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Tapacoe T'A. Xipypriune jikyBaHHs napae3odareanbuux rpuwx -1V Tumy.
— KBamidikariiina HaykoBa mparis Ha MpaBax PyKOTIHCY.

Huceprarnist Ha 3100yTTs CTyneHs JTokTopa (inocodii 3 ramysi 3HaHb 22
«OxopoHa 370pOB’si» 3a chemiainbHicTio 222 — «MeauruHay. - HaronanbHuit
meananuii yHiBepcuteT iMeH1 O.0. boromonsiit MO3 Vkpainu, Kuis, 2024.

3micT aHoTaumii

JlocnmimkeHHss MpoBoAWAM Ha ©Oazax kadenpu 3aranbHoi Xipyprii Ne 2
HamionansHnoro menuunoro yHiBepcuteTy iMmeH1 O.0. boromornbiis B iepion 3 2017
p. mo 2023 p. ta Ha 6a31 KHII "KuiBcbka michka kiiHiuHa jJikapHs Nel7" 3 2017 p.
no 2023 p.

I'prxa COJl HaneXUTh 0 BIIHOCHO PO3MOBCIOPKEHUX 3aXBOPIOBaHb. Jleski
KJIIHIYHI OIIIHKM IOKa3ykoTbh, 10 Omu3pko 50-60% mnamieHTiB BikoMm ctapiie 50
pokiB crpaxnaroTh Ha rprwky COJl, cepen skux Big 5% mo 29% ckmamarots TTEI
[35, 98].

Hoomnepartiiina giaraoctuka ['CO/l, B Tomy uucni i [IET gocrarHbo ckiagHa,
KJIIHIYHI ~ TPOSBU  PI3HOMAHITHI,  MApakJIiHIYHI ~ METOAW  JIIarHOCTHKHU
XapaKTePU3YIOThCA HEBUCOKOIK  YYTIUBICTIO Ta  CHEUUPIYHICTIO  —
PEHTIEHOJIOTIYHOTO  JOCHIDKeHHsT 3 cyinbdarom Oapiro 0,63 Ta 0,85;
eHjockomniyHoro jgociaipkeHHs — 0,72 ta 0,80; maHomeTpii BUCOKOT PO3IiILHOT
3matHocTi — 0,77 ta 0,92 BignosigHo [129].

Tpagumivino rpmwki CO/l knacudikyrotscs Ha rpwki tumy | (akcianbHi a0o
KOB3HI), fIKl XapakrepusyioTbca nepemimenHsM CIHI3 1 kapaialbHOro BIIALLY
NUTyHKa BUIIE AiadparMu MOHAWMEHIIEe Ha 2 CM MPH I[bOMY 1HII BiJIIUTH NITyHKA
3anumiaroTbes mia aiadgparmoro [69], ta IIED (rpwxki 1I-IV Tumis). JliarHocTHYHI
kputepii mns rpwx Tumy Il (KodM  CKIeniHHA LUTyHKa BUIIMHAETHCA B
cepenoctinng, ane CII3 3anummaerbcsi HA CBOEMY 3BHYatHOMY MicIli) Ta tuiy [V
(HasiBHICTh y TPHKOBOMY MIIIKY THOPSAJ 31 LIUIYHKOM I1HIIMX OpPraHiB 4YepeBHOT
MOPOXKHUHK) BU3HAYEHO A0CUTh 4iTko [98, 113, 124], To mns rpwx Tumy III

(moeananus Tumis I 1 1) xapakrepucTuka MEHII OJJHO3HAYHA.



[Toennanns y xBopux 3 rpuxkero tumy III cninenaux puc rpmwk I ta 11 tumis,
KJIHIYHI 1 IHCTPYMEHTaJbHI MPOSIBU SKUX PI3HATHCS, CTBOPIOE MPOOIEMHU B
iHTepIpeTamii pe3yabTaTiB i miarHOCTUKHM 1 JikyBaHHs [116]. Jleski aBropwm
BBaXkaroTh, 10 rpwki tuny III mepenyrors rpuxi Tumy I1 [108, 154, 173], v
JIOIYCKAIOTh BaplaHTU po3BUTKY sk 3 Tumy II, Ttak 1 3 tumy I [169], mpote
JIarHOCTHYHI KpUTepii moxomkeHns rpwk tumy [ Hapasi BijgcyTHi.

UYepe3 BHUCOKY 4YacTOTy pPEUUAMBIB y BIAJAIEHOMY TMICIsSONepaliitHOMY
nepioi, sika csarae Bix 15% g0 66% 13 cepenHiM mepio oM CroCTepekeHHs Bi 12

1m0 40 wmicamiB [16, 59, 64, 89, 105, 134, 135, 139, 156, 171] TpuBae auckKycis,

IOAO0 ONTHUMAJIIBHOTO METOAY 3aKPHUTTS TPHXKOBOTO JIeekTy — Kpypopadis uu
Kpypopadisi JOMOBHEHA apMyBaHHSIM IIBIB CiTKOI0. OOMIBI METOUKH MalOTh CBOT
nepeBaru. BUCIOBIIOIOTECSA AYMKH HIOJ0 AOUUIBHOCTI KOMIIPOMICHOTO MiIXOAY 10
mwiactuku ['CO/l, sxkuil nepenbadyae apMyBaHHS IIBIB CITKOIO 3a NEBHUX PO3MIpPIB
mwiomi COJl [83, 86, 117]. OnHak Ha ChOTOAHI HE ICHYE 3araJibHONPHIHSATOTO
metony BumiptoBanHs tuionli COJl. InuTpaonepauiitni metoau (BU3HAUYEHHS
cekropa kona [83], mmomi pomba abo emirnca [38, 102]) He BpaxoBYIOTh CKJIaTHOT
xoHdirypamii COJ. Po3paxynok miomi COJ] 3a gonomororo MCKT aemonctpye
3HaYHO OUIBILI CepeH1 3HaYEHHs UIOII1, HIXK IHTpaonepaliiiHi BuMiproBanss [112,
126, 193], 3 moku 1m0 HE3'SICOBAaHUX MPUYMH. Y 3B'SI3KY 3 IIUM, ICHY€ HarajibHa
notpebda y po3poOIll MPOCTOTO 1 TOUHOTO 1HTpaONEPaI[iiHOrO (J1arapoCKOIIYHOTO)
Merony po3paxyHky napamerpiB CO/l, 110 € KJII04OBUM JIJ1si BUOOPY ONTUMAIbHOT
X1pyprigyHoi TAaKTHKHU.

Atpubytom xipypriudoro JjikyBaHHs IIEI' € BukoHanHs QyHaormikaiii.
Jlesiki aBTOpY IPOINOHYIOTH BUKOPHMCTaHi MeTomuku 3a Nissen Ha 360° y Beix
nauientiB 3 IIEI, ans rapantoBanoro 3menmeHHs cumnromis I'EPX [157, 167].
Ane 111 METOJMKa Yy BIJAAJICHOMY MIC/ISIONEPAIIfHOMY MEpiojl aCOIIIOEThCSA 3
BUHUKHCHHS HOBHUX CHMIITOMIB: HE3JIaTHICTh BiaApurHyta (25,1%), panHHE
HacuueHHs (29,3%), 30UTbIICHHSIM BIJICOTKY MAIlIEHTIB 3 MeTeopu3MoM 3 23,3% 1o
38,1%, 1 BucokuMm BifgcoTkoM mucarii (25,6%) [138]. AnbrepHATHBOIO

dynpomnikanii Nissen € ¢ynporutikamis 3a Toupet ma 270° [97, 207], saxa



ACOIIIOETHCSA 3 MEHIIOK YaCTOTOI0 OOCTPYKTHUBHUX YCKIJIAJHEHb 1 TMOKpPAIIEHHAM
SIKOCT1 KUTTS, HATOMICTh HE BOJIOJIE€ TAKOK aHTUPEDIIOKCHOK CIIPOMOXKHICTIO K
dbynnorutikaris 3a Nissen [14]. Bogaowac, kpurepii Bubopy metony QpyHaorutikarii
3QJIUINAI0THCS] HEBU3HAYCHUMU.

OpHuM 13 NUISIXIB TMOKPAILIEHHS PE3YJIbTaTIB XIPYPriuHOIO JIKYBaHHS MOXE
Oyt BrpoBakeHHs KoHIiemmii ERAS, ska Bkiaoyae BUKOpPHCTaHHS HabOpy
e(eKTUBHUX METOJIB JJI IPUCKOPEHHS MPOLECy MICIS0NepaiiHoro BiJHOBICHHS
1 B)Ke MIATBEpIUIa CBOIO €(DEeKTHBHICTD Yy JIIKYBaHHI 1HIIUX 3aXBOPIOBAHb OPTaHiB
yepeBHOi nopoxkuunu [49, 87, 132, 140, 187]. Onnak npotokon ERAS mie ve Oys
aJanToOBaHUW /I TAIEHTIB 3 mnapae3odarealbHUMU TPUKAMU 3 YpaxXyBaHHSIM
iXHIX crerupiYHUX 0COOIUBOCTEH.

Takum  umHOM, ©OaraTo  acmeKTIB  MEHEDKMEHTY  TMAaIll€eHTIiB 3
napae3odarealbHUIMUA TPIDKaMU  3aJMINAIOTBCS TpeAMeToM auckyciit. Cepen
BXJIMBUX HANpPSIMKIB TOKpaileHHa pe3ynabTariB jgikyBaHHs [IEDT BupisHstoThCS
NUTaHHS BUOOPY METONy T€pHIOIIACTUKY Ta (PyHAOILIIKALIII, a TAKOXK ONTUMI3ALlis
nepioneparifHoro BeICHHS NaIli€HTIB.

Metow poGoTu 0yJi0: TMOKpalieHHs Oe3nmocepeHix Ta BIIJAICHUX
pe3yabTaTiB XIpypridyHOro JiKyBaHHS XBOpUX Ha mapae3odareanbhi rpwxki [II-IV
TUIIB IIIJITXOM 3aCTOCYBaHHS JAMapOCKOMIYHOTO METOAY 3 TMepcoHi(iKoBaHUM
MiAXOA0M J0 TePHIOIIACTHKHU 3 ypaxyBaHHSM MapaMeTpiB CTPABOXiIHOTO OTBOPY
niadparmu, BuOopy Metony pyHmorutikaii Ta BnpoBamkeHHs: ERAS-nporokomy.

3aBaaHHA JOCTIIKeHH:

1. Hocnigutu 0coOMMBOCTI  KJIIHIKO-€HJIOCKOMIYHUX TPOSBIB  TPUK
cTpaBoxigHOTO O0TBOPY miadgparmu III Tumy.

2. [IpoBecTn MOPIBHSAIBHUN aHaJi3 pe3ybTaTiB PO3paxyHKy pO3MIpiB
CTPaBOX1IHOTO OTBOPY JiadparMu y XBOpHUX 3 Mapae3odarcaibHUMH TPUKAMU
[II-1V TumiB 3a KOHBEHIIIHHUMH METOIHUKAMH.

3. Po3pobutu  iHCTpyMeHTapiii Ta METOAWKY IHTpaolepaliiHoro

JaapoCKOMIYHOTO BHU3HAYEHHSI MapaMeTpiB CTPABOXIAHOTO OTBOPY AladparMu y



XBOpUX 3 Tapae3odarealbHUMU T'PHKaMHU Ta TOPIBHATH MOTO 3 KOHBEHI[IWHUMU
METOTUKAMH.

4. BusHnauntu BIUTMB mapameTpiB CTPABOXIAHOTO OTBOpY AiadparMu Ha
BiIJIaJIeHl pe3ynibTaTu JIiKyBaHHA mapaezodareanpHux rpwk III-IV Tumy npu
3aCTOCYBaHH1 Kpypopadii.

5. Po3poOutn  mepconiikoBanmii  miaxig A0  BHOOPY  METOIY
TepHIOIIACTUKY 1 (YHJIOIUTIKAIIT Ta OLIHUTU WOro e(EeKTUBHICTh Yy BiIJAJICHOMY
micsonepaliifHoMy Tepioi.

6. Busznauurtu e(eKTUBHICTh BITPOBAI>KEHHS MOJIO’KEHb
ERAS-npoTokoiy npu XipypriuHomy JIiIKyBaHHI XBOPHX 3 TPHKAMH CTPABOX1IHOTO
otBopy miadparmu [1I-1V tumy.

BianosigHo 10 3aBaaHb poOoTa cKiiaaanacs 3 IMIEeCTH €TarliB.

Bceworo y nocnikenns ysidnuio 196 mamientis (157 xBopux 3 [HEI" Tumy 111
ta tumy 1V, ta 39 xBopux 3 I1EI" Tuny I).

Ilepmuii eram poGotu. IlpoBeneHa oIiHKa KIIHIYHUX CHUMITOMIB 1
eapockonigyaux o3Hak ['CO/I III Tumy Ha mpeaMeT iX TeTepOreHHOCTI Y 87 XBOpHX,
Ta CIIBCTABJICHHS BUSIBJICHUX CUMIITOMIB 13 TAKUMHU Y TPOONEPOBaHUX 39 XBOpHUX 3
npuBogy ['COJl I Tunmy. Bci XBopl NepeHECHH IUIAaHOBY JIAAPOCKOIMIYHY
TePHIOIIACTHKY.

Kiiniuni Ta enpockomniyHi xapakrepuctuku ['COJ tuny III mokxazanu
3HAYHY F€TEPOreHHICTb.

3a pe3ynbraraMu KJIACTEPHOTO aHali3y 13 BKIIOYEHHSM 7 TMIOKa3HUKIB
€HJOCKOTIYHOTO JOCHIHKEHHS, TPUK1 KiIacu(iKOBAaHO HaA JiBa MIJITUIM 3aJ€KHO
BiJl PO3TAlllyBaHHS CTPABOXIAHO-IIUTYHKOBOTO 3'€JHAHHS BIAHOCHO HAWBUIIO]
TOYKHU TpukoBoi nmopokHUHU — [IIA (mpokcumanpHime abo Ha i piBHI1) — 37,9%
xBopux Ta lIIb (Hmxue 3a3naueHoi mexi) — 62,1% XBopux.

[Tpu rpwxi miarumy I[IIA wactime, Hix y miarumy IIb, cnocrepirarorbes
Taki cumnromu sik nedist (84,8% npotu 25,9%), OCUILIICTH TOJIOCY, Kallleb, O11b B
TPYISX; €HIOCKOMYHO — e30¢ariT Ta epo3uBHUi e3odarit (87,9% mpotu 27,8%) 3

nepeBaxanHsaM Tsokkux ctafid C ta D (LA) - 58,6% npotu 26,7%, BigmMidaeTbCs



MEHIIIa CepelHs BIACTaHb BiJl PI3MIB JO CTPABOXIIHO-ILTYHKOBOTO 3'€IHAHHS
31,6£3,1 cm nmpotu 34,2+2,1 cMm, OuIblIa OChOBa JIOBXKMHA Tprki — 8,4+2.8 cMm.
npotu 5,6+1,6 cM, hopMa TPUKOBOTO MIIIKA Y BUIIISIII POSIIUPEHOT CUMETPUIHOT
a6o acumetpuyHoi TpyOku — 100% mpotu 10,1%

[Ipu miarumi IIIb yacrimle BUHUKAIOTh BIAYYTTS MEPETNOBHEHHS MICS 1XKi,
OMI0BOTA, THWKAaBKa, HYJAOTa Ta TMOPYUICHHS PHUTMY CEpIs; EHIOCKOMIYHO -
nehopMoBaHa MIIIKONIOAI0HA (popMa IprkKOBOi MopokHUHU 88,9% npoTtu 9,1%

Kninigyai cuMnToMu Ta €HOOCKOMIYHI Xxapaktepuctuku miarumy IITA, Ha
Biaminy Bia miaTuny IIIb, cratucTuuHOo He BIIPI3HSAIOTHCS BiJl TAKUX MPH TPHOKI
tuny I, o gae niactaBu npumyckary, mo miarun [IIA Moxe moxoauTH BiJ Ipuxi
tumy I, Toai sk miarun I11b mae moxomkenHs Big rpuxi tyry 1.

Apyrunii eran. IlopiBHsHHS po3paxyHKy po3MmipiB COJl KOHBEHIIHHUMHU
METO/IaMU BUKOHAHO y 63 xBopux: 26 (41,3%) yonosikiB Ta 37 (58,7%) *iHOK 3
cepenniMm Bikom 53,8+10,8 pokis. CepenHiii TEpMiH 3aXBOPIOBaHHS CKIaaaB 54,5 +
53,9 wmicsriB. HeBnpaBumy rpuky Manu 54 (85,7%) XBOpUX, 4ACTKOBO BIIPaBUMY
rpwky — 9 (14,3%). Kapmiodynmamena IIEI O6yma y 42 (66,7%) xBopuX,
cyororansha —y 20 (32,7%), B oqHoMy Bumaaky (0,6%) — ToTaqbHa HUTYHKOBA.

Pe3ynbratd OCHIIPKEHHS BCTAaHOBWIM CHJIBHUN MOPSAMONPONOPUIAHUN
38’5130k MDK ganumu MCKT Tta iHImIMMH MeTomaMH AOCHIUKEHHS. BomHouac,
pospaxynku mapameTpiB  COJl BusSBWIM iX BIAMIHHICTh 3JIEKHO  BiJ
3acTtocoBaHoro metony. Haitoubiie cepenne 3nauenHs mionii COJl mopiBHSHO 3
inmmmu Metomukamu (Bei p<0,01) orpumano 3a manumu MCKT - 13,01£3,04 cm?
(Bix 8,4 cm? 10 29,1 cm?).

Oxkpim Ouremmoi miomi COJl 3a ganmvmm MCKT niarHOCTOBaHO TaKOXK
HanOmpma cepenus mmpuHa COJ — 3,51+0,45 cm (Bix 2,6 cM 10 5,2 cm)
NOPIBHAHO 3 IHIIUMH MeTogukamu (Bct p<0,01), ski, 3a UM T[OKAa3HUKOM,
JIOCTOBIPHO HE BIAPI3HSIUCS OJTHA BiJl 1HIIIO].

Haiimenme cepenne 3Hauenns mionii COJl orpumano mnpu DEIJIC
(7,88+1,63 cm?), Pesynsrard METOAIB IHTPAONEPAliiHOIO BMMIpPIOBAHHS ILIOLIL

CO/l crarucTUYHO HE BIAPIZHSUIMCS MK COOO0I0.



Toune BUMIpIOBaHHSA TPUKOBOTO JeDEKTy HEOOXigHE Isi BUOOPY METOMY
TepHIOIUIACTUKY Ta aJI€KBAaTHOTO MOPIBHSHHSA METOMIB JiKyBaHHS. OJJHAK KOXEH 3
MeToaiB BuMiproBaHHs 1ol COJl He 10CKOHAIHM.

MCKT — 300pakeHHS] OTPUMYIOTh B TTOJIOKEHHI XBOPOTO JIe)Kadl Ha CITKHI 3a
HAsBHOCTI B TPIKOBUX BOPOTAaX TPIIKOBOTO BMICTY, IIO MOXE CYTTEBO
30UThIITyBaTH 1X IUIONLYy TIOPIBHSHO 13 peanbHOl0. Ha BiaMiHy Bia 1bOTO
IHTpaomnepaliiHi BUMIPIOBAHHS BUKOHYIOTHCSl IIICISL BHMBEACHHS UUIYHKY 3
TPKOBOTO OTBOPY 1 BHJIAJIEHHS TPIXKOBOTO MIIIKY, IO CIPHUSE 3MEHIICHHIO
TOPU3OHTAIBHOI BIACTaHI MK HDKKaMH JiadparMd BHACTITOK €JaCTHYHOCTI
M’s131B 1 3MeHeHHs mwionli CO/l nopiBusiHO 13 BuMipsiHoto Ha MCKT. 3a nammmu
JAHUMU HE JIHIIE TuTola, a 1 came mmpuHa COJl Oynu TOCTOBIPHO MEHIIMMU MIPU
IHTpaomnepalifHux BuUMIiprOBaHHsIX mopiBHsAHO 13 ganumu MCKT. BopmHouac
IHTpaomnepauniiHi METOAM HE BPaxoBylOTh ocobOmuBocTi KoHGirypamii COJ 1
HAJIal0Th 3HAYCHHS i1 IUIOITI MEHIII 3a peabHI.

EnjockoniyHe M0CIiPKEHHS HaJlae ornocepenkoBani gani momao mioiii COJ]
OCKUTBKHM BOHA 0€3MOCEePETHRO HE BUMIPIOETHCA.

Hapeneni pani mokaszanu mpo HEOOXITHICTh MOMAIBIINX 3yCHJIb IIOAO
yAOCKOHaJIeHHs1 MeToly ouiHku Tuionli COJl nmpu XiaTaJbHUX TpUKaX.

Tperiii eran. Hami momepeani AocCmimKeHHS IOKas3aiad, IO TPaaWIiiHI
Metonu BumiptoBaHHs mwiomli COJl 1eMOHCTpyIOTh HEBIMIOBIIHI pe3y/IbTaTH uyepes
MOXUOKHU, BIACTUBI KOXKHOMY 3 METOJIB. Y 3B'S3Ky 3 UM HaMu OyJI0 PO3pOOJICHO
JanapocKoniyHuil iHcTpyMmeHTtapiid (mareHt Ne 154379 (46), 2023) ta meToauka
po3paxyHky ot CO/I.

3anponoHOBaHU JTamapocKomiuHuii Metoy; BuMiptoBanHs tmwiomi COJl 13
JIOTIOMOTOI0  PO3POOJICHOTO MPHUCTPOIO, M0 Iepeadadyae BUBEICHHS TPUKOBOTO
BMICTY 13 TPHKOBUX BOPIT, PO3MIIIEHHS B iX IUIOIIMHI JIIHIMKKA MPUCTPOIO, 5K
eTajioHa, repeaady 300pakeHHsI Ha KOMIT I0Tepl Ta pO3paxyHKY ILIOIII 3a0e3neuye
OTpUMaHHA To4yHUX JaHux mapamerpiB COJl 13 BpaxyBaHHsI 1HIMBIAyadbHUX
ocobmuBocTeit  #oro  koHpirypamii. Cepemas mwioma COJ] BumipsiHa

3aIPOIIOHOBAHOK METOIAMKOIO CKiana 9,66+0,22 cm? (nianason 6,8-17,7 cm?), mo



Oys0 1oCcTOBIpHO MeHIe Hixk 3a MeToaukoro MCKT Ta Oinbliie Hi’k 32 METOJIUKOIO
Granderath (8,16+1,71 ¢M?) Ta Bu3HaueHHs 1ol poMOy (8,72+1,67 cm?).

Y xkoxHoro mamieHta B ycix Bunmaakax MCKT namaBanma HanOinbi
sHaueHHs 1wiomi COJI, Tomi sk merommka Granderath Ta wmerommka BIIP
NOKa3yBaJM HalMEHIl 3HayeHHs. Pesynbraru po3poOieHOi METOIMKH 3aiMaiu
POMIXKHE IMOJI0KeHHs. BusBieHo, 1o Ha 6ibim 3HaueHHs o COJl 3a naHuM#u
MCKT mopiBHSHO 3 IHTpPAONEpPALIMHUMU METOAUKAMHU BIUIMBAE€ HASBHICTD
TPIKOBOTO MIIIKY B BOPOTaX TPUXKI, IO MIATBEPIKYETHCS 3HAUNMOIO TTO3UTUBHOIO
KOPEJIAIIEI0 MK 00'€eMOM TPHKOBOTO MIIIKa Ta BIJCOTKOBOKO PIZHUIICIO ILIOIII
COJ mix nanumu MCKT Ta okpeMuMu iHTpaonepariiHuMu MeTogukamu (yci r >
0,55).

YerBepTuii eran. Brmue mapamerpis COJ] Ha BigjganeHi pe3yibTraTu
mikyBanHs IIED rpwx III-IV tunmy npu 3actocyBaHHI Kpypopadii BuBdanu y 61
xBoporo (I'pymna IT). Bcim xBopum Oyso BukoHaHo (pysaormiikamiro 360° 3a Nissen.
YomnogikiB Oyno 25 (40,9%), xinok — 36 (59,4%) 3 cepeanim Bikom 53,3+10,9
poku, IIEI" tuny I manu 57 (93,4%) xBopux, tuny IV — 4 (6,6%). HeBnpaBumy
rpwky manu 48 (78,7%) xBopux, 4yacTKoBO BmpaBumy rpuwxy —13 (21,3%).
Kapaiopynnansna rpuxka aiarnocroBana y 34 (55,7%), cyOToranbHa rpuxa —y 26
(42,6) xBOpHUX 1 B OAHOMY BHUTIAJIKy BCTAHOBJICHO TOTAJBHY IILTYHKOBY TPUKY.

[Ipu XipypriyuHoMmy JIIKyBaHHI BHKOPHUCTOBYBaJIM TPU BapiaHTU AOCTYIIIB
nanaporomuud — 27 (44,3%) xBopux, nanapockomiunuii — 18 (29,5%) Ta
TOpakoTOMHUM — 16 (26,2%).

Cepenne 3Hauenns aopxunu COJl cknanano 54,8+5,4 mum (Big 46 MM 110 65
mM), mupusau COJl — 29,3+3,3 MM (Big 24 mMm g0 38 mm), oo COJL — 86,8 +
18,2 mm? (Big 53 mM? no 161mm?).

[Ipotsarom 18 MicsIiB aHaTOMIYHUN penuauB 3adikcoBaHo y 16 (26,2%)
XBOpUX, B ToMy 4ucii npu pozramryBanHi CIII3 6inemie 2 cm Hag giadparmMoro y
10 (16,4%), Big 1 10 2 cMm —y 6 (9,8%). Y pa3i 3acTOCyBaHHS JaapOTOMHOI'O

JOCTYIy peuuauB BUHHUK Yy 6 (22,2%) xBopux, Janapockomniunoro —y 6 (33,3%)



TOpakoTOMHOTO — Yy 4 (25,0%) xopux. OTXe, 4acToTa peluIMBy HE 3aJie)Kalia Bijl
xipyprignoro aocrtymy (p=0,703).

OnnodakTopHuii OlHApPHWI perpeciiHUi JIOTICTUYHUIN aHami3 IOKa3aB
CTAaTUCTUYHO 3HAUYMMY 3aJICKHICTh 4acTOTH peunauBiB Bij miomii COJl ta mupuHu
CO/l. Toukoro BIJACIYEHHSA, 3@ $KOI IPOTHO3YETHCS MiJABUIIEHA WMOBIPHICTD
peuuauBy 3a ganumu 1miomi COJl (to6To monax 0,5 — a6o monan 50%) Oymno
3HaueHHs «90 Mm? ». TecT BusiBUBCS e(peKTUBHUM 3 TUIoMIeto mia KpuBorw ROC —
0,926 (95% Al: 0,827-1,0) 3 uytnmuBictio— 87,5%, cnenudiunictio — 97,8%. B
CBOIO Yepry, TOYKOK BIJICIYCHHS, 3a SKO1 IMPOTHO3YETHCS IMiABUIIICHA HMOBIPHICTH
peuunuBy 3a maanumu mupuHu COJ[ Oyno 3HadeHHs «32 mwm». TecT BUSBHUBCS
edexkTuBHUM 3 Iwiomero Mg kpuBoro ROC — 0,864 (95% MI: 0,733-0,995),
gyTinuBicTio — 75,0%, cierudiunictio — 78,0%.

IPsatuii  eran. Cnuparoyuch Ha OTpPUMaHl JaHli MU pPO3pOOMIM Ta
3anpoBadiii nepcoHiikoBanuii miaxin Ao xipypriuxnoro jikyBanusa [1EIT III-IV
TUITy, KWW CTOCYyBaBCs BUOOpY MeTomy Kpypopadii 1 ¢yHaorikaiii, OCHOBHa
rpyna (rpyna O — 96 xBopux).

Bubip merony kpypopadii monsras y ii Bukonansi npu 1iomi CO/l mente
90 Mmm? a0 BijAcCTaHl MK HDKKamu aiadpparmu MeHiie 32 MMm. Y BUMaakax IO
COJ1 90 mm? Ta OinbIie abo BiJICTaHI MIX HiXKKamu miapparmu 32 MM Ta OiIbIIIe —
yKpituieHH1 Kpypopadii U-nmogioHO0 CITKOIO.

Bubip merony ¢ynmommikanii mojsraB y BUKOHAHHI (pyHAOIUTIKAIii 3a
Nissen na 360° y pasi [IET" miaruny III A a6o II1 b 3a HasiBHOCTI e30(arity, meyii;
Ta y pasl rpwxki tuny [V; Bukonanns ¢gynaomnikamii 3a Toupet Ha 270° y pasi IIET’
nigruny [l b 6e3 e3odarity un neuii.

Po3pobnennii miaxin 3actocoBano y 96 xBopux 3 IIEI, mpoonepoBanux 3a
JOTIOMOT'OK0  JIAMTAPOCKOIMIYHOIO J0CTyny. BinnmaneHi pe3ynbTaTd XIpypridyHOro
nikyBanHs B rpymi O mopiBHIOBanu 3 TakuMu rpymnu I1 — 61 xBopwuii. XBopi 000X
rpyn OyJiu penpe3eHTaTuBHi 3a BIKOM, cTtarTio, IMT, xapakTepoM 1 4acTOTO0 CKapr,
CYMyTHIX 3aXBOPIOBaHb, EHJOCKOMIYHMX 1 PEHTICHOJNIOTIYHUX JaHUX MIOA0

XapakTepy rpuXi Ta 3MiH CTPABOXOY.



Cepen xBopux rpynu O rpuxa tuny III A 6yna y 33 (34,3%), Tuny Il b —
54 (56,3%) 1y 9 xBopux Oyna rpwwxka tun IV.

B rpymi O moka3u 10 3aCTOCyBaHHS CITUYACTUX IMIUTAHTIB TSI T1ACHIICHHS
kpypopadii manu 71 (74,0%) xBopuit, kpypopadii —25 (26,0%). B cBoro uepry
nokazu jo dynaomtikaiii 3a Nissen manu 79 (82,3%) xBopux, pyHaorutikaiii 3a
Toupet — 17 (17,7%).

B nepiog go 18 MicsiiB miciis omnepanii KyMy/IsITUBHA 4acTOTa PEUUIUBY
rpuxi y xBopux rpynu O cknana 7,3% (7 xBopux) mnpotu 26,2% (16 xBopux)
rpynu [T (p=0,001). Cepenniii TepMiH BUHUKHEHHS pelMIUBY Tprxi B rpymi O
ckiaB 528,9 nodu; 95 HAI: 520,7 — 537,2 no6wu, B rpymi I1 6yB kopotiium — 489, 1
moou; 95 JII: 465,2 — 512,8 nobwu.

Cnin 3ayBaxkuTtH, 110 y xBopux rpynu O posramyBans CII3 6inbine 2 cm
Haj aiadparmoro Oyno mumie y 2 (2,1%) xBopux 1B 5 (5,2%) Ha Biactani Big 1 g0 2
cM; B rpymi [T -y 10 (16,4%), Ta —y 6 (9,8%) XBOpUX BiJIMTOBITHO.

B rpyni O He Oyno 10CTOBIpHOi Pi3HHULI Y KyMYJISTUBHIA 4acTOTI pEUUIUBY
MK XBOPHMH, SIKUM Oyj0 BHUKOHAHO Kpypopadito — 2 (5,0%) i XBopuMH, STKAM
BUKOHAHO apMyBaHH1 Kpypopadii citkoro — 5 (8,9%) xBopux, p=0,465.

JIOCTOBIpHE 3HMKEHHS KYyMYJIATHBHOI 18 MICAYHOI 4acTOTH pEUUIUBY B
rpyni O BiMIYanocs Mo BIAHOMIEHHIO J0 YCIX BapiaHTIB XIPYPridHOTO JIOCTYMy B
rpynu II. 3okpema, B cyorpym Il - JIC (namapockomiyHuil JOCTYI) 4acToTa
peuuauBy ckiana 27,8% npotu 7,3% B rpyni O, (p = 0,005); B cyorpymi IT - JIT
(mamaporomuuii goctymn) — 22,2% npotu 7,3%, (p = 0,018); B cyorpymi II - TT
(topakotomuuii nocryn) — 31,3% npotu 7,3%, (p = 0,003).

TakuM YWHOM, 3alpPOMOHOBAHUN MINXiJ 0 BUOOPY KPYpPOIUTACTHKHU 3
ypaxyBanHsM mnapameTpiB COJl 3abesneunB MeHIny 18-MicCSUHY KyMYISTUBHY
yactoty peuuauBiB IIEI" mopiBHsHO 3 nMiie Kpypopadi€ro HE3aJekHO BiJ
3aCTOCOBAHOTO JOCTYNy A0 11 BUKOHAHHS.

[lepconidikoBanuil miaxig A0 BHOOpPY MeToay (yHIOIUTIKAIil nepeadayan
BUKOHaHHA ¢QyHporikaiii 3a Nissen Ha 360° y pasi I1EI minrtuny 11 A a6o III b,

K10 OyB MPHUCYTHIA e30darit, medist; Ta y pasi rpuxi tumy IV Ta BUKOHaHHS



dynnorumikaii 3a Toupet Ha 270° y pasi IIET migrumy III b 3a BimcyTtHOCTI
e3oariTy yu neuii.

Xipypriuae mikyBanHs xBopux 3 IIEI" mpu3Beno 10 CyTTeBOro 3MEHIIICHHS
YaCTOTH OCHOBHHUX JIOONEPAIIHUX CKapT XBOPUX HE3AJIEKHO BiJl 00paHOT TAKTUKH
moa0 (GyHorutikamii. 3 yuciaa ckapr, 10 ICHYBaJIM JI0 OIepailii y BiJIaJICHOMY
MiCIsONepalifHOMy — TepioJii TPyNmH  CTaTUCTUYHO HE  BIAPI3HAIUCA 32
BUKIIIOUEHHSAM aucdarii, sika Oyna poctoBipHO Ouibinoro y rpymi I — 9 (14,8%)
npotu 5, (5,2%) B rpymi O. BomHouac mnepcoHami3oBaHuii BHOIp METOAY
dbyHaomTiKaIi JI03BOJIAB 3HU3UTH 4acToTy OoCTYHIOTUTIKAIIITHIX
(GYHKIIOHANBHUX PO3JAJAIB Yy BiJAaJieHOMYy Iiepioal B rpymni O MOPIBHAHO 3
narieatamu rpynu I, Takux sx mucdaria (5,2% mnporu 14,8%), HEMOXKIIUBICTH
BiipuryBanns/omoBanns (7,3% mnporu 18,0%) ta mereopusm (12,5% mnpotu
24,6%).

IlocTuii eran. Ha mpomy ertami pobGoTh Hamu Oylo BIPOBAIKEHO B
KJIIHIYHY TPAKTUKY 1 OLIHEHO e(eKTUBHICTh MojoxkeHb ERAS-npotokomny, sikuii
me He OyB ajanToBaHl [JIs TAIIEHTIB 3 mapae3odareaJbHUMH TPKaMHA 3
ypaxyBaHHSM IXHIX cHEIU(DIYHUX 0COOIMBOCTEH.

[lepuonepauiiini pe3ynbrati BupoBaxkeHHs: ERAS-nporokony B rpym O
MOPIBHIOBAJIM 3 TAKUMU Y XBOpUX Tpynu [1 mpoonepoBaHux 3 JamapoCcKOMiYHOTO
noctyny I'pyna I1 - JIC (18 xBopux).

BnpoBamkennss nonoxxkeHb ERAS-nmpoTokony MNOpiBHSHO 3 TpaaULIHUM
BEJCHHSM Yy XBOpHUX, IO TEPEHECIH TEepHIOMIACTUKY 3 TMPUBOLY TPUK
ctpaBoxigHoro otBopy aAiadparmu III-IV Tumy udepe3 nmanapocKOMiYHUN HOCTYII
3a0e3Mneynsio B MEepHOINepalifHoOMy MepioJl 3MEHUICHHS YacTOTH YCKJIaJHEHb 3a
rpagamiero [ 1 II BigmoBimHo o kmacudikaiio Clavien-Dindo no 7,3% mnportu
27,8%; 3HUKEHHS CEpPEeIHbOro Oally BIAUYTTS «3arajlbHOi CIIa0KOCTI», «BIAUYTTS
rojoAy» Ta «BiguyTTs crparw» y 1,43 pasu (2,41+0,67 Gamy mpotu 3,44+1,09
oany); y 1,35 paszu (3,13+1,3 6any npotu 4,22+1,26 6any); y 1,34 pasu (1,51+0,38
6amy mporu 2,11+0,90 Gamy) BimmoBigHo. OmHOYacHO OyB OLTBITUM BiICOTOK

XBOpHUX, Y SKUX Ha Mepury Ao0y crocrepiraiocs BiaXomkeHHs rasiB — 78,1%



npotu 55,6%; BinOynocs BUNOpOKHEHHs kumikiBHHKA — 51,0% mpotu 27,8%, a
TaKOX MEHIIUHN BIJICOTOK 13 3MyTTsIM kuBOoTa — 2,1% npotu 16,7%.

BropoBamxennss ERAS-npoTokony copusiio  CKOpPOYEHHIO  CE€peaHbOl
TpUBAJIOCTI TiepeOyBaHHs y JikapHi 10 1,724+0,76 nobu mopiBHsHO 3 2,33+0,91
no6u (p=0,003).

TakuM dYMHOM, 3aCTOCYBaHHS TEPCOHI(PIKOBAHOTO MIAXOAY N0 BHOOPY
MeToaiB Kpypopadii 1 ¢ynaomikamii Ta BrnpoBamxeHHs ERAS-nportokony npu
XIpypriuHoMy JiKyBaHHI XBOopuX Ha mnapae3odareansni rpmwxki III-IV  Tumis
JanmapoCKOMIYHUM  JOCTYIIOM  TPHU3BEJIO JO JOCTOBIPHOTO  TMOKpAICHHS
Oe3nocepesiHiX Ta BIAJAJICHUX PEe3yJIbTaTIB JIIKYBaHHS.

HaykoBa HOBM3HA OTPMMAHHX Pe3yJbTaTiB:

1. Busnauena cyTTeBa TeTEpPOTr€HHICTh KIIHIYHUX 1 EHIOCKOMIYHUX
nposiBiB [IEI' tumy III, mo mo03BOMMIO 3a JOMOMOIOI0 KJIACTEPHOIO aHai3y
nonimutu iX Ha 2 migrunu IIIA Ta IIIb. HasBHIiCT, nBOX miaTHIiB mepeadadae
mudepeHIiioBaHUM TAX11 O BUOOPY JIKyBaHHS.

2. Yepes HasBHICTH ABOX miaTumiB rpwx Tumy Il Tta TOTOXHICTH
KJIIHIKO-€HJIOCKOIIIYHUX MposiBiB mmiaTuiy IIIA 3 akcianbHOW Tprokero tumy I 1
Maii’e BIJICYTHICTIO CIUIBHUX O3HaK 3 Hewo npu miarumi IIIb Bucynyta rinoresa
npo ix pizne nmoxomkeHHs: miaTumy 1A 3 rpwxki tumy I Ta migrumy 1B — 3 rpmxki
tumy II.

3. [Toka3ano, o icHyroul meroau oduncienHs mwion COJ naroth pizHi
pe3yabTaTi 4epe3 iX HEeJOCKOHANICTh. [HTpaomepalliiini METoau Ha/lal0Th MEHIII
3HAYEHHS, OCKUIbKU HE BpaxoBylOTh ocobmuBocti popmu CO/. Pesynsratn MCKT
BUSIBJISIIOTHCSL 3aBUIICHUMM 4Yepe3 HasSBHICTh TPUKOBOTO BMICTY B TPUIKOBUX
BopoTax. Lle miATBepIKy€eTbCsl 3HAUUMOIO TTO3UTUBHOIO KOPEJSIIIEID MK 00'eMOM
IPUYKOBOrO MillIKa Ta BIACOTKOBOKO pizHuLEro ol COJ mix nanumu MCKT Ta
OKpPEMHUMHU 1HTpaomnepaniiuumMu Meroaukamu (yci r > 0,55).

4. Bcranosneno, mnoporoBi 3HaueHHs mapamerpiB COJ, 3a skux
HMOBIpHICTh pEeUMIUBY Tprki micias kpypopadii mepeBuirye 50%. Takumu €

mwiomma COJI monax 90 mm? i mmpuna COJT nonan 32 MM.



IIpakTH4YHe 3HAYEHHS] OTPUMAHUX Pe3YJbTATIB Ta iX BIPOBA/KEHHS B
NPaKTHKY:

1. JloBeneHo, 110 y pasi nmepcoHiikoBaHOTO MIIX0MY 10 BHOOPY METOaa
dingorTikamii 3 ypaxyBaHHSAM MiATUMIB Tproki Tuny Il 3MeHmyeTscs dactora
(GyHKIIOHANBHUX TMIcAsA  (QYHIOIUTIKAUIMHUX po3nafiB y 18-tu  MicsuHOMY
micisonepanifHoMy Mepioi.

2. Po3pobnieno nanapockomiyHui 1HcTpyMeHTapi (mareHt Ne 154379
(46), 2023), skuii 7O3BOJSE MIBUIKO 1 TOYHO BUMIPATH OyIb-sIK1 JIHINHI po3MipH
AHATOMIYHUX YTBOPEHb Y€PEBHOT MOPOKHUHHU, B TOMY 4ucii nmapamerpis CO/I.

3. Po3pobneno wmeronuky po3paxynky twiomi COJl, sika BKIrO4ae
nepenauy 3o00paxkenns COJl depe3 ¢doTo/BimeopeecTparop JamapocKorna Ha
KOMI'IOTEp Y BH3HAUCHIM SKOCTI Ta PO3AUIBHIA 3aTHOCTI, BHUMIPIOBaHIA B
MIKCEJISIX 3 TMOJAJbIIO KOHBEPTAIED B METPUYHY CHUCTEMY BUMIPIOBaHb 3a
JIOTIOMOTOI0 TIporpamu AxioVision. 3aBIsSKH JIHININ, $SKa CIYTye €TaJOHOM,
BuMiptoBaHHs 1ol COJl BUKOHYEThCS 3 HHM3BKOI MOXMOKOIO, 3a0€3IMeuyrouu
BUCOKY TOYHICTh BUMIPIOBAHb.

4. Po3pobieno mepconidikoBaHMM MiAXiA IMOAO0 BHOOPY METOAY
repuioriactuku npu IIET tumy III 3anexno Big mapamerpis CO/, sxuii
3abe3neuye MeHiry ydactory peuumuy (7,3% mpotu 26,2% y pasi kpypopadii) y
BiJaieHoMy 18-t MicsiuHOMY micisionepatiiiHomy mnepiogi. Bin momsrae y
BukoHaHH1 kpypadii npu mwiomi COJ] menme 90 mm? abo BiACTaHI MK HDKKaMH
miapparmu Menme 32 M. Y Bumagkax miomi COJl 90 mm? Ta Oinbine abo
BIJICTaHI M HDKKaMH Jiadparmu 32 MM Ta OUIblIe Y YKPIIUIEHH] KPYPOIUIACTUKH
U-noaibHoI0 CITKOIO

5. Po3pobneno mnepconidikoBaHMM MiAXiA IMIOA0 BHOOPY METOAY
dyHIoruTIKaLli, AKUN Mossirae y BUKOHaHHI (yHporurikanii 3a Nissen Ha 360° y
pasi [IET migtumy I A a6o III b 3a HasiBHOCTI e30dariTy, meyii; Ta y pasi rpuxi
tunty IV; Bukonanus Qynaomnikamii 3a Toupet va 270° y pasi IIET miaruny III b
06e3 e3odarity uywm meuii. Iled miaXim 03BONSE  3HU3UTH  YAaCTOTY

nocTPyHIOTUTIKAMIMHNX ~ (QYHKIIIOHATBHUX PO3JIaJIIB Yy BiIJAJEHOMY Tepiofl



MOPIBHSHO 3 XBOPUMH, SKMM BHKOHYyBajacs juiie (yHmortikamis 3a Nissenowm,
takux sk aucoarisa (5,2% nporu 14,8%), HEMOXKIMBICTh BIJIPUKKU/ONIOBAHHS
(7,3% mpotu 18,0%) Ta Mmeteopusm (12,5% npotu 24,6%).

6. Bnepmie  BmnpoBamkeHo — mosniokeHHsi  ERAS-nipotokonmy  mpu
JanapoCKONIYHOMY XIpYypriYHOMY JIIKYBaHHI XBOPHUX 3 T'PUYKaMU CTPaBOX1JIHOIO
orBopy miadparmu III-IV Tumy. Lle m03BOJIsSI€ 3MEHIIUTH YacTOTy YCKJIaJAHEHB 3a
rpagamiero I 1 11 BigmoBimHo nmo kimacudikamii Clavien-Dindo, 3Hu3UTH cepenHi
0anmu BIIUYTTS «3arajbHoi c1aOKOCTI», «BIAYYTTS TOJNIONY» Ta «BIAUYTTS CIIParu» y
nepury — micngonepariiiny o0y,  30UIBIIMTH  BIICOTOK XBOPHX, Yy SKUX
crocTepirajgocsi BiAXO[KeHHS Tra3iB — 78,1%, BiaOynocs BUIIOPOKHEHHS
kumKiBHUKA — 51,0%, a TakoXK 3MEHIIHMTH BIJICOTOK XBOPHUX 13 3AyTTSIM JKHBOTA —
2,1%. BnpoBamxkenHss ERAS-npoTokony COpUsIO CKOPOYEHHIO CEpPEOHBOl
TpUBaJoCTI nepeOyBaHHs y JikapHi 10 1,72+0,76 nobu nopiBusHO 3 2,33+0,91
no6u (p=0,003).

BucHoBku

B nawmcepramiiiHiii poOOTI HaBEIEHO BUPINICHHS AaKTyaJdbHOTO 3aBIaHHS
MOKpaleHHs 0e3mocepeHiX Ta BIAJAICHUX Pe3ybTaTiB XIpypriyHOTO JiKyBaHHS
XxBOpuXx Ha mnapae3odareanpHi Tpwki III-IV TumiB muisxoMm 3acTocyBaHHS
JanapoCKOMIYHOTO METOAY 3 MEPCOHI(PIKOBAHUM IMIAXOAOM J0 T€pPHIOTUIACTUKH 3
ypaxyBaHHSIM HapaMmeTpiB CTPaBOXIJHOTO OTBOPY JiadparMu, BUOOPY METOAY
dynnomikanii Ta BupoBamkeHHss ERAS-nipoTokomy.

1. XBopi 3 rpuxero COJl tumy III maroTh cyTTEBI BIAMIHHOCTI Y
KJIIHIYHUX TPOSBax Ta €HAOCKOIMIYHUX XapaKTEPUCTUKAX, IO JO3BOJISE PO3ILITUTH
ix ma aBa miarunu 1A ta IIb. [Tigtumy IITA (37,9%) xapaktepHo po3TainryBaHHS
CTPaBOX1THO-IIUTYHKOBOTO 3’€AHAHHSA BHUIIE a00 Ha pPIBHI HAWBUINOI TOYKH
IPUKOBOI MOPOKHHUHHU, SK mpu rpwxkax tumy I, a mpu marum b (62,1%). —
HUKY€ HAMBUIIOI TOYKU TPUKOBOI MOPOKHUHU, SIK Tipu Tprxkax tumy II. Kniniuna
Ta EHJOCKOIIYHA CUMIITOMAaTHKa CBIIYUTH Mpo moxomkeHHs miarumy IIIA Bix

rpwxi tuny 1, a miarumy I1Ib Big rpwki Tumy 11



2. [Toxaznuku 1iomi COJl, BU3HAUCHI PI3HUMH METOJaMH, KOPEIIOIOTh
MK coboto 3 koedirientamu aerepminaii (R?) Bix 0,778 no 0,843, ane abcomtoTHi
3HAYEHHS BapilOlOTh 3ayIekHO Bia metoxy. HaiGinemry mmomy COJl —13,01+£3,04
cm? (8,4 cm? - 29,1 cm?) orpumano 3a jganumu MCKT, mo mnepesuirye
1HTpaonepaliiftHi nokasHuku metoaiB (Granderath, po3paxyHky miomii pomba Ta
mwiomi enirca nmpu OETJIC y 1,54, 1,49 Ta 1,65 pasu BignosigHo. MCKT Takox
BcTaHOBWJIO HaOuibmy mwmpuny COJ — 3,51£0,45 cm (2,6 cm-5,2 cm), ska
CTaTUCTUYHO Ounbima 3a iHmmXx wmetomiB (p<0,01), MK SKUMU CTaTUCTUYHOI
BIZIMIHHOCTI HE BUSBJIECHO.

3. Po3pobnieno namapockomniuHuii iHcTpymeHTapiid (mareHT Ne 154379,
2023) Ta Meron po3paxysHky 1iomi COJI, mo 3a0e3nedye TOYHI BUMIPIOBAHHS 32
JIOTIOMOTOI0 JIIHIMKHU-ETaJIOHa Ta KOMIT'IOTEpHOI 0OpOOKHU, J03BOJISIE BPaXOBYBaTH
inauBigyaneHy koHpirypamito COJl. Cepemns mwioma COJl, BuMipsiHa UM
MeTo/oM, cTaHoBmia 9,66+0,22 cm? (miama3oH 6,8-17,7 cm?), mo Oyia0 MeHIIe 3a
nokazHuku MCKT, ane Ouibie, Hixk 3a metogukamu Granderath (8,16£1,71 cm?)
Ta oI pomoa (8,72+1,67 cm?).

4. Y xBopux 3 mnapae3odareaJlbHUMH TpPHXKAMH, SKUM BHUKOHAHO
Kpypopadiro 6e3 ypaxyBanus napametpiB COJl, KyMynsITHBHA 4acTOTa PELUAUBY
npotsaroMm 18 micsmiB ctaHOBUTH 26,2%. TOUKOO BiACIUCHHS, 32 SIKOT HMOBIPHICTH
peunauy nepesuinye 50% e mioma COJ 90 mm* Ta mupuna COJl 32 mwm;
gyTauBicTh TecTiB 87,5% Ta 75,0%, cnemudiunicte TecTiB 97,8% Ta 78,0%
BIIITIOBIIHO.

5. [lepconidikoBanuil miaxig 10 BHOOPY METOAY TE€pHIOIIACTUKHU Ta
dbyHaommikamii 3a0e3MmeynB 3HMKCHHS 4YacTOTH peruauBiB Tpwki 10 7,3%
nopiBHAHO 3 26,2%. Bin mnepenbOauaB BuUkOHaHHS kpypopadii Tipu Twiomi COJI
meHmie 90 mm? abo BIACTaHI MDK HDKKaMu aiagpparmMu MeHmie 32 MM; Ta
BUKOHaHHS Kpypopadii 3 mimactukoro U-momiOHUM CITYACTHM IMIUIAHTOM TIPH
30UTbIIEHH] 3a3HayeHux mnapamerpiB. Dynporumikamis 3a Nissen Ha 360°

BUKOHYBajiacs npu rpmwkax miaruny A, Ta tumy 1V, a Takox npu niarumy 1115 3a



HasBHOCTI e3odarity 1 meuii, a npu migrumi [[Ib 6e3 mux cumnTomMiB —
¢dbynnomuikanis 3a Toupet va 270°.

6. Bnposamkenasi ERAS-mpoTtokosmy TOpIBHSHO 3 TPaauIliiHUM
BEJICHHSIM y NaIieHTiB micos JAnapoOCKOMIYHOT  TepPHIOMJIACTUKHU
napae3ogareanbuux rpwxk III-IV Tuny 3meHmmiIo 4YacTtoTy YCKJIaJHEHb 3a
kinacudikariero Clavien-Dindo 11 II 1o 7,3% npotu 27,8%, CKOPOTHIIO TPUBAJIICTh

Jixko nHs g0 1,72+0,76 npotu 2,33+0,91 (p=0,003).

KiarwuoBi caoBa: CrpaBoximHuii oTBip miadparmu, napaezodareanbHa
rpuXxa, IIarHOCTHKA, XIPypriuyHe JIKyBaHHS, Kpypopadis, alorepHioIiacTHKa,
byHIOTITIKAITISA, peuuIvB TPUXKI, npodiakTkKa, ERAS-npotokonn,

JanapoCKONIYHUI 1IHCTpyMEHTapii.
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Tarasov T.A. Surgical treatment of paraesophageal hernias of type I1I-1V
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Content:

The research was conducted at the Department of General Surgery No. 2 of
0.0. Bohomolets National Medical University from 2017 to 2023, and at the Kyiv
City Clinical Hospital No. 17 from 2017 to 2023.

Hiatal hernia (HH) is a relatively common condition. Some clinical
assessments indicate that about 50-60% of patients over the age of 50 suffer from
HH, with 5% to 29% of those cases being paraesophageal hernias (PEH) [35, 98].

Preoperative diagnosis of HH, including PEH, is quite challenging, with a
wide variety of clinical manifestations. Paraclinical diagnostic methods have
relatively low sensitivity and specificity: barium sulfate radiographic examination
— 0.63 and 0.85; endoscopic examination — 0.72 and 0.80; and high-resolution
manometry — 0.77 and 0.92, respectively [129].

Traditionally, hiatal hernias (HH) are classified into type I (axial or sliding
hernias), which are characterized by the displacement of the gastroesophageal
junction (GEJ) and the cardiac part of the stomach above the diaphragm by at least
2 cm, while other parts of the stomach remain below the diaphragm [69], and
paraesophageal hernias (PEH) (types II-1V). Diagnostic criteria for type II hernias
(where the fundus of the stomach herniates into the mediastinum, but the GEJ
remains in its normal position) and type IV hernias (where organs other than the
stomach are present in the hernia sac) are well-defined [98, 113, 124], while the
characteristics of type III hernias (a combination of types I and II) are less clearly
defined.

The combination of features from both type I and type II hernias in patients

with type III hernias, whose clinical and instrumental manifestations differ, creates



challenges in interpreting diagnostic and treatment results [116]. Some authors
believe that type III hernias precede type II hernias [108, 154, 173], while others
suggest that type III hernias can develop from either type II or type I [169].
However, diagnostic criteria for the origin of type III hernias are currently lacking.

Due to the high recurrence rate in the long-term postoperative period,
ranging from 15% to 66%, with an average follow-up period of 12 to 40 months
[16, 59, 64, 89, 105, 134, 135, 139, 156, 171], the debate continues on the optimal
method for closing the hernia defect—whether it should be suture cruroplasty
alone or suture cruroplasty with mesh reinforcement. Both techniques have their
advantages. There are opinions supporting a compromise approach to hiatal hernia
repair, which involves mesh reinforcement of the sutures for certain defect sizes
[83, 86, 117].

However, there is no universally accepted method for measuring the hiatal
surface area (HSA) at present. Intraoperative methods (such as determining the
sector of a circle [83], or the area of a rhombus or ellipse [38, 102]) do not account
for the complex configuration of the HSA. Calculating the HSA using MSCT
shows significantly larger average measurements than intraoperative assessments
[112, 126, 193], for reasons that are not yet fully understood. In light of this, there
is an urgent need to develop a simple and accurate intraoperative (laparoscopic)
method for calculating HSA parameters, which is key for choosing the optimal
surgical strategy.

An essential aspect of surgical treatment for paraesophageal hernias (PEH) is
the performance of fundoplication. Some authors advocate for using Nissen
fundoplication at 360° for all patients with PEH to ensure the reduction of GERD
symptoms [157, 167]. However, in the long-term postoperative period, this method
1s associated with the appearance of new symptoms: inability to burp (25.1%),
early satiety (29.3%), an increase in the percentage of patients with flatulence from
23.3% to 38.1%, and a high incidence of dysphagia (25.6%) [138]. An alternative
to Nissen fundoplication is Toupet fundoplication at 270° [97, 207], which is

associated with a lower incidence of obstructive complications and improved



quality of life, although it does not offer the same antireflux capability as Nissen
fundoplication [14]. At the same time, the criteria for selecting the method of
fundoplication remain unclear.

One way to improve surgical outcomes could be the implementation of the
ERAS (Enhanced Recovery After Surgery) concept, which includes a set of
effective methods to accelerate postoperative recovery and has already proven its
effectiveness in treating other abdominal diseases [49, 87, 132, 140, 187].
However, the ERAS protocol has not yet been adapted for patients with
paraesophageal hernias, taking into account their specific characteristics.

Thus, many aspects of the management of patients with paraesophageal
hernias remain a subject of discussion. Among the key directions for improving
PEH treatment outcomes are the choice of hernioplasty and fundoplication
methods, as well as the optimization of perioperative patient care.

The aim of the study was to improve immediate and long-term outcomes of
surgical treatment for patients with paraesophageal hernias of types III-IV by
applying a laparoscopic approach with a personalized selection of hernioplasty
method, and consideration of the options of the esophageal area, choice of the
fundoplication method, and the implementation of the ERAS protocol.

Research objectives:

1. To study the clinical and endoscopic features of type III hiatal
hernias.
2. To conduct a comparative analysis of the esophageal hiatus

dimensions in patients with paraesophageal hernias of types III-IV using
conventional methods.

3. To develop tools and methods for intraoperative laparoscopic
assessment of the parameters of the esophageal hiatus in patients with
paraesophageal hernias and compare it with conventional methods.

4. To determine the impact of the parameters of the esophageal hiatus on
the long-term treatment outcomes of type III-IV paraesophageal hernias when

using cruroplasty.



3. To develop a personalized approach to selecting hernioplasty and
fundoplication methods and assess its effectiveness in the long-term postoperative
period.

6. To evaluate the effectiveness of implementing ERAS protocol
guidelines in the surgical treatment of patients with types III-IV hiatal hernias.

In accordance with the objectives, the study consisted of six stages. A total
of 157 patients with type III and type IV PEH were included in the study.

First stage of the study. An assessment of clinical symptoms and
endoscopic signs of type III hiatal hernia (HH) was conducted in 87 patients to
evaluate their heterogeneity, and the findings were compared with those observed
in 39 patients who had undergone surgery for type I HH. All patients underwent
planned laparoscopic hernioplasty.

The clinical and endoscopic characteristics of type III HH demonstrated
significant heterogeneity.

Based on the results of cluster analysis, which included 7 endoscopic
indicators, the hernias were classified into two subtypes depending on the location
of the gastroesophageal junction relative to the highest point of the hernia sac:
subtype IIIA (proximal or at the same level) — in 37.9% of patients, and subtype
[IIB (below this point) — in 62.1% of patients.

In patients with subtype IIIA hernia, symptoms such as heartburn (84.8% vs.
25.9%), hoarseness, cough, and chest pain were observed more frequently than in
subtype IIIB. Endoscopically, esophagitis and erosive esophagitis (87.9% vs.
27.8%) were more common, with severe stages C and D (LA) prevailing (58.6%
vs. 26.7%). The average distance from the incisors to the gastroesophageal
junction was shorter (31.6+3.1 cm vs. 34.2+2.1 cm), the axial length of the hernia
was greater (8.4+2.8 cm vs. 5.6£1.6 cm), and the shape of the hernia sac was a
widened symmetric or asymmetric tube (100% vs. 10.1%).

In patients with subtype IIIB, symptoms such as a feeling of fullness after

eating, vomiting, hiccups, nausea, and heart rhythm disturbances were more



common. Endoscopically, the hernia sac had a deformed pouch-like shape in
88.9% of cases, compared to 9.1% in subtype I11A.

Clinical symptoms and endoscopic characteristics of subtype IIIA, unlike
subtype IIIB, do not statistically differ from those of type I hernia, which suggests
that subtype IIIA may originate from type I hernia, whereas subtype IIIB likely
originates from type II hernia.

Second stage. A comparison of the esophageal hiatus (EH) size calculations
using conventional methods was conducted in 63 patients: 26 (41.3%) men and 37
(58.7%) women with an average age of 53.8+£10.8 years. The average disease
duration was 54.5 = 53.9 months. Unreducible hernia was present in 54 (85.7%)
patients, and partially reducible hernia in 9 (14.3%). Cardiofundal PEH was found
in 42 (66.7%) patients, subtotal in 20 (32.7%), and total gastric hernia in 1 case
(0.6%).

The study results established a strong direct correlation between MSCT data
and other measurement methods. At the same time, the calculated EH parameters
varied depending on the method used. The largest average EH area, compared to
other methods (all p<0.01), was obtained using MSCT — 13.01£3.04 cm? (ranging
from 8.4 cm? to 29.1 cm?).

In addition to the larger EH area according to MSCT data, the greatest
average width of the EH was also diagnosed at 3.51+£0.45 cm (ranging from 2.6 cm
to 5.2 cm) compared to other methods (all p<0.01), which did not significantly
differ from each other in terms of this parameter.

The smallest average EH area was obtained with EGFS (7.88+1.63 cm?), and
the results of intraoperative measurement methods did not show significant
statistical differences between themselves.

Accurate measurement of the hernia defect is essential for selecting the
method of hernioplasty and adequately comparing treatment techniques. However,
each method of EH area measurement has its limitations.

MSCT images are taken with the patient lying on their back, with the hernia

contents present in the hernia opening, which can significantly increase the



measured area compared to the actual size. In contrast, intraoperative
measurements are performed after the stomach is repositioned from the hernia and
the hernia sac is removed, which leads to a reduction in the horizontal distance
between the crura due to muscle elasticity and, consequently, a decrease in the EH
area compared to MSCT measurements. According to our data, not only the area
but also the width of the EH was significantly smaller in intraoperative
measurements compared to MSCT data. At the same time, intraoperative methods
do not account for the specific configuration of the EH, often underestimating its
actual size.

Endoscopic examination provides indirect data on the EH area, as it is not
measured directly.

These findings highlight the need for further efforts to improve the method
of evaluating the EH area in hiatal hernias.

Third stage. Our previous studies demonstrated that traditional methods of
measuring the esophageal hiatus (EH) area produce inconsistent results due to the
inherent inaccuracies of each method. In response, we developed a laparoscopic
instrument (patent Ne 154379 (46), 2023) and a method for calculating the EH area.

The proposed laparoscopic method for measuring the EH area using the
developed device involves removing the hernia contents from the hernia opening,
placing the device's ruler in the plane of the hiatus as a reference, transmitting the
image to a computer, and calculating the area. This method ensures accurate data
on the EH parameters, taking into account individual characteristics of its
configuration. The average EH area measured using this method was 9.66+0.22
cm? (range 6.8-17.7 cm?), which was significantly smaller than the area measured
by MSCT and larger than the area measured by Granderath's method (8.16+1.71
cm?) and the rhombus area method (8.72+1.67 cm?).

In all cases, MSCT provided the largest measurements of EH area for each
patient, while the Granderath method and the WPR method showed the smallest
values. The results obtained using the newly developed method were intermediate.

It was found that the larger EH areas measured by MSCT compared to



intraoperative methods were influenced by the presence of the hernia sac in the
hernia opening. This was confirmed by a significant positive correlation between
the volume of the hernia sac and the percentage difference in EH area between
MSCT and the individual intraoperative methods (all r values greater than 0.55).

Fourth stage. The impact of EH parameters on the long-term outcomes of
treating PEH types III-IV using suture cruroplasty was studied in 61 patients
(Group P). All patients underwent 360° Nissen fundoplication. There were 25 men
(40.9%) and 36 women (59.4%) with an average age of 53.3+10.9 years. PEH type
IIT was present in 57 patients (93.4%), and type IV in 4 patients (6.6%). An
irreducible hernia was diagnosed in 48 patients (78.7%), while a partially reducible
hernia was found in 13 patients (21.3%). Cardiofundal hernia was diagnosed in 34
patients (55.7%), subtotal hernia in 26 patients (42.6%), and total gastric hernia in
one case.

For surgical treatment, three types of access were used: laparotomy in 27
patients (44.3%), laparoscopy in 18 patients (29.5%), and thoracotomy in 16
patients (26.2%).

The average length of the EH was 54.84+5.4 mm (ranging from 46 mm to 65
mm), the average width was 29.3+3.3 mm (ranging from 24 mm to 38 mm), and
the average area was 86.8+18.2 mm? (ranging from 53 mm? to 161 mm?).

Over the course of 18 months, an anatomical recurrence was observed in 16
patients (26.2%), including 10 patients (16.4%) with the gastroesophageal junction
(GEJ) located more than 2 cm above the diaphragm, and 6 patients (9.8%) with the
GEJ located 1 to 2 cm above the diaphragm. Recurrence occurred in 6 patients
(22.2%) with laparotomy access, in 6 patients (33.3%) with laparoscopic access,
and in 4 patients (25.0%) with thoracotomy access. Thus, the recurrence rate did
not depend on the surgical approach (p=0.703).

A univariate binary logistic regression analysis showed a statistically
significant correlation between the recurrence rate and both the EH area and width.
The cut-off value for predicting an increased likelihood of recurrence based on the

EH area (with a probability above 0.5, or more than 50%) was "90 mm?." The test



was effective with an area under the ROC curve of 0.926 (95% CI: 0.827-1.0), with
a sensitivity of 87.5% and a specificity of 97.8%. Similarly, the cut-off value for
predicting an increased likelihood of recurrence based on EH width was "32 mm."
This test was also effective, with an area under the ROC curve of 0.864 (95% CI:
0.733-0.995), a sensitivity of 75.0%, and a specificity of 78.0%.

Fifth stage. Based on the data obtained, we developed and implemented a
personalized approach to the surgical treatment of type I1I-IV PEH, which involved
the selection of the cruroplasty and fundoplication methods. The main group
(Group O) consisted of 96 patients.

The choice of cruroplasty method was as follows: suture cruroplasty (SC)
was performed when the EH area was less than 90 mm? or the distance between the
diaphragmatic crura was less than 32 mm. In cases where the EH area was 90 mm?
or more, or the distance between the diaphragmatic crura was 32 mm or more, SC
was reinforced with U-shaped mesh cruroplasty.

The choice of fundoplication method was as follows: Nissen 360°
fundoplication was performed in cases of subtype IIIA or IIIB PEH with the
presence of esophagitis, heartburn, or type IV hernia. Toupet 270° fundoplication
was performed in cases of subtype IIIB PEH without esophagitis or heartburn.

This personalized approach was applied to 96 patients with PEH who were
operated on using laparoscopic access. The long-term surgical outcomes in Group
O were compared with those in Group P, which included 61 patients. The patients
in both groups were comparable in terms of age, sex, BMI, nature and frequency of
symptoms, comorbidities, as well as endoscopic and radiological findings
regarding the type of hernia and esophageal changes.

Among the patients in Group O, type IIIA hernia was present in 33 (34.3%)),
type IIIB in 54 (56.3%), and type IV in 9 patients.

In Group O, 71 patients (74.0%) had indications for the use of mesh
implants to reinforce the suture cruroplasty (SC), while 25 patients (26.0%)
underwent SC without mesh. Additionally, 79 patients (82.3%) had indications for



Nissen fundoplication, while 17 patients (17.7%) underwent Toupet
fundoplication.

Within 18 months post-surgery, the cumulative hernia recurrence rate in
Group O was 7.3% (7 patients) compared to 26.2% (16 patients) in Group P
(p=0.001). The average time to hernia recurrence in Group O was 528.9 days (95%
CI: 520.7 — 537.2 days), whereas in Group P, it was shorter at 489.1 days (95% CI:
465.2 — 512.8 days).

It is worth noting that in Group O, only 2 patients (2.1%) had the
gastroesophageal junction (GEJ) located more than 2 cm above the diaphragm, and
5 patients (5.2%) had the GEJ located 1 to 2 cm above. In Group P, this occurred in
10 patients (16.4%) and 6 patients (9.8%), respectively.

In Group O, there was no statistically significant difference in the
cumulative recurrence rate between patients who underwent SC (2 patients, 5.0%)
and those who had mesh-reinforced SC (5 patients, 8.9%) (p=0.465).

A significant reduction in the cumulative 18-month recurrence rate in Group
O was observed across all types of surgical access compared to Group P.
Specifically, in the laparoscopic subgroup (P LS), the recurrence rate was 27.8%
compared to 7.3% in Group O (p = 0.005); in the laparotomy subgroup (P LT), it
was 22.2% compared to 7.3% (p = 0.018); and in the thoracotomy subgroup (P
TT), the recurrence rate was 31.3% compared to 7.3% (p = 0.003).

Thus, the proposed approach to cruroplasty selection, considering the EH
parameters, resulted in a lower 18-month cumulative recurrence rate for PEH
compared to suture cruroplasty alone, regardless of the type of surgical access
used.

The personalized approach to selecting the fundoplication method involved
performing 360° Nissen fundoplication in cases of subtype IIIA or IIIB PEH with
esophagitis or heartburn, and in type IV hernia. Toupet 270° fundoplication was
performed for subtype IIIB PEH without esophagitis or heartburn.

Surgical treatment of patients with PEH led to a significant reduction in the

frequency of preoperative complaints, regardless of the chosen fundoplication



method. In the long-term postoperative period, the groups did not differ
statistically in most preoperative complaints, except for dysphagia, which was
significantly more common in Group P — 9 patients (14.8%) compared to 5 patients
(5.2%) in Group O. At the same time, the personalized selection of the
fundoplication method allowed for a reduction in the frequency of
post-fundoplication functional disorders in the long-term period in Group O
compared to Group P, such as dysphagia (5.2% vs. 14.8%), inability to burp/vomit
(7.3% vs. 18.0%), and flatulence (12.5% vs. 24.6%).

Sixth stage. At this stage, we implemented and evaluated the effectiveness
of the ERAS protocol in clinical practice, which had not yet been adapted for
patients with paraesophageal hernias, taking into account their specific
characteristics.

Perioperative outcomes of the ERAS protocol implementation in Group O
were compared with those in patients of Group P who underwent laparoscopic
surgery (Group P LS, 18 patients).

The implementation of ERAS protocol guidelines, compared to traditional
management in patients who underwent hernioplasty for type I1I-IV hiatal hernias
via laparoscopic access, resulted in a reduction in the perioperative complication
rate according to the Clavien-Dindo classification for grades I and II to 7.3%
compared to 27.8%. It also reduced the average scores for "general weakness,"
"hunger," and "thirst" by 1.43 times (2.41£0.67 vs. 3.44+£1.09 points), 1.35 times
(3.13+£1.3 vs. 4.22+1.26 points), and 1.34 times (1.51£0.38 vs. 2.11£0.90 points),
respectively.

Additionally, a higher percentage of patients experienced gas passage on the
first day (78.1% vs. 55.6%), bowel movement (51.0% vs. 27.8%), and a lower
percentage experienced bloating (2.1% vs. 16.7%).

The implementation of the ERAS protocol also contributed to a reduction in
the average hospital stay to 1.72+0.76 days compared to 2.33+0.91 days (p=0.003).

Thus, the use of a personalized approach to selecting cruroplasty and

fundoplication methods, combined with the implementation of the ERAS protocol



in the surgical treatment of patients with type III-IV paraesophageal hernias via
laparoscopic access, led to a significant improvement in both immediate and
long-term treatment outcomes.

Scientific novelty of the obtained results:

l. Significant heterogeneity in the clinical and endoscopic manifestations
of type IIl PEH has been identified, which allowed for their division into two
subtypes, IIIA and IIIB, using cluster analysis. The presence of these two subtypes
suggests a differentiated approach to treatment selection.

2. Due to the presence of two subtypes of type III hernias and the
similarity of the clinical and endoscopic manifestations of subtype IIIA with axial
type I hernia, along with the almost complete absence of shared features in subtype
IIIB, a hypothesis has been proposed regarding their different origins: subtype I11A
originating from type I hernia and subtype IIIB from type II hernia.

3. It has been demonstrated that existing methods for calculating the area
of the esophageal hiatus (EH) produce varying results due to their limitations.
Intraoperative methods provide smaller values because they do not account for the
shape of the EH. MSCT results are inflated due to the presence of hernia contents
in the hernia opening. This is confirmed by a significant positive correlation
between the volume of the hernia sac and the percentage difference in EH area
between MSCT data and individual intraoperative methods (all r values greater
than 0.55).

4. Threshold values for EH parameters have been established, where the
likelihood of hernia recurrence after suture cruroplasty exceeds 50%. These
thresholds are an EH area greater than 90 mm? and an EH width greater than 32
mm.

Practical significance of the obtained results and their implementation
in practice:

1. It has been proven that a personalized approach to selecting the

method of fundoplication, taking into account the subtypes of type III hernia,



reduces the incidence of functional post-fundoplication disorders in the 18-month
postoperative period.

2. A laparoscopic instrument (patent Ne 154379 (46), 2023) has been
developed, enabling quick and accurate measurement of any linear dimensions of
abdominal anatomical structures, including EH parameters.

3. A method for calculating the EH area has been developed. This
method involves transmitting an image of the EH from the laparoscope’s
photo/video recorder to a computer at a defined resolution, measured in pixels,
with subsequent conversion to the metric system using the AxioVision software.
Thanks to the ruler serving as a reference, the measurement of the EH area is
performed with low error, ensuring high measurement accuracy.

4. A personalized approach has been developed for selecting the method
of hernioplasty for type III PEH, depending on EH parameters, which results in a
lower recurrence rate (7,3% vs. 26,2% in the case of suture cruroplasty) in the
long-term 18-month postoperative period. This approach involves performing
suture cruroplasty when the EH area is less than 90 mm? or the distance between
the diaphragmatic crura is less than 32 mm. In cases where the EH area is 90 mm?
or greater, or the distance between the crura is 32 mm or greater, cruroplasty is
reinforced with a U-shaped mesh.

5. A personalized approach to selecting the method of fundoplication has
been developed. This involves performing 360° Nissen fundoplication for subtype
[ITA or ITIB PEH in the presence of esophagitis or heartburn, as well as for type [V
hernias, and performing 270° Toupet fundoplication for subtype I1IB PEH without
esophagitis or heartburn. This approach helps reduce the incidence of
post-fundoplication functional disorders in the long-term period compared to
patients who only underwent Nissen fundoplication, such as dysphagia (5.2% vs.
14.8%), inability to burp/vomit (7.3% vs. 18.0%), and flatulence (12.5% vs.
24.6%).

6. For the first time, the ERAS protocol has been implemented in

laparoscopic surgical treatment of patients with type III-IV hiatal hernias. This



protocol reduces the incidence of complications graded I and II according to the
Clavien-Dindo classification and lowers the average scores for "general weakness,"
"hunger," and "thirst" on the first postoperative day. It also increases the percentage
of patients who experienced gas passage (78.1%) and bowel movement (51.0%),
while reducing the percentage of patients with bloating (2.1%). The
implementation of the ERAS protocol contributed to reducing the average hospital
stay to 1.72+0.76 days compared to 2.33+0.91 days (p=0.003).

Conclusions

In the dissertation, a solution is presented for the urgent task of improving
the immediate and long-term outcomes of surgical treatment for patients with type
III-IV paraesophageal hernias through the application of a laparoscopic method
with a personalized approach to hernioplasty, taking into account the parameters of
the esophageal hiatus, the choice of fundoplication method, and the
implementation of the ERAS protocol.

1. Patients with type III paraesophageal hernias exhibit significant
differences in clinical manifestations and endoscopic characteristics, allowing them
to be divided into two subtypes: IIIA and IIIB. The IIIA subtype (37.9%) is
characterized by the position of the esophagogastric junction being above or at the
level of the highest point of the hernial sac, similar to type I hernias, while in
subtype 11IB (62.1%), it is located below the highest point of the hernial sac, akin
to type II hernias. The clinical and endoscopic symptoms indicate that subtype I11A
originates from type I hernias, while subtype IIIB originates from type Il hernias.

2. The area measurements of the esophageal hiatus, determined by
various methods, correlate with each other, showing coefficients of determination
(R?) ranging from 0.778 to 0.843, but the absolute values vary depending on the
method used. The largest esophageal hiatus area—13.014+3.04 cm? (8.4 cm? - 29.1
cm?)—was obtained from CT data, exceeding intraoperative measurements from
Grandahrach’s methods, the rhombus area calculation, and the ellipse area in FEGS
by 1.54, 1.49, and 1.65 times, respectively. CT also established the largest
esophageal hiatus width—3.51+0.45 cm (2.6 cm - 5.2 cm)—which was statistically



larger than measurements from other methods (p<0.01), with no statistical
differences among those methods.

3. A laparoscopic instrument set has been developed (patent Ne 154379,
2023) along with a method for calculating the area of the esophageal hiatus. The
laparoscopic method using this instrument, which ensures accurate measurements
through a standardized ruler and computer processing, allows for the consideration
of the individual configuration of the esophageal hiatus. The average esophageal
hiatus area measured by this method was 9.66+0.22 cm? (range 6.8-17.7 cm?),
which was lower than CT measurements but higher than those from Grandahrach’s
methods (8.16£1.71 cm?) and the rhombus area method (8.72+1.67 cm?).

4. In patients with paraesophageal hernias who underwent cruroplasty
without considering the parameters of the esophageal hiatus, the cumulative
recurrence rate over 18 months was 26.2%. The cutoff point at which the
probability of recurrence exceeds 50% is an esophageal hiatus area of 90 mm? and
a width of 32 mm; the sensitivity of these tests is 87.5% and 75.0%, while their
specificity is 97.8% and 78.0%, respectively.

5. A personalized approach to selecting the method of hernioplasty and
fundoplication resulted in a reduction in the recurrence rate of hernias to 7.3%
compared to 26.2% and a decrease in post-fundoplication complications. This
approach included performing cruroplasty when the esophageal hiatus area was
less than 90 mm? or the distance between the diaphragm legs was less than 32 mm;
and performing cruroplasty with U-shaped mesh implant placement when the
parameters increased. Nissen fundoplication at 360° was performed for IIIA and
IV type hernias, as well as for IIIB subtype in the presence of esophagitis and
heartburn, while for IIIB subtype without these symptoms, Toupet fundoplication
at 270° was performed.

6. The implementation of the ERAS protocol compared to traditional
management in patients after laparoscopic hernioplasty for type III-IV

paraesophageal hernias reduced the rate of complications on the Clavien-Dindo



classification I and II to 7.3% versus 27.8%, and shortened the duration of hospital
stay to 1.72+0.76 days versus 2.33+0.91 days (p=0.003).

Keywords: Esophageal hiatus, paraesophageal hernia, diagnosis, surgical
treatment, cruroplasty, mesh hernioplasty, fundoplication, hernia recurrence,

prevention, ERAS protocol, laparoscopic instrumentation.
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