEXHMYECKOTo yCcoBeplIeHCTBOBaHus 8, 12].

AHanu3upyst pesysbraTbhl poOOT-aCCUCTUPOBAH-
HBIX PE3EKIIUIA 10 MOBOAY BOPOTHOM XOJaHTMOKap-
LIMHOMBI, HEJIb3s He YITOMSIHYTbH MepBbIA OIBIT Ja-
MapoOCKOMUYECKUX Pe3eKLMi MpU 3TOM 3aboJieBa-
Huu. HecMoTps Ha OGoJiblliee YKUCIO TTyOJMKAIUA,
cepur HaOJIOAEHUI BKIIOYAOT 1—5 mMalueHTOB.
B Haubosiee kpynHoii cepuu u3 14 maliMeHTOB ore-
paiuu BbinojHsMch pu tTumnax [—I1 mo Bismuth—
Corlette. Hu y ogHOTr0O 13 namyeHTOB He ObLIO BbI-
MOJHEHO OOIIMPHON Pe3eKIIMU NeYSHU U yIaJdeHUS
xBocTaroit moysn. TobKo 6 malyeHTaM BBITTOJTHEHA
napiyajibHas pe3ekuus neyeHu [13].

B oGcyxnaemoii padore 12 u3 13 pobor-accu-
CTUPOBAHHBIX OIEpaluii BBITTOJTHEHBI B 00beMe 00-
IIUPHBIX pe3eKluil (BKJIovasi 7 MpaBOCTOPOHHUX
reMUTENaTIKTOMUIT), B TOM YMCJIEe C YyAaJleHUEM
xBocTaToit josu y 11 nmaimeHToB. COMOCTaBUMOCTh
IPYTII M0 00bEMY XUPYPTUUYECKOTO JICUSHUS MOCITY-
JKUJIa OCHOBAaHUEM [IJII KOPPEKTHOIO CpPaBHEHMSI
1 0OOCHOBaHHBIX BBIBOJOB. B oTiimuue or ornbiTa
OOIIMPHBIX Pe3eKLMid, MPEeICTaBICHHOTO B MpPebl-
IyIIUX MyOJauKalusIX, aHaIM3upyemasi cepusl orie-
paluii He BbISIBUJIA YXYIILICHUS] Pe3y/JbTaToB Jieue-
HUsI B TpyMIie poOOT-aCCUCTUPOBAHHBIX PE3CKIIUIA.

OO0cyxxaast TeXHUYECKHUe acleKThl onepaluu, He-
00XOIMMO OTMETUTDh PSii MPEUMYIIECTB pOOOTUYE-
CKOIro KOMILIeKca mepel TpaaUuLMOHHON Jiamapo-
CcKoMuel, KacalolluXcsl CIOXHBIX MaHWUMYJSIIUIA
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B OTpaHMYEHHOM IPOCTPAHCTBE. YKa3aHHbIE Mpeu-
MYIIECTBA CIOKHO BBIPA3UTh M OICHUTH B IIH(PPO-
BOM DSKBUBAJIEHTE, HO KOCBEHHBIM OTpaskeHUEM
9TOW CUTYallUU SIBJISIETCSI OTCYTCTBUE OTJIMYMIA B Uya-
CTOTE OCJIOKHEHUI MO CPaBHEHMIO C OTKPBITHIMU
oreparusiMH.

Henocrarkamu vccienoBaHusi ObLIM Majasl Yic-
JIEHHOCTh OCHOBHOM TPYMIIBI W PETPOCIIEKTUBHBIN
XapakTep MccleI0BaHusI.

3akiouyenne

Texyiuii aTan ocBoeHUsI pOOOT-aCCUCTUPOBAH-
HBIX PE3eKIMil B renaToOMIMapHOil XUPYpTUu Mo-
3BOJIACT CACJIATb MPEAITIOJTOKEHHUE, UYTO 3TU TEXHO-
JIOTMMW MOXHO CUMTaTb ONpPaBAAHHLIMU B JICUCHUU
CCJICKTUBHLIX ITAIIMECHTOB C BOpOTHOfI XOJIAHTHUO-
KapL[I/IHOMOﬁ. H€06X0,I[I/IMI>IM YCJIOBUEM [JIAA 3TOIO
ABJIACTCA OpraHMU3alvsd ITOMOIIIM B CIICHUATINU3UPO-
BAHHBIX OTACJIICHUAX XPIpypI‘H‘-IeCKOfI TCIaToJIOTnn
C OOJIBIIIMM TTOTOKOM ManrMEeHTOB, pacIioJiararommnx
JOCTATOYHBIM OITBITOM TPaIMIIMOHHOIO paauKajib-
HOTO XMPYPTUUYECKOI0 JIeUeHUsI MMPU 3TOM 3a00J1eBa-
HHUN, SKCIIEPTHBIM YPOBHEM MMHUMAJIbHO MHBA3UB-

Background

Radical surgery for perihilar cholangiocarcinoma
(PHCC) remains one of the most challenging fields
in abdominal surgery, associated with the highest risk
of severe and fatal complications. An incomplete list
of factors that determine the complexity of surgery
for PHCC is the multistage treatment, proximity of
the tumor to the large hepatic vessels, the resistant
microbial associations at the pre-resection stage in
the majority of patients, the need for complex biliary
reconstruction after resection of the locally advanced
tumor, the risk of developing liver failure after major
resection, etc. In this regard, the implementation of
minimally invasive resection for PHCC seems far
from being realized as regular clinical practice.
Indeed, the use of minimally invasive liver resection
without bile duct resection and reconstruction as a
standard option for liver tumors may be considered
only for a high-volume specialized hepatobiliary sur-
gery center expertized in open and laparoscopic sur-
gery. According to expert’s recommendations and the
current clinical practice, the laparoscopic approach
can be recommended as a routine approach only for
resections of lateral and anterior liver segments [1].
Major resection and difficult-to-reach segments re-
section remain not been standardized and should be
restricted for specialized centers. It is noteworthy
that cholangiocarcinoma was not a subject of discus-
sion by experts, with the exception of the use of the
laparoscopic approach in resection of 4, 5 segments
for gallbladder cancer. In this regard, minimally inva-
sive surgery for PHCC is currently at the initial stages

HO# xupypruu. BbIBoJbI SIBASIIOTCSI MpeaBapUTEIb-
HBIMU, TpeOyeTcs najibHelillee HaKOIJIeHUe OIlbITa.
IMepcriekTrBa paciiMpeHus MokazaHui K TpuMeHe-
HUIO pOOOT-aCCUCTUPOBAHHBIX OIepaluii CBs3aHa
B TOM YHCJIE C YIyUllleHUeM 3pTOHOMUKHU pOOOTUYE-
CKMX MaHUIYJISITOPOB.

Yyactue aBTOpOB

Edanos M.I. — koHnenmus u nu3aifH Uccaeq0BaHUs,
penakTUpOBaHUE.

AnuxaHoB P.b. — oTBeTCTBEHHOCTb 3a 1IEJIOCTHOCTh
BCEX YaCTEN CTATbU.

KazakoB U.B. — cbop u 06paboTka MaTepuaa.

BanbkoBuu A.H. — c6op u 06paboTKa MaTepuraa.

Menexuna O.B. — c6op u o6paboTka MaTepuaa.

KynesneBa HO.B. — yTBepxkiIeHHe OKOHYATEJIbHOTO
BapMaHTa CTaThU.

Enuzapoa H.W. — cratuctuyeckasi o0paboTKa gaH-
HbBIX, HAalTMCAHWE TEKCTa.

KoponeBa A.A. — c6op 1 06paboTKa MaTepuaa.

KoBanenxko JI.E. — c6op 1 06paboTka MaTepuaa.

LBupkyn B.B. — yrBepXImeHre OKOHYATEILHOTO Ba-
pUaHTa CTaTbU.

of mastering the technique (idea, development) ac-
cording to the IDEAL paradigm for evaluation of
surgical innovation. Therefore, it is needless to men-
tion that a restricted number of centers have the expe-
rience of laparoscopic and robot-assisted resection for
PHCC, and the total number of all procedures does
not exceed several dozen.

According to international consensuses, the ro-
bot-assisted approach has no proven advantages over
conventional laparoscopy in liver resection [1]. Since
one of the main advantages of the robotic complex is
the great freedom of movement of instruments in a
confined space, this advantage can be realized in the
reconstructive stage of the operation. This kind of
benefits from robotics application has not been yet
evaluated in hepatobiliary surgery.

The aim of this study was to compare the immedi-
ate outcomes of the robot-assisted and open liver and
bile duct resections for PHCC based on the single
HPB center initial experience.

Material and methods

The current series was analyzed in a retrospective
single-center observational comparative study. The
control group included patients treated for PHCC by
traditional open surgery from October 2013 to
December 2018. Robot-assisted resection was per-
formed from March 2014 to December 2018.

Examination and perioperative management of
patients consisted of the following stages. All patients
with suspected PHCC underwent CT before biliary
drainage. Biliary decompression was performed by
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. — camera port
. — robotic arms
© — assistant ports

Figure. Trocars position.

means of percutaneous transhepatic biliary drainage
(PTBD). External-internal suprapapillary drainage
was considered the target drainage option. PTBD was
also performed in the presence of cholangitis.
Drainage of the removed part of the liver was per-
formed in the case of inadequately resolving jaundice
and cholangitis. Major liver resection was considered
only if the volume of the future liver remnant (FLR)
was not less than 40%. Otherwise, surgical methods
were used for hypertrophy of the FLR: portal venous
embolization (PVE) and a modified version of
ALPPS (PRALPPS). Detailed information on the
advantages and disadvantages of the embolization
methods is presented in our previous publication [2].
In the lack of hypertrophy of the FLR in patients
without major vascular tumor invasion, one of the
variants of the partial liver resection was performed
(such as Taj Mahal, etc.).

During the current study period, the management
was changed given the high morbidity associated with
cholangitis. The radical surgery is not considered
until the complete resolution of the clinical and labo-
ratory signs of cholangitis [3].

A robotic approach was contraindicated for the
treatment of a locally advanced tumor with major
vascular involvement requiring vascular reconstruc-
tion and extended resection of the bile duct followed
by multihepaticojejunostomy. The robotic procedure
has not been considered in patients with the presence
of background diseases that exclude the possibility of
a laparoscopic operation, especially time-consum-
ing. The standard type of liver resection with the ro-
botic approach included major liver resection and
caudate lobectomy. Caudate lobectomy was not per-
formed if this led to a decrease in the volume of the
FLR of less than 40% after PVE, as well as in the
presence of other risk factors (cholangitis in the pre-
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operative period, severe jaundice, etc.). The indica-
tion for isolated resection of the bile ducts was a local
tumor, type I according to Bismuth-Corlette, with-
out vascular invasion and the lymph nodes metasta-
sis. The patient was treated in the supine position
with the head end of the table raised to 30°. The port's
position is presented in Fig. 1. This scheme was used
for right and left hepatectomy. The port position
might be changed taking into account the morpho-
metric parameters of the patient. The robotic resec-
tion was performed as a pure laparoscopic procedure
without the use of a hand-assisted technique. The
hybrid technique was used in case of difficulties with
moving the loop of jejunum to the liver hilum when a
10 cm middle incision was used for the extraction of
a specimen and Roux-and-Y jejunostomy. After mid-
dle incision closing, hepaticojejunostomywas per-
formed with the robotic approach. During robotic
resection, lymphadenectomy was performed in the
same standard extension as for open procedures and
included removal of nodes 8a, p; 12 a, b, c, p, and 13a
groups according to the nomenclature of the Japanese
Pancreatological Society [4].

Statistical analysis

Continuous data presented as median values were
compared using the Mann—Whitney U test. Two-
tailed Fisher’s Exact Test was used for comparing
categorical variables. A P-value of less than 0.05 was
considered statistically significant. SPSS version 23.0
(IBM SPSS, Inc., Chicago, IL) software package was
applied for data analysis.

Results

At the time of publication, more than 130 patients
underwent resection for PHCC. During the analyzed
period, 101 patients were operated. The diagnosis of
PHCC was confirmed by pathological examination
in 98 (98%) of patients. Robot-assisted resection was
performed in 13 patients. The pathological confirma-
tion was obtained in 10 patients after robotic proce-
dure. In other patients, the benign biliary stricture (2)
and a gallbladder sarcoma (1) were found. The analy-
sis of immediate surgical outcomes included data
from all 13 patients since the technology of proce-
dure was the same. The perioperative oncological
parameters were evaluated in 10 patients. The demo-
graphic data of patients in the compared groups are
presented in Table 1. The difference was found only
in the assessment of physical status according to the
American Society of Anesthesia (ASA) scale, which
was more favorable in the group of robot-assisted re-
sections. In 10 patients with a confirmed histological
diagnosis of PHCC, the distribution by tumor type
according to the Bismuth-Corlette classification was
asfollows: I -1,11-1,I1la-4,1IIb-3,4- 1. Inthree
patients with other diagnoses, the level of biliary ob-
struction corresponded to type II (1) and I1Ib (2).
Major liver resections were performed in 12 patients,
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Table 1. Demographic data

Parameters Type of approach P
robotic open
Age 61 (43-79) 61 (35-80) 0.879
Gender (m/f) 6/7 47/41 0.625
BMI 27 (20—32) 25 (16—35) 0.096
ASA 3(2-4) 4 (3-4) 0.049
TNM stage (I-11/T11-1V) 4/7 17/70 0.200
Table 2. Perioperative parameters
Parameters - Type of approach P
robotic open
Extended or right hepatectomy 7/6 28/60 0.119
Blood loss (mL) 392 (50—950) 561 (50—5000) 0.247
Time of operation (min) 727 (490—-985) 542 (40—835) <0.001
Major morbidity (>1I, Clavien—Dindo) 10 (77) 69 (78) 0.096
Mortality 1(8) 15 (17) 0.255
Hospital stay, day 22 (11-37) 26 (3—101) 0.723

including right hepatectomy in seven patients.
Caudate lobectomy was performed in 11 patients.
The hybrid technique described above was used in
two patients. The conversion was performed in two
patients due to vascular invasion, which required
portal vein resection and reconstruction. R0 resec-
tion was performed in nine patients with PHCC. In
one patient, postoperative pathologic examination of
the portal vein section revealed adenocarcinoma
complexes (R1). The mean number of removed
Iymph nodes was 9 (4—20). Intra- and postoperative
outcomes are presented in Table 2. The significant
difference was found only in the duration of the pro-
cedure, which was longer for robot-assisted resec-
tions. In the robotic group, the in-hospital death was
observed in one patient, 79 years old, who underwent
right hepatectomy and caudate lobectomy with the
volume of the FLR of 41%. In the preoperative peri-
od, long-term biliary drainage was required due to
severe obstructive jaundice (more than 600 pmol/1).
The postoperative period was complicated by ascitic
syndrome refractory to conservative therapy. The
death occurred from ascitic fluid infection followed
by hepatic and multiple organ failures without signs
of anastomotic leakage or cholangitis.

Discussion

Robot-assisted liver resections have entered the
practice of surgical hepatology departments special-
ized in minimally invasive surgery since 2002. Despite
a number of obvious advantages of the robotic com-
plex, the accumulation of experience in robot-assist-
ed liver resections proceeded slower than that for
laparoscopic resections due to objective reasons re-
lated primarily to the high cost of equipment.
According to a meta-analysis, published in 2015, very
few centers in the world were specialized in robotic

liver surgery with a limited number of resections on
highly selected patients. The technique of robotic
resection had not been standardized and most of
these centers hardly had gone through the learning
curve [5]. Three consensuses on laparoscopic liver
surgery did not find any advantages of the robotic ap-
proach over conventional laparoscopy in liver resec-
tions [6].

In this regard, it seems logical to search for areas
in HPB surgery, where the advantages of the robotic
complex would be obvious. The benefits of robotic
technology can be expected in reconstructive surgery,
which is an intrinsic part of PHCC treatment. The
radical procedure for perihilar biliary cancer includes
several technically challenging stages as mobilization
and removal of the caudate lobe, dissection of the
elements of the hepatic hilum, complex lymphad-
enectomy, and finally biliary reconstruction with two
or more ducts, often of tiny diameter. Nevertheless,
over the past 10 years after the first publication on a
robotic complex application in the radical treatment
of PHCC, world experience has been slowly accumu-
lating [7]. In addition to the complex surgery, the
development in this field is hindered by the lack of
comprehension of how far the minimally invasive
surgery may be applied in the treatment of cholangio-
carcinomas. In some countries, the laparoscopic ap-
proach is not allowed to be used in cholangiocarcino-
mas surgery.

In a review published in 2018 included eight
original publications for laparoscopic procedures
outcomes and four articles evaluating the experience
of robot-assisted resections [8]. The total number of
laparoscopic and robot-assisted resections was 32
and 51, respectively. In the review, published in 2018,
the authors drew attention to a lack or a limited num-
ber of major liver resection [9]. This is a significant
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limitation for comparing minimally invasive and
open surgery. In the largest series of Liu, which in-
cluded 39 patients, major liver resection was per-
formed in only three patients (left hepatectomy) with
one conversion. Biliary reconstruction was performed
in only 19 patients, and this number did not include
patients with major liver resections [9].

The recent review, published in 2019, included 82
patients treated for PHCC with minimally invasive
resection [10]. As in the previous review, all large se-
ries were represented mainly by patients who under-
went resection of the extrahepatic bile ducts with a
few cases of major liver resection. One of the largest
series which were not analyzed in the previous review
included 36 patients with only three cases of left he-
patectomy [11].

To date, there is the only published comparative
study of open and minimally invasive resections,
which included 10 major robot-assisted liver resec-
tions with caudate lobectomy and 32 similar open
procedures. The authors found the worst immediate
and long-term outcomes after robot-assisted surgery
[12].

The authors of the two reviews mentioned above
concluded that minimally invasive surgery for PHCC
is currently in its infancy. Preliminary results indicate
the technical feasibility of using minimally invasive
technologies in the radical treatment of PHCC.
Many published series reveled a lower incidence of
complications compared to the known data from
open surgery, as well as a tendency towards a reduc-
tion in the length of hospital stay. Nevertheless, these
findings are not evidence-based due to the lack of
comparative studies and large heterogeneity of pub-
lished series.

The most sited shortcomings of the robotic plat-
form are the high cost of equipment and the bulkiness
of robotic manipulators, which often conflict with
each other, both outside and inside the abdominal
cavity. Despite the great freedom of movement of the
working part of robotic instruments, robotic manipu-
lators have certain inertia in movement. When chang-
ing anatomical regions, bulky instruments create se-
rious interference. In this regard, some of the authors
believe that the present version of the robotic com-
plex does not fully meet the necessary requirements
and further development in this field is possible after
the technical improvement of the equipment [8, 12].

It should be noted, that the series of laparoscopic
resections also had limitations. The case number in
the majority of published series did not exceed five.
The largest series of 14 patients included cases of only
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type I, II according to Bismuth-Corlette classifica-
tion. None of the patients underwent major liver re-
section and caudate lobectomy. Only six patients
were treated with partial liver resection [13].

In the relatively small current series, 12 of 13 pa-
tients underwent major liver resection (seven right
hepatectomy) with caudate lobectomy in 11 cases.
This served as the basis for a correct comparison with
open resections and a reasonable conclusion. Unlike
the experience of robotic major liver resections pre-
sented in previous publications, the analysis of the
current series did not reveal inferior outcomes in the
robotic group.

Considering the technical aspects of the opera-
tion, it is necessary to note a number of advantages of
a robotic complex over traditional laparoscopy in
terms of complex manipulations in a confined space.
These benefits are difficult to quantify, but an indirect
reflection of the robotic approach advantages is the
lack of differences in major morbidity when com-
pared to open surgery.

The shortcomings of the current study were the
small number of patients in the robotic group and the
retrospective design of the study

Conclusion

The current stage of development of robot-assis-
ted resections in hepatobiliary surgery suggests that
these technologies can be justified for the treatment
of highly selective patients with PHCC in high-vol-
ume specialized HPB departments that are exper-
tized in minimally invasive surgery. These conclu-
sions are preliminary and require the accumulation
of further experience. The possibility to expand the
indications for the robotic approach depends on,
among other items, improving the ergonomics of ro-
botic arms.
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