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NMPEAMMCTBA HA NAMAPOCKOTICKKA NMOAXOA B YEPHOAPOBHATA XUPYPTUA:
MEPUONEPATUBHU N AbATOCPOYHWN PE3YATATU [BULGARIAN]

PE3HOME

BvBegeHue: Nanapockonckama xupypausi Ha uepHus gpob npemuvpnsa cbwecmBeHo pagBumue
npe3 nocaegHomo gecemuAemue. B cpaBHeHue c koHBeHuuoHaAHUS nogxog ca HaAuue
npeBuv3xokgawu gaHHU no oOmHoweHue Ha kpvBozazyba, 6GoAHUueH npecmol u
caegonepamuBHU  ycAoXkHeHus, npu  cxogHu oOHKoAoz2uuHU pe3yamamu. Lleama Ha
Hacmoswomo npoyuBaHe e aHaAu3zupaHe Ha pe3yaAmamume npu Aanapockoncku
uepHogpobHu pe3ekuyuu BvB Bucoko-obemHo cneuyuaAu3upaHo 3B8eHO no uepHOgpPOBHO-
naHkpeamuuHa xupypausi.

Memogu: AHaau3upaHa e npocnekmuBHo MeHa)kupaHa 6a3a gaHHU Ha u3BbpweHume
uepHogpo6bHu pe3ekuuu 3a geBemaoguweH nepuog (2014-20232). Om ugeHmuduyupaHume
974 nauueHmu ca uskaloueHu cayyaume ¢ gByemanHu uepHogpobHuU pe3ekuuu, cCuMyAMaHHUU
u myamuBucuepanHu pe3ekuyuu, kakmo u cayuaume ¢ komnaekcHa BackyaapHa uau buauapHa
pekoHcmpykuus. BvB duHanHus aHaau3 ca BkaloueHu 800 nayueHmu, pa3geAeHu B mpu 2pynu
— aAanapockoncka yepHogpo6Ha pe3ekuyusa (AYUP), omBopeHa uepHogpobHa pe3ekuus (OYP),
kakmo u nauyueHmu, koHBepmupaHu om Aanapockoncku kem omBopeH nogxog. CpaBHeHu ca
nepuonepamuBHume pe3yamamu mexgy AYP u OUYP. Mpu nayueHMume C MaAu2HEHU
3abonaBaHus e u3BvpuweH aHaau3 Ha npexkuBsaemocmma.

Pegyanmamu: CpegHama Bwv3pacm Ha u3Bagkama e 60 2oguHu (SD%13,2), kamo 46% ca
MbXke(n=373). OUP e u3zBopweHa npu 505 nayueHmu, AYP — npu 230 u koHBepcus — npu 65.
Mpu 569 nauueHmu, uHgukauusma 3a onepamuBHO AeueHue e MaAu2HeHOo 3aboasBaHe. Mpu
nauueHmume ¢ OYP ce ycmaHoBsBa no-zonsima uHmpaonepamuBHa kpvBo3azyba(244 MA. c/y
151 mA., p<0,001), no-2oAssMa yuecmoma Ha xemompaHcdy3uume (21% c/y 6%, p=0,004) u no-
20AsiMa npogbAkumenHocm Ha BoAHUYHUS npecmol (8 ¢/y 5gHu, p<0,001). He ce ycmaHoBs8a
pa3auka B uecmomama Ha Aekume ycaoXkHeHust (Clavien-Dindo < 1ll), gokamo uecmomama Ha
meykkume e 3Havyumo no-Bucoka npu OYP — 18% c/y 6%, p=0,02. Obwama npekuBsemocm
npu AYP e 58 meceua, gokamo npu OUYP e 41 meceua, p<0,001. EgHo- 3- u 5-2oguwHama
npexuBaemocm ca coomBemHo 88%, 61% u 32% npu AYP u 77%, 42% u 10% npu OYP.
3akaloueHue: Pegyamamume sicHO gemoHCcmpupam no-gobpu kpamkocpouHu pe3yamamu
npu AYP B cpaBHeHue c OYP. 3HauumeaHo no-Bucokama npekuBsemocm npu AYP
kamezopuuHo MoXke ga ce omgage Ha no-gobpama ceaekuusi Ha nauueHmume B8 masu 2pyna,
HO CbC cu2ypHocm gaHHume nomBvpkgaBam oHkonoz2uuHama u3gopkaHocm Ha
Aanapockonckusi nogxog.

KAKUYOBU AYMU
uepeH gpob, Aanapockoncka xupypzus,, xenamekmomusi, konopekmanHu u4epHogpo6HU
Memacma3su, XxenamoueAyAapeH kapuuHom

BbBEAEHUE

3anocaegHume 30 20guHuU YepHogpobHama aanapockoncka xupypaus 6vp30 npozpecupa, om
uHoBamuBHa npouegypa ¢ Bucok puck B8 HageXgeH u cuz2ypeH nogxog 3a AeUYeHue Ha
gobpokauecmBeHu u 3n0kavecmBeHu 3aboasaBaHust Ha YepHuUs gpob. HampynBaHemo Ha onum
3anouBa ¢ amunuyHu pe3ekuuu u ceameHmekmomMuu, npemuHaBa npe3 aHamoMuuHa AsBa u
gscHa xenamekmomus, 3a ga cmuzHe go Aanapockoncka pe3ekuusi om »kuB goHop B xoga Ha
uepHogpobHa mpaHcnaaHmauusa [1,2]. CpaBHumeaHo 6aBHomo ymBuvp)kgaBaHe Ha
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Aanapockonckus nogxog u nvpBoHauanHusm ckenmuyu3bM ca nopogeHu om mexHuuvecku
mpygHocmu, cBovp3aHu ¢ ekcnaopauusma u Mobuauzauyusma Ha 4yepHusi gpob, cbgoBus
koHmMpoA u napeHxuMHama mpaHncekuyus (ocobeHo npu cbnemcmBawa uupo3a) [3]. Om gpyaa
cmpaHa, YepHogpobHume pe3ekuyuu He uguckBam pekoHcmpykmuBeH eman, koemo 2u npaBu
nogxogsw, obekm Ha Aanapockonckama xupypzausi. MobpBama onucaHa uepHogpo6Ha
nanapockoncka pesekuus (AYP) e u3BvpweHa npe3 1992 2. om Gagner [4]. MbpBama
nanapockoncka aHamomMuuHa pe3ekuyus e ocvwecmBeHa npe3 1996 2. [5], nocanegBaHa om
nopBama AaBa xenamekmomusi npe3 1998 2. om Huscher u comp. [6] u gacHa xenamekmomusi
om O'Rourke [7] npe3 2004 2.

Mpu gobvp nogbop Ha nayueHMumMe, gocmambuHO ONum Ha Xupyp2a U nhogxogsuwo
obopygBaHe, MuHUMaAHO-uHBa3uBHama uepHogpobHa xupypausi npegocmaBsa MHo20 gobpu
kpamkocpouHu u gbA2oCcpoYHU pe3yaAmamu. Te ca conocmaBumu u, gopu B8 Hakou acnekmu,
npeBv3xokgam me3u npu koHBeHuuoHaAHuUme uyepHogpobHu pe3ekuuu [8]. 3a gobpo
NAaHUpPaHe Ha Xupypa2uyHama cmpamezusi e HeobxoguM uHguBugyaAu3upaH nogxog,
BkalouBaw, nog BHUMaHUe myMopHama Aokaau3zayus, bpol u pa3mep Ha Ae3uume, 6bAu3zoCcm go
cbgoBu cmpykmypu, kauecmBo Ha uepHogpobHuUs napeHxum, kakmo u aHmponoMempuyHume
xapakmepucmuku Ha nauueHma u aHamHe3a 3a npexogHu onepamuBHu uHmepBeHuuu.
MpuaoXkeHuemo Ha cneuuaau3upaHu ckaau 3a oueHka Ha caokHocmma nognomaza
Nnpo2HO3uUpaHemo Ha uHmpaonepamuBHu ycAaokHeHus u pucka 3a koHBepcus [9].
QopmupaHemo Ha ekun om cneuuaaucmu e om pewaBawo 3HaueHue 3a pazBumuemo Ha
uepHogpobHama aanapockoncka xupypaus. Te mps6Ba ga ca ekcnepmu B omBopeHama
uepHogpobHa Xxupypausi u cbuweBpemeHHO ga Baageam aanapockonckume onepamuBHu
mexHuku. YcaoBus 3a moBa cowecmByBam BwB Bucoko cneyuanuzupaHu ueHmpoBe ¢ 20AM
o6em onepamuBHa geliHocm u 3HaYumeAeH onum B uepHogpobHama xupypaus.
MNpegnocmaBka 3a wupokomo npunoXkeHue Ha Ananapockonckama uepHogpobHa xupypaus e
BanugupaHemo Ha HellHama oHkonoz2uuHa agekBamHocm. HauanHume pe3yamamu noka3zBam
cxogHu oHkoaoz2uyHu noka3zameau mMexkgy nanapockonckus u koHBeHuyuoHanHuUa nogxog [10-
12]. KonopekmanHume uepHogpobHu memacmasu (KPUM) u xenamougeayrapHusim kapuuHom
(XLUK) npegcmaBasBam gBeme ocHoBHu oHkonozuuHu uHgukauuu 3a AUP. Pe3ekuusma Ha
HeBpoeHgokpuHHU uAu gpyau HekonopekmanHu Memacmasu cvbwo e goka3zaHa kamo
npuaokuma. Bce no-uecmo Aanapockonckusm nogxog Ce npuAaz2a u Nnpu UHMpaxenamaaeH
xonaHzuokapuuHoMm (MXX). Xupypa2uuHOomo AeueHue Ha kapuuHoMa Ha >XAbUHUS Mexyp u
XuAycHusi xonaHzuokapuuHom (mymop Ha Klatskin) uguckBa noaHa numdHa gucekuusi u MoXke ga
HanoXu cnokHu pekoHcmpykuuu Ha kAbuHume nbmuwa u kpvBoHocHume cvgoBe. ToBa
npegcmabBasBa omHocumenHo npomuBonoka3aHue 3a Aanapockonckusi nogxog, u kom
MOMEHmMa ce npuna2a camo eguHcmBeHo B Hskonko Bucoko-cneuyuaauzupaHu xenamo-
BbuauapHu ueHmpoBe.

METOAU

AHanuzupaHa e npocnekmuBHo MeHakupaHa 6a3a gaHHU Ha u3BbpweHume uepHOgpobHU
pe3zekuyuu 3a geBemzoguweH nepuog (2014-2023 2.. Om movpceHemo ca u3kaloueHu
nayueHmu c ¢eHecmpauuss Ha CeMnAu 4yepHogpobHu kucmu, kakmo u nauueHmume c
eBakyauyua Ha uepHogpobHu abcuecu u exuHokokuekmomuu. MgeHmuduuupaHu ca 974
nayueHmu. C uen ocuz2ypsaBaHe Ha no-gobpa cpaBHumMocm Mexgy aAanapockonckus u
koHBeHuuoHaAnHUs (omBopeH nogxog), om aHaAu3a ca u3kaloueHu cayvyaume ¢ gByemanHu
uepHogpo6bHu pe3ekuuu, n=17, cumyamaHHuu konopekmaaHu u uepHogpobHu pe3ekuyuu, N=43,
myamuBucuepanHu pe3ekuuu n=18, kakmo u cayuaume c BackyaapHa uau 6uauapHa
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pekoHcmpykuyus (n=96). BvB ¢uHanHus aHaau3 ca BkaloueHu 800 nauueHmu (Qua. 1),
pa3geneHu B mpu 2pynu — aanapockoncka uepHogpo6bHa pe3ekuus (AYP), omBopeHa
uepHogpobHa pe3ekuyuss (OYP) u nauueHmu, npu koumo e u3BvpweHa koHBepcus om
nanapockoncku kem omBopeH nogxog — koHBepmupaHa 2pyna (KT).

974 vyepHoapobHK
pesekumm
(2014-2023)
OeyeTanHu

CumMynTaHHK > YyepHoapoBHK
KONOPeKTanH . pesekunn, N=17
pesskumm, N=43
BackynapHa nnw . MynTuencuepanym

SunwnapHa . pesekummn, N=18
PEKOHCTPYKLUMA, )
N=96
800 yepHoApoBHW pe3EKLIMM,
BK/1HOYEHW BbB QUHANHUA
aHanwua
L 4 L L i
OTsopeHa Nanapockoncka
KoHeepTupaHa

YyepHoapobHa yepHoaopobHa royna (KN)

peazexkuwa (O4YP) pesekuma (14P) WN:EE !
N=505 N=230

Que. 1. MomoyHa guazpama, uAlocmpupawa npoyeca Ha nogbop Ha nayueHmMu

CpaBHeHu ca pe3yamamume MeXgy AYP u 0OYP, kamo ca aHaAu3zupaHu cAegHume
xapakmepucmuku: Xapakmepucmuku Ha nayueHmume (noa, Bb3pacm, pbcm, meaao, BMI,
komopbugumem); @akmopu Ha uepHogpobHUME Ae3uu — BeHU2HEHU UAU MaAu2HeHu, bpod,
nokanuszauyus, pa3mep, kauecmBo Ha UepHOgPOBHUS NapeHXuUM, HaAuyue Ha npegonepamuBHa
Xxumuomepanus; WMHmpaonepamuBHu d¢akmopu — nogxog, obem Ha onepamuBHama
uHmepBeHuus, onepamuBHo Bpeme, BpemempaeHe Ha cbgoBusi koHmpoa, uHmpaonepamuBHa
kpvBo3azyba, uHmpaonepamuBHa xemompaHcdy3us; CaegonepamuBHu pe3yamamu —
paz3Bumue Ha caegonepamuBHU  ycAokHeHusi, nocmonepamuBHa  uepHogpobHa
HegocmamubuHocm, npogbrkumeAHocm Ha 60AHUYHUA npecmol. lMpu nayueHmMume c
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MaAu2HeHU 3aboasiBaHus e uzBopweHa oueHka Ha akmloepHama npeXkuBsemocm no memoga
Ha Life Tables. CpegHama npe)kuBssemocm e oueHeHa nocpegcmBom Kaplan-Meier Memoga, a
me>kecmma Ha puckoBume dakmopu e oueHeHa nocpegcmBom Cox-pez2pecuoHeH aHaAus3.
KoMopbugumembvbm Ha nayueHmume e knacuduuupaH nocpegcmBom ckanama Ha Charlson u
comp. [13] (Charlson Comorbidity Index, CCl). YepHogpobHume pe3ekuyuu ca kanacuduyupaHu
cnopeg HoMeHknamypama om bpucbelH [14]. Kamo Bucoko-o06eMHu yepHogpobHu pe3ekuyuu
ca knacuduuupaHu cAyyaume c omcmpaHsBaHe Ha NoHe 3 cCbCegHU YePHOGPOBHU ceaMeHmMu.
Cnpsamo nokaauzauusima cu, Ae3uume ca knacuduuupaHu B gBe 2pynu: aHmepo-AamepanHu —
pa3noAokeHu B npegHume u cmpaHuuHu ceameHmu (1, 111, 1Vb, V, V1) u gop30-kpaHuaaHu (I, IVa,
VII, VIII). KauecmBomo Ha uepHogpobHus
napeHxum e pa3geAneHo B8 mpu zpynu:
HOpMaAeH nNapeHxum, cmeamo3a/
¢dubpo3a, yupo3sa.

OcHoBHa uen Ha aHaAu3a e
cpaBHsBaHemo Ha HaAuvyHume pe3yA-
mamu No0 OMHOWEHUe Ha onepamuBHus
nogxog. BvB Bcuuku cayuyau uepHO-
gpobHume pe3ekuuu ca u3BvpwBaHu c
yyacmuemo Ha nog2omBeH aHecme-
3uono2uveH ekun, B ycrnoBusama Ha Hucko
ob6emMHO 3amecmBaHe u noggobp)kaHe Ha
Hucko ueHmpanHo BeHO3HO Hans2aHe, C
uen pegyuupaHe Ha kpvBo3azybama. Mpu
Heobxogumocm, no Bpeme Ha uepHo-
gpobHama mpaHcekyuss ce npuaaza
cbgoB koHmpoa, nog d¢opmama Ha
UHMEepMUMEeHMHus knamnark Ha
XenamogyogeHaAHUS AU2aMeHM -
MaHboBbp Ha Pringle (MM). B ycanoBusama
Ha Aanapockonckus nogxog, M e
ocvbwecmBaBaHn no 3 memoga:
uHmpakopnopaneH mypHukem (n=26),
eHgo-6byngoz kaamna (n=47) u okay3us c
moguduyupaH  cuaukoHoB  (DoaueB
kamemvp, m.Hap. Huang-loop [15]
(n=50), Que. 2.

CaegonepamuBHume ycAoXHeHuss ca
cmagupaHu cnopeg knacudukauyusma Ha
Clavien-Dindo u ca pa3geneHu B8 gBe
{ 2pynu — aeku (Clavien-Dindo I-Il) u

b mexku  (Clavien-Didno  >=  IlI).
Que. 2: VIHmpaonepau6Hu ¢pomoepacuu Ha pazauyHume memogu, AeduHupanemo Ha caegonepamuBHa
npuaazaHu 3a uHmpakopnopaneH Pringle-maHboB8bp. lfI(3|9H09|fJO6Ha HegocmambvbyHOCM [C'“|H]
a. "umpakopnopaneH mypHukem; e ocvbwecmBeHo C'b06pa3H0

b. Aanapockoncka byagoe-kaamna; .
c. Mpumka om QorueB kamemwp (Huang loop). kpum epuume Ha International StUdy
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Group of Liver Surgery (ISGLS) [16]. 3a nayueHmu npu koumo e pecucmpupaHa CHH ce cuumam
cayyaume c ISGLS knac Bu C.

PE3YATATH

BvB puHanHus aHaau3 ca BkaloueHu 800 nayueHmu. CpegHama Bv3pacm Ha 2pynamae 57,3 2
(SD *14,4), kamo 367 om nauueHmume ca MwbXe (46%). MIHgukauusma 3a onepamuBHo
AeYeHUEe e MaAuz2HeHo 3aboasiBaHe npu 579 (72,3%) om nauueHmume. Mpu 505 nayueHmu
(63%) e u3BvpweHa koHBeHuuoHanHa uepHogpobHa pe3ekuus. Aanapockoncka
xenamekmomus e u3zBvpweHa npu 230 (29%) u npu 65 ce e HanoXkuna koHBepcusa B xoga Ha
nanapockonckomo onepamuBHo AeueHue (8%). Bucoko-ob6emMHu uepHogpobHu pe3ekuyuu ca
ocvbwecmBeHu npu 208 nauueHmu (26%). MHgukauuume 3a onepamuBHO AeueHue ca
npegcmaBeHu B Tabauuya 1, a ocHoBHume gemozpadcku gaHHu ca pe3lomupaHu B Tabauua 2.

MHgukayuu 3a onepamuBHo AeueHue CmoilHocm 6p. (%)

AobpokauecmBeHu myMopu 221 (27,6%)

3nokauecmBeHu myMopu 579 (72,3%)
KonopekmaaHu uepHogpobHU Memacmasu 312 (53,8%)
He-konopekmanHu uepHogpobHU Memacmasu 79 (13,6%)
XenamoueaAynapeH kapuuHom 98 (16,9%)
NHmpaxenamaAeH xoAnaHzuokapuuHoM 55(9,4%)
KapuuHoM Ha YkAb4yeH Mexyp 20 (4,3%)
Apyau 10 (1,7%)

Tabauya 1. MHgukayuu 3a onepamuBHo reyeHue

Mapamemup EguHuua CmotiHocm p-value
Bv3pacm Mean = SD 57,34 + 14,406 0,602
Mon Muvxke N (%) 367 (45,9%]) 0,896

XeHu N (%) 433 (54,1%])
CClI ouP Mean * SD 8,01 +3,079

A4YP Mean + SD 7,24 + 3,234

Kr Mean + SD 5,63 £ 3,341 0,235
BMI ouP Mean * SD 26,07 + 4,648

A4YP Mean + SD 25,33 + 5,033

Kr Mean + SD 26,01 + 4,850 0,376

Tabauya 2. Xapakmepucmuku Ha nayueHmume.
BMI (Body-mass index], CCI (Charlston Comorbidity Index], KI' ([KoHBepmupaHa epyna), AYP (Aanapockoncka yepHogpobHa
pe3ekyusy), OLR (OmBopeHa yepHogpobHa pe3ekyusi)

MayueHmume B omBopeHama (n=505) u B8 Aanapockonckama 2pyna (n=230) ca cpaBHeHu no
mexXgy cu. He ce ycmaHoBsB8a pa3auka B8 pa3znpegeaneHuemo no Bwv3pacm (p=0,602), noa
(p=0,896), uHgekc Ha menecHa maca (UTM, p=0,376), komopbugeH uHgekc (Charslton
Comorbidity Index — CCIl, p=0,235). He ce ycmaHoBsBa pa3auka B8 kauecmBomo Ha
uepHogpobHus napeHxuM (p=0,339), makcumaneH pa3mep Ha Ane3uume (p=0,58), nokaauzauus
Ha Ae3uume (p=0,12), kakmo u pa3npegeneHuemo ™meXgy Hucko- u BucokoobeMHu
uepHogpobHu pe3ekuuu (p=0,310). B 2pynama Ha OYP, npeobnagaBa uecmomama Ha

DOI:10.5281/zenod0.15582022 6


https://bgss.eu/

CMN. XUPYPIn4 - ). SURGERY 2'2025
Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

nayueHmume ¢ npegonepamuBHa xumuomepanus (72% c/y 23%, p=0,011). ToBa om egHa
cmpaHa ce obscHaBa u c no-Bucokusa npoueHm Ha gobpokauecmBeHu uyepHogpobHU
3ab6oAaBaHus npu nayueHmume B nanapockonckama 2pyna (38,6% c/y 24%, p<0,001).

Mpu nauueHmume B8 omBopeHama 2pyna ce ycmaHoBsBa no-zoaaMa uHmpaonepamuBHa
kpvBo3zazyba (243,99 c/y 151,27ma, p<0,001), pecnekmuBHO u no-zoAamMa yecmoma Ha
xemompaHcody3uume — 21% c/y 6%, p=0,004. He ce ycmaHoBsBa pa3auka B cpegHama
npogobnkumeaHocm Ha M (24,46MuH. c/y 31,36 ™muH, p=0,132). CpegHama
npogbrnkumeaHocm Ha onepamuBHomo Bpeme B omBopeHama 2pyna e 167MuH, gokamo B8
nanapockonckama e 3HavyumenHo no-kvca: 149muH (p=0,025).

Mpu HENnapaMemMpuuHusa aHaAu3, 0bwama yecmoma Ha ycaokHeHusama B omBopeHama 2pyna
e 3Hayumo no-Bucoka, B cpaBHeHue ¢ nanapockonckama — 25% c/y 12%, p=0,0032. He ce
ycmaHoBsaBa pa3auka B uecmomama Ha caegonepamuBHa uepHogpobHa HegocmamubuyHOCM
(p=0,594), kakmo u Ha uecmomama Ha Aekume ycaokHeHus (Clavien-Dindo < lll), 14% c/y 6%,
p=0,303. BomBopeHama 2pyna uecmomama Ha mexkkume ycaoXkHeHus e 3Ha4yumo no-Bucoka,
cnpsamo Aanapockonckama — 18% c/y 6%, p=0,020. Mpu 30 nayueHmu om omBopeHama
2pyna (6%) e u3BvpweHa onepamuBHa peBu3us, gokamo B aanapockonckama zpyna
onepamuBHa peBu3us ce e Hanokuaa npu 8 nauueHmu (3%), p=0,021. MauyueHmume,
npemvpneAau omBopeHa uepHogpobHa pe3ekuyus, ca cbC cuz2HupukaHmMHO no-
npogorkumeneH 60AHUUEH npecmol (7,5 £3,672 c/y 5,15+£2,306 gHu, p<0,001).

MNpu aHaAu3upaHe Ha pe3yaAmamume, camo npu BucokoobemHume uepHogpobHu pe3ekuyuu He
ce ycmaHoBaBa pa3auka B npogbnkumeaHocmma Ha 60AHUYHUS npecmol (8,95+2,599 c/y
7,791,804 gHu, p=0,193). MNMpu AYP e Hanuue pegyuupaHa kpvBo3azyba (367 c/y 233ma,
p<0,001) u noHwkeHa uecmoma Ha xemompaHcdy3uume. 3a pa3auka om obwama koxopma,
npu Bucoko-o6eMHumMe uepHogpobHu pe3ekuyuu, npogbrnkumeaHocmma Ha MM (35,9 muH c/y
59,9 MuH, p<0,001) e cuzHudukaHmHo 3aBuweHa. Bonpeku, ue npu AYP onepamuBHomo Bpeme
e no-npogonkumenHo, cnpsmo OYP (238 muH c/y 201 muH, p=0,071), He ce ycmaHoBsBa
cmamucmuuecka 3Hauumocm. 3ana3Ba ce meHgeHuussma CbC CcAegonepamuBHume
ycnoXkHeHus, kamo obwama um yecmoma B8 aanapockonckama 2pyna e no-Hucka (23% c/y
39%). He ce ycmaHoBsB8a pa3auka npu Aekume nocmonepamuBHu ycaoXkHeHus (23%), gokamo
mexkkume ycaoXkHeHust ca cuzHudukaHmHo noBeue B omBopeHama 2pyna (28% c/y 8%,
p=0,002). Yecmomama Ha ¢popmMupaH nocmonepamuBeH buAuapeH mey e CbWw,0 3HAUUMEAHO
no-Bucoka npu OYP — 21% cpewy 3%, p=0,001. MocmonepamuBHa 90-gHeBHa cMbpmHoOCM
e pezucmpupaHa npu 3 nayueHmu c OYP (0,6%) u npu 1 nayueHm c koHBepcus (0,75%). B
2pynama c AYP He ce ycmaHoB5aB8a 90-gHeBHa cMbpmHocm.

AHanu3zbm geMoHcmpupa 3HayuMa kopeaauusi Ha Hakou dakmopu, kamo AokaAuzauus Ha
Ae3uume (p=0,008), o6eM Ha uepHogpobHama pe3ekuus (p=0,003), npogoakumeaHocm Ha MM
(p=0,004) u Ha onepamuBHomo Bpeme (p<0,001), obem Ha kpwvBo3zazybama (p<0,001) u
u3zBopwBaHe Ha uHmpaonepamuBHa xemompaHcdy3ua (p<0,001) c Bwv3HukBaHemo Ha
caegonepamuBHuU  ycaokHeHusi. He ce ycmanoBu Bpwv3ka ™ekgy kavecmBomo Ha
uepHogpobHus napeHxum (p=0,098) u onepamuBHua nogxog — omBopeH uau Aanapockoncku
(p=0,069) c Bv3zHukBaHemo Ha caegonepamuBHuU ycaoXkHeHus. Mpu nogaBaHemo Ha me3u
napamempu B8 6uHapeH Ao2ucmuueH pezpecuoHeH MogeA, Omnibus-mecmuom gemMoHcmpupa
cuzHudukaHmHo nogobpeHue Ha npegukmuBHama cmolHocm 3a ycAoXkHeHus (p<0,001; H-L
= 0,925). Bonpeku Bucokama uyBcmBumenHocm — 97%, MogeAbm geMoHCcmpupa Hucka
cneuuduuHocm — 19%, kamo He ce ycmaHoBsaBam cuzHudukaHmHu npegukmopu 3a
caegonepamuBHu ycaoXkHeHus. N3BvpweHusm AUROC (Area Under the Receiver Operating
Characteristic Curve) aHanu3 geMoHcmpupa 3Havyuma kopeaauus mexXgy koauuecmBomo
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uHmpaonepamuBHa kpvBo3azyba u cnegonepamuBHus mopbugumem (AUC 0.692; p < 0.001),
Que. 3. Hanuuuemo Ha noBeue om 500 MA. uHmpaonepamuBHa kpwBo3azyba ce ycmaHoBu
kamo uHgukamop c Bucoka cneuuduuHocm (94%) 3a caegonepamuBHU yCAOXKHEHUS, C
nozumuBHa npegukmuBHa cmolHocm om 82% u He2amuBHa npegukmuBHa cmolHocm
43,5%.

ROC Curve
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P<0,001
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00
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1 - Specificity

Diagonal segments are produced by ties.

Que. 3 AUROC-aHanu3, gemoHcmpupaw, kopeaauyusma mexkgy uHmpaonepamuBHa kpvBozazyba u nocmonepamuBHume
yCAOXKHEeHUs

O6wama npeXkuBssemocm Ha usinama 2pyna e 45,5 meceua (95% Cl 42,2 — 48,6). AkmloepHama
1-, 3- u 5-2oguwHa npexkuBsemocm npu OYP u AYP ca cobomBemHo 76%, 42% u 10% u 88%,
61% u 32%. Kaplan-Meier aHaanuzbm (Qu2. 4) gemMoHCcmpupa 3HauyuMo no-Hucka
npexuBsemocm npu OYP (41,17 meceua; 95% Cl 37,6 — 44,71), B cpaBHeHue ¢ AYP (58,8
meceua; 95% Cl 51,4 — 66,2; Log-rank p<0,0001). Mpu peapecuoHHUs aHaAu3 Ha Cox (Qua. 5),
Aanapockonckusm nogxog ce ycmaHoBu kamo no3umuBeH npoz2HocmuueH ¢akmop 3a
npekuBsemocmma (HR: 0,590; 95% CI: 0,420 — 0,829; p=0,002). HaaAu4uemo Ha CUHXPOHHO
mMemacmamuuyHo 3abonsBaHe e HeczamuBeH npozHocmuueH benez (HR: 1,951; 95% Cl: 1,289 —
2,955; p=0,002).
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Que. 4 Kaplan-Meier aHaau3, cpaBHsBaw o6wama npexkuBsemocm mexkgy nayueHmu ¢ OYP u AMAP
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Que. 5. PeepecuoHeH aHaau3 Ha Cox, oyeHsBaw npexkuBsemocmma, 8 3aBucumocm om: a. Buga onepamuBeH nogxog —
omBopeH, aanapockoncku uau koHBepcusi; b. CUHXPOHHU UAU MemaxpoHHU koAopekmanHu uyepHogpo6HU Memacmasu; C.
CUHXPOHHU UAU MEMAxpoHHU He-koanopekmanHu yepHogpobHU Memacmazu

N3BvpweH e nogepynoB aHaau3z Ha npexXuBsemocmma cnpamo Buga o0HKOAO2UUHO
3abonnBaHe. Hanuue e cuzHudukaHmHa pa3auka B npexkuBsemocmma npu KPUM — 32,3
meceua npu OYP u 51,7 meceua npu AYP, p=0,013 (Que. 6). Mpu nauueHdmu c XLK, cowo ce
ycmaHoBaBa 3HauumenHo no-gobpa npekuBsemocm npu AYP — 60 meceua, cnpsamo 23
meceua npu OYP, p<0,001 (Que. 7). MpomuBHO Ha Me3u pe3yaAmamu, Npu nayueHmMume,
onepupaHu no noBog kapuuHoM Ha XkabueH Mexyp, omBopeHama pe3ekuusi e conpoBogeHa ¢
no-gobpa npekuBsemocm — 22 meceua, cnpamo 7,2 meceua, p=0,042. He ce ycmaHoBsBa
3Hauuma pa3auka B npekuBsemocmma B 2pynama c HekoAnopekmanHu u4epHogpo6HU
memacma3su (HKPYM) u UXX (Taba. 3).
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Que. 6. Kaplan-Meier aHaau3, cpaBHaBaw o6wama npexkuBsemocm Ha nayueHmu ¢ KPYM, B8 3a8ucumocm om onepamuBHus
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Que. 7 Kaplan-Meier aHaau3, cpaBusBaw, o6wama npexkuBsemocm Ha nayueHmu ¢ XUK, 8 3a8ucumocm om onepamuBHus

nogxog.
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AuazHo3a O6wa npekuBsemocm (Meceuu)
AYP ouP p-Value
KPUM
51,7 32,3 0,013
HKPUM 36,8 32,0 0,752
XUK 60 23,0 <0,001
NXX 39,7 27,7 0,135
KXM 7,2 22,3 0,042

Tabauya 3. 06wa npexkuBssemocm.

UXX (MHmpaxenamaneH xonaHauokapyuHom);

KXXM (KapuyuHoMm Ha >kneueH mexyp);

KPUM (KonopekmanHu yepHogpob6HU Memacmasuj;

AYP [Aanapockoncka yuepHogpobHa pe3ekyus);

HKPUYM(He-konopekmanHu yepHogpobHU Memacmazsuj;

0YP (OmBopeHa uepHogpobHa pe3ekuus); XLIK (XenamoueayaapeH kapyuHom).

OBCbHXXAAHE

MNpe3 nocaegHume 20 2oguHu, noka3zaHusma 3a Aanapockoncka uepHogpobHa pe3ekuyus
npembvpnsxa 3HauumeAHo pa3Bumue. KoM MomeHma oHkonozuuHume 3abonsBaHus kamo
NopBuyHU U MemacmamuyHu mMmyMoOpu Ha uepHus gpob npegcmaBasBam Bogewa
uHgukayusa[8]. Hawume pe3yamamu ca B8 yHucoH cvc cBemoBHume meHgeHuuu, kamo 3a
nocanegHume 3 20guHu Hag 30% om uepHogpobHume pe3ekuuu ce u3zBvpwBam MuHU-
uHBa3uBHo u Hag 60% om uHgukauyuume BkalouBam maauzHeHo 3ab6onaBaHe.
Nanapockonckama uepHogpobHa pe3ekuyusa ocuzypsiBa Bcuuku noA3u Ha MUHUMaAHO-
uHBa3zuBHama xupypausi. Peguua npoyuBaHus ca noka3aAau no-kpamwvk 60AHUUEH npecmod,
pegyuupaHa kpvBo3azyba, no-manvk 6poll Ha xeMompaHcdy3uume, HaMmaAeHa Heobxogumocm
om aHanzemuuu, no-6vp30 3axpaHBane [17-19]. AocmamuvuHo kpacHopeuuBu ca u
pe3yaAmamume om Mema-aHaAu3a Ha Ciria u comp.[8], 8 kolmo npu aHaau3upaHu Hag 9000
nanapockoncku uepHogpobHu pe3ekuyuu, noBeuemo om nepuonepamuBHume napamMempu
gemMoHcmpupam npegumcmBomo Ha nanapockonckus nogxog. EQuHcmBeHo onepamuBHomMo
Bpeme ce xapakmepu3upa ¢ 20AeMu pa3auuusi Mmexkgy omgenHume cepuu, kamo B noBeuemo
cAydau mo e ekBuBaneHMHO UAU No-gbA20, B cpaBHeHue ¢ koHBeHUUOHaAHUME YepHOgPO6HU
pe3ekuuul[20]. PesyaAmamume om Hacmosiwama cepus nogkpenam cB8emoBHua onum. Mpu
nayueHmume B Aanapockonckama 2pyna ca Haauue pegyuupaHa kpvBo3azyba, HamaneHa
yecmoma Ha xemompaHcdy3uume, ckoceHo onepamuBHo Bpeme u pegyuupaH H6OAHUYEH
npecmodl. MogepynoBusm aHanu3, cpaBHsBaw, pe3yamamume npu Bucoko-ob6emMHume
uepHogpo6bHu pe3ekyuu, Cbwo geMoHCmMpupa pegyuupaHa kpbvBo3azyba. 3a cmemka Ha moBa
npu AYP ce ycmaHoB85Ba no-2oAimMa npogbakumeaHocm Ha MM, kakmo u Ha onepamuBHomo
Bpeme.

Cnopeg AumepamypHUmMe u3moyHuuu MUuHU-uHBa3zuBHUSM NOgxog e acouuupaH ¢ No-HuUcbvk
npoueHmM Ha nepuonepamuBHume ycAoXHeHua[l7, 21]. Hawume gaHHU geMOHCcmpupam
cuzHudukamHo pegyuupaHa 0bwa uecmoma Ha ycaoXkHeHusma npu AYP — 12%, cnpsimo 25%
npu OYP, kakmo u pegyuupaHa uecmoma Ha meXkkume ycaoXkHeHuss — 6%, cnpamMo 18%. Ta3u
meHgeHuus ce 3ana3Ba npu Bucoko-obemHumMe uepHogpobHu pe3ekuuu. He ce ycmaHoBsaBa
pa3auka B uecmomama Ha caegonepamuBHa yuepHogpobHa HegocmambuHocm, HO npu OYP e
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no-Bucoka uecmomama Ha buaupazusma — 21%, cnpsiMo 3%. Kamo puckoBu dakmopu 3a
caegonepamuBHU ycaoXkHeHus ca ugeHmuduuupaHu kpaHuo-gop3aAnHama Aokaauzauusa Ha
uepHogpobHume Ae3uu, obema Ha uepHogpobHama pe3ekuyusa, u3BvpwBaHemo Ha
uHMpaonepamuBHa xeMompaHcdy3us. YcmaHoBeHa e u no3umuBHa kopenauus meXkgy obema
Ha uHmpaonepamuBHama kpwvBo3az2yba, npogomnkumeaHocmma Ha MM u onepamuBHomo
Bpeme u cnegonepamuBHume ycaoXkHeHusl. Haauduemo Ha uHmpaonepamuBHa kpvBo3azyba
Hag 500MA e Bucoko-cneuuduueH npegukmop 3a Bv3HukBaHe Ha caegonepamuBHu
ycnoXkHeHus ¢ no3umuBHa npegukmuBHa cmouHocm 82% u HezamuBHa npegukmuBHa
cmouHocm 44%.

He ce ycmaHoBsiBa cmamucmuuecku 3Hauuma pa3auka B8 90-gHeBHama cMbpmHoCcM npu
mpume 2pynu nayueHmu. B omBopeHama 2pyna ca pezucmpupaHu 3 cMbpmHu cayyas, kamo
Bogewama npuyuHa e cAegonepamuBHa uepHogpobHa HegocmambvbuyHOCM. B 2pynama Ha
nayueHmu ¢ u3BvpweHa koHBepcusi e ycmaHoBeH 1 nayueHm c paHHa CMbpMHOCM, CAeg
gsaicHa xemuxenamekmomus, no noBog o6ocmpeHa cbpgeyHa HegocmamubuyHOoCcM, pa3Bumue
Ha pechupamopeH gucmpec CUHGPOM U NOAUOpP2aHHa HegocmamubyHocm. B 2pynama Ha AYX
He e peaucmpupaHa 90-gHeBHa cMbpmHocm.

OHkonozuuHama agekBamHocm e cowecmBeH dakmop 3a pa3Bumuemo Ha Aanapockonckama
yepHogpobHa xupypaus. Mo omHoweHue Ha pe3ekuuoHHama AuHus, peuuguBume u
npexkuBsaemocmma, cpaBHumume pe3yamamu mexkgy omBopeHu u Aanapockoncku pe3ekuuu
ca gobpe geMoHCcmpupaHu B Aumepamypamall0, 22]. B Mema-aHaau3 Ha 165 nanapockoncku
uepHogpobHu pe3ekuuu cnpsamo 244 omBopeHu, Simillis u comp.[23] ycmaHoBsB8am, ue HAMa
pa3auka npu pe3ekuuoHHume AuHuu u npexkuBsemocmma mexkgy gBeme 2pynu. TpoakapHu
UMNAaHMauyuoHHU Memacmas3u U nepumoHeanHa kapuuHo3a He ca ycmaHoBeHu npu
ekcmpakuyusima Ha npenapama upe3 eHgobaz[24].

KonopekmanHume uepHogpobHu Memacma3u ca egHa om OCHOBHume uHgukauuu 3a
nanapockoncka xenamekmomus B8 cBemoBeH mMaw,a6[8]. MopBoHauanHUMeE pe3zyamamu om
manku, pempocnekmuBHu MoHOueHmMpuuHU npoyuBaHus noka3zBam onmumMucmuuHu
gbA20CpPOYHU pe3yamamu, kamo 5-zoguwHama obwa npexkuBsemocm (0) Bapupa om 36%
go 73%][25]. OcHoBononazawomo npoy4yBaHe OSLO-COMET e nvpBomo paHgoMu3upaHo
koHmpoaupaHo npoyuBaHe, cpaBHaBawo kpamkocpouHume pe3yamamu mexkgy omBopeHama
u Aanapockonckama pe3ekuyus Ha uepHus gpob npu KPUM[26]. MauyueHmume B
Aanapockonckama 2pyna geMOHCmpupam 3HauUMEAHO NO-HUCbK nNpoueHm Ha
ycnokHeHusama (19% cnpamo  31%) u no-kpamvk 60AHuveH npecmol, gokamo
kpvBo3azybama, onepamuBHomo Bpeme u yucmomama Ha pe3ekuuoHHUME AUHUU He ce
pa3auvaBam mexkgy gBeme 2pynu. Te3u pe3yAmamu ca nogcuaeHu om Bmopo paHgomMu3upaHo
koHmpoaAupaHo npoyuBaHe — LapOpHuva[27], koemo gemoHcmpupa no-kpamubk 60AHUYEH
npecmou u no-Hucka uecmoma Ha ycaokHeHussma(11,5% cnpamo 23,7%) B nanapockonckama
2pyna.

Hackopo 6sxa nybaukyBaHu pe3yamamume om gbA20CpoOYHOMO npocaegsaBaHe Ha
koxopmama om OSLO-COMET-npoyuBaHemo[28]. MNpu cpegeH nepuog Ha npocAaegsaBaHe om
70 meceua, cpegHama Ol e 80 meceua 3a Aanapockonckama 2pyna u 70 meceua 3a
omBopeHama 2pyna. EgHo-, 3- u 5-zoguwHama Ol e cbomBemHo 94%, 71% u 54% 3a
Aanapockonckama z2pyna u 93%, 71% u 55% 3a omBopeHama 2pyna. LlsnocmHo, He ce
ycmaHoBaBa pa3auka B npeXuBsemocmma wmexkgy gBeme 2pynu. B npoyuBaHemo
LapOpHuval27], npu cpegeH nepuog Ha npocaegsaBaHe om 36 Meceua, kymyaamuBHume
npoueHMu Ha obwa npexuBsiemocm 3a egHO-, mMpu-, NnemM- U CegeM20guweH nepuog 3a
nayueHmu, nognoXkeHu Ha omBopeHa cpewy Aanapockoncka pe3ekuyus Ha uepHusi gpob, ca
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cvomBemHo 93,6%, 69,7%, 47,7% u 35,5% cpewy 92,5%, 71,5%, 49,3% u 35,6%. CkopoweH
mema-aHaau3, BkalouBaw, uHguBugyanHu nauueHmcku gaHHu 3a noBeue om 3000 cayuas,
omkpuBa npegumMcmBo B gvazocpouHama npekuBsemocm npu Aanapockonckus nogxog,
cnpsMo omBopeHama pe3ekuusi, cbc cpegHo 8,6 Meceua no-gbaza npeXkuBsemocm npu
gecemzaoguwHo npocaegaBane[29]. Cnopeg covwecmByBawume Hal-kauecmBeHu
gokazameancmBa B Aumepamypama, 6e3onacHo MmoXke ga ce mBobpgu, ue Aanapockonckama
xenamekmomusa npu KPYM e covnpoBogeHa ¢ paBHocmolHu, u gopu npeBov3xoXkgawu
pe3yamamu, 8 cpaBHeHue c omBopeHama pe3ekuusi Ha uepHus gpob.

XenamoueaynapHussm kapuuHoMm (XLK) e wecmomo Hal-4yecmo cpewaHo nbpBuuHo
oHkonoz2uuHo 3a6oaaBaHe. Okono 80-90% om cayuaume ¢ XLIK ca cBvp3aHu c yupo3a Ha
uepHus gpo6[30]. MopmaaHama xunepmoHus e ocHoBeH puckoB dakmop 3a canegonepamuBHa
uepHogpobHa gekomneHcayus u xeMopaz2u4yHu ycAoXkHeHusa[31]. M36a2B8aHemo Ha 20AeMu
kopemHu pa3pe3u no3BoanaBa 3ana3BaHe Ha konamepanHama nopmaaHa uupkyaauus B8
kopeMHama cmeHa u B ligamentum teres, koemo MuHuMu3upa BAussHuemo Bbpxy nopmaaHoOMo
HansizaHe. Aanapockonckusim nogxog e cBovp3aH ¢ no-Hucka yuecmoma Ha caegonepamuBeH
acuum u uyepHogpobHa HegocmambuyHOCM Nnpu nhauueHmMu ¢ uyupo3a. OcBeH moBa,
HaMansBaHemo Ha caegonepamuBHume agxe3uu yaecHsiBa npoBe)kgaHemo Ha yepHogpobHa
mpaHcnAaHmauyusa npu peuuguB Ha mymopa[31]. B Momenma HCC e egHa om Hau-uecmume
uHgukauuu 3a Aanapockoncka xenamekmomusi. Cnhopeg hocAegHUmMe  gaHHU,
nanapockonckusm nogxog e cBovp3aH ¢ no-manko caegonepamuBHU ycAOXKHEHUS!, HAMaAEeHa
kpvBo3zazyba u no-kpamuvk 6oAHUUEH npecmol[32-34]. Ao MOMEHMa HsAAMA paHgOMu3upaHu
koHmpoaAupaHu npoyuBaHus, oueHsiBawu gbA20CpoYHUME pe3yamamu cAaeg Aanapockoncka
xenamekmowmus 3a XLIK. CkopowHuU Mema-aHaAu3u npegaazam Hal-gobpomo kauecmBo Ha
gokazameancmBa gocez2a u geMoHCmMpupam CX0gHa nemzoguwHa obwa u cBobogHa om
6onecm npexkuBaemocm mexkgy omBopeHama u Aanapockonckama pe3ekuyust Ha yepHusi gpob
3a XLK[33-35]. Nanapockonckama pe3ekuuss mps6Ba ga 6bge nopBu u3bop 3a nayueHmu c
uupo3a Ha yepHus gpob u pezekmabuneH XLK.

MHmpaxenamanHusm xonaHzuokapuuHom (UXX) e Bce no-uecma uHgukauus 3a
nanapockoncka pe3ekuyusa Ha yepHus gpob. Ta ce npoBe)kga B cenekmupaHu cayuau ¢ Manku
myMopu, 6e3 cvgoBa uau buauapHa uHBa3us. M3BbpwBaHemo Ha AumdHama gucekuyusa npu
NXX e Bce owe npomuBopeuuBa mema He e cmaHgapmu3upaHo. Hakou aBmopu cyumam
Heobxogumocmma om gucekuusi Ha AumdHU Bv3au 3a npomuBonoka3aHue 3a Aanapockoncka
xupypausn[36], Bbnpeku ue cowecmByBam gokaagu, koumo onucBam HeliHama 6e3onacHocm
u npunokumocm[37]. Pesyamamume om Hsikonko ckopowHu Mema-aHaAu3u geMoHCmMpupam
no-gobpu kpamkocpouHu pe3yamamu caeg Ananapockoncka xenamekmomusi no omHoweHue
Ha kpbBo3a2yba, 6oAHUUeH npecmol u 3aboaeBaemocm[38, 39]. Aanapockonckusm nogxog e
cBovp3aH ¢ no-Hucvk npoueHm Ha AumdHa gucekuyusa. Bonpeku moBa, npoyuBaHuama He
ycmaHoBaBam pa3nuka B obwama u cBobogHa om 6oaecm npekuBsemocm MexXgy
omBopeHama u Aanapockonckama 2pyna. Bv3 ocHoBa Ha AumepamypHume gaHHU ca
Heobxogumu gonbAHUMEAHU gokazameacmBa 3a BaaugupaHe Ha AUP 3a UXX.

Hawume gaHHU geMoHCcmpupam cuz2HudukaHmHo no-Bucoka o06wa npexkuBsemocm npu AYP,
B cpaBHeHue ¢ OYP. MNpu nogepynoBus aHaau3, AYP ce xapakmepu3upa cbC 3HaUUMEAHO No-
gobpa obwa npexuBsaemocm npu nauueHmu ¢ KPYM u xenamouenayaapeH kapuuHoMm. Ta3u
pa3auka BeposamHo ce gbAku HAa no-gobpama ceaekuyusa Ha nayueHmu B aanapockonckama
2pyna. Mpu nayueHmume c xonaH2uokapuuHom u HKPYM He ce ycmaHoBsB8a 3Hauuma pa3auka
8 npe>kuBsemocmma, gokamo npu nayueHmume ¢ kapuuHoM Ha YXAbUeH Mexyp e HaAuue no-
gobpa npekuBsemocm npu omBopeHume uepHogpobHu pe3ekuyuu. Kbm momMeHma, B
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cBemoBeH Mawab, aanapockonckomo AeueHue Ha kapuuHoma Ha >kAbueH Mexyp e
npomuBopeuuBo u ce npenopbvuBa ga ce ocvwecmBsBa BvB Bucoko-cneuyuanuzupaHu
ueHmpoBe c 2onaM onum B Aanapockonckama uepHogpobHa xupypaus[40]. Om gpyza cmpaHa,
B Hawama cepusa uMa camo 4 nayueHmu ¢ AYP no noBog kapuuHoMm Ha XkAbuHus Mmexyp, kamo
Huckuam 6pol cayuyau He no3BonsBa agekBamHa uHmMepnpemauuss Ha pe3yamamume.
Bovnpeku, ue nayueHmume 8 gBeme 2pynu — OYP u AYP ca cpaBHuMu no MexXkgy cu, He mps6Ba
ga ce 3abpaBsa, ue cowecmByBam peguua gpyau ¢akmopu, koumo mMozam ga noBausam
gbA20CpOYHUME O0HKoAO2UYHU pe3yamamu. CbC Ccu2ypHOCM, HaAUYHUME gaHHU Hu
no3BoasBam ga ombeneXkuM, ue Aanapockonckuam nogxog e oHkoAo2uuHO u3gopikaH.

3AKAHQYEHUE

Nanapockonckama uepHogpobHa pe3ekuusi e cuzypHa npouegypa npu cenekmupaHu cayvau,
ko2amo ce u3zBvpwBa om onumHu xupyp3u u npegaaza MHoXkecmBo nepuonepamuBHuU NnoA3u
B cpaBHeHue c omBopeHama xupypaus. PesyaAmamume om Hawama Cepusi geMoHCmpupam
no-gobpu kpamkocpouHu pe3yamamu caeg Aanapockoncka xenamekmomusi. AHaAu3bm Ha
npexkuBsemocmma kamezopuuHo nomBvp)kgaBa u oHkonoz2uuHama agekBamHocm Ha
Aanapockonckusi nogxog.

KOHMAUKT HA UHTEPECU
ABmopume ompuuam koHdpAaukm Ha uHmepecu.
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BENEFITS OF THE LAPAROSCOPIC APPROACH IN LIVER SURGERY: PERIOPERATIVE
AND LONG-TERM OUTCOMES [ENGLISH]

SUMMARY

Background: Laparoscopic liver surgery has undergone substantial development over the last
decade. Compared to the conventional approach, there is compelling evidence regarding
reduced blood loss, shorter hospital stays, and fewer postoperative complications, while
achieving comparable oncologic outcomes. The aim of the current study is to analyze the
short- and long-term results of laparoscopic liver resections, performed in a high-volume,
specialized hepatopancreatobiliary unit.

Methods: A prospectively managed database of liver resections performed over a nine-year
period (2014—2023) was analyzed. Of the 974 identified patients, cases involving two-stage
hepatectomy, simultaneous and multivisceral resections, as well as those requiring complex
vascular or biliary reconstruction, were excluded. The final analysis included 800 patients, who
were divided into three groups: laparoscopic liver resection (LLR), open liver resection (OLR),
and patients converted from laparoscopic to open approach. Perioperative outcomes between
LLR and OLR were compared, and a survival analysis was performed for patients with malignant
diseases.

Results: The mean age of the cohort was 60 years (SD+13.2), with 46% being male (h=373). OLR
was performed in 505 patients, LLR in 230 patients, and 65 cases were converted to open
surgery. In 569 patients, the indication for surgical treatment was a malignant disease.
Patients undergoing OLR demonstrated a higher intraoperative blood loss (244 mL vs. 151 mL,
p<0.001), a higher rate of blood transfusions (21% vs. 6%, p=0.004), and a longer hospital stay
(8 days vs. 5 days, p<0.001). No significant difference was observed in the rate of minor
complications (Clavien-Dindo grade<Ill), whereas the incidence of major complications was
significantly higher in the OLR group (18% vs. 6%, p=0.02). Overall survival following LLR was
58 months, compared to 41 months following OLR (p<0.001). The 1-, 3-, and 5-year survival
rates were 88%, 61%, and 32%, respectively, for LLR versus 77%, 42%, and 10%, respectively,
for OLR.

Conclusion: Our results demonstrate superior short-term outcomes with LLR compared to
OLR. Although the significantly higher survival observed in the LLR group can undoubtedly be
attributed to the inherent selection bias, the data nonetheless confirm the oncologic adequacy
of the laparoscopic approach.

KEYWORDS
liver, laparoscopic surgery, hepatectomy, colorectal liver metastases, hepatocellular
carcinoma

BACKGROUND

Over the past 30 years, laparoscopic liver surgery has evolved rapidly from an innovative high-
risk procedure to a reliable and safe approach for the treatment of both benign and malignant
liver diseases. The initial accumulation of experience began with nonanatomic (atypical)
resections and segmentectomies, progressed to anatomical left and right hepatectomies, and
eventually extended to laparoscopic resections from live donors in the context of liver
transplantation [1, 2]. The relatively slow adoption of the laparoscopic approach and the initial
skepticism surrounding it were largely due to technical challenges related to the exploration
and mobilization of the liver, vascular control, and parenchymal transection (especially in
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patients with concomitant cirrhosis) [3]. On the other hand, liver resections are particularly
well-suited for the laparoscopic approach, since they lack a reconstructive phase. The first
reported laparoscopic liver resection (LLR) was performed in 1992 by Gagner [4]. The first
laparoscopic anatomical resection was carried out in 1996 [5], followed by the first left
hepatectomy in 1998 by Huscher et al. [6] and a right hepatectomy by O'Rourke [7] in 2004.
With optimal patient selection, sufficient surgeon experience, and the use of appropriate
instrumentation, minimally invasive liver surgery has been shown to yield excellent short- and
long-term outcomes. In many aspects, these results are comparable, and in some cases
surpass those achieved with conventional liver resections [8]. A case-by-case individualized
approach, considering the tumor localization, number of lesions, size, and proximity to liver
vascular structures, quality of liver parenchyma, as well as patient-related factors such as
anthropometric features, and the history of previous surgeries, is fundamental for proper
procedure planning. Using dedicated difficulty scoring systems could facilitate the prediction
of adverse intraoperative outcomes and the risk of conversion [9]. Formation of a dedicated
team of specialists is essential for advancing the laparoscopic liver surgery program. Such a
team must be proficient in both laparoscopic and open techniques. Consequently, the
implementation of minimally invasive liver resections is best undertaken in high-volume
centers with significant operative experience and expertise in liver surgery.

The cornerstone for the wide application of laparoscopic liver surgery is the validation of its
oncologic adequacy. The preliminary results showed similar oncologic outcomes between the
laparoscopic and conventional approaches [10-12]. Colorectal cancer liver metastases (CRLM)
and hepatocellular carcinoma (HCC]) are the two main oncologic indications for LLR. Resection
of neuroendocrine or other non-colorectal liver metastases has also been proven feasible.
Intrahepatic cholangiocarcinoma is an emerging indication for LLR. Surgical treatment for
gallbladder cancer and hilar cholangiocarcinoma (Klatskin tumor) requires lymph node
dissection and may necessitate complex biliary and vascular reconstruction. This represents a
relative contraindication for the laparoscopic approach and is currently limited to a few expert
hepato-biliary centers.

METHODS

A prospectively managed database of liver resections performed over a nine-year period
(2014—2023) was analyzed. Patients undergoing fenestration of simple liver cysts and those
treated with drainage of liver abscesses and echinococcectomies were excluded from the
search algorithm. A total of 974 patients were identified. To ensure better comparability
between the laparoscopic and conventional (open) approaches, the following cases were
omitted from the analysis: two-stage liver resections (n = 17), simultaneous colorectal and liver
resections (n = 43), multivisceral resections (n = 18), and cases requiring vascular or biliary
reconstruction (n = 96). The final analysis included 800 patients (Figure 1), who were divided
into three groups: laparoscopic liver resection (LLR), open liver resection (OLR), and patientsin
whom conversion from a laparoscopic to an open approach was performed (conversion group,
CQG).
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Figure 1. Flow diagram, ilustrating the patient selection process.

The outcomes between the groups were compared by evaluating a comprehensive set of
parameters. Analysis included patient characteristics such as sex, age, body mass index, and
comorbidities. Additionally, detailed information regarding the liver lesions was gathered,
including the type of malignancy, number, anatomical location, size, quality of the liver
parenchyma, and administration of preoperative chemotherapy. Intraoperative factors were
also analyzed; these included the surgical approach, extent of resection, operative time,
duration of vascular control, intraoperative blood loss, and the rate of intraoperative blood
transfusions. Postoperative outcomes were assessed by examining the incidence of
complications, the occurrence of postoperative liver failure, and the length of hospital stay.
For patients with malignant diseases, actuarial survival was assessed using the Life Tables
method. Median survival was estimated via the Kaplan—Meier method, and the impact of risk
factors was evaluated through Cox regression analysis.
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Patient comorbidities were classified using the Charlson Comorbidity Index (CCl) as described
by Charlson et al. [13]. Liver resections were classified according to the Brisbane 2000
terminology [14]. Major liver resections were defined as cases involving the removal of at least
three contiguous liver segments. Liver lesions were categorized into two groups based on their
anatomic location: antero-lateral lesions, located in the anterior and lateral segments
(segments I, Ill, IVb, V, VI), and postero-superior lesions, located in segments |, IVa, VII, and VIII.
The quality of liver parenchyma was stratified into three groups: normal parenchyma, liver
steatosis or fibrosis, and liver cirrhosis.

The primary objective of the analysis was
to compare outcomes based on the
surgical approach. In all cases, liver
resections were performed with the
involvement of a dedicated anesthesia
team under conditions of limited fluid
replacement and maintenance of low
central venous pressure to reduce blood
loss. When indicated during parenchymal
transection, vascular control was
achieved by the intermittent clamping of
the hepatoduodenal ligament, known as
the Pringle maneuver (PM). During LLR,
the PM was executed using three
methods: intracorporeal tourniquet (n =
26); endo-bulldog clamp (n = 47);
occlusion using a modified silicone Folie
catheter (the “Huang-loop” technique)
[15] (n = 50), as demonstrated in Figure 2.
Postoperative complications were staged
according to the Clavien—Dindo
classification and divided into two groups
— minor (Clavien—Dindo I—Il) and severe
(Clavien—Dindo = Ill). The definition of
posthepatectomy liver failure (PHLF) was
based on the criteria of the International
Study Group of Liver Surgery (ISGLS)[16].
For patients in whom PHLF was
documented, only cases classified as
ISGLS grade B and C were considered.

Figure 2. Intraoperative pictures for the different methods used for
intracorporeal Pringle maneuver.

a. Intracorporeal tourniquet;

b. Laparoscopic bulldog clamp;

c. Loop from Folley-catheter (Huang loop).
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RESULTS

The final analysisincluded 800 patients. The mean age of the cohort was 57.3 years (SD + 14.4),
and 367 patients (46%) were male. Malignant disease was the indication for surgery in 579
patients (72.3%). Open liver resection was performed in 505 patients (63%), laparoscopic
hepatectomy in 230 patients (29%), and conversion from laparoscopic to open surgery was
required in 65 patients (8%). Major liver resections were carried out in 208 patients (26%). The
indications for surgery are presented in Table 1, and the main demographic data are
summarized in Table 2.

Indications for surgery Value N(%)

Benign disease 221 (27,6%)

Malignant disease 579 (72,3%)
Colorectal liver metastases 312 (53,8%)
Non-colorectal liver metastases 79 (13,6%)
Hepatocellular carcinoma 98 (16,9%)
Intrahepatic cholangiocarcinoma 55(9,4%)
Gallbladder cancer 20 (4,3%])
Other 10 (1,7%)

Table 1. Indications for surgery

Parameter Units Value p-value
Age Mean = SD 57,34 + 14,406 0,602
Sex Male N (%) 367 (45,9%) 0,896

Female N (%) 433 (54,1%])
CcCl OLR Mean = SD 8,01 +3,079

LLR Mean = SD 7,24 + 3,234

CG Mean = SD 5,63 + 3,341 0,235
BMI OLR Mean = SD 26,07 * 4,648

LLR Mean = SD 25,33 + 5,033

CG Mean = SD 26,01 + 4,850 0,376

Table 2. Patient characteristics.

BMI (Body-mass index],

CClI [Charlston Comorbidity Index),

CG (Conversion group),

LLR (Laparoscopic liver resection), OLR (Open liver resection)

When comparing the open (n = 505) and laparoscopic (n = 230) groups, no significant
differences were observed in terms of age (p = 0.602), sex (p = 0.896), body mass index (p =
0.376), or the CCI (p = 0.235). There were no significant differences between the groups with
respect to the quality of the liver parenchyma (p = 0.339), the maximum size of lesions (p =
0.58), or lesion location (p = 0.12), nor in the distribution between major and minor
hepatectomy (p = 0.310). However, a significantly higher proportion of patients in the open
group received preoperative chemotherapy (72% versus 23%, p = 0.011), which is partly
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explained by the larger percentage of benign liver lesions in the laparoscopic group (38.6%
versus 24%, p < 0.001).

Intraoperatively, the open group experienced a significantly greater blood loss (243.99 mL
versus 151.27 mL, p < 0.001) and required blood transfusions more frequently (21% versus 6%,
p = 0.004). There was no statistically significant difference in the mean duration of the Pringle
maneuver (24.46 minutes versus 31.36 minutes, p = 0.132). The mean operative time was 167
minutes in the open group compared with 149 minutes in the laparoscopic group (p = 0.025).
Non-parametric analysis revealed that the overall complication rate was significantly higherin
the open group than in the laparoscopic group (25% versus 12%, p = 0.0032). No significant
differences were observed in the incidence of postoperative liver failure (p = 0.594) or in the
rate of minor complications (Clavien—Dindo < Ill; 14% versus 6%, p = 0.303). In contrast, the
incidence of major morbidity was significantly higher in the OLR group (18% versus 6%, p =
0.020). Reoperations were required in 30 patients (6%) in the OLR group as opposed to 8
patients (3%) in the LLR group (p = 0.021). Moreover, patients undergoing open liver resection
had a significantly longer hospital stay (7.5 + 3.672 days versus 5.15 + 2.306 days, p < 0.001).
In a subgroup analysis of the major hepatectomies, no significant difference in the length of
hospital stay was observed between groups (8.95 + 2.599 days versus 7.79 = 1.804 days, p =
0.193). However, the laparoscopic group showed reduced blood loss (233 mL versus 367 mL, p
< 0.001) and a lower frequency of blood transfusions. In contrast to the overall cohort, the
duration of the Pringle maneuver was significantly extended during laparoscopic major liver
resections (59.9 minutes versus 35.9 minutes, p < 0.001). Although operative time tended to
be longer during laparoscopic major hepatectomy, compared to open resections (238 minutes
versus 201 minutes, p = 0.071), this difference did not reach statistical significance. The overall
complication rate was lower in the laparoscopic group (23% versus 39%). While the incidence
of minor postoperative complications was comparable (23% in both groups), severe
complications were significantly more frequent in the OLR group (28% versus 8%, p = 0.002).
Additionally, the incidence of postoperative biliary leakage was markedly higher in the open
group (21% versus 3%, p = 0.001). Ninety-day postoperative mortality was observed in 3
patients (0.6%) in the open group and 1 patient (0,75%) in the conversion group, while no 90-
day mortality was recorded in the LLR group.

Further analysis of short-term outcomes demonstrated a significant correlation between the
development of postoperative complications and several factors, including lesion location (p =
0.008), extent of liver resection (p = 0.003), duration of the Pringle maneuver (p = 0.004),
overall operative time (p < 0.001), intraoperative blood loss (p < 0.001), and the administration
of intraoperative blood transfusions (p < 0.001). No significant association was found between
the quality of liver parenchyma (p = 0.098) or the surgical approach (open versus laparoscopic,
p = 0.069) and the occurrence of postoperative complications. When these parameters were
incorporated into a binary logistic regression model, the omnibus test revealed a significant
enhancement in the model's predictive value for complications (p < 0.001; Hosmer—
Lemeshow = 0.925). Although the model demonstrated high sensitivity (97%]), its specificity
was low (19%), and no individual predictor reached statistical significance. An area under the
receiver operating characteristic curve (AUROC) analysis demonstrated significant correlation
between the volume of estimated blood loss and adverse postoperative outcomes (AUC 0.692;
p < 0.001), as shown in Figure 3. A cut-off value for the blood loss of 500 mL was found to be
highly specific (94%) for predicting postoperative complications, with a positive predictive
value of 82% and a negative predictive value of 43.5%.
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Figure 3. AUROC-analysis demonstrating the correlation between intraoperative blood loss and postoperative morbidity

The overall survival for the entire cohort was 45.5 months (95% Cl 42.2—48.6). The actuarial 1-
, 3-, and 5-year survival rates were 76%, 42%, and 10% for OLR and 88%, 61%, and 32% for
LLR, respectively. Kaplan—Meier analysis (Fig. 4) demonstrated significantly lower overall
survival following OLR (41.17 months; 95% CI 37.6—44.71) compared with LLR (58.8 months;
95% Cl 51.4—66.2; Log-rank p < 0.0001). In Cox regression analysis (Fig. 5), the laparoscopic
approach emerged as a positive prognostic factor for survival (hazard ratio [HR]: 0.590; 95%
Cl: 0.420—-0.829; p = 0.002), whereas the presence of synchronous metastatic disease was
identified as a negative prognostic factor (HR: 1.951; 95% CI: 1.289—2.955; p = 0.002).
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Figure 4. Kaplan-Meier survival curve, comparing overall survival between OLR and LLR patients
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Figure 5. . Cox-regression analysis, assessing the survival advantage depending on: a. Type of operative approach — open,
laparoscopic or conversion; b. Synchronous or metachronous colorectal liver metastases; c. Synchronous or metachronous
non-colorectal liver metastases.

A subgroup survival analysis was performed according to the primary malignancy. A significant
difference was observed for patients with CRLM, with survival of 32.3 monthsin the OLR group
versus 51.7 months in the LLR group (p = 0.013; Figure 6). In patients with HCC, a significantly
better survival was also documented for LLR—60 months compared with 23 months for OLR (p
< 0.001; Figure 7). Conversely, in patients with gallbladder carcinoma, open resection was
associated with better survival (22 months versus 7.2 months, p = 0.042). No significant
survival difference was detected in the subgroup of patients with non-colorectal liver
metastases (NCRLM) and cholangiocarcinoma (Table 3).
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Figure 6. Kaplan-Meier survival curve, comparing overall survival of patients with CRLM, depending on the operative approach
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Figure 7. Kaplan-Meier survival curve, comparing overall survival of patients with HCC, depending on the operative approach
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Diagnosis Overall survival (months)
LLR OLR p-Value
CRLM
51,7 32,3 0,013
NCRLM 36,8 32,0 0,752
HCC 60 23,0 <0,001
ICC 39,7 27,7 0,135
Gallbladder cancer 7,2 22,3 0,042

Table 3. Overall survival.

CRLM (Colorectal liver metastases);

ICC (Intrahepatic cholangiocarcinomay;
HCC (Hepatocellular carcinoma);

LLR (Laparoscopic liver resection);

OLR (Open liver resection];

NCRLM (Non-colorectal liver metastases).

DISCUSSION

Over the past 20 years, indications for laparoscopic liver resection have evolved significantly.
Currently, oncologic diseases, including both primary and metastatic liver tumors, are leading
indications [8]. Our results align with global trends: over the past three years, more than 30%
of liver resections have been performed using minimally invasive techniques, and over 60% of
the indications involve malignant disease.

Laparoscopic liver resection provides all the benefits of minimally invasive surgery. Several
studies have demonstrated a shorter hospital stay, reduced blood loss, fewer blood
transfusions, a lower need for analgesics, and a more rapid resumption of oral intake
postoperatively [17-19]. The findings from a meta-analysis by Ciria et al. [8], which evaluated
over 9,000 laparoscopic liver resections, further underscore the advantages of the
laparoscopic approach across most perioperative parameters. The only parameter that has
shown considerable variability between series is operative time, which is often equivalent to or
longer than that observed in conventional liver resections [20]. Our current series supports the
global experience: patients in the laparoscopic group demonstrated reduced blood loss, a
decreased rate of blood transfusions, shorter operative times, and reduced hospital stays.
Furthermore, a subgroup analysis of high-volume liver resections also showed reduced blood
loss. However, in the LLR group, the duration of the Pringle maneuver (PM) as well as the
operative time were notably longer.

According to the literature, the minimally invasive approach is associated with a lower rate of
perioperative complications [17, 21]. Our data confirm this observation, revealing a significantly
lower overall complication rate in LLR (12%) compared with OLR (25%), as well as a markedly
reduced incidence of major complications (6% versus 18%). This trend persists in major liver
resections. Although no difference was found in the rate of PHLF, the incidence of biliary
leakage was significantly higher in the OLR group (21% versus 3%). Risk factors for
postoperative complications included the postero-superior localization of liver lesions, the
extent of the liver resection, and intraoperative blood transfusion. Moreover, a positive
correlation was identified between intraoperative blood loss, the duration of the Pringle
maneuver, and the operative time with the occurrence of postoperative complications.
Intraoperative blood loss exceeding 500 mL emerged as a highly specific predictor for
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postoperative complications, with a positive predictive value of 82% and a negative predictive
value of 44%. No statistically significant difference in 90-day mortality was observed among
the three patient groups. In the OLR group, three deaths were recorded, with postoperative
liver failure being the leading cause. In the conversion group, one patient experienced early
mortality following right hemihepatectomy due to exacerbation of heart failure, development
of acute respiratory distress syndrome, and subsequent multi-organ failure. Notably, no 90-
day mortality was observed in the laparoscopic group.

Oncologic adequacy is a critical factor in the advancement of laparoscopic liver surgery.
Concerning resection margins, recurrence, and overall survival, comparable outcomes
between open and laparoscopic resections have been well demonstrated in the literature [10,
22]. In a meta-analysis comparing 165 laparoscopic liver resections with 244 open resections,
Simillis et al. [23] reported no differences in resection margins or overall survival between the
two groups. Furthermore, trocar-site implantation metastases and peritoneal carcinomatosis
are not observed when specimens are extracted using an endobag [24].

Colorectal cancer liver metastases represent one of the main indications for laparoscopic
hepatectomy worldwide [8]. The initial results of small, retrospective single-center studies
demonstrated optimistic long-term outcomes, with 5-year overall survival (0S), ranging from
36-73% [25]. The landmark OSLO-COMET study was the first randomized controlled trial (RCT)
to compare short-term outcomes between open and laparoscopic liver resection for
colorectal metastases [26]. The patients in the laparoscopic arm had a significantly lower
complication rate (19% vs. 31%) and shorter hospital stay, while the blood loss, operative time,
and resection margin status did not differ between the two groups. These results were
strengthened by a second RCT — the LapOpHuva trial [27], which demonstrated shorter
hospital stay and lower overall morbidity (11.5% vs 23.7%) in the laparoscopic hepatectomy
arm.

The results of the long-term follow-up of the OSLO-COMET cohort have recently been
published[28]. During a median follow-up of 70 months, the median OS was 80 months in the
laparoscopic group and 70 months in the open group. The 1-, 3-, and 5-year OS was 94%, 71%,
and 54% in the laparoscopic group and 93%, 71%, and 55% in the open group. Overall, no
differencein survival outcomes was found between the two groups. In the LapOpHuva trial [27],
during a median follow-up of 36 months the cumulative 1-, 3-, 5- and 7-year survival rates for
patients, undergoing open, versus laparoscopic liver resection were 93.6%, 69.7%, 47.7% and
35.5%, versus 92.5%, 71.5%, 49.3% and 35.6%. A recent meta-analysis, including individual
patient data, involving more than 3000 cases, found a long-term survival advantage of the
laparoscopic approach over the open, with an average of 8.6 months longer survival at 10-year
follow-up [29]. With the current evidence, it is safe to assume that laparoscopic hepatectomy
for CRLM yields equivalent, if not superior, outcomes to open liver resection.

Hepatocellular carcinoma (HCC]) is the sixth most frequent primary cancer. Around 80-90% of
cases with HCC are associated with liver cirrhosis [30]. Portal hypertension is a major risk factor
for postoperative liver decompensation and bleeding complications [31]. Avoiding large
abdominal incisions permits preservation of collateral portal circulation in the abdominal wall
and teres ligament, which minimizes the impact on portal pressure. The laparoscopic approach
is associated with a lower incidence of postoperative ascites and liver failure in patients with
cirrhosis. Moreover, the reduction of postoperative adhesions facilitates the performance of
salvage liver transplantation in case of tumor recurrence [31]. Currently, HCC is one of the
most common indications for laparoscopic hepatectomy. According to recent reports, the
laparoscopic approach is associated with fewer postoperative complications, reduced blood
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loss, and hospital stay [32-34]. Up to date, there are no randomized controlled trials, assessing
the long-term outcomes after laparoscopic hepatectomy for HCC. Recent meta-analyses
offer the best quality of evidence so far and demonstrate similar 5-year overall and disease-
free survival between open and laparoscopic liver resection for HCC [33-35]. LLR should be the
first choice for patients with liver cirrhosis and resectable HCC.

Intrahepatic cholangiocarcinoma (ICC) is an emerging indication for laparoscopic liver
resection. Itis performed in select cases with small tumors, without vascular or biliary invasion.
The exact role of ymphadenectomy for ICC is still controversial and has not been standardized
yet. Some authors consider the need for lymph node dissection a contraindication for
laparoscopic surgery[36], although there are reports describing its safety and feasibility[37].
The results from several recent meta-analyses demonstrate better short-term outcomes
after laparoscopic hepatectomy regarding blood loss, hospital stay, and morbidity[38, 39]. The
laparoscopic approach is associated with a lower lymph node resection rate. However, studies
show no difference in overall and recurrence-free survival between the open and laparoscopic
groups. Based on the literature data, more evidence is necessary to validate LLR for ICC.

Our data show significantly higher overall survival in the LLR group compared with the OLR
group. Subgroup analysis reveals a significantly better overall survival in the laparoscopic group
for patients with colorectal liver metastases and hepatocellular carcinoma—differences that
are likely attributable to more rigorous patient selection in the laparoscopic cohort. In contrast,
no significant survival difference was found in patients with cholangiocarcinoma and non-
colorectal liver metastases, whereas patients with gallbladder carcinoma experienced better
survival with open liver resection. At present, the laparoscopic treatment of gallbladder
carcinoma remains controversial worldwide and is recommended only in highly specialized
centers with extensive experience in laparoscopic liver surgery[40]. Moreover, in our series,
only four patients underwent LLR for gallbladder carcinoma, a number too small to allow for
reliable conclusions. Despite the comparability of patients in the open and laparoscopic
groups, it is important to acknowledge that several other factors may influence long-term
oncologic outcomes. Nevertheless, the available data clearly support the oncologic adequacy
of the laparoscopic approach.

CONCLUSION

Laparoscopic liver resection is a safe procedure in selected cases when performed by
experienced surgeons, and it offers numerous perioperative benefits compared with open
surgery. The results from our series demonstrate improved short-term outcomes following
laparoscopic hepatectomy, and the survival analysis unequivocally confirms the oncologic
adequacy of the laparoscopic approach.
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