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Llenb: oLEeHNTb NpenMyLLecTBa U HeoCTaTKM NanapoCcKoNMYeckmnx N poboT-aCCUCTUPOBAHHbLIX aHTUPEMIIOKCHBLIX
onepauun.

OcHoBHble nonoxeHusa. Pedniokc-a3odarnt Ha GoHe rpbiXn NULLLEEBOAHOIFO OTBEPCTUA Anadparmbl 3aHNMAET
TpeTbe MEeCTO B CTPYKTYpe racTpO3HTEepOsorniyeckmx 3abosieBaHunii. Pasasnutie MasioMHBa3MBHBLIX XUPYPrMYecKnx
TEXHOJIOTMIN NPUBENO K YBEJIMYEHWNIO KOJIMYECTBA NanapoCKonuyYeckmnx n poboT-aCCUCTUPOBAHHBLIX aHTUPEdJIHOKC-
HbIX onepauuii. B o63ope nutepaTtypbl paccmMaTpuBatoTcs 12 nccnegoBaHuii, pesdynbtaTbl KOTOPbIX Oblav ony6an-
koBaHbl ¢ 2002 no 2020 r., ¢ 06LKUM KonnyecTBOM naumeHToB 1633. B 60NbLUMHCTBE U3 HUX NPU CPaBHEHUWU Na-
NapoCKONMYecKnx n poboT-aCCUCTUPOBAHHbLIX aHTUPEdIOKCHbIX onepauuii He ObiNo BbISIBIEHO NPEVMMYLLECTB ToM
N UHOW MeToauKN. B HEeKOTOpbIX ncCceaoBaHUsaX Obli OTMEYEHbI BbICOKME CTOMMOCTb U AJIMTENIbHOCTb ornepa-
LM NpU NCNOJIb30BaHNM POBOTU3MPOBAHHOIO XMPYyprieckoro komrekca «da Vinci». B gpyrvux nccnepoBaHmsx
Cco00LLIaeTCs 0 BO3MOXHOM YJy4LLEeHUW Pe3ynbTaToB NevyeHmns naumMeHToB ¢ 60ablunMn U/ mnmn peumanBHbIMn rpbi-
XaMu NULLEBOOHOro 0TBEPCTUSA Anadparmbel 6aarogaps BbICOKOM TOYHOCTU ABUXEHWUI U yNYHLIEHHOW BU3yanu3a-
LMK, XapakTepHbIX 47151 POOOT-aCCUCTUPOBAHHbIX onepaLuii.

3akn4yeHne. Heob6xoaMmMo NnpoBeaeHne AanbHEenLIMX nccneaoBaHnii JaHHOM npobnemsl Ana paspaboTku noka-
3aHU K BbIOOPY TOrO MM MHOTO XMPYPriMyeckoro A0CTyna, a Takke Co3h4aHue eguHOoro npo3paYyHoro aaropurma
XNPYPrMYecKoro Jie4eHns NaLmMeHToB ¢ pedtoKc-330(parnTtomM 1 rpbikei NULEeBOAHOro OTBePCTUS Anadparmel.
KnioueBble cnoBa: poboT-acCUCTUPOBaHHasa dyHaonaMkauus, poboTU3NPOBaAHHbIA XMPYPrMYECKNA KOMMIEKC
«da Vinci», rpbi>a nmweBoaHOro oTeepcTma anadpparmbl, pepniokc-33odarnt
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Hiatal hernia surgery: laparoscopic versus robotic approach?

Roman N. Komarov, Sergey V. Osminin, lidar R. Bilyalov”
Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim. Evaluate the advantages and disadvantages of laparoscopic and robot-assisted anti-reflux operations.
General findings. Reflux esophagitis in the association with hiatal hernia on the third place in the structure of gas-
troenterological diseases. The development of minimally invasive surgical technologies has led to an increase in
the number of laparoscopic and robot-assisted anti-reflux operations. The literature review includes 12 studies, the
results of which were published from 2002 to 2020, with a total number of patients 1633. In most of them, when
comparing laparoscopic and robot-assisted anti-reflux operations, the advantages of one or another technique were
not revealed. In some studies, the high cost and duration of the operation were noted when using the da Vinci robotic
surgical complex. Other studies have reported possible improvements in the treatment outcomes of patients with
large or recurrent hiatal hernias due to the high precision of movement and improved visualization characteristic of
therobot-assisted surgeries.

Conclusion. It is necessary to conduct more researches on this problem to develop indications for the choice of a
particular surgical approach, as well as to create a single transparent algorithm for the surgical treatment of patients
with reflux esophagitis and hiatal hernia.
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Bseaenue

TakTuka JieueHusT MAlMeHTOB C IPbIKAMK THUIEBO/I-
noro orsepcrus auadparmel (ITIO/I) saBsgeTcs omHOM
13 3HAYUMBIX MPOOJIEM COBPEMEHHOU TaCTPOIHTEPOJIO-
ruu. [lo marnbM psiza aBropos, [TIO/] BXoAsT B TPOIKY
HanboJIee YacTo IUATHOCTUPYEMBIX 3a60JIeBaHUIT JKeJTy-
nouno-kumevHoro tpakta (JKKT), ycrymas mo pac-
MIPOCTPAHEHHOCTU JIUIIb SKEeJTYHOKAMEeHHOU 6oJie3Hn
U SI3BEHHOW OOJIE3HU JKETy/JKa W JBEHAAIATUTIEPCTHON
kumkn [1, 2]. Tlo gaHHBIM OTedecTBEHHON U 3apy6esk-
HOWl Jmmreparypsl, pacrpocrpaneHHoctb [TIO/] cpenn
TPYAOCIOCOGHOTO HACEJICHUSI PA3BUTHIX CTPAH COCTaB-
ager ot 5 10 40 % u Moxker gocturath 50—80 % y ma-
[UEHTOB TOKUIOr0 Bodpacra [3, 4]. B mosoBune Ha-
6mopnennii TTIO/[ mMoxxer nporekath 6e3 KIMHUYECKUX
MIPOSIBJIEHNIT, OHAKO, TI0 JAaHHBIM HEKOTOPBIX aBTOPOB,
6osee 90 % STUX MALMEHTOB C TEYEHUEM BPEMEHU OTMe-
YaloT TIOSIBJIEHNE TUITUYHBIX CHUMIITOMOB PeqJIIOKC-330-
(arnra (PI), TakMX Kak M35KO0Ta, OTPHIKKA BO3YXOM,
qucdarust wim oxaunodarust [4].

P9 — 3a6osneBanue, 0GyCJOBJIEHHOE MNATOJIOTH-
YecKUM 3a6pPOCOM U JIJIUTETbHBIM BO3JIENCTBUEM >Ke-
JYJOYHOTO W/WJIN JAYOJEeHAJbHOTO COJAEPIKUMOTO
Ha CAMBUCTYI0 000JIOYKY muieBoja. Pasputnio PO
CIOCOOCTBYIOT ~HapPYIIEHUST MOTOPHO-9BAKyaTOPHOI
byHKIMT KemyAKa, a TaKKe [JIUTETbHOE CHIDKEHUE
JABJEHNS B HIDKHEM IHIeBoAHOM cduuKTepe (HIKe
5 MM PT. CT.), aCCOLIUMPOBAHHOE C HEJOCTaTOYHOCTHIO
KJIAIIAaHHOTO ammapara KapAuu. ITH (QYHKIIMOHATIb-
HbIe HAPYIIIeHUsI, B GOJIBITUHCTBE CIYYaeB, BO3MOXKHO,
o6ycnosnensl HammaumeMm ITIO/I, xoropyio amarzo-
crupyior 'y 80—90 % Goabubix PI [5]. ¥V manmnen-
TOB ¢ pedIroKCc-330(ParuToM, OCJIOKHEHHBIM TIeNTHYE-
CKOM CTPUKTYPOH, 43BOU THIIEBOJA WJINU MUIEBOIOM
bBapperra, T'TIO/l pa3nmuHBIX pPasMepPOB BBISBJISIIOT
npaktuyecku B 100 % naGmogenuii [6].

CorJjlacHO COBPEMEHHBIM KJIMHUYECKUM PEKOMEH-
JarusaM, JjedeHne PO HaumHAIOT ¢ MeINKAMEHTO3HOU
tepanuu [7]. K coxanenuio, B 40 % HabmoAeHIA KOH-
CepBaTUBHOE JieueHNe OKa3bIBaeTcss HeaD EKTUBHBIM
u cuMnToMbl PO coXpaHSIOTCS WU TIPOTrPeccupyior
[8]. I1pu aToM fazke cpejy MalueHTOB, Y KOTOPBIX Ha-
6JI0/1aeTcsl TIOJOXKUTENbHBIH 3(PdEKT OT JeKapcTBeH-
HOIl Tepanuu, COXpPaHSIETCS] PUCK PAa3BUTHUST OCJOXKHE-
HUH, TaKMX KaK CTPUKTYpa MUIIEBO/IA, KPOBOTEUEHIE
I KHUIIeyHasl MeTalllasus SIuTeaus nuiesoga [9].
HeadpderTnBHOCTD KOHCEPBATUBHOTO JICUEHUS, a TaK-
’Ke Pa3BUTHE OCJOKHEHUH MOTYT OBITh pPacileHEeHbI
KaK MOKA3aHUs K XUPYPTIUYECKOMY JIEYeHNI0, KOTOPOe
3aKJII0YAETCS B YCTPAHEHUN aHATOMHUYECKOTO CyOCTpa-
Ta, crnoco6erByioniero pazsutuio P9 — T'TIO/l u cos-
JaHUW aHTUPEeJIIOKCHOTO MeXaHu3Ma — YHIOILIH-
KaIMOHHON MaHXeTKH.

[TepBbIM COOOIEHNEM O XUPYPTUYECKOM JI€UEHUN
IO/ crana pabora A.L. Soresi, omy6anKoBaHHAS
B 1919 r. [10]. BbimosHeHHasT UM OIepalys 3aKJIO-
Yyajach B HU3BEJEHUH OPraHoB, PaCIHOJIaraBIIIXCs
B I'PbDKEBOM MelllKe, B OPIOIIHYIO TOJOCTb W YIIH-
BaHUM JradparMbl OT/EJbHBIMHU Y3JOBBIMU IIBAMH.

Jra onepanys Jajna Hayaao IepBOMY HCTOPUYECKOMY
arany xupyprum ['TIO/I, xoTopblil XapakTepusyercs
AHATOMWYECKUM TOJXOJIOM K JiedeHno. Bee omeparun
TOTO BpeMeHU GbLTH HAMIPaBJIeHbl Ha YMEHbBIIEHIE Pa3-
MEpPOB THIIEBOHOTO OTBEPCTHS AMAadPArMbl U OTJIH-
YaJIUCh JPYT OT JPYTa JIUIIb CIIOCOO0M YITUBAHUSI.

BaxxHy1o posib B MOHMMaHUU B3aUMOCBSI3U MEKIY
AQHATOMUYECKUMH WM3MEHEHUSMU 30HbI Kap/uu, pac-
cTpoiicTBaMil  (DU3UOJOTHYECKUX TIPOIECCOB M MOP-
(posormueckuMy TPOSBIEHUSIMU 3a00JIeBaHUS ChITPA-
au pa6orsl P.R. Allison u N.R. Barrett [10]. O6a
aBTOpa COCPENOTOYN/IM BHUMAaHWE Ha IpepoTBpalile-
HUM pedIioKca XKeJIyJoYHOTO COJAEP’KUMOro B IIHIIIe-
BOJI, CUNTasl €ro KJIOYeBbIM 3BEHOM Iarorenesa PO.
P.R. Allison ormeuan neo6xomuMocTh Kpypopaduu,
paccMaTpuBasi ee KaK CIoco6 MpefoTBPAIEHHus pe-
(okca, a N.R. Barrett cuuran o6si3aTesbHBIM BOC-
craHoBjenue octporo yriaa I'mca. Takum o6pasom,
ObL7IO TOJIOKEHO HA4yaJl0 HOBOMY HCTOPHYECKOMY
arany B jedernnu [TIO/l u PO — anrtupedJiokcHoi
XUPYpPruu. 3aKOHOMEPHBIM Pa3BUTHEM 3TOTO TIOIXO-
Jla CTaJ0 TIOSBJIEHWE MHOXECTBA METOAWK XUPYPIH-
YeCKOTo JIeYeHUsI, HAIIPABJIEHHBIX KaK Ha yCTpaHEHHe
camoii I'TTO/I, Tak m Ha mpepoTBpanienne pedJorca
(Lataste, Mustard, Boerema, Hill, Nissen, Toupe,
YepHOYCOB 1 ZIP.).

CoBpeMeHHbIE TTOAXObI K XUPYPIUYECKOMY Jieve-
wuto [TIO/l m PO ocHoBbIBatoTCSI Ha (GAa30BBIX MPWH-
IUITaX orepaiuii, pa3paGoTaHHbIX B HaYaJe W CepeJin-
He XX Beka. XapakTepHOH 4epToil Halllero BpeMeHU
CTaJIO aKTUBHOE BHe/IpeHNE COBPEMEHHBIX 3H/I0BH/IEO-
XUPYPIU4eCKNX TEXHOJIOTUN M CHIDKEHUEe TPaBMaTHy-
HOocTH omepanuii. [InoHEepoM MamapocKomuyecKou aH-
tupedmiokcHol xupyprun cran Bernard Dallemange,
KoTopbiil B 1991 1. BBITIOJHUI NTEPBYIO JIAIAPOCKOTIN-
yeckyio ¢yupommnkammio mo Nissen-Rossetti [11].
B reuenue mocaeayomuX HECKOIBKUX JIeT Ha IPaKTU-
Ke ObLIO [IOKA3aHO, YTO JIAAPOCKOIMUYECKUN JOCTYI
SBJISIETCST METOZOM BbIGOpA IS aHTHPEQIIOKCHBIX
onepanusax [12].

3aKOHOMEPHBIM TTPOJIOJIKEHNEM BHEIPEHUS JOCTH-
SKEHUI HAYYHO-TEXHIUYECKOTO MPOrpecca B XUPYPIrHio
CTAJO TOsIBJIEHHE POGOTHYECKOTO XUPYPTUUECKOrO
kommtekca (PXK) «da Vinci» (Intuitive Surgical Inc.,
Cannuseiin, Kamudopuus, CIITA). B 2000 roay arent-
CTBO MUHUCTEPCTBA 3/[PABOOXPAHEHNUS W COITMATBHBIX
cayx6 CIHIA (Food and Drug Administration) maso
paspellienue Ha TPOBe/leHNe XUPYPrUUecKuX BMeIra-
tesberB ¢ omomibio PXK «da Vinci», a 8 2001 roay
npu nopgep:xke University Medical Center (UMC)
7 OTJIeJIeHNsI XUPYPIruM Y HUBEpCUTeTa mrarta Apru3oHa
OBLTIO TTOJIYyYEHO pa3pelieHre Ha TePBYI0 PoOOT-acCu-
cruposannyio (PA) onepaumio [13]. C Tex nop koJm-
YeCTBO XUPYPrUUECKUX BMEMIATEIbCTB, BBITIOJHSIEMBIX
npu nomomu PXK, exerogHo mporpecCUBHO yBe-
suunBaetrcsa [14]. K Hacrosiiemy BpeMeHU B MHPO-
BOH JinTepaType HAKOIJIEH OIpejeseHHbIl onblT PA
AHTUPEe(IIOKCHBIX OTepaIii, KOTOPBI TOJIYYHJI OT-
paXKeHWe B CHUCTEMATHYECKOM 0630pe, MOCBSIIEHHOM
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gedennto 'TIO/] u PO [15]. Cpeanm oreyecTBeHHBIX
aBTOPOB /IO CHX MOP HET €IMHOTO MHEHWS OTHOCUTEJb-
HO BO3MOKHOCTEN M mokazanuii Kk npuMeHennio PXK
npu I'TIO/[] m P3. Tak, B mpoexTe HAIMOHAJIbHBIX
KJIMHUYECKNX pekoMenjaiuii mo jgevernio [TIO/,
MpeicTaBIeHHOM PoccuiickuM o6IIecTBOM XHUPYPTOB,
9TOT BOIIPOC OCTAJICSI HEOCBEIIeHHbIM. TakuM o6pa-
30M, BBUJY 9KOHOMUYECKHUX (DAKTOPOB, HEGOJIBIIOTO
koamuectBa PXK B Poccum, Bompoc 1iesnecoo6pas-
HocTu PA omepannii m mpemMymiecTB Iepes Jianapo-
CKOIIMYECKUMH TeXHOJIOTUSMU OIEePATUBHOIO JIeYeHUS
IO/ ocTtaercss OTKPBITHIM.

B cBere BbllIeCKa3aHHOTO IIPEJCTABJSETCS aAKTY-
AJbHBIM TPOAHATM3UPOBATD OTEYECTBEHHBIE W MU-
pOBble IMy6GIUKALNU C IEJNbI0 OIEHKH IPEeuMYIIECTB
n HegocTaTkKoB PA  aHTHpPedIIOKCHBIX OIeparuit
U yTOUYHeHUs TokazaHuil kK npumeHenuio PXK y ma-
muenToB ¢ I'TIO/] u PO.

Mbl M3y4YnmIn aKTyaJIbHYIO 3apyGeKHYI0 M OTede-
CTBEHHYIO JINTEPATYPY, MOCBSIIEHHYIO XUPYPTUYECKO-
My sedennio [TIO/] n PO sanapockonnueckuM J0CTy-
moM u ¢ npuMerenneM PXK «da Vinci», a takike ux
cpaBHHUTeJbHOMY aHamudy. [loumck pabor, mocssiteH-
HBIX TeMe 0630pa JIUTEPATYPh, TPOBOAMIIN B 6a3ax JaH-
Hbix Pubmed, Scopus, Google Scolar, Cyberleninka,
eLibrary, DisserCat, ScienceDirect. IIpu atom 6biin
HCIIOJIb30BAHbI KJIIOYEBbIE CJIOBA: «JIAIIAPOCKOINYecKast
(pysmOoIIMKAINITY, «POOOT-ACCUCTHPOBAHHDIE aHTHPED-
JIIOKCHbIE omepanuny», «da Vinci», «Tpbika MHUIIEBO/I-
HOTO OTBepcTHsl auadparMbi», «pedokc-a30daruts.

HecMotrpss Ha axkTyalbHOCTb NPOOJEMbI, HAM Y/JAlI0Ch
HaliTy MeHee 20 MyGIMKAIWA, yIOBJETBOPSIONIMX TI0-
1cKoBbIM 3ampocaM (Ta6. 1).

W.S. Melvin et al. B oxmoii u3 mepBbIX pador,
HOCBAIIEHHBIX aHTuped IIoKCHBIM PA onepanusM, ot-
MedaeT 6e30macHOCTb W 3¢ PEKTUBHOCTD MTPUMEHEHIST
PXK «da Vinci» B JiedeHUHU MAIMEHTOB ¢ pedIIoKc-
a3oarutom [16]. B mpocnexktnBHOE uccaemOBaHueE,
pe3yJsbTaThl KOTOporo 6b11u ony6ukoBanbl B 2002 1.,
6b1 BRJTIOYeHBI 40 601pHBIX PI. B rpynmy narmen-
TOB, OLIEPUPOBAHHDBIX JIAIIAPOCKOIINYECKUM JIOCTYIIOM,
Bonn 20 marmenToB, 17 M3 HUX BBIMTOJHUIH QyHIO-
mukaruio o Nissen u 3 — no Toupe. I'pynma PA
omeparyii OblTa CXOAHA IO KOJMYECTBY MAI[MEHTOB
U COOTHOIIEHUIO IPIMEHEHHDIX OIlePATUBHBIX TEXHUK:
n = 20, 17 u 3 coorBercrBenno. Ilepuon nHabsome-
HUS OOJIbHBIX B JIByX I'DYIIIAX COCTAaBUJ B CpEIHEM
11,2 u 6,7 Mecsi1a COOTBETCTBEHHO. ABTODPBI TPUIILITH
K BBbIBOJY, 4TO 06€ T'DYIIbI CTATUCTHYECKH HE OTJIH-
YaJIMCh TI0 YPOBHIO MEPHONEPAINOHHBIX OCJIOKHEHUH,
JUTTEbHOCTH TOCIMTAIM3AINN, KOJUYECTBY peli-
JIMBOB, TIpu 3TOoM 0O0Iiee BpeMs PA omepaiuii GbLIO
B cpesiHeM Ha 45 MUHYT 60JIblile, 4eM JanapocKonuye-
CKHUX. ABTOPBI CBSI3BIBAIOT PA3HUILy B JAJUTENbHOCTH
olepalyy C 3TAllOM OCBOEHUS METOAMKU U OTMEYAIOT
HEOOXOAMMOCTD JIOTMOJHUTENbHBIX HCCIEJOBAHUN TMO-
CcJie TIPOXOXKAEHNST KPUBOII 00yUeHs.

B mocaenyommx uccaeroBaHUAX OBLIM  TIOJY-
YeHbl [OXOXKHe pPe3yJbTaTbl, KOTOPble CBUIETEeNb-
cTBOBaJM O TOM, 4yTo PA omeparuum B cpaBHEHUN

Tabauua 1. Kpatkasi Xxapakrepuctuka 1myGauKanuii, BKIIOYEHHBIX B JUTEPATyPHBIIH 0630D

Tun Ipynmbr Yucao
Wccnenosanue [Tepuoa HabmoneHUST
HCCJIeJOBAaHUS MaIeHToB MaIMeHTOB
g JID 20 11,2 Mecsara
Melvin et al., 2002 8078 PAD 20 6,7 Mecsia
] JID 25 6 MecsiteB
Draaisma et al., 2006 PKI PAD 25 6 Mecanes
. JID 25 22,3 Mecdna
Morino et al., 2006 PKU PAD 25 223 Mecsia
g JID 11 12 MecsineB
Nakadl et al., 2006 PKI PAD 9 12 MecsIIeB
. JID 20 1 Mecsiig
Muller-Stich et al., 2007 PKU PAD 20 1 Mecsir
Brenkman et al.,2016 P PAD 40 11 Mecsues
. JID 151 1 Mecsan
Soliman et al., 2020 291 PAD 142 1 Mecsr
Gerull et al., 2020 1 PAD 233 60 mecsies
JID 30 10 mecsiiieB
Tolboom et al., 2016 P PAD 45 3 Mecsia
, JID 278 23,7 Mecdia
O’Connor et al., 2020 P PAD 114 15,1 Mecsia
CeMeHgKUH U coasT., 2019 P1 IEXCED 27921 Menee 1 MecsIa
Bermes u coast., 2019 PU PAD 37 6 MecsaieB

[Ipumeuanne: * I[IN — npocnextusHoe ncciaegoanme; PKU — pangomusanpoBanHOe KOHTpoJupyeMoe ncciaenoBanne; P11 — pert-
pocniexTHBHOE Hcciaenoanne; PAD — pob6or-accuctupoBanHas Qynpommmkanus; JIO — sanapockonmyeckas GyHIOIIIKAINL.
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C JIaNapOCKOMMYECKUMH TPe6yIOT GOJIbIIEro KOJIH-
YecTBA BPEMEHW TPHU OAMHAKOBOH 3(PPeKTUBHOCTH,
YPOBHE II€PHOIEPAIMOHHBIX OCJIOXHEHWH, [IUTeNb-
HOCTH TOCHUTAIN3AINH, HEOOXOIMMOCTH TIOBTOPHBIX
omeparmit [17—19]. Tlpu atom pasauma B o6IieM
BpeMeHU ormeparuy OblTa 0GyCJOBJIEHA JJUTENbHO-
CTbIO TOJATOTOBUTEJNBHBIX MEPONPUATHI B TpyIiie
PA xupypruu, a BpeMs, He0OXOAUMOEe Ha BBITIOJTHE-
HUe TeX WM MHBIX 3TalloB ONepalud, CONOCTaBUMO
C JIATIAPOCKOTMYECKUM JIOCTYTIOM. B HEKOTOpBIX pa-
60Tax [JIUTEJbHOCTb HEIOCPEJCTBEHHO CaMoOi olle-
paiun Obla MeHbile B rpynme PA omeparmii. Tak,
B.P. Muller-Stich et al., cpaBuuB 2 rpynmel manu-
eHToB 10 20 YesoBeK B KaXKIOW, OMEPUPOBAHHBIX Ja-
napockonuyecku u ¢ npumenenuneM PXK, ormeuaior,
YTO TPHU COOIONEHUH Psiia YCJAOBUN CKOPOCTH BBI-
nojHeHus PA onepanuy 3HaYMTEJIbHO YBEJIMYUBAETCS
[21]. Tlo ux maHHBIM, CpenHss JJTUTEJbHOCTb Olepa-
un ¢ npuMenenneM PXK cocraBuia 88 MunyT mpo-
tuB 102 MUHYT B IpylIle JalapoCKOIUU. ABTOPbI KOH-
cratupyior, uro PXK o6ramaer psgoM npeuMyiiecTs,
KOTOPBIE TO3BOJIIOT YCKOPUTh MOGHIN3AINIO SKETy-
Ka U IHUIEeBoJa B 00JAaCTH HUIEBOJHOTO OTBEPCTUS
auadparmMel 1 061erduTh (GopMHUpOBaHUE (DYHIOILIN-
KaIlMOHHON MamXeTKu. Kpome Toro, ObLIO OTMEYeHO
yMEHBIIEHNE BPEMEHH JOKMHTa (CTHIKOBKM KOHCOJH
MAI[MeHTa) 110 MePE HAKOILJIEHUS OTBITA TIEPCOHATIOM.

KauecTBo »XM3HU TAIIMEHTOB IOCJE MEePEHECEHHBIX
PA n nmamapockonuyueckux aHTHPeIIOKCHBIX ollepa-
uil GbLIO TIPEIMETOM WM3yYeHWS HEKOTOPBIX WCCJIe-
noauuii. W.A.Draaisma et al. cpaBuum 2 rpymib
MAIMEeHTOB, KOTOPBIM ObLIa BBITOJHEHA (OYH/IOILIH-
karuss o Nissen B Jjamapockormueckom (n = 25)
n po6ormaeckoM (n = 25) Bapmantax [18]. Murpa-
U II0CJICONIEPAIMOHHDBIX OCJTOXXHEHUI B 00enux TpyIl-
max wuccjaefioBatesn He Habmonasu. PA omnepamnun
Tpe6OBaJIN JJOCTOBEPHO OOJIbIIETO KOJIMYECTBA BpeMe-
HU U 9KOHOMHYECKUX 3arpar. IIpum oreHke KavyecTBa
sku3nn 1o mkase GORD-HRQL uepes 1, 3, 6 u 12
MecsIeB Tocje XHPYPruuecKoro JedeHus He ObLIo
HaliIeHO JIOCTOBEPHBIX PA3IN4Mil MeXIY AByMS TPYII-
mamu (p < 0,05). L.E. Nakadi et al. npunum k moxo-
JKUM BBIBOJAM O GOJIbIIEN JJIUTETBHOCTH ¥ CTOUMOCTH
PA antupeduorcupix oneparuii [20]. K coxanennio,
He cOO6IIaeTcst 0 croco6ax OLEHKU KayecTBA JKU3HHU.
B rpymme PA onmepanmit (n = 9) ma 3-if Mecsn Ha-
6Jo/leHusT 4 TallMeHTa TIPEeIbSIBISIN CyObeKTUBHBIE
xano6er (ucarust, 6oJb B SMUTACTPHN, METEOPU3M),
B TO BpeMs KaK B JIAIAPOCKOMUYECcKoil rpymme (n =
11) xano6 we ormeueno. K 12-my mecsmy mabmome-
HUS TTAIUEeHTHl 06enX IPyni cyOGbeKTUBHO YyBCTBOBA-
Ju ce6s1 HOPMAJIBbHO, TIOBTOPHBIX OIEpalyii He MoTpe-
60Basoch. ABTOPBI 9TUX ABYX paGoT [€Ial0T BBIBOJ,
yro mpenmymiectBa PXK B anTHpedMOKCHON XUpyp-
TUU HE SICHBI, T03TOMY He PEKOMEHIYIOT PyTHHHOE HC-
nosib3oBanre PA TeXHOJOTUN W TOBOPST O HEOOXOH-
MoCTU JlanbHelniero udyuyenus PA antupediokcHbIX
BMETIATENbCTB.

Haubosee penpeseHTaTUBHBIE U CTATUCTUYECKH-
nocToBepHBble U3 TpoBedeHHBIX B 2000—2010 tT.

UCCJIe/IOBAHMIT, XOTS C MaJbIM KOJMYECTBOM HabJIio/1e-
HUil 1 BKJIIOYeHNeM npenMytiectseHHo 11O /] He6oh-
MIMX Pa3MepoB, BOLLIM B CHUCTeMaTHYecKue 0630pbl
u MetaaHaaussl [22, 23]. S.R. Markar et al. B 2010 r.
MPOBEJIM METAaaHaINu3, B KOTOPBIH Bomwm 226 mamm-
eHToB ¢ PJ, mepenectmx PA u janmapockonmmyeckyio
dynponmukarmio o Hucceny [22]. Ilpn cpaBHenun
JIByX METOJIWK OIIEHWBAJIN HAIUYWE WJIH OTCYTCTBHE
peruauBa 3a0oseBaHys, HEOOXOIUMOCTb ITOBTOPHOM
orneparyu, pasButhe Auc(arud, JeTaJabHbIE UCXOBI,
BpeMs ollepaliil U JJIUTEJIbHOCTb TOCHUTAIN3AINH,
WHTPAOTIEPAIIMOHHBIE W PAaHHWUE TOCTIEONePAIMOHHDIE
OCJIOJKHEHUS, OOILYI0 CTOUMOCTD Ollepalliu. ABTOPbI
BBIZIEJNTN 6 PaHAOMU3UPOBAHHBIX UCCJAEIOBAHWUI, OT-
BEYAIONINX KPUTEPUSIM IIOHMCKA. JIeTalbHBIX HCXO0B
He Hal6mogam0ch. JlocTOBEpHOII pasHUIIBI B 4YacToTe
MHTPAOTEPAIIMOHHBIX ocioxkuenuit (p = 0,202) u gm-
tenpHoCTH TocmuTaymsannu (p = 0,327) aas aByx
IPYHI BbIABJIEHO He Obuio. llpu cpaBHeHuUU cpemHeit
CTOMMOCTH OTIE€PAINY UCCAE0BATENN TPHUILIH K BBIBO-
1y o 6ombieii cpenneit croumoctu PXK. B 3 wuccie-
JIOBAHUSX COOOIIAIN O PA3BUTUH TTOCTEOTIEPAITHIOHHON
qucdaruy, 6e3 CTAaTUCTUYECKU 3HAYUMON pasHUIIbI
MEXAYy POOGOTUYECKMM U JIAMTAPOCKOMUYECKUM  [10-
crymamu (p = 0,902). Bo Bcex Ha6GMIOJEHUAX BPEMs
oTepaIy JAapOCKOMUYECKUM JOCTYHIOM OBLIO J0-
croBepro Menbine (p = 0,0002). IIpu stoM B msaTH
UCCTEIOBAHUSX OBbLIN JIOCTYTHBI JaHHbIE O BpeMeHU
npe6bIBaHKUS B CTAI[IOHAPE, KOTOPOE CTATUCTUYECKU
He pasimyasnoch B o6enx rpynmax (p = 0,327).

K mnpeumymiectBam PA omepanmii aBTOphl MeTa-
aHAJM3a OTHECJH BBICOKYIO TOYHOCTb U CBOOO[Y [/IBU-
SKeHUI MHCTPYMEHTOB IIPU MaHUIYJISIMAX, XOPOIILYIO
9PTOHOMHKY pabouyero MecTa XUPypra, YeTKYI0 BH3ya-
JIN3AIMI0 AaHATOMUYECKUX CTPYKTYP, obecriednBaonye
MPEINM3NOHHOCTD PAGOTDI ¢ TKAHAME. ABTOPBI TIPUIILIN
K 3akJioueHnio, uro PA xupyprusi He 06J1aJjaeT BbI-
PaKEHHBIMHU TMPENMYIIECTBAMU TI0 CPAaBHEHUIO C Jia-
HapOCKOINeEH, 32 UCKIIOYeHNEM KaTerOpuu MalieHTOB
«BBICOKOTO pHCKay». [lo WX MHEHWIO, WCHOJb30BaHUE
PXK sBrsercs 1es1eco06pa3HbIM y MAIIEHTOB C U3Me-
HEHHON aHaToMuell BCJeICTBUE TepeHECEHHBIX paHee
onepanuii A1 6e30nacHOil pabOTbl B yCJOBUSIX Clia-
€YHOTO TIporiecca GPIONTHON TosocTu. B 3akmovenne
CTaTbU ABTOPBI KOHCTATUPYIOT HEOOXOAUMOCTD AaJIb-
HeHIMX KPYIHOMACIITAOHBIX HCCJIEOBAHUI TpobJie-
Mbl 1711 (POPMUPOBAHUS IOCTOBEPHOI [[0Ka3aTebHON
6a3bl.

PaGotpl mocsenyionero AecsaTUIeTHsI XapaKTepu-
3YIOTCS yBEJIMYEHUEM KOJIUYECTBA MAIMEHTOB C GOJIb-
muMu 1/ unn perauBabivu TTIO/. Tloyuensr 06-
HaJIe)KMBAIONE  PE3YJbTaThl, CBUAETENbCTBYIOIINE
o npeumyniectBax PA omepanmii y aTtux Kareropuii
marmerToB. H.J. Brenkman et al. perpocmexTuBHO
IPOAHATM3UPOBAJIN Pe3yJbTaThbl JiedeHus 40 maruen-
TOB, KOTOpbIM B repuoj ¢ uioisg 2011 mo maprt 2015
rojia BoimosiHaan PA dynommukaimio no Toupe [24].
Y G6oNBIMHCTBA TAIMEHTOB OBLIN Tapas3odareasnb-
uble ['TIO/I, u B rpbIzKeBOM MeIKe pacnoJiaraaoch 60-
aee 50 % obbeMa sxenyzaka. CpeHee BpeMst OTE€paIK
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6bu10 118 MunyT, cpemnsisi kpoBonoreps 20 ma. Y 6
(15 %) manMeHnTOB BO3HUK/IM MOCIEOIEPAIIOHHBIE OC-
JIOKHEHUST: y ABYX TMAIMEHTOB HAGJIONAIN HarHoe-
HUE TOCJIe0NePAIIMOHHBIX PaH, Y OCTATbHBIX YeThIPEX
JINAarHOCTUPOBAJIM  aTeJIEKTa3 JIETKOTO, TPOAKAPHYIO
TPBUKY, MEIUACTHHUT, MepdOopaluio CIenoi KUIIKH.
Cpennuii cpok mpe6bIBaHUs B CTAI[MOHAPe ObLT 3 AHS.
[Tpn mMegmane Habmonenust 11 MecsneB y 1 manueHTa
(2,5 %) Habmogaan KIMHUYECKUil penuauB 3a00e-
BaHUsI, TOATBEPIKAEHHBIN JaHHBIME PEHTTeHOJIOrHYe-
CKOTO HCCJeJOBAaHUSA. ABTOPBI 3aKJIOYUIN, 4TO PA
omeparyy OKazaanuch APOEKTUBHBIMU B J€UEHUN
MarueHToB ¢ cyO6ToTasbHbiMu U ToTadbHbiME [TIO/]
C OTHOCUTEJIbHO HU3KOU Y4aCTOTOM CPeIHECPOYHBIX Pe-
muanBoB. [lo ux muenuio, PXK o6ecneunBaer mpe-
UMYIIEeCTBA Tepe] JamapocKoueil Mpu BbIAeJeHUN
TPBIKEBOTO MENIKA Y MaHUIYJISAIUSIX B Y3KOM aHATO-
MUYECKOM MPOCTPAHCTBE.

BosmosxubIM nipenmytiectBoM PA omepaiuii B aH-
TUPeJIIOKCHONW XUPYPTUU CIYKHUT CHUXKEHUE Tepuo-
MEPAIMOHHBIX OCJOKHEHUN Y TAIMEHTOB ¢ GOJIbITUMU
I'TIO/. B.G. Soliman et al. perpocmexTuBHO Cpas-
HUJIM HETOCPEJICTBEHHbIE PEe3YJIbTaThl JedeHust 293
nanuentoB ¢ 2012 nmo 2017 rox [25]. PA oneparun
BbITIOJTHWIN 142 manueHTaM, JIaiapoCcKONu4ecKue —
151. B 70 % mabmopennit 6pum I'TIO/ III wm IV
TUTIOB. ABTOPBI BBISIBUJIN CHUKEHUE YACTOTHI TIOCJIE-
OTIEPAIIMOHHBIX  OCJOKHEHUII TPU HUCIOJb30BAaHUU
PXK — 6,3 % mnportus 19,2 % 1pu JanapocKomude-
CKOM JIOCTyTIe. BOJBITMHCTBO 9TUX OCTOKHEHUN OBLIN
00yCJIOBJIEHBI  TIOBPEXKAEHUEM CTPYKTYp T'PYAHOI
MOJIOCTH € PAa3BUTHEM ITHEBMOTOPAKCA, MTHEBMOHWM,
YTO TIOYEPKUBAJIO TPYJAHOCTb MAHUITYJISIIUNA TTPSIMbI-
MU WHCTPYMEHTaMU B HEMOCPEJCTBEHHON OGJU30CTH
IJIEBPBI C MPUMEHEHWEM J[BYXMEPHOU BU3YyaJlIn3aluu
U, KaK CJIeJCTBUE, YBEJUYEHUE JJTUTETbHOCTU TOCITH-
TAJU3AIUU B TPYIINE JANaPOCKONUYECKUX OIeparuit
(1,8 mporus 1,3 amsa). [lanHoe HWCCAEJOBAHHE MOKET
CBUJIETEIbCTBOBATh O mnpeumymiectBax PXK ¢ Toukm
3PEHUsT CHUXKEHUN OCJIOKHEHUN B PAaHHEM IOCJEeOole-
pPAalMOHHOM TEPHO/IE.

W.D. Gerull et al. mpoBenu KpymHOe mpoCHeK-
TUBHOE WUCCJe0OBaHUEe, B KOTOpoe Bouumm 233 Talm-
enTa ¢ nmapassodarearpabiMu ['TIO/], onepupoBarHbIe
B tepuos ¢ 2010 mo 2014 r. [26]. Bbumm uckIo4YeHbI
mareHTsl Mosioke 18 et m/mam Te, y Koro ObLia
quarnoctupoana [TIO/l 1 rtwuna B coorBercTBUM
C COBPEMEHHOI aHATOMWYECKO Kaaccudukanmeii, mc-
nosibdyemoit B EBponie u CIIIA. Bce oneparun 6buin
mpoBenenbl ¢ momornpio PXK «da Vinci». Beem ma-
[UEHTAM BBIMOTHSIN yHAOIIMKAIMI0O 1o Nissen
MIPU BO3MOKHOCTH aIEKBATHOI MOOUJIN3AIUY TTHIIEBO-
Ja 1 QyHAOIIUKAIMIO 110 Toupe Tpu HEBO3ZMOKHOCTU
[MOJTHOTO BBIJIeJIEHUST TUIeBoa. PelieHne 0 UMILIaH-
Talnuyu OMOJIOTMYECKON CEeTKU B 06JIACTD IHUINEBOIHOIO
[TO /1 npuaNMaN UHTPAOTIEPAITNOHHO.

PesysibraThl JiedeHus OIEHUBAJIU CITYCTSI MECSIIL,
roJl, 3 rofla U S JIeT IMOCJe OIepali, B TOM YHCJe
1o ompocHukaMm kauectBa >kusiun (GERD-HROQL).
[Ipu Kak0M BU3UTE BBITOJIHSIN PEHTTEHOJIOTMUECKOE

HccJeloOBaHNe MHUIIEBO/A C 1IeJIbI0 OLEHKU I0JIOXKe-
HUS (DYHAOIUIMKAIMOHHON MaHXeThl. PacmososkeHne
ee BbIlle 2 ¢M HaJ ypoBHeM anadparMbl paclieHuBa-
JIU KaK PEHTTEHOJOTHYECKU TPU3HAK PEIuanBa 3a-
6oseBanud. llpoBoauan aHaniu3 BpeMEHHU OIepalyi,
HEOOXOAMMOCTH KOHBEPCUU [OCTYTA WM YAJTAHEHS
mamesoga (omepauust  Collis), 06beM KpoBomoTe-
pHU, HEOOXOAMMOCTH TIOBTOPHON OIEpaliii B TeyeHWe
30 nHell 1ocsie TIEPBUYHOTO BMEIIATENIbCTBA, JIETAJIb-
HOCTD. M3 223 "esioBek moiHOe HAGJIOIEHNE B TEUEHIE
5 stet niporn 62 % HAlUeHTOB, CBSI3b € OCTAJIbHBIMU
OblTa yTpayeHa WM HEBO3MOKHA. TOJBKO OMHOMY
narueHTy u3 oobIeil BhIOOpKU Gblia HeoOX0IuMa oTle-
paius 1o yAJWHeHWo TuimieBoga. KoHBepcuii m1ocTy-
na He ObLTO, a YPOBEHb MHTPAOIEPAINOHHON KPOBO-
MoTepyW He TMpeBbIman 35 MJ. Bpemsi omepaTtuBHOTO
BMelllaTeJbCTBA COCTABUJIO B cpegHeM 183 MUHYTDI.
Tosbko ognomy naiuenty B Tedenue 30 aHeil mocie
orepaiuy 1OTPe60BAJOCh IOBTOPHOE OIIEPATUBHOE
BMEIIATENbCTBO. 32 S-JIETHUH Tepuoj| HaOJI0IeHIs
elfe JBOe IIallMeHTOB ObLIN OIEPUPOBAHbBI ITOBTOPHO
B cBsi3u ¢ peruausoM IO/ u/um PI. Tlo pesyJb-
TartaM OIIEHKH KavyecTBa KU3HU 91 % omepupoBaHHbBIX
GOJIBHBIX OBbLIN TOBOJILHBI JIeYeHWEM W COOOIIAIN
o perpecce kiuHudeckux mnpossienuii ITIO/] u PO.
Pectionsiertsr coobmiamm o cHmkennu B 10 pas amw-
30/I0B TIpHeMa WHTHUOUTOPOB TIPOTOHHOI moMIel [26].

KonnekTuB aBTOPOB COOOIIAET O TPEUMYIIECTBAX
ucnoJsibzoBanusg PXK B anTuped IioOKCHON XUPYPruw,
Tak Kak uHCTpyMeHTbl PXK o6ieryaior goctym k aHa-
TOMUYECKUM CTPYKTYpaM M HUBEJUDPYIOT TeXHUYECKHe
TPYIHOCTH, ¢ KOTOPBIMU MOSKET CTOJKHYTbCS XUPYPT
OpyM KJACCHYeCKOW Jlamapockonuu. B dacTHOCTH,
PXK o6rerdaer moctym B 3aJHee CpeloCTEHWE W MU-
HUMU3UPYET PUCK TPaBMATH3alUU MeIMacTHHATIbHOI
TJIEBPBI TPU MOOMJIN3ATTH OOJACTH Kap/UH U TPbLKe-
BOTO MelllKa Ipy paboTe B OTPAaHUYEHHOM aHaTOMuYe-
CKOM TIpOCTpaHcTBe Gmarogapst Gospruei amune (1m0
CPaBHEHUIO C TPAJAUIIMOHHBIME JIATAPOCKOTINYECKUMH )
n 7 cremeHsaM cBOGOIBI POOOTHUECKIX MHCTPYMEHTOB.
Itn (HaKTOpbl TaKXKe TMO3BOJSIOT padoTath ¢ 6GOJIb-
meil 6e30MacCHOCTBI0 B YCJOBHSIX PYyOIIOBOTO TIPO-
1ecca, CHIXXasg PHUCK IOBPEKAEHUS KU3HEHHO BaXK-
HBIX CTPYKTYP M BEPOSITHOCTH Tepdopaiiii OpTaHOB.
Kpome Toro, aBTOpBI aKIIEHTUPYIOT BHUMaHUE Ha TOM,
4yTO TIpu ucnoab3oBann PXK wacrora koHBepcun 110-
CTyna TaksKe CBOAMTCS K MUHUMYMY B CPaBHEHHH CO
CTaHJAPTHOI sJamapockomnueii. TakuMm o6pazoM, KoOJI-
JIEKTUB aBTOPOB IO pe3yJbTaTaM OS-JieTHell paboTbl
Tpumres K BbIBojaM, uto npuMeHerne PXK sBisercs
NepCHeKTUBHLIM U Ge30IIaCHBIM HallpaBJeHHeM B Jie-
yerun P3O ma ¢one [TIO/], a Takxe MOXKeT MpUBECTU
K 3HAYUTEJbHOMY U JIOJTOCDOYHOMY CHMIKEHUIO Pelln-
JIMBOB 3a60JIEBaHUS W YJIYUIIEHWIO KAyecTBa >KU3HU
mnanueHTos [26].

Basknoit mpo6JieMoit coBpeMeHHOI aHTHped.IIoKC-
HOH XUPYPruml SBJSIOTCS IIAIIMEHTbI C PelyuIuBOM
IMIO/I. MeHHO 3Ty KaTerOpHIO MAIMEHTOB U3YJIHIN
R.C. Tolboomu et al., mpoBeast aHaau3 pe3yabTaToB
PA omepanmii y nanmentos ¢ peruausabiMu ITIO/]
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[27]. ABTrops! HabGMIOAANM 75 TIAIIMEHTOB TIOCIE PaHee
MepeHeCceHHbIX aHTUPEedIIOKCHBIX OIepaluii, KOTo-
pbIM Tpe6OoBasOCh IIOBTOPHOE XUPYPrUYecKoe Jjede-
HUE B CBSI3U C KJUHUYECKUM YXYIIIEHUEM COCTOS-
Hust (PENUANBOM U HAPACTAHUEM U35KOTH, AuCharum
n 1p.). IlanuenTsr GbIM pasjeseHbl Ha JIBE TPYIIIIbI
[0 BBIIOJHEHUIO JlaapocKonuyeckux u PA omepa-
it (30 m 45 yenoBek coorBercTBeHHO). HamGosee
4acTo BBHINOIHAIN (yHpommmkanuio 1o Toupe (45
n3 75 naumenTton), QyHAOMIMKANMIO 1o Dor BbI-
noimuuan 14 manmenrtaMm, mo Nissen — 10. B 3-x
HaOJTIOIEHUSX CHSTHE paHee CO3[aHHOW MaHXeTKU
HEe COIPOBOXK/AJIOCH ee MOBTOPHBIM (hOPMHUPOBAHU-
eM. CeTyaTplii UMIJIAHT B 00JACTU MUIIEBOIHOTO OT-
BepcTus quadparmol npu PA onepanusax ycraHoBUIN
27 manueHTaM U3 45, TOT/a KaK TPH JamapocKonnyie-
cknx — 8 us 30.

HeBo3MOKHOCTD 6€30TTACHOTO TPOIOJIKEHUS OTIe-
PATHBHOrO BMEIIATEIbCTBA U HEOGXOJUMOCTH KOH-
BEpPCUH JIOCTyTa Oblja CBS3aHA C TPYAHOCTHIO YETKOMN
nZeHTU(UKAIIT AHATOMUYEeCKUX CTPYKTYP U aJleKBat-
HOTO a/ITe3MOJIM3NCA TPHU JAMAPOCKOINN W, KAK CJE-
CTBHe, NPUBOAWJIO K mepdopaluy CTEHKH OpraHa,
MOBPEXK/ICHUIO KPYTTHBIX COCYIOB C PAa3BUTHEM KPO-
BOTEUEHNS, BOSHUKHOBEHUS [1e(DeKTOB ILIEBPBI U TIP.
B rpymnne manmentos c¢ mucnonb3oBaHneM PXK 6b110
3HAYUTEJBbHO MeHbIle KOHBEepCHil, 4eM B JIallapoCKO-
mmueckoit (1 m3 45 mporus 5 u3 30). Ilpm cpasme-
HUY WHTPAOIIEPAIMOHHONH KPOBOIIOTEpU U BPEMEHH,
3aTPAYeHHOTO KaK Ha OT/EJbHbIE ATAIbl OIEPaIliH,
TaK ¥ Ha BCE BMEIIATEJbCTBO I[EJIMKOM, [OCTOBEPHOM
Pa3HUIIBI MEX/y MEePBOI W BTOPOIl rpymnaMu He OT-
Meyanoch. BHYTpuOOIbHUYHON WU paHHEH TOCTeo-
MEePaMoOHHON CMEPTHOCTH B 00eHUX TPYMIax He GBLIO.
Bpemst mpe6biBanus B craroHape B rpymie PA ore-
paruii 6bLTIO JOCTOBEPHO MEHBIE, YeM B Jammapo-
ckormueckoil rpynmne (2—3 aus npotus 3—7 [Heil).
Bpems mHabmonenns cocraBusio 10 MecsieB /s TPym-
Ibl MAIMEHTOB, OIEPUPOBAHHBIX JIAIIAPOCKOIINYECKH,
un 3 Mmecaua Jnag rpynnsl PA onepanuii. Bonee uyem
y IOJIOBHHBI MAIMEHTOB 00enX TPYIII 3Kajo0bl IOcie
XUPYPrUYECKOTO JIeYeHUS OTCYTCTBOBATM WJHU ObLIN
MUHUMQJIBHBIMU ¥ JIETKO KOPPUTHPOBAIOCH MeIuKa-
MEHTO3HOI Teparnueii [27].

ABTODBI CUUTAIOT, YTO, HECMOTPS Ha OTCYTCTBHE
saBHOTO TpeBocxoactBa PXK Hajg smamapockommue-
CKUM JocTylioM, npumenenune PXK nosBosmio cHu-
3UTb YHUCJIO WHTPAOTEPAIIMOHHBIX OCTOKHEHUN, B TOM
yicJe IIPUBOAUBIINX K KOHBEPCHUHU JOCTyIIa, 3a cyeT
BBICOKOH TPENU3NOHHOCTH MaHUTYJSAIUNA B OTpPaHU-
YeHHOM IPOCTPAHCTBe. AHAJIOTWYHbIE BLIBO/JbI ObLIN
C/IeJIAaHBI TI0 TOBOJY TAIMEHTOB, paHee MEPEHECITnX
OTKPBITYIO ONepaluio, JJs KOTOPLIX BapuUaHT C IIPHU-
MeHeHneM PXK oxaspiBancs 6osee KOM(MOPTHBIM.
OtMeueHa BO3MOXKHOCTDb JI€JIMKATHOTO paccedeHus
pPyOIOBBIX CIIaeK U HAJIOKEHUS MIBOB B OTHOCUTETHHO
He6OJIbIIIOM OTPAHUYEHHOM IIPOCTPAHCTBE OJarofaps
WHCTPYMEHTAaM, CIIOCOGHBIM WMUTHPOBATDL IBUKEHUE
3amsCcThsl XUPYPra, mpu 3ToM 06Jaiast GOJIBIINM KO-
JINYECTBOM CTeneHell CBOOO/IBI.

B npyrom mccienoBaHuy, 3aTparuBaiolieM Karero-
puto manuenToB ¢ peruauBabivu [TIO/I, 6buiu mpen-
CTaBJIEHbI Pe3yJIbTaThl JallapocKonudeckux 1 PA aH-
THpeIIOKCHBIX Ollepanuil ¢ MeauaHON HaGJIOeHUs
6omee 1 roma. S.C. O’Connor et al. perpocnexTus-
HO CPaBHWJIW 2 TPYMIbBI TAIMEHTOB, COMOCTABUMBIX
10 BO3pacCTy, MHJEKCY Macchl TeJa, IIepPHOIIepallOH-
HOMY PHUCKY U COIyTCTByIOIIUM 3aboseBaHusM [28].
B oany u3 Hux Bomnun 114 manueHToB, KOTOpbIe ObLIN
OTIepPUPOBAHBI MO MOBOAY TapassodareambHoit [TIO/]
¢ npumenerneM PXK, npu atom y 24,5 % HalueHTOB
3TO omepanusl 6bLIa MOBTOPHOH. B rpymimy TpaauminoH-
HOH JTamapoCKONuu ObLIN BKJIOUEHbI 278 TallleHTOB,
1 To1bKO 12,9 % 13 Hux 6bLIN onepnpoBaHbl panee. He
YCTAHOBJIEHO [IOCTOBEPHBIX Pa3iIN4uil B JIUTEJbHOCTH
oneparnu (179 mporus 175 MUHYT), yPOBHE TI€pHOIIe-
PAIOHHBIX OCJIOKHEHUH, HEOOXOJUMOCTH ITOBTOPHBIX
omepaiuii n rocnuramu3anuu. OgHAK0 TpU HAOTO/e-
HUM B TedeHue 1 roza m Gosiee 4acToOTa PEILUINBOB,
MO/ITBEPKIEHHBIX PEHTTEHOJIOTHYECKH, B Tpynme PA
omepaiuii 6piaa gocropepHo Hiske (13,3 % mnportus
32,8 %). Ilpm oTOM caMH HCCIENOBATENIN OTMEYAIOT,
YTO MeAnaHa HaGJIOJeHNs B 3TOM rpylie OblTa MeHb-
me (15,1 mpotus 23,7 Mecsina B TPyMIE JanapocKo-
nuu). TakuM 06pasoM, aBTOPBI MPUXOAAT K BBIBOAY,
YTO TpUMEHEHHe POOOTHYECKUX TEXHOJOTHH Y Mali-
eHToB ¢ mapaszodareanbubiMu [TIO/] maer texuuye-
CKHe TIPENUMYIIECTBA MO CPaBHEHUIO C TPAAUITMOHHON
JIATIAPOCKOMe U 06ecrieynBaeT aHAJIOTHYHYI0 addek-
TUBHOCTD. Y JTy4IlIeHHAs BU3yaJn3alns, TOYHOCTD JBU-
SKEHWH M IPEIM3UOHHOCTb JHMCCEeKIMH, XapaKTepHble
st PA onepannii, nTparoT BasKHYIO POJIb TIPU TIOBTOP-
HbIX oreparusax 1o nooxy [TIO/l, uro orpaxkaercs
B CHIDKEHWH YACTOTBI PEIUINBOB.

TexHnuueckue mnpeuMyniecTsa poOOTUYECKOH Xu-
pypruu mpu aHTHPEIIIOKCHBIX OMepaIsax OTMEYEHbBI
u B oreyectBeHHOU sutepatype. VI.B. CeMeHsIKUH 1 co-
aBT. TIPOBENN WCCIe/J0BaHNe, B KoTopoe Bomuin 363 ma-
IMeHTa C PA3JIMYHON CTEeIeHbIO BbIpakXeHHOCTH PO
Ha (poHe IPBUKY THUIIEBOHOTO OTBEPCTUS AMAPATMbl
[29]. Bcem mnammentaM BBITOTHSIN (DYHAOTLTHKAIUIO
mo Hucceny. B 291 ciayuae 6bL1 BBIGpaH JTamapocKo-
MUYeCKUl JOCTyH, 72 maleHTta ObLIM OTePUPOBAHbI
¢ momorpio PXK «da Vinci». Texuuka oneparuBHOTO
BMelIaTeIbCTBa He OTJIMYaIach HU B IIEPBOM, HU BO BTO-
poli rpyIIe, 3a WCKIOYEHWEM 3Tana JOKWHTA, KOTO-
pblii 3anmMan He Gosiee 10 MUHYT W He YYUTHIBAJICS
B pacueTe OOIIETO BPEMEHU BMEIIATETbCTBA. ABTOPBHI
CpaBHUBAJIM OOBEM WHTPAOIEPAIIMOHHOII KpPOBOIIOTE-
pHU, BpeMsl omepaiyd W paHHHE MOCIeOTePaiOHHbIE
ocioxkHeHusi. He 6bL1o [TOCTOBEPHO BBISIBJIEHO TIpe-
WMYTIECTB TOH WM mHOW Meroanku. OMHAKO aBTOPBI
IPUILINA K BBIBOAY O 11€7ec000PasHOCTU IIPUMEHEHUS
PXK npu moBTOPHBIX BMeIIATeNIbCTBAX, MTPH BbIPASKEH-
HOM CIIa€4HOM IIpoliecce, TaK KaK YeTKOCTb U TOYHOCTb
pa6otel B 3D-u3o6pakeHnn, HUBEJIUPOBAHUE TPEMOpA
PYK ollepaTopa o6ecriequnBaloT IPEIU3NOHHOCTD XUPYP-
THYECKON TEXHUKW W MHHUMH3UPYIOT PUCK Pa3BUTHS
MHTPAOIepPAlOHHbIX ocokHeHuil. Eme ogHuM mep-
CTIEKTUBHBIM HAIPABJECHUEM HA3BAHO WCHOJIH30BAHUE
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PXK mnpu ruranrckux [TIO/I, korma nHeob6Xommma
aJieKBaTHass MOOMJIM3AINS JKeJIYKAa B YCIOBUSX Orpa-
HUYEHHOTO IMPOCTPAHCTBA — B 3aJHEM CPeJOCTEHUH.
OTMedeHo JJOCTOBEPHO (0Jiee HU3KOe YMCJI0 KOHBEPCHit
JIOCTYIIA, a TaKXKe YMeHbllleHue BpeMeHU ITpeGbIBaHuUs
B cTanmoHape mocie PA omeparuii.

KosnektnB aBropoB Kimauku —dakyabreTckoit
xupyprim Ne 1 mm. H.H. Bypaenko CeuenoBckoro
Yuusepcurera B nepuog ¢ 2015 mo 2018 r. mposen
neuenne 37 namueHtoB ¢ rurantckumu ['TIOJ] u oc-
JIOKHEHHBIM peJIIoKC-930(haruToM C UCIOJIb30BaHUEM
PXK [30]. ¥ 60 % GonbHBIX ObLIN TUIINYHBIE TPOSABJIE-
Hus PO, y 11 manmeHToB ¢ TOTAIBHBIME U CYyOTOTAID-
v [TIO/] mabmogamm maucdaruto [1—-III cremenn.
BceM manmeHntaM BBITIOTHAMN (DYHIOIUIMKALUIO B MO-
mudukarmu A.D. UepHoycoBa, KoTopas IOMOJTHSIACH
nepenneil win 3aaHell Kpypopadueit, 6e3 uMILIaHTa-
M CeTYATBIX SH/ONMPOTe30B. KoHBepcuil mocTyma
He ObLJIO, WHTPAOIEPAIMOHHAS KPOBOIOTEPS He TIpe-
Bormana 30 M. PermamBoB 3a0oseBaHus He OBLIO
Kak B paHHeM, Tak u B orgaseHnom (Gosee 6 mecsi-
1IEB) TIOCJIEOTIEPAIIMORHOM TIepHOfiaX. lIpakTmyeckn
y 100 % manueHToB Mpu KOHTPOJBHOM 3HIOCKOIIYE-
CKOM HCCJIEOBAHUN HAOJIIOMAIN PETPECCUI0 U,/ UIn
OTCYTCTBHE BOCIATUTEJbHDbIX HW3MEHEHWH CJIU3UCTON
000JIOYKY THIIEBO/A. ABTOPBI 3aKTIOUYMIN, UYTO MPH-
Menenne PXK o6ecrneunBaer BBICOKYIO IIPELU3NOH-
HOCTh MaHUMyJsImii 3a cdeT 10-KpaTHO yBeIMYeHHO-
ro 3D-uso6pakeHus1 ONepallnoOHHOTO TIOJs, yI06CTBO
(popMupOBaHUS MHTPAKOPHOPATBHOTO ITBa, MOOMIN3A-
MM SKeJIyJKa U TPbDKEBOrO MeIIKa B 3a/IHEM Cpelo-
crennn 3a cuer texHosmormu «EndoWrist»>. Hecmorps
Ha OINMCAHHBIE IIPEUMYIIeCTBa, TPUHIUINAILHON pa3-
HUIIBI B ATANAX BBITIOJTHEHNS OTEPAIAN UCCJIeI0BATEN
He OTMeYaId, HO OO03HAYWIU 11e7eco00Pa3HOCTb HC-
nosibzoBanuss PXK nipu I'TIO/] 6osbiiinx pa3smMepos.

3akJaouyeHue

HecMmoTpst Ha HEOJHO3HAYHOCTL Pe3YJIbTATOB IPO-
AQHAIN3UPOBAHHBIX PAa0OT, B II€JIOM aBTOPbHI CXOMST-
cs Bo MHeHuH, uto npuMenenne PXK B jeuernu PO
Ha ¢oue TTIO/] npaer psii npeuMyIiecTB Tepej Jiama-
pockonmdecknM joctynoM. OIHAKO Bce OHM TTO{YEPKH-
BAaIOT, YTO 3TH NPENMYIIECTBA MAKCHMAJBHO IOJIE3HbI
npu padore ¢ 6osbiuMu 1 rurantckumu [TIO/I, a tak-
K€ B YCIOBHSIX CIIAEYHOTO U/ WUJN PyOIOBOTO TPOIECCA.
B pyTtunHOII XUpyprudeckoil MpakTUKe HWCIOJIb30BAHNE
PXK onpasnano panexo ne Bcerga [16—21]. Iupokoe
BHeqpenre PXK sBisiercst Jiormdecku 060CHOBAHHBIM
M TEepPCIeKTUBHBIM HANpPaBJIeHUEM Pa3BUTUS MaJIOWH-
Ba3WBHOH xupypruu. Tak, mpu JlanapoOCKONNH XUPYPT
OTpaHMYEeH B CTENEHSX CBOOO/IbI IBIKEHUI, YTO JITUMUTH-
PYET BOBMOKHOCTH XWUPYPrUYECKON TEXHHUKH, 00yCJaB-
JIMBAET 9PrOHOMUYECKUE HEYIO0OCTBA, HEPEIKO BJIEYeT
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Hecmotps ma To uto PA omepanum B psifie CTpaH Mpo-
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Hiatal hernia surgery: laparoscopic versus
robotic approach?

Roman N. Komarov, Sergey V. Osminin, Ildar R. Bilyalov’

Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim. Evaluate the advantages and disadvantages of laparoscopic and robot-assisted anti-reflux operations.
General findings. Reflux esophagitis in the association with hiatal hernia on the third place in the structure of gas-
troenterological diseases. The development of minimally invasive surgical technologies has led to an increase in
the number of laparoscopic and robot-assisted anti-reflux operations. The literature review includes 12 studies, the
results of which were published from 2002 to 2020, with a total number of patients 1633. In most of them, when
comparing laparoscopic and robot-assisted anti-reflux operations, the advantages of one or another technique were
not revealed. In some studies, the high cost and duration of the operation were noted when using the da Vinci robotic
surgical complex. Other studies have reported possible improvements in the treatment outcomes of patients with
large or recurrent hiatal hernias due to the high precision of movement and improved visualization characteristic of
therobot-assisted surgeries.

Conclusion. It is necessary to conduct more researches on this problem to develop indications for the choice of a
particular surgical approach, as well as to create a single transparent algorithm for the surgical treatment of patients
with reflux esophagitis and hiatal hernia.
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Xupyprus rpbbX NMLLEBOAHOIO OTBepcTUa anadparmoi:
slanapocKonu4eckue uiam podoT-accucTUpoBaHHble onepauun?

P.H. Komapos, C.B. OcMuHuH, U.P. Bunanos’

®rAOY BO «[lepsbiti MockoBCKkuii rocyaapCTBEHHbI MeANLIMHCKUE yHuBepcuteT uMm. Y.M. CeveHoBa»
(CeyeHoBckuii YHUBepcuteT) MuHucTepcTBa 3apaBooxpaHeHns Poccuvickoi denepaummn, Mocksa, Poccusi

Llenb: OLLEHUTb NPEUMYLLIECTBA 1 HEAOCTATKM N1anapOCKOMNNYECKMX U POBOT-aCCUCTUPOBAHHbLIX @HTUPE@OKCHBLIX
onepauun.

OcHoOBHble nonoxeHusa. Pedniokc-a3o0darnt Ha GOHE rpbiKM NULLLEBOAHOINO OTBEPCTUS Anadparmbl 3aHNMAET
TPETbLE MECTO B CTPYKTYPE racTPO3HTEPOJSIOrNYeCKMX 3abonesaHnin. Pa3aBntne ManonHBa3vBHbIX XMPYPrUYECKMX
TEXHONOMMI NPUBESO K YBENTMYEHUIO KONMYECTBA 1anapoCKONMYecknx 1 poboT-aCCUCTUPOBAHHbIX aHTUPEedIIOKC-
HbIX onepauuin. B 0630pe nuTepaTtypbl paccMaTpuBaioTcs 12 nccnefoBaHuii, pesynbTaTthl KOTOPbIX Obin ony6aum-
koBaHbl ¢ 2002 no 2020 r., ¢ 06LwMM Konn4ecTBoM NaumeHToB 1633. B 60NbLUIMHCTBE U3 HUX NPU CPaBHEHUN na-
napoCcKOMMYecKknX N pobOT-aCCUCTUPOBAHHbIX aHTUPEMNIOKCHBIX Onepauunin He 6bIN0 BbIIBIEHO NPEVMYLLECTB TOW
WIN MHON METOAMKMN. B HEKOTOPbLIX MCCEA0BaHMAX OblN OTMEYEHbI BbICOKME CTOUMOCTb U ANNTENILHOCTL onepa-
LMK NpU NCMONb30BaHNN POBOTU3NPOBAHHOIO XMpypruyeckoro komMmmnnekca «da Vinci». B gpyrux nccnegoaHmsx
COOO6LLAETCS 0 BO3MOXHOM YJIyHLLIEHUN PEIYNLTATOB IEYEHUS MALNEHTOB C BONLLUNMU U/UNN PELMONBHBLIMU Pbl-
Xamu NULLEBOAHOIO OTBEPCTUS Anadparmbl 6rarogaps BbICOKOM TOYHOCTU ABUXEHWNA U YIYHLLIEHHOW BU3yanm3a-
LMK, XapakTepHbIX A1 pOOOT-aCCUCTUPOBAHHbIX ONepaL .

3aknyeHue. HeobxoamMmo npoBeaeHne ganbHenLWwnx nccnegoBaHnii 4aHHoM NpobnaemMbl anis pas3padoTku noka-
3aHuii K BbIBOPY TOrO UJIM MHOIO XMPYPrMYECKOro AOCTYyNa, a Takke CO34aHne eauHOro Npo3payHoro anropmuTMma
XUPYPruyeckoro e4eHns nauneHToB ¢ PedilokC-330¢aruToM U rpbikemn NLLEBOAHOro OTBEPCTUA Anadparmsi.
KnioueBble cnoBa: pob6oT-acCcUCTMPOBaHHAA GYHOOMIMKaLMS, POOOTU3NPOBAHHBIN XMPYPrMYECKNA KOMMIEKC
«da Vinci», rpbixa NnueBogHOro oTBepcTua amadparmel, pedokc-asodparmt

KoHdnuKT MHTEepecoB: aBTopbl 3asBNASIOT 06 OTCYTCTBUN KOHMNNKTA NUHTEPECOB.

Ansa untnpoBaHusa: Komapos PH., Ocmununn C.B., bunsanos W.P. Xupyprus rpbiX NMWEBOOHONO OTBEPCTUSA Anadparmbl: nanapo-
CKOMUYecKne nnm poboT-accUCTUPOBAHHbIE OnepaLMmn? POCCUINCKMIA XypHaN raCTPO3HTEPOSIONMK, renaTonornm, KONonpPOKTOorn.
2022;32(1):15-23. https://doi.org/10.22416/1382-4376-2022-32-1-15-23
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Introduction

The tactics of treating patients with hiatal her-
nia (HH) is one of the most significant problems in
modern gastroenterology. According to a number of
authors, HH is among the three most frequently di-
agnosed diseases of the gastrointestinal tract (GIT),
behind only to cholelithiasis and stomach and duode-
num ulcers in terms of prevalence [1, 2]. According
to some authors, the prevalence of HH in the work-
ing population of developed countries ranges from 5
to 40 % and can reach 50—80 % in elderly patients
[3, 4]. In half of the cases, HH can occur without
clinical manifestations, but more than 90 % of these
patients, over time, have complaints of typical symp-
toms of reflux esophagitis (RE), such as heartburn,
belching, dysphagia or odynophagia [4].

RE is a disease caused by pathological flow back
and long-term exposure of gastric and / or duodenal
contents to the esophageal mucosa. The development
of RE is promoted by disorders in the motor-evacua-
tion function of the stomach, as well as a prolonged
pressure decrease in the lower esophageal sphincter
(below 5 mm Hg), associated with insufficiency of
the valvular apparatus of the cardia. In most cases,
these functional disorders may be due to the presence
of HH, which is diagnosed in 80—90 % of patients
with RE [5]. In patients with reflux esophagitis
complicated by peptic stricture, esophageal ulcer or
Barrett’s esophagus, HH of various sizes is detected
in almost 100 % of cases [6].

According to modern clinical guidelines, the
treatment of RE begins with drug therapy [7].
Unfortunately, in 40 % of cases, conservative treat-
ment is ineffective, and RE symptoms persist or
progress [8]. At the same time, even among patients
who have a positive effect of drug therapy, the risk
of developing complications such as esophageal
stricture, bleeding, and intestinal metaplasia of the
esophageal epithelium remains [9]. The ineffective-
ness of conservative treatment, as well as the devel-
opment of complications, can be an indication for
surgical treatment, which aims to repair HH, the
anatomical substrate provoking the development of
RE, and create an anti-reflux mechanism — a fundo-
plication cuff.

The first report on the surgical treatment of HH
was the work of Soresi A.L., published in 1919 [10].
The operation he performed was aimed to bring down
the organs located in the hernial sac into the abdomi-
nal cavity and suture the diaphragm with separate
interrupted sutures. This operation gave rise to the
first historical stage of HH surgery characterized by
an anatomical approach to treatment. All surgeries
of that time were aimed to reduce the size of the
esophageal opening of the diaphragm and differed
from each other only in the method of suturing.

The studies of Allison P.R. and Barrett N.R. had
a significant role in understanding the interrelation
between anatomical changes in the zone of cardia,

disorders of physiological processes and morphologi-
cal manifestations of the disease [10]. Both authors
focused on the prevention of gastric contents flow
back into the esophagus, considering it a key factor
in the pathogenesis of RE. Allison P.R. pointed to
the need for crororaphy, suggesting it as a way of
preventing reflux, whereas Barrett N.R. expressed
the need for restoring the acute angle of His. Thus,
a new historical stage was laid in the treatment of
HH and RE: anti-reflux surgery. So, the develop-
ment of many surgical treatment methods aimed at
both repairing the HH itself and preventing reflux
(Lataste, Mustard, Boerema, Hill, Nissen, Toupe,
Chernousov, etc.) gave rise to the logical advance-
ment of this approach.

Modern approaches to the surgical treatment of
HH and RE are based on the key principles of op-
erations developed in the early and middle of the
20th century. Active introduction of modern endo-
video-surgical technologies and minimization of the
traumatic character of operations is the characteristic
feature of this modern age. Bernard Dallemange was
the pioneer of laparoscopic anti-reflux surgery who
performed the first laparoscopic Nissen-Rossetti fun-
doplication in 1991 [11]. Over the next few years,
it has been proven in practice that laparoscopic ac-
cess is the method of choice for anti-reflux opera-
tions [12].

The introduction of the robotic surgical com-
plex (RSC) “daVinci” (Intuitive Surgical Inc.,
Sunnyvale, California) logically followed up on
the achievements of scientific and technological
progress in surgery. In 2000, the agency of the US
Department of Health and Human Services (Food
and Drug Administration) gave permission for surgi-
cal interventions using the da Vinci RSC. Later in
2001, with the support of the University Medical
Center (UMC) and the Arizona State University
Department of Surgery, permission was granted for
the first robot-assisted (RA) operation [13]. Since
then, the number of surgical interventions performed
with RSC has been progressively increasing every
year [14]. To date, certain experience in RA anti-
reflux operations has been gained and featured in the
systematic review on the treatment of HH and RE
[15]. Among domestic authors, there is still no con-
sensus on access and indications for the use of RSC
in HH and RE. Thus, in the draft national clinical
guidelines for the treatment of HH, presented by
the Russian Society of Surgeons, this issue remained
uncovered. Thus, due to economic factors, as well
as a small number of RSC in Russia, the issue of
relevance of RA operations and the advantages over
laparoscopic technologies for the surgical treatment
of HH remains open.

In view of the above, it seems relevant to analyze
domestic and world publications in order to assess
the advantages and disadvantages of RA anti-reflux
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operations, as well as to specify the indications for
the use of RSC in patients with HH and RE.

Materials and methods

We have studied current foreign and domestic
literature on the surgical treatment and the com-
parative analysis of HH and RE via laparoscopic
access versus the use of da Vinci RSC. Our search
for works on the topic of literature review was car-
ried out in the following databases: Pubmed, Scopus,
Google Scolar, Cyberleninka, eLibrary, DisserCat,
ScienceDirect. The following key words were used:
“laparoscopic fundoplication”, “robot-assisted anti-
reflux surgery”, “daVinci”, “hiatal hernia”, “reflux
esophagitis”. Despite the urgency of the problem, we
managed to find less than 20 publications satisfying
the search queries (Table 1).

Resluts

In one of the first studies on anti-reflux RA oper-
ations, W. Scott Melvin points out to the safety and
effectiveness of daVinci RSC use in the treatment of
patients with reflux esophagitis [16]. Forty patients
with RE were included in a prospective study, the
results of which were published in 2002. The group
of patients operated on by laparoscopic approach
included 20 patients, 17 of them underwent Nissen
fundoplication, three patients underwent Toupet

procedure. The group undergoing RA surgeries was
similar in terms of the number of patients and the
ratio of surgical techniques used: n = 20, 17 and
3, respectively. The observation period of patients
in the two groups averaged 11.2 and 6.7 months,
respectively. The authors concluded that the two
groups did not statistically differ in the level of peri-
operative complications, duration of hospitalization,
number of relapses, while the total time of RA op-
erations was on average 45 minutes longer than the
laparoscopic ones. The authors say the difference in
the duration of the procedures might be due to the
adaptive stage of mastering the technique and point
out to the need for additional research after passing
the learning curve.

In further studies, similar results were obtained,
which indicated that as compared with laparoscopic
procedures, RA operations require more time with
the same efficiency, the level of perioperative com-
plications, the duration of hospitalization, and the
need for reoperations [17—19]. At the same time,
the difference in the total time of the operation was
due to the duration of preparatory measures in the
RA surgery group, and the time required to perform
certain stages of the operation was matched to that
of the laparoscopic approach. In some studies, the
duration of the operation itself was shorter in the
RA group of operations. Thus, Muller-Stich et al.,
comparing 2 groups of patients, 20 people in each,
operated laparoscopically and with the use of RSC,

Table 1. Brief characteristics of publications included in the literature review

Study Type of study Groups of patients N;;tli};?lrts()f Observation period
Melvin et. al., 2002 | Prospective study | APATNRG WHOPREUS | 50 6.7 months
Draaisma et. al., 2006 | e | e o eation | 23 & monthe
Morino et. al., 2006 | o RS | it wmared fandaplication | 23 223 monthe
Nakadi et. al., 2006 | e | D Foncphication | 9 12 months
Muller-Stich et. al., Randomized laparoscopic fundoplication 20 1 month
2007 controlled trial | robot-assisted fundoplication 20 1 month
Brenkman et. al., 2016 Retg(gz(pégctive robot-assisted fundoplication 40 11 months
Solman ctal, 2020 | Rettspetive | apavoscopie fandoplication |12 =
Gerull et. al., 2020 Prospective study | robot-assisted fundoplication 233 60 months
Totboom el 2016 | Retgspctive [ lapsoscopie fndovliation |30 |10 months
O Comnor t_al, 2020 | Retppective | lpaoopic doptieation | 370 | 8 Tmonds
Semenyakin et al., 2019 | ReCiospective | taparoscopic fundoplication | %5 | Less than 1 month
Vetshev et al., 2019 Retr&?&e;tive robot-assisted fundoplication 37 6 months

Poc xypH ractposuTepoJt rematon koaonpokron 2022; 32(1) / Rus J Gastroenterol Hepatol Coloproctol 2022; 32(1)

17



18

O630psl / Reviews

www.gastro-j.ru

point out that under certain conditions, the speed of
performing RA surgery increases significantly [21].
According to their data, the average duration of the
operation via RSC was 88 minutes versus 102 min-
utes in the laparoscopy group. The authors state that
RSC has a number of advantages that allow acceler-
ating the mobilization of the stomach and esophagus
in the region of the esophageal opening and facilitat-
ing the formation of the fundoplication cuff. In ad-
dition, during the study, a decrease in docking time
(docking of the patient console) was noted as staff
gained experience.

In a number of works, the authors studied the
quality of life of patients after RA and laparoscopic
anti-reflux operations. Draaisma et al. compared 2
groups of patients who underwent laparoscopic (n =
25) and robotic (n = 25) Nissen fundoplication [18].
Intra- and postoperative complications were not re-
vealed in either group. RA operations required signif-
icantly more time and higher economic costs. When
assessing the quality of life according to the GORD-
HRQOL scale in 1, 3, 6 and 12 months after surgi-
cal treatment, no significant differences were found
between the two groups (p < 0.05). Nakadi et al.,
in their study, came to similar conclusions about the
longer duration and cost of RA anti-reflux operations
[20]. Unfortunately, there were no reports on the
methods of assessing the quality of life. At the same
time, the authors reported that in the RA surgery
group (n = 9), 4 patients had subjective complaints
(dysphagia, epigastric pain syndrome, flatulence) in
the 3rd month of observation, while in the laparo-
scopic group (n = 11) no complaints were recorded.
By the 12th month of the follow-up, patients in both
groups subjectively felt well, no reoperations were
required. The authors of these two papers conclude
that the benefits of RSC in anti-reflux surgery are
not clear and thus do not recommend the routine use
of the technology. At the same time, the researchers
discuss the need for further study of RA anti-reflux
interventions.

The urgency of the problem is demonstrated by
publications based on the studies carried out in the
2000s. They are characterized by a small number of
observations and the studies include predominantly
small size HH cases. The most representative and
statistically significant of them were included in sys-
tematic reviews and meta-analyses [22, 23]. So, in
2010, a team of authors, headed by S. R. Markar,
conducted a meta-analysis, which included a total of
226 patients with RE who underwent RA and laparo-
scopic Nissen fundoplications [22]. When comparing
the two methods, the researchers made assessments
based on various factors, such as the presence or ab-
sence of relapses, the need for reoperation, develop-
ment of dysphagia, fatal outcomes, operation time,
duration of hospitalization, intraoperative and early
postoperative complications and the total cost of the
operation. The authors identified 6 randomized trials
that met the search criteria. There were no deaths

among the patients during the observation. There
was no significant difference in the incidence of in-
traoperative complications (p = 0.202), as well as in
the duration of hospitalization (p = 0.327) for the
two groups. Having compared the average cost of the
operation according to the available estimation data,
the researchers concluded that the average cost of the
operation is higher in case of RSC procedures. Three
studies reported on the development of postopera-
tive dysphagia, with no statistically significant dif-
ference between robotic and laparoscopic approaches
(p = 0.902). In all the cases, the operation time via
laparoscopic access was significantly shorter (p =
0.0002). At the same time, five studies had sufficient
data on hospital stay, which was not statistically dif-
ferent between the two groups (p = 0.327).

The authors of the meta-analysis pointed out that
the advantages of RA operations include factors,
such as high accuracy and freedom of movement of
instruments during manipulations, good ergonomics
of the surgeon’s workplace, clear imaging of anatom-
ical structures, thus ensuring high precision during
the work with tissues. The authors concluded that
RA surgery has no clear advantages over laparos-
copy, except in the “high-risk” category of patients.
In their opinion, the use of RSC is appropriate in
patients with altered anatomy due to previous opera-
tions for safer work in the conditions of the adhesion
process in the abdominal cavity. In conclusion, the
authors state the need for further large-scale studies
of the problem in order to obtain a more reliable
evidence base.

The research of the next decade was character-
ized by an increase in data and the inclusion of pa-
tients with large and/or recurrent HH. In many of
them, encouraging results were obtained, indicating
the benefits of RA operations in these categories of
patients. Brenkman et al. retrospectively analyzed
the treatment results of 40 patients who underwent
Toupet RA fundoplication between July 2011 and
March 2015 [24]. Most patients had paraesophageal
HH, and more than 50 % of the stomach was located
in the hernial sac. The average operation time was
118 minutes, the average blood loss was 20 ml. Six
(15 %) patients had postoperative complications: two
patients had suppuration of postoperative wounds,
the other four were diagnosed with atelectasis of
the lung, trocar hernia, mediastinitis, cecal perfo-
ration. The average length of stay in the hospital
was 3 days. At the mid-point follow-up in the 11th
month, 1 patient (2.5 %) had a clinical relapse of
the disease, confirmed by X-ray data. The authors
concluded that robot-assisted surgery was effective
in the treatment of patients with subtotal and total
HH with a relatively low rate of mid-term relapses.
In their opinion, RSC provides advantages over lapa-
roscopy during the isolation of the hernial sac and
manipulations in a narrow anatomical space.

A possible advantage of RA approach in anti-re-
flux surgery may be the reduction of perioperative
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complications in patients with large HH. Soliman
B.G. et al., carried out a retrospective comparative
analysis of treatment results in 293 patients from
2012 to 2017 [25]. RA operations were performed
in 142 patients, 151 underwent laparoscopic proce-
dures. In 70 % of cases, patients had type III or
type IV HH. The authors revealed a decrease in the
incidence of postoperative complications via RSC —
6.3 % versus 19.2 %, with laparoscopic access.

Most of these complications were due to damage
to the thoracic cavity structures with the develop-
ment of pneumothorax, pneumonia, which made it
difficult to perform direct manipulations with instru-
ments in the close proximity of the pleura using two-
dimensional imaging, and, as a result, an increase in
the duration of hospitalization in the group of laparo-
scopic operations (1.8 vs. 1.3 days). This study may
indicate the benefits of RSC in terms of minimizing
complications in the early postoperative period.

American surgeons headed by William D. Gerull
conducted the largest prospective study we found,
which included 233 patients with paraesophageal
HH operated between 2010 and 2014 [26]. Patients
younger than 18 years of age and/or those diagnosed
with type I HH according to the current anatomi-
cal classification used in Europe and the USA were
not included in the study. All the operations were
performed using the da Vinci RSC. The patients
with possible adequate esophageal mobilization un-
derwent a Nissen fundoplication, and a Toupet fun-
doplication was performed in patients if a complete
mobilization was impossible.

The results of the treatment were evaluated one
month, 1, 3 and 5 years after the operation. All the
patients were offered quality of life questionnaires
(GERD-HRQL) at all the mentioned time points.
At each patient visit, an X-ray examination of the
esophagus was performed to assess the position of the
fundoplication cuff. Its location above 2 cm above
the level of the diaphragm was estimated as a ra-
diological sign of a relapse. The surgeons assessed
the operation time, the need for access conversion or
esophageal lengthening (Collis operation), the vol-
ume of blood loss, the need for reoperation within
30 days after the initial intervention and mortality
rates.

Of all 223 people, 62 % of patients underwent
complete follow-up for 5 years, the rest of the pa-
tients were out of contact or lost touch. According to
the authors, only one patient in the total number re-
quired esophageal lengthening surgery. The research-
ers also report that there were no access conversions,
and the level of intraoperative blood loss did not
exceed 35 ml. The time of surgical intervention av-
eraged 183 minutes. Only one patient required re-
operation within 30 days after the surgery. During
the 5-year follow-up period, two more patients were
reoperated due to HH and/or RE relapses.

According to the results of the quality of life as-
sessment, 91 % of the operated patients were satisfied

with the treatment and noted regression of the clini-
cal manifestations of HH and RE. The respondents
reported on 10-fold reduction in episodes of proton
pump inhibitors.

The team of the authors describe the benefits
of using RSC in anti-reflux surgery. In their opin-
ion, RSC instruments facilitate access to anatomi-
cal structures and minimize the technical difficul-
ties that a surgeon may encounter during classical
laparoscopy. In particular, RSC facilitates access to
the posterior mediastinum and minimizes the risk of
trauma to the mediastinal pleura during mobilization
of the cardia and hernial sac when working in a lim-
ited anatomical space, due to the longer length and 7
degrees of freedom of robotic instruments compared
to traditional laparoscopic ones.

These factors also make it possible to work with
greater safety in the conditions of the cicatricial pro-
cess, minimizing the risks of damage to vital struc-
tures and organ perforation. In addition, the authors
emphasize the minimized rates of access conversion
when using RSC, compared to standard laparoscopy.
Thus, based on the results of 5 years of work, the
team of authors came to the conclusion that the use
of RSC is a promising safe option in the treatment
of RE associated with HH and can also lead to a sig-
nificant and long-term reduction of recurrences and
improve the quality of life of patients.

Patients with recurrent HH is an important prob-
lem of modern anti-reflux surgery. This category of
patients was studied by Tolboom et al., who analyzed
the results of RA operations in patients with recur-
rent HH [27]. The authors observed 75 patients who
had previously undergone anti-reflux operations and
required repeated surgical treatment due to clinical
deterioration (relapse and increase in heartburn, dys-
phagia, etc.). Patients were divided into two groups:
those who underwent laparoscopic and robot-assisted
operations (30 and 45 people, respectively). Toupet
fundoplication was the most frequently performed
procedure (45 of 75 patients), Dor fundoplication
was performed in 14 patients, and 10 patients under-
went Nissen fundoplication. In 3 cases, the removal
of the previously created cuff was not formed again.
A mesh implant in the area of the esophageal opening
was installed in 27 out of 45 patients during RA op-
erations, while during laparoscopic surgeries, it was
installed in 8 patients out of 30.

The impossibility of safe continuation of the sur-
gical intervention and the need for access conversion
was associated with the difficulty of identifying the
anatomical structures and appropriate adhesiolysis
during laparoscopy and, as a result, led to perfora-
tion of the organ wall, damage to large vessels caus-
ing bleeding, pleural defects, etc. In the RSC group
of patients there were significantly fewer conversions
than in the laparoscopy group (1 out of 45 patients
versus 5 out of 30 patients).

When comparing intraoperative blood loss and
the time spent both for different stages of the
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operation and for the entire intervention, there was
no significant difference between the first and second
groups. There were no in-hospital or early postopera-
tive deaths in either group. The time of hospital stay
in the RA group was significantly less than in the
laparoscopic group (2—3 days versus 3—7 days).

The follow-up time was 10 months for the group
of patients operated on laparoscopically and 3
months for the group of RA operations. More than
half of the patients in both groups had no or minimal
complaints after surgical treatment and were easily
adjusted by drug therapy.

The authors believe that, despite the absence of
an obvious superiority of RSC over the laparoscopic
approach, the use of RSC allowed to reduce the num-
ber of intraoperative complications, including those
leading to access conversion, due to the high pre-
cision of manipulations in a limited space. Similar
conclusions were made about patients who had previ-
ously undergone open surgery, for whom the option
with the use of RSC turned out to be more comfort-
able. They pointed out the possibility of delicate dis-
section of cicatricial adhesions and suturing in a rela-
tively small limited space due to instruments that
can imitate the movement of a surgeon’s wrist and
have a large number of degrees of freedom.

In another study involving the category of pa-
tients with recurrent HH, the results of laparoscopic
and RA anti-reflux operations were presented with a
mid-point follow-up of more than 1 year. O’Connor
et al. retrospectively compared 2 groups of patients
matched in age, body mass index, perioperative risk,
and comorbidities [28]. One group included 114 pa-
tients who were operated on for paraesophageal HH
using RSC. The operation was repeated in 24.5 %
of the patients. The traditional laparoscopy group
included 278 patients, and only 12.9 % of them had
been operated on earlier. The researchers did not
find significant differences in the duration of the
operation (179 minutes vs. 175 minutes), the level
of perioperative complications, the need for reopera-
tions and hospitalization. However, when followed
up for 1 year or more, the frequency of radiological
relapses in the RA surgery group was significantly
lower (13.3 % vs. 32.8 %). At the same time, the
researchers themselves point out that the median
follow-up in this group was less (15.1 months versus
23.7 months in the laparoscopy group). Thus, the
authors conclude that the use of robotic technologies
in patients with paraesophageal HH has technical
advantages compared to traditional laparoscopy and
provides similar efficiency. The improved imaging,
motion accuracy, and precise dissection associated
with RA surgeries play an important role in HH re-
operations, thus leading to reduced recurrence rates.

The technical advantages of robotic surgery in an-
ti-reflux operations can also be found in the domestic
literature. Semenyakin I.V. et al., conducted a study
that included 363 patients with various degrees of
RE severity associated with hiatal hernia [29]. All

the patients underwent a Nissen fundoplication. In
291 cases, a laparoscopic approach was chosen, 72
patients were operated on using the daVinci RSC.
The technique of surgical intervention did not differ
in either the first or second group, except for the
docking stage, which took no longer than 10 minutes
and was not taken into account in the calculation of
the total intervention time. The authors compared
the intraoperative blood loss, the time of operation
and early postoperative complications.

According to the results of the study, no advan-
tages of this or that technique were revealed with
certainty. However, the authors came to the conclu-
sion that using RSC is a better choice for repeated
interventions in conditions of acute adhesive process,
since the accuracy of work in a 3D image, tremor
leveling of the surgeon’s hands ensure the precision
of the surgical technique and minimize the risk of
intraoperative complications. Another promising vi-
sion, according to the researchers, is the use of RSC
in giant HH, when appropriate mobilization of the
stomach is necessary in a limited space — in the pos-
terior mediastinum. In addition to this, Semenyakin
I.V. et al. point out to a significantly lower number
of access conversions, as well as a decrease in the
time of hospital stay after robot-assisted operations.

Another domestic work carried out by a team of
authors of N.N. Burdenko Clinic of Faculty Surgery
No. 1 of Sechenov University describes the treatment
of 37 patients conducted in the period from 2015 to
2018. All the patients had giant HH and complicat-
ed reflux esophagitis and underwent RSC surgeries
[30]. 60 % of the patients had typical manifestations
of RE, 11 patients with total and subtotal HH had
grade II-IIT dysphagia. All the patients underwent
fundoplication modified by A.F. Chernousov, which
was supplemented with anterior or posterior croro-
raphy, without implantation of mesh endoprosthe-
ses. There were no access conversions, intraopera-
tive blood loss did not exceed 30 ml. There were no
recurrences in either the early and late (more than
6 months) postoperative periods. The control endo-
scopic examination showed regression and / or ab-
sence of inflammatory changes in the esophageal mu-
cosa in almost 100 % of the patients.

The authors came to the conclusion that the use
of RSC provides high precision of manipulations due
to a 10-fold magnified 3D image of the surgical field,
the convenience of intracorporeal suturing, mobili-
zation of the stomach and hernial sac in the poste-
rior mediastinum via the “EndoWrist” technology.
Despite the described advantages, the researchers
do not point out to a fundamental difference in the
stages of the operation, however, they recommend
using RSC for large HH.

Conclusion

Despite the ambivalence of the results of the ana-
lyzed studied, in general, there is a consensus among
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the authors that the use of RSC in the treatment of
RE associated with HH provides a number of ad-
vantages over laparoscopic access. However, they all
point out that these benefits are most useful when
working with large and giant HHs, as well as in
conditions of adhesions and / or scarring. In routine
surgical practice, the use of RSC is not always justi-
fied [16—21]. The widespread introduction of RSC
is a logical and extremely promising vision in the
development of minimally invasive surgery.

Thus, during laparoscopy, the surgeon is limited
in degrees of freedom of motion, which also limits
the capacity of surgical technique, causes ergonomic
inconvenience, often leads to an increase in the dura-
tion of the operation and maximizes the risk of in-
tra- and postoperative complications. RSC eliminates
the physiological tremor of the surgeon’s hands, thus
increasing the accuracy of his movements, and the
three-dimensional image allows better coordination.
On the other hand, despite the magnified high-defi-
nition image, the field of vision in the monitor might
be narrower, which in some cases prevents the neces-
sary visual control of the entire surgical field.

In a number of works, it is pointed out that the
use of RSC allows to avoid the disadvantages of lap-
aroscopy. At the same time, it enables to maintain
the principle of low invasiveness of the intervention,
thus decreasing the postoperative pain syndrome, as
well as allowing to achieve early recovery of the pa-
tient and a quick return to the usual way of life, due
to the high precision of work with tissues [25—28].

When evaluating the economic efficiency of the
two surgical methods, laparoscopy turns out to be
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