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MHCTPYKUWNN KbM ABTOPUTE

o [pegnocmaBku 3a nybaukyBaHe
Qopmyaapbm - ygocmoBepeHue, gocmbneH Ha calima Ha ,Xupypaus”, mpa6Ba ga 6vge
ugnpameH B pegakuyusma Ha cnucaHuemo upe3 enekmpoHHama cucmema. CkaHupaH daun
(PDF, TIFF uAu JPEG) Ha opu2uHanHusi nognucaH ¢opmyasap MoXke ga 6vge kaueH npu “lMogaBaHe
Ha Mamepuan”, kozamo ugnpawame cBosma cmamus.
https://bgss.eu/index.php/surgery/about/submissions
BAXXHO: Caeg noayuaBaHe Ha d@¢opMyaapa-ygocmoBepeHue, cmamuume ce cyumam
oduuuaAHO 3a u3npameHu U NPOUECHLM NO peueH3upaHe MoXke ga 3anouHe.
Mons, 06vpHEemMe BHumaHue: He ce gonyckam npoMeHu omHocHO aBmopcmBomo, caeg kamo
pvkonucem 6bge npuem 3a nybaukyBaHe. BmopuuHama nybaukauyus Ha Mamepuaau,
nybaukyBaHu B gpyau cnucaHusi UAU OHAAUH, mpabBa ga 6vge nogezomBeHa u ugnpameHa B8
cbomBemcmBue ¢ npenopvkume Ha ICMJE Ha: http://www.icmje.org/
ToBa cnucaHue ce aHzakupa ga noggbp)ka uHmezpumema Ha HayyHume nybaukauuu. Kamo
uneH Ha Komumema no emuka Ha nybaukauusma (COPE), cnucaHuemo caegBa Hacokume Ha
COPE 3a cnpaBsiHe c nomeHuyuanHu akmoBe Ha HenpaBomepHo noBegeHue.
http://publicationethics.org/

o [MpegnocmaBku 3a nybaukayus - aBmopcmBo:
Pegakmopume Ha cnucaHue ,Xupypaus” (Khirurgiia) ce npucveguHsaBam koM npenopvkume,
dopmyaupaHu om MexkgyHapogHusa komumem Ha pegakmopume Ha MeguuuHcku chucaHus
[http://www.icmje.org] omHocHo kpumepuume 3a aBmopcmBo. CbomBemHo Bcsko Auue,
nocoyeHo kamo aBmop uau cvaBmop Ha ugnpameH pvkonuc (He BkalouBa 0630pHU cmamuu),
mps6Ba ga omzaoBapsa u Ha mpume kpumepusi. ABmopbm uAu cvaBmopbom mpsa6Ba ga e:

1. M3MucAauA memama, naaHupaAn u u3Bopwun pabomama, Bogewa go cmamusima, UAu

uHmepnpemupan npegcmaBeHume gokazameacmBa, uau u gBeme;
2. Hanucan cmamusma uau kopuzupaA nocAaegoBameAHume Bepcuu u e cCnogeAua
mexHume peBu3uu;

3. 0gobpun okoHuamenHama Bepcus.
MokpuBaHemo Ha me3u kpumepuu mps6Ba ga ocuz2ypu Ha Bceku aBmop gocmamubuHO
no3HaHus u yyacmue B pabomama, 3a ga noeme nybauuHa omzoBopHocm 3a cmamusima.
YgocmoBepeHue: To3u popmyaap - ygocmoBepeHue mpsi6Ba ga 6bge nognucaH u ugnpamen
¢ pvkonuca. Cmapwusam uau kopecnoHgupawusm aBmop mpa6Ba ga ygocmoBepu, ue Bcuuku
uzbpoeHu aBmopu omzoBapam Ha ycaoBuama 3a aBmopcmBo cnopeg 2opHume mpu
kpumepusi. ABmopom(ume) mpabBa ga ygocmoBepu, ue ocBeH nog dopmama Ha pe3lome uau
kamo uacm om nybaukyBaHa Aekuyus, peueH3usa, me3a uAu gucepmauus (N0 nogxogsauw, Ha4yuH
uumupaHa), Hukoss yacm om onucaHama paboma He e nybaukyBaHa npegu u ue pabomama He
e B npouec Ha pa3anekgaHe 3a nybaukyBaHe Ha gpyz2o mscmo. ABmopume, koumo umam
HsikakBu Bbnpocu omHocHo kakBo ce cuuma 3a npeguwHa nybaukayus, mpabBa ga ugnpamsm
konus Ha msacHo cBwvp3aHume cmamuu (nybaukyBaHu, B npouec Ha nybaukyBaHe uAu
ugnpameHu 3a pa3anekgaHe gpyzage) 3aegHO CbC cmamusima, kosmo e u3npameHa 3a
pa3aanegaHa om pegakmopume Ha cnucaHue ,Xupypaus” (Khirurgiia). CnucaHuemo He
HacvpuaBa uznpawaHemo Ha noBeue om egHa cmamus, 3aHuUMaBawa ce ¢ eguH U Cbwu Habop
0m gaHHU uAu cBbp3aHu acnekmu Ha egHo U cbw,o u3zcAaegBaHe. ABmopbm(ume) mpsi6Ba cowo
maka ga ygocmoBepu, ue pvkonucobm uAu HezoBume yacmu HsiMa ga 6bgam nybaukyBaHu
gpyzage B8 nocnegcmBue Ha kakbBmo u ga e e3uk 6e3 cbaracuemo Ha npumeXkameaume Ha
aBmopckume npaBa.
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Hacoku 3a u3caegBaHus Bopxy kuBomHu u xopa: 3a ekcnepuMeHmanHu kuBomHu, nocoueme
Buga, HomMepa Ha u3noA3BaHua wam U gpya2u yMECmHU onucameAHu xapakmepucmuku.
N3cnegBaHuama c yuacmuemo Ha xopa mps6Ba ga ce npugbpkam koM Aekaapauyusma om
XenguHku.

Qopmyaap- YgocmoBepeHue — mpsibBa ga ce uznpamu 3aegHo C nogageHama cmamus 3a
cnucaHue ,Xupypzausa” (Khirurgiia, Surgery)

EmuuHu cmaHgapmu

Pvkonucume, ugnpameHu 3a nybaukyBaHe, mpsbBa ga cogop)kam gekaapauyus, ue Bcuuku
ugcnegBaHus Bopxy xopa u >kuBomHu ca ogobpeHu om cvbomBemHus komMumem no
emuka/uHcmumyuyuoHaneH cbBem (IRB) u cnegoBamenHo ca u3BvpweHu B coomBemcmBue ¢
emuyHume cmaHgapmu, ycmaHoBeHu npe3 1964 2. Aeknapauusi om XeA3uHku u HeliHUMe no-
kbCHU u3MeHeHus, 3aegHO C HOMepa Ha ogobpeHue om komumema no emuka/IRB, ako e
noAyueH. Ako aBmopume He ca NoAy4YuAu HOMep 3a ogobpeHue, mpsbBa ga ce npegocmabu
konue Ha gokymeHm 3a ogobpeHue om komucussima no emuka/IRB. Tekcmbm mps6B8a acHo ga
nocouBa, ue Bcuuku Auua ca gaanu uHPoOpMupaHO cbaAaacue, npegu ga 6vgam BkaloueHu B
npoyuBaHemo. Pegakmopume mMo2am ga nouckam aBmopume ga npegcmaBam konue om
NUCMeHO UHpOpMuUpaHO cba2aacue. MogpobHocmume, koumo 6uxa mMo2Au ga paskpusm
caMoAuyHOCmMmMa Ha u3cAaegBaHume cybekmu, mps6Ba ga 6bgam nponycHamu.
Pegakmopume cu 3ana3Bam npaBomo ga omxBupassm pvkonucu, koumo He omzoBapam Ha
2openocoveHume u3uckBaHusa. ABmopvm we Hocu omzoBopHocm 3a HeBepHu mBvpgeHus
uAu Hecna3BaHe Ha me3u u3uckBaHus.

Pezucmpayus Ha kAuHUYHU uznumBaHus:

CnucaHuemo u3uckBa Bcuuku kauHuuHu uznumBaHusi, koumo npocnekmuBHo oueHsiBam
Xopa, nogAaoXkeHU Ha MeguuuHcku uHmepBeHyuu, 2pynu 3a cpaBHeHue uAu KOHMpPOAHU 2pynu
c uenu3caegBaHe Ha nomeHuuanHuUmMe 3gpaBHu edekmu om makuBa uHmepBeHuuu, ga 6vgam
pezucmpupaHu B8 eguH om Hakonkomo 6e3nAamHu, nybAUYHO gocmbnHU, HecmonaHcku 6a3u
gaHHU c Bv3mokHocm 3a enekmpoHHO mbpceHe kamo ma3u, agMuHUCMpupaHa om
HauuoHanHama  meguuuHcka  6ubauomeka  (NLM), kosmo ce  Hamupa  Ha
http://www.clinicaltrials.gov.

MN3npameHume pbvkonucu mps6Ba ga BkalouBam yHukanHus pezucmpauyuoHeH Homep B
pe3lomemo kamo gokazameacmBo 3a pezucmpauus. 3a nogpobHOCMU OMHOCHO
Heobxogumus MUHUMaAEH Habop Om gaHHU 3a pe2ucmpauusi, MOAd, omugeme Ha callma Ha
MexkgyHapogHusi komumem Ha pegakmopume Ha mMeguuuHcku cnucaHus (ICMJE) Ha agpec
http://www.icmje.org/#clin_trials.

NomeHyuaneH koHpAaukm Ha uHmepecu:

ABmopume mps6Ba ga nocouam gaau umam uAu He c¢uHaHcoBu B3aumMoomHoOweHuUss C
op2aHu3ayusma, cnoHcopupana uzcaegBaHemo. Te mpsbBa cvbw,o maka ga 3as88sam, ue umam
noAeH koHmMpoA Bvpxy Bcuuku nvbpBuuHU gaHHU u ga ce cba2aacam ga no3BoAsm Ha
cnucaHuemo ga npeaaega mexHume gaHHu, ako 6bge nouckaHo. CAegoBamenHo pvkonucoem
mps6Ba ga 6vge npugpykeH om ,Aeknapauus 3a pazkpuBaHe Ha koHdAukm Ha uHmMepecu”.

B pvkonuca, ugnpameH go cnucaHue ,Xupypzaua” (Khirurgiia), Bcuuku koHdAukmu Ha
uHmepecu mpsa6Ba ga 6vgam BMmvkHamu om cbomBemHus aBmop 8 mekcma npegu cnucvka
c bubauozpadusama, kakmo e nokazaHo B canegBawusa npumep.



https://bgss.eu/
http://www.icmje.org/#clin_trials

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

Aeknaapauyus 3a koHdAukm Ha uHmepecu

+A" (ume Ha aBmop — Hakol om aBmopume) cay>ku kamo koHcyAmaHm Ha (ume Ha lopuguuecko
Auuge); Conpy2bm Ha ,A” e npegcegamea Ha (uMe Ha lopuguuecko Auug); ,A” noAyyu 2paHm 3a
ugcnegBaHe om (ume Ha lopuguuecko auue); ,A” e noanyyun makcu 3a Aekuuu om (ume Ha
lopuguuecko auuge); , A" npumexkaBa namexnm Bopxy (uMe Ha lopuguuecko Auue); ,A” € NOAyUUAO
Bvb3cmaHoBsBaHe pa3xogu om (umMe Ha lopuguuecko Auue); 3a noceweHue Ha Hakoako
koHdepeHuyuu; ,A” noAyuUu XOHOpap 3a nucaHe Ha pekanaMHU Mamepuaau 3a (ume Ha lopuguuecko
auue); A" Hama koHpAukm Ha uHmepecu.

N3npawaHe Ha pvkonuc

M3npawaHemo Ha pvkonuc npegnoaaza, ye onucaHama paboma He e nybaukyBaHa npegu
moBa; ue He ce pa3z2aekga 3a nybaukyBaHe Hukoge gpyzage; ye nybaukyBaHemo my e
ogobpeHo om Bcuuku cvaBmopu, ako uma makuBa, kakmo u om omzoBopHume opz2aHu 8
uHcmMmumyuusima, kbgemo e u3BvpweHo npoyuBaHemo. M3gameasm HsaMa ga Hocu npaBHa
omzoBopHocm, ako uma uckoBe 3a ob6e3wemeHue.

Pa3peweHusn: ABmopume, koumo >kenaasm ga Bkalouam cduzypu, mabauuyu uau mekcmoBu
nacaxu, koumo Beue ca buau nybaukyBaHu gpyzage, mpsbBa ga noayyam pa3peweHue om
cobcmBeHuka(ume) Ha aBmopckume npaBa kakmo 3a neuamHus, maka u 3a oHAaliH dopMama
u ga Bkalouam gokazamencmBo, ue makoBa pa3peweHue e BUAO gageHo npu u3npawaHe
mexHume gokymeHmu. Bceku mamepuaa, nonyueH 6e3 makoBa gokazameacmBo, we ce
cuuma, ue npou3xoxkga om aBmopume.

OHAalH nogaBaHe: ABmopume mpa6Ba ga ugnpamsm cBoume pvkonucu kom cnucaHue
«Xupypausa” caMo u eguHcmBeHo oHAalH. EAekmpoHHOmMo nogaBaHe 3HauumenHo HamansiBa
Bpememo 3a pegakuuoHHa obpabomka u npeaneg u cvkpawaBa obwomo Bpeme 3a
nybaukyBaHe. Moas, BAesme B ¢ nompebumeacmomo cu ume B cucmemama u kaueme cBos
pvkonuc, kamo caegBame uHcmpykuuume, gageHu Ha ekpaHa. Moas, uznoa3Balime onyusama
Momow, 32 ga Bugume nocaegHume akmyaau3zupaHu cucmemHu uguckBaHus.

MNogzomoBka Ha pvkonuca
HenwvAHU uAu HenpaBuaHo nogzomBeHu pvkonucu we 6bgam BopHamu Ha aBmopume 6e3
peueH3upaHe.
QopmamupaHe Ha mekcma:
e Pvkonucume ce u3znpawam ¢ abcmpakm u nbaeH mekcm, kakmo Ha 6ba2apcku e3uk,
maka u Ha aHa2Aulcku e3uk.
e Pvkonucume ce ugnpawam 8 Word.
e 3anazeme ¢alna cu BvB popmam docx (Word 2007 uau no-HoB) uau popmam doc (no-
cmapu Bepcuu Ha Word).
e Pvkonucume mpa6Ba ga ca c double line spacing u wupoku nonema HaBcsikoge.
e WM3non3Balime HopmaneH, obukHoBeH wpudm (Hanp. 12 nyHkma Times New Roman) 3a
mekcm.
e 3a ga HoMepupame cmpaHuuume, uznoa3Baume ¢yHkuyuama 3a aBmomamuuHo
HOMEepupaHe Ha CmpaHuuu.
He ugnoa3Baume ,field” pyHkuyuu.
e l3non3Batime mabynamopu uAu gpyau koMmaHgu 3a omcmbn, a He uHmepBaa.
e M3non3Bauime ¢pyHkuusma mabauua, a He enekmpoHHU mabauyu, 3a ga cb3gaBame
mabAuuu.
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e Pe3loMmemo, mekcmbvm, 6AazogapHocmume, npenpamkume, mabauyume, Ae2eHgume
u puaypume mpsi6Ba ga 3anouBam Ha omgeAHU cmpaHuyu u ga canegBam B mo3u peg.
e AeduHupalme covkpaweHussma npu nopBomo uM nosBsBaHe u 2u uznoazBalme

nocaegoBamenHo caeg moBa u u3bszeBatime u3non3zBaHemo um B 3azaaBuemo u
pe3lomemo. M3noA3Balime 2eHepuyHU uMeHa Ha AekapcmBa.

3aznaBus: Moas, uznoa3zBalime He noBeue om mpu HuBa Ha noka3zBaHume 3a2AaBus.

BeneXkku nog AuHus: beaexkkume nog AuHust Mo2am ga ce u3znoA3Bam 3a npegocmaBsiHe Ha

gonvbAHUMEAHa uHdopMauyus, kosmo moxke ga BkalouBa uumupaHe Ha npenpamka, BkaloueHa B

cnucvka c bubauozpadus. Te He mpsbBa ga ce cbcmosim caMo 0m uyumupaHe Ha npenpamka

u Huko2a He mps6Ba ga BkalouBam 6ubauozpadcku nogpobHoCcmMu 3a npenpamka. Te cow,o

maka He mpsbBa ga cvgopkam duzypu uau mabauyu. beaerkkume nog AuHua kom mekcma

mps6Ba ga ca HomepupaHu nocaegoBameaHo; me3u koM mabauuume mps6Ba ga b6bgam

0603HaueHu ¢ 2opeH uHgekc ¢ manku 6ykBu (uau 3B8e3guuku 3a cmolHOCMU Ha 3Ha4YUMoOCM U

gpyau cmamucmuuecku gaHHu). beaekkume nog AuHus koM 3azanaBuemo uau aBmopume Ha

cmamusima He ce o6o3HavyaBam c pedpepeHmHu cuMBoau. BuHazu uznona3Balime 6eaexkku nog

AUHUS BMecmo benexkku B kpas.

3az2naBHa cmpaHuua: TpsbBa ga ce npegocmaBu omgeaHa 3az2naBHa cmpaHuua, kosmo

mpsa6B8a ga BkalouBa:

- MoAHomMo ume(Ha) Ha aBmopalume) - ume u pamuaus

- Bcuuku aBmopu caregBa ga npegocmaBsm ORCID ugeHmudgukamop.

- Kpamko, koHkpemHo u uHpopmamuBHo 3a2AaBue

- Mecmopaboma u agpec(u) Ha aBmopa(ume)

- EnekmpoHeH agpec, menedoH / dakc Ha aBmopa 3a kopecnoHgeHuus.

CTPYKTYPA HA PbKOMUCA:

Opu2uHanHa cmamus:

Peglomemo (abcmpakm) He mpa6Ba ga HagBuwaBa 350 gymu. Moas, MuHuMu3upaume
ugnon3BaHemo Ha cvkpaweHus u He BkalouBalime yumupaHus B8 pe3lomemo. Aokanagume om
paHgomu3upaHu koHmpoAupaHu npoyuBaHus mps6Ba ga caegBam pa3zwupeHuemo CONSORT
3a pe3lomema. Pe3lomemo mpabBa ga BkalouBa cAegHume omgeAHu pa3geau:

YBog: konmekcmovm u ueama Ha uzcaegBaHemo

Memogu: kak e npoBegeHo uzcaegBaHemo u uznoA3zBaHu cmamucmuuecku mecmoBe
Pegyamamu: ocHoBHume koHcmamauuu

3akaloueHus: kpamko pe3zloMe u homeHuuaAHU nocAeguuu

Pezucmpayusi Ha npoyyB8aHemo: Ako Bawama cmamus cvobwaBa 3a pe3yaAmamu om 3gpaBHa
uHmepBeHuus Bopxy xopa- yyacmHuyu, ms mps6Ba ga 6bge peaucmpupaHa B nogxogsaw,
pe2ucmbvbp U pe2ucmpayuoHHUSM HOMEP U gamama Ha pesucmpauus mpsabBa ga 6bgam
nocouyeHu B8 mo3u pa3geA. Ako He e pecucmpupaH npocnekmuBHo (npegu 3anucBaHemo Ha
nopBus yuacmHuk), mpsbBa ga Bkalouume gymume ,peaucmpupaH cbc 3agHa gama”. Bukme
Hawume pegakuuoHHu npaBuna 3a noBeue uHdOpMauusa OMHOCHO pezucmpauyusma Ha
npoy4yBaHemo.

KakouoBu gymu: Tpu go nem kalouoBu gymu, npegcmaBswu ocHoBHOMO cbgbpXkaHue Ha
cmamusima.

Cmpykmypa Ha neaHusi mekem Ha Opu2uHaAHa cmamus

YBog: Pazgeanobm ,YBog"” mpsbBa ga 0b6scHsBa npegucmopusima Ha u3caegBaHemo, ueaume,
pe3lome Ha cbwecmByBawama Aumepamypa u 3awo moBa u3zcaegBaHe e HE06XOguUMO UAU
Hez20Bus npuHoc B obaacmma.
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Memogu: Pa3zgenbm c Memogume mpsibBa ga BkalouBa:
e UeAma, gu3aliHa u Hacmpoukama Ha u3caegBaHemo
e xapakmepucmuku Ha yuacmHuuume UAU ONUCaHUEe Ha MamepuaAume
e ACHO onucaHue Ha Bcuuku npouecu, uHmepBeHyuu u cpaBHeHus. 0bukHoBeHo mpsab6Ba
ga ce uznon3Bam 2eHepuuHu umeHa Ha AekapcmBa. Kozamo B u3caegBaHusama ce
uznoa3zBam co6cmBeHu mapku, Bkaloueme umeHama Ha mapkume B ckobu
e Buga Ha u3znoazBaHua cmamucmuuecku aHaau3z, BkalouumeaHo u34yucAeHue Ha
MowHocmma, ako e Heo6xogumo
Pesyanmamu: To3u pa3gen mpa6Ba ga BkalouBa koHcmamauuume om npoy4yBaHemo,
BkalouumeaHo, ako e nogxogawo, pegyaAmamume om cmamucmuyeckus aHaau3, koumo
mps6Ba ga 6vgam BkaloueHu uau B mekcma, uau kamo mabauyu u guaypu.
Auckycus: To3u pazgea mpab6Ba ga o6cbgu nocaeguyume om koHcmamauuume 8 konmekcma
Ha cobwiecmByBawume u3caegBaHusa u ga noguepmae o2paHuueHusma Ha ugcaegBanHemo.
M3Bogu: N3Bogume mpsbBa scHo ga nocoyam ocHoBHume 3akaloueHuss u ga 0bAcHAM
BakHocmma u ymecmHocmma Ha gokaagBaHomo npoyuBaHe.
O2paHuueHus Ha 6pos gymu: Aoknagume He mps6Ba ga HagBuwaBam 5000 gymu, 40
uumupaHus B 6ubauozpadusma. TpabBa cobwo ga 6vge BkaloueHo pe3lome om He noBeue om
350 gymu.

0630pHa cmamus

Pe3lomemo He mpsb6Ba ga HagBuwaBa 350 gymu. MoAsi, MuHUMu3upalime u3znoa3BaHemo Ha
cvbkpaweHust u He BkalouBalime uumupaHus 8 pezlomemo. Aokanagume om paHgomu3upaHu
koHmpoaAupaHu npoyuBaHust mpa6Ba ga caegBam pa3zwupeHuemo CONSORT 3a pe3lomema.
Pe3lomemo mps6Ba ga BkalouBa cAegHUmMe omgenHuU pa3geau:

YBog: Pazgenom mpsabBa ga obsicHaBa npegucmopusima Ha cmamusima, HelHUmMe UueAu,
pe3lome Ha mobpceHe B cbwecmByBawama aAumepamypa u 06cwvXkgaHus Bvnpoc.

Memogu: kak e HanpaBeH 0630pbm; mbpceHe B kou 6a3u gaHHU

Pe3yanmamu: ocHoBHume koHcmamauuu

3aknaloueHusi: To3u pa3zgen mpsi6Ba sicHo ga dopmyaupa ocHoBHume 3akaloueHust u ga obsicHU
MSXHOMO 3HAaUYEHUE UAU 3HaueHue 3a obracmma.

KalouoBu gymu: Tpu go nem kalouoBu gymu, npegcmaBsawu ocHoOBHOMO cbgbpkaHue Ha
cmamusima.

YBog: Pazgenom mpsabBa ga obsicHaBa npegucmopusima Ha cmamusima, HelHUmMe UueAu,
0606wWeHUE Ha MbpceHemMo Ha cbwecmByBawama Aumepamypa u 06cvXkgaHus Bonpoc.
OcHoBeH mekcm: ToBa mpsibBa ga cbgwprka ocHoBHama yacm Ha cmamusima u MoXke CbWwo ga
6bge pa3geneHa Ha nogpa3geAau ¢ kpamku, uHdopmamuBHu 3a2aaBus.

3aknaloueHusi: To3u pa3gen mpabBa acHo ga popmyaupa ocHoBHume 3akaloueHus u ga BkalouBa
065iCHEHUE Ha MSAXHOMO 3HaUEHUE UAU 3HaueHue 3a obAaacmma.

O2paHuueHus Ha 6pos gymu: Aoknagume He mpsb6Ba ga HagBuwaBam 5000 gymu, 50
uumupaHus B 6ubauozpadusama. TpabBa cobwo ga 6vge BkaloueHo pe3lome om He noBeue om
350 gymu.

Cmamus ,, KAuHuueH cayuai”:

Pe3lome: CmpykmypupaHuam abcmpakm, u3noa3Baw, nogxogsw,o 3az2naBue, mpabBa ga
npegocmaBu koHmekcma uau ¢oHa Ha uzcAaegBaHemo u ga noco4yu ueama, oCHoBHume
npouegypu (nogbop Ha cybekmu Ha u3zcaegBaHemo uau AabopamopHu kuBomHu, Memogu 3a
HabalogeHue u aHaau3), ocHoBHume koHcmamauuu (nocouBalku cneuuduyHu pa3Mepu Ha
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edbekma u mexHume cmamucmuuecku gaHHu 3HaueHue, ako e Bvb3mM0XHO0), U OCHOBHU
3akaloueHus. Tpa6Ba ga ce noguepmasm HoBume u BakHu acnekmu Ha u3caegBaHeMo uAu
HabAlogeHusima.

Peglomemama mpabBa ga 6vgam cmpykmypupaHu no caegHust Ha4uH: YBog, NMpegcmaBsaHe Ha
kAuHuueH cayuau, Auckycus, 3akaloueHue.

Cmamuume cbwo mpab6Ba ga omzoBapsm Ha cvwama cmpykmypa: BwBegeHue,
MNpegcmaBsaHe Ha kauHuueH cayyal, Auckycus u 3akaloueHue.

O2paHuueHus Ha gymume: Aoknagume He mps6Ba ga HagBuwaBam 1500 gymu, 20
uumupaHus u go nem ¢u2ypu. TpabBa cow,o ga 6vge BkaloueHo pe3lome om He noBeue om
350 gymu.

Bubauozpadus: Cnucvkom c Aumepamypa mpsibBa ga BkalouBa camo HayuHu mpygoBe,
uumupaHu B mekcma, koumo ca nybaukyBaHu uau npuemu 3a nybaukyBaHe. TouHocmma Ha
pedepeHmMHumMe gaHHU e omzoBopHocm Ha aBmopa. AuuHUMe cvobuweHus u HenybAaukyBaHu
gaHHU mpa6Ba ga 6bgam uyumupaHu B ckobu B8 mekcma. Ako makoB uumam e om Hakozo,
pa3auueH om aBmopume, mpsi6Ba ga ce uznpamu nucmo, B koemo gupekmHusm uumam e
gageH c nognuc Ha aBmopa.

Ocuz2ypeme Homepa 3a Bcuuku yumupaHusi. B uumupaHemo Ha cmamuume u3bpolme camo
nopBume wecm aBmopa u gobaBeme ,u gp.” ako uma cegem uau noBeue aBmopu. 3aznaBusma
Ha cnucaHuama mpsbBa ga 6bgam cvkpameHu cnopeg Index Medicus. 3a gokymeHmu,
uumupaHu camo om DOI, Buxkme npumep 2.

lMpumepu:

1. Mulford DK, Dawson AE. Atypia in fine-needle aspiration cytology of nonpalpable and
palpable mammographically detected breast lesions. Acta Cytol. 1994; 38:9—-17.

2. 2. Mitchell AJ, Vaze A, Rao S. Clinical diagnosis of depression in primary care: a meta-
analysis. Lancet. 2009; doi: 10.1016/S0140-6736(09)60879-5.

3. 3. Watanabe H, Jass JR, Sobin LH. Histopathological typing of oesophageal and gastric
tumours, 2nd ed. Berlin Heidelberg New York: Springer; 1990. p. 23.

4. 4, Wyatt JI. Helicobacter pylori, duodenitis and duodenal ulceration. In: Rathbone BJ,
Heatley RV, editors. Helicobacter pylori and gastroduodenal disease. 2nd ed. Oxford:
Blackwell; 1992. p. 140-9.

5. 5. Doe J. Title of subordinate document. In: The dictionary of substances and their
effects. Royal Society of Chemistry.1999. http://www.rsc.org/dose/title of subordinate
document. Accessed 15 Jan 1999.

Quaypu: Bcuuku ¢uaypu mpsa6Ba ga 6vbgam uumupaHu B8 mekcma u HomepupaHu
nocregoBamenHo HaBcskbge. BucouuHama u gebeauHama Ha 6ykBume u uudpume B8
uAlocmpauuume mpa6Ba ga ca uemauBu, kozamo uyudppume ca HamaneHu. Yacmume Ha
duzypama mpabBa ga 6vgam ugeHmuduuyupaHu ¢ Manku namuHcku 6ykBu (a, b u m.H.). Ako B
unbocmpauuume ca BkaloueHu 3a2naBusi ¢ 2naBHu 6ykBu, mankume 6ykBu we npogoakam ga
ce ugnoa3Bam B AezeHgume u uumupaHemo Ha duz2ypume. Ae2eHgume Ha duz2ypume ce
BvBerkgam Ha omgeaHa cmpaHuua. Ako duzypa e 6una nybaukyBaHa npegu moBa,
nomBvpgeme HeUHuUs u3zmouyHUK U u3npameme NUCMEHOMO pa3peweHue Ha aBmopa u
uzgamens. MpegxogHo nybaukyBaHusm uzmouHuk cow,0 mpsabBa ga 6vge BkaloueH B cnucovka
c bubauozpaduama.

MpueMam ce uBemHu ualocmpauyuu. Nyb6aukyBaHemo Ha uBemHu uAlocmpauuu e 6e3nAamHo,
kakmo B neuameH Bug, maka u oHAQUH.
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He3aBucumo om uznoa3BaHomo npuAo)keHue, pa3auuHo om Microsoft Office, koezamo Bawama
duzypa e cv3gageHa, MoAs, ,3ana3eme kamo” uau koHBepmupatume u3obpaxkeHusama B eguH
om caegHume d¢opmamu (obvbpHeme BHumMaHue Ha u3uckBaHusma 3a pa3geAaumeaHa
cnocobHocm 3a AuHelHU uepmexku, nonymoHoBe u koMbuHauuu AUHUsi/noAymoHoBe, gageHu
Nno-goay J:

e EPS (uAu PDF): BekmopHu pucyHku, BaparkgaHe Ha Bcuuku ugnoa3BaHu wpudmoBe.

e TIFF (uau JPEG): uBemHu cHumku uAau cHumku B HuBa Ha cuBomo (noaymoHoBe),
noggopXaime MmuHumym 300 dpi.

e TIFF (uau JPEG): uepme)ku c pacmepHu uzobpaxeHus (uucmu uepHu u 6eau nukceau),
noggopalime muHumym 1000 dpi.

e TIFF (uAau JPEG): KoMbuHauuu om pacmepHa AuHusi/noAymoH (uBsam uau ckana Ha
cuBomo), noggouprkatiime MuHumym 500 dpi.

Moas, He:

e [lpegocmaBsime dalinoBe, koumo ca onmuMu3upaHu 3a ugnoa3BaHe Ha ekpaHa (Hanp.
GIF, BMP, PICT, WPG); me o6ukHoBeHo umam Manbk 6poll nukceAu u o2paHuyeH Habop
om uBemoBe;

o [lpegocmaBstime Ha ¢alnoBe c mBovpge Hucka pe3onloyus;

e M3npawaume gpaduku, koumo ca HenponopyUOHaAHO 20AeMU 3a CbgbpXkaHuemo.

Tabauyu: Tabauyume BuHazu mpsbBa ga ce yumupam B mekcma B nocaegoBamenen uucdpoB
peg. Bcska mabauua mpsi6Ba ga 6vbge HoMmepupaHa ¢ apabcku uudpu u kpamko
uHdopmamuBHo 3az2naBue. TpsabBa ga ce nosBu Ha omgeaHa cmpaHuua. ObscHeme B
b6enekkume nog AuHua Bcuuku u3non3BaHu cvkpaweHus. Mgenmuduuyupalime Bceku
nybaukyBaH npegu moBa mamepuan, kamo nocouume opuz2uHanHusi uzmouHuk B kpas Ha
6enekkume nog AuHus Ha mabauuama. beaexkkume nog AuHus keM mabauuyume mps6Ba ga
6bgam o6o03HaueHu c 2o0peH uHgekc c manku 6ykBu (uau 3Be3guuku 3a cmolHOCMU Ha
3HayumMocm u gpyau cmamucmuuecku gaHHu) u BkaloueHu nog maaomo Ha mabauuama.

EnekmpoHHU gonbAHUMEAHU Mamepuaau: EAekmpoHHUME gonbAHUMEAHU Mamepuaau we
6bgam nybaukyBaHu caMo oHAalH. Mo2am ga ce cbcmosim om:

- WHdopmauus, kosmo He ™moXke ga b6bge omneuamana: aHumauuu, BugeokaunoBe,
3B8yko3anucu

- MHdopmauus, kosmo e no-ygobHa B enekmpoHeH Bug: nocnegoBameaHocmu, cnekmpanHu
gaHHU u gp.

- F'oAeMu Opu2UHAAHU gaHHU, Hanp. gonbAHUMEAHU mabauuu, ualbbocmpauuu u gp.

Ako npegocmaBsme gonbAHumeAeH Mamepuan, mekcmovm mpa6Ba ga cnomeHaBa
koHkpemHo Mamepuana kamo uumam, nogobHo Ha mo3u Ha ¢uzaypume u mabauuume.
O6pvwalme ce kbM gonbAHUMeAHUMe ¢alroBe kamo ,,OHAaliH pecypc”, Hanp. ... kakmo e
nokazaHo B aHumauusima (OHAalH pecypc 3)“, ,.... gONbAHUMEAHU gaHHU ca gageHu B OHAaUH
pecypc 4". HaumeHyBatume datroBeme nocanegoBameaHo, Hanp. ,ESM_3.mpg”, ,ESM_4.pdf".
3a Bceku gonvAHumeaneH Mamepuaa, MOAs, npegocmaBeme kpamvk Hagnuc, onucBaw,
cvgvp)kaHuemo Ha data.

EArekmpoHHUAM gonbAHUMEAEH MamepuaA we bbge nybaukyBaH maka, kakmo e noAyueH om
aBmopa, 6e3 npeobpazyBaHe, pegakmupaHe uAu npedopMmamupaHe.

12


https://bgss.eu/

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

INSTRUCTIONS FOR AUTHORS

Prerequisites for Publication

A Certification Form, available from the Surgery (Khirurgiia) site, must be submitted to the
journal’s editorial office via the electronic system. A scanned file (PDF, TIFF, or JPEG) of the
original signed Certification Form should be uploaded via the Make a Submition button
(https://bgss.eu/index.php/surgery/about/submissions)

IMPORTANT: Upon receipt of a Certification Form, manuscripts are officially recognized as
submissions.

Please note: No changes concerning authorship are allowed once the manuscript is accepted
for publication. Secondary publication of material published in other journals or online should
be prepared and submitted in accordance with the ICMJE Recommendations at:
http://www.icmje.org/

This journal is committed to upholding the integrity of the scientific record. As a member of
the Committee on Publication Ethics (COPE), it will follow the COPE guidelines on dealing with
potential acts of misconduct.

http://publicationethics.org/

Prerequisites for Publication Authorship:
The Editors of Surgery (Khirurgiia) subscribe to recommendations formulated by the
International Committee of Medical Journal Editors [http://www.icmje.org] regarding criteria
for authorship. Accordingly, each person listed as an author or coauthor for a submitted
manuscript (does not include Review Articles) must meet all three criteria. An author or
coauthor shall have:

1. Conceived, planned, and performed the work leading to the manuscript, or interpreted

the evidence presented, or both;

2. Written the manuscript or reviewed successive versions and shared in their revisions;

3. Approved the final version.
Meeting these criteria should provide each author with sufficient knowledge of and
participation in the work to accept public responsibility for the report.
Certification: This Certification Form should be signed and submitted with the manuscript. The
senior or corresponding author is requested to certify that all listed authors qualify for
authorship according to the above three criteria. The author(s) should certify that except in
the form of an abstract or as part of a published lecture, review, thesis, or dissertation
(appropriately cited), no part of the work described has been published before and that the
work is not under consideration for publication elsewhere. Authors who have any questions
concerning what may constitute prior publication must submit copies of closely related
manuscripts (published, in press, or submitted for consideration elsewhere) along with the
manuscript to be considered by the Editors of Surgery (Khirurgiia). The Journal discourages the
submission of more than one article dealing with the same data set or related aspects of the
same study. The author(s) should also certify that the manuscript, or its parts, will not be
published elsewhere subsequently in any language without the consent of the copyright
holders. Guidelines for Animal and Human Research: For experimental animals, specify the
species, strain number used, and other pertinent descriptive characteristics. Human research
must adhere to the Declaration of Helsinki.

Certification Form — to be submitted with manuscript to Surgery (Khirurgiia)

13


https://bgss.eu/
https://bgss.eu/index.php/surgery/about/submissions
https://publicationethics.org/about/our-organisation

CM. XUPYPIuA1 - ). SURGERY 2'2025

Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

Ethical Standards

Manuscripts submitted for publication must contain a statement to the effect that all human
and animal studies have been approved by the appropriate ethics committee/institutional
review board (IRB) and have, therefore, been performed in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki and its later amendments, along with
the ethics committee/IRB approval number if obtained. If the authors did not obtain an
approval number, a copy of an approval document from the ethics committee/IRB should be
submitted. The text should also clearly state that all persons gave informed consent before
being included in the study. Editors may request that authors submit a copy of written
informed consent. Details that might disclose the identity of the subjects under study should
be omitted. The editors reserve the right to reject manuscripts that do not comply with the
abovementioned requirements. The author will be held responsible for false statements or
failure to fulfill these requirements.

Clinical Trials Registration: The journal requires all clinical trials that prospectively assign
human subjects to medical interventions, comparison groups, or control groups for the
purpose of examining the potential health effects of such interventions, to be registeredin one
of several free, publicly accessible, non-profit electronically searchable databases such as the
one administered by the National Library of Medicine (NLM), which is located at
http://www.clinicaltrials.gov.

Submitted manuscripts must include the unique registration number in the abstract as
evidence of registration. For details regarding the required minimal registration data set,
please go to the

The International Committee of Medical Journal Editors (ICMJE] site is at
http://www.icmje.org/#clin_trials.

Potential Conflict of Interest: Authors must indicate whether or not they have a financial
relationship with the organization that sponsored the research. They should also state that
they have complete control of all primary data and agree to allow the journal to review their
dataif requested. Therefore, the manuscript must be accompanied by the “Conflict of Interest
Disclosure Statement.”

In a manuscript submitted to Surgery (Khirurgiia), all disclosures should be inserted by the
corresponding author in the “Conflict of Interest Statement” before the reference list, as
shown in the following example.

Conflict of Interest Statement

“A" (author name — any of the authors) serves as a consultant to smb/smt (entity name); “A" 's
spouse is chairman of smt; “A” received a research grant from smt; “A” received lecture fees
from smb/smt; “A” holds a patent on smt; “A” has been reimbursed by smb/smt for attending
several conferences; “A” received honoraria for writing promotional material for smt; “A” has
no conflict of interest.

Manuscript Submission

Submission of a manuscript implies that the work described has not been published before;
that it is not under consideration for publication anywhere else; that its publication has been
approved by all co-authors, if any, as well as by the responsible authorities — tacitly or explicitly
— at the institute where the work has been carried out. The publisher will not be held legally
responsible should there be any compensation claims.

14


https://bgss.eu/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/

CM. XUPYPIuA1 - ). SURGERY 2'2025

Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

Permissions: Authors wishing to include figures, tables, or text passages that have already been
published elsewhere are required to obtain permission from the copyright owner(s) for both
the print and online format and to include evidence that such permission has been granted
when submitting their papers. Any material received without such evidence will be assumed to
originate from the authors.

Online Submission: Authors should submit their manuscripts to J. Surgery online. Electronic
submission substantially reduces the editorial processing and reviewing times and shortens
overall publication times. Please log in directly at
https://bgss.eu/index.php/surgery/about/submissions

and upload your manuscript following the instructions given on the screen. Please use the Help
option to see the most recently updated system requirements.

Manuscript Preparation
Incomplete or improperly prepared manuscripts will be returned to authors without review.
Text Formatting:
e Manuscripts should be submitted in Word.
e Save your file in docx format (Word 2007 or higher) or doc format (older Word versions).
e Manuscripts must be double-spaced with wide margins throughout.
e Useanormal, plain font (e.g., 12-point Times New Roman) for text.
e To number the pages, use the automatic page-numbering function. Do not use field
functions.
o Use tab stops or other commands for indents, not the space bar.
e Use the table function, not spreadsheets, to make tables.
o Abstract, text, acknowledgments, references, tables, legends, and figures should begin
on separate pages and follow in that order.
o Define abbreviations at first appearance and use them consistently thereafter, and
avoid their use in the title and abstract. Use generic names of drugs.

Headings: Please use no more than three levels of displayed headings.

Footnotes: Footnotes can be used to give additional information, which may include the
citation of a reference included in the reference list. They should not consist solely of a
reference citation, and they should never include the bibliographic details of a reference. They
should also not contain any figures or tables. Footnotes to the text are numbered
consecutively; those to tables should be indicated by superscript lower-case letters (or
asterisks for significance values and other statistical data). Footnotes to the title or the
article's authors are not given reference symbols. Always use footnotes instead of endnotes.
Title page: A separate title page should be provided, and it should include:

- The full name(s) of the author(s)

- All authors must provide ORCID number.

- A brief, specific, and informative title

- The affiliation(s) and address(es) of the author(s)

- The e-mail address, telephone, and fax numbers of the corresponding author

15


https://bgss.eu/
https://bgss.eu/index.php/surgery/about/submissions
https://info.orcid.org/researchers/

CM. XUPYPIuA1 - ). SURGERY 2'2025

Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

STRUCTURE OF THE MANUSCRIPT:

Original Article:

The Abstract should not exceed 350 words. Please minimize using abbreviations and do not
cite references in the abstract. Reports of randomized controlled trials should follow the
CONSORT extension for abstracts. The abstract must include the following separate sections:
Background: the context and purpose of the study

Methods: how the study was performed and statistical tests used

Results: the main findings

Conclusions: brief summary and potential implications

Trial registration: If your article reports the results of a healthcare intervention on human
participants, it must be registered in an appropriate registry, and the registration number and
date of registration should be stated in this section. If it was not registered prospectively
(before enrollment of the first participant), you should include the words 'retrospectively
registered.' See our editorial policies for more information on trial registration.

Keywords: Three to five keywords representing the main content of the article.

Background: The Background section should explain the study's background, aims, summary
of the existing literature, and why this study was necessary or its contribution to the field.
Methods: The methods section should include:
o theaim, design, and setting of the study
o the characteristics of participants or description of materials
e a clear description of all processes, interventions, and comparisons. Generic drug
names should generally be used. When proprietary brands are used in research, include
the brand names in parentheses
o the type of statistical analysis used, including a power calculation if appropriate
Results: This should include the study's findings, including, if appropriate, the results of
statistical analysis, which must be included either in the text or as tables and figures.
Discussion: This section should discuss the implications of the findings in the context of
existing research and highlight the study's limitations.
Conclusions: This should state clearly the main conclusions and explain the importance and
relevance of the study reported.
Word Limits: Papers should not exceed 5000 words, 40 references. An abstract of no more
than 350 words should also be included.

Review article

The Abstract should not exceed 350 words. Please minimize the use of abbreviations and do
not cite references in the abstract. Reports of randomized controlled trials should follow the
CONSORT extension for abstracts. The abstract must include the following separate sections:
Background: The Background section should explain the background of the article, its aims, a
summary of a search of the existing literature, and the issue under discussion.

Methods: how the review was done; search in which databases

Results: the main findings

Conclusions: This section should clearly state the main conclusions and explain their relevance
or importance to the field.

Keywords: Three to five keywords representing the main content of the article.
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Background: The Background section should explain the background of the article, its aims, a
summary of a search of the existing literature, and the issue under discussion.

Main text: This should contain the body of the article and may also be broken into subsections
with short, informative headings.

Conclusions This section should clearly state the main conclusions and include an explanation
of their relevance or importance to the field.

Word Limits: Papers should not exceed 5000 words, 50 references. An abstract of no more
than 350 words should also be included.

Case reports:

Abstract: A structured abstract, using appropriate headings, should provide the context or
background for the research and should state its purpose, basic procedures (selection of study
subjects or laboratory animals, observational and analytical methods), main findings (giving
specific effect sizes and their statistical significance, if possible), and principal conclusions. It
should emphasize new and important aspects of the study or observations.

The abstracts should be structured as follows: Introduction, Case Presentation, Discussion,
Conclusion.

Articles should also conform to the conventional structure: Introduction, Presentation of Case,
Discussion, and Conclusion.

Word Limits: Papers should not exceed 1500 words, 20 references, and up to five figures. An
abstract of no more than 350 words should also be included.

References: The list of references should only include works cited in the text that have been
published or accepted for publication. The accuracy of reference data is the author's
responsibility. Personal communications and unpublished data should be cited in parentheses
in the text. If such a citation is from someone other than the authors, a letter should be
submitted in which the direct quotation is given with the author’s signature.

Provide inclusive page numbers for all references. In the citation of articles, list the first six
authors only, and add “et al.” if there are seven or more authors. Journal titles should be
abbreviated according to Index Medicus. For papers cited only by DOI, see example 2.
Examples:

1. Mulford DK, Dawson AE. Atypia in fine-needle aspiration cytology of nonpalpable and
palpable mammographically detected breast lesions. Acta Cytol. 1994; 38:9—17.

2. 2. Mitchell AJ, Vaze A, Rao S. Clinical diagnosis of depression in primary care: a meta-
analysis. Lancet. 2009; doi: 10.1016/S0140-6736(09)60879-5.

3. 3. Watanabe H, Jass JR, Sobin LH. Histopathological typing of oesophageal and gastric
tumours, 2nd ed. Berlin Heidelberg New York: Springer; 1990. p. 23.

4. 4, Wyatt JI. Helicobacter pylori, duodenitis and duodenal ulceration. In: Rathbone BJ,
Heatley RV, editors. Helicobacter pylori and gastroduodenal disease. 2nd ed. Oxford:
Blackwell; 1992. p. 140-9.

5. 5. Doe J. Title of subordinate document. In: The dictionary of substances and their
effects. Royal Society of Chemistry.1999. http://www.rsc.org/dose/title of subordinate
document. Accessed 15 Jan 1999.

Figures: All figures should be cited in the text and numbered consecutively throughout. The
height and thickness of letters and numbers in illustrations must be legible when the figures
are reduced. Figure parts should be identified by lowercase roman letters (a, b, etc.). If
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illustrations are supplied with uppercase labeling, lowercase letters will still be used in the
figure legends and citations. Figure legends should be typed on a separate page. If a figure has
been published previously, acknowledge its source and submit the author's and publisher's
written permission. The previously published source should also be included in the list of
references.

Color illustrations will be accepted. Publication of color illustrations is free of charge, both in
print and online.
Regardless of the application used other than Microsoft Office, when your electronic artwork
is finalized, please 'Save as' or convert the images to one of the following formats (note the
resolution requirements for line drawings, halftones, and line/halftone combinations given
below):
e EPS (or PDF): Vector drawings, embed all used fonts.
e TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300
dpi.
e TIFF (or JPEG): Bitmapped (pure black &amp; white pixels) line drawings, keep to a
minimum of 1000 dpi.
e TIFF (or JPEG): Combinations of bitmapped line/half-tone (color or grayscale), keep to a
minimum of 500 dpi.
Please do not:
o Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically
have a low number of pixels and a limited set of colors;
o Supply files that are too low in resolution;
e Submit graphics that are disproportionately large for the content.

Tables: Tables should always be cited in text in consecutive numerical order. Each table should
be given a number using Arabic numerals and a brief informative title. It should appear on a
separate page. Explain in footnotes all abbreviations used. Identify any previously published
material by referencing the original source at the end of the table footnotes. Footnotes to
tables should be indicated by superscript lowercase letters (or asterisks for significance values
and other statistical data) and included beneath the table body.

Electronic Supplementary Material: Electronic supplementary material will only be published
online. It may consist of

- Information that cannot be printed: animations, video clips, sound recordings

- Information that is more convenient in electronic form: sequences, spectral data, etc.

- Large original data, e.g., additional tables, illustrations, etc.

If supplying any supplementary material, the text must make specific mention of the material
as a citation, similar to that of figures and tables. Refer to the supplementary files as “Online
Resource,” e.g.,"... as shown in the animation (Online Resource 3)", “... additional data are given
in Online Resource 4". Name the files consecutively, e.g., “ESM_3.mpg", "ESM_4.pdf". For each
supplementary material, please supply a concise caption describing the content of the file.
Electronic supplementary material will be published as received from the author without any
conversion, editing, or reformatting. For more information about preparing electronic
supplementary material, please refer to the electronic supplementary material guidelines.
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HAMAAABA A XUPYPTMYHUTE PELMANBU PA3LLNPEHATA PE3EKLUA HA
ME3EHTEPUYMA NPU BOAECTTA HA CROHN? [BULGARIAN]

PE3HOME

PagwupeHama pe3ekuus Ha Me3eHmepuyMa mMoXke ga ce pa3aaekga u kamo gonoAHUMEAEH,
LXUpypa2uueH” onum ga ce HamaAu gobpe uzBecmHama Bucoka uecmoma Ha peuuguBume caeg
XUpyp2Uu4HOo AeyeHue Ha boaecmma Ha Crohn, nogobHo Ha gpy2u makuBa onumu kamo muna
aHacmomo3a (Kono-S u ¢yHkuyuoHanHa kpal B kpal aHacmoMo3a) u nocmu2aHemo Ha yucmu
pe3ekuuoHHu AuHuu. MpegBug akmyanHocmma Ha npobAaema Cc xupypa2uuHume peuuguBu,
mo3u nogxog e obekm Ha okuBeHa guckycus, Ho moBa, koemo npaBu BneuamaeHue, e
nybaukyBaHemo Ha gBa npomuBopeuawu cu mema-aHaau3a B Int ) Colorectal Dis camo B
pamkume Ha uemupu Meceua npe3 mas3u 2oguHa - “Extended mesenteric resection reduces the
rate of surgical recurrence in Crohn’s disease: a systematic review and meta-analysis” (Vaghiri
et al.), nybaukyBaH BvB ¢eBpyapckuss 6pou, u ,Clinical outcomes of conventional versus
extended mesenteric resection in limited ileo-colonic Crohn's disease: a systematic review and
meta-analysis” (Mostafa et al.], nybaukyBaH npe3 loHu, 8 kolimo aBmopume He Hamupam noA3a
om pa3wupeHama pe3ekuusa. Cnopeg Hac, 3a2naBuemo Ha nvpBus Mema-aHanu3 e
nogBekgawo, mvl kamo koM MoMeHma AuncBam yb6egumeaHu gokazameacmBa 3a nonzama
om pa3wupeHama pe3ekuus. Mo-BeposmHo e, ue He obema Ha ekcuu3usma, a no-ckopo
neHempupawusm ¢peHomun u gpyau puckoBu dakmopu, kakmo u edekma om 6buonoz2uuHama
mepanus, ga okazBam cvwuHckomo BausiHue.

OcBeH cnokHocmma Ha npobaema 3a xupypaudyHume peuyuguBu, HabalogaBaHusm deHomeH
gemoHcmpupa konko BHuMameAHo mpab6Ba ga 6bgam yemeHU U UHMepNpemupaHu Mema-
aHaAau3zume, koumo Moz2am ga 6bgam MH020 nogBerkgawu, ako He ca B3emu B cvobparkeHue
npucowume uM Hegocmamuvuu. KaakyaupaHemo Ha gocmambueH 6poli nayueHmMu u cebumus
e HeobxoguMmo, 3a ga ce u3bezHe cayuyauHama 2pewka, kosmo B ,paHHUMe” Mema-aHaAu3u
Hall-uecmo Bogu go HagueHsiBaHe Ha edpekma om uHmepBeHuuume.

KARQUYOBU AYMUA
6oaecm Ha Crohn, pa3wupeHa pe3ekuyus Ha Me3eHmMepuyMa, XupypauuHu peuyuguBu

0Ob30P

»~Bcska xpucmusHcka getiHocm, BkalouumeaHo u cay>keHuemo Ha Haykama —
mo8Ba e caykeHue Ha ucmuHama, 3apagu camama iemuHa.”

Apxum. Po6bpm Tagpm (1932-2018)

Bucokama uecmoma Ha peuuguBu caeg xupypau4yHo AeveHue Ha 6oanecmma Ha Crohn e gobpe
uzBecmHa, kamo Hal-20AaM npobaeM npegcmaBasBam me3u, koumo u3zuckBam noBmopHa
uHmepBeHuus, Mm.Hap. ,XupypauuHu” peyuguBu. Bonpeku, ue HaBAu3zaHemo Ha buoAo2uyHama
mepanus 3HaYumeAHo nogobpu koHmpoaa Ha 3aboasBaHemo, pa3wupeHama pe3ekuyus Ha
me3eHmepuyma (PP) moXke ga ce pa3aaexkga u kamo eguH gonbAHUMEAEH, ,XUpyp2u4veH” onum
ga ce HaMaAu yecmomama uMm, NnogobHo Ha gpyau makuBa onumu kamo muna aHacmomo3a
(Kono-S u ¢pyHkuyuoHanHa kpat 8 kpall aHacmoMo3a) u nocmuzaHemao Ha yucmu pe3ekyuoHHU
AUHuU [1-5]. NMpegBug akmyanHocmma Ha npobAeMa ¢ XxupypauuHume peuuguBu, mo3u nogxog
e obekm Ha okuBeHa guckycusi, Ho moBa, koemo npaBu BneuamaeHue, e nybaukyBaHemo Ha
gBa npomuBopeuawu cu mema-aHaau3a B Int J Colorectal Dis camo 8 pamkume Ha uemupu
mMeceua - “Extended mesenteric resection reduces the rate of surgical recurrence in Crohn’s

DOI:10.5281/zenodo.15955361 20


https://bgss.eu/

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

disease: a systematic review and meta-analysis”, nybaukyBaH BvB deBpyapckus 6pol [6] u
»Clinical outcomes of conventional versus extended mesenteric resection in limited ileo-colonic
Crohn's disease: a systematic review and meta-analysis”, nybaukyBaH npe3 loHu, B8 kolmo
aBmopume He Hamupam noa3a om PP [7]. OcBeH caokHocmma Ha npobaeMa 3a obema Ha
pe3ekuusma Ha Me3eHmMepuyMma, HabalogaBaHusm d¢eHomMeH gemoHcmpupa u koako
BHuMameAHo mpabBa ga 6bgam uemeHU U UHMepnpemMupaHu Mema-aHaAu3ume.

Cnopeg Hac, 3a2naBuemo Ha nbpBus Mema-aHaAu3 Ha Vaghiri et al. nogBe)kga uumamens, mol
kamo He camo He ompa3sBa peanHocmma, HO u npomuBopeuu gopu Ha guckycusama Ha
aBmopume u o2paHuueHusma u3bpoeHu om msax. Ha ¢oHa Ha HesscHama namozeHe3a Ha
6onecmma u MyamudakmopHama ob6ycaoBeHocm Ha peuyuguBume (nepdopupaw, hpeHomun,
mlomloHonyweHe, 6uoAo2uyHa mepanusi, pe3ekuuoHHU AUHUU, Mmun Ha aHacmomo3ama)
moXkem caMo ga cnekyaupame 3a peanHama npudyuHa 3a Bv3HukBaHemo uM. ABmopume
u3BopwBam mema-aHanu3z Ha mpu npoyuBaHus [8-10]. Te gonyckam, ue pa3aukama B8
geduHuyusama Ha ,pagukanHa ekcyusus” 6u Moz2aa ga 6vge ugmouHuk Ha epewka, Ho u Zhu et
al. u Mineccia et al. cvBcem sicHo nocouBam, ue npekbcBam Me3eHmepuyma Ha CXogHU HUBo —
“Ha 1 cm gucmanHo om eAnaBHume apmepuanHu cbgoBe nogobHo Ha oHkoAo2uYHUS N0gx0og npu
konopekmaneH pak (D2 HuBo).

MopBomo npoyuBaHe, koemo cvobwaBa 3a 3Hauuma non3za om PP Ha Coffey et al. e ¢ Bucok
puck om zpewka, He camo nopagu no-Bucokama uecmoma Ha 6Buonoz2uuHa mepanus B
epynama c¢ PP, HO u nopagu u3non3BaHemo Ha ucmopuuecku koHmpoau c ozpaHuueHa
pe3ekuus 3a cpaBHeHue [8]. Bonpeku moBa, mo e BkaloueHo B Mema-aHanu3a. Apy2ume gBe
npoyuBaHusi ca pempocnekmuBHu aHaAu3u Ha npocnekmuBHu 6a3u gaHHU CbC CXOQHO
pa3npegeAeHue Ha mlomloHonyweHemo u buoAo2uuHama mepanus 8 gBeme 2pynu [9,10]. MNo-
2oAaMomo om msix, REMEDY study, e npoBegeHo B8 gBe cneuuaau3upaHu ueHmbvpa B TopuHo u
MunaHo om 2009 go 2019 2., cbc cpegHo npocAegsiBaHe 4.7 2oguHu [10]. MpoyuBaHemo
BkalouBa 326 nauueHmu camo c uneokonuuHa nokaauzauyus. ABmopume peanHO He HaMupam
pa3auka B xupypauuHume peuuguBu npu pa3wupeHa UAu o2paHuveHa pe3ekuus Ha poHa Ha
MH020 Huckama um yecmoma u B gBeme 2pynu (3% u 4%) [10]. Apyzcomo npoyuBaHe e
MOHOUEHMpUUHO, 06xBawa nepuoga 2000-2018 cvc cpegHo npocaegsaBaHe 45 Meceua, HO Hag
noAnoBuHama om nauueHmume u 8 gBeme 2pynu ca ¢ koAuuHa (L2, 53% u 62%]), a no-mankama
yacm ca c uneokoauuHa Aokanuzauus (L3, 47% u 38%) [9].

ABmopume Ha Mema-aHaAu3a Hamupam cmamucmuuecku 3Hauuma noa3a om PP ¢ OR 4.9 [6].
Cmamucmuueckama 3Hauumocm Ha Haxogkama obaue cvBcem He 03HauaBa u buonozuuecka
BanugHocm. 3awomo, ako uzkalouum cepusama Ha Coffey et al., kosmo e ¢ Bucok puck om
2pewka, u Hal-2onaMomo npoyuBaHe Ha Mineccia et al.,, koemo He Hamupa pa3Aauka meXkgy
gBama nogxoga, u3au3a uye pe3yaAmambm Ha Mema-aHaau3la ce ocHoBaBa camo Ha
npoyuBaHemo Ha Zhu et al. ¢ 66 u 60 nauueHmu BwvB Bcaka 2pyna, koemo e kpalHo
HegocmambuHO ga ce HanpaBu BaaugHo 3akaloueHue [9]. Hewoo noBeue, Bposm Ha
nayueHmume ¢ neHempupauw,o 3abonsBaHe (B3) e 3HauumeAHO no-20AaM B 2pynama c
oz2paHuueHa pe3ekuus (67% u 36%), gokamo 8 REMEDY me ca no paBHo (67%). ToBa 6u mo2ao
ga e ugmouHuk Ha 2pewka, mbl kamo aBmopume Ha REMEDY onpegeAsm neHempupauwusam
deHomun kamo kamezopuueH puckoB dakmop 3a peuuguB (HR 2).

ABmopume Ha nocaegBawusa mema-aHaau3, kolmo aHaAu3upa camo uAeokoAuvyHume
Aokaauszauyuu, geMoOHCMpupam MoyHo obpamHomo mBvpgeHue — ue PP Ha Me3eHmepuyMa He
Bogu go HamanaBaHe Ha peuuguBume. Te BkalouBam paHgoMu3upaHomo npoyuBaHe Ha van der
Does de Willebois, Bbnpeku ue mo aHaau3upa camo eHgockonckume peuuguBu Ha wecmus
mMecey, caeg onepauusima [7, 11]. A om npoyuBaHemo Ha Mineccia et al. BkalouBam camo
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eHgockonckume peuyuguBu. Ha npakmuka, maxHomo mBopgeHue ce ocHoBaBa Ha aHaAu3 Ha
uemupume npoyuBaHus (maba. 1), obeguHsBalku xupypauuHume u eHgockonckume peuuguBu
u mo Ha ¢oHa Ha 76% xemepozeHHocm, koemo nocmaBsa nog Bonpoc cmamucmuueckama
3HauuMocm Ha pe3yamama. Hewo noBeue, He cmaBa sicHo gaau om npoyuBaHemo Ha Zhu et
al. ca BkaloueHu camo nayueHmume ¢ uaeokoAuuHa anokaausauust uau Bcuuku, koemo nvk 6u
6uno gpyz uzmouHuk Ha 2pewka. He Ha nocAegHO Msicmo, u3noA3BaHusm om max random
effect mogen 3a aHanu3 u3zuckBa HopMaaHO pa3npegeneHue Ha movpceHus edpekm, kakmo u
gocmambueH bpol npoyuBaHus (noHe nem), 3a ga Ce NoCMu2He No-20AiMa cmamucmuuecka
cuna om ma3u Ha BkaloueHume npoyuBaHus [12].

Tabauua 1. MpoyuBaHus, cpaBHaBawu o2paHuveHa u pagwupeHa ekcuyu3us.

ABmop n O2paHuueHa Pa3wupeHa [Mpocae BugpeuuguB [pegu

ekcuu3us ekcuu3us gsBaHe mMcmBo
Ha PP

n % n %

Coffey et al. 64 12/30 40 1/34 3 51mec.  xupypauueH ga

Zhu et al. 126 18/60 30 7/66 11 45Mec.  XupypauueH ga

Mineccia et al. 326 91/132 45 57/204 47 4.7e. eHgockoncku  He
3 4 1 2.8 XupypauueH

de Willeboisetal. 131 28/65 43 28/66 42 6 mec. eHgockoncku  He

Cnopeg Hac, koM MoMeHmMa AuncBam kamezopuyHu HayuHu gokazgameacmBa 3a npegumcmBo
Ha PP no omHoweHue Ha HaMansiBaHemo Ha peuuguBume. ToBa e B YHUCOH U C nocAegHuUs
koHceHcyc Ha ECCO, B kolimo o6aue aBmopume gopu He koMeHmupam npoyuBaHusima Ha Zhu
et al. u Mineccia et al. [13]. Apy2 uHmepeceH ¢pakm, kolmo uma omHoweHue koM memama, e
3awo0 aHacmomo3ama Ha Kono-S, npu kosmo ce 3ana3Ba me3zeHmepuyma e cBvp3aHa ¢ no-
Hucka yecmoma Ha xupypauuHu peuyuguBu [2]. NMo-BeposmHo e, ue BausiHue okazBam He obema
Ha ekcuu3usma Ha Me3eHmepuyMa, a ho-ckopo neHempupawusm ¢eHomun kamo puckoB
dakmop, a 6uoAnoz2uyHama u/uau umyHocynpecuBHama mepanus kamo npomekmuBeH
dakmop [10]. Tabauua 2 npegcmaBs cmamyca Ha paHgomMu3upaHume npoyuBaHua KbMm
Hacmosawusa MoMeHm [14-16].

Tabauua 2. PaHgoMu3upaHu npoy4BaHusi, cpaBHsaBawu o2paHuueHa u pagwupeHa pe3ekuyus Ha
mMe3eHmepuyma [14-16].

MpoyuBaHe Macmo log. Cmamyc
NCT03172143 Mesenteric sparing for the Mayo 2017 npekpameHo
prevention of recurrent Crohn’s Clinic
disease

NCT04578392 MeSenteric SpAring Versus High Cleveland 2020 akmuBHo
Ligation lleocolic Resection for Clinic
the Prevention of REcurrent
Crohn’s DiseaSe (SPARES)

Li et al. Mesenteric excision surgery or China 2020 HsaMa
conservative limited resection in USA uHdopMauus
Crohn's disease: study protocol Ireland
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Mema-aHaAu3ume Ha paHgoMmu3upaHu npoyuBaHua ce cuumam c Hal-Bucoka
gokazameacmBeHa cmolHoCcm, HO me Mo2am ga 6bgam MHo20 nogBexkgawu, ako He ca B3emu
B8 cvobpakeHue npucbwume uM Hegocmambvuu — HegocmamubvueH bpol Ha BkaloueHume
npoyuBaHusi, HenpaBuAaHO nogbpaHu npoyuBaHus, HenpaBuAHU Memogu 3a Mema-aHaAu3,
nozpewHa uHmepnpemauuss Ha pe3zyaAmamume, publication bias. KaakyaupaHemo Ha
gocmambueH 6pol nayueHmu u cbbumus e HeobxoguMo, 3a ga ce u3zbezHe cayyaliHama
2pewka, kosmo B ,paHHUMe” Mema-aHaAu3u Hal-4yecmo Bogu go HagueHsBaHe Ha edekma
om uHmepBeHuuume [17].

KoanuvecmBomo Ha mema-aHaaugume, koHceHcycume u pvkoBogcmBama pacme
2naBoAOMHO U He Mo)ke ga bbge o6xBaHamo u MeHakupaHo (33% ce npunokpuBam) [18].
AHanu3 Ha J. loannidis noka3Ba enugeMuyHume pa3mepu Ha mo3u npouec Ha nybaukyBaHe Ha
nogBe)kgawu, usAauwHU uAu npomuBopeuuBu Mmema-aHaAu3u. Tol onpegens camo 3% om msax
kamo kaAuHUUHO noAe3HU U npegynpeXkgaBa 3a 20Anamama Bpega, kosmo me Mo2am ga HaHecam
nopagu casnomo caegBaHe Ha ,Bucokama” um gokazameacmBeHa cmolHocm [19].

Emo 3awo Moshe Shein cnogeaa — “camo ¢ egHo kaukBaHe we 6vgew 3ampynaH cbC
cmamuu, koumo mo2zam ga onpaBgasim Bcuuko, koemo uzbepew ga HanpaBuw, kakmo npaBsam
u xopama npakmukyBawu xupypeuuHa akpobamuka 3apagu camama Hes. AaHHUmMe u
meopusima ca HaBcsikbge — u3moyHuyume ca MHo2o6poliHu, HoO moBa om koemo BcvwHocm
ce Hy>kgaew e mbgpocm, kossimo we mu no38oau ga npuao>kuw npaBuaHo no3HaHuemo, koemo
umaw u koemo nocmosiHHo cvbupaw.” [20].
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DOES THE EXTENDED MESENTERIC EXCISION REALLY REDUCE THE SURGICAL
RECURRENCE RATE IN CROHN'S DISEASE? [ENGLISH]

SUMMARY

Crohn's disease is notorious for the high rate of recurrences after surgery, some of which
require repeated operative interventions. The extended mesenteric excision can be considered
as an additional, “surgical” attempt to diminish the rate of surgical recurrences, similar to the
other approaches, such as the type of anastomosis (Kono-S and functional end-to-end) and
achievement of clear resection margins.

We want to focus the reader’s attention on two contradictory meta-analyses published within
four months in Int J Colorectal Dis this year - “Extended mesenteric resection reduces the rate
of surgical recurrence in Crohn’s disease: a systematic review and meta-analysis” (Vaghiri et
al.Jand ,Clinical outcomes of conventional versus extended mesenteric resection in limited ileo-
colonic Crohn's disease: a systematic review and meta-analysis” (Mostafa et al.], which failed
to demonstrate benefit from the extended resection. We congratulate the authors for the
good work, but we also have particular concerns regarding the results, which should be
interpreted with caution. From our perspective, there is a lack of sound evidence, and the role
of extended resection remains unclear, making the title of the first meta-analysis somewhat
misleading.

The observed phenomenon illustrates how even meta-analyses can be misleading,
underscoring the importance of cautious interpretation of the published literature. The correct
selection of studies and calculation of a sufficient sample size (number of patients and events)
is of paramount importance to avoid the random error, which in the “early” meta-analyses
frequently leads to overestimation of the effect of interventions.

KEYWORDS
Crohn’s disease, extended mesenteric resection, surgical recurrences

REVIEW

“Every Christian activity, including the service of science,
is service to the truth, because of the truth.”

Robert Taft (1932-2018)

The higher recurrence rate after Crohn’s surgery is notorious. Approximately one-third of the
patients will require a second and subsequent operation, the so-called “surgical recurrences”.
The extended mesenteric excision (EME) is considered an additional “surgical” attempt to
reduce the recurrence rate, similar to certain types of anastomosis (Kono-S and functional
end-to-end anastomosis) and the clear resection margins, as well [1-5]. Following the initial
publication by Coffey et al.,, EME quickly became a highly discussed topic. Nevertheless, we
would like to focus the reader’s attention on two contradictory meta-analyses published in Int
J Colorectal Dis within the last four months -“Extended mesenteric resection reduces the rate
of surgical recurrence in Crohn’s disease: a systematic review and meta-analysis,” in the
February issue and ,Clinical outcomes of conventional versus extended mesenteric resection in
limited ileo-colonic Crohn's disease: a systematic review and meta-analysis” in the June issue,
in which the authors failed to demonstrate benefit from EME [6, 7]. In our opinion, except for
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the complexity of the problem with recurrences in Crohn’s disease, the observed phenomenon
also highlights the importance of carefully reading and interpreting the meta-analyses.

In our opinion, the title of the first meta-analysis of Vaghiri et al. is misleading. Given the
unclear pathogenesis and multifactorial nature of recurrence (penetrating phenotype,
smoking, biologic therapy, resection margins, and type of anastomosis), we can only speculate
about the actual cause of their occurrence. The authors performed an analysis of three studies
[8-10]. They admit that the different definitions of “radical excision” could be a source of bias.
However, both Zhu et al. and Mineccia et al. clearly stated a similar level of dissection “at1cm
distally from the main arterial vessels, similar to the oncologic approach in colorectal cancer
(D2 level).

The first study reporting a significant benefit of EME has a significantly high risk of bias, not
only because of the higher rate of biologic therapy in the EME group, but also due to the use of
historical controls in the group with limited excision [8]. Nevertheless, it is included in the
analysis. The other two studies are retrospective analyses of prospectively maintained
databases with a similar rate of smoking and biologic therapy [9,10]. The larger REMEDY study
was conducted in two IBD centers in Turin and Milan from 2009 to 2019, with a mean follow-
up of 4.7 years [10]. It included 326 cases with ileocolic localisation. In fact, the authors found
a similar rate of surgical recurrences, despite a very low rate in both groups (3% and 4%]) [10].
The other study is monocentric, spanning the period from 2000 to 2018, with a mean follow-
up of 45 months. Notably, over half of the patients in both groups had colic localisation (L2,
53% and 62%), while the remainder had L3 [9]. The authors found a statistically significant
benefit of EME with an OR of 4.9 [6]. If we exclude the series of Coffey et al., and the most
extensive study of Mineccia et al., which failed to demonstrate the benefit of EME, actually, the
meta-analysis relies only on the study of Zhu et al., with 66 and 60 patients, which is not
sufficient to draw a valid conclusion [9]. Moreover, the number of patients with a penetrating
phenotype (B3) is considerably higher in the group with limited resection (67% and 36%),
whereas in the REMEDY study, it is equal (67%). This discrepancy could be a source of bias
because B3 is arisk factor for recurrence (HR = 2) [10].

The authors of the more recent meta-analysis, which included only ileocolic localizations,
concluded the opposite—that EME has no benefit. In contrast to Vaghiri et al., they also
selected the randomised trial of van der Does de Willebois, although it analyses only
endoscopic recurrences six months after operation (Table 1) [7, 11]. From the REMEDY, they
included only endoscopic recurrences. They analysed both endoscopic and surgical
recurrences on the background of 76% heterogeneity, which questions the statistical
significance of their finding. Moreover, it is unclear whether they included only the ileocolic
resection from the series of Zhu et al. or all, which could be another source of bias. Lastly, the
random effect model used requires a normal distribution of the effect and a sufficient number
of studies (at least five) to achieve greater power than that of the included studies [12].

Table 1. The studies comparing extended and limited mesenteric excision.

Author n Limited Extended Follow Recurrence  Benefits
excision excision -up type of EME
n % n %

Coffey et al. 64 12/30 40 1/34 3 51m. surgical yes

Zhu et al. 126 18/60 30 7/66 11 45m. surgical yes
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Mineccia et al. 326 < 91/132 45 57/204 47 4.7y. endoscopic | no
3 4 1 2.8 surgical

de Willeboisetal. 131 28/65 43 28/66 42 6m. endoscopic  no

In our opinion, as of today, there is no sound scientific evidence to support the benefits of EME.
This aligns with the last ECCO Consensus, where the authors do not even discuss the studies
by Zhu et al. and Mineccia et al. [13]. Another interesting fact related to the topic is why the
Kono-S, where the mesenterium is preserved, is associated with a lower surgical recurrence
rate [2]. In the absence of well-designed and conducted RCTs, we can only speculate that no
EME, but rather, the phenotype and the protective role of biologic therapy, have a more potent
influence (Table 2) [10, 14-16].

Table 2. The current status of the registered RCTs comparing extended and limited mesenteric
excision [14-16].
Study Place Year Status
NCT03172143 Mesenteric sparing for the Mayo Clinic 2017 terminated
prevention of recurrent Crohn’'s
disease
NCT04578392 MeSenteric SpAring Versus High Cleveland 2020 active
Ligation lleocolic Resection forthe Clinic
Prevention of REcurrent Crohn’s
DiseaSe (SPARES)

Li et al. Mesenteric excision surgery or China 2020 noinformation
conservative limited resection in USA
Crohn's disease: study protocol Ireland

The meta-analyses may achieve greater statistical power, but at the same time, they
could be misleading if several limitations are not taken into consideration: an insufficient
number of studies, incorrect study selection, incorrect interpretation of the results, and
publication bias. The calculation of the sufficient number of patients is necessary to avoid the
random error, which in the “early” meta-analyses frequently results in overestimation of the
effect of interventions [17]. The rapidly growing and overwhelming number of meta-analyses,
consensus statements, and guidelines cannot be managed and interpreted effectively (33%
overlap) [18].]). loannidis demonstrates that only 3% of the current meta-analyses are clinically
useful. As he stated, “There is massive production of unnecessary, misleading, and conflicted
systematic reviews and meta-analyses. ... Suboptimal systematic reviews and meta-analyses
can be harmful given the major prestige and influence these types of studies have acquired.”
[19].

That's why Moshe Shein says, “Today, many options exist to do almost anything. Just by
clicking open MEDLINE, you are overwhelmed with papers that can prove and justify almost
anything you elect to do, with people practising surgical acrobatics for the mere sake of doing
so. Data and theory are everywhere — the sources are numerous, but what you really need is
wisdom to enable you to apply correctly the knowledge you already have and constantly gather”
[20].
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XUATAAHU XEPHUW: ONEPATUBHA TAKTUKA U PELLUAVNBUPAHE
(AVTEPATYPEH 0B630P) [BULGARIAN]

PE3HOME

YBog: Facmpoe3odazeanHa pepaykcHa 6oaecm uecmo ce pa3BuBa BvB Bpwv3ka ¢ Haauuue Ha
pa3AuYHU N0 20AEMUHa XuamaAHU XepHuu. [pe3 2oguHume 6axa npegnaoXkeHu pa3Hoobpa3Hu
mMemogu 3a xupypau4Ha kopekuyus Ha mo3u gedpekm, kamo koHBeHyuoHaAHa u MUHUUHBa3uBHa
dyHgonaukauust no Nissen, Nissen - Hill xubpugHa nanacmuka, knanHa 2zacmponaukauusa no
KaHwuH ¢ nocAaegBawa ¢yHgonaukayus, nanacmuka no memoga Ha YepHoycoB, ygonkaBawa
2acmponaacmuka ¢ ¢yHgonaukauust no Collis — Nissen, naacmuka no Belsey-Mark IV u MHO20
gpyau. Bonpeku moBa, omgeaHu aBmopu cvobwaBam 3a Bucok npoueHmM cuMnMoOMamuuHuU u
acuMnmomamuuHu peuyuguBu, ocobeHo yecmu npu 20AeMuU xepHuanHu gedpekmu mun II/1V,
nauueHmu ¢ HagHOPMEHO MEe2A0 UAU Hepa3no3Ham BpogeH uau npugobum kvc xpaHonpoBog.
Memogu: u3Bvpwu ce 0630p Ha AumepamypHUMe gaHHu 3a nepuog om 2000 go 2025 2. ¢
ugnon3BaHemo Ha “Google Scholar” uupe3 mopceHe B 6a3ume gaHHuU Scopus, Web of Science,
PubMed, Crossref. MN3noa3BaHu ca kalouoBu gymu: “hiatal hernia”, “fundoplication”,
“recurrence”, “short esophagus” u mexHu kombuHauyuu. BkaloueHu ca opuzuHanHu npoyuBaHus,
cucmeMamuuHu peBloma u Mema-aHaAu3u, koumo pa3zaekgam uyecmomama Ha
peuuguBume, npegonepamuBHu u uHMpaonepamuBHu cmpamezauu, kakmo u anmepHamuBHu
Xupypau4yHu mexHuku npu 2oAeMu u peyuguBHU XuamaAHU XepHuU.

Pe3yamamu: lMpu cbomHoweHue MeXkgy gbakuHama Ha xpaHonpoBoga, ugmepeHa no Bpeme Ha
npegonepamuBHama dubpozacmpockonus, u pbcma Ha nauueHma nog 19,5; npu pazcmosHue
meXkgy guadpazmama u kapgusma, ugMepeHo npu peHmzeH-koHmpacmHo u3caegBaHe, Hag
4CM UAU Npu gbAkuHama Ha abgoMuHaAnHama yacm Ha xpaHonpoBoga caeg mobuaAu3zauusima
nog 1,5cM npu uHmpaonepamuBHOo u3mepBaHe, € npenopbLUYUMEAHO ga Ce NpeueHsm
Bv3mokHocmume 3a ygonkaBawa naacmuka.

N3Bogu: [lMpegonepamuBHama u uHmMpaonepamuBHama oueHka Ha gbakuHama Ha
xpaHonpoBoga umam cowecmBeHo 3HaueHue npu u3bopa Ha Bug onepamuBHa uHMepBeHuus
U peweHue 0MHOCHO Heobxogumocmma 3a ygoakaBaHemo Ha e30daza. CBoeBpemeHHOMO
guazHocmuuyupaHe Ha bpaxue3odaz u xupypauuHama My kopekuus 3HauumeaHo HamanaBam
pucka om peuuguBu u Muzpauusi Ha @yHgonAukauuoHHUSA MaHwWem.

KAKUYOBU AYMU
XuamanHa xepHus, bpaxoe3odaez, ckvcsaBaHe Ha xpaHonpoBoga, peuuguB

YBOA

Cumnmomume Ha 2acmpoe3odazeanHama pedaykcHa Boaecm ca uyecma npuvuHa 3a
noceweHuUe Npu 2acmpoeHmepoAo2. Yecmomama Ha moBa cbcmosHue B cBemoBeH Mawab
Bapupa okono 14% (om 2,5% B Kumau go 45,4% B Caygumcka Apabus), kamo 3aboneBa-
emocmma HenpekbcHamo HapacmBa [1]. OcHoBHa npuvyuHa 3a pa3Bumue Ha pedaykca e
HapyweHue BvB d¢dyHkuyuoHupaHemo Ha aHmupedAykcHus MexaHu3bM, koumo BkalouBa
kananama Ha lybapeB, ocmpusa v2bA Ha Xuc, guadpazmanHume kpauema, guadpazmanHo-
xpaHonpoBogHama membpaHa Ha NAaumep-bapmeau, gonHusi e3odazeaneH cpuHkmep. ToBa
Bogu go pe2ypzumauusa Ha azpecuBHO cmomMawHo cbgbpXkumo B xpaHonpoBoga u pa3zBumue
Ha xapakmepHus cumnmoMo-komnaekc [2]. HapyweHusma Ha aHamoMo-¢yHKyuoHaAHUMe
B3aumMoomHoweHusi B obAacmma Ha 2acmpoe3odazeanHust npexog, koumo Bv3HukBam npu
NnauueHmMu C XuamaAHU XepHuu, npegcmaBasgBam egHa om emuoAO2UYHU NPUYUHU 3a
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pa3Bumue Ha pedaykcHa 6oaecm [3]. B ma3u cmamus e npegcmaBeH kpamvk AumepamypeH
0630p OMHOCHO Memogu Ha xupypauuyHa kopekuus npu xuamaaHu xepHuu B acnekma Ha
maxHomo peuuguBupaHe c ueA ga ce npegaoXku anzopumbuvMm, no3BoasBaw, HaBpemeHHa
npeueHka 3a HaAuYyue UAU AUNnca Ha bpaxue3odaz u cmeneHma Ha He2zoBomo ckvcsBaHe, kamo
eguH om cowecmBeHume dakmopu, noBuwaBawu pucka om peuuguBupaHemo.

METOAU

N3BopweH 6e 0630p Ha AumepamypHume gaHHU 3a nepuog om 2000 go 2025 2. c
ugnon3BaHemo Ha “Google Scholar” uupe3 mopceHe B 6a3ume gaHHu Scopus, Web of Science,
PubMed, Crossref. W3noa3zBaHu ca kalouoBu gymu: “hiatal hernia”, “fundoplication”,
“recurrence”, “short esophagus” u mexHu kombuHauuu. BkaloueHu ca opu2uHaAHuU npoyuBaHus,
cucmeMamuuyHu peBloma u Mema-aHaAu3u, koumo pa3zaekgam uyecmomama Ha
peuuguBume, npegonepamuBHu u uHMpaonepamuBHu cmpamezauu, kakmo u anmepHamuBHu

XUpypauuHu mexHuku npu 2oAemMu U peyuguBHU XuamanHu XepHuu.

PE3YATATU

C uen onepamuBHo AeueHue u npodunakmuka Ha pedaykca npe3 1955 2., Pygond HuceH
npegaaza 360° cmomMawHa dpyHgonaukauusi, kosmo 6bp30 ce npeBpbwia B 3nameH crmaHgapm.
B cvBpemeHHume ycaoBus, ocBeHn koHBeHyuoHaAHO, dyHgonaukauyus no Memoga Ha Nissen ce
u3BvpwBa kakmo nanapockoncku, maka u po6om-acucmupaHo ¢ okono 85% ycnex [6,7].

KoM ocHoBHume ycaokHeHusi, koumo ce HabalogaBam B8 caegonepamuBHus nepuog, ce
omHacam nbAHOMO pa32bBaHe Ha MaHwema; Muzpauusma Ha ¢yHgonaukauusma kom
MeguacmuHyMma; HenpaBuaHomo d@¢opMupaHe, pa3mecmBaHe u ocykBaHe Ha MaHwema,
HezoBama ucxemusi, mpaH3umopHama uUAu hocmosiHHama gucdaaus u gp. [8].

OmgenHu aBmopu cvobwaBam 3a mpeBoxkHo Bucok npoueHm peuuguBu caeg Aanapockoncka
naacmuka Ha mun Il 2oAeMu XuamanHu xepHuu, kolimo no Hakou gaHHU MoXke ga gocmuza go
42% cnpsiMmo 15% caeg koHBeHuuoHaAHU onepamuBHU uHmepBeHyuu [20]. Mpu nayueHmu ¢
obezumem, ¢ nbpBoHauanHO 20AeMu XepHuaAHuU gedekmu u Hepa3zno3zHam 6paxue3odaz,
puckem om peuuguBupaHe caeg MUHU-UHBa3uBHU onepamuBHU uHmMepBeHyuu e no-Bucok,
kamo no pa3AuuHu gaHHU mo3u noka3zamea moXke ga Bapupa mexXgy 1,2% u 66% [21]. Mo-
20AiMama 4yacm om me3u nauyueHmu, obaue, HfAMam kauHuuHa cumnmomamuka, a
peuuguBume ce ycmaHoBaBam c nomowma Ha obpa3Ha guagzHocmuka B xoga Ha caegonepa-
muBHomo npocaegaBane. Taka, Aly A. et al. coobwaBam 3a HUBo Ha peuuguBupaHe caeg
nanapockoncka naacmuka Ha 2oneMu xuamanaHu xepHuu okono 30%, kamo 1/3 om me3u 60AHU
ca buAu HanbAHO acuMnmoMamuuHu [23]. PeyuguBume, uguckBawu noBmopHo onepamuBHo
AeUeHue, Hall-uecmo ce guazHocmuuupam B pamkume Ha 3-5 2o0guHu caeg nanapockonckama
uHmepBeHuuss, kamo Hal-uecmusim MexaHu3bM 3a peuyuguBupaHe e pa3wupsBaHemo Ha
xuamyc e3odazeyc omnpeg, - ,npegeH” peuuguB [21,22]. Linnaus M.E. et al. B8 cBoemo
uzcaegBaHe nocouBam, yue no mo3u HayuH peuyuguBupam okono 67% om onepupaHume
Aanapockoncku xuamaaHu xepHuu. ,UupkymdepeHnmeH” peuuguB cnopeg aBmopume e
Bmopusam Hal-uecmo cpewaH (29% om cAayyaume), nocaegBaH om ,npegHo-AaB" u ,3ageH”
cnpsaAMo no3uyusma Ha xpaHonpoBoga (npu 1,5% 60AHuU) [25]. Lara F.J.P. et al. noguepmaBam
BakHocmma Ha npegonepamuBHama npeueHka 3a gocmvbnHocm 3a kamepama u
Aanapockonckume uHcmpyMmeHmu koM uHmpamopakaAHo pa3noAoXKeH 20AIM XepHuaAeH cak.
Cnopeg msx cowecmByBa cmamucmuyecku 3Hauuma pa3auka B 6poss Ha nocmonepa-
muBHume ycaokHeHuUs u peyuguBu npu 6OAHU C U3UAAO gOCMDBNEH U HEgoCcMbneH 3a Bu3yaau
3ayusn cak, kamo 3a nocaegHume ce npenopvyBa npeuernka 3a mpaHcmopakaneH gocmubn [24].
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OmgenHo BHumMaHue 3acay)kaBa Bonpocom, cBvp3aH c Haauuue Ha 6paxue3odaz, kamo
npegnocmaBka 3a peuuguBu Ha xepHuu u Muzpauyua Ha ¢yHgonAukauuOHHUS MaHwem
cynpaguadpazmanHo. Cnopeg pyckusa akagemuk YepHoycoB, npogomkumenHusm
Bvb3nanumeaAeH npouec B cmeHama Ha xpaHonpoBoga B pegyamam Ha pedpAaykc Ha cmoMawHus
cok 3akoHomepHo Bogu kbm npugobumo ckocsiBaHe Ha opzaHa. Cnopeg Hezo, ako kapgusama
ce pa3nona2a Ha no-maAko om 4 cMm Hag HuBomo Ha guadpazmama, CbCmosiHUEMO ce
kaacuuyuduuyupa kamo 1-8a cmeneH ckbcaBaHe. Ako cbwomo pazcmosiHue HagBuwaBa 4 cm —
2-pa cmeneH, kamo npu makuBa nayueHmu mol npenopbuBa kaanHa 2acmponaukauus no
KaHwuH c nocaegBawa d¢yHgonaukauyua [9]. OcBeH moBa, ¢ uen npeBeHuus Ha
pagmecmBaHemo Ha ¢dyHgonAukauuOHHUS MaHwem, ocob6eHO npu HaAuueH koc e3odae,
UepHoycoB npegnaza cobcmBeHa mogudukauua, npu koamo ¢ noMowma Ha
cepomyckynapHume weBoBe 3anouBa ga dopmupa 2acmponaukayus no xoga Ha Mankama
cmomawHa kpuBuHa B8 nocokama koM xpaHonpoBoga. NopHama uacm Ha MaHwema ce
dopmupa c eguHUYHU weBoBe, cveguHsaBawu npegHama cmeHa Ha cmoMaxa, xpaHonpoBoga u
3agHama cmeHa npu npegBapumeaHo nocmaBeHa Hazo2acmpuuHa cCOHga C guaMembp He No-
Manvk om 1 cMm ¢ ueAa npodunakmuka Ha gucdazus. AnukanHama yuacm Ha ¢pyHgonaukayusma
ce ¢dukcupa c omgenHu weBoBe kvm xpaHonpoBoga yupkympepeHmHo, koemo cow,0 uma 3a
ueA npeBeHuus Ha HellHama muzpauusi. ABmopbm omuyuma ygoBaemBopumenHu pe3yamamu
B 94,4% om cayuau. Mpu 2,4% 60AHU ce HabalogaBa gucdazus, npu 3,5% - pedaykc — e30-
dazum npu 5- 2o0guwHo npocaegaBaHe caeg Hamecama [18,19]. Durand L. et al. npenopbuBam
pymuHHO u3BvbpwBaHe Ha npegonepamuBHo peHmzeH-koHmpacmHo u3caegBaHe, koemo B
okono 15% om cayyaume no3BoaaBa ga ce 3anogo3pe Haauvue Ha bpaxue3odaz [4].
EHgockonckama npeueHka 3a kvc xpaHonpoBog ce ocvwecmBsaBa Ha 6a3zama Ha
ugmepBaHemo Ha HezoBama gvbmkuHa u OnpegeAsHEMO Ha CbOMHOWEHUEMO Ha Mo3u
nokazamen koM pbcma Ha nayueHma. PempocnekmuBHomo u3caegBaHe Ha Lal P. et al.,
BkalouBawo 245 nayueHmu c u3BopweHa ygoakaBawa 2acmponaacmuka no Collis (n=157,
2pyna A) u 6e3 (n=88, 2pyna b), nomBuovprkgaBa Bakhocmma Ha oueHkama Ha gbakuHama Ha
xpaHonpoBoga. Taka, npu no-kvco pa3cmosiHue meXgy 20pHUSi U QOAHUS e30gazeaneH
chunkmep (20,2 cm B 2pyna A u 22,4 B 2pyna b) u no-Hucko cbomHoweHue gbAKuHa Ha
xpaHonpoBoga kem pbcm Ha nauueHma, u3zBvpwBaHemo Ha 2acmponaacmuka no Collis 8
kombuHauus ¢ ¢yHgonaukayus Bogu kbm no-Hucwok npoueHm peuyuguBu (18% cnpamo 55%) u
peonepauuu (0% cnpamo 10%) [12]. Apye pempocnekmuBeH aHaau3, npoBegeH om Yano F. et
al., noka3Ba, ue coomHoweHueMo Ha goAkuHama Ha xpaHonpoBoga, uzMepeHa om pe3uume
go 2acmpoe3odazeanHusi npexog (cMm) kbM pbcma Ha nauueHma (M), no-manko om 19,5 2080pu
3a bpaxue3odaz u e noka3aHue 3a ygonkaBawa 2czacmponaacmuka [11].

MNpegonepamuBHo guazHocmuuupaHe Ha kbc xpaHonpoBog no3BoasBa ga ce u3bepe
nogxogsaw, Bug onepamuBHa uHmepBeHuus u ga ce nocmuz2Ham no-gobpu pe3yamamu B
cAegonepamuBHus nepuog.

Apyau aBmopu npenopbuBam uHmpaonepamuBHa npeueHka, kamo cnopeg msax 3a ,ucmuHcku
koc” e3odaz ce npuema, ako pazcmosHuemo MeXgy guadpazmama u kapgusma caeg
mMobuauzauusima e no-manko om 1,5 cm. Mattioli S. et al. omuumam okono 18,8% om cayuaume
kamo acouuupaHu ¢ kbvc xpaHonpoBog u uzBepwBam 2acmponaacmuka c pyHgonaukayus no
Collis — Nissen npu 14,5% nauuenmu [10]. Mo gaHHu Ha gpyau aBmopu ,ucmuHcku kvc” e3odaz
no ma3u kaacudukauyusa ce pezucmpupa 8 31,8% om o06wo 311 onucaHu om maxX CAyYas,
Bvnpeku cpegHa gbAkuHa Ha MeguacmuHaAHa Mobuau3zauus okono 9 cm [27]. Lugaresi M. et al.
cbwo noguepmaBam BakHocmma Ha obekmuBHama uHmpaonepamuBHa oueHka Ha
gonkuHama Ha xpaHonpoBoga u u3BvpwBam B 56% om cayyaume mopakockoncka
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MobuAu3auus u ygonkaBaHe Ha e3odaza no memoga Ha Collis ¢ nocaegBawa ananapockoncka
naacmuka Ha guadpazmanHume kpauema u pyHgonaukauust no Nissen. To3u gudepeHuupaH
nogxog npu mun lll u IV xuamaAHu xepHuu no3BoasBa MeguacmuHaAHa MOBuAu3auus Ha
XpaHonpoBoga Ha no-gbA20 npomekeHue (11 cm cnpsMo 8 cM npu camo Aanapockoncku
gocmbn) u N0 Mo3u HauuH HamaAnaBa pucka om peuuguBu [26]. Blanca M. et al., u3BvpwBaiku
2zacmponaacmuka no Collis-Nissen npu Bcuuku 60AHU Cc abgomMuHanHa gbakuHa Ha
xpaHonpoBoga caeg Mobuauzauusma nog 2,5 cM, nocmuz2am HuBo Ha peyuguBupaHe 8,8% (7
om 114 onepupaHu 60AHuU), kamo omuyumam 3a peuuguBHa Bcsika xuamaaHa XxepHus
He3aBucumo om HelilHama 20AeMUHa U HaAuuue Ha cuMnmomu [28].

Kamo anmepHamuBeH Bug uHmepBeHuusi, ycnewHo ce npuaaza Nissen-Hill xubpugHa
nanacmuka, koasmo cvuemaBa npegumcmBama Ha gBeme onepauuu. Levy G. et al,
aHanuzupaluku peyaAmamume om onepamuBHomo AeueHue Ha napae3odazeanHu XuamanHu
XepHuUuU npu 319 60AHU npu cpegHa npogbAKkumeAHoCcm npocaegsaBaHe 22 Meceua, omyumam
No-Hucvk npoueHM aHamoMu4Hu peuyuguBu (5% cnpsmo 45%) u peonepauuu (2,6% u 9,7%])
cneg naacmuka no Nissen-Hill cnpsmo dyHgonaukauusa no Nissen [29]. Mpu HaAuuue Ha
ckvcsaBaHemo Ha xpaHonpoBoga cnopeg Bellevue OC et al. kombuHupaHama naacmuka moxke
ga ce npuAaz2a c pe3yaAmamu, cbnocmaBumu ¢ makuBa caeg 2acmponaacmuka no Collis-
Nissen, makap ue aBmopume omuumam no-Bucok npoueHm aHamoMuuHu peuuguBu B
nopBama 2pyna 60AHU (11,7%), cnpaMo Bmopama (5,5%) npu cpegHa npogoAkumeAaHocm
caegonepamuBHo npocaegaBane 27 meceua [30].

Cnopeg gaHHume Ha Gharagozloo F. et al., Orlando, USA, npu 91,7% 60AHU, noka3aHu 3a
onepamuBHo AeueHue no noBog peuuguB Ha xuamanaHa xepHusi, NopBuuHama onepayus e buaa
dyHgonaukauus no Nissen. Cnopeg aBmopume, Hal-nogxogswama aamepHamuBHa
onepamuBHa uHmMepBeHuus npu peuuguBHu xepHuu e naacmuka no Belsey-Mark IV: om 206
onepupaHu no mo3u Memog nauueHmu (71,8% caeg egHa u 28,1% 60AHU caeg noBeue om egHa
npegxogHa naacmuka) aBmopume He cvobwaBam 3a HUMO eguH peuuguB npu cpegHa
npogornkumeaHocm caegonepamuBHo npocaegsaBaHe 25,6 meceua [13].

MNpegnoXkeHama npegu noBeue om 50 20guHU onepauus no cb3gaBaHe Ha HenbAHa 240°
dyHgonaukauus ¢ mopakomoMeH gocmbn no Memoga Ha Belsey-Mark IV goka3Ba cBosma
6e3onacHocm u edpekmuBHocm, ocobeHo npu komnAauuupaHu u peyuguBHu cAayuau. B epama
Ha akmuBHomo pa3zBumue Ha MuHU-uHBa3zuBHUMe xupypauuHu uHmepBeHuyuu, knacuueckama
npouegypa go uzBecmHa cmeneH 2yb6u cBossma nonyasspHocm, cbaue omgeAHU UHCMuMyuuu
omuyumam cu2HudukaHmHo no-Hucvk npoueHmM peonepayuu u peuuguBu caeg u3zBopwBaHe
Ha ma3u onepauusi B8 cpaBHeHue c Aanapockonckama ¢yHgonaukauusi no Nissen. Cnopeg
Danuel V. Laan et al. npoueHmbm peuuguBu e coomBemHo 8,4% u 16,1%, a npoueHMbM
peonepauuu - 2,5% u 9,3%, caeg uzBvpwBaHe Ha Belsey-Mark IV naacmuka cnpsmo
nanapockoncka ¢dyHgonaukauus no Nissen [14]. Tasoudis P. et al. aHanuzupam 17 npoyuBaHus,
BkalouBawu 06w 2136 60AHU ¢ u3BbpweHa onepauus no Belsey-Mark IV u 638 6oAHU cAeg
dyHgonaukauusi no Nissen. ABmopume cvobwaBam 3a 6,9% peuyuguBu u 3,5% peonepayuu
cneg mpaHcmopakanHa dyHgonaukauus no Belsey-Mark IV, koemo cnopeg msx e 3HauumMeAHo
no-Hucko npu cpaBHeHue ¢ npoueHm noBmopHU HaMmecu caeg naacmuka no Nissen [15].
Peguua aBmopu cvobwaBam 3a ycnewHo u3BvpweHu pobom-acucmupaHu naacmuku no
Belsey-Mark IV npu nauueHmu c peuyuguBHu XuamaaHu XepHuu u HeBwv3moXkHocm 3a
abgoMuHaneH gocmubn, kamo cnopeg msax ma3u mogudukauyua e 6e3onacHa, epekmuBHa u
nepcnekmuBHa [16,17]. Heobxogumo e, o0bave, nocaegBawoo npocaegaBaHe B
canegonepamuBHua nepuog, 3a ga ce omueme npoueHma peuuguBu u npuuyuHume 3a
peuuguBupaHe c o2aeg ycoBopweHcmBaHe Ha npegAaokeHama mexHuka.
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n3BOAU

C uen npeBeHuyusa Ha peuyuguBupaHe Ha 20AeMU XuamaAHU XepHuUU, e Heobxoguma pymuHHa,
kakmo npegonepamuBHa, maka u uHmpaonepamuBHa c6ekmuBHa npeueHka 3a gbnkuHama Ha
xpaHonpoBoga. CBoeBpemeHHOmMoO pa3no3HaBaHe Ha ,ucmuHcku” BpogeH uuAau npugobum koc
XpaHonpoBog u gudepeHuupaHe Ha onepamuBHua gocmbn u makmuka cnpsmMo moBa,
no3BoasBa ga ce nocmu2Ham no-gobpu pe3zyamamu cAeg onepamuBHO AeuyeHue u ga ce
HaMaAu pucka om peuuguBupaHe, kamo npu gpyau paBHu ycaoBusi ce npegnoyumam MuHU-
uHBa3zuBHu mopakockoncku u nanapockoncku gocmuvnu, duz.l.

Hannuune Ha XxMaTanHa

XepHw1S
/11 Twn,
H/IV T!n,
Ges urankaumm 3a Kuc cycneKUMs 3a KbC XpaHOoNpoBo
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Que. 1. Takmukama Ha npeg- u uHmpaonepamuBHa npeyexka Ha gbAkuHama Ha xpaHonpoBoga.
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HIATAL HERNIAS: SURGICAL TACTICS AND RECURRENCE (REVIEW ARTICLE)
[ENGLISH]

SUMMARY

Introduction: Gastroesophageal reflux disease often develops in relation to the presence of
hiatal hernias of various sizes. Various methods for surgical correction of this defect have been
proposed over the years, including conventional and minimally invasive Nissen fundoplication,
Nissen-Hill hybrid plasty, Kanshin valve gastroplication with subsequent fundoplication,
Chernousov plasty, Collis-Nissen lengthening gastroplasty with fundoplication, Belsey-Mark
IV procedure, and many others. Despite this, some authors report a high rate of symptomatic
and asymptomatic recurrences, which are prevalent in association with type IllI/IV large hernial
defects, obesity, or an unrecognized congenital or acquired short esophagus
(brachyesophagus).

Methods: A literature review was performed for the period from 2000 to 2025 using "Google
Scholar" to search the databases Scopus, Web of Science, and PubMed. Key words used: "hiatal
hernia", "fundoplication”, "recurrence”, "short esophagus”, and their combinations. Original
studies, systematic reviews, and meta-analyses that examined recurrence rates, preoperative
and intraoperative strategies, and alternative surgical techniques for large and recurrent hiatal
hernias were included.

Results: When the ratio between the length of the esophagus measured during preoperative
fibrogastroscopy and the height of the patient is less than 19.5; when the distance between
the diaphragm and the cardia, measured by X-ray contrast examination, is more than 4 cm or
the length of the abdominal part of the esophagus measured intraoperatively after
mobilization is less than 1.5 cm, it is recommended to consider the possibilities of lengthening
plasty.

Conclusions: Preoperative and intraoperative assessment of the esophageal length is essential
for determining the type of operative intervention and the need for esophageal lengthening.
Timely diagnosis of brachyesophagus and its surgical correction significantly reduces the risk
of recurrence and migration of the fundoplication cuff.

KEYWORDS
hiatal hernia, brachyoesophagus, esophageal shortening, recurrence

INTRODUCTION

The symptoms of gastroesophageal reflux disease (GERD) are a common reason for visits to a
gastroenterologist. Globally, this condition affects around 14% of the population (ranging from
2.5% in China to 45.4% in Saudi Arabia), with incidence rates steadily increasing [1]. The
primary cause of reflux is a dysfunction in the anti-reflux mechanism, which includes the
Gubarev valve, the acute angle of His, the diaphragmatic crura, the Laimer-Barthel membrane
at the diaphragm-esophageal junction, and the lower esophageal sphincter. This leads to the
regurgitation of aggressive gastric contents into the esophagus and the development of
specific symptoms [2]. Disruption in the anatomical and functional relationships at the
gastroesophageal junction, which occurs in patients with hiatal hernias, is one of the
etiological factors in the development of reflux disease [3]. This article presents a brief
literature review on surgical correction methods for hiatal hernias in the context of their
recurrence, intending to propose an algorithm that allows for a timely assessment of the
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presence or absence of a short esophagus (brachyesophagus) and the degree of its shortening,
as one of the key factors that increase the risk of recurrence.

METHODS

A literature review was performed for the period from 2000 to 2025 using "Google Scholar" to
search the databases Scopus, Web of Science, and PubMed. Key words used: "hiatal hernia",
“fundoplication", "recurrence”, "short esophagus”, and their combinations. Original studies,
systematic reviews, and meta-analyses that examined recurrence rates, preoperative and
intraoperative strategies, and alternative surgical techniques for large and recurrent hiatal

hernias were included.

RESULTS

For surgical treatment and prevention of reflux, in 1955, Rudolf Nissen proposed a 360° gastric
fundoplication, which quickly became the gold standard. In modern practice, in addition to the
conventional approach, Nissen fundoplication is also performed laparoscopically and robot-
assisted, with an approximate success rate of 85% [6,7].

The main postoperative complications include complete loosening of the wrap, migration of
the fundoplication into the mediastinum, improper formation, displacement, and twisting of
the wrap, ischemia of the wrap, transient and persistent dysphagia, and others [8].

Some authors report an alarmingly high recurrence rate after laparoscopic repair of large type
[l hiatal hernias, which, according to some data, may reach up to 42% compared to 15% after
conventional surgical interventions [20]. In patients with obesity, initially large hernial defects,
and an undiagnosed short esophagus (brachyesophagus), the risk of recurrence after minimally
invasive surgery is higher, with reported rates ranging between 1.2% and 66% [21]. The
majority of these patients, however, have no clinical symptoms, and recurrences are detected
through imaging during postoperative follow-up.

Aly A. et al. report a recurrence rate of about 30% after laparoscopic repair of large hiatal
hernias, with one-third of these patients being completely asymptomatic [23]. Recurrences
requiring reoperation are most often diagnosed within 3—5 years after laparoscopic
intervention, with the most common mechanism being anterior widening of the hiatus, also
known as the “anterior” recurrence [21,22]. Linnaus M.E. et al., in their study, indicate that
approximately 67% of laparoscopically repaired hiatal hernias recur in this way.
“Circumferential” recurrence, according to the authors, is the second most common (29% of
cases), followed by “anterolateral” and “posterior” recurrences to the esophageal position (in
1.5% of patients) [25].

Lara F.).P. et al. emphasize the importance of preoperative assessment of the accessibility of a
large intrathoracic hernial sac for the camera and laparoscopic instruments. According to
them, there is a statistically significant difference in the incidence of postoperative
complications and recurrences between patients with fully accessible versus inaccessible for
visualization sacs, with the latter group recommended for consideration of transthoracic
access [24].

Special attention should be paid to the issue of the presence of a short esophagus
(brachyesophagus), which predisposes to herniarecurrence and supradiaphragmatic migration
of the fundoplication wrap. According to Russian academician Chernousov, a prolonged
inflammatory process in the esophageal wall, resulting from the reflux of gastric contents,
typically leads to acquired shortening of the organ. In his classification, if the cardia is located
less than 4 cm above the level of the diaphragm, the condition is considered grade | shortening.
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If the distance exceeds 4 cm, it is classified as grade Il. In such patients, he recommends
Kanschin’s valvuloplastic gastroplication followed by fundoplication [9].

Additionally, to prevent displacement of the fundoplication wrap, especially in cases of short
esophagus, Chernousov proposes his own modification, in which gastroplication is performed
along the lesser curvature of the stomach toward the esophagus using seromuscular sutures.
The upper part of the wrap is created using single sutures between the anterior wall of the
stomach, the esophagus, and the posterior wall, with a pre-inserted nasogastric tube of at
least 1 cm in diameter to prevent postoperative dysphagia. The apical part of the
fundoplication is fixed to the esophagus with separate circumferential sutures, which also aim
to avoid migration. The author reports satisfactory outcomes in 94.4% of cases. Dysphagia
was observed in 2.4% of patients, and reflux esophagitis in 3.5% during five-year follow-up
after the procedure [18,19].

Durand L. et al. recommend performing preoperative contrast radiography routinely, which
allows timely suspicion of a short esophagus in approximately 15% of cases [4].

Endoscopic assessment of a short esophagus involves measuring its length and determining
the ratio of this measurement to the patient’'s height. A retrospective study by Lal P. et al.,
involving 245 patients who underwent Collis gastroplasty (n = 157, group A) or did not (n = 88,
group B), confirmed the importance of evaluating esophageal length. In cases with a shorter
distance between the upper and lower esophageal sphincters (20.2 cm in group A vs. 22.4 cm
in group B) and a lower esophagus-to-height ratio, Collis gastroplasty combined with
fundoplication resulted in a lower recurrence rate (18% vs. 55%) and reoperation rate (0% vs.
10%, respectively) [12].

Another retrospective analysis by Yano F. et al. showed that an esophageal length (measured
from the incisors to the gastroesophageal junction) to patient height ratio (in cm/m) of less
than 19.5 indicates brachyesophagus and is an indication for lengthening gastroplasty [11].
Preoperative diagnosis of a short esophagus enables the selection of the most appropriate
surgical intervention, resulting in improved postoperative outcomes.

Other authors recommend intraoperative assessment, considering the esophagus to be “truly
short” if, after mobilization, the distance between the diaphragm and cardia is less than 1.5 cm.
Mattioli S. et al. report that 18.8% of cases involve a short esophagus, and they perform Collis-
Nissen fundoplication in 14.5% of patients [10]. According to other sources, “true” short
esophagus was present in 31.8% of 311 cases, despite an average mediastinal mobilization
length of approximately 9 cm [27].

Lugaresi M. et al. also emphasize the importance of objective intraoperative evaluation of
esophageal length. In 56% of their cases, they performed thoracoscopic mobilization and
esophageal lengthening using the Collis technique, followed by laparoscopic crural repair and
Nissen fundoplication. This differentiated approach to type Ill and IV hiatal hernias allowed for
a greater extent of mediastinal esophageal mobilization (11 cm vs. 8 cm with laparoscopic
access alone), thereby reducing the risk of recurrence [26].

Blanca M. et al. achieved a recurrence rate of 8.8% (7 out of 114 operated patients) by
performing Collis-Nissen gastroplasty in all patients whose abdominal esophageal length after
mobilization was less than 2.5 cm. This approach considered any hiatal hernia recurrence
significant, regardless of size or symptoms [28].

As an alternative type of intervention, the Nissen-Hill hybrid repair has been successfully
applied, combining the advantages of two surgical techniques. Levy G. et al., analyzing the
outcomes of surgical treatment for paraesophageal hiatal hernias in 319 patients with an
average follow-up of 22 months, reported a lower rate of anatomical recurrences (5% vs. 45%)
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and reoperations (2.6% vs. 9.7%) after Nissen-Hill repair compared to standard Nissen
fundoplication [29].

In cases of esophageal shortening, Bellevue OS et al. suggest that the combined technique can
be applied with outcomes comparable to those of Collis-Nissen gastroplasty. However, the
authors report a higher recurrence rate in the Nissen-Hill group (11.7%) compared to the
Collis-Nissen group (5.5%), with a mean postoperative follow-up of 27 months [30].
According to Gharagozloo F. et al., from Orlando, USA, in 91.7% of patientsindicated for surgery
due to recurrent hiatal hernia, the primary operation had been a Nissen fundoplication. The
authorsrecommend the Belsey-Mark IV repair as the most appropriate alternative intervention
in recurrent cases. Among 206 patients operated on using this method (71.8% after one and
28.1% after more than one previous repair), no recurrences were reported during a mean
follow-up period of 25.6 months [13].

The Belsey-Mark IV procedure, proposed more than 50 years ago and involving a partial 240°
fundoplication via thoracotomy, has proven to be safe and effective, particularly in
complicated and recurrent cases. During the era of rapidly advancing minimally invasive
techniques, the classical procedure lost some popularity; however, some institutions report
significantly lower reoperation and recurrence rates compared to laparoscopic Nissen
fundoplication. According to Danuel V. Laan et al., the recurrence and reoperation rates were
8.4% and 2.5%, respectively, for the Belsey-Mark IV procedure, versus 16.1% and 9.3% for
laparoscopic Nissen fundoplication [14].

Tasoudis P. et al.reviewed 17 studies, including a total of 2,136 patients who underwent Belsey-
Mark IV procedures and 638 patients who underwent Nissen fundoplication procedures. They
reported 6.9% recurrence and 3.5% reoperation rates following the transthoracic Belsey-Mark
IV procedure, which they consider significantly lower compared to the rates observed after
Nissen repair [15].

Several authors have reported successful robot-assisted Belsey-Mark IV procedures in
patients with recurrent hiatal hernias and limited access via the abdomen. According to these
studies, this modification is both safe and effective, and holds promise [16,17]. However, long-
term postoperative follow-up is necessary to determine recurrence rates, understand causes
of recurrence, and refine the proposed technique.

CONCLUSIONS

For the prevention of recurrence of large hiatal hernias, routine objective preoperative and
intraoperative assessment of esophageal length is essential. Timely recognition of a “true”
short esophagus—whether congenital or acquired—and appropriate differentiation of surgical
approach and strategy accordingly, allows for improved surgical outcomes and a reduced risk
of recurrence. When other conditions are equal, minimally invasive thoracoscopic and
laparoscopic approaches are preferred (Fig. 1).
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Presence of Hiatal Hernia
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Figure 1. Strategy for preoperative and intraoperative assessment of esophageal length and the need for its lengthening to
prevent recurrence of hiatal hernias

DOI: 10.5281/zenodo.16965906 38


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 2'2025

Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https://bgss.eu/
KHUTONMNC/REFERENCES
1. Maev IV, Andreev DN, Ovsepyan MA, Barkalova EV. Gastroesophageal reflux disease: risk factors, current

10.

11

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27

possibilities of diagnosis and treatment optimisation. Meditsinskiy sovet = Medical Council. 2022;(7):16-26.

(In Russ.)

ConogeHoBa ME, Ay3uHa EB. Mamoaozuueckue acnekmol 2acmpo3a3odazeanoHol pedalokcHol 6oae3HU.

3abaukanockul meguuuHckut BecmHuk. 2007; 2.

Grintcov AG, Ishenko RV, Sovpel IV et al. Type of fundoplication for laparoscopichiatal hernia repair,

complicated by gastroesophageal reflux disease. Surgical practice (Russia). 2020;(4):29-39. (In Russ.)

Durand L, De Antdn R, Caracoche M. et al. Short esophagus: selection of patients for surgery and long-term

results. Surg Endosc. 2012;26:704—713

Surgery, 88(1), https:/bgss.eu/index.php/surgery/issue/view/1/1

Neuvonen P, livonen M, Rantanen T. Endoscopic Evaluation of Laparoscopic Nissen Fundoplication: 89 %

Success Rate 10 Years After Surgery. World | Surg. 2014;38:882—889

MickevicCius A et al. Influence of wrap length on the effectiveness of Nissen and Toupet fundoplications: 5-

year results of prospective, randomized study. Surgical endoscopy. 2013;27: 986-991

YepHoycoB AQ, Xopobpwbix TB, BemweB @M. MoBmopHole aHmupedalokcHole onepauuu. BecmHuk

xupypauueckol 2zacmpoaHmeponoauu. 2011;3:4-17

BacHeB OC, HukaHopoB AB, WMweHko OB. OcobeHHocmu ¢yHgonAaukauuu y 60AbHbIX C ykopouyeHuem

nuweBoga. I3kcnepumeHmanbHas u kauHuueckas 2acmposHmeponozus. 2010;9: 69-72

Mattioli S, Lugaresi ML, Costantini M et al. The short esophagus: Intraoperative assessment of esophageal

length. The Journal of Thoracic and Cardiovascular Surgery. 2008;136(4):834-841

Yano F, Stadlhuber R}, Tsuboi K et al. Preoperative predictability of the short esophagus: endoscopic criteria.

Surg Endosc. 2009;23:1308—-1312

Pooja L, Tang A, Sarvepalli S et al. Manometric Esophageal Length to Height (MELH) Ratio Predicts Hiatal

Hernia Recurrence. Journal of Clinical Gastroenterology. 2020;54(6):56-62

Gharagozloo F, Meyer M, Redan ). Belsey Mark IV Repair for Recurrent Hiatal Hernia and Failed Fundoplication:

An Analysis of Qutcomes in 206 Patients. World Journal of Cardiovascular Surgery. 2022;12:105-117

Laan DV, Agzarian ], Harmsen WS et al. A comparison between Belsey Mark IV and laparoscopic Nissen

fundoplication in patients with large paraesophageal hernia. The Journal of Thoracic and Cardiovascular

Surgery. 2018;156(1):418-428

Tasoudis P, Vitkos E, Haithcock BE et al. Transthoracic fundoplication using the Belsey Mark IV technique

versus Nissen fundoplication: A systematic review and meta-analysis. Surg Endosc. 2023;37:4123—-4130

Wijsman PJM, Tolboom RC, Draaisma W et al. Redo Hiatal Hernia Surgeries: Robotic Thoracoscopic Approach.

Robotic Surgery. Springer, Cham. 2021;665-671

Reza JA, Bakhos C, Su S et al. Robotic Belsey Mark IV Repair of the Paraesophageal Hernia. Innovations.

2023;18(1):84-89

Chernousov AF, Shestakov AL, Tamazyan FC. Reflux esophagitis. M.; 1999

Dambaev GT, Polonyankin AS, Kurtseitov NE et al. Classic and alternative methods of surgical treatment of

hiatal hernia (review of the literature). Baikal Medical Journal. 2023;2(2):11-19. (In Russ.)

Hashemi M, Peters ), DeMeester T et al. Laparoscopic repair of large type Il hiatal hernia: objective followup

reveals high recurrence rate. Journal of the American College of Surgeons. 2000;190(5):553-560.

Braghetto I, Lanzarini E, Musleh M et al. Thinking About Hiatal Hernia Recurrence After Laparoscopic Repair:

When Should It Be Considered a True Recurrence? A Different Point of View. Int Surg. 2018;103(1-2):105-115

Linnaus ME, Garren A, Gould JC. Anatomic location and mechanism of hiatal hernia recurrence: a video-based

assessment. Surg Endosc. 2022; 36:5451—-5455

Aly A, Munt J, Jamieson GG et al. Laparoscopic repair of large hiatal hernias. British Journal of Surgery.

2005;92(5):648—-653

Pérez Lara F), Zubizarreta Jimenez R, Prieto-Puga Arjona T et al. Determining the need for a thoracoscopic

approach to treat a giant hiatal hernia when abdominal access is poor. World ] Gastrointest Surg.

2023;15(12):2739-2746

Linnaus ME, Garren A, Gould JC. Anatomic location and mechanism of hiatal hernia recurrence: a video-based

assessment. Surg Endosc. 2022;36:5451—-5455

Lugaresi M, Mattioli B, Daddi N et al. Surgery for Type llI—IV hiatal hernia: anatomical recurrence and global

results after elective treatment of short oesophagus with open and minimally invasive surgery, European

Journal of Cardio-Thoracic Surgery. 2016;49(4):1137—1143

. Lugaresi M, Mattioli B, Daddi N et al. True Short Esophagus in Gastroesophageal Reflux Disease. Old
Controversies With New Perspectives. Annals of Surgery. 2021; 274(2):331-338

DOI

:10.5281/zeno0do.16965906 39


https://bgss.eu/

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

28. Montcusi B, Jaume-Bottcher S, Alvarez | et al. 5-Year Collis-Nissen Gastroplasty Outcomes for Type -1V
Hiatal Hernia with Short Esophagus: A Prospective Observational Study. Journal of the American College of
Surgeons. 2023; 237(4):596-604

29. Levy G, Aye RW, Farivar AS et al. ACombined Nissen Plus Hill Hybrid Repair for Paraesophageal Hernia Improves
Clinical Outcomes and Reduces Long-Term Recurrences Compared with Laparoscopic Nissen Alone. Journal
of Gastrointestinal Surgery. 2017;21(1):121-125

30. Bellevue OC, Louie BE, Jutric Z et al. A Hill Gastropexy Combined with Nissen Fundoplication Appears
Equivalent to a Collis-Nissen in the Management of Short Esophagus. ] Gastrointest Surg. 2018;22:389—-395

DOI:10.5281/zenodo.16965906 40


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 2'2025

Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

HEBPOHAAHA MHTECTUHANAHA AUCTIAA3UA -
0530P HA AUTEPATYPATA U CAYUAW OT MPAKTUKATA

Bacua CoayHkuH, EMuaus ToweBa, NMaameH NMemkoB, BeceAuH

BacuneB, lreopau KopykoB, EneHa ApabagrkueBa, AmaHac MoxkoB
KauHuka no obwa u uepHogpobHo-naHkpeamuuHa xupypaus, YMBAA
+~AnekcaHgpoBcka”; MY - Codus

NEURONAL INTESTINAL DYSPLASIA -
LITERATURE REVIEW AND CASE REPORT

Vasil Solunkin, Emilia Tosheva, Plamen Petkov, Veselin Vasilev,

Georgi Korukov, Elena Arabadzhieva, Atanas Yonkov
Department of General and Hepato-Pancreatic Surgery, University Hospital
"Alexandrovska" - Sofia; Medical University — Sofia, Bulgaria

Vasil Solunkin, (https://orcid.org/0009-0003-4709-5772)
Emilia Tosheva, Plamen Petkov, Veselin Vasilev

Georgi Korukov, (https://orcid.org/0000-0002-6566-1454)
Elena Arabadzhieva, (https://orcid.org/0000-0001-6638-4156)
Atanas Yonkov, (https://orcid.org/0000-0002-6391-0752)

ADDRESS FOR CORRESPONDENCE:

Vasil Solunkin

Department of General and Hepato-Pancreatic Surgery,
University Hospital "Alexandrovska"

1, ,Georgy Sofiyski” blvd.

1431 Sofia, Bulgaria

Email: vsolunkin@medfac.mu-sofia.bg

DOI:10.5281/zen0do.16990041

Received: 21 Jul 2025; Accepted: 25 Aug 2025; Published: 29 Aug 2025

Copyright: © 2025 by the authors.

Published by Bulgarian Surgical Society, Sofia, Bulgaria. https:/bgss.bg

This article is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC BY 4.0) license.

DOI:10.5281/zen0d0.16990041

41


https://bgss.eu/
https://orcid.org/0009-0003-4709-5772
https://orcid.org/0000-0002-6566-1454
https://orcid.org/0000-0001-6638-4156
https://orcid.org/0000-0002-6391-0752
https://bgss.bg/
https://creativecommons.org/licenses/by/4.0/

CM. XUPYPIuA1 - ). SURGERY 2'2025

Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

HEBPOHAAHA UHTECTUHAAHA AUCTAA3USA - 0630P HA AUTEPATYPATA U CAYUAN
OT NPAKTUKATA [BULGARIAN]

PE3HOME

BvBegeHue: HeBpoHanHama uHmMecmuHaaHa gucnaa3us (HWA) npegcmaBasBa psigko BpogeHo
eHmepoHeBponamuuHo pa3zcmpolcmBo, 3acsizaw,0 eHmepuuHama HepBHa cucmema u
Bogew,oo go HapyweHa ypeBHa Momopuka, Hali-uecmo nposiBsaBawa ce c xpoHuueH 3anek u
me2akonoH. CoucmosHuemo uyecmo e nogueHsBaHo nopagu HecneuuduyHama cu
cuMnmomMamuka u mpygHocmume npu guazHocmuuyupaHe. Memogu: AumepamypHusim 0630p
ce nomzomBu upe3 u3zBopweHo MmuvpceHe B 6a3ama gaHHu PUBMED/ Medline, Embase u
Cochrane Library c nomowma Ha kalouoBume gymu: HeBpoHaAHa UHMECMUHaAHa guchaasus,
mez2akoAoH, XpoHU4YHa obcmunayus, 6oaecm Ha XupwnpyHa. B gonvAHeHuUe, npegcmaBame
cAydal Ha nauueHm c nogobHu cumMnmomu, koimo 6e AekyBaH onepamuBHo. Pegyanmamu:
HeBpoHanHama uHmMecmuHanHa gucnaa3us ce kaacuduuyupa ocHoBHo B8 gBa muna — mun A
(cumnamukoBa gucnaa3usl) u mun B (2aH2AuU03Ha gucnaa3us), kamo Bmopusim e 3HauumeAHo
no-uecm. AuazHocmukama ce 6a3upa Ha buoncusi u cneyuaAu3upaHu XucmoxuMuyHU Memogu
(ouBemsaBaHe 3a auemuAxoAuHecmepaza, UMyHoxucmoxumuuHu mapkepu), Bvnpeku ue
AauncBam eguHHU xucmoaoz2uyHu kpumepuu. KauHuuHama kapmuHa BkalouBa xpoHuuHa
koHcmunauyus, abgomuHaneH guckomdopm u guaamauuss Ha koaoHa. AeueHuemo e
uHguBugyanuzupaHo — koHcepBamuBHo (guema, nakcamuBu, kau3Mu) UAU Xupyp2uyHO npu
mexkku u HenoBausiBawu ce om megukameHmu cayuau. NpegcmaBame kauHuueH cayval Ha 37-
20guWeH hauueHm ¢ gbA2o20guwHa koHcmunauus u Me2akoAoH, NnogAoXKeH Ha XupypauyHa
Hameca. XucmoAo2uuHo AuncBam gupekmHu MopdoAO2UYHU Npu3HauU 3a a2aHa2AuU03a, HO €
Haanuue @oaukyaapHa xunepnAaa3uss U XpoOHuUuYHa (@yHKUUOHaAHa UHMECMUHaAHa
Henpoxogumocm, noka3ameAHu 3a HeBpoHaAHa UHMecmuHaAHa gucnaa3us mun B. Mpu
canegonepamuBHomo npocaegaBaHe e omuemeHo nogobpeHue Ha cumnmomamukama.
3akaloueHue: HNA ocmaBa guazHocmuuHo u mepaneBmuuHo npegu3BukameacmBo nopagu
cxogcmBomo cu ¢ 6oaecmma Ha XupwnpyHa u gpyau eHmepoHeBponamuu. Heobxogum e
MyAMuUgucUunAUHapeH nogxog 3a npaBuAHa guazHo3a U ONMUMAaAHO AEUEHUE.

KARQUYOBU AYMUA
HeBpoHaAHA UHMECMUHaAHa gucnaa3usi, Me2akoAoH, XpOHUUYHA obcmunauusi, boAecm Ha
XupwnpyH2

BbBEAEHUE

HeBpoHanHama uHmMecmuHaAHa gucnaa3us (HWA) e BpogeHo eHmepoHeBponamuuHo
pa3cmpoutcmBo, koemo 3acsica eHmepuuHama HepBHa cucmema (EHC) u Bogu go HapyweHa
ypeBHa Momopuka u ce nposBsBa knuHuuHo Hal-yecmo nog popMama Ha XpoHuUuUeH 3anek u
dopmupaHe Ha Me2akonoH. 3abonsBaHemo ce xapakmepu3upa ¢ MopdoAo2UYHU NpoMeHU B
2aH2AulHUMe kaemku, ocobeHo B cybmyko3Hus (naekcyc Ha MelcHep) u MueHmMepuyHus
(naekcyc Ha Ayepb6ax) naekcyc, kamo npu mun B ce HabalogaBa xunepnaa3usi Ha 2aH2AuUMeE U
yBeauueH bpol auemuaxoAuHecmepa3Ho-akmuBHu HepBHU BAaakHa. 3a nbpBu Nbm e onucaHa
npe3 1971 2. om Meier-Ruge u compygHuuu (1). HNA moXke ga ce nposaBu caMoCcmMossMeAHO UAU
cbBMecmHo c gpyau eHmepoHeBponamuu, Hal-uecmo 6oAecmma Ha XupwnpyHz, koemo
3ampygHaBa kauHuuHama u XxucmoaAo2uyHama gudepeHyuauus mexgy gBeme cocmosiHus.
AuazHocmuuupaHemo u3uckBa xucmonamoao2uueH aHaAu3, BkalouumeaHo cneuyuaau3upaHo
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ouBemsBaHe Ha auemuaxoAuHecmepa3Ha akmuBHocm, u ocmaBa npegu3BukameacmBo
nopagu Auncama Ha eguHHU guazHocmuyHu kpumepuu u cmaHgapmu (2).

Mamepuaa u Memogu: AumepamypHusm 0630p ce noma2omBu upe3 u3BvpweHo MmopceHe B
6a3zama gaHHu PUBMED/ Medline, Embase u Cochrane Library ¢ nomowma Ha kalouoBume
gyMmu: HeBpoHaAHa UHMecMuHaAHa gucnaa3us, Me2akoAoH, XpoHUUHA 06cmunauus, 6oaecm Ha
XupwnpyHz. B gonbAHeHUe, npegcmaBsame cayyall Ha hauueHm ¢ NnogobHU cumnmomu, koimo
6e nekyBaH onepamuBHo.

PE3YATATU
HeBpoHanHama uHmecmuHaAHa gucnaasus (HNA) ce knacuduuupa Hali-uecmo B gBa ocHoBHuU
muna: mun A u mun B (1; 3):

e HUWA mun A (cumnamukoBa gucnaa3us) - npegcmaBasBa geduyum uAu Aunca Ha
cumMnamukoBu HeBpoHu, koumo pezyaupam uHmecmuHaAHama Momopuka (1).
Xapakmepucmuku: azeHe3us uAu xunonaa3ust Ha cuMnamukoBama uHepBauus;
npeobAagaBa napacumnamukoBama akmuBHocm, koemo Bogu go HeedpekmuBHu u
HepezyAupaHu mMomopHu koHmpakuyuu; MHO20 pagbk — no-manko om 5% om
Bcuuku cayuau (4). KnuHuuHo nposBaeHue ce cobcmou B koauku, guapus, Bb3mMoXkHO
pegyBaHe c ¢yHkuuoHanHa koHcmunayus. NMocmaBsaHemo Ha guaz2Ho3a u3uckBa
cheyuaAu3upaHo XucmoxumuuHo ouBemsaBaHe u oueHka Ha cumnamukoBume
BaakHa (3).

e HWA mun B (2aH2Auo3Ha gucnaa3zus) - Hal-yecmo cpewaHusm Bug HUA ce
xapakmepu3upa ¢ xunepnaa3us Ha 2aHaauume B nogauzaBuuHusa HepBeH naekecyc
(5). YemaHoBsiBam ce noBuweH 6pol 2aH2AulHU knemku — uecmo Hag 8—10 Ha
2aHaAul, Haanuuue Ha maka HapeueHume ,2u2aHmcku 2aH2Auu” — yBeAuueHu u
pa3kaoHeHU cmpykmypu, noBuweHa akmuBHocm Ha eH3uMa
auemuAxoAuHecmepasa, ocobeHo B muscularis mucosae u lamina propria (3).
KAuHuuHa u3sBa: nposBsaBa ce o06ukHOBeHO cAeg HeoHamaAHus nhepuog.
OcHoBHUMeE cuMnmMoOMU ca XpPOHUYHa, ycmou4yuBa Ha AeueHue koHCmunauusi u
kopemeH guckomdopm. NpegcmaBasBa Hag 90% om Bcuuku cayuau Ha HUA. Moxke
ga ce omkpue u npu Bv3pacmHu ¢ He0b6SICHUMU XPOHUYHU 2aCMpPOUHMECMUHaAHU
cuMnmomu (6).

B Hakou cayuau HMA mun B ce cpewa cvBMecmHo ¢ 6oanecmma Ha XupwnpyH2, koemo
ycaokHaBa guazHo3zama u uguckBa npeyuzHa xucmoaoz2uuHa gudepeHyuauus (4).
HeBpoHanHama uHmecmuHaAHa gucnaa3us (HWA) e psigko cpewaHo HapyweHue, yecmo
nogueHsBaHo nopagu HecneuudpuyHama cu cumMnmomamuka u mpygHocmume npu
guazHocmuuupaHe. PagnpocmpaHeHuemo U Bapupa 8 3aBucumocm om 2eozpadckust peauoH,
guagHocmuyHume kpumepuu u Bb3pacmma Ha uzcaegBaHume nayueHmu. HUA ce oueHsiBa
kamo psgko 3ab6onaBaHe, c uecmoma meXkgy 1:3000 go 1:7500 >kuBopogeHu geua (4). TunBe
3HauumeAHo no-yecm om mun A u npegcmaBasBa okono 90—95% om Bcuuku
guazHocmuuupaHu cayydau Ha HUA (1,3). Tun A e ugkalouumenHo psigok u nopagu moBa caabo
gokymeHmupaH B noBeuemo enugemuoAo2uuHuU npoy4yBaHus. Bv3pacmoBa nosiBa: Tun A -
2naBHo B HeoHamaAHuUs nepuog; Tun B - nposBaBa ce B nbpBume meceuu om >kuBoma, HO
noHskoza ce omkpuBa uak B loHowecmBomo uau 3psina Bv3pacm (6). MMa u3BecmHu gaHHU 3a
no-Bucoka uecmoma npu momuema, makap ue cmamucmuueckama 3HauumMocm He e
kamezopuuHa (3).

HeBpoHanHama uHmecmuHanHa gucnaazusa (HWA), ocobeHo mun B, ce pa3anekga kamo
gucxapMoHU4YHo pa3zBumue Ha EHC cneg HopMmanHa konoHu3auusi Ha upeBHama cmeHa om
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HeBpanHus 2pebeH. 3a pa3auka om 6oaecmma Ha XupwnpyHe, npu kosmo auncBam 2aH2AuliHU
kaemku, npu HUA me npucvcmBam, Ho ca MopdoAaoz2uuHO u dyHkuuoHaAHO abHopMHU (1).
MamozeHe3a Ha HUA mun B ce xapakmepu3upa ¢ xunepnaa3us Ha cybmyko3zHume HepBHu
cnaemeHust (naekcycu); yBeauueH 6pou 2aHz2AuliHU kaemku B omgeAHu 2aHz2Auu (>8
kaemku/2aHzAull); xunepuHepBauus Ha myckyaAHama myko3a u AamuHa nponpus; noBuweHa
akmuBHocm Ha auemuaxoAuHecmepasa (AChE). Te3u u3meHeHuss Bogam go HapyweHo
HepBHO-MOMOpHO peayAupaHe, koemo kauHuuHo ce u3pa3sBa B 3ab6aBeH upeBeH mpaH3um,
3anek u kopemHa gucmeH3us (3). Hakou ugcanegoBameau npegnonazam, ue moBa cocmosHue
mMoXke ga npegcmaBasiBa peakmuBHa xunepnaa3uss Ha eHmepuyHama HepBHa cucmema B
omzaoBop Ha xpoHuueH 3anek, a He ucmuHcka BpogeHa gucnaazua — Bonpoc, kolmo Bce owe
ce gebamupa B Aumepamypama (2).

Aokamo namozeHe3ama Ha H/A e no-caabo u3sacHeHa om ma3u Ha 6oaecmma Ha XupwnpyHze,
Hakoako npoyuBaHusa npegnonazam Bv3mMorkHa 2eHemuuHa Bpwb3ka, ocobeHo npu daMuAHU
CAyYau UAU cCbnomcmBawu BpogeHu aHoMaAuu: F'eHemuuHu dakmopu ca Haauyuemo Ha RET
npomooHkoz2eH — u3caegBaH kamo obw, pakmop 3a EHC aHomanuu; GDNF (glial cell-derived
neurotrophic factor) — yuacmBa B8 noggoprkaHe Ha 2aH2aauume; EDNRB u EDN3 — peuenmop u
AU2aHg, cBvp3aHu ¢ Muzpauusima Ha HeBpanHusa 2pebeH. B egHo kalouoBo npoyuBaHe Ha
Fernandez et al. (2009), e uzcaegBaHa poasama Ha RET npu nayueimu ¢ HYA mun B, kamo ca
ycmaHoBeHu Hakou noaumopduzmu, koumo Moxke ga uzpasm moguduuupawia poas, Makap u He
npuyuHHa (5). BakHo e ga ce ombeaexku, ue 3a pa3zauka om 6oaecmma Ha XupwnpyHz, He
cbwecmByBam ymBovpgeHu namozeHemuuHu Mymauuu, koumo ga obscHsBam HUA B8
NbAHOMa.

Okono 30—35% om nauyueHmume ¢ HAA umam u gpyzau BpogeHu aHomaAuu, BkalouumenHo
6oaecm Ha XupwnpyHz, MaAgopMayuu Ha nukouo-omgeAaumeAHama cucmema, 2eHemMuUHU
CUHgpoMu (Hanp. cuHgpoMm Ha AayH) (5). KombuHupaHama dopma ¢ 6oaecm Ha XupwnpyHa ce
HabalogaBa B okono 10—20% om caydaume Ha Hirschsprung, koemo npaBu HUA BakHa
gudepeHuyuanHa guazHo3a (4).

KAuHuuHume nposBu Ha HUA BkalouBam xpoHuuHa koHcmunauusi, 60Aku u nogyBaHe Ha
kopema, 3ampygHeHu daamyaeHuusa u gedekauus (4, 6). Te3u cumnmomu Bapupam cnopeg
Bv3pacmma, mexkecmma Ha Mopdono2uuHume npomeHu, kakmo u Buga Ha 3abonssBaHemo
(mun A uau mun B). Kakmo 6ewe cnomMeHamo, cuMnmoMume yecmo HanogobsBam gpyau
dopmu Ha upeBHa gucmomopuka, ocobeHo 6boanecmma Ha XupwnpyHz, koemo 3ampygHsBa
HaBpemeHHama guazHo3a (1, 2). 0bekmuBHo ce ycmaHoBsiBa: uecmo npa3eH pekmym npu
pekmanHo mywupaHe, Buvnpeku 3agpvkka Ha d¢dekaauu npokcumManHo; HopMaAHO
HeBpoaoz2uuHo u3caegBaHe; AauncBawu uau Ha 20AM nepuog om Bpeme gedekauyuu. BogmorkHa
e cobnomcmBawa 6oaecm Ha XupwnpyHz — cuMnmomume ce npunokpuBam, HO AeueHuemo
moXke ga ce pa3auuaBa (1).

AuazHocmukama Ha HWA npegcmaBasBa cepuo3Ho npegu3BukameacmBo nopagu
HecneuuduuHama kauHuuyHa kapmuHa, Auncama Ha yHuBepcanHu Kkpumepuu u
Heobxogumocmma om uHBa3uBHa xucmonozuuHa oueHka - 6Buoncus om pekmyma c
XUCMOAOZ2UUEH aHaAu3 3a 2aH2AuU U auemuaxoAnuHecmepasa (1, 3). Kem gHewHa gama
guazHo3ama uyecmo ce nocmaBs pempocnekmuBHO UAU CAeg Heychex Ha AeYeHUemo Ha
XpoHU4UHa koHcmunauus (3, 4, 6). OcHoBHuU xucmoaozu4vHu kpumepuu (1): 20% om 2aH2AUUME
ga cbgbp)kam noBeue om 8 2aHa2AulHU knemku (m.Hap. "2u2zaHmcku 2aHzaauu"); 1 2uzaHnmcku
2aHz2Aull Ha Bceku 2 mm? om cy6myko3ama; Xunepnaa3us Ha HepBHUME chAemeHus;
XunepuHepBauusa Ha MyckyAHama Myko3a. XuCmoXUMUYHU U UMYHOXUCMOXUMUYHU Mapkepu:
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AuemuaxonuHecmepasa (AChE) - noBuweHa akmuBHocm B8 lamina propria u muscularis
mucosae; S-100, PGP9.5, calretinin - 3a BugyaAu3upaHe Ha 2aH2auume u HepBHume BaakHa (3).
FeHemuuHu npoyuBaHus Bubpxy RET npomoonkozeHa u gpyau cBop3aHu ¢ 6boanecmma Ha
XupwnpyHz 2eHU hpegnoAazam 2eHemuuHa Bpv3ka npu yacm om nayueHmume ¢ HAA mun B
(5). TeHemuuHo u3caegBaHe He e 3agbAKUMEAHO, HO € NPENOPBYUMEAHO NPU PaMUAHU CAyyau
u conemcmBawu BpogeHu aHoOMaAuU.

O6pazHume u3caegBaHua ca om cvwecmBeHo 3HaueHue B nocmaBsHemo Ha guazHo3ama.
Mpuzozpadusama ™moXke ga nokake guaamauua Ha koaoHa, HO Haxogkume He ca
Namo2HOMOHUYHU; HIMa abHOpPMHa npexogHa 30Ha (3a pa3auka om 6oAaecmma Ha XupwnpyHz).
MaHoMempusama pazkpuBa omcocmBue Ha HopmanHu pedaekcu, kamo pekmoaHaAHUSM
uHxubumopeH pedaekc moXke ga e 3anazeH npu HUA, koemo nomaza B8 gudepeHyuayusama om
6orecmma Ha XupwnpyHa.

AudepeHuuanHa guazHo3a Ha HUA e mexkgy 6oaecm Ha XupwnpyHz, XpoHuueH @yHkuyuoHaneH
3anek, CuHgpom Ha Ogilvie, XpoHuuYHa uguonamuyHa uHMecmuHaAHa uHepBauus.
HeBpoHanHama uHMecmuHaAHa gucnaasus u boaecmma Ha XupwnpyHz ca géeme Hali-uecmu
HeBpouHmMecmuHaAHU guchAa3uu, xapakmepu3upawu ce ¢ upeBHa gucmomopuka, Bogewa go
3anek, gucmeH3usa u 3a6aBeHo u3zxoxkgaHe. KAUHUYHO me Mo2am ga u3aAeXkgam CXOgHU, HO
umMam pa3Au4Ha namozeHe3a, Xucmoaoz2us u mepaneBmuuen nogxog (1, 3).

CpaBHeHue mexkgy gBeme cvcmosiHusl e npegcmaBeHo Ha caegBawama mabauua.

HUA bonect Ha XupLinpyHr
Xvnepnnasus Ha raH- AraHrnuosa (nunca
MarToreHesa FMUAHU KNETKU U He- Ha raHrMRnKn KNeTkun) u)
PBHH BniakHa CcybMyKo3a N MUEeHTEPH
Hayano Ha PaHHO gercTBo nnu HeouaTtanHo
CUMJITOMM Mo-KbCHO (MOHSIKOrya (90% po 6 cemmuiy)
B 3p/1/1a Bb3pacT)
NpeMuHaBaHe YecTo 3a6aBeHO, MoyTu BMHaru 3abaseHo

Ha MEKOHUYM HO He BMHaru (>48 +)

PekTanHo MNpaseH pekTyMm, HO MNpazen pekTym,
TywivpaHe C OCTaTby4Ha peKkanHHa XUMNOTOHUA
Maca npokcMManHo
PekToaHaneH OBu1KHOBEHO 3anaseH Mncea
UMHXUOUTOpPEH peyn- (Ha aHOpeKTanHa
nekc MaHOMeTpus)
Buoncus - XunepJsinasua Ha raHmum Jlumca Ha raHrnuu
XUCTOJIOrUSA (>6 kneTkun/raHrnuni) + xunepTpodupaHu Hevr-
TMTAHTCKM FaHmnm BnakHa
OupeTaBaHe MNoBuLIeHa akTUBHOCT CwvnHo nosuLeHa B
3aAChE (Ho He cneunduyHo) lamina propria
WUMyHOXMCTOXMMUSA S-100.PGP9S. Calretinin (<) B
calretinin - nokasaBat araHrinosHaTa 3oHa
raHrnmuTe
leHeTuKa MoHskora RET RET.EDNRB, GDNF -

MyTaLyK, HEKCEH NPUC

pobpe npoyueHu

KoHcepBamuBHomo aneueHue BkalouBa guema, AakcamuBu u kaugmu (4). Mpu meXkku cayuau ce
npuaaza xupypzausa (6). NMopagu HecneuyuduuyHama u xemepoz2eHHama KAuHuuHa kapmuHa

DOI:10.5281/zenodo.16990041 45


https://bgss.eu/

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

AevyeHuemo mpsibBa ga 6vbge uHguBugyaau3upaHo, 6agupaHo Ha meXkecmma Ha cCuMnNnmoMume,
omzoBopa Ha mepanusima u xucmoAo2uyHama Haxogka (1, 2).

KoHcepBamuBHo AeueHue e noka3zaHo npu noBeuemo nayueHmu, ocobeHo c no-Aeku
cumnmomu. OcHoBHume cmpamezuu ca cBbp3aHu C guemuYHU NPOMEHU, OCMOMUYHU UAU
cmumyAupawu AakcamuBu, pekmaaHu kau3mu. Ycnexoem Ha koHcepBamuBHoOmo AeueHue e
Bucok — npu 60—80% om nauueHmume ¢ HUA mun B ce HabalogaBa nogobpeHue uau
ugue3zBaHe Ha cumnmomume. (3).

XupypzauuHo AeuyeHue e noka3aHo npu nauyueHmu ¢ mexka ¢popma Ha HUA, HenoBausiBawa ce
om MmegukameHmu, popMupaH Me2akoAoH; yecmu xochumaau3ayuu u Aowo kauecmBo Ha
»kuBom. Xupyp2uuyHume onuuu Mo2am ga ce o06o0bwsm B ceameHmHa pe3ekuuss Ha
3acezHamomo uepBo — npu nokanuzupaHa HAA; konocmomusi / uneocmomus — ¢ ueA BpemeHHa
npu gekomnpecus;; pe3ekuyuu Ha konoHa ¢ nocaegBawa konoaHanHa aHacmomo3a — npu
cxogcmBo ¢ boanecmma Ha XupwnpyH2 UAU HeSICHa 2paHuua Ha 3acs2aHe.

BakHO e ga ce onpegeAu 2paHuuama Ha 3ace2Hamus yyacmbk XUCMOAO2UYHO, Mbl kamo
HenpaBuaHa pe3ekuust MoXke ga He nogobpu cuMmnmomume (1).

MauueHmu ¢ HAA u3zuckBam: goA2ocpouHo HabalogeHue, nepuoguyHa oueHka Ha upeBHama
momopuka, kopekuyus Ha AeyeHuemo npu Bv3MoXkHU enu3ogu Ha peuuguBupauw, 3anek.

KAMHWUYEH CAYYAN
MNpegcmaBame cayuas Ha MbXK Ha 37 2. ¢ aHaMHECMUYHU gaHHU 3a kopemeH guckomdopm u
koHcmunauusi npu pegoBeH npueM Ha AakcamuBu ¢ npomeHAuB edekm. MayueHMbm e npoBea
MHOXkecmBo dubpokonoHockonuu ¢ Aunca Ha xucmoaoz2uuHa Bepudukauus Ha HUA. O6pasu
om npoBegeHume ob6pa3Hu uzcaegBaHus ca npegcmaBeHu Ha caegBawume duaypu:

kj 1 . : £ AL 2 ;;-nn
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Haxogkume ca uHmepnpemupaHu kamo mezakoAoH.

MauueHMbm 6e onepupaH. YcmaHoBu ce Hanuuyue Ha goAuxokoAoH, 3a cMemka Ha AaBama
nonoBuHa Ha gebeanomo uvepBo u Hal-Beue Ha cuzmama (goauxocuzma) npu Bucok cmoeXk Ha
AnsBama ¢aekcypa. M36poeHume ceameHmu Ha koaoHa 6sixa yMEpPEHO guAaamupaHu, kamo
naAnamopHo cmeHama Ha yepBomo 6e c HaManeHa gebeAuHa, HaMaAeH MOHYC U no4vymu
HanoAHO AuncBawa nepucmanmuka.

B xucmoaozuuHomo u3caegBaHe auncBam gupekmHu Mopdoao2uuyHU npu3Hauu 3a
azaHzaAuO03a, HO e HaAauue @oAaukyaapHa Xxunepnaa3usa U  XpoHuuHa @yHkuuoHaAHa
UHMEeCMUHaAHa Henpoxogumocm, nokazameAHu 3a HeBpoHaAHa UHMeCMUHaAHa guchAa3ust
mun B. Mpu caegonepamuBHomo npocaegsiBaHe nauyueHmMbm € C nogobpeHue Ha
cummomMamukama.

3AKAHOYEHUE

HWA ocmaBa guazHocmuuyHo u mepaneBmuuHo npegu3BukameacmBo nopagu cxogcmBomo
cCu c boaecmma Ha XupwnpyH2 U gpyau eHmepoHeBponamuu. Heobxogum e
MyAmMUuguCUUNAUHapeH N0gxog 3a npaBuAHa guazHo3a U ONMUMAAHO AEUEHUE.
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NEURONAL INTESTINAL DYSPLASIA - LITERATURE REVIEW AND CASE REPORT
[ENGLISH]

SUMMARY

Introduction: Neuronal intestinal dysplasia (NID) is a rare congenital enteroneuropathic
disorder affecting the enteric nervous system and leading to impaired intestinal motility, most
often manifested by chronic constipation and megacolon. The condition is frequently
underestimated due to its nonspecific symptoms and diagnostic challenges. Methods: The
literature review was prepared by searching the PUBMED/Medline, Embase, and Cochrane
Library databases using the keywords: neuronal intestinal dysplasia, megacolon, chronic
constipation, and Hirschsprung's disease. In addition, we present a case of a patient with
similar symptoms who was treated surgically. Results: Neuronal intestinal dysplasia is mainly
classified into two types — type A (sympathetic dysplasia) and type B (ganglionic dysplasia), the
latter being significantly more common. Diagnosis is based on biopsy and specialized
histochemical methods (acetylcholinesterase staining, immunohistochemical markers),
although there are no uniform histological criteria. The clinical picture includes chronic
constipation, abdominal discomfort, and colonic dilatation. Treatment is individualized —
conservative (diet, laxatives, enemas) or surgical in severe and drug-resistant cases. We
present a clinical case of a 37-year-old patient with long-standing constipation and
megacolon, who underwent surgery. Histologically, there are no direct morphological signs of
agangliosis. Still, there is follicular hyperplasia and chronic functional intestinal obstruction,
indicative of neuronal intestinal dysplasia type B. Postoperative follow-up has reported
improvement in symptoms. Conclusion: NID remains a diagnostic and therapeutic challenge
due to its similarity to Hirschsprung's disease and other enteroneuropathies. A
multidisciplinary approach is required for correct diagnosis and optimal treatment.

KEYWORDS
neuronal intestinal dysplasia, megacolon, chronic constipation, Hirschsprung's disease

INTRODUCTION

Neuronal intestinal dysplasia (NID] is a congenital enteric neuropathic disorder that affects the
enteric nervous system (ENS), leading to impaired intestinal motility. Clinically, it most often
manifests as chronic constipation and megacolon formation. The disease is characterized by
morphological changes in ganglion cells, especially in the submucosal (Meissner's plexus) and
myenteric (Auerbach's plexus) plexuses. In type B, there is ganglion hyperplasia and an
increased number of acetylcholinesterase-active nerve fibers. NID was first described in 1971
by Meier-Ruge et al. (1). It may occur in isolation or in combination with other enteric
neuropathies, most commonly Hirschsprung's disease, which complicates the clinical and
histological differentiation between the two. Diagnosis requires histopathological analysis,
including special acetylcholinesterase staining, and remains challenging due to the lack of
standardized diagnostic criteria and protocols (2).

MATERIAL AND METHODS

The literature review was prepared by searching the PUBMED/Medline, Embase, and Cochrane
Library databases using the keywords: neuronal intestinal dysplasia, megacolon, chronic
constipation, and Hirschsprung's disease. In addition, we present a case of a patient with
similar symptoms who was treated surgically.
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RESULTS
NID is most commonly classified into two main types: Type A and Type B (1, 3).
e Type A (Sympathetic Dysplasia): Characterized by a deficiency or absence of
sympathetic neurons regulating intestinal motility (1).
Features: Agenesis or hypoplasia of sympathetic innervation; predominant
parasympathetic activity, leading to ineffective and unregulated motor
contractions. Very rare — accounting for <5% of all cases (4).
Clinical signs include colic, diarrhea, and occasionally alternating constipation.
Diagnosis requires specialized histochemical staining and assessment of
sympathetic fibers (3).
e Type B (Ganglionic Dysplasia): The most common form, characterized by
hyperplasia of ganglia in the submucosal plexus (5).
Features: More than 8—-10 ganglion cells per ganglion, presence of "giant ganglia",
and increased acetylcholinesterase (AChE) activity, especially in the muscularis
mucosae and lamina propria (3). Clinical manifestation usually occurs after the
neonatal period, with chronic treatment-resistant constipation and abdominal
discomfort. It accounts for over 90% of all NID cases and may also be found in
adults with unexplained gastrointestinal symptoms (6).
In some cases, type B coexists with Hirschsprung's disease, making diagnosis more complex
and requiring precise histological differentiation (4).
NID is a rare congenital ENS disorder, often underdiagnosed due to nonspecific symptoms and
diagnostic difficulties. Prevalence varies by region, criteria, and patient age, ranging from
1:3,000 to 1:7,500 live births (4). Type Bis significantly more frequent than type A, representing
90—-95% of diagnosed cases (1,3). Type Ais extremely rare and poorly documented. The age of
onset for Type A is predominantly neonatal. Type B typically manifests within the first months
of life but may be diagnosed during adolescence or adulthood (6). Some data suggest a slightly
higher incidence in males, though not statistically significant (3).
NID, particularly type B, is considered a disordered development of the ENS following normal
neural crest colonization of the bowel. Unlike Hirschsprung's disease, where ganglion cells are
absent, in NID, they are present but morphologically and functionally abnormal (1).
Pathological Features of Type B include hyperplasia of submucosal plexuses; >8 ganglion cells
per ganglion; hyperinnervation of the muscularis mucosae and lamina propria, and increased
acetylcholinesterase (AChE) activity. These changes cause dysregulated neuro-motor
coordination, clinically leading to delayed intestinal transit, constipation, and abdominal
distension (3). Some researchers propose that type B NID may represent a reactive hyperplasia
of the ENS in response to chronic constipation, rather than a true congenital dysplasia—a topic
still debated in the literature (2).
Although the pathogenesis of NID is less well understood than Hirschsprung’s disease, some
studies suggest a genetic link, especially in familial cases or with associated congenital
anomalies. Involvement of the following genes is suspected: RET proto-oncogene — studied as
a common factor in ENS anomalies; GDNF — supports ganglia maintenance, and EDNRB and
EDN3 — associated with neural crest migration.
A key study by Fernandez et al. (2009) investigated the role of RET in type B NID patients,
identifying specific polymorphisms that may act as modifiers, though not causative (5). Unlike
Hirschsprung's disease, no known pathogenic mutations have been definitively linked to NID.
Around 30-—-35% of patients with NID have other congenital anomalies, including
Hirschsprung's disease, genitourinary malformations, and genetic syndromes (e.g., Down
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syndrome)(5). A combined form with Hirschsprung's is seen in 10—20% of Hirschsprung's
cases, making NID a crucial differential diagnosis (4).

Typical symptomsinclude chronic constipation, abdominal pain and distension, and difficulties
with flatulence and defecation (4, 6). Manifestations vary based on age, morphological severity,
and NID type (A or B). Symptoms often mimic other intestinal dysmotility disorders, especially
Hirschsprung's disease, leading to delayed diagnosis (1, 2).

Physical findings may include: empty rectum on digital rectal exam despite fecal retention
proximally; regular neurological exam, and infrequent or absent defecation.

Hirschsprung's disease may coexist with overlapping symptoms but requires different
treatment approaches (1).

Diagnosing NID is challenging due to the nonspecific clinical features, lack of universal
diagnostic standards, and the need for invasive histological analysis — rectal biopsy with
histological and histochemical staining.

Patients often are diagnosed retrospectively or after treatment failure for chronic
constipation (3,4,6). Main histological criteria (1) are: 20% of ganglia with >8 ganglion cells
(“giant ganglia”); 1 giant ganglion per 2 mm? of submucosa; hyperplasia of nerve plexuses;
hyperinnervation of the muscularis mucosae. Histochemical and immunohistochemical
markers include AChE — increased in lamina propria and muscularis mucosae; and S-100,
PGP9.5, calretinin — for ganglia and nerve fibers visualization (3)

Genetic testing for RET and other Hirschsprung-related genes may suggest a genetic basis in
some type B NID cases (5), especially with familial history or congenital anomalies, though it is
not mandatory.

Imaging studies are crucial and support diagnosis: contrast enema — may show colon dilation
but lacks a transition zone (unlike Hirschsprung'’s); manometry — abnormal reflexes; rectoanal
inhibitory reflex may be preserved in NID, aiding differential diagnosis.

Differential diagnosis includes Hirschsprung's disease, functional constipation, Ogilvie's
syndrome, and chronic idiopathic intestinal pseudo-obstruction.

Both NID and Hirschsprung’'s disease are the most common neurointestinal dysplasias,
presenting with intestinal dysmotility, constipation, distension, and delayed defecation.
Despite similar symptoms, they have distinct pathogenesis, histology, and treatment
strategies (1, 3).

Comparison between Neuronal Intestinal Dysplasia (NID) and Hirschsprung'’s Disease

Characteristic Neuronal Intestinal Dysplasia (NID) | Hirschsprung’s Disease
Aganglionosis (absence
Pathogenesis Hyperp.la3|a of ganglion cells and of ganglion cells) in the
nerve fibers submucosa and
myenteric plexus
Onset of Symptoms Early childhood or later Neonatal (90% within
ymp (sometimes in adulthood) first 6 weeks)
) Almost always delayed
Meconium Passage Often delayed, but not always (>48 hours]
Digital Rectal Examination Empty rectum, put with a retained | Empty rgctum,
fecal mass proximally hypotonia
Rectoanal Inhibitory Reflex Usually preserved (on anorectal Absent
manometry)
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Hyperplasia of ganglia (>6 | Absence of ganglia +

Biopsy — Histology cells/ganglion), presence of giant | hypertrophied nerve
ganglia fibers
AChE Staining Increased activity (hon-specific) StrongIY mcrea.sed "
the lamina propria
. . S-100, PGP9.5, S. calretinin — mark | Calretinin (-) in
Immunohistochemistry . L
ganglion cells aganglionic zone
. Possible RET mutations are | RET, EDNRB, GDNF —
Genetics . . .
inconsistently present well studied
TREATMENT

Conservative management includes dietary modifications, laxatives, and rectal irrigations (4)
In severe cases, surgical treatment may be necessary (6). Due to the nonspecific and
heterogeneous nature of symptoms, treatment must be individualized, based on symptom
severity, treatment response, and histological findings (1, 2).

Most patients, especially those with mild symptoms, respond to non-surgical treatment
similar to functional constipation therapy - dietary changes, osmotic laxatives, stimulant
laxatives, and rectal enemas. The success rate of conservative treatment is high: 60—80% of
patients with type B NID improve or experience full symptom resolution (3).

Surgical treatment is reserved for: severe, medication-resistant NID; established megacolon;
frequent hospitalizations; poor quality of life. Surgical options include: segmental resection —
in localized NID; colostomy/ileostomy — for decompression; total/subtotal colectomy with
coloanal anastomosis — if unclear extent or similarity to Hirschsprung's disease.

Histological mapping of the affected segment is critical, as improper resection may not relieve
symptoms (1).

Patients with NID require long-term monitoring, periodic assessment of intestinal motility, and
support in managing recurrent constipation.

CLINICAL CASE

We present the case of a 37-year-old male with a history of abdominal discomfort and
constipation, with regular use of laxatives with variable effect. The patient underwent multiple
endoscopies with no histological confirmation of NID. Imaging suggested megacolon.
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Surgery revealed a dolichocolon, predominantly on the left side and sigmoid colon
(dolichosigma), and a high position of the splenic flexure. Segments of the colon were
moderately dilated. On palpation: thinned intestinal wall, reduced tone, and near absence of
peristalsis.

Histological findings revealed no direct signs of aganglionosis, but the presence of follicular
hyperplasia and chronic functional intestinal obstruction, which are indicative of NID type B.

CONCLUSION

NID remains a diagnostic and therapeutic challenge due to its overlap with Hirschsprung's
disease and other enteroneuropathies. A multidisciplinary approach is essential for accurate
diagnosis and optimal management.
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NMPEAMMCTBA HA NAMAPOCKOTICKKA NMOAXOA B YEPHOAPOBHATA XUPYPTUA:
MEPUONEPATUBHU N AbATOCPOYHWU PE3YATATU [BULGARIAN]

PE3HOME

BvBegeHue: Nanapockonckama xupypausi Ha uepHus gpob npemuvpnsa cbwecmBeHo pagBumue
npe3 nocaegHomo gecemuAemue. B cpaBHeHue c koHBeHuuoHaAHUS nogxog ca HaAuue
npeBv3xokgawu gaHHU no oOmHoweHue Ha kpvBo3azyba, 60OAHUUEH npecmol u
caegonepamuBHU  ycAoXkHeHus, npu  cxogHu oOHkonoz2uuHu 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 ocuzypsiBaHe Ha no-gobpa cpaBHumocm 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: VIHmpaonepGUBHu ¢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
ocvwecmBeHu npu 208 nauueHmu (26%). MHgukayuume 3a onepamuBHO AeuyeHue 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
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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

DOI:10.5281/zenod0.15582022 60


https://bgss.eu/

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

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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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 HezamuBeH npozHocmuueH b6eaez (HR: 1,951; 95% ClI: 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 Memacma3u 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 paHgoMu3upaHo
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 nepuonepamuBHu noA3u
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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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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HEMHBA3WUBHU CKPUHWHIOBU METOAM 3A PAHHO OTKPUBAHE HA KOAOPEKTAAEH
PAK [BULGARIAN]

PE3HOME

YBog: KonopekmanHusasm kapuuHoM e mpemama Hal-pa3npocmpaHeHa npuyuHa 3a pak B8
cBemoBeH mMawab u cpeg HaceneHuemo B pazBumume cmpaHu npubaugumenHo 5% we
6bgam guazHocmuuupaHu ¢ moBa 3abonaBaHe no Bpeme Ha mexHus >kuBom. Yecmo
cpewaHume cumMnmomMu Ha konopekmaneH kapuuHoM (npomsiHa BvbB du3uonozussma Ha
uepBama, pekmanHo kopBeHe, 3azyba Ha mezno) ce npegcmaBsm kocHo B kypca Ha
6onecmma. Te3u cumnmomu obaue He ca cheyuduuHu u canegoBameAaHo umam gocma Hucka
nonokumenHa npo2HocmuyHa cmouHocm (3-4%,) nopagu koemo He ca gocmambuHO
uHdopMmamuBHuU 3a nocmaBsaHe Ha guazHo3ama camo Bb3 ocHoBa Ha msAX. Bbnpeku moBa, Hau-
BakHusm npozHocmuueH ¢dakmop e cmaguam Ha 3abonsBaHemo npu nocmaBsHe Ha
guazHo3a, 3amoBa ca cv3gageHu ckpuHuHz208u npozpamu 3a konopekmaneH kapuuHom B MHO20
cmpaHu 3a Auua Hag 60-2oguwHa Bv3pacm.

Llen: Aa ce ycmaHoBu 3HaueHuemo Ha cmouHocmume Ha dekanHus kaanpomekmuH u M2-
nupyBamkuHa3zama 3a paHHa gua2Hocmuka Ha konopekmaneH kapuuHom c pa3AuvHa
Aokaaugauus.

Mamepuan u Memogu: NMpocnekmuBHo ca npoyueHu 06wo 90 yuacmHuka, pa3npegenaeHu B
mpu 2pynu kakmo caegBa: 30 nauueHmu c konopekmaneH kapuuHom, 30 nauueHmu cbc
CUHgpPOM Ha pa3gpa3HeHomo uepBo u 30 nauueHmu 6e3 ycmaHoBeHO XPOHUUYHO Op2aHUYHO
uau oHkonozuuHo 3abonsiBaHe Ha 2acmpouHmecmuHanHus mpakm — koHmpoaHa 2pyna.
Bcuuku cybekmu, BkaloueHu B npoekma ca nayueHmu CbC CUMNMOMU OM CMpaHa Ha
2acmpouHmecmuHanHus mpakm uau nocemuau YMBAA ,A-p I'. CmpaHcku” EAA — 2p. MNaeBeH
no noBogu, HecBvp3aHu c AeueHue (Hanp. npodurakmuuHu npeanegu, KOHMpPOAHU npeaaegu).
Mpu Bcuuku ca u3caegBaHu cmouHocmume Ha ¢ekanHus kaanpomekmun (FC) u M2-
nupyBamkuHa3ama.

Pe3yamamu: Haauue e gocmoBepHo pa3auuHa cmeneH Ha kopeaauust Mexkgy cmouHocmume
Ha ¢ekanHus kaanpomekmuH u M2-nupyBamkuHazama - npu 85 % om nauueHmu c
konopekmaneH kapuuHom ca 3aBuweHu , u makuBa coc cuHgpom Ha pa3gpa3HeHomo uepBo
50% om nayueHmume, cpaBHeHu meXkgy gBeme 2pynu u cnpsiMo yyacmHuuu 8 koHmpoAHama
2pyna.

Auckycus: NMoBuwaBaHe Ha FC Bv3HukBa npu 20AaM0 pa3Hoobpa3ue om cmoMawHo-upeBHu
cbcmosiHusi, BkalouumenHo koaum u 3nokauecmBeHo 3abonsiBaHe u Bwnpeku ue e
uyBcmBumenHa msipka 3a Bv3naneHue, He e cneyuduyHO 32 HUMO egHO CbCmosiHUe. Bonpeku
moBa, kamo ce uma npegBug BakHocmma Ha Bv3naneHuemo npu pa3zBumuemo u
npozpecusma Ha paka, Haauduemo Ha noBuweH FC moXe ga npegocmaBu gonbAHUMEAHA
oueHka Ha pucka 3a nauueHma om konopekmaaHa Heonaa3us u npoz2pecusi. FC e ycmouluuB Ha
eH3uUMHO pa3zpa)kgaHe no Bpeme Ha npemMuHaBaHe npe3 cmoMawHo-upeBHua mpakm u
ocmaBa cmabuaeH go 7 gHu npu cmauHa memnepamypa. OcBeH moBa e AecHO u3mepuMm.
KpauHusm pe3yamam moXke ga 6bge HaauueH caeg 15 MuHymu obpabomka.

MupyBam kuHa3a u3zoeH3uM mun M2 (M2-PK) e om cvwecmBeHO 3HaYeHue 3a MymMOopHuUs
pacmexk Ha konopekmaneH pak upe3 peayAaupaHe Ha knembvbyHama npoAudepayus u Mmuzpauyus
Ha pakoBu kaemku Ha gebenomo uepBo. Mo-20AaMo koauuecmBo om mo3u u3omep ce HaMmupa
B8 HanpegHan myMopeH cmagul u e cBobp3aHO ¢ AuM@PHU Memacmazu hpu hauueHmu c
konopekmaneH pak. TymopHa M2-PK ce omkpuBa Bv8 d¢dekanuume Ha nauyueHmu c
konopekmaneH kapuuHom u koaopekmanHu noaunu. KoauyecmBomo Ha M2-PK BvB
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dekanuume wmoke ga b6vge koauuecmBeHo onpegeneHO u4pe3 eH3uMHO-cBobp3aH
umMyHocopbeHmeH aHaau3 (ELISA) u no mo3u HayuH ¢dekanHa M2-PK e npegnaokeHa kamo
uHcmpyMeHm 3a omkpuBaHe Ha konopekmaneH kapuyuHom [19-21].

MN3Bogu: Hacmoswomo npoyuBaHe noka3Ba, ue kakmo HuBama Ha pekanHu M2-PK, maka u Ha
kannpomekmuH Mo2am ga gonpuHecam 3a paHHOmMo, HeuHBa3uBHo omkpuBaHe Ha
konopekmaneH pak. Te3u Mapkepu Moz2am ga cAykam kamo noAe3HU uHCmpyMeHmu 3a
ckpuHuH2, ocobeHo npu acuMnmoMamuyHU uHguBugu, U ga NoMo2Ham 3a npuopumu3upaHe
Ha nauueHmMume 3a no-HamambWwHO eHgockoncko u3caegBaHe.

KARYOBU AYMU
konopekmaneH pak, M2-nupyBam kuHa3a, ¢ekaneH kannpomekmuH, HeuHBaH3uBHU Memogu

BbBEAEHUE

KonopekmanHusm kapuuHom e mpemama Hall-pa3npocmpaHeHa npuyuHa 3a pak 8 cBemoBeH
mMaw,ab u cpeg HaceneHuemo B pa3zBumume cmpaHu npubauzumenHo 5% we 6bgam
guazHocmuuyupaHu ¢ moBa 3abonsBaHe no Bpeme Ha mexHusa >kuBom. Yecmomama Ha
konopekmaneH kapuuHom e msicHo cBbp3aHa ¢ Bv3pacmma, a B8 pazBuBawume ce cmpaHu
cpegHama Bv3pacm npu nocmaBsHe Ha guazHo3ama e 68 20guHuU 3a MbXkeme u 73 20guHuU 3a
»keHume [1, 2]. MoBeuemo cAayyau Ha konopekmaneH kapyuHoM ca cnopaguuHu U npo2pecupam
NOCMENEHHO C meueHue Ha BpemMemo npe3 nocanegoBamenHocmma ageHom-kapuuHoMm [3].
Yecmo cpewaHu cuMmnmomu Ha konopekmaneH kapuuHom (npomsiHa BvB duzuorozusma Ha
uepBama, pekmanHo kopBeHe, 3azyba Ha mezno) ce npegcmaBsm kocHo B kypca Ha
6onecmma. Te3u cumnmomMu obaue He ca cheyuduuHu u caAegoBameaHo uMam gocma Hucka
nonokumenHa npo2HocmuyHa cmouHocm (3-4%,) nopagu koemo He ca gocmambuHO
uHdopmamuBHuU 3a nocmaBsaHe Ha guazHo3ama camo Bb3 ocHoBa Ha msX. Bbnpeku moBa, Hau-
BakHusm npozHocmuueH ¢dakmop e cmaguam Ha 3aboasBaHemo npu nocmaBsHe Ha
guaz2Ho3a, 3amoBa ca cv3gageHu ckpuHuHz20B8u npozpamu 3a konopekmaneH kapuuHom B MHO20
CmpaHu 3a Auya Hag 60-2oguwHa Bv3pacm [4].

3AamHussm cmaHgapm 3a guaz2Ho3a Ha konopekmaneH kapuuHoM e koaoHockonusima, HO
Hegocmambuu Ha Memoga ca, ue e uHBa3uBHa, uguckBawu noBeue pecypcu u e ckvna [2, 4-6].
BMecmo moBa, Memogbm 3a ckpuHuHz 3a konopekmaneH kapuyuHoM, uznon3Ban B noBeuemo
cmpaHu, e mecmom 3a ¢ekaneH xemoz2nobuH (F-Hb), nocnegBaH om uHCcmpyMeHmManHo
uzcnegBaHe Ha gebeanomo uepBo npu cybekmu c nonokumeneH mecm. TouHocmma Ha F-Hb
mecma 3aBucu om u3noan3BaHus Memog u 2paHuvyHama cmolUHocm 3a geduHupaHe Ha
nonoXkumeneH mecm. QekanHume umyHoxuMuuHu mecmoBe (FIT) ce npegcmaBsam no-gobpe
om F-Hb mecm — me umam cneuuduuHocm 94% npu omkpuBaHe Ha konopekmaneH
kapuuHoM, HO caMo ymepeHa uyBcmBumeaHocm (74%) u He ycnaBam ga omkpusm
npegpakoBu cvbcmosiHua (noAunu u ageHomu). Huckama uyBcmBumeaHocm Ha FIT 3a
omkpuBaHe Ha paHHU emanu Ha konopekmaneH kapuuHoM noguepmaBa Heobxogumocmma om
HaMupaHe Ha HoBu buomapkepu, koumo 6uxa Mo2AU ga nogobpam cmeneHma Ha omkpuBaHe
npu ckpuHuH2 3a konopekmaneH kapuuHom [7-9].

LLEA

Aa ce ycmaHoBu 3HaueHuemo Ha cmolUHocmume Ha dekanHus kaanpomekmuH u M2-
nupyBamkuHazama 3a paHHa gua2Hocmuka Ha konopekmaneH kapuuHOM C pa3AuuyHa
Aokaauzauus.
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MATEPUAA N METOAN

MpocnekmuBHo ca npoyueHu 06w,o 90 yuacmHuka, pagnpegeaneHu B mpu 2pynu kakmo caegBa:
30 nauueHmu c konopekmaneH kapuuHoM, 30 nayueHmu CbC CUHgGPOM Ha pa3gpazHEHOmMo
uepBo u 30 nauueHmMu 6e3 ycmaHoBeHO XPOHUUYHO Op2aHUYHO UAU OHkoAo2uuHO 3abonsiBaHe
Ha 2acmpouHmecmuHaAHus mpakm — koHmpoaHa 2pyna. Bcuuku cybekmu, BkaloueHu B
npoekma ca nayueHmMu CbC CUMNMOMU OM CMpaHa Ha 2aCmpouHMecmMuHaAHUaS mpakm uau
nocemuau YMBAA ,A-p I'. Cmpancku” EAA - 2p. MNaeBeH no noBogu, HecBop3aHu c AeyeHue
(Hanp. npodurakmuuHu npezanegu, koHmpoaHu npezaegu). MNpu Bcuuku ca u3caegBaHu
cmouHocmume Ha pekanHua kaanpomekmuH (FC) u M2-nupyBamkuHa3ama.

Pe3yamamu: Haauue e gocmoBepHo pa3AauuHa cmeneH Ha kopeaauus MeXkgy cmolHocmume
Ha ¢ekanHus kaanpomekmuH u M2-nupyBamkuHazama - npu 85 % om nauyueHmu c
konopekmaneH kapuyuHom ca 3aBuweHu, u makuBa cvc cuHgpom Ha pa3gpa3HeHOmMoO 4vepBo
50% om nayueHmume, cpaBHeHu Mexkgy gBeme 2pynu u cnpsaMo yuacmHuuu B koHmpoaHama
2pyna.

ANCKYCUA

Bv3naneHuemo Ha gebeanomo uepBo moke ga goBege go kaHuepozeHe3a. Haauuue Ha
Bv3nanumeaHa Mukpocpega e kalouoB omauuyumeneH 6enez Ha paka. OcBeH moBa
Bv3nanumenHu peakuyuu Ha AokanHO u cucmeMHo HUBo uzpassm BarkHa poast B npozpecusima Ha
3abonnBaHemo u ouenssBaHemo npu konopekmaneH kapuuHoM. Hacmoswume memogu 3a
oueHka Ha nokanAHOmMoO Bb3naneHue pa3uumam Ha B3emaHe Ha mvkaHHU npobu, koumo He ca
nogxogsawu 3a nonyaauyuoHeH ckpuHuHe [6, 11, 12].

QekanHuam kaanpomekmuH (FC) e uyBcmBumeneH mapkep 3a Bb3naneHue Ha gebeaomo
uepBo, ugnon3zBan 2naBHo npu kauHuuHa oueHka Ha Bb3naanumeaHo 3aboaaBaHe Ha uepBama.
MN3non3Ba ce 3a pa3zpaHuvaBaHe MeXkgy op2aHuU4YHU U PyHKUUOHAAHU HapyweHUst Ha gebeaomo
uepBo. Tou e kaayut-cBvp3Baw, npomeuH, npuHagaeXkaw, kem cemelicmBo npomeuHu S-100,
CbCMOSAW,0 CE OM Mpu nhoAunenmugHu Bepuau u ce Hamupa npeguMHo B uumonaagmama Ha
HeympoduAaume u MembpaHama Ha MoHouumume. FC ce ocBo6o)kgaBa Bopxy Heympoduaume
npu kaemvuHa cMbpm uAu yBpeXgaHe u ce cMama, yue uma pez2yAamopHU pPoAu Bopxy
koMnoHeHMume Ha Bv3naaumenHusa npouec, BkalouumenHo gpyau mueaougHu kaemku (Hanp.
CD11b+ knemku) [5, 13]. FC HaBAu3a B AymeHa Ha yepBama upe3 Muzpauus u e ycmouuuB Ha
€H3UMHO pa3zpaxkgaHe u caegoBamenHo MoXe AecHo ga 6vbgam omkpum B meaecHu
mamepuanau kamo ¢ekaauu [5]. MoBuwaBaHe Ha FC Bv3HukBa npu 2oAaMo pa3Hoobpa3ue om
cmoMawHo-upeBHU cbocmosiHus, BkalouumeaHo koaum u 3anockauecmBeHo 3aboasBaHe u
Bonpeku ue e uyBcmBumenHa msipka 3a Bv3naneHue, He e cneyuduuyHO 3a HUMO EegHOo
cbcmosiHue. Bonpeku moBa, kamo ce uma npegBug BakHocmma Ha Bb3naneHuemo npu
pa3zBumuemo u npozpecusma Ha paka, Haanuuuemo Ha noBuweH FC moXke ga npegocmaBu
gonbAHUMeAHa oueHka Ha pucka 3a nayueHma om konopekmanHa Heonaa3us u npozpecus [14-
17]. FC e ycmou4uB Ha eH3uMHO pa32pakgaHe no Bpeme Ha npeMuHaBaHe npe3 cMoMawHO-
upeBHusa mpakm u ocmaBa cmabuaeH go 7 gHu npu cmalHa memnepamypa. OcBeH moBa e
ABCHO u3MepuM. KpalHusm pe3yamam MoXke ga 6bge HaauueH caeg 15 MuHymu obpabomka.
CmolHocm nog 50 pg/g e cuumaHa 3a HopmanHa [13].

MupyBam kuHaza uzoeH3zum mun M2 (M2-PK) e cneuuaneH u3o0eH3uM Ha nupyBamkuHa3a,
kalouoB eH3um B pamkume Ha 2aukoauzama, koHmpoaupaw, Memaboau3zbm Ha knemku c Bucoka
ckopocm Ha npoaudepauusi, kamo mymopHu kaemku. Tol omkpuBa cneyuduuHu npomeHu 8
upeBHu knemku npu noaunu u konopekmaneH kapuyuHom, kakmo u nauueHmu ¢ Bucok puck c
0CMPpO UAU XPOHUYHO Bb3naneHue Ha uepBama (Hanp. yauepo3eH koaum, 6oaecm Ha Crohn).
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To3u U30€H3uUM kamanau3upa npeBpvwaHemo Ha dochoeHoanupyBam B8
ageHo3uHmpudocdam, npouzBexkgatuku nupyBam. B 3aBucumocm om memaboAumHume
dyHkuyuu Ha mvkaHume, pa3AuYHU U30€H3uUMU Ha hupyBamkuHa3ama ca u3aBeHu. o Bpeme Ha
obpazyBaHemo Ha mymop, mbvkaHHO-cneyuduyHuUMe u3zoeH3uMu u3uye3Bam u u30eH3UMbM
nupyBamkuHasa ce u3pa3sBa kamo mun M2. 3a pa3auka om Bcuuku gpyau nupyBamkuHaszHu
uzoeH3umu (mun L, M1 u R), koumo ce cbcmoam om uemupu cybeguHuyu, u3oeH3uMbm M2-
nupyBamkuHa3a (M2-PK) mo)ke ga ce cpewa B cuanHo akmuBHa mempamepHa dopma, kakmo u
B8 gumepHa ¢opma ¢ Hucka akmuBHocm. AumepHama ¢opma e noumu HeakmuBHa u
6razonpusmcmBa kaHaAugupaHemo Ha 2aloko3zHume Bva2aepogu B cuHMemMuUHU npouecu,
kamo HykaeuHoBa kuceAuHa, amuHokuceAuHa u cuHme3 Ha MacmHu kuceAauHu. TempaMepHama
dopma e cunHO akmuBHa u 6AazonpusmcmBa eHepz2ulHO-Bb3cmaHoBsBawomo
npeobpazyBaHe Ha pocdoeHoAnupyBam go nupyBam u nakmam. B mymopHu knemku, M2-PK
ce Hamupa 2naBHo B gumepHa dopma u canegoBameaHO e HapeueHa ,mymopHa M2-PK”.
Aumepusauusma Ha M2-PK ce npegu3BukBa om B3aumogelcmBue c pa3AuyHU
oHkonpomeuHu, BkalouumenHo pp60v-src-kuHa3a, oHkozeHeH dubpobracmeH pacmeXkeH
¢dakmop 1 u yuoBewku nanuanoma Bupyc 16 E7 [18,19].

AumepHama ¢opma Ha M2-PK ce ocBobokgaBa om mymopume B kpvBma u moXke ga bbge
koanuvecmBeHo onpegeneHa upe3 caHgBuu eH3uMHO-cBbp3aH UMyHOCOpBEHMEH aHaAu3
(ELISA; ScheBo Biotech AG, lNuceH, l'epmaHus). Mima okono 40 nybaukyBaHu npoyuBaHus 3a
koHueHmpauuume Ha M2-PK B kpbBma caeg 1997. Te noka3zBam 3HauumenHo yBeAauueHue Ha
M2-PK u kopeaayus cbC cmagupaHemo Ha CAegHUMeE MyMopu: MeAaHoM, wumoBugHa Xkaesa,
2bpgu, 6sA gpob, b6vbpek, e3odazeaneH, cmomaweH, naHkpeamuueH, konopekmaneH,
AluHukoB, uepBukaneH u 6vbpeueH kapuuHoM. AbA20CPOUYHOMO onpegeasHe Ha M2-PK 8
EDTA-nnagMama ce u3non3Ba kamo uHcmpymeHm 3a nocaegBawu u3caegBaHusa 3a
HabAlogaBaHe Ha Heycnex, peuuguB uau ycnex no Bpeme Ha mepanusama. MNpu konopekmaneH
kapuuHom u ageHoM M2-PK ce ocBobo)kgaBa B8 dpekaauu [18,19].

M2-PK e om cbwecmBeHo 3HaueHue 3a mymopHus pacmex Ha konopekmaneH pak upes3
pezaynupaHe Ha kaembvuHama npoaudepauus u Muzpauus Ha pakoBu knemku Ha gebenomo
uepBo. Mo-20n5M0 koauuecmBo om mo3u uzomep ce Hamupa B HanpegHaA myMopeH cmagud u
e cBvp3aHo c AuMdHU Memacma3su npu nayueHmu c konopekmaneH pak. TymopHa M2-PK ce
omkpuBa BvB dekanuume Ha nayueHmu ¢ konopekmaneH kapuyuHoM u konopekmanHu noaunu.
KoAauvecmBomo Ha M2-PK BvB dpekaruume moxke ga 6vge koanuuecmBeHo onpegeneHo upes
€H3UMHO-cBbp3aH uMyHocopbeHmeH aHaau3 (ELISA) u no mo3u HauuH dekanHa M2-PK e
npegnaoXkeHa kamo uHcmpyMeHm 3a omkpuBaHe Ha konopekmaneH kapuuHom [19-21].
Bbop3uam mecm 3a d¢ekanHa M2-PK noka3zBa uyBcmBumeaHocm, cneuyuduuHocm,
noAnokumeAHa Npo2HOCMUYHa cmolUHOCM U ompuuameAHa npo2Hocmu4yHa cmolHocm B8
58,8%, 855%, 11,2% u 98,5%, cvomBemHo, npu omkpuBaHe Ha konopekmaneH
ageHokapuuHoM. 3a omkpuBaHe Ha konopekmaneH ageHoMmM, mo3u mecm gaBa
uyBcmBumeaHocm, cneuyuduyHOCmM, nNOAOXKUMEAHa npo2HOCMU4YHa cmoluHoCcm U
ompuuameAHa hpo2HoCmMuyHa cmouHocm B 27,3%, 86,3%, 27,0% u 86,5%, coomBemHo [22].

N3BOAU

Hacmosiwomo npoyuBaHe noka3Ba, ue kakmo HuBama Ha dekanHu M2-PK, maka u Ha
kannpomekmuH Mo2am ga gonpuHecam 3a paHHOmMoO, HeuHBa3uBHo omkpuBaHe Ha
konopekmaneH pak. Te3u mapkepu Moz2am ga cAay)kam kamo noAe3HU uHCmpymMeHmu 3a
ckpuHuH2, 0c06€eHO Npu acuMNMoOMamuyHU uHguBugu, U ga noMO2Ham 3a npuopumusupaHe
Ha nayueHmMume 3a no-HamambvWwHO eHgockoncko ugcaegBaHe.
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NON-INVASIVE SCREENING METHODS FOR EARLY DETECTION OF COLORECTAL
CANCER [ENGLISH]

SUMMARY

Introduction: Colorectal carcinoma is the third most common cause of cancer worldwide, and
among the population in developed countries, approximately 5% will be diagnosed with this
disease during their lifetime. Common symptoms of colorectal carcinoma (change in bowel
physiology, rectal bleeding, weight loss) present late in the course of the disease. However,
these symptoms are non-specific and therefore have a relatively low positive predictive value
(3-4%); therefore, they are not sufficiently informative to make a diagnosis based solely on
them. However, the most important prognostic factor is the stage of the disease at diagnosis,
which is why colorectal carcinoma screening programs have been established in many
countries for people over 60 years of age.

Objective: To determine the importance of fecal calprotectin and M2-pyruvate kinase values
for the early diagnosis of colorectal carcinoma of different localizations.

Material and Methods: A total of 90 participants were prospectively studied, divided into three
groups as follows: 30 patients with colorectal carcinoma, 30 patients with irritable bowel
syndrome, and 30 patients without established chronic organic or oncological disease of the
gastrointestinal tract, serving as the control group. All subjects included in the project were
patients with symptoms of the gastrointestinal tract or who visited the University Hospital "Dr.
G. Stranski" EAD - Pleven on occasions unrelated to treatment (e.g., prophylactic examinations,
control examinations). The values of fecal calprotectin (FC) and M2-pyruvate kinase were
examined in all of them.

Results: There is a significantly different degree of correlation between the values of fecal
calprotectin and M2-pyruvate kinase. In 85% of patients with colorectal carcinoma, the values
are elevated, compared to 50% of patients with irritable bowel syndrome. The correlation is
compared between the two groups and with participants in the control group.

Discussion: Elevated FC occurs in a wide variety of gastrointestinal conditions, including colitis
and malignancy. Although it is a sensitive measure of inflammation, it is not specific to any
particular condition. However, given the importance of inflammation in cancer development
and progression, the presence of elevated FC may provide an additional assessment of a
patient’s risk of colorectal neoplasia and progression. FC is resistant to enzymatic degradation
during transit through the gastrointestinal tract and remains stable for up to 7 days at room
temperature. It is also easily measurable. The final result can be available after 15 minutes of
processing.

Pyruvate kinase isoenzyme type M2 (M2-PK] is crucial for colorectal cancer tumor growth, as
it regulates the proliferation and migration of colon cancer cells. Higher levels of this isomer
are found in advanced tumor stages and are associated with lymphatic metastasis in patients
with colorectal cancer. Tumor M2-PK is detected in the feces of patients with colorectal
cancer and colorectal polyps. The amount of M2-PK in feces can be quantified using an
enzyme-linked immunosorbent assay (ELISA); therefore, fecal M2-PK has been proposed as a
tool for detecting colorectal cancer.

Conclusions: The present study shows that both fecal M2-PK and calprotectin levels can
contribute to the early, noninvasive detection of colorectal cancer. These markers may serve
as useful screening tools, especially in asymptomatic individuals, and help prioritize patients
for further endoscopic investigation.

DOI:10.5281/zeno0do.15951086 87


https://bgss.eu/

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

KEYWORDS
colorectal cancer, faecal M2-PK, calprotectin

BACKGROUND

Colorectal cancer is the third leading cause of cancer worldwide, with approximately 5% of
individuals in developed countries diagnosed during their lifetime. The incidence of colorectal
canceris closelyrelated to age. In developing countries, the median age at diagnosisis 68 years
for men and 73 years for women [1, 2]. Most cases of colorectal cancer are sporadic,
progressing gradually over time through the adenoma-carcinoma sequence [3]. Common
symptoms of colorectal carcinoma (change in bowel physiology, rectal bleeding, weight loss)
present late in the course of the disease. However, these symptoms are not specific to
colorectal cancer and, therefore, have a relatively low positive predictive value (3-4%), thus
precluding their usefulness in establishing a diagnosis of colorectal cancer. However, the most
important prognostic factor is the stage of the disease at diagnosis, so colorectal cancer
screening programs have been established in many countries for individuals over 60 years of
age [4].

Although colonoscopy remains the gold standard for diagnosing colorectal cancer, it is
invasive, resource-intensive, and costly. [2, 4-6]. Instead, the screening method for colorectal
cancer used in most countries is the fecal hemoglobin (F-Hb) test, followed by an instrumental
colon examination in subjects with a positive test result. The accuracy of the F-Hb test
depends on the method used and the cutoff value used to define a positive test. Faecal
immunochemical tests (FIT) perform better than the F-Hb test since they have a specificity of
94% in detecting colorectal cancer but only moderate sensitivity (74%]), thus failing to detect
precancerous conditions (polyps and adenomas). The low sensitivity of FIT in detecting early
stages of colorectal cancer highlights the need to find new biomarkers that could improve
detection rates in colorectal cancer screening [7-9].

OBJECTIVE
To determine the importance of fecal calprotectin and M2-pyruvate kinase values for the early
diagnosis of colorectal carcinoma of different localizations.

MATERIAL AND METHODS

A total of 90 participants were prospectively studied, divided into three groups as follows: 30
patients with colorectal carcinoma, 30 patients with irritable bowel syndrome, and 30 patients
without established chronic organic or oncological disease of the gastrointestinal tract,
serving as the control group. All subjects included in the project were patients with symptoms
of the gastrointestinal tract or who visited the University Hospital "Dr. G. Stranski" EAD - Pleven
on occasions unrelated to treatment (e.g., prophylactic examinations, control examinations).
The values of fecal calprotectin (FC) and M2-pyruvate kinase were examined in all of them.

RESULTS

Thereis a significantly different degree of correlation between the values of fecal calprotectin
and M2-pyruvate kinase. In 85% of patients with colorectal carcinoma, the values are elevated,
compared to 50% of patients with irritable bowel syndrome. The correlation is compared
between the two groups and with participants in the control group.

Discussion: Inflammation of the colon can lead to carcinogenesis. The presence of an
inflammatory microenvironment is a key hallmark of cancer. Furthermore, inflammatory
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responses at the local and systemic levels play an essential role in disease progression and
survival in colorectal cancer. Current methods to assess local inflammation rely on tissue
sampling, which is unsuitable for population screening [6, 11, 12].

Faecal calprotectin (FC) is a sensitive marker of colonic inflammation and is used mainly in
clinically evaluating inflammatory bowel disease to differentiate between organic and
functional colonic disorders. It is a calcium-binding protein belonging to the S-100 family of
proteins, consisting of three polypeptide chains. It is predominantly found in the cytoplasm of
neutrophils and the membranes of monocytes. FC is released on neutrophils upon cell death
or injury and is thought to have regulatory roles on components of the inflammatory process,
including other myeloid cells (e.g., CD11b+ cells) [5, 13]. By migration, FC enters the intestinal
lumen, is resistant to enzymatic degradation, and can be readily detected in body materials
such as faeces [5]. FC elevation occurs in a wide variety of gastrointestinal conditions,
including colitis and malignancy. Although it is a sensitive measure of inflammation, it is not
specific to any of these conditions. However, given the importance of inflammation in the
development and progression of cancer, the presence of elevated FC may provide an additional
estimate of a patient's risk of colorectal neoplasia and progression [14-17]. FC is resistant to
enzymatic degradation during passage through the gastrointestinal tract and remains stable
for up to 7 days at room temperature. Furthermore, it is easily measurable. The final result can
be available after 15 minutes of processing. A value below 50 pg/g is considered normal [13].
M2-pyruvate kinase (M2-PK] is an isoenzyme involved in glycolysis and plays a critical role in
the metabolism of highly proliferative cells, including cancer cells. It detects specific changes
in intestinal cells in polyps and colorectal cancer, as well as in high-risk patients with acute or
chronic gut inflammation (e.g., ulcerative colitis, Crohn's disease). This isoenzyme catalyzes
the conversion of phosphoenolpyruvate to adenosine triphosphate, producing pyruvate.
Different isoenzymes of pyruvate kinase are expressed depending on the metabolic functions
of tissues. During tumour formation, tissue-specific isoenzymes disappear, and the pyruvate
kinase isoenzyme is expressed as type M2. Unlike all other pyruvate kinase isoenzymes (L, M1,
and R types), which consist of four subunits, the M2 pyruvate kinase isoenzyme (M2-PK] can
occur in a highly active tetrameric form as well as in a dimeric form with low activity. The
dimeric form is almost inactive and favours the channelling of glucose carbons into synthetic
processes such as nucleic acid, amino acid, and fatty acid synthesis. The tetrameric form is
highly active and favours the energy-reducing conversion of phosphoenolpyruvate to
pyruvate and lactate. In tumour cells, M2-PK is mainly found in the dimeric form and is
therefore termed "tumour M2-PK". Dimerization of M2-PK is induced by interaction with
various oncoproteins, including pp60v-src-kinase, oncogenic fibroblast growth factor 1, and
human papillomavirus 16 E7 [18,19].

The dimeric form of M2-PK is released from tumours into the blood and can be quantified by
sandwich enzyme-linked immunosorbent assay (ELISA; ScheBo Biotech AG, Giessen,
Germany). About 40 studies on M2-PK concentrationsin blood have been published since 1997.
These studies reported a significant increase in M2-PK and a correlation with the staging of
the following tumors: melanoma, thyroid, breast, lung, kidney, esophageal, gastric, pancreatic,
colorectal, ovarian, cervical, and renal carcinoma. Long-term determination of M2-PKin EDTA-
plasma is used as a follow-up tool to monitor failure, relapse, or success during therapy. In
colorectal cancer and adenoma, M2-PK is released in faeces [18,19].

M2-PK is essential for colorectal cancer tumour growth by regulating colon cancer cell
proliferation and migration. A higher amount of this isomer is found in the advanced tumour
stage and is associated with lymphatic metastasis in colorectal cancer patients. Tumour M2-

DOI:10.5281/zeno0do.15951086 89


https://bgss.eu/

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

PK is detected in the faeces of patients with colorectal cancer and colorectal polyps. The
amount of M2-PK in faeces can be quantified using enzyme-linked immunosorbent assay
(ELISA); thus, faecal M2-PK has been proposed as a tool for colorectal cancer detection [19-
21].

The rapid faecal M2-PK test showed sensitivity, specificity, positive predictive value, and
negative predictive value in 58.8%, 85.5%, 11.2% and 98.5%, respectively, in detecting
colorectal adenocarcinoma. For the detection of colorectal adenoma, this test gave sensitivity,
specificity, positive predictive value, and negative predictive value in 27.3%, 86.3%, 27.0%
and 86.5%, respectively [22].

CONCLUSIONS

Our findings suggest that both faecal M2-PK and calprotectin levels can contribute to the
early, non-invasive detection of colorectal cancer. These markers may serve as useful
screening tools, especially in asymptomatic individuals, and help prioritize patients for further
endoscopic evaluation.
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WAEYC MPU METACTATUYEH CKBAMO3HOKAETBbYEH KAPLIMHOM HA LUMAKATA HA
MATKATA [BULGARIAN]

PE3HOME

BvBegeHue:

Pakem Ha wulkama Ha Mamkama e 3-momo Hau-uyecmo cpewaHo 3A0kauecmBeHo
3abonnBaHe npu >keHume. Mpu aBaHcupaAu caAyuau, Hepsigko ce HabalogaBam ganeuHu
Memacma3su, 3acsz2auu CbCegHu op2aHu. [epumoHeanHa kapuuHoMamo3a e psigko cpewaHa u
ce omkpuBa B8 okono 1% om HoBoguazHocmuuyupaHume.

B pa3azaegaHusa kauHuueH caydal npegcmaBsme >keHa Ha 43- 20gUHU, guazHOCMuyupaHa ¢
kapuuHoM Ha wulkama Ha mMamkama u AekyBaHa upe3 xucmepekmomusi ¢ nocaegBawa
Avuemepanus. [pu nocaegBawa ekcnaopauusa Ha kopemHama kyxuHa no noBog
aneHgekmomua mpu Meceua cAeg pagukanHama xupyp2uyHa uHmepBeHuuss U
paguomepanusima He ca ycmaHoBeHu makpockoncku BmopuuHu Ae3uu B kopemHama kyxuHa.
Tpu meceua no- kvcHo nauueHmkama e pexocnumanu3upaHa no noBog ocmpa upeBHa
Henpoxogumocm ¢ ekcmepHanHa komnpecusa Ha koaoH cuzmougeyM. MHmpaaonepamuBHo e
ycmaHoBeHa momaaHa kapuyuHoMamo3a Ha napuemaneH u BucuepaneH NepuMOoHeyM.
Auckycus:

HaAnuvyuemo Ha momanHa kapuuHoMamo3a e Aow npo2HocmuueH 6ene2 nopagu azpecuBHus
MaAu2HeH nomeHuuaA Ha ckBaMo3Hus kapyuHoMm Ha MamouHama wutka u e cBugemeacmBo 3a
cucmeMHo paznpocmpaHeHue. CocmosiHuemo ce xapakmepu3upa c Bucok Aemaaumem u Hal
— yecmo C npozpecupa go ocmpa upeBHa Henpoxogumocm cAegcmBue Ha momanHama
kapuuHomamo3a. OnepamuBHo AeueHue, nocaegBaHo om naauamuBHa xumuomepanusi u
AokanHa Abuemepanus, ca MEmogume 3a AeYeHUE, NPegAaz2aHu Ha hayueHmume.

KAKUYOBU AYMU
ckBamo3HokaemubueH kapuyuHoM, SCC, uaeyc, nepumoHeanHa kapyuoHammo3sa

BbBEAEHUE

Pakbm Ha MamouyHama wutika e 3HauumeneH 3gpaBeH npobaem B 2nobaneH mawab, knacupaH
Ha uemBvpmomo msicmo cpeg pakoBume 3aboasBaHus cpeg >keHume. 3a 2022 e.
npubauzumenHo 660 000 »keHu ca buAu guazHocmuuupaHu ¢ pak Ha MamouHama wulka, a
okono 350 000 cMbpmHU cAyuas ca buAu npuyuHeHu om moBa 3aboasBaHe [1]. Yecmomama
Ha 3aboneBaemocm u cMbpmHocm Bapupa 3HauumeAHo B pa3auvyHume pez2uoHu, kamo no-
Bucoku HuBa ce HabalogaBam B cmpaHume c Hucku u cpegHu goxogu ocobeHo B Adpuka,
LleHmpanHa AMepuka u HKDzougmouHa A3us [2]. Hali — uecmo 3acezHamu ca keHu mexkgy 35—
44 20guUHU cbc cpegHa Bv3pacm 502. Ha 3a6oaeaume [3].

ABama Hal-uecmo cpewaHu Buga Ha paka Ha MamouHama wultka ca naockokaembvuHusm u
ageHokapuuHoMbm. MaockoknembuHusm kapuuHom (MKK) npegcmaBasBa npubau3umenHo
75 % om kapuuHoMume Ha MamouyHama wulka, gokamo ageHokapuyuHomume ca 20—25 %, a
ageHockBamo3Hume BapuaHmu — okoao 3 % [4,5].

Hal-3Hauumussim puckoB ¢pakmop 3a SCC e uHdekuyusma c uoBewku nanunomeH Bupyc (HPV),
no-cneuyuanHo HPV munoBe 16 u 18, koumo ce cpewam B noBeuemo cayuau [6]. Apyau
puckoBu d¢dakmopu BkalouBam paHHa cekcyanHa akmuBHocm, MHoXecmBo cekcyanHu
napmHbopu [7], omcaabeHa uMyHHa cucmema / pa3Bum cuHgpoMm Ha npugobumama uMyHHa
HegocmambwuHocm [8], obezumem [9], mlomloHonyweHe [10], HenpaBuAeH xpaHumeAeH
pexkum [11] u npogbemkumenHa ynompeba Ha opaaHu koHmpauenmuBu [12]. BbgmoXkHocmume
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3a AeyeHue Ha mo3u Bug pak Bapupam B8 3aBucumMocm om cmagus My, ycmaHoBeH om
Me)kgyHapogHama ¢egepauus no 2uHekoaozus u akywepcmBo (FIGO) [13].

MNMepumoHenHama kapuuHoMmamo3a (1K), kamo cuHxpoHHa UAU MemaxpoHHa Haxogka, ce cpewa
npu npubauzumenHo 15—30% om guazHocmuuupaHume abgoMmuHo-ma3oBu 3ano0kauecmBeHu
3abonaBaHus [14]. Hal-uecmo ce cpewa npu pak Ha aluHuuume (go 75—85%) [15], pak Ha
cmomaxa (14—43%) [16, 17], konopekmaneH pak (4—10%) [14, 18], pak Ha naHkpeaca (go 20% B8
HanpegHaAu cayJau) [19] ( Auazpama 1).

Ovarian Cancer | 75%

Gastric Cancerf 30%

Colorectal Cancer f 10%

Pancreatic Cancer 20%

Appendiceal Cancer | 40%

Cervical Cancerf 1%

Estimated Incidence (%)

0 20 40 60 80 100
Approximate Incidence (%)

Auazpama 1. lpubAuzumeAHa yecmoma Ha NnepumoHeaAHa kapyuHomamo3za npu pa3AudHu BugoBe nepBuyHu mymopu.
AaHHume ca o606weHu om nybaukyBaHu u3moyHuyu u npegcmaBam cpegHu cmolHOCMU 30 CUHXPOHHO U MeMAaxpoHHO
nepumoHeaAHo aHeakupaHe.

Mpu 20AIM NpoueHmM om 3aboAeAume npozpecusima Ha 3aboasBaHemo ce HabalogaBa npe3
nopBume gBe 2oguHu, koemo e Aow npo2HOCMuueH beae2 3a u3zxoga om 3aboasBaHemo
nopagu ozpaHuvyeHu mepaneBmuuHu Bv3zmoxkHocmu [20, 21].

Pakem Ha MamouyHama uwutka o6ukHoBeHo ce pa3npocmpaHsBa AumM@o2eHHO UuAu
XemMamozeHHo, kamo Hal-uecmume AokaAu3ayuu Ha ganeuyHama gucemuHauusi ca beaume
gpoboBe u kocmume, a AokanHo — pekmyMbm, nukouyHusm mexyp [22]. Memacma3ume B
cmoMawHo-upeBHus mpakm (4%) [23] uAu nepumoHeanHUMe Mmemacmasu ca uskalouumeaHo
pegku 3a mo3u Bug kapuuHoMm, no-manko om 2% om cayuyaume [24- 26], kamo npu MKK
yecmomama e ow,e no-Hucka B8 cpaBHeHue ¢ ageHokapuyuHoMume (okoao 5 nbmu no-Bucok
puck npu ageHokapuuHoM) [27, 28]

B mo3u kauHuueH cayvall cMe npegcmaBuau psagok cayuall Ha HeobuvallHu Memacmasu om
naockokaemvueH kapuuHoM Ha MamouyHama wulka B nepumoHeymMa CbC 3acsicaHe Ha
moHkume uepBa [23, 29, 30] Hakoako Meceua cnAeg npoegeHa HeagloBaHmHa Abue -
XuMuomepanus u nocaegBawa pagukanHa xucmepekmomus [28, 31 - 33].

KAMHUYEH CAYYAI
MayueHmka Ha 422. nocmvbnBa 3a nopegeH nbm B kauHukama B cneweH nopagbk ¢ kanuHuuHa
cumnmomamuka 3a ocmpa upeBHa Henpoxogumocm. MauueHmkama e c aHamHe3a om npegu 6
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meceua 3a ycmaHoBeH HuckogudepeHuupaH naockockaemvueH uepBukaneH kapuuHom,
cmagupaHa kamo FIGO IIB npegonepamuBHo ¢ gaHHU 3a uHQUAMpauus Ha npegHa BAazaAuwHa
CMmeHa u Ha napamempuym BgsacHo, 6e3 cuzHudukaHmHo yyeAaudeHu AuMPHU Bb3AU U acyuum
om npoBegeHomo npegoepamuBHO cmagupaw,0 o6pa3Ho u3caegBaHe. MauyueHmkama e
npemMuHana HeagloBaHmHo paguo-xumuomepanus. OnepupaHa npegu okono 6 Meceua,
u3BvpweHa e pagukanHa xucmepekmmusi a Mogo Bepmxaum ¢ gBycmpaHHa uAuauHa AuM@Ha
gucekuus. TpallHusmM namo-xucmoAo2uueH peyaAmam nomBovprkgaBa uzmeHeHus om muna
ckBamo3eH kapuuHom ¢ uHdpuAampauusa 4mMm B cmeHama, o2HUWa Ha Hekpo3u u dubpo3upaHe,
cBobogHu pe3ekuyuoHHU AUHUU B6e3 Memacmasu B AeBu u gecHu uAauauyHu AuMdHUmMe Bb3Au,
napakoAanuym B gacHo ¢ uHduAmMpauua om Cbwus MyMop U C MyMOpPHU eMBOAU.

Tpu meceua cAaeg onepamuBHomo AeuveHue npu nauueHmkama e npoBegeHo cmagupaw,o
06pa3HO — guaz2HOCMuuHO u3cAegBaHe upe3 NO3UMPOHHO — eMUCuOHHama momozpadus,
pe3yamamume om koemo noka3zBam auncBawu gaHHu 3a peyuguB Ha ocHoBHOmMoO 3a6onsBaHe
uau BmopuuHa ganeuHa uau AokanHa gucemuHauus. Hakoako meceua no — kbcHo e HanpaBeHa
ekcnaopauus Ha kopemMHama kyxuHa no noBog ocmvbp aneHguuum, YCAOXKHEH C
pemponepumoHeaneH abcuec. MTHmpaonepamuBHo AuncBam gaHHu 3a Makpockoncku Bugumu
MemacmamuyHu Ae3uu NnOo napuemaneH uAau BucuepaneH nepumoHeyMm, kakmo u no
ocmaHanume kopeMHu op2aHu.

MNpu Hacmosiwama xocnhumaau3auyusa npu nayueHmkama ca npoBegeHu omHoBo o6pa3HO-
guazHocmuuHu uzcaegBaHusi. Om komnlomuvpHo - momozpadckomo uzcaegBaHe, cpaBHeHo u
C npegxogHume o6pa3u, ce Buzyaaugupam abcuecHu kyxuHu B manvk ma3, MHoXkecmBo
HoBonosBuAu ce HogyAaapHu Haxogku B8 me3eHmepuyma B gsacHa kopeMHa noaoBuHa,
onpegeneHu kamo BmopuuHu (Que. 1A u b), 3agebeneHa cmeHa Ha npexog pekmym — cuzma,
go noumu AuncBaw, aymeH (Que. 2), gudy3Ho yBeAauueHu mMe3eHMepuarHU AUMBHU Bob3Au.
HanpaBeHo peHmzeHo — koHmpacmHo u3caegBaHe Ha gebenomo uepBo (upuzozpadus), npu
kosmo e ycmaHoBeH cunHO cmeHo3upaH yyacmbk Ha HUBo cuamoBugHo uepBo c ocmamubueH
AYMeH 5-6mM, kopeaupawo ¢ kauHuuHama cumnmomamuka Ha nayueHmkama (Que. 3). Om
npoBegeHama BugeokonoHockonus Ha cowomo HuBo cuzmoBugHomo uepBo e onucaHo C
XunepeMupaHa AuzaBuua, omouHa, ¢ pegykuust Ha AyMmeHa om muna ekcmepHanHa komnpecus,
6e3 gaHHU 3a nvpBuueH npouec. NauyueHmkama 6e onepupaHa B ycaoBusama Ha omaoykeHa
cnewHocm no noBog ekcmepHanHa komnpecust Ha koanoH cuzMmougeyM u 06ekmuBHu gaHHU 3a
pa3BuBawa ce ocmpa upeBHa Henpoxogumocm. Mpu ekcnaopauus Ha kopeMHama kyxuHa e
ycmaHoBeHa momanHa kauuHomamo3a Ha BucuepaneH U napuemaneH NepumoHeyM,
wpuHkug)X Ha Me3eHmepuyM, BmopuuHo 06xBaHamu mbHkoupeBHU u gebeaupeBHu 6pumku,
koumo ca ¢pukcupaHu c HeBb3moXkocm 3a ocBobo)kgaBaHe om cbcegHu cmpykmypu, cmeHo3a
Ha AymeHa (Quz 4).

MHmpaonepamuBHo u3znpameHa mvkaH 3a CPOUYHO XUCMOAO2UYHO u3cAaegBaHe nomBuvpgu
Memacmasza om HuckogudepeHuyupaH naockokaemuvueH kapuuHom. lpegBug onucaHama
Haxogka 6e HeBv3mMoXkHO u3BvpwBaHemo Ha uumopegykmuBHa uau pagukanHa onepauus,
nopagu koemo 6e opopmeHa gByueBHa uneocmoma 3a gepuBauusa Ha nacax)ka.

OcmaHanama yacm om npecmos Ha nauueHmkama B 6oAHUUama npomeue 6e3 yCcAokHeHuUs u
cbwama 6e u3znucaHa B 3agoBoAumenHO 06WO CbCMOsiHUE U HacoueHa 3a npoBekgaHe Ha
XuMmuomepanus.
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Que. 1. 1A u b. KAT 06pa3 Ha HoBonosiBuau ce MHOXecmeo npbCHaMuU Me3eHmMepuanHu HogyAu, 0603HaUYeHU CbC CMpesKu.

[2] Arrow

Que. 3. PeHmzeHo — koHmpacmHo u3zcregBaHe Ha gebeaomo uepBo. Bu3yaau3upa ce 3HAUUMEAHO CMECHEH AYMEH,
Heno3BoasBawy cBob6ogHo npemuHaBaHe Ha koHmpacmHama mamepus.
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fDua. 4. IumpaonepamuBeH 06pa3 Ha aHeakupaHu meHku yepBa ¢ MmHoXkecmBo mukpomemacmazu

Xucmonamoao2uuHa Haxogka

TpalHusm XucmoAo2uyeH pe3yamam omHoBo nomBbpgu guazHo3zama: Memacmasa om
HuckogudepeHuupaH HekepamuHu3upaw, naockokaemvueH kapuuHoMm ¢ uHduAmpauyusa Ha
muvHkoupeBHa cmeHa, cmuzawa go cobcmBeHusi MyckyaeH caol, kapuuHo3a Ha nepumoHeyma
XUuCmOoAD2UUYHO nepumoHeaAHUMe uMnAaHmu, npousxoXkgawu om u3Becmuusa KK Ha
MamouyHama wuika, ce cbCcmoaxa 0m NAbMHO 2pynupaHu 2He3ga om cAabo gudepeHuyupaHu
kepamuHouumu, uHduUAMpuUpawUu Me3eHmMepuyMa u cmeHama Ha mbHkomo uepBo omkom
cepo3Hama noBvpxHocm (Xucmodomozpadus 1). AuncBaxa munuyHume kepamuHoBu nepau,
Ho bewe ycmaHoBeH u3pa3eH sagpeH naeoMopdu3bM, BkalouumeaHo eguHUUHU 2u2aHmcku
(,Mocmpo3Hu”) kaemku. OmuemeH 6ewe Bucok MumomuueH uHgekc c MH0206poUHU
amunuyHu Mumo3u, cbomBemcmBawu Ha cAnabo gudepeHuupaH, BucokocmeneHeH peHomun
(Xucmodomozpadus 2). TymopHume geno3umu baxa Aokaanu3upaHu npeguMHo B MacmHama
mbvkaH Ha Me3eHmepuyma Ha mubHkomo uepBo, kamo Makpockoncku ce ycmaHoBuxa
MHO)XkecmBo b6ene3HukaBu Bv3zeauema HenocpegcmBeHo nog nepumoHeanHama noBopxHocm.
Mukpockoncku Hakou om msax nokazBaxa noBvpxHOocmHa yAuepauuss u pa3ceuku B8
nepumoHeanHama kyxuHa (Xucmodomozpadusa 3). Cowo maka bewe HaAuuHa BeHO3Ha
(cobgoBa) uHBazus B kanuaapu (Xucmodomozpadus 4), npegnona2awa BeposmHocm 3a
HaBAu3aHe B nopmanHomo kpwvBoobpaweHue u nomeHUUaAHU YepHOgpOobHU MeEMacmasu.
MNpeguwHume gBa xupypa2uyHu Mamepuana om cbwama nauueHmka, noAyyeHU camo mpu
Meceua no-paHo, He noka3Baxa Haauuue Ha myMmop, a cCaMo 0CMpo nepumoHeanHo Bv3naneHue,
2paHyAauuoHHa mbkaH, omaaz2aHus Ha ¢ubpuH, o2HuwHU Hekpo3u u mukpoabcuecu. Ta3u
psgka npomsHa B8 pamkume Ha Hakonko Meceua npegnonaza Bv3HukBaHemo Ha
BucokocmeneHHu kaoHaAHU cyBnonyaayuu ¢ HoBonpugobumu Mymauuu, gpacmuyHO
yBeauuaBawu npoarudepamuBHus u uHBa3zuBeH nomeHuuaa Ha kapuuHoma.

MNpu Hacmoswama nayueHmMka Auncama Ha XuCmonamoAO2UYHU gaHHU 3a MaAu2HeHoCm mpu
Meceua no-paHo, nocaregBaHa om macuBaHO nepumoHeanHOo 3acsiBaHe, npegnonaza ps3ko
ugmeHeHue B buonoz2usima Ha mymopa - BepoamHo nopagu npugobuBaHe Ha BucokocmeneHHu
gpauBepHu Mymauuu uAu Bv3HukBaHe Ha HOB, BucokonpoaudepamuBeH KaoH.
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Xucmogomoepagus 1. TymopHa uHBa3zusi omBvH-HaBbvmpe 8 myckyaHus caoll Ha mbHkoupeBHama cmeHa (ouBemsiBaHe no
XeMamoKCUAUH-e03UH, opu2uHaAHo yBeauueHue x5)

A: ysaama gebeauHa Ha uHmakmeH co6cmBeH enagkomyckyneH caoli

B: mymopHa maca

C: mymopHa uHBa3us npe3 BvHWHUS [AOH2UMYyguHaneH) caoll Ha Myckyaapuc nponpusi

Xucmoqbomoapad)ﬂ 2. HuckogugepeHyupaH (G3] HekepamuHu3zupaw; naockokaemvueH kapyuHom [oyBemsBaHe no
xemamoKcuAuH-eo3uH, opuauHaaHo yBeauueHue x40]

Cmpenka: MoHcmpo3Ha mymopHa kaemka

Acmepucku: MHoxkecmBo mymopHuU kanemku 8 pazauuyHu cmaguu Ha Mumao3a
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1. TymopeH
Aeno3uT nop
MHTaKTHa
cepo3Ha
NOBBPXHOCT 2. OrHuwHO
pa3kbCBaHe Ha
TbLHKMUA
mMe3oTeneH
cnomn 3. Ceo6ogHm

pa3ceuku ot
TYMOPHM KIEeTKU B
nepurtoHeanHara
KyXuHa

* i E 2N

Xucmogomoepapus 4. TymopHa uHBa3un B8 kpvBoHoceH kanuasp [(ouBemsiBaHe no xemamokcUAUH-e03UH, OpU2UHOAHO
yBeauueHue x20; 0603HaYeHo cbc cmpeaka)
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ANCKYCUA

KapuuHoMbm Ha MamouHama wutlka ce gpeHupa no gBa ocHoOBHU Nbms: cynpaypemepeH nbm,
npeMuHaBaw, B kapguHaAnHUSi Au2aMeEHM Hag ypemepa, U gop3aAneH nobm, npemuHaBaw, B
ymepocakpanHus Au2ameHm koM napapekmanHama cbeguHumeAHa muvkaH [34].
MopBo3acezHamu ca AumpHume Bv3Au B napamempuyma, npecakpaArHume u me3u no xoga Ha
uAuauyHume cvgoBe. MapaaopmanHume ca BmopuyHu U ce cyuumam 3a gaAreyHa Memacmasa
[35]. Hat — uecmo 3acezHamume BvmpewHu op2aHu ca BazuHa, nukoueH Mexyp, ypemep,
pekmym B cocegcmBo [22] uau napaaopmanHu AuMdHU Bb3Aau, 6eau gpoboBe, kocmu, 2rnaBeH
Mo3bk, uepeH gpob kamo ganeyHu opz2aHHU ™Memacmaszu [36]. lMepumoHeanHU u
2acmpouHMecmuHaAHU Memacma3su om kapuyuHoM Ha MamouHama wulka ce HabAlogaBam
psagko [23, 29, 30], coomBemHo okono 1% u om 4% - go 9% om cAyvyaume C gaAeyHu
memacma3u. Memacmazume Ha kapuuHoM Ha wuukama Ha Mamkama 8 mvHkume uepBa ce
nosBsBam upe3 AumdHUME Nbmuwa koM napaaopmanHume uAu Me3EHMeEpUaAHUMe AUM@HU
Bv3Au go cepo3ama Ha upeBHama cmeHa U no-psigko N0 XeMamoz2eHEH Nbm UAU
nepumoHeanHo nocaBaHe [37]. MemacmamuuHusm SCC B8 mwHkume uepBa mps6Ba ga ce
gudepeHyupa om nopBuuHua SCC Ha moHkume uepBa, koimo cvbwo e MHo20 paguk [38].
Haauuuemo Ha ckBamo3Ha Memanaa3us B kneucmus enumea u npeobaagaBaw,o 3acs2aHe Ha
upeBHama AuzaBuua 6aazonpusmcmBam upeBHus npou3xog Ha SCC. MemacmamuuyHume
mymMopu nokazBam npegumMHoO uHduAmpauyus Ha cepo3Hu u MyckyAaHu caroeBe Ha mbHkume
uepBa [39].

TunuyHume KT Haxogku Ha nepumoHeaAHU Memacmasgu ca MyamudgokanHu guckpemHu
HogyAau B nepumoHeanHama kyxuHa, omeHmymMm kelk, acuum, nepumoHeanHo ygebeanBaHe,
HogynapHocm [36]. OcBeH moBa, nepumoHeaAHOMO 3acs2aHe Ha aBaHcupan pak Ha
MamouHama wutika moXke ga ce nposiBu kamo umnaanmu, koumo Bogssm go uzkpuBsiBaHe Ha
uepHogpobHus koHMyp, nepumoHeanHa HogyAapHocm u cepo3Hu mekomvkaHHu Macu, koumo
npuyuHsaBam BvHwWHa komnpecusa Ha yepBama [40].

Bb3mo)kHU MexaHu3Mu 3a BHe3anHama MaauzHeHa mpaHcdopmayus

Bbvp3ama npozpecuss 8 mo3u cayual BeposmHo ce gbmku Ha 2eHoMHa eBoalouus nog
cenekmuBeHn Hamuck. Mymauuu 8 2zeHume TP53, PI3K/MAPK, TGF-[ uau B makuBa, omzoB8opHu
3a u3bs28aHe Ha uMyHHUss omz2oBop (Hanp. npomeHu B HLA), ca uecmu npu NMKK Ha MamouHama
wulka u Mo2zam ga obycaaBsm azpecuBHo noBegeHue [41]. Bb3moXkHO e Bb3HukBaHemo Ha
cybkaoH c makuBa mymauuu ga e goBeno go npeogonsBaHe Ha AokanHama bapuepa u 3acsiBaHe
Ha nepumoHeyma. AamepHamuBHO, enumeAHO-Me3eHxumaneH npexog (EMT), noBuweHa
ekcnpecus Ha mMampukcHu MemanonpomeuHa3u UAUu 3a2yba Ha kaembuyHU agxe3uoHHU
MoAekyAu MO2am ga ca YAeCHUAU cepo3Hama uHBa3us. XupypauueH ¢pakmop cow,o He MoXke ga
6bge uzkaloueH 3a makwB Bug mMemacma3u npu eBeHmyaneH MuHuuHea3uBeH gocmwbun
nocpegcmBomM gocmuzHamussim nHeBmonepumoHeyMm, BompekopnopanHa koanomomusa u
ynompeba Ha MamoyHuU MaHunyanamop. CowecmByBam gokazameacmBa, ue puckem om
NnepumoHeaAHa guceMuHauuss Ha myMopHU kaemku HapacmBa npu MuHuuHe3uBHa
onepamuBHa mexHuka [42], kamo mo3u puckoB cdakmop He e HaauueH B pazanegaHus
kAUHUuUEH cAayuau.

MNpe3 nocanegHume Hakonko gecemuaemus cmeneHma Ha npexXkuBsemocm Ha nayueHmume ¢
kapuuHoM Ha wulkama Ha Mamkama ce nogob6pu 3HayumenHo. ToBa ce gbaku Ha nogobpeHus
ckpuHuHz, kakmo u Ha Hanpegbka B xumuomepanusama u Av4yeAeueHuemo. HabalogaBa ce
obaue u yBeAuueHue Ha yuecmomama Ha peuyuguBu u Memacmasu, koumo ca ocHoBHume
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NPUYUHU 3@ cCMbpM Npu Me3u nayueHmu [43]. NMpozHo3ama 3a nauueHmu ¢ pak Ha MamouHama
wulka caeg pa3Bumue Ha memacmasu obukHoBeHo e Aowa. MayueHmume c peuyuguB B
AuMdHUMe Bb3Au umMam cpegHa npekuBsemocm om 24 cegmuuu, gokamo me3u ¢ peuyuguB 8
gpyau op2aHu umam cpegHa npe>xkuBsemocm camo 12 cegmuuyu [36]. MMa peguua npoyuBaHus,
cpaBHsBawu BAusHuemo Ha Mecmama cnpamMo 6posa Ha Memacmasume Bovpxy
npexkuBsemocmma Ha nayueHmu ¢ op2aHHU Memacmasu om pak Ha MamoyHama wulka [14].
YepHogpobHume Memacmasu ca ugeHmuduuupaHu kamo He3zaBucuM AOW Npo2HOCMUYEH
dakmop Bopxy obwama npexkuBaemocm (Overall survival - 0S). Cow,o maka ce HabalogaBa no-
Bucok npoueHm OS u npeXkuBsemocm 6e3 npozpecus ( Progression-free survival - PFS) npu
kocmHu Mmemacma3su B8 cpaBHeHue ¢ BucuepanHu Memacmasu, npu eguHuU4YHa Memacmasa 8
cpaBHeHue ¢ MHo)kecmBo Memacmasu, u npu Memacmasu B eguH opz2aH B cpaBHeHue c
memacma3su 8 MHokecmBo opzaaHu [44, 45].

Bv3MokHOCmMuUmMe 3a AeyeHUE Ha NaUUEHMU C NepUMOHeaAHU U / UAU YpeBHU Memacma3zu om
SCC ca npomuBopeuuBu, mvl kamo He ca gokanagBaHu gocmamubuHO cAyyau 3a cpaBHeHue.
XupypauuHussm nogxog ¢ ueA uumopegykuus uau gepuBauus Ha nacaka c o2aeg npeogonsiBaHe
Ha MOMeHmMa c ocmpa upeBHa HenpoxoguMocm e yacm om komnaekcHomo AeueHue, HO
gbA20CpOYHAamMa Npoz2Ho3a Npu Me3u hauyueHmu e Aowa. HeobxoguMu ca gonobAHUMEAHU
npoyuBaHusi 3a cpaBHsBaHe Ha pezyaAmamume om npuAokeHume pa3AUUYHU nogxogu 3a
ABUEHUE.
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ILEUS IN METASTATIC SQUAMOUS CELL CARCINOMA OF THE CERVIX — CASE REPORT
[ENGLISH]

SUMMARY

Introduction: Globally, uterine cervical cancer is fourth most common cancer in the female
genital tract. Squamous cell carcinomas account for approximately 80% of malignant tumors
of the uterine cervix. Cervical cancer commonly spreads to the lymph nodes but can also
spread to other areas, such as the lungs, bones, and liver or locally to the rectum or bladder.

In this case report, we present a 43-year-old woman diagnosed with carcinoma of the cervix
and treated by hysterectomy with following radiotherapy. At a subsequent exploration of the
abdominal cavity on the occasion of appendectomy three months after the radical surgical
intervention and radiotherapy, no macroscopic secondary lesions were found in the abdominal
cavity. Three months later, the patient was hospitalized due to acute intestinal obstruction
with external compression of the sigmoid colon. Total carcinomatosis of parietal and visceral
peritoneum was found intraoperatively.

Discussion: The prognosis of patients with cervical cancer after the development of
metastasis is usually poor. Peritoneal carcinomatosis is characterized by high mortality and,
most often presents by progression to acute intestinal obstruction as a result of total
carcinomatosis. Treatment options include all modalities of cancer treatment. Surgery
followed by palliative chemotherapy and local radiotherapy are the general treatments offered
to patients.

KEYWORDS
squamous cell carcinomas, ileus, pertoneal carcionamtosis

BACKGROUND

Cervical cancer is a major global health concern, ranking as the fourth most common cancer
among women worldwide. In 2022 alone, there were approximately 660,000 new cases and
around 350,000 deaths attributed to this disease. [1]. The incidence and mortality rates vary
significantly by region, with higher rates observed in low- and middle-income countries,
particularly in Africa, Central America, and Southeast Asia [2]. The most commonly affected
age group includes women between 35 and 44 years, with a median age at diagnosis of around
50 years [3].

The two most frequent histological types of cervical cancer are squamous cell carcinoma (SCC)
and adenocarcinoma. SCC accounts for approximately 75% of cervical cancer cases, while
adenocarcinomas represent 20—25%, and adenosquamous variants make up about 3% [4,5].
The most significant risk factor for SCC is infection with human papillomavirus (HPV),
particularly types 16 and 18, which are found in majority of cases [6]. Other risk factors include
early onset of sexual activity, multiple sexual partners [7], weakened immune system or acqui-
red immunodeficiency syndrome (AIDS) [8], obesity [9], smoking [10], poor diet [11], and long-
term use of oral contraceptives [12]. Treatment options vary depending on the stage of the
disease, as classified by the International Federation of Gynecology and Obstetrics (FIGO) [13].
Peritoneal carcinomatosis (PC), whether synchronous or metachronous, is observed in
approximately 15—30% of patients diagnosed with abdominopelvic malignancies [14]. It is
most frequently associated with ovarian cancer (up to 75—85%) [15], gastric cancer (14—43%)
[16,17], colorectal cancer (4—10%) [14,18], and pancreatic cancer (up to 20% in advanced
cases) [19] (Diagram 1).
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Diagram 1.Estimated incidence of peritoneal carcinomatosis by primary tumor type. Data represent average values including
both synchronous and metachronous peritoneal involvement, based on published literature.

In a significant proportion of patients, disease progression occurs within the first two years,
which is a poor prognostic factor due to the limited therapeutic options available by the time
of diagnosis. [20,21].

Cervical cancer typically spreads via lymphatic or hematogenous routes, with the most
common sites of distant metastasis being the lungs and bones, and local extension involving
the rectum and bladder [22]. Metastases to the gastrointestinal tract (4%) [23] or peritoneal
cavity are extremely rare, occurring in less than 2% of cases [24—26], with SCC exhibiting even
lower rates compared to adenocarcinoma (approximately a five - fold higher risk in
adenocarcinoma) [27,28].

This clinical case presents a rare example of atypical metastasis from cervical squamous cell
carcinoma to the peritoneum, involving the small intestine [23,29,30], occurring a few months
after neoadjuvant chemoradiotherapy followed by radical hysterectomy [28,31—33].

CLINICAL CASE

A 42-year-old female patient was urgently admitted to the clinic with abdominal pain,
vomiting, constipation, and abdominal distension. Six months earlier, she had been diagnosed
with poorly differentiated squamous cell carcinoma of the cervix, staged as FIGO IIB.
Preoperative imaging before the radical hysterectomy revealed infiltration of the anterior
vaginal wall and right parametrium, without significant lymphadenopathy or ascites. She
underwent neoadjuvant chemoradiotherapy, followed by radical Wertheim hysterectomy with
bilateral iliac lymph node dissection. The final histopathology confirmed squamous carcinoma
with 4 mm infiltration into the cervical wall, areas of necrosis and fibrosis, negative surgical
margins, and no metastases in the iliac lymph nodes. The right paracolpium was involved by
the tumor with vascular emboli.

Three months postoperatively, PET imaging showed no evidence of recurrence or distant/local
spread. Several months later, the patient underwent abdominal exploration for acute
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appendicitis complicated by aretroperitoneal abscess. No macroscopic peritoneal metastases
or lesions were identified intraoperatively.

During the current admission, repeat imaging revealed abscess cavities in the pelvis, multiple
newly developed nodular lesions in the right mesentery (Figure 1A and B), significant wall
thickening at the rectosigmoid junction with nearly occluded lumen (Figure 2), and diffusely
enlarged mesenteric lymph nodes. A barium enema demonstrated severe stenosis of the
sigmoid colon with a residual lumen of 5—6 mm (Figure 3), consistent with the patient's
symptoms. Colonoscopy at the same level showed hyperemic, edematous mucosa and
external compression of the lumen without primary intraluminal lesion.

The patient underwent semi-emergency surgery for progressive external compression of the
sigmoid colon and impending obstruction. Intraoperative findings revealed total peritoneal
carcinomatosis affecting visceral and parietal surfaces, mesenteric shrinkage, and fixation of
small and large bowel loops due to extensive tumor involvement, rendering them inseparable.
A frozen section confirmed metastatic poorly differentiated squamous cell carcinoma. Due to
the extent of disease, cytoreductive or radical surgery was not feasible. A double-barrel
ileostomy was constructed to divert bowel flow.

The remainder of the hospital course was uneventful, and the patient was discharged in
satisfactory general condition and referred for systemic chemotherapy.

Fig. 1. Figure 1A and B. CT scan showing multiple newly developed disseminated mesenteric nodules indicated by arrows.

[2] Arrow

Fig. 2. CT scan image showing pronounced thickening of the rectosigmoid wall with nearly absent luminal passage.
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Fig. 3. Barium enema radiograph revealing a severely stenosed segment in the sigmoid colon with a residual lumen of 5—6 mm,
correlating with the clinical signs of obstruction.

Fig. 4. Intraoperative findings showing diffuse peritoneal carcinomatosis with mesenteric shrinkage and extensive adhesions
between intestinal loops.
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Histopathological Findings

Histologically, the peritoneal implants originating from the known cervical squamous cell
carcinoma (SCC) consisted of tightly packed nests of poorly differentiated keratinocytes
infiltrating the mesentery and the small bowel wall from the serosal surface
(Histophotograph 1). Keratin pearl formation was absent; however, marked nuclear
pleomorphism was evident, including occasional conspicuously enlarged (“monster”) cells. A
high mitotic index with numerous atypical mitotic figures was observed, consistent with a
poorly differentiated, high-grade phenotype (Histophotograph 2). Tumor nodules were
located predominantly within fatty tissue of the small bowel mesentery, with multiple
discrete whitish nodules visible grossly just under the peritoneal surface. Under the
microscope, some nodules showed superficial ulceration and seeding onto the peritoneal
surface (Histophotograph 3). Evidence of venous (vascular) invasion into capillaries was also
present (Histophotograph 4), indicating potential entry into portal circulation with future risk
of hepatic metastasis.

Previous specimens from two surgical resections performed only three months prior revealed
no tumor—only acute peritoneal inflammation, granulation tissue, fibrin deposition, focal
necrosis and micro abscess formation. This stark transition within a few months suggests the
development of highly aggressive clonal sub populations acquiring mutations that
dramatically increased proliferative and invasive capacity.

In the present patient, the absence of histopathological evidence of malignancy three
months earlier, followed by widespread peritoneal seeding, implies a rapid shift in tumor
biology—likely involving acquisition of high grade driver mutations or a shift to a highly
proliferative clone.

X R RSN GRE SN Sy, PUTCERILUEA ST 0 Rt Y 7 0
Histophotograph 1. Tumor invasion from the serosal side into the muscular layer of the small bowel (hematoxylin—eosin stain,

original magnification x5])

A: full thickness of intact muscularis propria
B: tumor mass

C: tumor invasion through the outer (longitudinal] layer of the muscularis propria
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magnification x40)
Arrow: monster tumor cell

Asterisks: numerous tumor cells in various stages of mitosis

1. Tumor deposit
beneath an
intact serosal
surface 2. Focal
disruption of
the thin
mesothelial
lining 3. Free-floating
tumor cells
exfoliating into
the peritoneal
cavity

Histophotograph 3. Peritoneal Carcinomatosis (ematoxylin—eosin stain, original magnification x5]
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Histophotograph 4. Tumor invasion into a blood capillary (hematoxylin—eosin stain, original magnification x20; indicated by
arrow)

DISCUSSION

The uterine cervix drains through two principal lymphatic pathways: the supraureteral route,
which traverses the cardinal ligament above the ureter, and the dorsal route, which follows the
uterosacral ligament to the pararectal connective tissue [34]. The first lymph nodes affected
are typically the parametrial, presacral, and those along the iliac vessels. Para-aortic lymph
nodes are secondary and are considered sites of distant metastasis [35].

The most commonly involved adjacent organs include the vagina, urinary bladder, ureter, and
rectum [22], while distant organ metastases may involve para-aortic lymph nodes, lungs,
bones, brain, and liver [36]. Peritoneal and gastrointestinal metastases from cervical carcinoma
are rare, occurring in approximately 1% and 4%—9% of cases with distant metastases,
respectively [23,29,30].

Small bowel metastases from cervical cancer occur via lymphatic spread to para-aortic or
mesenteric lymph nodes reaching the serosa of the intestinal wall, and less frequently via
hematogenous dissemination or peritoneal seeding [37]. Metastatic SCC of the small intestine
must be differentiated from primary small bowel SCC, which is also extremely rare [38]. The
presence of squamous metaplasiain glandular epithelium and predominant involvement of the
intestinal mucosa favors a primary intestinal origin. In contrast, metastatic tumors typically
exhibit infiltration of the serosal and muscular layers of the small intestine [39].

Typical CT findings of peritoneal metastases include multifocal discrete nodules in the
peritoneal cavity, omental cake, ascites, peritoneal thickening, and nodularity [36].
Additionally, peritoneal involvement in advanced cervical cancer may present as implants that
distort the hepatic contour, peritoneal nodularity, and soft-tissue serosal masses causing
external bowel compression [40].

Possible mechanisms of abrupt malignant transformation
Rapid progression may reflect genomic evolution under selective pressure. Mutations in TP53,

PI3K/MAPK, TGF B pathway, or immune-evasion genes (e.g. HLA alterations) are frequent in
cervical SCC and may drive aggressive behavior [41]. A sub-clone bearing such mutations could
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have emerged, overcoming local containment and enabling peritoneal dissemination.
Alternatively, epithelial-mesenchymal transition (EMT)-like changes, increased matrix
metalloproteinase expression, or loss of cell adhesion molecules might have facilitated serosal
invasion. A surgical factor also cannot be excluded as a potential contributor to this type of
metastasis in the context of minimally invasive surgery, due to the establishment of
pneumoperitoneum, intracorporeal colpotomy, and use of uterine manipulators. Evidence
suggests that the risk of peritoneal tumor cell dissemination increases with minimally invasive
surgical techniques [42], although this risk factor was not present in the current clinical case.

Over the past few decades, survival rates for patients with cervical cancer have significantly
improved due to enhanced screening and advances in chemotherapy and radiotherapy.
However, the incidence of recurrence and metastasis has also increased, and these remain the
leading causes of mortality among affected patients [43].

The prognosis for patients with metastatic cervical cancer is generally poor. Patients with
nodal recurrence have a median survival of 24 weeks, whereas those with recurrence in distant
organs exhibit a median survival of only 12 weeks [36]. Several studies have evaluated the
impact of metastatic site versus the number of metastases on overall survival (OS] in patients
with organ metastases from cervical cancer [14].

Hepatic metastases have been identified as an independent negative prognostic factor for OS.
Furthermore, higher OS and progression-free survival (PFS) rates have been observed in
patients with bone metastases compared to those with visceral involvement, in cases of
solitary versus multiple metastases, and when metastasis involves a single organ rather than
multiple sites [44,45].

Treatment options for patients with peritoneal and/or intestinal metastases from SCC remain
controversial due to the limited number of reported cases. Surgical approaches for
cytoreduction or bowel diversion to alleviate acute bowel obstruction are part of the
multimodal treatment strategy; however, the long-term prognosis for these patients remains
poor. Further studies are required to compare outcomes among the various therapeutic
approaches.

DOI:10.5281/zenodo.16855042 108


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 2'2025

Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https://bgss.eu/
KHUTONMNC/REFERENCES
1. Sung H, Ferlay ), Siegel RL, Laversanne M, Soerjomataram |, Jemal A, Bray F. Global Cancer Statistics 2020:

10.

11

12.

13.

14,

15.

16.

17.

GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin.
2021 May;71(3):209-249. doi: 10.3322/caac.21660. Epub 2021 Feb 4. PMID: 33538338.

Mullapally SK, Digumarti L, Digumarti R. Cervical Cancer in Low- and Middle-Income Countries: A
Multidimensional Approach to Closing the Gaps. JCO Oncol Pract. 2022 )un;18(6):423-425. doi:
10.1200/0P.22.00156. Epub 2022 Apr 6. PMID: 35385348.

WuJ,JinQ, Zhang,JiY,Li), LiuX, Duan H, Feng Z, Liu Y, Zhang Y, Lyu Z, Yang L, Huang Y. Global burden of cervical
cancer: current estimates, temporal trend and future projections based on the GLOBOCAN 2022. ) Natl Cancer
Cent. 2025 Jan 23;5(3):322-329. doi: 10.1016/j.jncc.2024.11.006. PMID: 40693230; PMCID: PMC12276544.
Nowakowski A, Cybulski M, Buda |, Janosz |, Olszak-Wasik K, Bodzek P, Sliwczynski A, Teter Z, Olejek A,
Baranowski W. Cervical Cancer Histology, Staging and Survival before and after Implementation of Organised
Cervical Screening Programme in Poland. PLoS One. 2016 May 19;11(5):e0155849. doi:
10.1371/journal.pone.0155849. PMID: 27196050; PMCID: PMC4873170.

International Collaboration of Epidemiological Studies of Cervical Cancer. Comparison of risk factors for
invasive squamous cell carcinoma and adenocarcinoma of the cervix: collaborative reanalysis of individual
data on 8,097 women with squamous cell carcinoma and 1,374 women with adenocarcinoma from
epidemiological studies. Int ] Cancer 2007;120:885-891

Crosbie EJ, Einstein MH, Franceschi S, Kitchener HC. Human papillomavirus and cervical cancer. Lancet. 2013
Sep 7;382(9895):889-99. doi: 10.1016/S0140-6736(13)60022-7. Epub 2013 Apr 23. PMID: 23618600.
Tekalegn Y, Sahiledengle B, Woldeyohannes D, Atlaw D, Degno S, Desta F, Bekele K, Aseffa T, Gezahegn H, Kene
C. High parity is associated with increased risk of cervical cancer: Systematic review and meta-analysis of
case-control studies. Womens Health (Lond). 2022 Jan-Dec;18:17455065221075904. doi:
10.1177/17455065221075904. PMID: 35114865; PMCID: PMC8819811.

Castle PE, Einstein MH, Sahasrabuddhe VV. Cervical cancer prevention and control in women living with
human immunodeficiency virus. CA Cancer ) Clin. 2021 Nov;71(6):505-526. doi: 10.3322/caac.21696. Epub
2021 Sep 9. PMID: 34499351; PMCID: PMC10054840.

Wichmann IA, Cuello MA. Obesity and gynecological cancers: A toxic relationship. Int ) Gynaecol Obstet. 2021
Oct;155 Suppl 1(Suppl 1):123-134. doi: 10.1002/ijg0.13870. PMID: 34669205; PMCID: PMC9298434.

Roura E, Castellsagué X, Pawlita M, Travier N, Waterboer T, Margall N, Bosch FX, de Sanjosé S, Dillner J, Gram IT,
Tjgnneland A, Munk C, Pala V, Palli D, Khaw KT, Barnabas RV, Overvad K, Clavel-Chapelon F, Boutron-Ruault MC,
Fagherazzi G, Kaaks R, Lukanova A, Steffen A, Trichopoulou A, Trichopoulos D, Klinaki E, Tumino R, Sacerdote
C, Panico S, Bueno-de-Mesquita HB, Peeters PH, Lund E, Weiderpass E, Redondo ML, Sanchez M), Tormo M),
Barricarte A, Larranaga N, Ekstrém J, Hortlund M, Lindquist D, Wareham N, Travis RC, Rinaldi S, Tommasino M,
Franceschi S, Riboli E. Smoking as a major risk factor for cervical cancer and pre-cancer: results from the EPIC
cohort. Int ) Cancer. 2014 Jul 15;135(2):453-66. doi: 10.1002/ijc.28666. Epub 2014 Jan 6. PMID: 24338632.
Ghosh C, Baker JA, Moysich KB, Rivera R, Brasure JR, McCann SE. Dietary intakes of selected nutrients and food
groups and risk of cervical cancer. Nutr Cancer. 2008;60(3):331-41. doi: 10.1080/01635580701861769. PMID:
18444167.

Applebaum KM, Nelson HH, Zens MS, Stukel TA, Spencer SK, Karagas MR. Oral contraceptives: a risk factor for
squamous cell carcinoma? ) Invest Dermatol. 2009 Dec;129(12):2760-5. doi: 10.1038/id.2009.168. Epub 2009
Jun 25. PMID: 19554020; PMCID: PMC2928055.

Burmeister CA, Khan SF, Schéafer G, Mbatani N, Adams T, Moodley J, Prince S. Cervical cancer therapies: Current
challenges and future perspectives. Tumour Virus Res. 2022 Jun;13:200238. doi: 10.1016/j.tvr.2022.200238.
Epub 2022 Apr 20. PMID: 35460940; PMCID: PMC9062473.

Koppe MJ, Boerman OC, Oyen WJG, Bleichrodt RP. Peritoneal carcinomatosis of colorectal origin: incidence and
current treatment strategies. Ann Surg. 2006;243(2):212—222.

Sugarbaker PH. Peritoneal metastases from ovarian cancer treated by cytoreductive surgery and HIPEC. World
J Surg Oncol. 2006;4:21.

Ikeguchi M, Oka A, Tsujitani S, Maeta M, Kaibara N. Relationship between area of serosal invasion and
intraperitoneal free cancer cells in patients with gastric cancer. Anticancer Res. 1994 Sep-0ct;14(5B):2131-4.
PMID: 7840512.

Riihiméki M, Hemminki A, Sundquist K, Sundquist J, Hemminki K. Metastatic spread in patients with gastric
cancer. Oncotarget. 2016 Aug 9;7(32):52307-52316. doi: 10.18632/oncotarget.10740. PMID: 27447571; PMCID:
PMC5239553.

DOI:10.5281/zenodo.16855042 110


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 2'2025

Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Franko ), Shi Q, Meyers JP, et al. Prognostic significance of peritoneal metastases in stage IV colorectal cancer:
an exploratory analysis of the CALGB/SWOG 80405 trial. / Clin Oncol. 2016;34(30):3538—3545.

Sadeghi B, Arvieux C, Glehen O, et al. Peritoneal carcinomatosis from non-gynecologic malignancies: results
of the EVOCAPE 1 multicentric prospective study. Cancer. 2000;88(2):358—363.

Yoo SC, Kim WY, Park H, et al. Peritoneal carcinomatosis in primary cervical cancer: a rare pattern of spread.
Int ) Gynecol Cancer. 2011;21(3):529—-534.

Rose PG, Piver MS, Tsukada Y, Lau T. Metastatic patterns in adenocarcinoma of the uterine cervix. Cancer.
1992;70(8):1906—1912.

Gadducci A, Cosio S, Zola P, et al. Patterns of failure and clinical outcome in cervical cancer patients with
distant metastases. Oncol Lett. 2016;11(4):3111—3115.

Carlson V, Delclos L, Fletcher GH. Distant metastases in squamous-cell carcinoma of the uterine cervix.
Radiology. 1967 May;88(5):961-6. doi: 10.1148/88.5.961. PMID: 6025051.

Jain MA, Limaiem F. Cervical Squamous Cell Carcinoma. [Updated 2023 Jan 1]. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2025 Jan-. Available from: https:/www.ncbi.nlm.nih.gov/books/NBK559075/
Ries LAG, Harkins D, Krapcho M, et al. SEER Cancer Statistics Review, 1975 to 2003. National Cancer Institute,
Bethesda, 2006.

Zhou S, Peng F. Patterns of metastases in cervical cancer: a population-based study. Int ] Clin Exp Pathol. 2020
Jul 1;13(7):1615-1623. PMID: 32782680; PMCID: PMC7414489.

QiuH, YuanL, OuY, ZhuY, Xie C, Zhang G. Small intestine metastasis from cervical cancer with acute abdomen:
Acasereport. Oncol Lett. 2015 Jan;9(1):187-190. doi: 10.3892/0l.2014.2659. Epub 2014 Nov 3. PMID: 25435956;
PMCID: PMC4246630.

Friedlander M, Grogan M; U.S. Preventative Services Task Force. Guidelines for the treatment of recurrent and
metastatic cervical cancer. Oncologist. 2002;7(4):342-7. Erratum in: Oncologist. 2004;9(2):240. PMID:
12185296.

Misonou J, Natori T, Aizawa M, Jou B, Tamaki A, Ogasawara M. Stage (la) cervical cancer recurring 13 years after
hysterectomy and causing small intestinal perforation. A case report with a review of the literature. Acta
Pathol Jpn. 1988 Feb;38(2):225-34. doi: 10.1111/}.1440-1827.1988.tb01100.x. PMID: 3291552.

Mathur SK, Pandya GP. Solitary metastatic malignant stricture of the ileum: a rare cause of small bowel
obstruction (a case report). ) Postgrad Med. 1984 Jul;30(3):186-8. PMID: 6481657.

Belval CC, Barranger E, Dubernard G, Touboul E, Houry S, Darai E. Peritoneal carcinomatosis after laparoscopic
radical hysterectomy for early-stage cervical adenocarcinoma. Gynecol Oncol 2006;102:580-582

Fagundes H, Perez CA, Grigsby PW, et al. Distant metastases after irradiation alone in carcinoma of the uterine
cervix. Int ] Radiat Oncol Biol Phys 1992;24:197-204. 10.1016/0360-3016(92)90671-4

Nawarathna NJ, Chandrasekara D, Kmarasinghe NR, et al. Colonic Metastasis from a Squamous Cell Carcinoma
of the Cervix Presented with Intestinal Obstruction.

Dymerska D, Marusiak AA. Drivers of cancer metastasis - Arise early and remain present. Biochim Biophys Acta
Rev Cancer. 2024 Mar;1879(2):189060. doi: 10.1016/j.bbcan.2023.189060. Epub 2023 Dec 25. PMID: 38151195.
Hoegl |, Viveros-Carreno D, Palacios T, Gallego-Ardila A, Rauh-Hain JA, Estrada EE, Noll F, Krause K, Baiocchi G,
Minig L, Grillo-Ardila CF, Pareja R. Peritoneal carcinomatosis after minimally invasive surgery versus open
radical hysterectomy: systematic review and meta-analysis. Int ] Gynecol Cancer. 2022 Dec 5;32(12):1497-
1504. doi: 10.1136/ijgc-2022-003937. PMID: 36351746.

Kraima AC, Derks M, Smit NN, Van Munsteren JC, Van der Velden ), Kenter GG, DeRuiter MC. Lymphatic drainage
pathways from the cervix uteri: implications for radical hysterectomy? Gynecol Oncol. 2014 Jan;132(1):107-13.
doi: 10.1016/j.ygyno0.2013.10.030. Epub 2013 Nov 4. PMID: 24201016.

Quinn MA, Benedet JL, Odicino F, Maisonneuve P, Beller U, Creasman WT, Heintz AP, Ngan HY, Pecorelli S.
Carcinoma of the cervix uteri. FIGO 26th Annual Report on the Results of Treatment in Gynecological Cancer.
Int ) Gynaecol Obstet. 2006 Nov;95 Suppl 1:S43-103. doi: 10.1016/S0020-7292(06)60030-1. PMID: 17161167.
Yu X, Wang Z, Zhang Z, et al. Postoperation of cervical cancer with intestine metastasis: a case report and
literature review. World ) Surg Oncol 2016;14:2. 10.1186/s12957-015-0759-3

Bhandari V, Kausar M, Naik A, Batra M. Unusual metastasis from carcinoma cervix ] Obstet Gynecol India.
2016;66:358—62

Mumtaz S, Ahmad Z, Fatima S, Qureshi A. Squamous cell carcinoma in the small intestine. BM) Case Rep. 2011
May 12;2011:bcr0120113762. doi: 10.1136/bcr.01.2011.3762. PMID: 22696720; PMCID: PMC3094779.

Wang FD, Wang ZW, Xue HD, Wu HW, Zhang Y, Yu JC, Jin ZY. Primary Squamous Cell Carcinoma of the Small
Intestine: Pathogenesis and Clinical Features. Chin Med ] (Engl). 2016 Sep 5;129(17):2131-3. doi:
10.4103/0366-6999.189067. PMID: 27569244; PMCID: PMC5009601.

DOI:10.5281/zenodo.16855042 111


https://bgss.eu/

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

42. Kanthan R, Senger JL, Diudea D, Kanthan S. A review of duodenal metastases from squamous cell carcinoma
of the cervix presenting as an upper gastrointestinal bleed World ) Surg Oncol. 2011;9:1-7

43. Yin Z, Tang H, Li L, Ni J, Yuan S, Lou H, Chen M. Impact of sites versus number of metastases on survival of
patients with organ metastasis from newly diagnosed cervical cancer. Cancer Manag Res. 2019 Aug
16;11:7759-7766. doi: 10.2147/CMAR.S203037. PMID: 31496818; PMCID: PMC6701644.

44, Carlson V, Delclos L, Fletcher GH. Distant metastases in squamous-cell carcinoma of the uterine cervix.
Radiology. 1967 May;88(5):961-6. doi: 10.1148/88.5.961. PMID: 6025051.

45, Burg L, Timmermans M, van der Aa M, Boll D, Rovers K, de Hingh I, van Altena A. Incidence and predictors of
peritoneal metastases of gynecological origin: a population-based study in the Netherlands. ) Gynecol Oncol.
2020 Sep;31(5):e58. doi: 10.3802/jg0.2020.31.e58. PMID: 32808491; PMCID: PMC7440978.

DOI:10.5281/zenodo.16855042 112


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 2'2025

Vol.89 Issue2 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

CHIRURGIA
RES
MENTIS

&)
<
O
€ CriruRGY

KAMHWYEH CAYYA HA MALUMEHTKA CbC CbAOBA
KOHTECTUA HA AAMBOTO CAEA ABAOMUHONMAACTUKA -
XUNEPBAPHA OKCUTEHALINA C MAA3BMOTEPAINA 3A
NMPEAOTBPATABAHE HA HEKPO3A

EBz2eHu WapkoB, Aumumbp CumeoHoB, NpuHa LLapkoBa
KauHuka Vderm, OmgeaeHue no naacmuuHa xupypaus - Codus

CLINICAL CASE OF A PATIENT WITH REDUCED BLOOD FLOW
TO THE FLAP AFTER ABDOMINOPLASTY — HYPERBARIC
OXYGENATION WITH PLASMOTHERAPY TO PREVENT
NECROSIS

Evgeni Sharkov, Dimitar Simeonoy, Irina Sharkova
Department of Thoracic Surgery, Second Surgical Clinic,
Vderm Clinic, Plastic Surgery Department - Sofia

Evgeni Sharkov, (https://orcid.org/0009-0008-5534-6128)

ADDRESS FOR CORRESPONDENCE:
Evgeni Sharkov, MD

Vderm Clinic, Plastic Surgery Department
Sofia, Bulgaria

10 Oborishte Str.

Email: evgenisharcov@gmail.com

DOI:10.5281/zenodo.16967976

Received: 1 Aug 2025; Accepted: 20 Aug 2025; Published: 27 Aug 2025

Copyright: © 2025 by the authors.

Published by Bulgarian Surgical Society, Sofia, Bulgaria. https:/bgss.bg

This article is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC BY 4.0) license.

DOI:10.5281/zen0d0.16967976

113


https://bgss.eu/
https://orcid.org/0009-0008-5534-6128
https://bgss.bg/
https://creativecommons.org/licenses/by/4.0/

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

KAMHUYEH CAYYAI HA MALMEHTKA CbC CbAOBA KOHFECTMA HA AAMBOTO CAEA
ABAOMUHOMNAACTUKA - XUNMEPBAPHA OKCUTEHALIUA C NMAA3SMOTEPAIMNA 3A
MNPEAOTBPATABAHE HA HEKPO3A [BULGARIAN]

PE3HOME

KAuHuueH cayual: lNpegcmaBame caydvas Ha 39-z20guwHa nayueHmka c aHaMHe3a 3a
MHOkecmBo npegxogHu uH-Bumpo npouegypu npe3 nocaegHume 3 2oguHu. Caeg Bmopama
npouegypa msa npemvpnsBa abopm c uacmuuHa ucxemuuHa Hekpo3za Ha Mamkama.
MauueHmkama uma gBe ycnewHu 6pemMeHHocmu u paxkgaHus c Le3apoBo ceueHue B
MuHanomo. Mpu nayueHmkama 6e npoBegeHa abgoMuHonaacmuka, npu kossmo B geHsi caeg
onepauusama ce 3abensizaxa 6ene3u Ha cvbgoBa koHzecmusa Ha Aambomo. MpuaoXkeHama
xunepb6apHa okcuzeHauusi 8 kombuHauusi c nAa3Momepanus YCnewHo npegna3u Aambomo om
no-HamambvwHo pa3Bumue Ha Hekpo3a. O6cvrkgaHe: MpoBegeHume XxopMOHaAHU mepanuu ¢
nocnegBawa Hekpo3a Ha mamkama, kakmo u cvwecmByBawume 6eae3u om ue3apoBo
ceueHue, Mo2am ga 6bgam cBovp3aHu ¢ uupkyaamopHusa geduuum Ha caegonepamuBHama
paHa om abgomuHonAaacmuka. KalouoB c¢akmop e paHHomo pa3no3HaBaHe Ha npobaema c
HaBpemeHHa peakuusi u akmuBupaHe Ha npomokoaa 3a AeveHue. Nog Bvbnpoc e gaau mo3u Bug
mepanusa 6u umana makoBa 6aazonpusmHo Bv3gelicmBue, ako e 3anouyHamo Ha no-kvbceH
eman. 3akaloueHue: To3u kauHuuyeH caAyual nogyepmaBa nomeHuuaAHama noA3a om
koMbuHupaHemo Ha xunepbapHa kucAropogHa mepanusi u mpombouumHo-o0602ameHa naa3ma
3a cnpaBsHe ¢ nocmonepamuBHume npobaeMu ¢ kpvBoobpaweHuemo Ha noBguzHamomo
mekomvkaHHO AaMbo u npouecume Ha 3a3gpaBsaBaHe Ha paHama. KombuHauussma om me3u
gBe mepanuu e 6e3onacHa, noHacsa ce gobpe om nauueHmume u MoXe ga HamaAu
HeobxogumMocmma om xupypau4Ha peBusus.

KAKUYOBU AYMU
abgomuHonaacmuka, xunepbapHa okcuzeHauusi, nAa3momepanus, Hekpo3a

BbBEAEHUE

AbgoMuHonnacmukama e xupypauuecka npouegypa, kosamo ocuzypsiBa kopekuyusa Ha

ugauwHama koxka u HampynaHume u3AuwHU nogkoXkHu mMa3HuHU B kopemMHama obaacm,

kakmo u guacmazama Ha kopemHume wMmyckyau [1]. Kaacuueckama mexHuka Ha

abgomuHonaacmuka BkalouBa [2-6]:

- WN360p Ha pa3pe3 /B 3aBucumocm om xabumyca Ha nauueHma, Buga Ha 6eAnbomo;

- [MoBguzaHe Ha kokama u nogko)kHomo Aambo cbc 3ana3BaHe Ha nbna;

- Ako e Heobxogumo, ce u3BvpwBa naukauus Ha HaAuuHama guacmasa Ha m.rectus
abdominis, m.obliqus abdominis,"xopu3zoHmanHa naukauus” npu Heobxogumocm;

- W3pazBane Ha uzauwHama koxka u nogko)kHa MacmHa mokaH;

- MN3mvHaBaHe Ha Aambomo, ako e Heobxogumo;

- .MN3BekgaHe” Ha nvna;

- KoHuu Ha Baroudi;

- 3amBapsiHe Ha xupypa2u4Hus pa3pe3 c N0gXxogsauw,o npepa3npegeAeHue Ha Hanpe)XkeHUemo;

- ApeHaXu.
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Mo3HaBaHemo Ha aHamoMuuyHume ocobeHocmu Ha obracmma e B ocHoBama Ha gobpama
xupypauuHa npakmuka. B Hawama npakmuka cmuzHaxme go u3Boga, ue Hal-BakHomo e ga ce
3ana3Bam kpwBoHocHume cvgoBe. Huger pa3gens kpvBocHabgaBaHemo Ha 3 30HuU [7]:

- 30Ha l: 30Ha, 3axpaHBaHa om gbAbokama enuz2acmpanHa apkaga / neppopamopu Ha m.rectus
abdominis;

- 3oHa ll: 30Ha Ha goaHa kopeMHa yupkyaauus - a. epigastrica inf. Superficialis, a.

pudenda externa, a. circumflexa ilium superficialis;

- 3oHa lll: AamepanHa 30Ha - 6 AamepanHu MeXkgypebpeHu u 4 AymbaAHU apmepuu.

B noBeuemo cAayuau ca 3acezHamu eguH uAu noBeue uzmouHuuyu Ha kpbBocHabgaBaHe.
XunepbapHama kucaopogHa mepanus (HBOT) e gobpe nogHamo cpegcmBo 3a AeyeHue Ha
koMnpomemupaHo AaMbo upe3 nogaBaHe Ha 100% kucaopog nog Bucoko HanazaHe, 3a ga ce
CMUuMyAUpa aH2uUO02eHe3ama u ga ce Hamaau omoka. [8]. TpombouumHo-o602ameHama naa3ma
(PRP) cvowo nognoMaza HeoaHz2uoz2eHe3ama u Bwv3cmaHoBsABaHemo Ha muvkaHume.
Mpouegypama ocuzypsiBa aBmonoxkHa koHueHmpauus Ha pacmexHu dakmopu u yumokuHu

[9].

KAMHUYEH CAYYAWN

NpegcmaBame cayuaa Ha 39-20guwHa nayueHmka ¢ aHamHe3a 3a HakoAko npegxogHU UH-

Bumpo npouegypu npe3 npegxogHume 3 20guHu. CAeg Bmopama npouegypa, msa npembvpnsaBa

abopm c uacmuuHa Hekpo3a Ha Mamkama. NMauueHmkama cvbobw,aBa 3a npunazaHe Ha Bucoku

go3u npoz2ecmepoH no Bpeme Ha Bmopama 6pemeHHocm. NMauueHmkama uma gBe ycnewHu
bpemeHHoCcmMu u pakgaHus ¢ Lle3apoBo ceueHue B MuHanomo.

Mpu nayueHmkama 6e npoBegeHa abgomuHonAaacmuka, npu kossmo ce HanoXku u3BopwBaHe Ha

gonvAHUMeneH BepmukaneH pa3pe3 C uea npepa3npegeneHue Ha HanpeXeHuemo. To3u

pa3pe3 ce HanpaBu MmeXgy Heo-ymbuaukyca u xopu3oHmaaHusa pa3pe3. B geHa caeg
onepauussma ce 3abensizaxa bene3u Ha cbgoBa koHzecmus Ha Aambomo. MpoBegeHume

XOpMOHaAHU mepanuu ¢ nocaegBawa Hekpo3a Ha mamkama, kakmo u cowecmByBawume

6ene3u om uezapoBo ceuveHue, Mo2zam ga 6bgam cBovp3aHu ¢ uupkyanamopHusa geduyum Ha

paHama om abgomuHonaacmuka. Bwb3mMokeH gonbAHUmMeAeH puck, gonpuHacaw, 3a

HezamuBHus pe3yanmam, moXke ga 6bge u u3mbHaABaHEMO Ha AaMBOMO U gONbAHUMEAHUSIM

BepmukaneH pa3pes. Caeg kamo komnpomemupaHama uupkyaauyust 6e nomBuvpgeHa kKAUHUUHO,

npomokoAbm 3a AedveHue, cbCcmosw, ce om kombuHauua om xunepbapHa kucaopogHa

mepanusi ¢ nAa3Momepanus, 6ewe 3anouHam He3abaBHo om nvpBus geH caeg onepauusma:

- XunepbapHa kucnopogHa mepanus - 1,45 ATA 3a 60 MuHymu Ha ceaHc, 2 ceaHCa Ha geH
npe3 nbpBama cegmuua u 1 ceaHc Ha geH npe3 Bmopama cegmuua.

- TpombouumHo-o6oz2ameHa naa3ma (PRP): ABmoaokHa PRP, npuzomBeHa upe3
ueHmpodyaupaHe 3a 5 MuHymu npu RCF 15008. NMaazmama ce unkekmupa gupekmto B
koMnpomemupaHama obAacm u 30Hama 0koAo paHama npu cmepuAHuU ycaoBus, kamo ce
u3non3Ba uzna 328, BegHw)k gHeBHO npe3 nbpBume cegem gHu, BegHaza caeg HBOT.

Cayuassm e gokymeHmupaH cbc cHUMKuU Ha nbpBus caegonepamuBeH geH, 3-mus, 7-mus u 30-

usi cnegonepamuBeH geH (due. 1). MpomokoAbm, onucaH no-20pe, ychsl ga pa3pewu HanbAHO

koMnpomemupaHomo kpwvBoobpaweHue Ha Aambomo u npegomBpamu Hekpo3a Ha mekume
mubkaHu.
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Que.1A) 1-8u crnegonepamuBeH geH, b) 3-mu cregonepamuBeH geH, B) 7-mu cnegonepamuBeH geH ) 30-u caegonepamuBeH
geH - onepamuBHama paHa e 3amBopeHa upe3 BmopuuHa epaHyaayus u npeBpv3ku ¢ HaHokpucmanHo cpebpo

ANCKYCUA

Mpu u3BvpwBaHe Ha abgomuHonaacmuka obukHoBeHo ce HapywaBam egHo uau gBe om
ocHoBHume kpwvBocHabgaBaHusa Ha abgoMuHanHOmMO Aambo. Mpu nayueHmMu c aHamHe3a 3a
npegxogHa ucxemusi Ha Mekume muvkaHu, puckem e no-Bucok. 3a ga ce nocmuz2Ham
OonmMuMaAHU pezyaAmamu 3a obopMaHe Ha MAAOMO NpU ECMEeMuUYeH mun hauueHmu, MoXke ga
ce HanoXku gonbAHUMEAHO u3mubHsaBaHe Ha Aambomo ¢ He2zamuBHO Bwv3gelcmBue Bwvpxy
uupkynauyuama Mmy. B Hakou cayuau knacuueckama abgomuHonaacmuka moyke ga ce npeBopHe
B8 amunuuyHa, kosmo ocmaBs gonvAHumeneH BepmukaneH pa3pe3 MeXkgy HoBus non u
Xopu3oHmanHus 6eae2. ToBa e Heobxogumo, mvl kamo B npomuBeH cayuyau npekomepHomo
HanpeXkeHUe om npumezaasiHemo Ha Aambomo kayganHo MoXke ga goBege go gonbAHUMEAHO
HezamuBHo Bv3gelicmBue. Cnopeg Hac Bcuuku me3u mpu dakmopa (3a uHBumpo npouegypu
U napuuaAHa ucxemuuyHa Hekpo3a Ha Mamkama, ugmbHsBaHe Ha AaMmBbomo, gonbAHUMEAEH
BepmukaneH pa3pe3) npu mo3u koHkpemeH nauueHm ca goBeau go cneuuduuHus npobaem c
uupkynauuama Ha aambomo. KalouoB dakmop e paHHomo pa3no3HaBaHe Ha npobaema c
HaBpemeHHa peakuusi u akmuBupaHe Ha npomokoaa 3a AeyeHue, onucaH ho-2ope. [Nog Bvnpoc
e gaau mo3u Bug neueHue 6u umano makoBa 6aazonpusamHo Bv3gelicmBue, ako e 3anouHamo
Ha Bmopus uAu mpemus geH cAeg onepauusma. OkoHuameAHusm pe3yamam € NbAHO
cbxpaHsaBaHe Ha MekombkaHHOMO AaMb0o u nayueHm, kolimo He ce Hy)kgae 0m gonbAHUMEAHO
XupypauuyHo omcmpaHsBaHe, peBu3us Ha AaMmbomo.

3AKAYEHUE

To3u kauHuuveH cayuali noguepmaBa nomeHuuanHama noA3a om komMbuHupaHemo Ha
xunepbapHa kucaopogHa mepanus u mpoMbouumHo-o602ameHa nAa3ma 3a cnpaBsHe c
nocmonepamuBHume npobaeMu ¢ kpwBoobpaweHuemo Ha noBguzHamomo MekomuvkaHHO
AaMbo u npouecume Ha 3a3gpaBsBaHe Ha paHama. HabalogaBaHume nogobpeHus B
nepdy3uama Ha mbvkaHume, uBema u cmabuaHOCmMma Ha paHama npegnoAazam 20AfM
CuHepauueH pezeHepamuBeH edpekm. KombuHauusma om me3u gBe mepanuu e 6e30nacHa,
noHaca ce gobpe om nauueHmume u MoXke ga HamaAu HeobxogumMocmma om Xupypz2uuHa
peBu3us.
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CLINICAL CASE OF A PATIENT WITH REDUCED BLOOD FLOW TO THE FLAP AFTER
ABDOMINOPLASTY — HYPERBARIC OXYGENATION WITH PLASMOTHERAPY TO
PREVENT NECROSIS [ENGLISH]

SUMMARY

Clinical case: We present the case of a 39-year-old patient with a history of multiple previous
in vitro procedures over the past 3 years. After the second procedure, she suffered an abortion
with partial ischemic necrosis of the uterus. The patient reports high doses of progesterone
during the second pregnancy. The patient has had two successful pregnancies and Cesarean
section deliveries in the past. The patient underwent abdominoplasty, in which signs of
vascular congestion of the flap were noted on the day after surgery. The applied hyperbaric
oxygenation in combination with plasma therapy successfully protected the flap from further
necrosis. Discussion: The hormonal therapies performed with subsequent necrosis of the
uterus, as well as the existing scars from the Cesarean section, may be related to the
circulatory deficiency of the postoperative wound from abdominoplasty. A key factor is early
recognition of the problem, followed by a timely response and activation of the treatment
protocol. It is questionable whether this type of therapy would have had such a beneficial
effect if it had been started at a later stage. Conclusion: This case highlights the potential
benefit of combining hyperbaric oxygen therapy and platelet-rich plasma to address
postoperative problems with the blood circulation of the raised soft tissue flap and the wound
healing processes. The combination of these two therapies is safe, well-tolerated by patients,
and may reduce the need for surgical revision.

KEYWORDS
abdominoplasty, hyperbaric oxygenation, plasmotherapy, necrosis

INTRODUCTION

Abdominoplasty is a surgical procedure that provides correction of the excessive skin and

accumulated excess of subcutaneous fat in the area of the abdominal wall, the diastasis of

abdominal muscles, and the skin stretch marks (striae) [1]. Classical abdominoplasty technique

includes [2-6]:

- Selection of incision/according to the patient’s habitus, the type of underwear/

- Elevation of the skin and subcutaneous flap with preservation of the umbilical stock

- If necessary, plication of the available diastasis of the m.rectus abdominis, m. obliquus
abdominis, ‘low horizontal plication’

- Excision of the excessive skin and subcutaneous fat excess

- Trimming the flaps if necessary

- Suturing the navel

- Baroudi sutures

- Closure of the surgical incision with adequate redistribution of tension

- Drainage

Knowledge of the anatomical features of the area is the basis of good surgical practice. In our

practice, we have concluded that the most important thing is respect for blood supply vessels.

Hugger divided the blood supply into three zones [7]:

— Zone |: zone fed by the deep epigastric arcade/perforators of the m.rectus abdominis

— Zone ll: zone of lower abdominal circulation—a. epigastrica inf. Superficialis, a.

pudenda externa, a. circumflexa ilium superficialis
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— Zone lll: lateral zone—6 lateral intercostal and four lumbar arteries

In most cases, one or more sources of blood supply are affected.

Hyperbaric oxygen therapy (HBOT) is a well-known device to treat compromised flaps by
delivering 100% oxygen at high pressure to stimulate angiogenesis and reduce edema. [8].
Platelet-rich plasma (PRP) also promotes neoangiogenesis and tissue repair. The procedure
provides an autologous concentration of growth factors and cytokines [9].

CLINICAL CASE

We present the case of a 39-year-old patient with a history of several previous in vitro
procedures over the previous 3 years. After the second procedure, she suffered an abortion
with partial uterine necrosis. The patient reported the use of high doses of progesterone during
the second pregnancy. The patient has two successful pregnancies and cesarean deliveries in
the past.

The patient underwent abdominoplasty, which required an additional vertical incision to
redistribute the tension. This incision was made between the neo-umbilicus and the horizontal
incision. On the day after surgery, signs of vascular congestion of the flap were noted. The
hormonal therapies performed with subsequent uterine necrosis, as well as the existing
cesarean scars, may be related to the circulatory deficiency of the abdominoplasty wound. A
possible additional risk contributing to the negative outcome may be the thinning of the flap
and the additional vertical incision. Once compromised circulation was clinically confirmed,
the treatment protocol consisting of a combination of hyperbaric oxygen therapy with plasma
therapy was started immediately from the first day after surgery:

- Hyperbaric Oxygen Therapy - 1.45 ATA for 60 minutes per session, two sessions per day
for the first week and one session per day for the second week.

- Platelet-Rich Plasma (PRP): Autologous PRP prepared via centrifuge for 5 minutes at
RCF 15008. Plasma was injected directly into the compromised region and peri-wound
area under sterile conditions, using a 32-gauge needle, once per day for the first seven
days, right after the HBOT.

This case was documented with photographs on the 1%, 3rd, 7th, and 30" postoperative days
(Fig.1). The protocol from above managed to resolve the compromised circulation of the flap
completely, thus necrosis of the soft tissue did not occur.

\ieey B)

Fig. 1 — A)15t postoperative day, B 3rd postoperative day, C)7" postoperative day, D)30'" postoperative day — surgical wound is
closed by secondary granulation and dressings with nanocrystal silver
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DISCUSION

When performing abdominoplasty, one or two of the main blood supply origins of the
abdominal flap are usually compromised. Having said that, when performing the procedure in
patients with a history of previous soft tissue ischemia, risks are higher. To achieve optimal
body contouring results in aesthetic patients, additional trimming of the flap could have a
further negative impact on the circulation of the flap. In some cases, classical abdominoplasty
could be converted to an atypical one that leaves an additional vertical incision between the
new umbilicus and the horizontal scar. This is needed; otherwise, over-tension from pulling the
flap downwards could lead to further negative impact. The author believes that all three factors
(standard lifting of the abdominal flap, previous history, trimming of the flaps, and additional
vertical incision) in this specific patient have led to the particular circulation issue of the flap
in this case. The key factor has been the early recognition of the problem with on-time reaction
and activation of the treatment protocol from above. It is questionable whether this type of
treatment could have been of such a beneficial impact if it had been started on the 2" or 3™
day after the surgery. The outcome was complete salvage of the soft tissue flap, and the
patient did not require additional surgical debridement, flap revision, or systemic antibiotic
therapy.

CONCLUSION

This clinical case highlights the potential benefit of combining hyperbaric oxygen therapy and
platelet-rich plasmain managing postoperative circulation issues of lifted soft tissue flaps and
wound healing processes. The observed improvements in tissue perfusion, color, and wound
stability suggest a significant synergistic regenerative effect. The combination of those two
therapies appears safe, well-tolerated by the patients, and may reduce the need for surgical
revision.
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NATTAPOCKOINCKA KAPAUOMNOTOMMUA MO HELLER U
OYHAONAUKALMSA NO DOR — CbBPEMEHHO PELLEHUE NPU
AXANA3NA

ABop AceHoB?, bopuc KyHeB?, leopau XeneB?,

BpaHumup lonemaHoB2, Togop AHzenoB2, Hukoaal MexkoB?
1 KauHuka no xupypaus, YMBAA , Llapuua MoaHHa — UCYN'; MeguuuHcku
yHuBepcumem — Codus

2 KauHuka no 2zacmpoeHmepoaozus, YMBAA ,Lapuua MoaHHa — UCYA";
MeguuuHcku yHuBepcumem — Codus
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NAMAPOCKOMNCKA KAPAMOMNOTOMMA MO HELLER U QYHAONAUKALUSA NO DOR —
CbBPEMEHHO PELUEHME NMPU AXANA3USA [BULGARIAN]

PE3IHOME

BvBegeHue: Axanagusima e pagko MOmMoOpHO HapyweHue Ha XxpaHonpoBoga, xapakmepu3upaw,o
Ce C Aunca Ha nepucmasmuka u HapyweHa peAaakcauyusa Ha goaHus e3odazeaneH chuHkmep
(AEC). CowecmByBam pa3AuuHu mepaneBmuuHu nogxogu, HO Aanapockonckama kapguo-
muomomusi no Heller 8 kombuHayusa ¢ yacmuuHa pyHgonaukauyus ocmaBa 3aameH cmaHgapm.
KAuHuueH cayudal: MNMpegcmaBame cayuaa Ha 52-2oguweH MbXk ¢ npozpecuBHa gucdazus,
peaypaumauuu u pedaykc, c npegxogHa aHamMHe3a 3a cnewHa 2acmpekmomus no Billroth | no
noBog nepdopupana nuaopHa na3Ba. MauyueHmvbm e npocaegsaBan B kauHukama no
2acmpoeHmepono2uss u e nognokeH Ha Hskonko eHgockoncku 6anoHHU guAamauuu.
MopBoHauanHo epekmuBHU, npouegypume cmaBam c Bce no-kpamkompaeHn edekm, a npu
nocAaegHama He e nocmuz2Hamo HukakBo obaekueHue, kamo npemuHaBaHemo ¢ eHgockon e
6uno HeBwv3MoXkHO. Mpu xocnumaau3zauusima, nauueHmbm cvobw,aBa 3a ugpa3eHa gunamauus
Ha xpaHonpoBoga, uecmu pez2ypaumauuu Ha 3aCmosiAa XpaHa U HOWHU enu30gu Ha 3agyx u
.3agaBsaHe” c xpaHa. W3BvpweHa e aanapockoncka kapguomuomomus no Heller c
dyHgonaukauusa no Dor. CaegonepamuBHusm nepuog npomeue HEYCAOKHEHO, C NbAHO
oBnragaBaHe Ha cuMnmomume u Aunca Ha pedaykc.

Auckycusa: banoHHama guaamauusi ocuzypsiBa gobpu kpamkocpouHu pe3zyamamu, HO ce
cBvp3Bac peyuguBu u puck om ycaoXkHeHus. Heycnexobm o06ukHoBeHo ce onpegeasa npu nosiBa
Ha nepcucmupawa gucdaaus, 6vp3 peuuguB, Heobxogumocm om NoBmopHU Npouegypu UAU
HacmbnuAu ycAoXkHeHust. B makuBa cayuau aanapockonckama kapguomuomomusi npegaaza
mpalHo obaekueHue Ha cumnmomume ¢ Hucka 3aboneBaemMocm u cMbpmHoCcm.
CamocmosimeAnHama muomomusi yBeauuaBa pucka om pedaykc, kolmo 3HayumenHo ce
pegyuupa npu koMbuHupaHe ¢ yacmuyHa pyHgonaukayus.

3akaloueHue: Aanapockonckama kapguomuomomusi no Heller ¢ dyHgonaukauusi no Dor ocmaBa
cuzypeH u edpekmuBeH memog Ha AeueHue, BkalouumeaHo npu nauueHmu C npegxogHu
onepauuu Ha 20pHUSi 2aCMpouHMecmuHaneH mpakm.

KAKOU0BU AYMU
axana3us, kapguomuomomus no Heller, dyHgonaukauus no Dor, Aanapockonus, POEM

YBOA

Axanazusama e pagko, xpoHuuHo, gobpokauecmBeHo 3a6oaaBaHe Ha xpaHonpoBoga c uecmoma
npubaugzumenHo 1 Ha 100 000 gywu 2oguwHo [1]. To ce npuuuHsaBa om gezeHepauust Ha
uHXxubumopHume HeBpoHu B naekcyc MmueHmepukyc, koemo Bogu go HapyweHa peaakcauyus
Ha goAHus e3odazeaneH cduHkmep (AEC) u Aunca Ha nepucmaamuka. lNauueHmume
0bukHoBeHo ce npegcmaBsm c npozpecuBHa gucdazus, pe2cypaumauuu, pempocmepHaAHa
6onka u 3azyba Ha meano. 3abonsBaHemo 3HauumenHo BaowaBa kauecmBomo Ha XkuBom u,
ako He ce AekyBa, moXke ga goBege go ycaokHeHus kamo acnupauuoHHa nHeBMOHUSA UAU
guAamauus Ha xpaHonpoBoga.

AuazHocmuuHume memogu BkalouBam koHmpacmHo u3caegBaHe c bapueBa kawa, 2opHa
eHgockonusi u Bucokope3oalouuoHHa MaHOMemMpus, kamo nocAaegHama ce cuuma 3a 3AameH
cmaHgapm. MNpu peHmMa2eHoA02u4HOMO u3caegBaHe knacuuecku ce ycmaHoBaBa guanamupaH
XpaHonpoBog c munuyHo cmecHeHue B obracmma Ha 2acmpoe30dazeaAHOMO CbegUHEHUE
(,bird-beak 3Hak").
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HaauuHu ca Hakoanko mepaneBmuuHu onuyuu. @apmakoAo2uuHomo AeueHue (kaayueBu aHma-
20HUCMuU, HUmpamu) ocuzypsiBa camo BpemeHeH epekm. EHgockonckama 6anoHHa guAnama-
uusi Bogu go nopBoHauanHo nogobpeHue npu go 90% om nauueHmMume, Ho e cBvp3aHa c peyu-
guBu u puck om nepdopauusa Ha xpaHonpoBoga (1-2%) [2]. UkekmupaHemo Ha 6omyAuH0B
mokcuH npegnaza kpamkompatHo o6aekueHue, Ho ¢ Bucok npoueHm Ha peuuguBu.

MuHumanHo uHBa3uBHama xupypauuHa Muomomus, 3a NbpBu Nbm onucaHa Ananapockoncku B8
HauaAnomo Ha 90-me 2oguHu, ce ymBopgu kamo 3aameH cmangapm [3]. 3a npoduaakmuka Ha
nocmonepamuBHama z2acmpoe3odazeanHa pedpaykcHa 6onecm (FEPB), Aanapockonckama
muomomusi no Xenep (LHM) obukHoBeHo ce kombuHupa ¢ yacmuuHa ¢pyHgonaukayus. Hal-
wupoko uznon3zBaHu mexHuku ca Dor (npegHa 180°) u Toupet (3agHa 270°) pyHgonaukauuu [4].
MNpe3 nocaegHume 20guHU nepopanHama eHgockoncka Mmuomomusa (POEM) ce ouepma kamo
obewaBawa anmepHamuBa, gemoHcmpupawa Bucoka kpamkocpouHa epekmuBHocm, Bon-
peku ue ocmaBam npumecHeHUss OMHOCHO yuecmomama Ha pedaykc B goazocpoueH naaH [5].

KAMHUYEH CAYYAWN

52-2o0guweH Mk 6e HacoueH kbM Hawama xupypa2uyHa kauHuka nopagu gbA2020gulliHU
onnakBaHusi om npozpecuBHa gucdazus, pecypaumaguu u pempocmepHaneH guckompopm.
MeguuuHckama aHamHe3a BkalouBa cnewHa 2acmpekmomus no Billroth |, u3BvpweHa nem
20gUHU no-paHo no noBog nepdopupana nuaopHa s138a. Om mozaBa nayueHmbm e 6uA nog
pegoBHo npocnegsBaHe B kauHukama no 2acmpoeHmeponozusi nopagu BaowaBawu ce
3ampygHeHUs npu NpezaAbUaHe.

MNpe3 2oguHume ca npoBegeHu MHo20kpamHu cecuu Ha eHgockoncka 6anoHHa guanamauusi. B
Hauanomo me ocuz2ypsaBanu kpamkompatHo obaekueHue, HO edpekmbm 6bp30 omcaabBan.
MNpu nocaegHus onum He e omuemeHo HukakBo cumnmomamuuHo nogobpeHue, kamo
npeMuHaBaHemo c eHgockon e 6uno HeBb3moXkHo. Mpu nocmwvnBaHe B Hawama kauHuka,
nayueHmMbm cvobwaBa 3a u3kalouumeaHo u3pa3eHa guAamauyus Ha XxpaHonpoBoga,
HeBb3mMokHOCM ga npuema gopu MeyHocmu, Yecmu pez2ypaumauuu Ha 3acmosiAna XpaHa u
HOWHU enu30gu Ha 3agywaBaHe BcaegcmBue Ha acnupauus Ha pedaykcupaH Mmamepuaa. To3u
komnaekc om Haxogku omezoBaps Ha nbAeH mepaneBmuueH Heycnex Ha eHgockonckomo
AedveHue u be noka3aHue 3a onepamuBHa Hameca.

MNpegonepamuBHume u3caegBaHua nomBuvpguxa guazHo3ama. KoHmpacmHomo u3caegBaHe
c bapueBa kawa noka3a gunamupaH xpaHonpoBog ¢ xapakmepHa ,bird-beak” koHduaypauyus B
obracmma Ha 2acmpoe3odazearnHomo cveguHeHue (Quaypa 1A). EHgockonusima u3kalouu
MEXaHUYHAa CMeHo3a Ha 2acmpogyogeHaanHama  aHacmomo3a, HO nomBuvpgu
HeBb3MokHocmma  3a  npemuHaBaHe npe3 goaHua  e3o0dazeaneH  cpuHkmep.
Bucokope3onlouuoHHa  mMaHoMempus He  bewe  HaAuuHa, HO  kAuHUYHume u
peHmMzeHoAO2UYHUME Haxogku B6sixa gocmamubuHU 3a guazH03ama HanpegHaAna axaAa3us.
Onepauyusama 6ewe u3BvpweHa aanapockoncku. MAbmHume agxe3uu, pe3yaAmam om
npegxogHama 2acmpekmomus, 6saxa BHumameaHo ocBobogeHu. M3BbpweHa bewe HagAvkHa
kapguomuomomusi no Heller, npemuHaBawa npe3 2acmpoe3odazeaAHOMO CbeguHeHue u
Bbpxy npokcumanHama yacm Ha cmomaxa. Muomomusima 6ewe ¢ obwa gonkuHa 7 cm —
npubauzumenHo 5 cm no xpaHonpoBoga u 2 cm Bvpxy cmoMawHama kapgua, koemo ocuaypu
NoAHa gucekuyus Ha goaHus e3odazeaneH chuHkmep. MiIHmpaonepamuBHama eHgockonus
nomBbpgu uenocmma Ha Myko3ama u cBobogHomo npemuHaBaHe B cmomaxa. 3a
npoguaakmuka Ha nocmonepamuBeH pedaykc 6ewe u3zBopweHa npegHa dyHgonaukayusa no
Dor, nokpuBawa 30Hama Ha Muomomusima (Quaypa 1B u 1C).
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CaegonepamuBHusim nepuog 6e HeycAoXkHeH. 3anouHam 6e paHeH NpUueM Ha meyHocmu, a
BnocaegcmBue nauueHMbvmM npuemawe meka xpaHa 6e3 peuyuguB Ha gucdazus. Aexocnhuma-
Au3auusima 6e Ha cegMu caegonepamuBeH geH kamo nayueHmbm 6e B gobpo 06w,o cbcmo-
siIHUe, C NbAHO 0BaagsBaHe Ha gucdazusama u 6e3 cumnmomu Ha pedaykc. KoHmpoAHama
eHgockonusi u koHmpacmHomo u3caegBaHe ¢ 6apueBa kawa, npoBegeHu eguH Meceu caeg
onepayusama, noka3zaxa c6obogHo npemuHaBaHe Ha koHmpacma B8 cmomaxa (Quaypa 1D).

Quaypa 1. A: KoHmpacmHo uzcaegBaHe ¢ 6apueBa kawa noka38a gunamupaH xpaHonpoBog c xapakmepHa , bird-beak”
koHguzypayus 8 06aacmma Ha cacmpoe3ogpazearHomo cbeguHeHue;

B: 38vpweHa Mmuomomusi ¢ geAkuHa 7 cm;

C: @yHgonaukayus no Dor;

D: KohmpacmHo uzcaegBaHe ¢ bapueBa kawa eguH mecey caeg onepayusima, gemoHcmpupaw,o cBobogHo npemuHaBaHe Ha
konmpacma 8 cmomaxa.

ANCKYCUA

Axana3ussima ocmaBa npegu3BukamenHo 3a AeueHue 3abonsiBaHe He caMo nopagu cBosima
psgkocm, HO u 3apagu npozpecuBHus u uHBaaugu3upaw, xapakmep Ha cumnmomume.
OcHoBHama mepaneBmuuHa uen e npekbcBaHemo Ha dyHkuusma Ha goaHusa e3odazeaneH
chdunkmep c uen obaekuaBane Ha pyHkuyuoHanHama o6cmpykuus.

EHgockonckama 6anoHHa gunamauusi omgaBHa ce cuuma 3a epekmuBHa uHmepBeHuus om
nopBa AuHuUs, ocobeHo npu Bvo3zpacmHu nauueHmMu uau makuBa cvc 3Hauumu npugpyrkaBawu
3abonsiBaHus. MopBoHauanHUSM mexHuyecku ycnex u cuMnmomamuuyHo obaekueHue ce
nocmuz2am B noBeuemo cayuvau, kamo ce cvobwaBa 3a pegyanmamu go 80—90% [2,6].
YcmotuuBocmma Ha edpekma obaue e o2paHuueHa. PeyuguB Ha gucdazus HacmovnBa npu
npubauzumenHo 30—40% om nauueHmume B8 pamkume Ha nem 2oguHu [6]. Mpu noBmopeHue
Ha npouegypama noA3ama umMa meHgeHuus ga HamaaaBa. Puckem om ycaokHeHuss kamo
2pbgHa bonka, kopBeHe u nepdopauus Ha xpaHonpoBoga, Bapupaw, mexkgy 1% u 6%,
gonbAHUMEAHO o2paHuyaBa npuanoXkuMmocmma Ha MHo2okpamHume cecuu [2].

Heycnexom Ha guaamauyusma obukHoBeHo ce geduHupa npu nepcucmupawa gucdazus
Bvnpeku mexHuvecku agekBamHa npouegypa, peuuguB Ha cumnmomume B8 kpamuvk cpok,
HeobxogumMocm om uyecmu noBmopHu uHmepBeHuyuu uAu nosiBa Ha ycaokHeHus. B
kauHuuHama npakmuka noBeuemo aBmopu cMamam, ue gBe HeycnewHu uAu kpamkompatHo
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edbekmuBHU gunamauyuu ca gocmambyHO ocHoBaHue ga ce npueme, ue eHgockonckama
mepanusi e HeycnewHa u ga ce npemMuHe KoM Xupypau4yHo AeueHue [6].

B makuBa cumyauuu aanapockonckama kapguomuomomusi no Heller (LHM) ce npeBpowa 8
npouegypa Ha u3bop, kamo ocuzypsiBa mpaeH koHmpoA Ha cumnmomume npu 85—90% om
nayueHmume [1,3]. OnepamuBHama 3aboneBaemocm e Hucka (5—10%), Hal-yecmomo
ycnokHeHue e Myko3Ha nepdopauusi, kosmo o6bukHoBeHo ce omkpuBa u kopuzupa
uHmMpaonepamuBHo 6e3 nocaegcmBus, a cMbpmHocmma B cneuuaAu3upaHume ueHmpoBe e
nog 0,5% [1,3]. BaxkHo e ga ce noguepmae, ye camocmosimeAHama mMuomomus Bogu go
nocmonepamuBeH 2acmpoe3odazeaneH pedaykc npu 40—60% om nayueHmume [4]. ToBa
Hana2za npakmukama LHM ga ce kombuHupa ¢ yacmuuHa ¢yHgonaukauus, kosmo pegyuupa
yuecmomama Ha pedaykc go npubauzumenHo 10—20% [7]. Dor u Toupet dyHgonaukauyuume ca
noka3anu cxogHa edpekmuBHocm [7], HO Dor e mexHuuecku no-AecHa, ocuzypsiBa npegHo
nokpumue Ha 30Hama Ha MUomoMusima u e oco6eHo noAe3Ha Npu NOBMOPHU onepauuu UAU
aHamoMuuHo cAOXKHU caydau [10]. CoBpemeHHUmMe gaHHU nogkpensam mMuomomust ¢ gobAKUHA
6—8 cm, kamo MuHuMyM 2 cm mps6Ba ga o6xBawam cmomawHama cmpaHa. No-kecume
mMuomomuu ca cBovp3aHu ¢ puck om nepcucmupawa gucdazusa, gokamo npekomepHomo
ygonkaBaHe u3BvbH mo3u guana3oH He noka3Ba gonvAHUMEAHU noA3u [9,10].

MNepopanHama eHgockoncka mMuomomusa (POEM), BwBegeHa npe3 2010 2., 6vbp30 Habupa
nonyaapHocm kamo MuHumanHo-uHBa3uBHa aamepHamuBa [5]. MHokecmBo npoyuBaHus
geMoHcmpupam omAuuyHuU kpamkocpouHu pe3yamamu c obaekuyaBaHe Ha cumnmomume npu
Hag 90% om nayueHmume [6,8]. Bbnpeku moBa, npumecHeHussma omHocHo pedaykca caeg
POEM ocmaBam, kamo namoao2uuHu pH mecmoBe u cumnmomamuueH N'EPB ce cbobwaBam
npu 40—50% om cayyaume [6,8]. CoBpemMeHHU cucmeMamuuyHu 0630pu U paHgoOMuU3upaHu
koHmpoaAupaHu npoyuBaHusa noka3Bam, ue kakmo POEM, maka u LHM ocuzypsiBam cpaBHumo
obaekuaBaHe Ha gucdazusima [6,9], Ho LHM B kombuHauus ¢ dyHgonaukauyus ocuzypsiBa no-
gobvp govazocpoueH koHmpon Ha pedaykca [6,9]. MHoz2oueHmpoBo paHgoMu3upaHo
npoyuBaHe om 2025 2. nomBvpkgaBa me3u pe3yamamu, noka3Balku ekBuBaneHmHa
edpekmuBHocm Ha POEM u LHM c Dor ¢pyHgonaukayua no omHOWEHUe HAa CuMNMOMamuyHus
koHmMpoA, Ho 3HauumeAHo no-Hucka yecmoma Ha pedaykc B xupypauyHama 2pyna [11].
0606weH0, AumepamypHUmMe gaHHU nogkpensm me3ama, ye 6anOHHama guaamauusi uma
BakHo Mssicmo, ocobeHo npu no-Bv3pacmHu uAu ya38umMu nayueHmu, Ho npu HamansiBaHe Ha
ebekmuBHocmma uAu pa3Bumue Ha YCAOKHEHUS, XUpPyp2UUHOMO AeueHue ocmaBa
okoHuamenHomo peweHue. Aanapockonckama kapguomuomomus no Heller 8 kombuHauus c
yacmuuHa dyHgonaukauusi npogbakaBa ga ce cuuma 3a 3aameH cmaHgapm, ocuzaypsaBauw,
banaHCc MeXgy gobazocpouHo obaekuaBaHe Ha cumnmomume, Hucka 3aboneBaemocm u
Hage)kgHa npodunakmuka Ha pedaykca.

3AKAHOYEHUE

Nanapockonckama kapguomuomomusa no Heller, kombuHupaHa ¢ ¢yHgonaukauus no Dor,
ocmaBa 3aameH cmaHgapm 3a Xupypa2u4yHomo AeYeHue Ha axana3us. T ocuzypsBa mpalHo
obnekuaBaHe Ha cumnmomume u edpekmuBeH koHmpoa Ha pedaykca, BkalouumeaHo npu
nauueHmMu C NpegxogHuU onepauuu Ha 20pHUS 2acmpouHmMmecmuHaneH mpakm. NMepopanHama
eHgockoncka muomomusi (POEM) e obewaBawa, MuHuManHoO uHBa3zuBHa anmepHamuBa c
omauyHa edekmuBHocm, HO HelUHOMO gobA20CpouHO BausHue Bopxy pedaykca uzuckBa
gonbAHUMEAHU npoyuBaHusi. XupypauuHama cmpameaus caegBa ga ce uHguBugyaauzupa
cnopeg xapakmepucmukume Ha nauueHma, HaAUYHUS ONUM Ha Xupypa2a U aHamoMuyHUme
ocobeHocmu.
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LAPAROSCOPIC HELLER MYOTOMY AND DOR FUNDOPLICATION — A CONTEMPORARY
SOLUTION FOR ACHALASIA [ENGLISH]

SUMMARY

Background: Achalasia is a rare esophageal motility disorder characterized by absent
peristalsis and impaired lower esophageal sphincter (LES) relaxation. Several therapeutic
options exist, but laparoscopic Heller myotomy (LHM) combined with partial fundoplication
remains the gold standard.

Case Presentation: We report a 52-year-old male with progressive dysphagia, regurgitation,
and reflux, with a prior history of emergency Billroth | gastrectomy for a perforated pyloric
ulcer. The patient had been followed in the gastroenterology clinic and underwent several
endoscopic balloon dilatations. Initially effective, dilatations became increasingly short-lived,
and during the last session, no relief was achieved, with impossible passage with the
endoscope. At presentation, he reported extreme esophageal dilatation, frequent
regurgitation of stagnant food, and nocturnal choking episodes. Laparoscopic Heller myotomy
with Dor fundoplication was performed. The postoperative course was uneventful, with
complete resolution of symptoms and no reflux.

Discussion: Balloon dilatation yields good short-term results but is associated with a risk of
recurrence and complications. Failure is usually defined by persistent dysphagia, rapid relapse,
repeated procedures, or complications. In such cases, LHM offers durable symptom relief with
low morbidity and mortality. Myotomy alone increases the risk of reflux, which is significantly
reduced when combined with partial fundoplication.

Conclusion: Laparoscopic Heller myotomy with Dor fundoplication remains a safe and
effective treatment, even in patients with prior upper gastrointestinal surgery.

KEYWORDS
achalasia, Heller myotomy, Dor fundoplication, laparoscopy, POEM

INTRODUCTION

Achalasia is a rare, chronic, benign disorder of the esophagus, with an incidence of
approximately 1 in 100,000 people annually [1]. It is caused by degeneration of inhibitory
neurons in the myenteric plexus, leading to impaired relaxation of the LES and absent
peristalsis. Patients typically present with progressive dysphagia, regurgitation, chest pain, and
weight loss. The disease significantly impairs quality of life and, if untreated, may result in
complications such as aspiration pneumonia or esophageal dilation.

Diagnostic modalities include barium swallow, upper endoscopy, and high-resolution
manometry, the latter considered the gold standard. Barium studies classically demonstrate a
dilated esophagus with tapering at the gastroesophageal junction (“bird-beak sign”).

Several therapeutic options are available. Pharmacological approaches (calcium channel
blockers, nitrates) offer only temporary relief. Endoscopic balloon dilation provides initial
improvement in up to 90% of patients but is associated with recurrence and a risk of
esophageal perforation (1-2%)] [2]. Botulinum toxin injection offers short-term benefit but
high relapse rates.

Minimally invasive surgical myotomy, first described laparoscopically in the early 1990s, has
emerged as the gold standard [3]. To prevent postoperative gastroesophageal reflux disease
(GERD), LHM is usually combined with partial fundoplication. Dor (anterior 180°) and Toupet
(posterior 270°) fundoplications are the most widely adopted techniques [4]. More recently,

DOI:10.5281/zen0do0.16978984 125


https://bgss.eu/

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

POEM has emerged as a promising alternative, demonstrating high short-term success rates,
though concerns about long-term reflux remain [5].

CASE REPORT

A 52-year-old male was referred to our surgical department with long-standing complaints of
progressive dysphagia, regurgitation, and retrosternal discomfort. His medical history was
remarkable for an emergency Billroth | gastrectomy five years earlier, performed for a
perforated pyloric ulcer. Since then, he had been under close follow-up in the clinic of
gastroenterology due to worsening swallowing difficulties.

Over the years, the patient underwent multiple sessions of endoscopic balloon dilatation.
These initially provided transient relief, but the benefit rapidly declined. At his last attempt,
there was no symptomatic improvement, and with impossible passage with the endoscope. At
presentation to our unit, he complained of extreme esophageal dilatation, inability to tolerate
even liquids, frequent regurgitation of stagnant food, and nocturnal episodes of choking due
to aspiration of refluxed material. This constellation corresponded to complete therapeutic
failure of endoscopic management, and surgical intervention was indicated.

Preoperative investigations supported the diagnosis. A barium swallow demonstrated a dilated
esophagus tapering to a narrow “bird-beak” configuration at the gastroesophageal junction
(Figure 1A). Endoscopy confirmed the absence of mechanical stenosis at the gastroduodenal
anastomosis, as well as the impossibility of traversing the lower esophageal sphincter. High-
resolution manometry was not available, but the clinical and radiological findings were
sufficient for the diagnosis of advanced achalasia.

Surgery was performed laparoscopically. Dense adhesions related to his prior gastrectomy
were carefully liberated. A longitudinal Heller myotomy was performed, extending across the
esophagogastric junction and onto the proximal stomach. The myotomy measured 7 cm in
total, extending approximately 5 cm proximally on the esophagus and 2 cm distally onto the
gastric cardia, thus ensuring complete division of the lower esophageal sphincter.
Intraoperative endoscopy confirmed mucosal integrity and free passage into the stomach. To
protect against postoperative reflux, an anterior Dor fundoplication was fashioned, covering
the myotomy site (Figure 1B and 1C).

The postoperative course was uneventful. Oral fluids were introduced early, and the patient
tolerated a soft diet without recurrence of dysphagia. He was discharged on day seven in good
general condition, with complete resolution of dysphagia and no reflux symptoms. Subsequent
endoscopy and barium swallow were performed one month after the operation, with free
passage into the stomach (Figure 1D).
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Figure 1. 1 A: Barium swallow demonstrated a dilated esophagus tapering to a narrow “bird-beak” configuration at the
gastroesophageal junction;

B: Myotomy measured 7 cm;

C: Dor fundoplication;

D: Barium swallow one month after the operation showing free passage into the stomach

DISCUSION

Achalasia remains a challenging disorder to manage, not only because of its rarity but also due
to the progressive and disabling nature of symptoms. The therapeutic goal is to disrupt the
lower esophageal sphincter and relieve the functional obstruction.

Endoscopic balloon dilatation has long been considered an effective first-line intervention,
particularly in elderly patients or those with significant comorbidities. Initial technical success
and symptom relief are achieved in the majority of cases, with reported rates of up to 80—90%
[2,6]. However, durability is limited. Recurrence of dysphagia is common, occurring in
approximately 30—40% of patients within five years [6]. When dilatation is repeated, the
benefit tends to diminish over time. The risk of complications such as chest pain, bleeding, and
esophageal perforation, with reported rates between 1% and 6%, further reduces the appeal
of repeated sessions [2].

Failure of dilatation is usually defined by persistent dysphagia despite technically adequate
therapy, recurrence of symptoms within a short period of time, the need for frequent repeat
procedures, or the development of complications. In clinical practice, most experts consider
two unsuccessful or short-lived dilatations as sufficient evidence of therapeutic failure and a
clear indication for definitive surgery [6].

Laparoscopic Heller myotomy (LHM) has therefore become the procedure of choice in such
situations, with durable symptom control reported in 85—90% of cases [1,3]. Operative
morbidity is low (5—10%), mucosal perforation is the most frequent complication but usually
repaired laparoscopically without sequelae, and mortality is consistently below 0.5% in
specialized centers [1,3]. Importantly, myotomy without an anti-reflux procedure leads to
postoperative gastroesophageal reflux in up to 40—60% of patients [4]. This has established
the practice of combining LHM with partial fundoplication, which reduces the incidence of
reflux to approximately 10—20% [7]. Dor and Toupet fundoplications have been shown to be
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equally effective [7], but Dor is technically simpler, provides anterior coverage of the myotomy,
and is especially advantageous in reoperative or anatomically complex cases [10]. Current
evidence supports a myotomy length of 6—8 cm, with at least 2 cm extending onto the gastric
side. Shorter myotomies are associated with persistent dysphagia, while excessive extension
beyond this range does not appear to provide additional benefit [9,10].

Peroral endoscopic myotomy (POEM), first introduced in 2010, has rapidly gained popularity as
a minimally invasive alternative [5]. Studies consistently demonstrate excellent short-term
results, with symptom relief achieved in more than 90% of patients [6,8]. Nevertheless,
concerns about reflux after POEM persist, with abnormal pH studies and symptomatic GERD
reported in 40—50% of patients [6,8]. Recent systematic reviews and randomized controlled
trials confirm that both POEM and LHM provide comparable relief of dysphagia [6,9], but
laparoscopic myotomy followed by partial fundoplication achieves superior long-term reflux
control [6,9]. A multicenter randomized trial published in 2025 reinforced this conclusion,
showing equivalent efficacy of POEM and LHM with Dor fundoplication in terms of symptom
resolution, but significantly lower reflux rates in the surgical group [11].

Taken together, these data support the view that balloon dilatation plays an important role,
especially in older or fragile patients. However, once efficacy declines or complications
develop, surgery remains the definitive solution. LHM combined with partial fundoplication
continues to be considered the gold standard, offering a balance of long-term symptom relief,
low morbidity, and reliable reflux protection.

CONCLUSION

Laparoscopic Heller myotomy combined with Dor fundoplication remains the gold standard for
the surgical treatment of achalasia. It provides durable symptom relief and effective reflux
control, even in patients with prior upper gastrointestinal surgery. POEM is an exciting,
minimally invasive alternative with excellent efficacy, but its long-term impact on reflux
requires further evaluation. Surgical strategy should be tailored to patient characteristics,
local expertise, and anatomical considerations.
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