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PEAAKTOPCKW BEAEXXKW

Hacmoswusm 6pol Ha cnucaHue ,Xupypausa” u cynaAeMeHmbm koM He2o ca nocBemeHu Ha
HayuHama koHdepeHuus ,,0cmbp aneHguuum — cbBpemMeHHU nogxogu 3a guazHocmuka u
AeueHue”, opzaHu3upaHa om bva2apckomo xupypauvecko gpy>kecmBo.

Cvbumuemo obeguHu Bogewu cneyuaAucmu U MAAgu Xupyp3u om pa3AuuyHU KAUHUYHU u
akagemuuHu 3BeHa B cmpaHama, koumo npegcmaBuxa cBos onum, HabalogeHuss u
uzcnegBaHus, ompas3sBawu cbBpeMeHHUMe meHgeHuuu B guazHocmukama u AeyeHUEMO Ha
ocMmpus aneHguuum — egHo om Hal-yecmume 3abonsBaHusa B cnewHama kopeMHa xupypausi.
B momMm 89 / 6pol 3 Ha cnucaHuemo ca nybaukyBaHu nvAHU mekcmoBe Ha gokaagume u
nocmepume, cAaeg kamo ca npemuHaau pegakuuoHHO u peueH3eHmcko oueHsBaHe.
CynaemeHmbm (mom 89 / 6poii 3s) cvbguprka pe3lomemama Ha gokaagu u nocmepu, 3a koumo
He ca npegcmaBeHu nvAHU mekcmoBe, HO koumo cbwo ca ogobpeHu caeg pegakuuoHHa
oueHka u peueH3upaHe.

LleAma Ha u3gaHuemo e ga CbxpaHu u npegcmaBu HayyHUsi NpuHOC Ha yyacmHuuume B
koHdepeHuusma, kamo ocuz2ypu wupok gocmbn go pegyaAmamume om mexHust KAUHUYeH u
ugcnegoBamencku mpyg. MybaukyBaHume Mamepuanu ompa3saBam aHza)kumMeHma Ha
6baz2apckama xupypauuHa 0bwHocm koM Bucokume npodecuoHaAHU U EmUYHU CMaHgapmu,
HayuHomo pa3Bumue u npueMcmBeHocmma mexkgy nokoAeHusima xupyp3u.

EDITORIAL NOTES

The present issue of the Journal “Surgery” and its accompanying supplement are dedicated to
the scientific conference “Acute Appendicitis — Contemporary Approaches to Diagnosis and
Treatment”, organized by the Bulgarian Surgical Society.

The event brought together leading experts and young surgeons from various clinical and
academic institutions across the country, who shared their experience, observations, and
research reflecting current trends in the diagnosis and management of acute appendicitis -
one of the most common conditions in emergency abdominal surgery.

Vol 89/Issue No.3 of the journal includes the full-text articles of oral and poster presentations
that have undergone editorial and peer review. The supplement (Vol.89/Issue No.3s) contains
the abstracts of presentations for which full texts were not submitted, but which have likewise
been reviewed and approved through the editorial and peer-review process.

The aim of this publication is to preserve and disseminate the scientific contributions of the
conference participants, providing broad access to the results of their clinical and research
work. The materials published herein reflect the Bulgarian surgical community's commitment
to high professional and ethical standards, scientific advancement, and the continuity of
generations of surgeons.
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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 MamepuaA”, koezamo uznpawame 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.
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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. Mitchell A), 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. Watanabe H, Jass JR, Sobin LH. Histopathological typing of oesophageal and gastric
tumours, 2nd ed. Berlin Heidelberg New York: Springer; 1990. p. 23.

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

5. Doe).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.

14


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

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 yuumupam B mekcma B nocaegoBameneH uudpoB
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. MgeHmuduuupaime Bceku
nybaukyBaH npegu moBa mamepuan, kamo nocouume opuz2uHanHusi usmouHuk B kpas Ha
6enekkume nog AuHus Ha mabauuama. beaexkkume nog AuHus keM mabauuyume mps6Ba ga
6bgam o6o3HauveHu c 2opeH uHgekc ¢ manku 6ykBu (uau 3Be3guuku 3a cmolHoCcmu Ha
3HayumMocm u gpyau cmamucmuuecku gaHHu) u BkaloueHu nog msaaomo 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.
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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)
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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.
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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
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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. 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. Watanabe H, Jass JR, Sobin LH. Histopathological typing of oesophageal and gastric
tumours, 2nd ed. Berlin Heidelberg New York: Springer; 1990. p. 23.

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

5. Doe).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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NCTOPUYECKW NPETAEA HA ANTEHAUUWTA: OT APEBHUTE ULMUBUAU3ALIUA AO
CbBPEMEHHOTO AEYEHME [BULGARIAN]

PE3HOME

AneHguuumbm € egHO Oom Hal-yecmume Xupyp2uyHU CNEeWwHU CbCMOSIHUS, 4Yuemo
pa3bupaHe u AeueHue npeMuHaBam npe3 xuaagonemHa eBoaloyus. Owe gpeBHume
uuBuauzauuu — ezunemcka, 2pvuka, uHgulicka u kumalcka — onucBam cwbcmosiHus,
Hanogob6sBawu ocmbp aneHguuum, 6e3 ga no3HaBam aHamomusma Ha aneHgukca. Mpe3
PeHecaHca aHamomume /AeoHapgo ga BuHuu, bepeHzapuo ga Kapnu u Be3aaull nvpBu 20
onucBam, a npe3 XVIlII 8. Kaayguyc AmuaHg u3BvbpwBa nwvpBama aneHgekmomus.
PewaBawusm npobuB HacmwvnBa npe3 1886 2., koezamo PegkuHang Xulibvp Quy goka3Ba
poAasma Ha aneHgukca kamo ugmouHuk Ha Bb3naneHue u BbBe)kga mepmuHa ,aneHguyum®. B
cAregBawume gecemuAemus xupypa2usma ce ycbBvpweHcmBa, a BvBekgaHemo Ha
aHecmesus, aHmucenmuka, aHmubuomuuu u Aanapockonuss npomeHsa npoz2Ho3ama. B
cvbBpemMeHHama epa ce 06Ccb)kga HEXUPYP2UUHOMO AEUYEHUE C aHMUBUOMUUU NPpU HEYCAOXKHEH
aneHguuum. Mcmopusima Ha 3aboasBaHemo ompa3sBa pa3zBumuemo Ha meguuyuHckama
Hayka — om goamamuuHu npegnoAo)keHuUs go HayuyHo goka3aHu cmaHgapmu.

KARQYOBU AYMUA
aneHguuum, ucmopus Ha Xupypausma, aHamomus, aneHgekmomus, AeueHue

BbBEAEHUE

AneHguuumbm, Bv3naneHuemo Ha 4vepBeobpa3Hus npugamuvk, e Hal-uecmama kopemHa
Xupypa2uyHa cnewHocm B cBemoBeH Mawab. HezoBama ucmopua e 3aBaagsBawo
nomewecmBue npe3 MeguuyuHckama eBoaloyusa, 6easi3aHo om aHamoMu4vHu omkpumus,
ycbBopweHcmBaHe Ha guazHocmukama u AeyebHu gebamu. B npoguakeHue Ha BekoBe
cbCmosHUemMo e 6uno HenpaBuAHO guazHOoCcmMuuupaHo, yecmo cmecBaHo ¢ Bb3naaumenHu
npouecu Ha casnomo u4epBo, HapuuvaHu "mudaum” uau "nepumudaum”. To3u gokaag
npocaegsiBa ucmopusima Ha aneHguuuma om Hall-paHHUme My npegnoAazaemu cAy4au B
gpeBHume uyuBuauzauyuu npe3 kalouoBu pa3zBumusa B8 EBpona u CeBepHa Amepuka go
MogepHama epa Ha Aanapockonckama xupypaus u aHmubuomuuHa mepanus. icmopusima Ha
aneHguuyuma He e npocmo MeguuyuHcka xpoHuka, a pa3ka3 3a moBa kak HayuHomo pa3bupaHe,
MexHoAO2UYHUSM Hanpegbk u kauHuvyHama cMenocm ce cbbupam, 3a ga nobegam Hskoza
CMbpMOHOCHa boaecm.

APEBHU N CPEAHOBEKOBHW MPEAMNOAOXXEHUA

AaHHU coyam, yue aneHguuumbMm e 3acsizan Xxopama Xuasgoaremusi Hapeg. [Mpeaaegume Ha
e2unemcku Mymuu ca paskpuau agxe3uu (caenBaHus) B gacHama goaHa kopemHa obaacm,
npegnoAazaw,u npeguwHo Bwv3naneHue Ha aneHgukca (Yuasmc, 1983). ApeBHume 2vpuy,
BkalouumeaHo Xunokpam u Apemel om Kanagokus, onucBam KkAuHUYHU cueHapuu Ha
abgoMuHanHU  abcuecu u nepumoHum, koumo BeposmHo ca BkalouBaau cayuau Ha
nepdopupaH aneHguuyum, wMakap ue ca AuncBaau aHamoMuyHume nO3HaHuUa ga
ugeHmuduyupam koHkpemHus uzmouHuk (Xamua u gp., 2014).

Apyau gpeBHu meguuuHcku mekcmoBe kakmo Ha AlopBegama, maka u Ha TpaguyuoHHama
kumaucka MeguuuHa (TKM) onucBam cecmosiHus ¢ kaAuHUYHU nposiBu, koumo ca nopazumeAnHo
CXOgHU C me3u Ha ocmMpusi aneHguuum.
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B AlopBegama:

ApeBHume alopBegcku mekcmoBe cnomeHaBam cwcmosiHus, koumo ce nposBsBam cobe
cuMnmoMu, MHo20 6Au3ku go me3u Ha ocmpus aneHguuum, kamo Hanpumep:

- CunHa kopemHa 6oaka (ocobeHo B gonHama gsacHa yacm Ha kopema, Bwvnpeku ue
novpBoHauanHama 6oaka MoXke ga e okono nvna)

- Tpecka

- FageHe u noBpovwaHe

- 3a2yba Ha anemum.

AlopBegckume mepmuHu, koumo uecmo ce cBvp3Bam c nposBama Ha aneHguuum, BkalouBam:
- "AHmap Bugpagxu" (Antar Vidradhi): To3u mepMuH ce omHacs 3a BompeweH abcuec.
Cumnmomume Ha BbmpeweH abcuec, BkalbouumeaHo nokaaugupaHa 6oaka, nogyBaHe, mpecka
U CUCMEMHU npu3Hauu Ha uHdekuus, coBnagam ¢ no-kbCcHUMeE emanu uAu ycAOKHEHUSIMA Ha
ocmpusa aneHguuum.

- "Muma Kanxa 'yama" (Pitta Kapha Gulma): "Tyama" ce omHacs 3a kopemMHa mymopka uau
myMoponogobHo cbcmosiHue. Kozamo ce cBovprke ¢ NMuma (gowama, npegcmabBasBawa 02bH
u Memaboau3bM, cBop3aHa c Bvb3naneHue) u Kanxa (gowama, npegcmabBasBawa Boga u 3ems,
cBvp3aHa cve cAy3 u nogyBaHe), moXke ga onuwe Bv3naanumenHo kopeMHo cbcmosiHue ¢ 6oaka.
+ "YHgyka Womxa" uau "YHgykanyuua WWomxa" (Unduka Shotha / Undukapuchcha Shotha):
"YHgyka" uau "YHgykanyuua" e mepMuHbm, ugeHmuduyupaH om Hakou yueHu kamo omHacaw,
ce go aneHgukca. "lLomxa" o3HayaBa Bv3naneHue. CaegoBamenHo, "YHgyka LWomxa" 6u ce
npeBeno kamo Bv3naneHue Ha aneHgukca.

AlopBegckomo pa3bupaHe uecmo npunucBa makuBa Bwb3naAumeAHU CbCMOSHUA Ha
gucbanaHc B meaecHume "gowu" (pyHgameHmManAHU eHepauu), no-cneuuaAHo Ha BAowaBaHe Ha
Muma gowama, kosmo ynpaBasBa xpaHocMuAaHemo u memaboau3ma u moXke ga goBege go
Bvb3naneHue u uHdekuus. HampynBaHemo Ha "ama" (mokcuHu) nopagu HenpaBuaHo
XpaHOCMUAAHE CbW0 Ce cyuma 3a gonpuHacsaw, dakmop.

B TpaguyuoHHama kumadcka meguyuHa [TKM):

TKM cvbw,0 onucBa cvCcmosHUSA CbC cuMNMoOMU, XapakmepHu 3a ocmpus aneHguuyum. Halu-
uecmo u3noa3BaHuam mepmuH e "Yan HOH" (Chang Yong), koumo ce npeBerkga kamo "upeBeH
abcuec" uau "upeBeH kapbyHkya".

KauHuuHama nposiBa Ha "YaH HOH" B mekcmoBeme Ha TKM BkalouBa:

BHe3anHa kopemHa 6onka, kosmo uecmo 3anouBa okono nbna uau B 20pHama yacm Ha
kopema u no-kbcHo ce nokanu3upa B gonHama gsicHa yuacm Ha kopema (kaacuuecku npusHak Ha
aneHguuum).

Tpecka.

FageHe u noBpouwaHe.

Bone3HeHocm Ha kopema, ocobeHo om gsicHama cmpaHa.

3anek uau noHskoza guapus.

bwvp3 nyac.

Teopusima Ha TKM pa3aaexkga makuBa cocmosiHua kamo pe3yamam om ¢dakmopu kamo:
3acmou Ha Yu (BumanHama eHepzaus) u KpbB.
HampynBaHe Ha BAnaza-TonAuHa B uepBama.
XpaHumeaHu HepegoBHocmu, Bogewu go o6cmpykuus u Bb3znaneHue B uepBama.
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CneuyuduuHa akynyHkmypHa mouka, AaHyeu (Lanwei, EX-LE-7), pa3nonaokeHa Ha kpaka, ce
u3non3Ba mpaguuyuoHHO 3a guazHOCMUuUUpaHe U AeYeHUe Ha CUMNMOMU, NPUAUYAWU Ha
aneHguuum.

CaegoBameaHo, Bonpeku yue aHamomMuyHomMo pa3bupaHe u namoAo2u4YHUMe o0bsAcHeHus ce
pa3auuaBam om cvBpemeHHama meguuuHa, kakmo gpeBHume alopBegcku, maka u kumaticku
MeguuuHcku cucmemu SICHO ca pa3no3HaAu u gokymeHmupaAu cuHgpoMu C kauHuuHa
kapmuHa, CUAHO HanOMHsiwa Ha ocmpus aneHguuum, kamo ca ce cbcpegomouuau Bopxy
xapakmepHama kapmuHa Ha abdominalHa 6oaka, mpecka u xpaHumenHu pazcmpolcmBa.

NMPOCBEWEHWMETO: AHATOMWYHO ONMMNCAHUE U PAHHO PA3INMO3HABAHE

B npogvbnkeHue Ha Hag gBaHagecem Beka 3anagHama MeguuyuHa pa3uuma OCHOBHO Ha
aHamoMuyHuUme yyeHus Ha laneH (129—216 cA.H.e.), yuamo paboma ce ocHoBaBa npegumHoO Ha
gucekuuu Ha malMyHu u npacema — BugoBe, koumo HamMam aneHgukc. CaegoBamenHo
opz2aHbm ocmaBa HeonucaH B8 kaacuueckume meguuuHcku mekcmoBe. MopBomo uzBecmHo
uzobpakeHue Ha aneHgukca ce Hamupa B aHamoMuuHume pucyHku Ha AeoHapgo ga BuHuu om
1492 2., Bonpeku ue me ca nybaukyBaHu egBa npe3 18 Bek (Yuaamc, 1983)
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Mmanuanckusm aHamom Akakomo BepeHz2apuo ga Kapnu
noayuyaBa npu3HaHue 3a NbpBomo NnUCMEHO onucaHue Ha
aneHgukca npe3 1521 2., koumo mou Hapuua
"additamentum” (Xamua u gp., 2014).

AHgpeac Be3aaull gonbAHUMEAHO uAlocmpupa cmpykmypama 6 cBos ocHoBononazaw, mpyg,
*De Humani Corporis Fabrica* (1543).
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18-mu Bek 6eaeXku noBpamHa mouka c nvbpBume AcHuU
NnamoAO2UYHU onuca Ha 3aboasBaHus Ha aneHgukca. MNpe3 1711 2.
Hemckuam xupypa u aHamoM AopeHy, Xalicmep u3BvpwBa nybAauuHa
gucekuus Ha mpyn u onucBa nouepHsA, nepdopupaH npugamubk cbe
cBovp3aH abcuec, npaBelku u3Boga, ue Bwv3naneHue MoXke ga
Bvb3HUkHe B mo3u opzaH. Bonpeku moBa mouHo HabAlogeHue, mo
uma manko He3abaBHo Bv3getcmBue Bopxy kauHuuHama npakmuka.

MopBama gokymeHmupaHa aneHgekmomus e u3zBopweHa npe3 1735
2. om Kaogut AmasiHg, xupyp2 om ¢peHcku npou3xog, pabomeuw, 8
AHz2Aus. Tol onepupan 11-20guwHO MOMUe CbC ckpomanHa XepHus u
dekanHa pucmyna, omkpuBaliku aneHgukca B xepHanHama mopba,
npobum om uz2Aa. AMasiHg Auz2upan U npeMaxHaA aneHgukca, u
nauueHMovm ce Bv3cmaHoBua caeg meceuHa pekoHBanecueHuyus
(Xamun & Xua, 2016). To3u cayual, Makap u ycneweH, 6uA
UHuugeHmHa Haxogka no Bpeme Ha kopeMHa onepauyus u He BuA
YMUWAEHa onepayus 3a aneHguuum.

MNocaegBawume goknaagu 3a aymoncuu npe3 kpas Ha 18-mu u Hauanomo Ha 19-mu Bek,
BkalouumenHo me3u Ha AkoH MapkuHcoH (1812) u MpaHcoa Meaue (1827), npogbakuau ga
cBop3Bam nepdopupaH u 2aHzpeHo03eH aneHgukc ¢ damaneH nepumoHum. Meaue gopu
npegnonaza Bvb3zmokHocmma 3a xupypauyecka Hameca, Ho ugeume My BUAU go 20AsiMa CMeneH
npeHebpezHamu, omuyacmu nopagu BAusmeaHama ono3uuus Ha 6apoH Mutiom AlonloumpeH 8
Mapwk, koimo npunucBan Bv3naneHuemo B gacHama uAuauHa sMka NnpeguMHO Ha CAANOMO
uepBo.Tol ka3Ban «Je me suis trompé, mais je me suis trompé moins que d’autres chirurgiens. »
("I have been mistaken, but | have been mistaken less than other surgeons.")

XIX-TWU BEK: PASPELLABAHE HA 3ATAAKATA U NMOABATA HA XUPYPITMYHO AEYEHUE

Cpegama Ha 19-mu Bek nonaza ocHoBume Ha cwvBpemMeHHOMO
AEYEHUE Ha aneHguuuma c nosiBama Ha aHecme3us (1840-me) u
aHmucenmuka (Aucmup, 1867). Xupyp3ume cmaBam Bce no-cmenu B
uzcnegBaHemo Ha kopemHama kyxuHa. XeHpu XaHkok (1848) 8 AoHgoH
u Yunapg Mapkovp (1867) 8 Hlo Mopk cvobwaBam 3a ycnewHo
gpeHupaHe Ha aneHgukyaapHu abcuecu, 3awumaBaiku xupypaus,
npegu abcuecom ga ce opopMu u ga "couu” koM noBopxHocmma.
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KpumuuHuam moMeHm HacmbwunBa npe3 1886 2., koezamo Peg)kuHang
Xebop Quu, namonoz B8 XapBapgckua yHuBepcumem, npegcmaBs
cBoss ocHoBononazaw, goknag, "Mepdopupaw,o Bv3naneHue Ha
uepBeobpazHua npugamuvk”, npeg Acouuauuama Ha amepukaHckume
nekapu. Quuy, cucmemMamuuHo aHaau3upa 257 cayuasi, ybegumenHo
gemoHcmpupatku, ye npugambvkem e nbpBuuyHusM uzmouHuk Ha
noBeuemo Bv3naneHus B gacHama goaHa kopeMHa obaacm. Tol
BvBekga mepmuHa "aneHguuyum” u, Halu-BakHo, 3acmbnBa paHHOMO
XupypauyHo npemaxBaHe Ha aneHgukca (Quu, 1886). ToBa
npegcmaBsaHe ce cuuma 3a onpegeAaswus MomeHm, B8 kolimo
aneHguuumbm e pagno3Ham kamo omgeAHO kKAUHUUHO cbCcmosiHUe.

Caeg pabomama Ha Quu, xupyp3ume 3anouBam ga u3BvpwBam aneHgekmomuu c
HapacmBawa yecmoma. Cpeg nuoHepume ca:

Abpaxam poyBc (1883): N3BbpwBa nbpBama ymuwaeHa aneHgekmoMus 3a ocmbp
aneHguuum 6 CeBepHa AMepuka Ha 12-2oguwHo Momue B Qepaloc, OHMapuo.

NoycoH Telm (1880): NpemaxBa 2aHz2peH03eH npugambk Ha 17-20guwHO MoMuue BvB
BeaukobpumaHus.

Tomac MopmuvH (1887): CvobwaBa 3a ycnewHa aneHgekmomusi ¢ gpeHaXk BuB
(Dunagendus.

ABe kalouoBu duzypu cmaHgapmu3upam gua2Hocmukama u
Xupypa2uuyHus nogxog. [lpe3 1889 2. Yapa3 MakbvpHu onucBa
moukama Ha MakcumManHa 60Ae3HEHOCM npu aneHguuum, cezaa
uzBecmHa kamo "mouka Ha MakbwvpHu". Mpe3 1894 2. mol nybaukyBa
onucaHue Ha -pa3geaawua Myckyaume “"pewemvueH" pazpes3
(gridiron incision), kolmo mMuHuMu3upa pucka om xepHusi u cmaBa
cmaHgapmHusm omBopeH nogxog (Bvnpeku ue npuopumem 3a
pa3pe3a ce gaBa u Ha xupypa2a om Yukazo Ayuc Makapmwup).

HAYAAOTO HA 20-TU BEK: CTAHAAPTU3ALIUA N KPAACKU CAYYAN

AeueHuemMoO Ha aneHguuuma e gonbAHUMEAHO yCbBobpweHcmBaHo om xupyp3u kamo >koH b.
Movpdu B Yukazo, koimo HacmoaBaw,o 3awumaBa He3zabaBHa onepauus U omMyumMa xXuAagu
cAaydau, u Aneepm OkcHop, kolimo HacvpuaBa koHcepBamuBeH "u3zuakBameneH" peXkum 3a
2eHepaAu3upaH nepumoHum, 3a ga no3B8oAu AokaauzupaHe npegu onepauus — npomokoa, no-
kocHO cmaHgapmu3upaH ¢ aHzAulckus xupype Akelumc LepeH kamo pekuM Ha OKcHbup-
LepeH.

MNMpoduabm Ha aneHguuuma e gpaMamuuHo uzguz2Ham npe3 1902 2., koezamo Cvp Opegepuk
TpulBc, u3BecmeH AoHgoHcku xupypz, onepupa kpan Egyapg VII. Kpansm pa3BuBa
aneHgukynapeH abcuec camMo gHU npegu nAaHupaHama cu kopoHauusi. TpuliBc ka3Ba Ha
HEeoXomHus MoHapx: "TozaBa, cop, we omugeme kamo mpyn", yoexkgaBaliku 20 ga ce nogaoxku
Ha onepauus. TpuliBc gpeHupa abcueca B bvkuHomckusa gBopeu, u kpansm ce Bv3cmaHoBsaBa
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HanbAHO, omAaz2auku kopoHauyusima cu ¢ wecm cegmuyu. ToBa cvbumue npaBu aneHguuuma
u He2o0Bomo xupypau4yHo AeyeHue wupoko uzBecmHu u npuemu om obwecmBeHocmma.

XX -TW BEK U CAEA TOBA: AHTUBMOTULN, AANAPOCKOMNA U HOBU AEBATU
20-mu Bek goBege go gpamamuuHo HamaAsiBaHe HAa CMbpmMHOCMMa 0Mm aneHguuum, gobAkaw,o
ce Ha Hakonko dakmopa:
OayugHa pecycumauus: MogobpeHo pa3bupaHe Ha namodu3zuoArozusima.
AHmubuomuuu: BvBekgaHemo Ha cyadoHamugu npe3 1930-me U NEHUUUAUH npe3
1940-me npegocmaBu Mow,eH NOMOW,EH MEMOQG Ha Xupypausima, 0CO6eHO0 3a CAOXKHU CAyyau.
MNo-6e3onacHa aHecme3us: NMpogobakaBawu ycoBopweHcmBaHua B mexHukama.

fonama xupypzauuHa peBoalouus HacmvnBa npe3 1980 2., kozamo Kypm Cem, Hemcku
2uHekono2, u3BvpwBa nvpBama Aanapockoncka aneHgekmomusi. TMopBoHauvanHo
nocpewHama cbc ckenmuuu3bMm, mexHukama Hamepu MemeopumeH Bvb3xog B
nonyAaapHocmma nopagu npegumcmBama Ha HamaneHa nocmonepamuBHa 6oaka, no-kpamku
npecmou B 6oAHUUa U ho-gobpa kozmemuka, kamo go 2oAaMa cmeneH 3aMecmu omBopeHama
onepauus.

Hauanomo Ha 21-Bu Bek Bugs Bv3pakgaHe Ha cmapusi gebam: Xxupypausi cpewy
aHmubuomuuu. MHoxkecmBo paHgomu3upaHu koHmpoAupaHu npoyuBaHusi geMoHCMpupaxa,
ye HeycAOXKHEHUSM ocmbp aneHguuum moXke ga ce AekyBa ycnewHo camo ¢ aHmubuomuuu
Npu 3HayumeAHa yacm om nauueHmume (Hanp., npoyuBaHemo APPAC), ¢ yecmoma Ha
peuuguBu om okoao 39% 3a nem 2oguHu. ToBa uzmMecmu napaguamama, npuHy)kgaBatku
npeoueHka Ha Hag BekoBHa xupypzauuecka gozma u gaBauku Ha nauueHmume poast B npoueca
Ha B3emMaHe Ha peweHus.
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XPOHOAOIMA HA KAKOYOBU CbBUTUA B UICTOPUATA HA ANEHAULIMTA

FoguHa | Cobumue KalouoBu 3HaueHue

¢uzypu

ok. Agxe3uu 8 ezunemcku mymuu | - Hal-paHHU npegnoAazaemu

1500 gokazameacmBa 3a 3abonsiBaHe Ha

np.H.e. aneHgukca.

1492 AneHgukcvm e u3zobpa3eH B8 | AeoHapgo MopBa uzBecmHa uaAlocmpauus Ha
aHamomuueH yuepmexk ga BuHuu aneHgukca (HenybAukyBaHa).

1521 MopBo nucmeHo onucaHue Ha | bepeHzapuo | AHamomuyHa ugeHmudukayus Ha
aneHgukca ga Kapnu opzaHa.

1543 AneHgukcvm ualocmpupaH 8 | AHgpeac AONOBAHUMEAHO aHAMOMUUHO
De Humani Corporis Fabrica Be3anul onucaHue.

1711 OnucaHue Ha nepgopupaH NopeHy, MopBa sicHa namoAo2uyHa Bpv3ka
aneHgukc c abcuec npu Xalicmep meXkgy aneHgukca u
aymoncus Bv3naneHuemo.

1735 MopBa gokymeHmupaHa Kaogu YcnewHo npeMaxBaHe Ha
aneHgukmomus AmasHg nepdopupaH aneHgukc, HamepeH B
(UHYUUugeHmHa) XepHaAHa mopba.

1812 Aymoncus, cBvp3Bawa LMokoH AONBAHUMEAHU NOCMbPMHU
fecalith u nepgopauus coc MapkuHcoH | gokazameacmBa.

CMbpm

1827 MNpegaoXkeHue 3a xupypauyHo | OpaHcoa PaHHO, npeHebpea2Hamo

ABUYEHUE Ha aneHguuum Menue npegnaoXkeHue 3a onepamuBHo
ABUEHUE.

1848 MopBa ymuwAaeHa XeHpu PaHHa ycnewHa xupypauyHa
Aanapomomus 3a gpeHupaHe | XaHkok Hameca.

Ha aneHgukynaapeH abcuec

1886 BvBe)kgaHe Ha mepMuHa PegkuHang | 3HakoBo npegcmaBsiHe,
"aneHguyum"; 3awuma Ha Xeb6vp Quy, | onpegensw,o 3a6oasBaHemo u
paHHama xupypaus HezoBomo AeueHue.

1889 OnucaHue Ha "Toukama Ha Uapna3 KalouoB guazHocmuueH 3Hak.
Mak6vpHu" Makb6vpHu

1894 OnucaHue Ha gocmvbna MakbvpHu/ | CmaHgapmu3upaH XupypauuyeH

Makapmbvp | gocmvn, HamansBauw,
3aboneBaemocmma.

1902 AneHgukmomus Ha kpana Opegepuk | Wupoko nybaukyBaH cayuald,
Egyapg VIl TpulBc koumo nonyasipu3upa

onepauusma.

1980 MopBa nanapockoncka Kypm 3em BvBeXkgaHe Ha MUHUMAAHO
aneHgukmomus uHBazuBHa mexHuka.

2000- | PaHgoMu3upaHu npoyuBaHus | Pa3AauyHu MNMpegu3Bukaxa cmoAemHus

me 3a aHmubuomuuHa mepanus | (Hanp., cmaHgapm Ha He3abaBHa xupypaus
npu HeycAokHeH aneHguuum | APPAC) 3a Bcuuku cayuau.
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3AKAHOYEHUE

Mcmopusma Ha aneHguuuma e cBugemeacmBo 3a npoz2pecuBHama npupoga Ha
meguyuHckama Hayka. Om Hepa3no3Hamo u yecmo ¢amaAHO cbCmosiHue, mou eBoaloupa
npe3 emanu Ha aHaMOMU4YHO omKpumue, NnamoAO2U4HO u3sicHaBaHe u Xupypa2uuHo uHoBauus,
3a ga ce npeBopHe B pymuHHO ynpaBasBaHo 3aboAnsBaHe C OMAUYHU pe3zyAmamu.
MomyBaHemo BkalouBa npeogonsBaHe Ha HenpaBuaHu goamu, kakmo ce Buxkga c Alonloumpet,
u u3znoa3BaHe Ha mexHoAD2UUHU NpobuBu kamo aHecme3usi, anmucenmuka u Aanapockonus.
Tekywusm gebam OMHOCHO poAsma Ha aHmubuomuuume cpewy aneHgekmomusima
noBmaps guckycuume om Hauanomo Ha 20-mu Bek meXkgy xupyp3u kamo Mepdu u OkcHop,
gemoHcmpupatku, yue AeueHuemo Ha moBa uecmo cpewaHo 3aboasBaHe npogoakaBa ga
eBonloupa. Kakmo XaH-bamucm AndoHc Kap ombensi3Ba npe3 1849 2., "plus ¢a change, plus
c'est la méme chose" (konAkomo noBeue Hewama ce npomeHssm, moakoBa noBeue ocmaBam
cbwume). icmopuama Ha aneHguuuma e egHoBpemMeHHO Ha peBoaloyuoHHa npomsiHa u
uukauueH gebam, Bcuuku HacoueHu kbM nogobpsiBaHe Ha 2pukume 3a nayueHma.
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A HISTORICAL REVIEW OF APPENDICITIS: FROM ANCIENT CIVILIZATIONS TO MODERN
TREATMENT [ENGLISH]

SUMMARY

Appendicitis, one of the most common surgical emergencies, has undergone a remarkable
evolution in understanding and management. Ancient Egyptian, Greek, Ayurvedic, and Chinese
medical writings describe syndromes resembling acute appendicitis, though the appendix
itself was anatomically unknown. During the Renaissance, Leonardo da Vinci, Berengario da
Carpi, and Vesalius first depicted and described the organ, while Claudius Amyand performed
the first appendectomy in 1735. The major breakthrough came in 1886, when Reginald Heber
Fitz identified the appendix as the source of inflammation and coined the term appendicitis.
Subsequent decades brought advances in surgery, anesthesia, antisepsis, antibiotics, and
eventually laparoscopy, transforming a once fatal disease into a routine condition. In the
modern era, nonoperative antibiotic management for uncomplicated cases challenges
traditional surgical practice. The history of appendicitis illustrates the broader progress of
medical science — from speculation to evidence-based precision.

KEYWORDS
appendicitis, history of surgery, anatomy, appendectomy, treatment
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INTRODUCTION

Appendicitis, inflammation of the vermiform appendix, is the most common abdominal
surgical emergency worldwide. Its history is a fascinating journey through the evolution of
medicine, marked by anatomical discoveries, diagnostic advances, and therapeutic debates.
For centuries, the condition was misdiagnosed, often confused with inflammatory processes
of the cecum, referred to as “typhlitis” or “perityphlitis.” This report traces the history of
appendicitis from its earliest presumed cases in ancient civilizations, through key
developments in Europe and North America, to the modern era of laparoscopic surgery and
antibiotic therapy. The history of appendicitis is not merely a medical chronicle but a story of
how scientific understanding, technological progress, and clinical courage converged to
conquer a once-deadly disease.

ANCIENT AND MEDIEVAL ASSUMPTIONS
Evidence suggests that appendicitis has affected humans for millennia. Examinations of
Egyptian mummies have revealed adhesions in the right lower abdomen, indicating previous
inflammation of the appendix (Williams, 1983). Ancient Greek physicians, including
Hippocrates and Aretaeus of Cappadocia, described clinical cases of abdominal abscesses and
peritonitis that likely included instances of perforated appendicitis, though lacking the
anatomical knowledge to identify the specific source (Hamill et al., 2014).
Both Ayurvedic medicine and Traditional Chinese Medicine (TCM) describe conditions with
clinical manifestations strikingly similar to acute appendicitis.
In Ayurveda:
Ancient Ayurvedic texts mention disorders that present with symptoms resembling acute
appendicitis:

Severe abdominal pain (especially in the lower right quadrant, though initially
periumbilical)

Fever

Nausea and vomiting

Loss of appetite
The Ayurvedic terms associated with appendicitis-like manifestations include:

Antar Vidradhi — “internal abscess,” corresponding to localized inflammation and
suppuration.

Pitta Kapha Gulma — an inflammatory abdominal mass related to imbalances in the Pitta
(fire) and Kapha (water/earth) doshas.

Unduka Shotha or Undukapuchcha Shotha — inflammation (Shotha) of a structure
identified by some scholars as the appendix (Unduka).
These conditions were attributed to disturbances in the body’s energies (doshas), particularly
aggravated Pitta, responsible for metabolism and inflammation, and accumulation of ama
(toxins) due to impaired digestion.

In Traditional Chinese Medicine [TCM):
The most frequently referenced term corresponding to appendicitis is Chang Yong — meaning
“intestinal abscess.”
Typical clinical features described in ancient texts include:

Sudden abdominal pain beginning periumbilically and localizing to the right lower
quadrant

Fever
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. Nausea and vomiting

. Localized tenderness

. Constipation or, occasionally, diarrhea

. Rapid pulse

According to TCM theory, Chang Yong results from stagnation of Qi and blood, accumulation
of damp-heat in the intestines, and dietary irregularities leading to obstruction and
inflammation.

An acupuncture point named Lanwei (EX-LE-7), located on the leg, was traditionally used for
the diagnosis and treatment of symptoms resembling appendicitis.

Thus, although ancient Ayurvedic and Chinese medicine lacked anatomical accuracy, both
systems recognized and described syndromes remarkably consistent with the clinical picture
of acute appendicitis.

THE ENLIGHTENMENT: ANATOMICAL DESCRIPTION AND EARLY RECOGNITION

For more than twelve centuries, Western medicine relied on Galen’s anatomical teachings
(129—216 CE), based on dissections of monkeys and pigs—species lacking an appendix.
Consequently, the organ remained undescribed in classical medical literature.

The first known depiction of the appendix appears in Leonardo da Vinci’'s anatomical sketches
(1492), though published only in the 18th century (Williams, 1983)
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The Italian anatomist Giacomo Berengario da Carpi
provided the first written description of the appendix in
1521, calling it additamentum (Hamill et al., 2014).

Andreas Vesalius later illustrated it in his seminal work De Humani Corporis Fabrica (1543).
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The 18th century marked a turning point with the first clear
pathological descriptions. In 1711, German surgeon Lorenz Heister
performed a public dissection and described a blackened, perforated
appendix associated with an abscess, concluding that inflammation
could arise in this organ.

The first documented appendectomy was performed in 1735 by
Claudius Amyand, a French-born surgeon in England, who removed a
perforated appendix found within a scrotal hernia. Although the
operation was incidental, it represented the first successful removal
of the appendix.

Later autopsy reports by John Parkinson (1812) and Frangois Melier (1827) linked perforated,
gangrenous appendices with fatal peritonitis. Melier even proposed surgical intervention,
though his ideas were dismissed by Baron Guillaume Dupuytren, who attributed right iliac
inflammation to the cecum - famously stating «Je me suis trompé, mais je me suis trompé
moins que d'autres chirurgiens.» ("I have been mistaken, but | have been mistaken less than
other surgeons."]

THE 19TH CENTURY: SOLVING THE MYSTERY AND THE EMERGENCE OF SURGERY

' Mid-19th-century developments in anesthesia and antisepsis
empowered surgeons to explore the abdomen safely. Henry Hancock
(1848) in London and Willard Parker (1867) in New York reported
. successful drainage of appendicular abscesses.
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The decisive moment came in 1886 when Harvard pathologist
Reginald Heber Fitz presented “Perforating Inflammation of the
Vermiform Appendix”, analyzing 257 cases and proving the appendix as
the primary source of right lower quadrant inflammation. He coined
the term appendicitis and advocated early surgical removal—marking
the true beginning of modern management.

Soon after, intentional appendectomies became common:
Abraham Groves (1883): first deliberate appendectomy in North America.
Lawson Tait (1880): removed a gangrenous appendix in Britain.
Thomas Morton (1887): successful appendectomy with drainage in Philadelphia.

Two prominent surgeons standardized the diagnosis and surgical
approach.In 1889, Charles McBurney described the point of maximum
tenderness in appendicitis, now known as "McBurney's point." In 1894,
he published a description of the muscle-splitting "gridiron" incision,
which minimized the risk of herniation and became the standard open
approach (although Chicago surgeon Louis McArthur also took
precedence over the incision).

EARLY 20TH CENTURY: STANDARDIZATION AND THE ROYAL CASE

The treatment of appendicitis was further refined by surgeons such as John B. Murphy in
Chicago, who strongly advocated immediate surgery and reported thousands of cases, and
Albert Ochsner, who promoted a conservative "watchful waiting" regimen for peritonitis to
allow localization before surgery—a protocol later standardized by the English surgeon James
Sheren as the Ochsner-Sheren regimen.

The profile of appendicitis was dramatically raised in 1902 when Sir Frederick Treaves, a
prominent London surgeon, operated on King Edward VII. The king developed an appendicular
abscess just days before his planned coronation. Treaves told the reluctant monarch, "Then,
sir, you will go as a corpse," persuading him to undergo surgery. Treaves drained the abscess at
Buckingham Palace, and the king made a full recovery, postponing his coronation by six weeks.
This event made appendicitis and its surgical treatment widely known and accepted by the
public.
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THE 20TH CENTURY AND BEYOND: ANTIBIOTICS, LAPAROSCOPY, AND NEW DEBATES

The 20th century saw a dramatic reduction in mortality from appendicitis, due to several
factors:

- Fluid resuscitation: Improved understanding of the pathophysiology.

- Antibiotics: The introduction of sulfonamides in the 1930s and penicillinin the 1940s provided
a powerful adjunct to surgery, especially for complex cases.

- Safer anesthesia: Continued improvements in technique.

A major surgical revolution occurred in 1980 when Kurt Sem, a German gynecologist,
performed the first laparoscopic appendectomy. Initially met with skepticism, the technique
experienced a meteoric rise in popularity due to the advantages of reduced postoperative pain,
shorter hospital stays, and better cosmetology, largely replacing open surgery.

The beginning of the 21st century saw a revival of the old debate: surgery versus antibiotics.
Multiple randomized controlled trials have demonstrated that uncomplicated acute
appendicitis can be successfully treated with antibiotics alone in a significant proportion of
patients (e.g., the APPAC trial), with a recurrence rate of about 39% at five years. This has
shifted the paradigm, forcing a reevaluation of over a century of surgical dogma and giving
patients a role in the decision-making process.
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TIMELINE OF KEY EVENTS IN THE HISTORY OF APPENDICITIS
I

Year Event Key Figures Significance

ca. Adhesions in Egyptian — Earliest evidence of

1500 mummies appendiceal disease

BCE

1492 Appendix depicted Leonardo da Vinci First known illustration
anatomically

1521 First written description Berengario da Carpi Anatomical identification

1543 Depicted in De Humani Andreas Vesalius Expanded anatomical
Corporis Fabrica knowledge

1711 Perforated appendix Lorenz Heister First pathological link
described at autopsy

1735 First documented Claudius Amyand Successful incidental removal
appendectomy

1812 Autopsy linking fecalith John Parkinson Postmortem evidence
and perforation

1827 Proposal for surgical Frangois Melier Early surgical insight
treatment

1848 First laparotomy for Henry Hancock Early operative management
drainage

1886 Term “appendicitis” Reginald Heber Fitz Defined the disease entity
introduced

1889 Description of Charles McBurney Diagnostic landmark
McBurney’s point

1894 Description of surgical McBurney/MacArthur | Standard open approach
incision

1902 Appendectomy on King Frederick Treves Public acceptance of surgery
Edward VI

1980 First laparoscopic Kurt Semm Beginning of minimally
appendectomy invasive era

2000s | RCTs on antibiotic Various (APPAC) Paradigm shiftin
therapy management

CONCLUSION

The history of appendicitis stands as a testament to medical progress. From an unrecognized,
fatal condition, it has evolved through anatomical discovery, pathological clarification, and
surgical innovation into a routinely managed disease with excellent outcomes. Its journey
reflects the triumph of observation and science over dogma—illustrated by Dupuytren’s errors
and Fitz's insight—and the continuing evolution seen in modern debates over nonoperative
treatment.

As Jean-Baptiste Alphonse Karr wrote in 1849, “plus ¢a change, plus c’'est la méme chose” (“the
more things change, the more they stay the same”). The history of appendicitis is both one of
revolutionary change and cyclical debate—all in pursuit of better patient care.
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YECTOTA, ETUONOTIUA, MATOTEHE3A U NMATOAOITOAHATOMUYEH CYBCTPAT MNMPU
OCTbP ANMEHAULUT [BULGARIAN]

PE3HOME

Ocmpuam aneHguuum ocmaBa egHo om Hal-yecmume ChewHU Xupypa2u4HuU cbCcmosHus 8
cBemoBeH wMawab, 3aca2awo npubaugzumenHo 10% om HaceAeHuemo, ¢ nuk Ha
3aboneBaemocmma BB Bmopama u mpemama gekaga om >kuBoma. Bonpeku ue obwama my
yecmoma ocmaBa omHOCUMEAHO NOCMOsHHA, npe3 nocAegHume gBe gecemunemus ce
HabalogaBa npomsiHa B nogxoga Ha AeueHue, BkalouumenHo npuaazaHe Ha koHcepBamuBHa
mepanus npu HeycAoXkHeHU cAyyau u u3BopwBaHe Ha uHmepBanHa aneHgekmomusi.
NamozeHe3ama Ha 3aboasBaHemo e myamudakmopHa, kamo mpaguuuoHHo ce cBvp3Ba c
obcmpykuus Ha AymeHa u nocAaegBawa 6akmepuanHa uHdekuus. AAmepHamuBHU meopuu
nocmaBam akueHm Bobpxy poasma Ha BupycHu ¢pakmopu, cbgoBu cna3mu, anepauuHu peakuyuu
u BausHuemo Ha okonHama cpega — BkalouumenHo guema u kauecmBo Ha Bwv3gyxa. AHec
aneHgukcom ce pa3anekga He kamo pygumeHmapeH opzaH, a kamo cmpykmypa ¢ BaxHu
HeBpoeHgokpuHHU U UMyHOAO2UYHU dyHkyUU.

Xucmonamoao2uuHama u kauHuuHa knacugukauus pagzpaHudyaBam HeyCAOXKHEH U YCAOXKHEH
aneHguuum, kamo nocaegHusim BkalouBa dAe2MOHO3HA, 2aH2peH03Ha u nepdopupana popma.
CvBpemeHHumMe cucmemMu, 6a3upaHu Ha obpa3Ha guazHocmuka, kamo Classification of Acute
Appendicitis (CAA), uHmMezpupam paguoAO2uyHUmMe Haxogku 3a HacouBaHe Ha
mepaneBmuuHama cmpameaus. Bonpeku 3HauumeAHus Hanpegbk B8 pa3bupaHemo Ha
3abonsaBaHemo, namodu3uoAO2UYHUME MYy MexaHu3Mu ocmaBam HEenwbAHO U3SICHEHU.
Heobxogumu ca gonbAHUMEAHU MyAMUGUCUUNAUHapHU npoyyBaHus 3a ycbBopweHcmBaHe Ha
guazHocmukama, onmumu3upaHe Ha mepaneBmuyHume aA2opumMu U HamansBaHe Ha
caegonepamuBHuUmMe ycAoXKHeHUs.

KAKUYOBU AYMU
0CMbp aneHguuum, enugeMuoAoz2usi, namozeHesa, knacudukauus, namoaoaus

YECTOTA

Ocmpusm aneHguuyum e Hal-4ecmomo CNewHO XUupyp2uyHo cbCcmosiHue. Hal- Bucoka
yecmomama Ha 3aboraBaHemo ce omuuma npe3 Bmopama u mpemama gekaga om »kuBoma,
kamo cMbpmHocmma e Hal-Bucoka npu nayueHmu B HanpegHana Bv3pacm[l]. Yecmomama
Ha OCMpusi aneHguuum e omHocumeAHo cmabuaHa om 1940 zoguHa HacaMm. Bapupa mexgy
5.7- 50 Ha 100 000 >kumeau 3a 2oguHa ¢ nuk mexkgy 10- 30-2oguwHa Bwv3pacm [2]. Mpe3
nocaegHume 20 20guHU ce omyuma npomsiHa B AeueHUEMO Ha ocmpus aneHguuum. BoBerkga
ce HeonepamuBHOMO AeuyeHue npu HeycAokHeHume ¢dopmu u ce 20B8opu 3a “omcpoueHa
aneHgekmomus”[2].

Ocmpusm aneHguuum 3acs2a okono 10% om HaceAeHuemo u canegoBameAHO e egHO om Hal -
pagnpocmpaHeHuUmMe Xupypa2uyHu cnewHu cbcmosHusa [3,4]. MHozo aBmopu onpegeasm
aneHguuuma kamo npeobragaBaw,o 3ab6onsB8aHe npu MAagume xopa. Yecmomama Ha ocmpus
aneHguuum e Hau-Bucoka BvB Bb3zpacmoBama 2pyna 7-18, gocmuzawa go 78% [5].
NemHagecem npoueHma om nauueHmume, Hag 50 — 2oguwHa Bv3pacm, npuemu B cnewHo
omgeneHue ¢ ocmpa kopemHa 6oaka, ca guazHOCmMuuyupaHu C oCcmbp aneHguuum(6,7].
MpoyuBaHusma cvobwaBam 3a no-Bucoka cMbpmHoCcmM u nepdopayuu, 3HAUYUMEAHO
yBeauueHue Ha 3abaBaHemo om nosiBama Ha cuMnmoMume go npuemaHemo B8 60AHUU3,
3HayumeAnHu HuBa Ha ycaokHeHus, kakmo u npekomepHu pe3gyamamu om 3AokauecmBeHu
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3abonaBaHua npu xucmonamoAo2uyHU u3cAegBaHus npu Bv3pacmHuU nayueHmMu C oCmMubp
aneHguuumi8].

Bvnpeku ue mepmuHbm ,Bb3pacmHu xopa” mpaguuuoHHO ce u3non3Ba 3a onpegeAsHe Ha
nonyaauusama Hag 65-z2oguwHa Bv3pacm, Bvb3zpacmma Ha pa3AuvyHUME nonyAauuu om
uHmepec B coBpemeHHama aumepamypa, kosmo ce ¢pokycupa 2rnaBHo Bopxy Bv3pacmHume
nayueHmu, e wupoko paznpocmpaHeHa, Bapupaitku om 60 go 80 2oguHu[9].

Yecmomama Ha nepdpopamuBHusa aneHguuum e mexXgy 16-40% . MopBama koHpepeHyus
nocBemeHa Ha ocmpus aneHguuum e npoBegeHa B Mepycaaum npe3 2015 2oguHa kamo uacm
om koHzapeca no cnewHa xupypausl[l,2].

AneHgekmomMusima e cpeg Hall-uecmo u3BvpwBaHume onepauuu B NepmaHus, c noBeue om
108 000 npouegypu 2oguwHo [1]. Ocmpuam aneHguuum uma yecmoma om 100 HoBu cayuas
Ha 100 000 gywu 20guWwHO U e Hall-yecmama npuyuHa 3a ocmbp XupypauueH kopem [2, 3].
Puckem om ocmvbp aneHguuum npe3 ueaus >kuBom e manko no-Bucok npu mwkeme,
omkonkomo npu >keHume (8,6% cnpsamo 6,7%), Ho >keHume umam no-Bucok puck om
aneHgekmowmusi npe3 ueaus »kuBom (23,1% cnpsamo 12,0%) [4]. Momuuemama B loHowecka
Bvb3pacm (12—16 20guHuU) ca 2pynama c Hau-20AsiM puck om aneHgekmomus. B FepmaHus
nanapockonckama aneHgekmomusi ce e npeBvpHana B obuualiHomo AeueHue, 3amecmBatliku
koHBeHuuoHanHama aneHgekmomus. MpubauzumeaHo 25% om aneHgekmomMuume npu geua
ce u3BvpwBam upe3 omBopeHa xupypausi, kamo Bce owe AuncBam HegBycmucaeHu
gokazameacmBa 3a npeBv3xogcmBomo Ha nanapockonckus nogxog [3, 5]. AneHgekmoMusma
e cBvp3aHa ¢ MHO20 Hucbk xupypauueH puck. 3aboneBaemMocmma u CMbpmHOCMMa Ha
nauueHmume, npembpneAu aneHgekmomusi, go 20ASiMa CmeneH Cce onpegeAsm om
me)kecmma Ha camusi aneHguuyum u cbnbmcmBawu 3aboaaBanus [3, 6].

Puckvm uoBek ga ce pazbonee om ocmuvp aneHguuum Bapupa mexXgy 6.7% go 8.6%, gokamo
BeposmHocmma ga npemvpnu aneHgekmomusa e gocma no- Bucok om 12% go 23.1% npu
»keHume. ToBa om cBos cmpaHa nocmaBsa Bvnpocom 3a maka HapeueHama “HeHy)kHa
aneHgekmomus uau cayualiHa aneHgekmomus”[10].

B BbvAzapusi, HauuoHanHusm ueHmMbp 3a obwecmBeHo 3gpaBe u aHaAu3u pa3nonaza c
uHopmMauusa camo 3a XocnumaAu3upaHu hayueHmu C guazHo3a “ocmbp aneHguuum”. 3a
2oguHume npegu 2023 2. — HUO3A He pa3nonaza ¢ omgeAHa uHdopmauusa 3a ,0Ocmuop
aneHguuum®. B ,6pol xocnumaau3upaHu cAyyau” ca BkaloueHu u pexocnumaausauuume Ha
nayueHmu (m.e. HLUO3A He pa3noAa2a c nepcoHanHa uHdopMauus no EMH).

K35.0 - K35.9 (no MKB-10)

0-19 2. Bka. 20+ 2. Bka. obw,o
20g. 6pou %o 6pou %o 6pol %o
2023 1610 1,32 |1961 0,38 3571 0,55
2024 |1652 1,35 |2136 0,41 3788 0,59

ETUOAOTUA N NATONEHE3A

lWupoko npuema meopus 3a emuoAO2uUsima Ha ocmpus aneHguuum e o6cmpykuyusama Ha
AyMeHa ¢ nocaegBawa 6akmepuanHa uHdekuus. Oka3Ba ce obaue, ue ma3u meopus uma
cBoume npomuBHUUU U gHEC Ce npuemMa, Ye namoz2eHe3ama Ha oCmpus aneHguuum u
MyAmudakmopHa u ca HaAuue CAegHUME NamoguU3UOAO2UYHU NbMUWA:

1.06cmpykuyus
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AokazaHa npu >kuBomuHcku Mogeau, ye npu Au2upaHe Ha aneHgukca, HacmbnBa nbAHa
obcmpykuuss, moBa Bogu go noBuweHo UHMpaAyMEHHO HaAs2aHe, nocaegBawa
xunonepgy3us U ucxemusi Ha cmeHama Ha aneHgukca c 6akmepuanHa uHBagusa[ll]. Hal-
yecmume npu4yuHu 3a aneHgukynapHama o6cmpykuua ca: cmepkoaumu, ¢ubpo3Hu
YNAbMHEHUS U gopu AumdougHama xunepnaa3usi. 06ecmpykuyuama Ha 6a3a Ha cmepkoAum He
e Hal-yecmama npuyuHa 3a o6cmpykuusi, ycmaHoBaBa ce npu 27% om aymoncupaHume
nauyueHmu. Tps6Ba ga ce ombeaexu, ye uma cayyau B koumo uma cmepkoAaum B AymeHa Ha
aneHgukca, Ho mou He BuHazu Bogu go Bv3naneHue Ha cmeHama Ha aneHgukca. XapmbH u
cbmpygHuyu u3caegBam manka cepus om 44 nauueHma, kamo camo npu 9% om msx
ycmaHoBaBam cmepkoaum ¢ o6cmpykuus[12]. Hal-2onemussm npomuBHuk Ha meopusama 3a
ob6cmpykuyuama e bepamaH. bepamaH ugMepBa uHMpaAyMEHHOMO HaAsizaHe npu 33 nayueHma,
Ha koumo um npegcmou aneHgekmomus. Toll ycmaHoBsBa, ue HAMa noBuweHo HansizaHe B 19
om 21 cayuas c daeamoHO3eH aneHguuum([12, 13]. B gBa om cayuaume ¢ preamoHo3eH U B 6 ¢
2aHzpeHo3eH aneHguuum u3mepBa noBuweHo HanazaHe. OcmaHanume 5 nauueHma c
HopMaAneH aneHgukc noka3Bam HenoBuweHO UHMpPaAYMEHHO HaAsi2aHe.

2.MHpekyus

CuCbH U CompygHUUU ca gpyau npomuBHUUU Ha meopusima 3a o6cmpykuusma. Te cMmamam,
ue nopBo ce noaBsaBa Myko3Ha yauepauusa, npegu3BukaHa om BupycHa uHdekuus c
nocaegBawa bakmepuanHa uHBa3zusa[l4, 15].

AneHgukcem MmoXke ga cay)ku kamo mukpobeH pe3epBoap 3a noBmopHo 3acenBaHe Ha
cmomawHo-upeBHus mpakm.  BakmepuanHuam pacmexX B8 omcmpaHeHu Bb3naneHu
aneHgukcu ce cbcmou om cMec Oom aepobHu u aHaepobHu 6akmepuu, Hal-yecmo
gomuHupaHu om Escherichia coli u Bacteroides spp. 3abeanekumenHo e, Ye Haauyuemo Ha
Fusobacterium spp wu32nekga cvomBemcmBa Ha meXecmma Ha 3aboasaBaHemo
(BkalouumenHo puck om nepdopauus), nomBuvpkgaBalku koHcmamauuu om apxuBHu
mMamepuanu B8 gBe gpyau npoyuBaHus[16, 17].

Mpe3 2020 2. Sun Jung Oh u gp. 3akalouuxa, yue Campylobacter jejuni moXe ga e ocHoBHa
npuyuHa 3a ocmvbp aneHguuum [18], koemo nomBuvprkgaBa npeguwHu npoyuBaHus,
gemMoHCcmpupawu, 4Je aHmubuomuuHama npodunakmuka e edpekmuBHa 3a
npegomBpamsaBaHe Ha noBvpxHocmHu uHdekuyuu u uHmpaabgomuHanHu abcuecu npu
nayueHmMu c ocmbp aneHguuum. Ako ce 3anouHe BegHaza WOM nauueHMbm 6bge
guazHocmuyupaH € ocmbp aneHguuum, mas3u npodusakmuka Moke gopu ga HamaAu
Xxocnumaausauuume [15].

3.ImyHoAO2US

Hakou aBmopu cuyumam, ue ocmpusi aneHguuyum HacmbnBa kamo HecneuuduuHa
aBmouHdekuyusa Ha ceHCubuAU3UpaHUS Op2aHU3bM NpU HapyweHue Ha AokaAHUS uMyHUMem B
camus aneHgukc. HapyweHusam uMmyHoAo2uuHUs banaHc Bogu go no- 2oaam puck om pa3Bumue
Ha yAuepo3eH koaum npu aneHgekmoMupaHu nauyueHmu u no-Hucvk puck om pazBumue Ha
6onecmma Ha KpoH caeg aneHgekmomusi[21].

4.0konHa cpega

(Makmopume Ha okoAHama cpega Mo2am ga uz2pasm poAd, mbl kamo npoyuBaHusma
omuyumam npeguMHO CE30HHO npomuyaHe npe3 Aamomo, koemo e cmamucmuuecku
cBovp3aHo ¢ noBuweHo koauuecmBo ammocdepeH 030H. Khbcmepume om 3a6oaaBaHe BbB
BpeMmemo u npocmpaHcmBomo MoOz2am gonbAHUMEAHO ga hoka3Bam uHdekuyuo3Ha
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npuyuHall9]. bpemeHHume >keHu u3zaaeXkga umam HamaneH puck om aneHguuyum, kamo Hau-
Hucbk e puckem npe3 mpemuss mpuMecmubp, Bonpeku ue aneHguUUMbBM € guazHOCMUUHO
npegu3BukameacmBo, koezamo ce nosaBu B ma3u nogzpyna.

5.CvgoB cna3zvm
Cnopeg azuoHeBpomuuyHama meopusi Ha Ricker — HacmwvnBa cbgoB cna3zvbM, mol Bogu go
cma3sa c nocaegBawa ucxemus u Hekpo3a Ha cmeHama Ha aneHgukca [20].

6.Anepa2uyHa meopus
Hsakou anepzauuHu dakmopu Bogam go noBuweHu HuBa Ha Mykyc, kakmo u Ha kpucmaaume Ha
LWapko-AaligeH B AymeHa Ha aneHgukca[21].

7.Auema

Hsikou aBmopu npegnoAazam, ye ocmpusam aneHguuum e nbpBama cepuo3Ha namoaoz2us,
Bb3HuUkHana c npuemMaHemo Ha XxpaHu ¢ Hucko cogoprkaHue Ha Gubpu. MNpe3 1969 2. bvopkum
[16] noguepmaBa, ue xopama Ha cpegHa Bv3pacm (40 go 60 2oguHu) B YzaHga noka3zBam MHO20
no-Hucka yecmoma Ha maka HapeueHume 3anagHu 6oaecmu, koumo ca yecmo cpewaHu npu
mexHume BpbocmHuyu 8 AHzAus u koumo ca cBvp3aHu c npeobaagaBaw,o noBegeHue, ocobeHo
XpaHumeAHu MogeAu, B cmpaHume c Bucoku goxogu. To3u aBmop 3akalouaBa, ue
3abonnBaHusama, cBvp3aHu ¢ me3u noBegeHus, npegcmaBasBam 3anaaxa 3a o6wecmBeHomo
3gpaBe B cmpaHume c Bucoku goxogu u e Heobxogumo ga ce noBuwu ocBegomeHocmma Ha
obwecmBeHocmma u npaBumeAacmBomo omHOCHO Heobxogumocmma om yBeauuaBaHe Ha
npueMa Ha XxpaHu, 60o2amu Ha ¢ubpu. OcBeH moBa, akmyaAnHUme gaHHU co4yam, ue me3u
npomMeHu B noBegeHuemo Mo2am cbwo ga noBuwam kauecmBomo Ha >kuBom upe3
HaMansBaHe Ha edpekmume om cBvp3zaHume 3aboasBaHus [17].

MATOAOTOAHATOMUYEH CYBCTPAT NMPU OCTPUA ANEHANUUT

AneHguuumbvm ce onpegeas kamo Bv3naneHue Ha aneHgukca. EBponelickama acouyuauus no
eHgockoncka xupypaus (EAES) kaacuduuupa ocmpus aneHguuum kamo ,HeycAOXKHeH" uAu
+YCAOXKHeH" [12]. HeycaoXkHeHUAM aneHguuum ce onpegeaa kamo Bv3naneHue npu Aunca Ha
dne2MoH, 2aH2peHa, cBobogHa 2HOUHA meyHOCM UAU abcuec. YCAOKHEHUSM aneHguuum e
npugpy>keH om nepuaneHgukyaapeH dAe2MOoH c uAu 6e3 nepdopauus, 2aH2peHa UAu mudaum.
CowecmByBam enugemuonoz2uuHu gokazameacmBa, nogkpenswu npegnonokeHuemo, 4e
nepdopamuBHusam u HenepdopamuBHUAM aneHguUUM ca 0MgeAHU HO30A02UYHU egUHUUU C
pa3AuvHa namozeHe3a. MayueHmume ¢ kpamka npogomkumeAHOCM Ha cuMnmoMume ca
UMaAu npegumMHo HeympoduaeH uHdbuampam, kolmo ce e npomeHun B npeobnagaBaw
AUMdoOuumMeH uH@uAMpam C gaHHU 3a 2paHyAauuoHHa mbkaH C ygbakaBaHe Ha
npogoAkumeAHocmma Ha cuMmnmomume. Te3u omkpumusa nogkpensm mBbpgeHuemo, ue
cMeceH uHduAampam om Aumdouumu u eo3uHoduAau npegcmaBasBa pezpecuoHHa da3a Ha
ocmbp aneHguuyum. O6pa3yBaHemo Ha ¢ubpo3Ha agxe3us u 6eae3u N0 cmeHama Ha
aneHgukca cowo ca 6uau geMoHCmMpupaHu u ca B coomBemcmBue ¢ pa3pewaBaHemo Ha
NpeguuweH npucmbn Ha aneHguuum.

OyHkuusma Ha aneHgukca He e icHO pa32agaHa, Bbnpeku ue Haanuuuemo Ha AuMdHa mbkaH
npegnonaza poasi B umyHHama cucmema. Npu xopama, mou ce cuuma 3a pyguMeHmapeH
Op2aH, HO ma3u uges e nozpewHa, mbl kamo aneHgukca uma ycmaHoBeHa HeBpoeHgoKpuHHa
U UMYHOAO2UYHa poasa[22].
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Okono 95% om cepomoHuHa B msaaomo ce Hamupa B8 cmomawHo-upeBHuas mpakm,
pa3nonokeH 2naBHo B HeBpoeHgokpuHHume kaemku Ha Auz2aBuuama [23, 24]. MNMpu ocmbp
aneHguuum ce HabalogaBa 3HauumeAHO HaMaAeHUe Ha CepomoHuHa B enumeaa
(eHmepoxpomadpuHHU kaemku) u aamuHa nponpusa [20]. AokanHomo noBuwaBaHe Ha
cekpeuusma Ha cepomoHuH B aneHgukca MoXke ga uzpae BakHa poasa B namozeHe3ama Ha
Bvb3naneHuemo. CMama ce, yue nbpBoHauaAHOMO CbbumMuUe npu aneHguuum € AyMUHaAHa
obcmpykuust ¢ pa3auyHa emuono2usi. Caeg kamo Bwv3HukHe obcmpykuusi, enumeaHume
Auz2aBuuHu cekpemu noBuwaBam AyMuHaAHOMO HansieaHe. [lpegnonaz2a ce, ue
eHmepoxpoMadpuHHUmMe knemku umam peuenmopu 3a Haas2aHe, Koumo npu ycewaHe Ha
AYMUHaAHO HansizaHe ocBobokgaBam 5-HT B anamuHa nponpusi. MoXke ga ce npegnonoXu, ue
nokanHomo ocBobokgaBaHe Ha cepomoHUH u30CMpsa  UHMpaAyMuHaaHama cekpeuus,
Ba3zokoHcmpukuusma u cBuBaHemo Ha 2aagkama Myckyaamypa, koemo omkaoHsBa
3acmouHusi npouec koM Bo3znaaumeneH.

Bvp3omo pa3gyBaHe Ha aneHgukca ce gvbmku Ha mankus My AymuHaneH kanauumem, a
UHMpaAYMUHaAAHOMO HansizaHe MoXke ga gocmuzHe om 50 go 65 mm Hg [21]. ToBa cbcmosiHue
Ha aneHgukca Bogu go yzonemsBaHe Ha uekyma nopagu aokaauzupaHus B uekyma uneywm,
npuyuHeHo om Bv3naaumenHusa npouec. CogbpXkaHuemo Ha uekyma ce 3agvp)ka u He ce
omBerkga go gacHomo gebeno uepBo. Haauuuemo Ha pekanHo HampynBaHe Bbmpe B uekym ce
ugeHmuduuupa npu obukHoBeHa kopeMHa peHmzeHozpadus kamo cneuyuduueH npu3Hak Ha
ocmbp aneHguuum [22]. C noBuwaBaHe Ha AyMUHaAHOMO HaAa2aHe ce HagBuwaBa BeHo3HOMO
HansizaHe u ce pa3BuBa auzaBuuHa ucxemus. CAeg kamo AyMuHaAHOMO HansizaHe HagBuwu 85
mm Hg, ce nosBsBa mpombo3a Ha BeHyaume, koumo gpeHupam aneHgukca, u npu
npogo/kumeneH apmepuorapeH npumok ce nposiBsaBa cvgoBa koHzecmusi u guaamauus Ha
aneHgukca. AumdHusm u BeHo3Husm gpeHa)k ca HapyweHu u ce pa3BuBa ucxemus.
AuzaBuuama cmaBa xunokcuuHa u 3anouBa ga ce yauepupa, koemo Bogu go HapywaBaHe Ha
Auz2aBuuHama bapuepa u go uHBa3us Ha aneHgukyAdpHama cmeHa Om UHMPaAyYMUHaAHU
6akmepuu. NoBeuemo om Bakmepuume ca 2pam-ompuuamenHu, 2AnaBHo Escherichia coli
(npucvcmBa B 76% om cayuaume), canegBanHa om Enteroccocus (30%), Bacteroides (24%) u
Pseudomonas (20%) [8].

AneHguuumbm MoXke ga ce kaacuduuyupa Bb3 ocHoBa Ha emuoAoz2ussma Ha o6cmpykuyuama 8
[11:

NMHpekuuo3zeH aneHguuum - 3anywBaHemo Ha AyMeH ce gbAku Ha uHdekuuo3Ho
Bv3naneHue[2].

Qubpo3zeH aneHguuum - yukampuuuanHa mbvkaH om npeguwHa onepauyust MmoXke ga
goBege go cmpaHaynauus.

AneHguuum om cmepkoaum - mBopgu dekanHu Mmacu 6aokupam u3xoga Ha aneHgukca

HeonaacmuueH aneHguuum - kapuuHoug, ageHokapuuHoM uAu Mykouene ca
omzoBopHu 3a noBuweHa cekpeuus, Bogewa go 3anywBaHe.

Mapa3umapeH aneHguuum - B eHgemMuyHuU palioHU 3anywBaHemo Ha AyMeH ce gbAKu Ha
napa3umeH moBap.

Kankyno3eH aneHguuum

AumdougeH aneHguuum — ob6cmpykuusi Ha AyMeHa, nopagu knemwbuHa xunepnaasusi.
AneHguuumbm MoXke ga ce pa3geAu Bv3 ocHoBa Ha npogbArkumeAHOCMMa Ha cuMnmomume
kamo: ocmubp aneHguuum - cuMnmomMume ca cbwecmByBaau no-manko om 48 yaca. Heocmuop
aneHguuum - cuMmnmomume ca covw,ecmByBanu B8 npogbAkeHuUe Ha gHU UAU CEgMUUU UAU Ca Ce
noBmapsau Hakoako nomu.
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Kaacudukauyus Ha namoaoz2uvyHume ¢gopmu

1. XucmonamonozauuHa knacugukayus: (StatPearls, 2023)

- KamapaneH aneHguuum: Bv3naneHue Ha Au2aBuuHo u cybmyko3Ho HUBoO, c paHHa koHzecmusi.
- THoeH (pre2mMOHO3EH) aneHguuum: 2HOeH ekcygam € mpaHCcMypaAHa HeympodguAHa
uHduampauus.

- [aH2peHO03eH aneHguuum: mpaHcMypaAHa Hekpo3a nopagu ucxemusi, noBuweH puck om
nepdopauyus.

- NepdpopumuBeH aneHguuum: Buguma pynmypa Ha cmeHama, yuecmo cBovp3aHa c abcuec uAu
2eHepaAu3upaH nepumoHum.

- MepuaneHguuum: Bb3naAumeAHU npoMeHu, 3acszawu 2AaBHo cepo3Hama 06BuBka u
CbCegHama nepumoHeanHa mukaH.

2. MpazmamuuHa kauHuuHa knacudukauus (Di Saverio et al., 2020)

AkueHmupa Bopxy kauHuko-xupypzauuHama kaacudukauyusi, pa3zpaHuyaBawa HeycAoXHeH
aneHguuum, cbcmosw, ce om Bv3naneHue 6e3 Hekpo3a uAu nepdopayus, om YCAOKHEH
aneHguuyum, kolimo e =2aHz2peH03eH, nepdopamuBeH uAu nepuaneHgukynapeH c
abcuec/dnaezmoH. ToBa uma mepaneBmuuHo 3HaveHue, mMvl kamo HeycAoXkHeHusam
aneHguuum MoXke ga ce AekyBa HeonepamuBHo B Hakou ceaekmuBHu cayuau, gokamo
ycAoXkHeHUam aneHguuyum BuHazu u3uckBa xupypauuHa uHmepBeHyus.

3. Knacudukauyuu, uHmezpupaHu ¢ obpa3Ha guazHocmuka CAA - Kaacudukauyua Ha ocmpus
aneHguuum, uHmMezpupa paguoAO2UYHUME HaxogKku C Xupyp2uyHama namoAO2usi CbC
cnegHama kaacudukauus (Mallinen et al., 2021):

-mun 0: HopMaAeH aneHgukc.

-mun X: HeBu3yaau3upaH aneHgukc.

-mun 1: HeycAOXKHEH aneHguuum.

-mun 2: ycAoXkHEH 6e3 nepdopayus, Hanp. 2aH2pEHO03HU NPOMEHU.

-mun 3: ycAoXkHeH ¢ nepdopauus.

4. NlumpaonepamuBHa xucmoaozuuHa kaacugukauus

CkopowHu u3caegBaHusa paskpuxa, ue uHmpaonepamuBHume cucmemu 3a knacuduuyupaHe,
kamo Hanpumep Hacokume Ha WSES, HeBuHazu cvomBemcmBam Ha xucmoao2uvHume
Haxogku, kamo ce Habasiza Ha BaxkHocmma Ha namoAo2uyHOmMo nomBobprkgeHue, 3aegHo ¢
paguoao2u4Hume obpa3su. (Cozzi et al., 2022)

5. Knacugukauus Ha ocmpusi aneHguuum om KoaecoB (1952)
1. AneHgukyaapHa koauka.
2. MoBvpxHOCMEH aneHguuum.
3. AecmpykmuBeH aneHguuyum:
a) pAe2MOHO3EeH;
6) 2aH2peH03eH;
B8) neppopamuBeH.
4. YcnoXkHEH aneHguuum:
a) aneHgukyAnapeH mymop;
6) aneHgukynapeH abcuec;
B8) gudy3eH 2HOeH nepumoHum.
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5. Apyau ycAoXkHeHuUst Ha ocmpusa aneHguuum (nuAaedAebum, cencuc, pemponepumoHeaneH
dnaeamoH, nokanHu abcuecu Ha kopemHama kyxuHa) [18].

6. CmeneHu Ha ocmbp aneHguuum
e CmeneH 0 (HopmanHO u3a2aekgaw) — nauyueHmMbmM uMa KAUHUYHaA guazHo3a OCMbp
aneHguuum u Aanapockonusma noka3Ba Makpockoncku ,HopmanHO u32aeXkgauw,
aneHgukc”, xucmonamo-Ao2uyHOMoO  u3cAegBaHe  noka3zBa  uHMpaAyMeHHO
Bv3naneHue.
e CmeneH 1 (Bvb3naneHo) — uzobparkeHuemo noka3Ba xunepemusa u omok Ha aneHgukca
e CmeneH 2A u 2b (Hekpo3a)

CmeneH 2A — Hekpo3ama e u3oAupaHo sBAeHue, 02paHuueHo go aneHgukca, 6e3 uau
C MUHUMaAHa AokanHa ekcygauus.

CmeneH 2b — Hanuuue Ha Hekpo3a, o6xBawawa aneHgukynapHama ocHoBa, Ha
HuBomo Ha npukpenBaHemo u koM uekanHama cmeHa.

e CmeneH 3A, 3b, 3C (nepdopupaH — Bb3nanumeneH myMmop)

CmeneH 3A — komnlomvpHama momozpadus Ha kopema noka3Ba Bv3znaaumeneH
mymop B gonHus geceH kBagpaHm. MNMauueHmvm e 6un AekyBaH camo ¢ aHmubuomuuy;
HeonepamuBHO AeueHue.

CmeneH 3b — ocmbvbp aneHguuum, YCAOKHEH ¢ Bb3naaumeAeH myMop u abcuec no-
manvk om 5 cMm, AekyBaH upe3 nanapockoncku nogxog.

CmeneH 4 (nepdopupaH — gudy3eH nepumoHum)

(Dopmu Ha ycAoXkHEeH aneHguuum :

- [aH2peH03€eH aneHguuum cbc uAu 6e3 nepdopauyus

- AneHguuum c uHmpaabgoMuHaneH abcuec

« AneHguuum ¢ nepuaneHgukynapeH pAre2MOH

- AneHguuum ¢ nepuaneHgukyAapHa 2HoliHa/cBobogHa meuHocm

3AKAHOYEHUE

Bv3 ocHoBa Ha 2onemus 6pol uzcaegBaHus, cBvbp3aHu ¢ ocmpus aneHguuum, Bce owe He e
ycmaHoBeHa namodu3uonozusma Ha moBa 3abonsBaHe. Hsama comHeHue, ue Bcuuku
uzbpoeHu sBAeHus ca cBbp3aHu C ocmpusi aneHguUUUM U ca yacm om 2eHe3ama Ha moBa
3abonnBaHe. HeobxoguMu ca obaue owe u3cnegBaHusa, 3a ga ce pa3bepe HanbAHO
namo@u3uoA02uUsima U NnamoAO20aHaMOMUUHUS cybcmpam Ha ocmpusi aneHguuum.
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EPIDEMIOLOGY, ETIOLOGY, PATHOGENESIS, AND PATHOLOGICAL UNDERLYING IN
ACUTE APPENDICITIS [ENGLISH]

SUMMARY

Acute appendicitis remains one of the most frequent surgical emergencies worldwide,
affecting approximately 10% of the population, with peak incidence in the second and third
decades of life. Although its overall incidence has remained stable, the last two decades have
witnessed evolving management strategies, including non-operative treatment for
uncomplicated cases and interval appendectomy. The pathogenesis of acute appendicitis is
multifactorial, traditionally attributed to luminal obstruction and subsequent bacterial
infection. Alternative theories emphasize viral triggers, vascular spasm, allergic reactions, and
environmental factors such as diet and air quality. The appendix is now recognized as an organ
with neuroendocrine and immunological functions rather than a vestigial structure.
Histopathological and clinical classifications distinguish between uncomplicated and
complicated appendicitis, with the latter encompassing phlegmonous, gangrenous, and
perforated forms. Modern imaging-based systems, such as the Classification of Acute
Appendicitis (CAA), integrate radiological findings to guide management. Despite extensive
research, the disease’s pathophysiology remains incompletely understood. Continued
multidisciplinary investigation is required to refine diagnostic accuracy, optimize therapeutic
algorithms, and reduce postoperative complications.

KEYWORDS
acute appendicitis, epidemiology, pathogenesis, classification, pathology

FREQUENCY

Acute appendicitis is one of the most common surgical emergencies, where the highest
incidence is observed in the second and third decades of life and the highest mortality is
registered among elderly patients [1]. Since 1940, the incidence of acute appendicitis has been
relatively stable, and it ranges between 5.7-50 per 100.000 inhabitants per year, with a
registered peak between 10 and 30 years of age [2]. Moreover, in the past 20 years, a concrete
change in management has been observed because the non-operative treatment has been
introduced for the management of the uncomplicated forms, and subsequently, the concept
of “interval appendectomy” has been discussed [2].

Acute appendicitis affects approximately 10% of the population and is recognized as one of
the most widespread surgical emergencies [3,4]. Many authors identify appendicitis as a
condition affecting predominantly young individuals, with the highest incidence in the 7-18
age group, reaching up to 78% [5].

In a group of patients aged 50 years admitted to the emergency department with acute
abdominal pain, 15% of them are diagnosed with acute appendicitis [6,7]. Concrete studies
have reported higher mortality and perforation rates with a significant increase in delay
between the onset of the symptoms and the effective hospital admission, and the incidence
of perforated appendicitis ranges between 16-40%. High complication rates have been
attributed as well to the excessive findings of malignancies on the histopathological
examination in elderly patients with acute appendicitis [8].
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Specifically, the term “elderly” refers concretely to individuals older than 65 years of age, and
looking at the contemporary literature, the age range varies widely from 60 to 80 years of
age[9].

The first conference dedicated to acute appendicitis was held in Jerusalem in 2015 as part of
the Emergency Surgery Congress [1,2].

Appendectomy is the most frequent surgical procedure performed in Germany, with more than
108.000 operations registered annually [1], where the laparoscopic appendectomy has become
the standard care, replacing the conventional open appendectomy. Acute appendicitis has an
incidence of 100 new cases per 100.000 inhabitants per year, becoming the leading cause of
acute surgical abdomen [2,3]. The lifetime risk for acute appendicitis is slightly elevated in men
thanin women (8.6% vs. 6.7%), but women have a higher lifetime risk of appendectomy (23.1%
vs 12.0%) [4]. Girls in adolescent age (12-16 years) are the group at greatest risk for
appendectomy. Approximately 25% of the pediatric appendectomies are still performed via
open surgery because of the limited evidence of superiority of that approach compared to the
laparoscopic one [3,5]. The appendectomy is associated with very low surgical risk; indeed, the
morbidity and mortality among the appendectomies are strictly related to the severity of the
appendicitis and comorbidities [3,6].

The concrete lifetime risk of developing acute appendicitis ranges from 6.7% to 8.6% while
the probability itself of undergoing appendectomy ranges between 12% and 23.1% in women.
This raises the issue of the so-called “negative appendectomy” or “incidental appendectomy”
[10].

In Bulgaria, the National Center for Public Health and Analyses (NCPHA) gives information only
about hospitalized patients with the confirmed diagnosis of “acute appendicitis”.

K35.0 - K35.9 (according to ICD-10)

0-19y.0 20+y.0 Total
Year number Yoo number Yoo number | %o
2023 1610 1,32 1961 0,38 3571 0,55
2024 1652 1,35 2136 0,41 3788 0,59

ETIOLOGY AND PATHOGENESIS

The worldwide accepted general theory for the etiology of acute appendicitis is the luminal
obstruction followed by bacterial infection. However, this theory has some opponents, so
nowadays the pathogenesis of acute appendicitis is considered multifactorial, involving the
following pathophysiological pathways:

1. Obstruction

Studies on the animal models have demonstrated that the appendix ligation leads to complete
obstruction, which results in increased intraluminal pressure and subsequent hypoperfusion
that causes ischemia of the appendiceal wall and bacterial invasion [11]. The most common
causes of appendiceal obstruction are: faecalis material, fibrous strictures, and lymphoid
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hyperplasia. However, the obstruction due to faecalis material is not demonstrated to be the
most frequent cause, as it's identified just in 27% of the autopsied patients, also because it is
demonstrated that the faecalis material may be present in the appendiceal lumen without
necessarily leading to the inflammation of the appendiceal wall.

Some studies conducted by Harton and other colleagues, on a small sample of 44 patients,
showed that only 9% of them were presenting faecalis material obstruction [12]. We must note
that the strongest critic of the obstruction theory was Bergmann that conducted a study on a
sample of 33 patients measuring their intraluminal pressure and he founded out that in 19 of
the 21 cases of phlegmonous appendicitis there was no increase in pressure, while an increase
in pressure was detected in just 2 cases of phlegmonous appendicitis and in the resting 6 cases
diagnosed as gangrenous appendicitis. The remaining five cases with no increase in
intraluminal pressure were just showing a normal appendix [12, 13].

2.Infection

Whereas some other opponents of the obstruction theory were Sisson and colleagues, who
proposed that the primary cause was the mucosal ulceration caused by viral infection, followed
by a secondary bacterial infection [14, 15].

The appendix may serve as a microbial reservoir for colonization of the gastrointestinal tract,
as resected inflamed appendices typically consist of a mixed flora of aerobic and anaerobic
organisms, mostly dominated by Escherichia coli and Bacteroides spp. To be more precise, the
presence of Fusobacterium spp. is correlated with more serious complications such as
perforation [16, 17].

In 2020, Sun Jung Oh et al. conveyed that Campylobacter jejuni may be the major cause of
acute appendicitis [18], supporting previous studies demonstrating the efficacy of antibiotic
prophylaxisin preventing superficial infections and intra-abdominal abscesses in patients with
acute appendicitis with a timely diagnosis that also reduces the hospitalization rates [15].

3. Immunology

Some authors highlight that acute appendicitis is more likely to develop as a non-specific
auto-infection in a sensitized organism, triggered by a disturbance of local immunity within
the appendix, associated as well with an increased risk of ulcerative colitis but decreased risk
of Crohn's disease in post-appendectomy patients [21].

4.Environmental factors

The environmental factors play an important role, as studies report a concrete seasonal peak
during summer, statistically associated with increased ozone in the atmosphere [19]. Instead,
pregnant women appear to manifest a reduced risk of appendicitis, with the lowest risk in the
third trimester.

5. Vascular spasm
Following Ricker’s angioneurotic theory, when a vascular spasm occurs, it leads to stasis with
subsequent ischemia and necrosis of the appendiceal wall [20].

6. Allergic factors theory
Certain allergic factors are proven to increase the mucus production as well as the presence
of the so-called Charcot-Leyden crystals in the appendiceal lumen [21].
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7. Diet

According to some authors, acute appendicitis is shown to be the first serious pathology to
emerge with the adoption of lower-fiber diets. During 1969, Burkitt[16] emphasized that the
middle-aged individuals (40-60) in Uganda, exhibited a much lower incidence of so-called
Western diseases associated with dietary patterns concluding that such behaviour-related
diseases is directly connected to the countries with no governmental awareness of the need
for greater fiber intake or attention in general to the diet which, if performed, can improve the
quality of life by reducing the impact of diet-associated diseases [17].

PATHOLOGICAL SUBSTRATE IN ACUTE APPENDICITIS
Appendicitis, in general, is defined as inflammation of the appendix, but specifically, the
European Association for Endoscopic Surgery (EAES) classifies acute appendicitis as
“uncomplicated” or “complicated” [12].

- Uncomplicated appendicitis is defined as inflammation of the appendiceal walls
without phlegmon, gangrene, free purulent fluid or abscess.

- Complicated appendicitis where the inflammation of the appendix is accompanied by
periappendiceal phlegmon with or without perforation and gangrene.

Epidemiological data assume that perforated and non-perforated appendicitis are different
nosological entities with different pathogenesis. Usually, patients with short duration of the
symptoms exhibit predominantly neutrophilic infiltration, while patients with prolonged
duration of the symptoms evolve into a predominance of lymphocytic infiltration and
granulation tissue. These findings prove that a mixed infiltrate of lymphocytes and eosinophils
represents a regression phase of acute appendicitis, leading to the formation of fibrous
adhesions and scarring of the appendiceal wall.

The understanding of the appendix function remains incomplete, even though the presence of
lymphoid tissue suggests an immunological role. So, considering the human appendix as a
rudimentary organ is an incorrect notion, as it has an established neuroendocrine and
immunologic function [22].

Approximately 95% of the serotonin in the body is found in the Gastrointestinal tract, mainly
situated in the neuroendocrine cells of the mucosa [23, 24]. During acute appendicitis, a very
marked reduction in serotonin levels is observed in the epithelium (enterochromaffin cells) and
lamina propria [20]. On the other hand, local increases in the appendix serotonin secretion may
play animportantrole in the pathogenesis of inflammation. As it is hypothesized that the initial
event in appendicitis is the luminal obstruction of various etiology, once the obstruction
occurs, mucosal secretionsincrease the intraluminal pressure related to the enterochromaffin
cells pressure receptors that, once they detect the elevated intraluminal pressure, release 5-
HT into the lamina propria. This local serotonin release may exacerbate intraluminal secretion,
vasoconstriction, and smooth muscle contraction, starting the inflammatory process.

The rapid distension of the appendix is due to its small luminal capacity, where the intraluminal
pressure reaches 50-65 mmHg [21], that state causes cecal enlargement and localized
ileocecal inflammation because the cecal contents stagnate and fail to drain into the
ascending colon. Fecal stasis within the cecum may be visualized on plain abdominal
radiography as a specific sign of acute appendicitis [22]. As the luminal pressure rises, it
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exceeds venous pressure, leading to mucosal ischemia, and when the intraluminal pressure
crosses 85 mmHg, thrombaosis of the draining venules occurs with continued arteriolar inflow,
vascular congestion, and development of appendiceal dilation. The lymphatic and venous
drainage become impaired, resulting in tissue ischemia where the mucosa becomes hypoxic
and begins to ulcerate, disrupting the mucosal barrier and allowing the invasion of the
appendiceal wall by intraluminal bacteria. Most of the bacteria are Gram-negative, primarily
Escherichia coli (present in 76% of cases), followed by Enterococcus(30%), Bacteroides (24%),
and Pseudomonas (20%) [8].

Etiology-based classification of appendicitis [1]:

. Infectious appendicitis: lumen obstruction due to infectious inflammation[2].

. Fibrous appendicitis: strangulation caused by cicatricial tissue from prior surgery.
Fecalith-related appendicitis: appendiceal outlet blocked by hard fecal masses.
Neoplastic appendicitis: obstruction due to carcinoid, adenocarcinoma or mucocele.
Parasitic appendicitis: luminal obstruction due to parasitic load.

Calculous appendicitis.
Lymphoid appendicitis: luminal obstruction caused by cellular hyperplasia.
Appendicitis is also classified according to the duration of the symptoms:
Acute appendicitis: symptoms presenting for less than 48 hours
Subacute appendicitis: symptoms persisting for days or weeks.
Classification of pathological forms:
Histopathological Classification(StatPearls, 2023)
Catarrhal appendicitis: inflammation at the mucosal and submucosal levels, with early
congestion.
Suppurative (phlegmonous) appendicitis: purulent exudate with transmural neutrophilic
infiltration.
Gangrenous appendicitis: transmural necrosis due to ischemia, with increased risk of
perforation.
Perforated appendicitis: visible rupture of the wall, often associated with abscess or
generalized peritonitis.
Periappendicitis: inflammatory changes mainly affecting the serosa and adjacent
peritoneal tissue.

1 Pragmatic Clinical Classification (Di Saverio et al., 2020)

It is focused on clinic-surgical features, distinguishing uncomplicated appendicitis — defined
as inflammation without necrosis or perforation — from complicated appendicitis, which
includes gangrenous, perforated or periappendicular forms with abscess/phlegmon. This
distinction has therapeutic implications because uncomplicated appendicitis may be treated
non-operatively in selected cases, while complicated appendicitis always requires surgery.

2. Classification Integrated with Imaging (CAA — Classification of Acute Appendicitis)
Combines radiological findings with surgical pathology (Méllinen et al., 2021):
. Type 0: normal appendix.

Type X: appendix non-visualized.

Type 1: uncomplicated appendicitis.

Type 2: complicated without perforation (e.g. gangrenous changes).

Type 3: complicated with perforation.
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3. Intraoperative Histological classification

Recent studies revealed that the intraoperative classification systems (e.g., WSES guidelines)
do not always correlate with histological findings, underscoring the importance of pathological
confirmation in conjunction with radiology(Cozzi et al., 2022).

4, Kolesov's Classification of Acute Appendicitis (1952)

1 Appendicular colic.
2. Superficial appendicitis.
3. Destructive appendicitis:

a) phlegmonous;
b) gangrenous;
c) perforated.
4. Complicated appendicitis:
a) appendicular tumor;
b) appendicular abscess;
c) diffuse purulent peritonitis.
5. Other complications of acute appendicitis (pylephlebitis, sepsis,
retroperitoneal phlegmon, localized intra-abdominal abscesses) [18]

5. Stages of Acute Appendicitis
- Stage 0 (normal-appearing appendix) — clinical diagnosis of acute appendicitis with
laparoscopic finding of macroscopically normal appendix: histopathology reveals intraluminal
inflammation.
- Stage 1 (inflamed appendix) — hyperemia and edema of the appendix.
- Stages 2A and 2B (necrosis):
- Stage 2A — necrosis confined to the appendix with little or no local exudation.
- Stage 2B - necrosis involving the appendiceal base at its attachment to the
caecal wall.
- Stages 3A, 3B, 3C (perforated- inflammatory mass):
-Stage 3A — CT shows inflammatory mass in the right lower quadrant; patient
treated non-operatively with antibiotics.
-Stage 3B- acute appendicitis complicated by inflammatory mass and abscess
<5 cm, treated laparoscopically.
- Stage 4(perforated — diffuse peritonitis).

Forms of Complicated Appendicitis
Gangrenous appendicitis with or without perforation.
Appendicitis with intra-abdominal abscess.
Appendicitis with periappendicular phlegmon.
Appendicitis with periappendicular purulent/free fluid.

CONCLUSION

Despite the large number of studies on acute appendicitis, its pathophysiology remains
incompletely understood. There is no doubt that all the above mechanisms are associated with
acute appendicitis contribute to its pathogenesis. However, further research are necessary in
order to fully elucidate the disease’s pathophysiology and pathological substrate.
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OCTbP ANMEHAULMUT — KAMHUYHU CUMIMTOMMW U CKPUHWUHIOBY CUCTEMU
[BULGARIAN]

PE3HOME

Ocmpuam aneHguuum e Hal-yecmama npuyuHa 3a chewHa kopemMHa xupypaus, ¢ nuk Ha
3aboneBaemocm meXkgy 10 u 30 20guHuU u 20guwHa yecmoma okoao 100 Ha 100 000 gywu.
Bvnpeku gobpe ycmaHoBeHume gua2HOCMUYHU U mMepaneBmuyHuU anzopummu, paHHama
guazHo3a ocmaBa npegu3BukamencmBo, ocobeHo npu geua, Bv3pacmHu nauyueHmu,
bpemMeHHU YKEHU U Npu amunuyHo pa3noAoXkeHue Ha aneHgukca. 3abonsBaHemo npomuua
kamo guHaMmuueH Bv3naaumeneH npouec ¢ mpu ocHoBHU cmagusi — kamapaneH, dAe2MoH03eH
u 2aH2peHo3eH — Beceku coc cneyuduyHu KAUHUUHU U MOpdoAD2UUYHU Xapakmepucmuku.
KAuHuuYHama guazHo3a ce 6bajupa Ha XpoHoAO2usasma Ha cumnmomume, kamo kalouoBu 6eaesu
ca Muzpupawama 6oaka, aHopekcusma, 2ageHemo u AokanHama 6oae3HeHocm B gsicHa
xbABouHa siMka. MHo)kecmBo kaacuuecku duszukanHu npuszHauu (Baymbepez, PoB3uHe, Mcoac,
06mypamop, CumkoBcku u gp.) 3ana3Bam cBoemo 3HaueHue B guazHocmukama. Humo eguH
kauHu4yeH uau AabopamopeH noka3amen obaue He npumerkaBa gocmamubvyHa cheuuduuyHocm,
nopagu koemo ckopuHzaoBume cucmemu ce ymBovpkgaBam kamo BakeH enemeHm Ha
CbBpeMeHHUMEe guazHOCMUYHU aA20pumMMU.

Cpeg Halu-wupoko u3znon3zBaHume Mogeau Alvarado u Appendicitis Inflammatory Response
(AIR) geMoHCmMpupam Hau-gobpo cbuemaHue mexXkgy uyBcmBumeaHocm u cneuuduyHocm.
Mpu geua ce npunaza PAS, a no-HoBu mogeau kamo RIPASA, MZXBTCH u Sammalkorpi
npegaazam no-moyHa cmpamudukauyus Ha ycAokHeHume cAyyau. OnmumaAHusm
guazHocmuueH nogxog BkalouBa uHmezpauua mexXkgy kauHuuHama npeuexka, BaaugupaHu
ckopuHzao0Bu cucmemu u cenekmuBHo u3non3BaHe Ha o6pa3Hu Memogu (exozpadus, KT),
koemo HamansiBa uecmomama Ha HeHy)kHume onepauuu u noBuwaBa mouyHocmma Ha
gua2Ho3ama.

KAKUYOBU AYMU
ocmbp aneHguuum, kauHuYHa guazHo3a, ckopuHaoB8u cucmemu, Alvarado score, AIR score

BbBEAEHWE

Ocmpusim aneHguuum e Hall-uecmama XupypauuHa cnewHocm B kopema ¢ nuk Ha uecmoma
meXkgy 10 u 30 20guHuU u 20guwHa 3aboneBaemocm om 96—100 Ha 100 000 gywu [1,3].
KAauHuuHama guazHo3a e mpygHa, 0cobeHo npu geua, Bv3pacmHu xopa, bpeMeHHuU XeHu u
nayueHmMu ¢ amunuyHo pa3noAokeH aneHgukc. MpubaugzumenHo 20—33% om cAyuyaume ce
npegcmaBam c HemunuuHu cumnmomu [3,7].

ANATHOCTUKA

B pazBumuemo Ha ocmpus aneHguuum, Bonpeku He2oBomo pa3Ho06pa3HO U GUHAMUYHO
npomuuaHe ce HabalogaBa uzBecmHa cmaguliHocm Ha Bb3naAumeAHUSM Npouec, onpegeaauy
ce om mopdoaozuvyHuUmMe npoMeHu B aneHgukca, Aokanuzauyusma My, 06wW,0mMo CbCMOsHUE Ha
Op2aHu3Ma U HacmbnuAume no-koCHO yCAOXKHEHuUS.

B | cmaguu (8-18 u.)] mopdono2uvyHume npomMeHu cAaegcmBue Ha obcmpykuusma Ha
aneHgukyaapHusa AyMeH goBedkgam go Bv3HukBaHe Ha nvbpBuueH adekm B AuzaBuuama Ha
aneHgukca.

AHamMHecmuyHume gaHHu B mo3u cmagul gaBam uHdopmayusa 3a uzBecmHu HecneuuduuHu
npogpomu Ha 3abonssBaHemo: omnagHaAnocm, Hepa3noAoXkeHue, cybdebpuaumem. Manko no-
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kvcHo ce nosiBsBa 6onaka ¢ BucuepaneH xapakmep, HapyweH anemum, 2ageHe, eBeHmyanHo
npugpy)keHo ¢ egHokpamHo noBpvwaHe. boaka + noHe eguH om nocAaegHume 3 cumnmoma 8
npogonkeHue Ha Hakoako uaca ce pezucmpupa B8 okono 90% om cayyaume. B cayuall, ue Hukou
om me3u 3 cuMnmoMa He e Haauue — BeposmHocmma 3a Bvb3HukHaA aneHguuum e manka. B
mo3u cmagutl guazHo3ama moXke camo ga ce nogo3upa! Tyk ce gonycka u ocHoBHama 2pewka
npu nocmaBsHemo Ha guazHo3zama. Heno3HaBaHemo Ha HauaAHama cumMnmoMamuka Ha
kanacuueckama kauHuuHa kapmuHa Ha ocmpusi aneHguuum Bogu go nogueHsBaHe u
HeaAawkupaHe Ha onaakBaHusma Ha 6oaHua u 3akbcHaBaHe Ha cBoeBpemeHHama
guazHocmuka. HagHauaBaHemo Ha cuMnmoMamuuHo AekapcmBeHo AeueHue gonpuHacs 3a
3a6aBsHe B nocmaBsaHemo Ha npaBuAHama guaz2Ho3a.

BvB Il cmagul (12-24 u.) Bv3nanumeaHuam npouec e obxBaHan 3HauumeAHa yacm om
aneHgukca u e c meHgeHuusa ga ce npexBvpAas u Bobpxy napuemanHUsi NEPUMOHEYM U
nepuaneHgukyaapHume mvkaHu. Tyk kauHuuHama kapmuHa Beue HanbAHO ce pa3zpbwia, u
moBa e cmagusam, B koimo ce nocmaBs u guazHo3ama.

Il cmaguli HacmvnBa cAeg 24mus yac, kamo npu Hez2o ce HabalogaBam ycaokHeHusma,
koumo Mo2am ga HacmMbnam Npu oCmMbp aneHguuum — nepdopauus, gudy3eH nepumoHum,
nepuaneHgukyanapeH uHduampam u nepuaneHgukynapeH abcuec. B mo3u cmagul
nauueHmume ca B8 yBpegeHo 06wo cbcmosiHue, C U30CMPEHU Yepmu Ha AUUEMO U MO2am ga
ce HabalogaBam nposiBu Ha SIRS/ Cencuc.

OcHoBHama npuyuHa 6oAHUSIM ga ce 06bpHe kbM Aekap e 6oakama B kopema. 06ukHoBeHo ms
Bv3HukBa BHe3anHO, npu NvAHO 3gpaBe, 6e3 3HaueHuUe geH UAU How,. B yacm om 6oAHUME M9
€ NOCMOSIHHA, Npu gpyau c 06xBawaHe Ha HOBu 30HU Ha Bb3naAumMeAHUSs Npouec - Ha MAacbuu,
HO He om3ByuaBa. boaka ¢ koaukoobpa3eH xapakmep e cpaBHumeAHO no-psigko cpewaHa.
MpuuuHa 3a Bvb3HUkBaHe Ha Boakama ce cuuma BvBauuaHemo BB Bv3nanumenHus npouec Ha
CUAHO YyBcmBumeAHUSIM napuemaAeH NeEPUMOHEYM U Me30mo Ha aneHgukca. 06mypauyusma
Ha npocBema Ha aneHgukca om d¢ekoAaumu u Bwv3HukHaanusm omok gonbAHUMEAHO
gonpuHacam 3a nogmuckaHemo Ha nepucmaamukama u 3acuABam uHmMeH3umema Ha
6onkama.

MopBoHauanHama aokaauzauyus Ha 6oakama (npu Hal-uecmo cpewaHama uneouekanHa
nokanuszauus) e pazauuHa. B uacm om 6oAHume ms Bv3HukBa B uneouHzBuHanHama obaacm, B
gpyza 3anouBa B enuzacmpuyma (cuMnmoMm Ha Kocher), npu mpemu e gudy3Ha 8 ueaus kopem.
MNpu nocaegHume gBa BapuaHma HeonumHuam Aekap moke ga 6vge 3abAaygeH u ga ce Haco4u
kbM cmoMawHa uau upeBHa namoaozusi.

OkoHuameaHama nokanu3zauyus Ha 6oakama npu munuyHo pa3nonoXkeH aneHgukce, He3aBucumo
kak e 3anouHana BuHazu e B gacHama uneouHz2BuHanHa 30Ha B pamkume Ha 24 vaca.
MumeH3umembm Ha 6oAkama e pa3auueH. B egHu cayyau ma e ymepeHa, He npegu3BukBawa
HskakBu gonvbAHUMEAHU npoMeHU B HauuHa Ha >kuBom. B gpyau obaue, MoXke ga e Nn0O-CUAHO
u3gpa3eHa, HO noumu ka3zyucmuuHu ca cayvyaume, ko2zamo ms e HenoHocumo cuAHa. lpu
6oAWUHCMBOMO 6OAHU MS € yMepeHo CUAHA N0 UHMeH3umem.

MpogvrmkumeaHocmma Ha 6oAkama Bapupa B gocma wupok guana3oH om MUuHymu go yacoBe.
MNMoHakoz2a msa moke ga 3amuxHe u Bvobwe ga He ce nosaBu omHoBo, HO B Hakou cayuau
,00Ae2ueHue” ce HabalogaBa u npu nepdopauus Ha Bwv3naneHusm Beue ydyacmuvk Ha
aneHgukca. 3a ucmuHcko makoBa mo)ke ga ce npueme u3zue3BaHemo Ha gpy2ume cuMnmomu
Ha ocmpusi aneHguuyum, u kamo usino nogobpsiBaHe 06wW,omMo cbcmosHue Ha 6oAHus. [Mpu yacm
om 6oAHUmMe B nonokeHue Ha nokol cummomamukama om3ByuaBa, Ho npu pa3gBu)kBaHe Ha
6oAHUSA M omHoBo ce Bb306H0BABA.
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FageHemo u noBpvwaHemo ca cpaBHUMeAHU yecmu, HO HE NOCMOsIHHU. Te3u cCUMNMOoMU He
Ca Namo2HOMOHUYHU 3a 0CMpusi aneHguuum, a Ce pe2ucmpupam u npu gpyau Bb3naaumenHu
UHMaabgoMuHanHO pa3nonoXkeHu opzaHu. 0bukHoBeHo noBpwvwaHemo ce HabalogaBa B
nopBume uvacoBe u mo e egHokpamHo. MHozokpamHomo noBpbwaHe He e xapakmepHo 3a
pa3Bumuemo Ha npoueca B I-Bu u ll-pu cmagu, Ho e uecmo cpewaHo B nocaegHus Il cmagud.
OmcwvcmBuemo Ha noBpbvwaHe He mpabBa ga ce npeueHsBa kamo neka dopma Ha aneHguuum,
mbl kamo B peguua cayyau He3aBucumo om meXkkomo npomuuaHe Ha 3a6oAaaBaHemo mo3u
CUMNMOM He ce pezucmpupa. 3a ocmpus aneHguuum e xapakmepHo Bpememo 3a nossBama Ha
noBpowaHemo. Haauuuemo My B nopBume uacoBe Ha 3aboasBaHemo gopu 6e3 ga ce
pezucmpupa 6oaka B8 uneouHz2BuHanHama obaacm moXke ga Hacouu Aekaps B nocoka ocmuobp
aneHguuum. Te3u gBa cumMnmoma ce cpewam no-yecmo npu gecmpykmuBHume ¢opmu Ha
aneHguuum.

Anemumbm npu ocmpus aneHguuum e HamaneH B Aeka go ymepeHa cmeneH.

Macakbm noHe B Hauanomo Ha mo3u cmagull Cbw,0 e 663 U3MEHEHUS], HO Npu NpeMuHaBaHemo
My keM mpemus cmagul ce HabalogaBa u3BecmHa nape3a upeBHus mpakm.

N3CAEABAHE HA BOAHUA N AMATHOCTUYHA LEHHOCT HA PASAMYMHUTE CUMINTOMUA

@®u3ukanHu memogu

Oa2neg

O6bwomo cvbcmosiHue npu bHoAwuHcmBomo 6oAHU e gobpo. loHskoza gopu npu npu
gecmpykmuBeH aneHguuum 0bw,0mo cbCcmMosiHue cmpaga cAaabo. C meueHue Ha Bpememo
npu HapacmBaHe Ha Bb3naanumeAHUMeE U3MEHEHUSA CbCMOSHUEMO Ha 60AHUME NOCMOSIHHO Ce
BAowaBa.

B noBeuemo cAayuau 6oAHUME npegnoyumam ga AeXkam Ha 2pbb, no-pagko Ha gecHust XoAbok,
noHsikoza ¢ dpaekcus B konsHHume cmaBu. 06ukHoBeHo nonoXkeHuemo Ha AsBama cmpaHa ce
uzbazBa, mvol kamo uekymbm, mMakap u gobpe d¢ukcupaH, ce yBauua u HameXkaBa, a
UHMpaAnymeHHUme 2a3oBe ce npemecmBam koM ubokyma u pa3gyBalku 20 3acuaBam
6onkama.

E3ukbm ,02Aeganomo” Ha kopema cnopeg Xunokpam, B8 Hayanomo e Aeko obaoXkeH, makap u
Bce owe BaakeH, HO noumu npu Bcuuku 60AHU e Hanuue npomsaHa. C HanpegBaHe Ha
Bb3naAnumeAHuss npouec moul-cmaBa cyx, HaAenume nocmeneHHo npugobuBam >keAamo-
kadaBa okpacka.

MyAacom no npaBuno e Aeko koM ymepeHo yuecme-.

TemnepamypHama peakuuss e c Hakou ocobeHocmu. ObukHoBeHO memnepamypama e
cybdebpunHa ¢ meHgeHuusa 3a 6aBHo nokauBaHe. He ca Manko u cayuaume kbgemo ms e
HopManHa. Aopu u npu gecmpykmuBHu dopmu He e u3kaloueHue ga He ce peaucmpupa
debpuaumem. Bucoka memnepamypa Hag 39-39,5° e psgko uzkaloueHue. Mo-cowecmBeHo
3HayeHue 3a guazHocmukama uma u3mepBaHemo Ha no-Bucoka om 1° memnepamypHa
pa3auka meXkgy akcunapHa u uHmpapekmaaHa memnepamypa.

MaAnayussma e Mmemogbm, npegocmaBsaw, Hali-ybegumeAaHume gaHHU 3a pa3zBumuemo Ha
ocmbp aneHguuum. N3caegBaHemo Ha kopema mpa6Ba ga ce npoBege BHUMameaHo, 3anouBa
ce nvpBoHauanHO € noBvpxHocmHa u no-kbcHo npemuHaBawa B8 gwvaboka naanauus
nopBoHauanHO om AfBa u 3aBvpwBawa B gacHa uneouHz2BuHanHa obaacm.

3a guazHocmukama Ha ocmpusi aneHguuum ca npegAaokeHu peguua 6oaeBu cumnmomu.
MexaHu3zMbm 3a Bv3HukBaHe Ha 6oAawuHcmBomo om msax e obycanoBeH om noBuweHama
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mMecmHa 6oaeBa uyBcmBumeaHoCcm Ha napuemasHus nepumoHeyM B obaacmma Ha
paznoAoXkeHue Ha aneHgukca.

Hali — yecmo cpewaHusm u Hau-B8akHusm 6oaeBu cuMnmoM e HaAuuuemo Ha MyckyAHa
pe3ucmeHmHocm. MyckyAHama pe3ucmeHmHocm moXke ga He 6bge maka omkposiBawa ce
npu 6oAHU c gobpe u3pa3eHa nogkoXkHa mMacmHa muvkaH uAu npu 60AHU B HanpegHana u
cmapuecka Bv3pacm, Ho npu Bcuuku cayuau e HaAuuHa.

Hanuuuemo Ha noaokumeneH Blumberg B uaeouekanHama o6aacm (kolmo He e
Namo2HOMOHUUEH 3a OoCmbp aneHguuum) okoHuameAHo onpegeAs npemuHaBaHemo kobm
onepamuBHo AeyeHue npu 6oAHusi. CmeneHma My Ha u3pa3zeHocm 3aBucu om cmeneHma Ha
Bv3naneHue u paznoaoxkeHuemo My B 6AU30CM go napuemaAHUsi NEPUMOHEYM.

Mpu 3ampygHeHue B guazHOCMUYHUSA npouec Mo2am ga ce u3noa3Bam u gpyau npuliomu 3a

ugcnegBaHe Ha 6OAHUS.

CuMnmom OnucaHue TexHuka MexaHu3vMm 3HaueHue
Dunphy bonkama ce MayueHmovm ce | HanpeXkeHue MNpocm u 6bp3
(kawAuueH ycunaBa npu MOAU ga kawas. | Ha kopeMHama | mecm 3a
cumMnmom) kawauua. CMeHa gpa3HuU | NepUMOHEaAHO
Bb3znaneHama | gpa3HeHe.
30Ha.
Kocher Boakama AHamMHecmuueH | BucuepanHo PaHeH
(Kocher— 3anouBa B npu3Hak — gpagHeHe - guazHOCmuueH
Volkovich) enuzacmpuyma nayueHmMom AOkaAuzupaHo | opueHmup.
uAau okono nbna | onucBa napumoHeaAHO
uce npemecmBa | XpoHOAO2USIMA. | gpa3HEeHe.
B gacHama
uAuayHa
obracm.
Mandel— Boaka npu Neko nouykBaHe | Bubpauyuu Bvp3 Memog 3a
Razdolski nouykBaHe Cc npbcmu Bopxy | gpazHam ycmaHoBsBaHe Ha
(nepkycus) Ha kopeMHama Bv3naneHume | Aokaau3upaHa
gsicHama cmeHa. movkaHu. 6oae3HeHOCM.
uAuayHa
obracm.
Shchetkin— Psigska 6onka npu | Avaboka 6aBHa CuAHO Knacuuecku
Blumberg 6vp30 naAnauus, u3paseHo cuMnmom, yecmo
OmMHeMaHe Ha nocnegBaHa om | nepumoHeanH | u3noa3BaH B
pvkama caeg psgko 0 gpa3HeHe. npakmukama.
gounboka ocBobo)kgaBaHe
naAnauus. .
Kummell bonka npu psisko | baBHo BHe3anHo NMoguepmaBa
ocBobo)kgaBaHe | npumuckaHe u pa3mszaHe Ha | NepumoHeaAHOmM
Ha Hamuck caeg | pasko napuemanHusi | 0 gpa3HeHe.
goAboka omgpbnBaHe Ha | NepuMOHeyM.
naanauus pvkama.
(BapuaHm Ha
Blumberg).
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Markle (heel bonka B MauueHmMbmM YgapHama bvp3 mecm 3a

drop) gficHama naga Ha nemu BbAHa ce NepumMoHeanHo
uAuayHa obaacm | om aeko npegaBa kom gpa3HeHe.
npu pagko noBguzHamo nepumoHeyMa.
cmvnBaHe uAu nonoXkeHue.
nogckauaHe.

Sitkovski bonkama B MayueHmMbmM MpugBuwkBaHe | Kaacuuecku

(Rosenstein) gsicHama Asi2a HansBo, Ha uekyma u npu3Hak 3a
uAuayHa obracm | HabalogaBa ce aneHgukca aneHguuum.
ce ycuaBa npu peakuyuama. gpa3Hu
AE2HaA0 nepumoHeyma.
noAnoXkeHue Ha
AsBama cmpana.

Rovsing Hamuck B8 Avnboka MpugBwkBaHe | MNMomaza npu
AsBama uauauHa | naanauyus BasBo | Ha 2a308e guazHo3ama,
obaacm c u3bymBaHe Ha | pa3gyBa ocobeHo npu
npegu3BukBa cbgbpkumMomo | uekymau NnepumoHeaAHo
6onka BgsicHo. Haz2ope no gpasHu gpasHeHe.

KOAOH. aneHgukca.

Moguduuupa | bonka BgacHo KombuHupaHe Ha | MoBuweHo Mo-psgko

H Rovsing npu 6vp30 Hamuck u HanpeXkeHue ugnon3BaH.
u3guz2aHe om gUHaMUYHO Bbpxy uekyma.

Ae2Hano B gBuxkeHue.
cegHano

noAoXkeHue c

Hamuck BasBo.

Bartomier— MoBuweHa CMmsaHa Ha N3mecmBaHe CxogeH cve

Michelson 6oAka npu nonoXkeHuemo u | Ha uekyma Sitkovski, Ho c
naAnayus Ha naAnauus. Hanpeg pa3AuYeH
gsicHama yBeauuaBa MEXaHU3bM.
UAUauHa koHmakma c
obaacm, kozamo pokama.
nauueHmbvbm
AeXu HansBo.

Cope (psoas Boaka npu MauueHMbM HanpexkeHue Tecm 3a

mecm) nacuBHo AeXku HansBo, Ha m. psoas pempougekanHa
pa32vBaHe Ha uzcaegBawusam | gpasHu Aokanuszauyus.
gecHus kpak 8 pa3z2vBa gecHus | pempouekaneH
ma3obegpeHam | kpak Ha3ag. aneHgukec.

a cmaBa.

Baldwin bonka B MauueHMbM PagmszaHe Ha | BapuaHm Ha psoas
gAcHama Aexku no kopeMm; | uauoncoac u mecma.
uAuauHa obracm | kpakem ce gpa3HeHe Ha
npu noBguzaHe noBguza 6aBHo. | aneHgukca.

Ha ugnpaBeH
geceH kpak B8
AE2HaA0 no
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BgsicHo.

kopem
nonoXkeHue.

O6pa3uo0B boaka npu Hamuck B gacHa | HanpekeHue MNMoAe3eH npu
noBguzaHe Ha uAuavHa obracm | Ha m.iliopsoas | pempouekanHa
ugnpaBeH geceH | npunoBguzaHe | gpa3Hu Aokanuzauusi.
kpak cpewy Ha kpaka. Bv3naneHus
cbnpomuBaeHue aneHgukc.
no Bpeme Ha
naAnauyus.

Massouh bonka/zpumaca | Aekapssim nav32a | AokaaHo Psigko u3znon3Bam,
Npu NAb32aw,o pbka om gpa3HeHe Ha Ho noka3zameneH
gBukeHue Ha meuvoBugHus NnepumoHeyMa | goNbAHUMEAEH
pvkama BgsicHO | ugpacmuvk Hag npu3Hak.
om HansB0, nocae aneHgukca.
enuz2acmpuymMa. | HagsacHoO.

Aaron Hamuck 8 Maanauusd Ha PedepupaHa AonbAHUMEAEH,
moukama Ha gsicHama 6oaka nopagu | HecneuuduueH
McBurney UAUauHa HepBHa npu3Hak.
npegu3BukBa obracm. Bpov3ka.
6onka B
enuz2acmpuyma.

Aymbag3e bonka B8 PekmanHo Apa3HeHe Ha BakeH npu
gsicHama myuwupaHe ¢ NnepumoHeyMa | amunuyHu
uAuayHa obracm | BHuUMamenHa npu ma3oB ma3o0Bu cayuau.
npu Hamuck naAnauus aneHgukc.

Bbpxy npegHama | Hanpeg.
pekmaaHa
cmeHa.

Kulenkampff | boaka npu PekmanHa Apa3HeHe Ha MNoAe3eH npu
naAnayus Ha naAnauyus Bb3naneHu ma308 aneHgukc.
gsicHama cmeHa | BgsicHo. ma3o8u
Ha pekmyma. cmpykmypu.

Ten Horn bonka B Neko HanpeXkeHue, XapakmepeH npu
gsicHama u3gopnBaHe NpeHacsiHo MbXkku nauueHmu.
UAU@uHa obracm | HagoAy Ha kom
npu u3gopnBaHe | funiculus aneHgukca.

Ha CeMeHHus spermaticus.
kopg.

Horn boaka npu Neko HanpeXeHue, NMogobeH Ha Ten
noBguzaHe Ha u3gopnBaHe npegaBaHono | Horn.
mecmuca u Hazope. CeMeHHus
cemeHHus kopg kaHana.

OnucBaHume 6oAe3HEHU Mouku Ha:

- McBurney —me)Xkgy cpegHa u BoHWHa mpema Ha linea spinoumbelicalis
- Lanz — meXgy BoHwHa u cpegHa mpema Ha linea spinarum
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- Kummell — nog u BgacHo om nvna

umMam no-ckopo omHoweHue B guazHocmukama Ha XpOHUYHUS aneHguuum.
Ayckyamauyus: Ayckyamauusima e cbC cAab npuHoc B guazHocmukama Ha mo3u eman.
O6bukHoBeHo ce ycmaHoBsBa HopmanHa uau Aeko 3abaBeHa nepucmanmuka. u3pa3 Ha
cbnbmcmBawa upeBHa nape3sa.
KAUHUYHU cuMnhmoMu
TunuuHama kauHuuyHa kapmuHa BkalouBa:

e b6onka, 3anouBawa nepuymbuaukanHo u Muzpupawa kom gacHama uAuauHa simka,

e bHezanemumue

e 2ageHe u/uau noBpouwaHe,

e cybdebpuaumem uau pebpuaumem (go 38—38.5°C),

e AokanHa 6onaka npu naanayus 8 moukama Ha McBurney,

e MyckyAaHa pe3ucmeHmMHoOCm, noAokumeneH cumMnmoMm Ha Blumberg (rebound

tenderness) u nonokumenHu cneuuduuHu 3Hauu (Rovsing, psoas, obturator) [3,7].

Mema-aHanu3 noka3Ba, ue Hal-uyBcmBumeaHu cumnmomu ca Muzpauusi Ha 6oakama
(uyBcmBumenHocm 0.64—0.77), 6onka B gacHama uauauHa simka (0.81), 6e3anemumue (0.79) u
AeBkouumo3a [3.4].
Mpu geua u Bv3pacmHu Hag 65 2. guazHo3ama yecmo ce 3a6aBs nopagu amunu4yHu nposBu,
Bogew,o go noBuweH puck om nepdopauus u ycrokHeHus [3,5].

CkpuHuH208u cucmemu u kauHuuHuU ckopuHz Mogeau
Mopagu Auncama Ha cneuyuduyeH AabopamopeH Mapkep uAu obpa3eH Memog cbc 100%
guazHocmuuHa cmolHocm, B npakmukama ce u3znoAn3Bam ckpuHuH20B8u anzopumMu C UeA
nogobpsiBaHe Ha guagHOCMUYHamMa MoyYHoCM.
1. Alvarado Score (1986)
Cocmou ce om 8 kpumepuss — cumnmomu, c6ekmuBHu Haxogku u AabopamopHu noka3amenau
— ¢ MakcumaneH 6pol mouku 10. Kpumepuu — muzpayus Ha 6onkama, aHopekcust (auemoH B
ypuHama), 2ageHe/noBpvwaHe, MyckyaHa pe3ucmeHmHocm B goneH geceH kopemeH
kBagpaHm (2), nonokumeneH cuMnmom Ha Blumberg, noBuweHa menecHa memnepamypa,
neBkouumos3a (2), oneBsiBaHe, noBuweHu AeBkouumu B ypuHama, 6oaka npu PT.

e <5 mouku: manka BeposmHocm

e 5-6:HabnlogeHue/0bpa3Ha guazHocmuka

e 27:BeposimeH aneHguuum — npenopbuBa ce xupypauuHo noBegeHue [6]
Cucmemama e wupoko u3znoa3BaHa, HoO uma no-Hucka mouHocm npu keHu u geua.

Value
Symptoms Migration 1
Anorexia-acetone 1
Nausea-vomiting 1
Signs Tenderness in right lower quadrant 2
Rebound pain 1
Elevation of temperature 1
Laboratory Leukocytosis 2
Shift to the left 1
Total score 10

Mean score and sample standard deviation for different stages of
acute appendicitis
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2. Modified Alvarado Score (MASS)
Mone3eH Ha Mecma, kbgemo He ce u3cAaegBa oneBsiBaHe. Haanuuuemo Ha gonbAHUMEAHA
kauHuuHa Haxogka B Hsakou npoyuBaHusi noka3a 68% ceH3umuBHocm u 58% cneyuduyHocm.

Modified Alvarado Score Form

Score Yes/no

Symp : Migratory of pain 1
Anorexia 1
Nausea/ vomiting 1

Sign: RLQ pain 2
Rebound tenderness 1
Elevation temp 1
Extrasign (cough test, 1
Rovsing sign rectal tenderness)

Lab: Leukocytosis 2

Total score

3. Appendicitis Inflammatory Response (AIR) Score (2008)
BkalouBa CRP u cmeneH Ha Heympoduaus, koumo nogobpsBam mouHocmma. Pa3gens
nayueHmume 8 3 puckoBu zpynu:
e Hucok (0—4 m.),
e cpegeH(5—8m.l),
e Bucokpuck(9—12 m.).
AIR Score uma no-gobpa guagzHocmuuHa cmouHocm cnpsimo Alvarado (AUC 0.89—-0.97) [2].

Scoring sheet with proposed clinical algorithm

Vomiting 1
Pain in right inferior fossa 1
Rebound tenderness or muscular defense  Light 1
Medium 2
Strong 3
Body teperature >38.5 1
Polymorphonuclear leukocytes T70-84% 1
>85% 2
WBC count 10.0-14.9 x 10°L 1
>15.0 x 10°/L 2
CRP concentration 1049 g/L 1
>50 g/L. 2

Sum (0-12)

Sum 0-4 = Low probability. Outpatient follow-up if unaltered gen-
eral condition

Sum 5-8 = Indeterminate group. In-hospital active observation with
rescoring/imaging or diagnostic laparoscopy according to local
traditions

Sum 9-12 = High probability. Surgical exploration is proposed
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4, Pediatric Appendicitis Score (PAS) (2002)

CneuuanHo 3a geua mexXgy 4—15 2. BkalouBa 8 kauHuuHu u AabopamopHu nokazamenas. MNpu
pe3yamam =6 mouku ce cbobwaBa uyBcmBumeaHocm 100% u cneuuduuHocm 92% [5]. Hau-
npegukmuBHume dakmopu ca: 6oaka npu nogckauaHe/kawasiHe, aHopekcus u nupekcus.

Parameter Score

Anorexia

Nausea/ emesis

Fever

Migration of pain

Tenderness in right lower quadrant
Cough/ percussion/ hop tenderness
Leucocytosis

Neutrophilia

Total 10

o e (DO DD | |t | e |

e  Migration of pain: It refers to the migration of pain
from the umbilicus to the right lower quadrant.”

e Cough tenderness: Coughing causes increased pain
(Dunphy’s sign).*

e Neutrophilia and Leukocytosis was defined,
depending on the age of the child.’

5. RIPASA Score

Mogxogsaw, u cneyuduueH 3a Aguamckama nonyaauusa. RIPASA e akpoHuM om umemo Ha
6oAHUUamMa u pez2uoHa, kbgemo e cv3gageHa ckanama: Raja Isteri Pengiran Anak Saleha
Hospital, bpyHel, 2010 2. Ckanama e pa3pabomeHa kamo anmepHamuBa Ha Alvarado score,
mbvl kamo nocaegHama noka3Ba no-Hucka uyyBcmBumeaHocm npu a3uamcko u
ugmouHoeBponelicko HaceneHue. RIPASA BkalouBa no-wupok Habop om KAUHUYHU U
AabopamopHu napamempu, koemo Bogu go no-Bucoka guazHoCcmMuuyHa mMOuYHOCM.
MHmepnpemauus Ha pe3yaAmamume <7 manka BeposmHocm 3a aneHguuum 7.5-11.5 Bucoka
BeposmHocm 3a ocmbp aneHguuum >12 MHo20 BeposimeH/ycAoXkHeH aneHguuum

RIPASA SCORE
Parameter Score
Age 1 pt (if <40 yr) or 0.5 pt (if >40 yr)
Sex 1 pt (if M)or 0.5 pt (if F)
RIF pain 0.5 pt
Migration to RIF 0.5 pt

Nausea/ Vomiting
Anorexia

Duration of symptoms
RIF tenderness

RIF rebound tenderness
RIF guarding

Rovsing’s sign

Fever

Raised WBC count
Negative urinalysis
Maximum score/ min score

1 pt

1 pt

1 pt (if < 48 hr) or 0.5 pt (if > 48 hr)
1 pt

1 pt

2pt

2pt

1 pt

1 pt

1 pt

I5pt / 2pt
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6. MZXBTCH Scoring system

CkpuHuHzoBama cucmema MZXBTCH e pa3pabomeHa Ha 6a3ama Ha kalouoBu kAuHuuHU u
o06pa3Hu nokazameau, cBbp3aHu c ycaoXkHeH aneHguuum. AkpoHuMbm ,MZXBTCH"” npou3aAusa
om HauyanHume 6ykBu Ha ocHoBHume npegukmuBHu napamempu: Metastatic pain
(MemacmamuuHa 6oaka), CRP (C-peakmuBeH npomeuH), X-ray imaging features (0o6pa3Hu
xapakmepucmuku, BkalouumeaHo guamemvp Ha aneHgukca), Body temperature (meaecHa
memnepamypa), Time from onset to visit (Bpeme om Hauanomo Ha cumMnmomume go
noceweHuemo), Clinical signs of peritonitis (kauHuuHu 6eae3u Ha nepumoHum) u
Hematological markers (xemamoao2uuHu nokazameau, kamo cbomHoOweHuUe
Heympoduau/aumpouumu — NLR). Te3u d¢akmopu ca ugeHmuduuupaHu upe3
cmamucmuuecku aHanu3z kamo 3Hauumu npegukmopu u ca BkaloueHu B ckpuHuHzoBama
cucmeMa c ueAa yaecHaBaHe Ha u3znoa3zBaHemo U u 3anamemsaBaHemo om kauHuuucmume.
MZXBTCH cucmemMama e cv3gageHa, 3a ga npegcka3Ba ycaokHeH aneHguuum Bv3 ocHoBa Ha
He3aBucumu puckoBu pakmopu, ycmaHoBeHu B m.Hap. MogeAupawa 2pyna. [pomMeHAUBU CcbC
cmamucmuuecka 3Hauumocm (P < 0.05) B yHuBapuaHmHusi aHaAu3 ca BkaloueHu B 6buHapeH
AO2UCMUYEH pe2pecucHeH aHaAu3 C noMowma Ha Memoga Ha obpamHo npemaxBaHe no
koeduuyueHm Ha BeposmHocm, 3a ga ce ycmaHoBsam He3aBucumume npegukmopu. Bceku
ugeHmuduuupaH npegukmop e noayuyun mexkecm (oueHka), nponopuuoHanHa Ha Hez20Bus
pezpecuoHeH koeduuyueHm, ompa3zsaBawa omHocumeAHus My npuHoc kbMm pucka om
ycAnoXkHEeH aneHguuum. Cucmemama uHmezpupa kakmo kauHuuHu, maka u o06pa3Hu
napamempu, BkalouumeaHo npegonepamuBHu cmolHocmu Ha CRP, NLR, Haauuue Ha 6ene3u
Ha NepumoHUM, guaMembp Ha aneHgukca u HaAauyue Ha Ma3HUHHU uBuuu okono aneHgukca
(periappendiceal fat stranding). C nomowma Ha copmyepa R e uzzomBeH Homozpam, kolimo
Bugyanuzupa ckpuHuHzoBama cucmema u no3BonsBa Ha kauHuuucmume ga u34vucAsm
kymynamuBeH puckoB pe3yanmam 3a Bceku nauueHm. [paHuuHama cmouHocm 3a
npegcka3BaHe Ha ycaokHeH aneHguuum e onpegeAeHa upe3 ROC aHaau3 B mogeAaupawama
2pyna, ¢ ueA onmumu3upaHe Ha uyBcmBumeaHocmma u cneyuduyHocmma. Cucmemama e
HapeueHa MZXBTCH Bv3 ocHoBa Ha HauaanHume bykBu Ha ocHoOBHUmMe U napamempu 3a no-
AeCHO pa3no3HaBaHe. BnocanegcmBue e BaaugupaHa Bv8 BaaugauuoHHa 2pyna, kbgemo
HellHama gua2HocmuyHa edekmuBHocm — BkalouumeaHo AUC (naow, nog kpuBama),
uyBcmBumenHocm, cneyuduuHocm, noAnokumeAHa u ompuuameaHa npegckazBawa cmou-
Hocm, kakmo u 06wa moyHocm — e cpaBHeHa cbc cowecmByBawu ckpuHuH20B8u cucmemu.

Points

Temperature

PreO-CRP

PreO-L% = . ——
Appendicolith —
Periappendiceal fat stranding —]

Appendix diameter

Total Points

Linear Predictor T v v T T )
6 -4 -3 2 -1 0 1 2 3 4

Predicted Value r T —TT T |
01 02 03040506 07 08 09

Nomogram of the MZXBTCH model.
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7. Lintula Score
Cv3gageHa: [pe3 2001 2. om Lintula u cvaBmopu BvB QuHAaHgusi. Llea: PaHHa
ugeHmudukauus Ha ocmbp aneHguuum, ocobeHo B ambynamopHa o06cmaHoBka.
MpegumcmBo: Mogxogawa 3a npunokeHue B kauHuku 6e3 Aabopamopusi uAu obpagHa
guazHocmuka. bagupaHa Ha kauHuuHu cumnmomu. Bv3zpacm: OcHoBHO 3a geua Hag 4—5
20gUHU, HO uMa npunoXkeHusi u npu Bv3pacmHu.

Lintula Scoring System *

Diagnostic Criteria IResponse Score
Gender Male 2
Female 0
Intensity of pain Severe 2
Mild to [0
moderate
Relocation of pain Yes 4
No
Vomiting Yes 2
No 0
Pain in RLQ Yes 4
No
Fever >37.5°C Yes 3
No 0
Guarding Yes 4
No
Bowel sounds IAbsent/tinkling/hi 14
igh pitched 0
Normal
Rebound Yes 7
tenderness No 0
Total Score 32

Lintula Scoring System
Interpretation of scores:
<15 = Low risk for Appendicitis
16-21 = Moderate risk for Appendicitis
>21 = High risk for Appendicitis
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8. Sammalkorpi score
Cv3gageH: om Sammalkorpi et al., 2014 2. (DuHAaHgus). Llea: Aa pa3z2paHuyu ycAo)kKHEeH om
HeyCcAO)XKHEH oCmbp aneHguuum owe npegu onepauusma. Mpuaokumocm: Mogxogsw, 3a
ugnon3BaHe B cnewHu omgeneHuUs U nNpu xochumaaAu3auyusa Ha Bv3pacmHu. MpegumcmBo:
N3non3Ba obukHoBeHU AnabopamopHU u kauHuuHU noka3zameau, gocmvnHu B exkegHeBHama
npakmuka
MHmepnpemauus Ha pe3yAmama:
0-2m. Hucka BeposmHocm 3a ycaoXkHeH aneHguuum (<10%)
3-4m. cpegHa BeposmHocm 3a ycAoXkHEH aneHguuum (20-50%)
>5m. Bucoka BepossmHocm 3a ycAoXkHEH aneHguuum (>70%) — 2aH2peH03eH aneHguuum UAu
nepdopauyus

Adult appendicitis score

Symptoms and findings Score
Pain in RLQ 2
Pain relocation 2
RLQ tenderness 3/1%
Guarding Mild 2
Moderate or severe 4

Laboratory tests

p—r

Blood leukocyte count (x10°) >=72and <109
>=109 and <14.0
>=140

Proportion of neutrophils (%) >=62 and <75
>=75and <83
>=83

CRP (mg/l), symptoms < 24 h >=4and <11
>=11and <25

v W N R W N W N

> =25 and <83
>=83

—_

CRP (mg/l), symptoms > 24 h >=12 and <53
>=>53 and <152
>=152 1

MO

RLQ - the right lower abdominal quadrant.
*Men and women age 50+/women, age 16-49.

DOI:10.5281/zenodo.17398511 69


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

9. Eskelinen score

Cv3gageH om: Eskelinen et al. (DuHAaHgus), 1994 2. Llea: Aa nogobpu guazHOCMuUYHama
MOYHOCM NpuU CbMHEHUE 3a 0CMbp aneHguuum upe3 komMbuHauus om aHaMHECMUUHU,
¢du3zukanHu u nabopamopHu gaHHu. MayueHmu: MpunoXkum npu Bv3pacmHu, no-psgko npu
geua. OmauuumenHa yepma: BkalouBa MHo20 npomeHAuBu (Hag 20), koemo 20 npaBu eguH om
Hau-06wupHume aneHguuyumHu ckopoBe

MHmepnpemauus Ha peyaAmamume:

<32m. manka BeposmHocm 3a ocmbp aneHguyum/

>32m. 2oAiMa BepossimHocm 3a ocmbp aneHguuyum/ makcumanHo 64m.

MapaMmemup Touku
bonka B gacHa goaHa kopeMHa obAaacm +7
Muzpauusi Ha 6oakama +4
PuzugHocm npu naanauus +5
PukowemHa bone3HeHOCM +4
lfageHe +2
MoBpvwaHe +1
MoBuweHa memnepamypa (>37°C) +2
NMepucmanmuka omcnabeHa +2
Omnop npu naAnauyus +3
MoBuweHu AeBkouumu (>10 x10°/L) +2
MoBuweHu Heympoduau (>75%) +1
CRP >10 mg/L +2
boaka npu kawnsaHe +2
MpogbmkumeAaHOCM Ha cuMnmoMume < 484 +2
MoA — MoXkku +1

10. Ohmann score

Cv3gageH om: Ohmann et al., F'epmaHus, 8 Hauanomo Ha 90-me 2oguHu. Llea: Aa npegocmaBu
o6ekmuBeH uHcmpymeHm 3a npeueHka Ha BeposmHocmma om OCmMbp aneHguuum.
Mpunokumocm: Bov3pacmHu nauueHmu B cnewHa noOMOW, UAU  CMauyuoHap
MHmepnpemauus Ha pegyamamume: <6m. Hucka BeposmHocm 3a ocmbp aneHguuum/ 6-
11.5m. Bv3mokeH aneHguuum, nauueHmvbm ocmaBa nog HabalogeHue/ >12m. zoasima
BeposmHocm 3a ocmbp aneHguuum.
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Diagnostic Score for Acute Appendicitis™

Variable Points
Tenderness, right lower quadrant 4.5
Rebound tenderness 2.5
No micturition difficulties 2.0
Steady pain 2.0
Leukocyte count =10.0:<10%/L 1.5
Age <50y 15
Relocation of pain to right lower quadrant 1.0
Rigidity 1.0
Total 16.0

* Developed with stepwise linear logistic regression on a prospective
German database (n = 1254) and independent evaluation on a Dutch
database (n = 1346).° A score of less than 6 points indicates appendicitis
rare {exclusion); 6 to 11.5 points, appendicitis possible (monitoring); and 12
or higher points, appendicitis very frequent (appendectomy).

11. CpaBHumeAHuU aHaAu3u u Mema-aHaAau3u

CucmeMamuueH npeanaeg Ha Kularatna et al. (2017) aHaau3gupa 12 ckpuHuH20B8u Mogeaa, kamo
AIR Score noka3Ba Hali-go6bp 6anaHc Mexkgy uyBcmBumeaHocm u cheuuduuyHocm (go 92% u
63%) [4].

O6pa3Ha guazHocmuka u poasma U 8 anzopumMume

CT e Memogbm ¢ Hal-Bucoka uyBcmBumeaHocm u cnheyuduyHocm, 0CO06EeHO Npu amunuYHU
cAydau. Mpu nayueHmu ¢ Hucvk kauHuueH ckop (AIR =4 uau Alvarado <5), CT MoXe ga ce
uzbezHe. MNpu cpegeH puck — obpagHama guazHocmuka e 3agoakumenHa, a npu Bucok puck
mMoXke gupekmHo ga ce npemuHe koM xupypaus [1,7].

3AKAHYEHME

AuazHocmukama Ha ocmubp aneHguuum mpsbBa ga 6vge banaHcupaHa MeXgy kauHuuHa
npeueHka, uznoan3BaHe Ha BaaugupaHu ckopuHz cucmemu u pauuoHanHa o6pazHa
guazHocmuka. Alvarado Score ocmaBa ygobeH, Ho AIR Score noka3zBa no-gobpa
cmpamudukauuss, ocobeHo npu BvzpacmHu. PAS e gokazaHo edekmuBeH npu
neguampuyHama nonyaauus. lepcoHaAu3upaH nogxog cnopeg pucka Bogu go HamansiBaHe Ha
He2zamuBHume Aanapomomuu u 3a6aBeHume guazHo3u.
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ACUTE APPENDICITIS — CLINICAL SYMPTOMS AND SCORING SYSTEMS [ENGLISH]

SUMMARY

Acute appendicitis is the most common cause of acute abdominal surgery, with a peak
incidence between 10 and 30 years of age and an annual prevalence of approximately 100 per
100,000 people. Despite well-established diagnostic and therapeutic algorithms, early
diagnosis remains challenging, especially in children, elderly patients, pregnant women, and
those with atypical appendix locations. The disease follows a dynamic inflammatory
progression with three main stages—catarrhal, phlegmonous, and gangrenous—each
associated with characteristic clinical and morphological features.

The clinical diagnosis is based on symptom chronology, with migratory pain, anorexia, nausea,
and localized tenderness in the right iliac fossa as key indicators. Numerous classical physical
signs (Blumberg, Rovsing, Psoas, Obturator, Sitkovski, etc.) remain useful in clinical evaluation.
However, no single clinical or laboratory marker is sufficiently specific; hence, scoring systems
have become integral to modern diagnostic algorithms.

Among the most widely used models, the Alvarado and Appendicitis Inflammatory Response
(AIR) scores show the best combination of sensitivity and specificity. Pediatric populations
benefit from the PAS, while newer tools such as RIPASA, MZXBTCH, and Sammalkorpi scores
offerimproved stratification of complicated appendicitis. A balanced approach that integrates
clinical judgment, validated scoring systems, and selective imaging (ultrasound or CT) provides
optimal diagnostic accuracy and reduces unnecessary surgeries.

KEYWORDS
acute appendicitis, clinical diagnosis, scoring systems, Alvarado score, AIR score

INTRODUCTION

Acute appendicitis is the most common surgical emergency of the abdomen, with a peak
incidence between 10 and 30 years of age and an annual prevalence of 96—100 cases per
100,000 population [1,3]. Clinical diagnosis remains challenging, particularly in children, the
elderly, pregnant women, and patients with atypically located appendices. Approximately 20—
33% of cases present with atypical symptoms [3,7].

DIAGNOSIS

Despite its variable and dynamic course, acute appendicitis follows a specific staging pattern
of the inflammatory process, determined by the morphological changes in the appendix, its
anatomical position, the general condition of the patient, and the occurrence of subsequent
complications.

In Stage | (8—18 hours), morphological changes resulting from luminal obstruction of the
appendix lead to the development of a primary inflammatory focus in the mucosa.

The clinical history at this stage often includes nonspecific prodromal symptoms such as
malaise, fatigue, and low-grade fever. Soon after, visceral-type abdominal pain develops,
accompanied by anorexia, nausea, and occasionally by single vomiting episodes. Pain
associated with at least one of these three symptoms, lasting several hours, occurs in
approximately 90% of cases. If none of these symptoms are present, the likelihood of
appendicitis is low. At this stage, the diagnosis can only be suspected. Misinterpretation of
early symptoms is the most common diagnostic error, leading to delayed recognition.
Symptomatic medical treatment at this point often contributes to diagnostic delay.

DOI:10.5281/zenodo.17398511 72


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

In Stage Il (12—24 hours), the inflammatory process involves a larger portion of the appendix
and extends to the parietal peritoneum and periappendiceal tissues. The clinical picture
becomes fully developed, and this is the stage when the diagnosis is most often established.
Stage Ill occurs after 24 hours and includes complications such as perforation, diffuse
peritonitis, periappendiceal infiltrate, and abscess formation. At this stage, patients presentin
a compromised general condition, with sharp facial features and signs of systemic
inflammatory response syndrome (SIRS) or sepsis.

The main reason for seeking medical attention is abdominal pain. Typically, the pain appears
suddenly in an otherwise healthy patient, irrespective of the time of day. In some cases, the
pain is constant; in others, it progresses in waves as the inflammatory process spreads, but it
rarely subsides completely. Colicky pain is less common. The pain arises from irritation of the
highly sensitive parietal peritoneum and mesoappendix. Luminal obstruction by fecaliths and
subsequent edema contribute to decreased peristalsis and intensify pain severity.

The initial localization of the pain varies with the position of the appendix (most commonly
ileocecal). It may begin in the right lower quadrant, epigastrium (Kocher's sign), or diffusely
across the abdomen. The latter two patterns may mislead an inexperienced clinician toward
gastric or intestinal pathology. Ultimately, regardless of its onset, the pain localizes to the right
iliac fossa within 24 hours.

Pain intensity also varies: it may be mild and tolerable or, in some cases, more severe, though
excruciating pain is extremely rare. For most patients, pain is moderate in intensity. The
duration of pain ranges widely, from minutes to hours. It may temporarily subside but recur,
particularly after perforation of the inflamed appendix. Apparent “relief” should not be
misinterpreted unless accompanied by improvement in general condition and resolution of
other symptoms.

Nausea and vomiting are common but not constant features. They are not pathognomonic for
appendicitis and may occur with other intra-abdominal inflammatory processes. Vomiting
typically appears early and is often limited to one episode. Repeated vomiting is uncommon in
the first two stages but frequent in Stage Ill. Absence of vomiting does not exclude severe
appendicitis, as even destructive forms may progress without it. The timing of vomiting is
diagnostically significant—its occurrence in the early hours, even before localized pain
develops, can suggest acute appendicitis. These symptoms are more common in destructive
forms of the disease.

Appetite is usually mildly to moderately reduced. Bowel movements are initially preserved but
become impaired as the process advances to Stage Ill, where partial intestinal paresis may
occur.

EXAMINATION OF THE PATIENT AND DIAGNOSTIC VALUE OF VARIOUS SYMPTOMS

Physical Examination

Inspection:

In most patients, the general condition is satisfactory. Occasionally, even in destructive
appendicitis, the overall condition is only mildly affected. As the inflammatory process
progresses, the patient’s condition gradually deteriorates.
Patients typically prefer to lie on their back, less often on the right side, sometimes with knees
flexed. The left lateral position is usually avoided because the cecum, though well fixed, tends
to shift and become heavy, while intraluminal gas moves toward it, increasing distension and
pain.
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The tongue—"the mirror of the abdomen,” according to Hippocrates—is initially slightly coated
yet moist, but as inflammation advances, it becomes dry with yellow-brown coatings.
The pulse is usually mildly to moderately accelerated.

Temperature tends to be subfebrile with slow elevation; regular readings are not uncommon.
Even in destructive forms, fever may be absent. Temperatures above 39—39.5°C are rare. A
diagnostic clue is a difference greater than 1°C between axillary and rectal temperatures.
Palpation provides the most convincing evidence of acute appendicitis. The abdominal
examination must be conducted carefully, beginning with light palpation and proceeding to
deep palpation, starting from the left and ending in the right iliac fossa.

Many pain-related signs have been described, most arising from localized peritoneal irritation
in the area of the appendix.

The most consistent and essential finding is muscular guarding. It may be less pronounced in
obese patients or the elderly, but it is virtually always present.

A positive Blumberg sign in the ileocecal region—though not pathognomonic—typically
indicates the need for surgical intervention. The degree of rebound tenderness correlates with

the extent of inflammation and proximity to the parietal peritoneum.
When diagnostic uncertainty persists, several additional signs can aid in evaluation:

Volkovich) sign

periumbilical area to
the right iliac fossa.

irritation.

Sign Description / Mechanism Clinical Significance

Technique
Dunphy’s sign | Pain increases on Contraction of the Early and

coughing. abdominal wall irritates | straightforward

the inflamed area. indicator of
peritoneal irritation.

Kocher Pain migrates from the | Transition from visceral | Early diagnostic
(Kocher— epigastrium or to parietal peritoneal marker.

Mendel—
Razdolsky sign

Pain was elicited by
light percussion over
the right lower
quadrant.

Vibrations irritate
inflamed peritoneal
tissues.

Quick screening
method for localized
tenderness.

Shchetkin—
Blumberg sign

Sharp pain upon
sudden release of deep
pressure (rebound
tenderness).

Strong peritoneal
irritation.

Classical surgical
sign of peritonitis.

Kummell sign

Pain after sudden
release of deep
pressure (variant of
Blumberg).

Rapid stretching of the
parietal peritoneum.

Indicates peritoneal
irritation.

(Rosenstein)
sign

lying on the left side.

movement increases
tension on inflamed
tissues.

Markle (heel Pain in the right iliac Shock wave Rapid test for
drop) sign region upon sudden transmitted to the peritoneal

heel strike or jump. peritoneum. inflammation.
Sitkovski Pain intensifies when Cecal and appendiceal | Aclassical sign of

appendicitis.
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Rovsing's sign

Palpation in the left
iliac fossa elicits painin
the right iliac region.

Gas displacement
distends the cecum and
irritates the appendix.

Useful supportive
sign of appendicitis.

Modified Pain occurs when rising | Added cecal tension. Less frequently
Rovsing sign quickly from supine to used.

sitting position while

pressing on the left

abdomen.
Bartomier— Pain increases when Forward displacement Similar to the

Michelson sign

palpating the right iliac
region while the patient
lies on the left side.

of the cecum increases
contact with the
examiner’'s hand.

Sitkovski sign but
with different
mechanics.

Cope's psoas
sign

Pain on passive
extension of the right

Stretching of the psoas
muscle irritates the

Classic indicator of
retrocecal

hip while the patient retrocecal appendix. appendicitis.
lies on the left side.

Baldwin sign Pain in the right iliac Iliopsoas tension Avariant of the
fossa when raising the | irritates the appendix. psoas test.

right leg while prone.

Obraztsov sign

Pain during the resisted
elevation of the
straight right leg under
the examiner’s
pressure.

Iliopsoas tension
against the examiner’s
hand irritates the
appendix.

Useful for retrocecal
localization.

Massouh sign

Sliding fingers from the
xiphoid downward and
laterally—pain only on
movement to the right.

Local peritoneal
irritation above the
inflamed appendix.

Rare but specific
additional sign.

Aaron sign

Pressure over
McBurney's point
causes referred painin
the epigastrium.

Viscerosomatic reflex.

Supportive
diagnostic indicator.

Dumbadze sign

Pain in the right iliac
fossa during rectal
examination with
anterior pressure.

Irritation of the
inflamed peritoneum in
the pelvic appendix.

Important in pelvic
appendicitis.

Kulenkampff
sign

Pain upon palpation of
the right rectal wall
during rectal exam.

Irritation of inflamed
pelvic structures.

Confirms pelvic
localization.

Ten Horn sign

Traction on theright
spermatic cord elicits
right lower quadrant
pain.

Tension is transmitted
to the appendix.

Seenin male
patients.

Horn sign

Pain upon elevation of
the right testis and
spermatic cord.

Traction through the
inguinal canal.

Similar to Ten Horn.
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Tender Points:

e McBurney point — between the middle and outer third of the spinoumbilical line

e Lanz point — between the outer and middle third of the interspinal line

o Kummell point — below and to the right of the umbilicus

(These are mainly relevant to chronic appendicitis)

Auscultation:
Of limited diagnostic value; bowel sounds are usually normal or slightly decreased, reflecting
mild paralytic ileus.
Clinical Presentation
The typical clinical picture includes:

e Pain starting peri-umbilically and migrating to the right iliac fossa,

e Anorexia,

e Nausea and/or vomiting,

e Low-grade or moderate fever (up to 38—38.5°C),

o Localized tenderness at McBurney's point,

e Muscular guarding, rebound tenderness (Blumberg sign), and positive specific tests

(Rovsing, psoas, obturator) [3,7].

Meta-analyses show the most sensitive findings are pain migration (sensitivity 0.64—0.77),
right iliac fossa tenderness (0.81), anorexia (0.79), and leukocytosis [3,4].
In children and adults over 65 years, the diagnosis is often delayed due to atypical
presentations, resulting in higher rates of perforation and complications [3,5].

Screening and Clinical Scoring Systems
Due to the absence of a single laboratory or imaging test with 100% diagnostic accuracy,
several clinical algorithms have been developed to improve diagnostic precision.

1. Alvarado Score (1986)
Consists of eight criteria—symptoms, physical findings, and laboratory parameters—with a
maximum score of 10 points:

e Migration of pain (1),

e Anorexia (1),

e Nausea/vomiting (1),

e Rightlower quadrant tenderness (2],

e Rebound tenderness (1),

o Elevated temperature (1),

e Leukocytosis (2),

e Neutrophilia (1).
Interpretation:

e <5 points: appendicitis unlikely

e 5—6 points: observation and/or imaging recommended

e 27 points: high likelihood of appendicitis — surgical management indicated [6]
The system is widely used but less accurate in women and children.
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Value

Symptoms Migration

Anorexia-acetone

Nausea-vomiting
Signs Tenderness in right lower guadrant

Rebound pain

Elevation of temperature
Laboratory Leukocytosis

Shift to the left
Total score 1

l-t.[\)—k-_l.[‘o_;._l._l.

o

Mean score and sample standard deviation for different stages of
acute appendicitis

2. Modified Alvarado Score (MASS)

Useful in settings where a differential white blood cell count (left shift) is not routinely
assessed. The addition of an alternative clinical parameter in some studies demonstrated a
sensitivity of 68% and a specificity of 58%.

Modified Alvarado Score Form

Score Yes/no

Symp : Migratory of pain 1
Anorexia 1
Nausea/ vomiting 1

Sign: RLQ pain 2
Rebound tenderness 1
Elevation temp 1
Extrasign (cough test, 1

Rovsing sign rectal tenderness)
Lab: Leukocytosis 2

Total score

3. Appendicitis Inflammatory Response (AIR) Score (2008)
Incorporates C-reactive protein (CRP) levels and the degree of neutrophilia, which enhance
diagnostic accuracy. It stratifies patients into three risk groups:

e Lowrisk (0—4 points)

e Intermediate risk (5—8 points)

e Highrisk (9—12 points)
The AIR Score demonstrates superior diagnostic performance compared to the Alvarado score,
with an area under the curve (AUC) of 0.89—0.97 [2].
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Scoring sheet with proposed clinical algorithm

Vomiting 1
Pain in right inferior fossa 1
Rebound tenderness or muscular defense  Light 1
Medium 2
Strong 3
Body teperature >38.5 1
Polymorphonuclear leukocytes T70-84% 1
>85% 2
WBC count 10.0-14.9 x 10°L 1
>15.0 x 10°/L 2
CRP concentration 1049 g/L. 1
>50 g/ 2

Sum (0-12)

Sum 0-4 = Low probability. Outpatient follow-up if unaltered gen-
eral condition

Sum 5-8 = Indeterminate group. In-hospital active observation with
rescoring/imaging or diagnostic laparoscopy according to local
traditions

Sum 9-12 = High probability. Surgical exploration is proposed

4, Pediatric Appendicitis Score (PAS) (2002)

Designed specifically for children aged 4—15 years, this score includes eight clinical and
laboratory parameters.

A score of 26 points demonstrates a sensitivity of 100% and specificity of 92% [5].

The most predictive factors are pain on jumping or coughing, anorexia, and pyrexia.

Anorexia
Nausea/ emesis
Fever

~Migration of pain
Tenderness in right lower quadrant
Cough/ percussion/ hop tenderness
Leucocytosis
Neutrophilia
Total 10

s e DO DD |t |t | o |

e  Migration of pain: It refers to the migration of pain
from the umbilicus to the right lower quadrant.”
e Cough tenderness: Coughing causes increased pain
(Dunphy’s sign).*
e Neutrophilia and Leukocytosis was defined,
depending on the age of the child.’
5. RIPASA Score
Particularly suitable and specific for Asian populations, the RIPASA score (an acronym derived
from Raja Isteri Pengiran Anak Saleha Hospital, Brunei, 2010) was developed as an alternative
to the Alvarado score, which showed lower sensitivity among Asian and Eastern European
populations.
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RIPASA incorporates a broader range of clinical and laboratory variables, resulting in higher
diagnostic accuracy.
Interpretation:

e <7.0: Low probability of appendicitis

e 7.5—11.5: High probability of acute appendicitis

e >12.0:Very likely/complicated appendicitis

RIPASA SCORE
Parameter Score
Age 1 pt (if <40 yr) or 0.5 pt (if >40 yr)
Sex 1 pt (if M)or 0.5 pt (if F)
RIF pain 0.5 pt
Migration to RIF 0.5 pt
Nausea/ Vomiting 1 pt
Anorexia 1 pt
Duration of symptoms 1 pt (if < 48 hr) or 0.5 pt (if > 48 hr)
RIF tenderness 1 pt
RIF rebound tenderness 1 pt
RIF guarding 2pt
Rovsing’s sign 2pt
Fever 1 pt
Raised WBC count 1 pt
Negative urinalysis 1 pt
Maximum score/ min score I5pt / 2pt

6. MZXBTCH Scoring System

The MZXBTCH screening system was developed based on key clinical and imaging
parameters associated with complicated appendicitis. The acronym “MZXBTCH" derives from
the initials of its major predictive factors:

M — Metastatic pain

Z (CRP) — C-reactive protein

X — X-ray imaging features (including appendiceal diameter)

B — Body temperature

T — Time from onset to visit

C — Clinical signs of peritonitis

H — Hematological markers (such as the neutrophil-to-lymphocyte ratio, NLR).

These factors were identified through statistical analysis as significant predictors and
incorporated into the scoring system to enhance usability and recall for clinicians.
The MZXBTCH system was designed to predict complicated appendicitis based on
independent risk factors established in a modeling cohort. Variables with statistical
significance (P < 0.05) in univariate analysis were entered into a binary logistic regression
model using backward stepwise elimination to identify independent predictors.
Each predictor was assigned a weighted score proportional to its regression coefficient,
reflecting its relative contribution to the risk of complicated appendicitis.

The system integrates both clinical and imaging parameters, including preoperative CRP
levels, NLR, signs of peritonitis, appendiceal diameter, and periappendiceal fat stranding. Using
the R software, a nomogram was constructed to visualize the system and enable clinicians to
calculate a cumulative risk score for each patient.
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The optimal cutoff value for predicting complicated appendicitis was determined via ROC
curve analysis in the modeling group to optimize sensitivity and specificity.
The MZXBTCH scoring system was subsequently validated in an independent cohort, where its
diagnostic performance—including AUC, sensitivity, specificity, positive and negative
predictive values, and overall accuracy—was compared with existing appendicitis scoring
models.

0 0 0 0 40 0 60 70 80 20 100
Points s
Temperature T - - r

35 36 a7 38 39 40
PreO-CRP T

0 0 00 150 200 250 00
PreQ-L% T

70 € & 0 45 40 0 2 20 1 0 0
Appendicolith —

1

2

Periappendiceal fat stranding )

Appendix diameter

Total Points

Linear Predictor r T T T T v T r T T \
5 -4 -3 2 - 0 1 2 3 4

Predicted Value r T — T T ]
01 02 0304050607 08 09

Nomogram of the MZXBTCH model.

7. Lintula Score Established: 2001 by Lintula et al. in Finland.
Purpose: Early identification of acute appendicitis, particularly in outpatient settings.
Advantage: Suitable for use in facilities without laboratory or imaging resources; relies
primarily on clinical symptoms.

Population: Originally designed for children aged 4—5 years and older, but has also been
applied in adult cohorts.
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Lintula Scoring System *

Diagnostic Criteria IResponse Score
Gender Male 2
Female 0
Intensity of pain Severe 2
Mild to |0
moderate
Relocation of pain Yes 4
No
Vomiting Yes 2
No 0
Pain in RLQ Yes )
No
Fever >37.5°C Yes 3
No 0
Guarding Yes 4
No
Bowel sounds IAbsent/tinkling/hi 14
igh pitched 0
Normal
Rebound Yes 7
tenderness No 0
Total Score 32

Lintula Scoring System
Interpretation of scores:
<15 = Low risk for Appendicitis
16-21 = Moderate risk for Appendicitis
>21 = High risk for Appendicitis

8. Sammalkorpi Score Developed by: Sammalkorpi et al., 2014 (Finland).
Purpose: To differentiate complicated from uncomplicated acute appendicitis preoperatively.
Application: Suitable for use in emergency departments and upon hospital admission of adult
patients.
Advantage: Utilizes common clinical and laboratory parameters that are easily available in
routine practice.
Score interpretation:

e 0-2 points: Low probability of complicated appendicitis (<10%)

e 3—4 points: Moderate probability (20—50%)
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e« >5 points: High probability (>70%) — suggestive of gangrenous appendicitis or

perforation
Adult appendicitis score

Symptoms and findings Score

Pain in RLQ 2

Pain relocation 2

RLQ tenderness 3/1%

Guarding Mild 2
Moderate or severe 4

Laboratory tests

p—

Blood leukocyte count (x107) >=72and <109
>=109 and <14.0
>=140

Proportion of neutrophils (%) >=62 and <75
>=75and <83
>=83

CRP (mg/l), symptoms < 24 h >=4and <11
>=11and <25
>=25and <83

L9 ¥ N N S S VE R S}

>=83

—_

CRP (mg/l), symptoms > 24 h >=12 and <53
>=53and <152
>=152 1

MM

RLQ - the right lower abdominal quadrant.
*Men and women age 50+/women, age 16—49.
9. Eskelinen Score Developed by: Eskelinen et al., 1994 (Finland).
Purpose: To enhance diagnostic accuracy in suspected acute appendicitis through a
combination of anamnesis, physical examination, and laboratory findings.
Patients: Primarily applied in adults, less commonly in children.
Distinctive feature: Includes more than 20 variables, making it one of the most
comprehensive scoring systems for appendicitis.
Interpretation:
e <32 points: Low probability of acute appendicitis
e >32 points: High probability of acute appendicitis
e Maximum score: 64 points

Parameter Points
Pain in the right lower quadrant | +7
Migration of pain +4
Rigidity on palpation +5
Rebound tenderness +4
Nausea +2
Vomiting +1
Fever (>37°C) +2
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Reduced bowel sounds +2
Guarding on palpation +3
Elevated leukocytes (>10 x10%/L) | +2
Neutrophilia (>75%]) +1
CRP >10 mg/L +2
Pain on coughing +2
Duration of symptoms <48 h +2
Male sex +1

10. Ohmann Score Developed by: Ohmann et al., early 1990s, Germany.
Purpose: To provide an objective tool for assessing the probability of acute appendicitis.
Application: Designed for adult patients in emergency or inpatient settings.
Interpretation:
e <6 points: Low probability of acute appendicitis
e 6-—11.5 points: Possible appendicitis — patient should remain under observation
o >12 points: High probability of acute appendicitis

Diagnostic Score for Acute Appendicitis*

Variable Points
Tenderness, right lower quadrant 4.5
Rebound tenderness 2.5
No micturition difficulties 2.0
Steady pain 2.0
Leukocyte count =10.0<10%L 1.5
Age <50y 1.5
Relocation of pain to right lower quadrant 1.0
Rigidity 1.0
Total 16.0

*Developed with stepwise linear logistic regression on a prospective
German database (n = 1254) and independent evaluation on a Dutch
database (n = 1346).° A score of less than 6 points indicates appendicitis
rare (exclusion); 6 to 11.5 points, appendicitis possible (monitoring); and 12
or higher points, appendicilis very frequent (appendectorny).

11. Comparative Analyses and Meta-Analyses
A systematic review by Kularatna et al. (2017) analyzed 12 scoring models and found that the
Appendicitis Inflammatory Response (AIR) Score demonstrated the best balance between
sensitivity (up to 92%) and specificity (63%) [4].
Imaging and Its Role in Diagnostic Algorithms CT remains the imaging modality with the
highest sensitivity and specificity, especially in atypical presentations.

e Inlow-risk patients (AIR <4 or Alvarado <5), CT can be safely avoided.

e Inintermediate-risk cases, imaging is mandatory.

e Inhigh-risk cases,patients can proceed directly to surgery without furtherimaging [1,7]

CONCLUSION

The diagnosis of acute appendicitis should balance clinical assessment, validated scoring
systems, and rational imaging use. The Alvarado Score remains a convenient and widely used
tool, while the AIR Score offers better risk stratification, particularly in adults.
The Pediatric Appendicitis Score (PAS) is highly effective in the pediatric population.
A personalized, risk-based approach minimizes both negative laparotomies and delayed
diagnoses, ensuring safer and more efficient patient management.
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OCTbP ANEHAMUMNT - AMDEPEHLUMAAHO-AVMATHOCTUYEH NAAH [BULGARIAN]

PE3HOME

BvBegeHue: Ocmpussm aneHguuum (OA) e egHo om Hal-uyecmume cbCcmosiHus, koumo ce
nposBaBam ¢ ocmuvp xupypauueH kopem u uguckBam cnewHo Xupyp2uuHo AeueHue. oAaM
bpol 3abonsBaHua npomuyam c ocmpa kopemMHa 60oAka uAau ocmubp xupypauuveH kopem.
MpaBuaHama guazHocmuka Hana2a no3HaBaHe Ha BepossmHume npuyuHu 3a Bb3HukBaHemo Ha
3abonssBaHe om ma3u 2pyna kakmo u munuuHama kauHuuHa kapmuHa, ¢ koumo npomuua
Bcsako egHo om me3u 3a6oaaBaHus. MNpu nayueHmM ¢ 0oCmMbp XupypauueH kopem e Heo6xogumo
ga ce nocmuzHe 6bp3a kauHuuHa oueHka u ga ce 3anouHe HeobxoguMama mepanus.

Llen: Lleama Ha Hacmoswomo npoyyBaHe e ga pa3epaHuyu, CuMnmMoOMamoAoz2usima Ha
pa3AuyHU 3aboAsBaHua HanogobsBawuu ocmbp aneHguuuM U ga nognomMozHe pa3bupaHemo Ha
no-z20AsiMa yacm om me3u 3aboasaBaHusi u No-MmoyHomMo nocmaBsHe Ha guazHo3a.
MamepuaAau u Memogu: HayyHu cmamuu u MoHOz2paduu, CogobpXXawu gudepeHyuarHO-
gua2HOCMU4YHU NOgxogu npu ocmbp aneHguuum kakmo u cvbobweHus 3a aneHguuum u
He20Bomo xupyp2u4yHo AeyeHue, b6sixa uzBageHu caneg mopceHe B 6a3ume gaHHU PubMed u
Google Scholar u gpyau go 30 okmomBpu 2024 2. 50 cmamuu bsxa pa3aaegaHu kamo 33 om
msix 6sixa cenekmupaHu 3a ueAama Ha npoyuBaHemo.

3akaloueHue: lMpu guazHOCMUUYHUA NPOUEC Ha ocmpus aneHguuum mpsi6Ba ga ce uma
npegBug 2onaM Habop om 3abonsBaHusi, koumo ga ce u3kalouBam BHumMamenHo, ocobeHo
umalku npegBug npunokpuBaHemo Ha cumMnmomume uMm. AemalaHo no3HaBaHe Ha
gudepeHyuaAHUMeE guazHo3U Ha 0CMbp aneHguuum e om 0cobeHOo 3HaYEeHUE NpU AeYEHUEMO
Ha nauyueHmu Cc ocmbvp XupypauueH kopem kamo ocuzypsBa no-gobpu pe3yamamu u
MUHUMaAu3upaHe Ha puckoBeme om HenpaBuAHo nocmaBeHa guazHo3a..

KARQUYOBU AYMUA
ocCmbp aneHguuum, gudbepeHyuaAHa guazHo3a, 0CMbp XupypauueH kopem, cuMmnmomu

BbBEAEHUE

Ocmpusim aneHguuum (OA) e egHo om Hal-yecmume cbcmosHusi, koumo ce npoaBsBam c
ocMbp xupypauueH kopem u uzuckBam cnewHo xupypauuHo AeveHue(l). FoguwHo B CALL ce
pezucmpupam okono 250 000 cayuaa Ha ocmbp aneHguuyum (2). AneHgekmomusama e cpeg
Hal-uecmo u3BvpwBaHume onepauyuu B lepmaHus, ¢ noBeue om 108 000 npouegypu
20guwHo. Yecmomama My e om 100 HoBu cayuas Ha 100 000 gywu 20guwHO u e Halu-
yecmama npuyuHa 3a ocmuvp kopem (3). B 85-90% om cayuaume OA ce guazHocmuuupa 8
gemcka u maaga Bv3pacm (c nuk mekgy 10 u 35 2oguHu), a 10% om cAayyaume ce guag2Hoc-
muuupam npu hauueHmu Hag 60-2oguwHa Bv3pacm (4). Puckom om pa3Bumue Ha OA e no-
Bucok npu Mmvkeme omkoakomo npu keHume (8.6% cpewy 6.7%), HO npu keHume puckbm
om moBa ga npexkuBessim aneHgekmomusi npe3>kuBoma cu e no-Bucok - 23.1% cpewy 12% (5).
Yecmomama Ha nepgopauuu npu nayueHmu ¢ OA B8 maaga Bwv3pacm e 20-25%. [lpu
Bv3pacmHama nonyaAauyus mo3u npoueHm ce yBeauuaBa, gocmuzaltku 50-75% (6,7). MNpe3
1944 cmbpmHocmma om OA e okono 2,4%, a gHec msa e nog 1% om 06womo HaceAeHue.
Bonpeku Hanpegvkom Ha MeguuuHama, cMbpmHocmma cpeg Bv3pacmHume xopa ¢ OA
ocmaBa Bucoka- 8-10%. Auncama Ha kauHuyHa cumMmnmoMamuka npu nauyueHmu ¢ ocmubp
aneHguuum ce om6ean3Ba B okono 30-45% om nauyueHmume (8). NMpuAaukama Ha cuMnmomu-
me npu gpyau 3aboasBaHus, koumo npomuuyam ¢ ocmpo kopemMHo Bv3naneHue, ¢ me3u Ha

DOI:10.5281/zenodo.17389365 86


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

ocCMbp aneHguuyum yecmo Bogam go HenpaBuAHO nocmaBeHa gua2Ho3a u Bucok npoueHm
HenpaBuaHo u3BvopweHu aneHgekmomuu, koumo Bapupam mexkgy 10% u 32% (9-11).

lFonam 6poll om 3aboasiBaHus npomuyam c ocmpa kopeMHa 60Aka u ocmbp XupypauueH kopem.
MpaBuaHama guazHocmuka Hana2a no3HaBaHe Ha BeposmHume npuyuHu 3a Bv3HUkBaHemMo Ha
3abonsBaHe om ma3u 2pyna kakmo u munuuHa kauHuuHa kapmuHa, ¢ kosmo ce nposBsBa
Bcako egHo om 3ab6oaaBaHusima (12). CAegoBamenHo, ocBeH 3a ocmbp aneHguuyum, kolimo e
Bogewa npuuuHa 3a ocmbp xupypauueH kopeMm, B gudepeHuuaAHO-guazHOCMUUYEH NAaH
mps6Ba ga ce MucAau owe u 3a gpyau 3aboasaBaHus uMumupawu cumMmnmomMume My kamo:
guBepmukyaum, 6oaecm Ha KpoH, mybyno-oBapuaneH abcuec, aluyHukoBa kucma,
Me3eHmepuaneH AuMdageHum kakmo u gpyau.

Mpu nosiBa Ha nauueHM c ocmMbp XupypauyeH kopem e HeobxoguMo ga ce nocmuzHe 6bp3a
kauHuuHa oueHka. AHamHe3ama e Bogewa B gudepeHuuaAHO — guazHoCcmMuueH nAaH. OcBeH
kauHubyHumMme cumnmomu u pu3ukasHu Haxogku kamo nvpBu cpegcmBa 3a nocmaBsHemo Ha
guazHo3ama ce u3zbupam napakauHuuHume u3caegBaHus u yampasByk (Y3) Ha kopem. Mpu
cbMHeHus B nocmaBeHama guazHo3a uecmo ce npubsizBa go uznoan3zBaHemo Ha komnlomvpHa
momozpadus (KT) Ha kopeM, 3a ga ce uzbeaHam HeHy)>kHU XupypauuHu uHmepBeHuuu (12, 13).

LLEA

Mmalku npegBug npeBanupaHemo Ha ocmpusa aneHguuum B 2pynama ocmbp XupypauueH
kopeM, ocobeHo npu geua u MAagu xopa, u npugpyaBawume 3abonsBaHusa, koumo Hano-
gobaBam HezoBume cumnmoMu, ueAma Ha moBa npoyuBaHe e ga pa3zpaHuuu, ynoBaBaliku ce
Ha cobBpeMeHHama Aumepamypa, CuMNMOMamoAO2usima Ha pa3AuvyHU 3aboasBaHus
HanogobsBawu ocmbp aneHguUUM U ga NOgnoMo2He NO-MOYHOMO nocmaBsHe Ha guazHo3a.

MATEPUAAU N METOAU

HayuyHu cmamuu u MoHoz2paduu, cbgbpXkawu gudepeHuuarHO-guazHOCMuUYHU Nogxogu hpu
B6onrecmma ocmbuvp aneHguuum kakmo u cbobweHus 3a aneHguuum U He20Bomo xupypau4Ho
AedveHue, baxa npoBepeHu B 6a3ume gaHHu PubMed u Google Scholar u gpyau om
cb3gaBaHemo um go 30 okmomBpu 2024 2. 50 cmamuu 6sixa pa3aaegaHu, kamo 33 om msax
6sixa cenekmupaHu 3a ueama Ha npoyyBaHemo.

OBCbXXAAHE

Ocmpusim aneHguuum npogbnkaBa ga e egHa om Hall-yecmume NPUYUHU 33 CNeWeH NPUeM
B8 kopemHama xupypzusi. Kanacuueckama nvpBa nposBa Ha 3ab6oasaBaHemo ce cocmou B
napaymbunukanHu koaukoobpa3Hu 6oaku B pe3yamam Ha gpa3HeHemo Ha BucuepaaHus
nepumoHeyM. C HanpegBaHe Ha 3abonsBaHemo, 6oakama e ¢ meHgeHUuus Ha ycuAaBaHe npe3
caegBawume 24 yaca, u ¢ AokaauzupaHe B uaneo-uekanHama obaacm, koemo ce acoyuupa c
gpa3HeHe Bbpxy napuemanHus nepumoHeyM (cumnmom Ha Koxep). B ma3u knuHuuHa cmene,
cneyuduuHume kauHuuHu 6eae3u, kamo cumnmoma Ha baymbepza u cummombm Ha PoBcuHz
(bua. 1), ca eceHuyuanHU 3a HacouyeHO MucAeHe koM ocmbp aneHguuum. HaAauuyuemo Ha
gudy3Ha abgomuHanHa bonka npu naanauyus, cmezHama kopemHa Myckyaamypa mpsi6Ba ga
Hacouam BHumMaHuemo Ha xupyp2a kom ycaokHeHume ¢dopmu Ha BoAaecmma, Hanpumep
nepdopayusa. Coc 3aborsBaHemo ce acouuupam owe noBuweHa memnepamypa, mpecka,
yBeauueHu neBkouumu u CRP. 3abonssBaHemo mMo)ke ga 6bge npugpy>XeHo C 2ageHe C UAU 6e3
noBpowaHe, omcaabeHa nepucmaamuka u uyBcmBo 3a omnagHanocm. Ckanama 3a
oueHaBaHe Ha AABapago e om 20AIMO gua2HOCMUYHO 3HayeHue u MoXke ga ce u3znoA3Ba npu
Bcuuku nauueHmu cbc coMHeHue 3a OA (14,15).
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0603HaueHue

Nokauus

Touka Ha McBurney

TouHa Ha Hamuck, pagnonoXkeHa
Ha egHa mpema om
pa3cmosiHuemo mMeXkgy cnuHa
uausika cynepuop aHmepuop
gekcmpa u nona.

Touka Ha Lanz

4

TouHa Ha Hamuck, pagnoAoXkeHa
Ha egHa mpema om
pa3zcmosiHuemo meXkgy gacHama
u AsBama cnuHa uausika cynepuop
aHmepuop.

Mpu3Hak
Ha Blumberg

e,

MncuaamepanHa uau
koHmpanamepaaHa 6oAka npu
6bp30 omHeMaHe Ha Hamucka
(rebound pain).

Mpu3Hak Ha Rovsing

Bboaka B gacHama goAHa yacm Ha
kopema, npegu3BukaHa om
goAbok Hamuck Bopxy
Hu3xogsw,omo gebeno uepBo B
AsBama goaHa yacm Ha kopema —
6onkama ce ycewa B
pempozpagHa (Hazope) nocoka.

Mpu3Hak Ha Psoas

boaka B gacHama goAHa yacm Ha
kopema, npegu3BukaHa npu
dnekcusa Ha gecHus kpak B
ma3obegpeHama cmaBa cpewy
cvnpomuBaeHue (06ukHoBeHo
npu3zHak Ha pempouekaAHo
pa3noAokeH aneHgukc).

Que 1. Qu3ukarHu Haxogku npu npeaaeg Ha nayueHm ¢ 0CMbvp aneHguyum.

MNpe3 nocaegHume mpugecem 20guHu B kauHuuHama npakmuka ca BbBegeHu npo2HOCMUYHU
cucmemu, koumo umam 3a ueA ga onmumu3upam guazHocmukama Ha ocmpus aneHguuum.
TakuBa ca: Alvarado (14), Lintula (16), MASS, RIPASSA (17). Hal — wupoko npuna2zaHama e ma3su
Ha Alvarado, BvBegeHa npe3 19862. Bogewu xapakmepucmuku Ha me3u cucmemu:

e 6onka B goneH geceH kBagpaHm

e 2ageHe

e noBpvwaHe
e (debpuaumem
e AeBkouumo3sa

e gaHHU 3a NEPUMOHEeaAHO gpa3HeHe

3a nognomazaHe Ha gua2HOCMUUHUS Npouec ce npuaazam abgoMuHaAHama exozpadusa u
komnlombvpHama momozpaduss Ha kopem. AgpeHOo-MazHUMHUSM pe30oHaHC, Makap CUAHO
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ceH3umuBeH u cneuuduueH, pagko Hamupa npuaokeHue B guazHocmukama. Taka npoduaom
Ha kanacuuecku nauueHm ¢ ocmvuvp aneHguuum ce npegcmaBs kamo Maag Mok, ¢ xapakmepHa
6onka B uneo-uekanHa obaacm, npugpykeHa c 2ageHe B Hskou cAyyau u ¢ noBpovwaHe u
pegykuus Ha anemuma cbc 3abaBeHa nepucmaamuka (18). AeBkouumo3zama u yBeauueHusam
C-peakmuBeH npomeuH (CRP) ca Hau-uecmo cpewaHu B nabopamopHume noka3ameau u
uMam Hal-20AIMO gua2HOCMUYHO 3HauveHue. NMpokaAuumoHUHbLM Npu HAKou hauueHmMu CoWo
e yBeAuueH, HO HIMa 20AIMO gua2HOCMUYHO 3HaueHue. NuHekoAo2uuHusm KoHcyAm npu
»keHUmMe e ¢ 20AAM0 3HaveHue 3a omxBbpAasHe Ha Bb3MoXkHU gudepeHuuanHuU guazHosu (19).

Hal-uecmu gudepeHuuaAHU guazHo3u:

1. Ocmvp guBemukyaum Ha uekym u MekenoB guBepmukyaum

Ocmpusm guBepmukyaum e Bv3naneHue uau mukponepdopauus Ha guBepmukya, koemo ce
nponBsaBa B okono 10% go 25% om nauueHmume c guBepmukyao3a, 3aboasBaHemo npomuua
B okono 60% om nonyaauusima Hag 602. , kamo AsBama Aokaau3auusi Ha konoHa e no-yecma
npu 3anagHOMo HaceAeHue, a gacHama npu Auamckomo. boaka u puzugHocm npu naanayusi
Ce pezucmpupam nopagu gpa3HEHEmO Ha nepumoHeyma, HO 4Yecmo ca npugpykeHu c
debpunumem, koemo e no-psgko npu ocmbp aneHguuum (20). B o0606weHue,
AUMepamypama npegnoAaza, Ye Haauuuemo Ha 6ezanemumue, Heympodguaus u kemoHypusi
ca npegukmopu Ha OA, gokamo npogbnkumenHama B8 Bpememo cumnmomamuka, aHamMHe3a
3a guBepmukyAum u HanpegHaaa Bv3pacm no-ckopo couam 3a guBepmukyaum, kolmo cbw,o
moXke ga ce nposiBu ¢ Bucok 6pol mouku no ckanama Ha AABapago (21).

MekenoBusam guBepmukya (diverticulum Meckeli) e Hal-uecmama BpogeHa aHOMaAus Ha
2acmpouHmecmuHanHuss mpakm. 06ukHoBeHo ce nposBaBa B paHHa gemcka Bv3pacm, kamo
ce cpewa no-yecmo npu mMomuema. [pu cAayyau Ha ocmbp aneHguuum, B koumo npu
Aanapomomusima aneHgukcom ce ycmaHoBu HopmaneH, mps6Ba ga ce mbpcu HacoueHO
MekenoB guBepmukyA. B Aumepamypama uma onucaHu cAyyal Ha 20-20guweH nayueHm,
kolmo e npuem c abgomuHanHa 6onka om 10 geHa, 3ano4yHana napayMbuaukaaHo, ¢
nocaegBawa nokanuzauus B uneo-uekanHa obaacm. bonkama 6unaa npugpy)keHa c 2ageHe u
noBpovwaHe, noBuweHa memnepamypa, CRP, 6e3anemumue u HamaaeHa nepucmaamuka. Mpu
ekcnaopauusima Ha kopemHama kyxuHa ce e ycmaHoBuAo HaAuuuemo Ha 2aH2peHa Ha MekenoB
guBepmukyn. ToBa noka3Ba konko ugeHmuuHo 3abonsBaHemo moke ga Mumukupa cumn-
moMume Ha ocmbvp aneHguuum u konko mpygHa moxke ga 6bge HezoBama guazHocmuka (22).

2. bonecm Ha KpoH

Nokanuzauyusama Ha 6oanecmma Ha KpoH e B mbHkume u gebeaume uepBa. 3acsiza xopa om
BcakakBa Bv3pacm, HO Hall-uecmo 6uBa guazHocmuuyupaHa BvB Bmopama uau mpemama
gekaga om >kuBoma, nogobHo Ha enugemuonoz2uuHua nuk Ha OA. bonecmma Ha KpoH
HanogobsBa cumnmomamukama Ha ocmbp aneHguuum B cayyaume, B koumo 3acsea
gucmaAHusi uAeyMm, ocobeHo npu enu3og Ha obocmpsHe. Mo kauHuuHu nokazameau ymopa,
guapusi ¢ gbA2a npogbakumeAHocm npugpykeHa Cc enu3ogu Ha abgomMuHanHa 6oaka u
noBuweHa memnepamypa ce HabalogaBam Hal-uecmo (23,24). B gonbAHEHuUe, guapusi,
NnpeguwHu enu3ogu C no-HUCbk uHmMeH3umem Ha abgomMuHanHa 6o0aka, aHemusi u
mpombouumoneHus yuecmo ce ombéeaa3zBam kamo He3aBucumu 6ene3u Ha 6oanecmma Ha KpoH
npu cpaBHeHue c OA (25).
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3. Akywepo-2uHekono2uuHa namoao2usi

Hakoako 2uHekoAO2UUHU CbCMOSHUS U MEXHUmMe cuMnmoMu mpsi6Ba ga 6vgam B3emu
npegBug B gudepeHyuanHama guazHocmuka Ha ocmbp aneHguuum. Cpeg me3u CbCMOsHUS
ca mybo-oBapuaneH abcuec, Manko-ma30B8a Bv3nanumenHa 6oaecm, pynmypa Ha sstiuHukoBa
kucma, ekmonuuHa 6pemeHHocm (EB), mybo-oBapuanHo mop3uo u gp. B cayuaume Ha Eb
»keHama npucmuza ¢ HecneuyuduuHu cumnmomu kamo 6onka B goneH kopemeH ema,
BazuHanHO kvpBeHe, koumo yecmo HanogobsBam OA, 6vbpeuHo-kameHHa Boaecm, paHeH
abopm uau mpaBma. Mpu keHu, koumo nocmwvnBam c 6oaka B goneH kopemeH emak, ¢ uau 6e3
kvpBeHe, ¢ nonokumeneH mecm 3a bpemeHHocm- ekmonuuHa 6peMeHHocm mpsibBa ga e
Bogewomo B guazHocmuuHua naaH. C HanpegBaHemo Ha 3aboAsBaHemo u/ uAu pynmypa
nayueHmkama uznumBa BHe3anHa ocmpa 6oAka B goneH kopemeH emadk, BazuHaaHO kbpBeHe
u Bv3MoXkHU Nnpu3Hauu Ha wok, koumo He ca xapakmepHu 3a OA (26).

Manko-ma308a Bv3nanumeaHa 6oaecm e CbCmMOsiHUE HalU-Yecmo NpuYuUHeHo om Boaecmu,
npegaBaHu no nonoB nom uAu 6akmepuanHa BazuHo3a, koemo cvwo HanogobsBa
cuMnmMoMuUmMe Ha oCmbp aneHguuum. Hal-uecmume cumMnmoMu Ha borecmma ca BHe3anHa
6onka B goneH kopemeH emadk, ocobeHo npu cekcyaneH akm. NMoBuweHama memnepamypa
mMoke ga npucbcmBa, HO He e gOMUHUpPaW, CUMNMOM 3aegHo ¢ abHOPMaAHO ypuHapHo kopBeHe
u noAuypusi. AHamHe3a 3a Bv3nanHue Ha nonoBume nbmuw,a mpsi6Ba ga 6bge uzkaloueHa npu
nocmaBsiHe Ha guazHo3a 0OCMbp aneHguuum kamo gonvbAHUMEAHO Npu Haauyue MoXke ga ce
ugcnegBam N. gonorrhoeae u C. trachomatis, kakmo u ga ce omxBvpAu abHopManHO Ba2uHaAHO
meueHue, mbl kamo CRP cbwo uMa meHgeHuuss ga 6bge yBeauueHo B me3u cayyau. lMpu
HaAuvyue Ha 6e3zanemumue, noBpvbwaHe u no3zumuBHu cumMnmomu Ha baymbepz u gp.
Bogewama guazHo3a mpabBa ga e ocmuvp aneHguuum, kamo 3a cuzypHocm e gobpe ga boge
HanpaBeHa komnlomubpHa momozpadus (27).

Apy2o 3abonsBaHe mumukupawo Ocmbvbp aneHguuum e mybo-oBapuanHusm abcuec (TOA),
kolmo npomuua c abcuecHa ¢dopmauuss caegcmBue Ha Manko-ma3oBa Bwvb3naanumenHa
6onecm. Kaacuueckume nposiBu Ha TOA BkalouBam wmaca B agHekcume, noBuweHa
memnepamypa, nAeBkouumo3a c yBeauueHo CRP, u 6onka B uneo-uekanHa obracm (kozamo
3acsiza gecHume agHekcu) u abHopMaaHo Ba2uHaAHO meueHue. 3a pa3zpaHudaBaHemo c OA e
om ocobeHO 3HayeHue cCHeMaHemo Ha gobpa aHamHe3a kakmo u Ha3zHauaBaHemo Ha
komnlombpHa momozpadusa.  Haauuuemo Ha gscHa oBapuanHa BeHa Bauzawa B1v8
dopmauusima uma okono 100% guazHocmuyHa cmoUHOCM npu pa3z2paHuyaBaHemo Ha gBeme
3abonaBaHus (28,29).

4. bvbpeuHa koauka

MauueHmMume c ocmMbp aneHguuum u 6vbpeuHa koanuka uecmo nocmvnBam no cnewHocm ¢
nogobHu cumMmnmomu. Mpu ocmpa 6vbpeuHa koauka, abgomuHanHa 6oAka ¢ mpaliHoCm no-
manko om 12u., 6oaka B kpbcma uau AymbanHama obaacm npugpy)keHa ¢ peucmeHmHocm B
cbomBemHuss kocmo-BepmebpaneH b2bA U Mukpockoncka xemMamypusa ca Hal-BakHume
Haxogku. MayueHmume ¢ kaMmbHU B ypuHapHus mpakm Hali-uecmo onucBam 6oaka, 3anouHana
B nymbanHama obaacm, kosmo upaguupa HagoAy no xoga Ha ypemepa koM uneo-uekanHama
obrnacm, kosmo e ocobeHo cuneH xapakmep, npugpykeHa c HecnokolicmBue u
HeBb3mMoXKHOCM 3a HaMupaHe Ha ygobHa no3uyust Ha maAomo. MNpu ocmuvp aneHguuum okoao
15% om nauyueHmume ce npe3eHmupam c AymbanHa 6oAaka, 6onka B 2opeH geceH kopemeH
emaX uau B geceH kopemeH ¢aaH2. B me3u cayuau aAabopamopHume u3caegBaHus
nognomazam obpa3Hume: HaAauuue Ha no-3aBuweHu AeBkouyumu npu OA cnpamo 6vbpeuHa
koauka, Hanuvue Ha 3aBuweH kpeamuHUH u ypes npu nauueHmu c 6vbpeunHa koauka. (30,31).
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5. Me3zeHmepuaneH AuMdpageHum

Me3eHmepuanHusm AumMdageHum (MA) ce cMasma 3a egHo om 2AaBHume 3aboaaBaHus B
gudepeHuuanHama gua2Ho3a Ha OCmMbp aneHguuum npu geua. MA e Bb3naaumenHo
3abonnBaHe, koemo ce npegcmaBs ¢ xpoHuuHa uAu ocmpa 6oaka B goneH geceH kopemeH
emaX, nopagu obuuatHama Aokaauzauyua Ha AuMpHume Bb3au B mazu obraacm , kamo
kauHuuHa kapmuHa Hanogo6sBa ma3u Ha OA. CpegHo 16% om cAydyaume CbC CbMHEHUe 3a
OCmMbp aneHguuum npu geua 6uBam guazHOoCMuuupaHu ¢ Me3eHmMepuaAeH AumMdageHum.
Hanuuuemo Ha mpu uau noBeue AumdpHU Bb3ena Hag 8MM, 2naBHO nopagu 6akmepuaneH
2acmpoeHmepum, UBA uau Aumdom couam 3a Me3eHmepuaneH aumdageHum (32).

CpaBHeHo c ocmbp aneHguuum , npuemume geua ca C no-20AsiMa NpogbAkumeAHocm Ha
cuMmoMume npegu npuem kakmo u no-yecmu nocew,eHus Ha npe2aegu U No-gbAb2 6OAHUYEH
npecmodl. B cayuaume Ha MA 3HauumenHo no-Manbk 6pol Ha 6eaume kpwvBHu kaemku ce
HabalogaBa, ¢ npeBanupaHe Ha Aumdouumume u Hucku HuBa Ha CRP, B8 konmpacm c OA ,
kbgemo munuuHo ce HabalogaBa neBkouyumo3a u Heympodguaus. Muzpupawa 6oaka (cuMmmom
Ha Koxep), enu3ogu Ha noBpbwaHe u naanamopHuU Haxogku no-yecmo xapakmepu3upam
caydaume Ha OA npu geua. MNpu cpaBHeHue Ha 20AeMuHama Ha yBeauueHume AuMpHU Bb3Au
npu gBeme 3abonsBaHus HAMa cuzHudukaHmHa pa3auka, a no-ckopo no 6pos um (33).

3AKAHOYEHUE

B guazHoCmuuHus npouec npu ocmpus aneHguuum mpa6Ba ga ce umam npegBug 2onam bpol
3abonnBaHus, ga ce ugkalouBam BHuMameaHo, ocobeHo omyumatku Bv3mokHocmma 3a
npenokpuBaHe Ha cuMnmoMume uMm. Me3eHmepuanHusm AuMdageHum u3uckBa wameaHa
aHamHe3a, AabopamopHu u obpa3Hu u3caegBaHus. Apyau 3aboasBaHus kamo 6vbpeuHa
koauka, 6oaecm Ha KpoH, akywepo-z2uHekono2uuHu 3aboAsBaHus uecmo ca Hepa3Au4yuMu om
OA 6e3 wameAHo guazHocmuuyupaHe. MpaBuAaHomo nocmaBsHe Ha guagzHo3ama e eCEHUUAAHO
3a u3bs2BaHe Ha HeHy)kHU onepamuBHu uHmepBeHuuu u 3a Ha3HauaBaHe Ha npaBuaHO
AeueHue. AemaliAHomo no3HaBaHe Ha gudepeHuuaAHUME gua2Ho3u Ha OCMbp aneHguuum e
Oom 0Cc06eHO 3HaYeHUE Npu AEYEHUEMO Ha hauueHmu C ocmbp xupypauuveH kopem kamo
ocuz2ypsiBa no-gobpu pe3yamamu u MuHuMaAu3upaHe Ha puckoBeme om HenpaBuaHo
nocmaBeHa guazHo3a.
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ACUTE APPENDICITIS - DIFFERENTIAL DIAGNOSTIC APPROACH [ENGLISH]

SUMMARY

Introduction: Acute appendicitis (AA) is one of the most common conditions that manifests as
an acute surgical abdomen and requires urgent surgical treatment. A wide range of diseases
present with acute abdominal pain or acute surgical abdomen. Proper diagnosis requires
knowledge of the probable causes of diseases in this category, as well as the typical clinical
presentations of each disease. When a patient with an acute surgical abdomen presents, it is
necessary to perform a rapid clinical assessment and initiate the necessary therapy.

Aim: The aim of this study is to distinguish, based on contemporary literature, the
symptomatology of various diseases resembling acute appendicitis and thereby to aid in the
understanding of these diseases, which will result in more accurate diagnosis.

Materials and methods: Scientific articles, monographs, and books on differential diagnostic
approachesto acute appendicitis, as well as reports on appendicitis and its surgical treatment,
were retrieved from PubMed and Google Scholar through October 30, 2024. 50 were
researched, and 33 of them were selected for the article.

Conclusion: In the diagnostic process for acute appendicitis, a wide range of diseases must be
considered and carefully ruled out, given the overlap in their symptoms. Detailed knowledge of
the differential diagnoses of acute appendicitis is particularly important in the treatment of
patients with acute surgical abdomen, as it ensures better results and minimizes the risks of
misdiagnosis.

KEYWORDS
acute appendicitis, differential diagnosis, acute surgical abdomen, symptoms

INTRODUCTION

Acute appendicitis (AA) is one of the most common causes of acute surgical abdomen requiring
urgent operative intervention (1). Approximately 250,000 cases of acute appendicitis are
reported annually in the United States (2). Appendectomy ranks among the most frequently
performed operations in Germany, with over 108,000 procedures per year. The incidence is
around 100 new cases per 100,000 population annually, making it the leading cause of acute
abdomen (3). In 85—90% of cases, AA is diagnosed in children and young adults (with a peak
incidence between 10 and 35 years), while 10% of cases occur in patients over 60 years of age
(4). The lifetime risk of developing AA is higher in men than in women (8.6% vs. 6.7%), yet the
lifetime risk of undergoing appendectomy is higher in women, 23.1% compared to 12% (5). The
rate of perforation in younger patients with AA is 20—25%, but this increases to 50—75% in
the elderly population (6,7).

In 1944, the mortality rate of AA was approximately 2.4%; today, it is below 1% in the general
population. Despite advances in medicine, mortality among elderly patients with AA remains
high—around 8—-10%. Atypical or absent clinical symptoms are reported in about 30—45% of
patients (8). The similarity of symptoms with other intra-abdominal inflammatory conditions
often leads to misdiagnosis and unnecessary appendectomies, which range between 10% and
32% (9—-11).

A wide range of conditions may present with acute abdominal pain and mimic an acute surgical
abdomen. Accurate diagnosis requires familiarity with the potential causes and the typical
clinical presentation of each condition (12). Therefore, in addition to acute appendicitis—the
leading cause of acute abdomen—other pathologies that may simulate its symptoms should
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also be considered in the differential diagnosis, such as diverticulitis, Crohn’s disease, tubo-
ovarian abscess, ovarian cyst, and mesenteric lymphadenitis, among others.

In patients presenting with an acute surgical abdomen, rapid clinical evaluation is crucial. The
medical history is fundamental in establishing the differential diagnosis. Besides clinical
symptoms and physical findings, initial diagnostic tools include laboratory investigations and
abdominal ultrasonography (US). In cases of diagnostic uncertainty, abdominal computed
tomography (CT) is often employed to avoid unnecessary surgical interventions (12,13).

AIM

Considering the high prevalence of acute appendicitis among patients with acute abdomen—
particularly in children and young adults—and the coexistence of conditions that may mimic
its symptoms, the aim of this study is to delineate, based on contemporary literature, the
symptomatology of various diseases resembling acute appendicitis and to facilitate more
accurate diagnosis.

MATERIALS AND METHODS

Scientific articles and monographs addressing differential diagnostic approaches to acute
appendicitis, as well as reports on appendicitis and its surgical management, were reviewed in
the PubMed and Google Scholar databases, and others, from their inception to October 30,
2024, Fifty articles were screened, and thirty-three were selected for inclusion in this review.

DISCUSSION

Acute appendicitis remains one of the most common causes of emergency admission in
abdominal surgery. The classic initial manifestation consists of periumbilical, colicky pain
resulting from irritation of the visceral peritoneum. As the disease progresses, the pain
typically intensifies over the next 24 hours and localizes to the right iliac fossa due to parietal
peritoneal irritation (Kocher's sign). At this stage, specific clinical findings, such as Blumberg's
and Rovsing's signs (Fig. 1), are essential for orienting the diagnosis toward acute appendicitis.
Diffuse abdominal tenderness, abdominal wall rigidity, and guarding should alert the surgeon
to possible complications of the disease, such as perforation. Associated symptoms include
fever, chills, leukocytosis, and elevated C-reactive protein (CRP). Nausea with or without
vomiting, reduced bowel sounds, and general malaise may also be present. The Alvarado
scoring system s highly diagnostic and can be applied to all patients with suspected AA (14,15).
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Signature

Location

McBurney point

Tenderness located at one-third
of the distance between the right
anterior superior iliac spine and
the umbilicus.

Lanz point

4

Tenderness located at one-third
of the distance between the right
and left anterior superior iliac
spines.

Blumberg point

O

Ipsilateral or contralateral pain
elicited upon sudden release of
pressure (rebound pain).

Rovsing sign

Pain in the right lower quadrant

induced by deep palpation over
the descending colon in the left

_ -7 lower quadrant — the pain is
- perceived in a retrograde (upward)
direction.
Psoas sign Pain in the right lower quadrant

elicited by flexion of the right hip
against resistance (usually
indicative of a retrocecal
appendix).

Figure 1. Physical findings in patients with acute appendicitis.

Over the past thirty years, several prognostic scoring systems have been introduced into
clinical practice to optimize the diagnosis of acute appendicitis. These include the Alvarado
score (14), Lintula score (16), MASS, and RIPASA (17). The most widely used is the Alvarado
system, introduced in 1986.
Key features incorporated in these systems include:

Pain in the right lower quadrant

Nausea

Vomiting

Fever

Leukocytosis

- Signs of peritoneal irritation

Abdominal ultrasonography and computed tomography (CT) are commonly used to support the
diagnostic process. Magnetic resonance imaging (MRI), although highly sensitive and specific,
is rarely applied in routine diagnosis.
The classic profile of a patient with acute appendicitis is that of a young male presenting with
characteristic pain in the right iliac fossa, often accompanied by nausea, sometimes vomiting,
reduced appetite, and diminished bowel sounds (18). Leukocytosis and elevated C-reactive
protein (CRP) levels are the most common and diagnostically significant laboratory findings.
Procalcitonin may also be elevated in some patients, but it has limited diagnostic value. In
women, a gynecological consultation is essential to exclude possible differential diagnoses
(19).
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Most common differential diagnoses

1. Acute cecal diverticulitis and Meckel’s diverticulitis

Acute diverticulitis is an inflammation or microperforation of a diverticulum, occurring in
approximately 10—25% of patients with diverticulosis. The disease affects around 60% of
individuals over 60 years of age, with left-sided localization more common in Western
populations and right-sided in Asian populations. Localized tenderness and rigidity result from
peritoneal irritation, often accompanied by fever—a symptom less typical of acute
appendicitis (20).

In summary, the literature suggests that anorexia, neutrophilia, and ketonuria are predictors of
acute appendicitis, whereas prolonged symptoms, a history of diverticulitis, and advanced age
point more toward diverticulitis, which may also yield a high Alvarado score (21).

Meckel's diverticulum is the most common congenital anomaly of the gastrointestinal tract,
typically manifesting in early childhood and occurring more frequently in males. In cases of
suspected acute appendicitis where intraoperative findings reveal a normal appendix, Meckel’s
diverticulum should be actively sought.

Case reports describe, for instance, a 20-year-old male presenting with 10 days of abdominal
pain initially periumbilical, later localizing to the right iliac fossa, accompanied by nausea,
vomiting, fever, elevated CRP, anorexia, and reduced bowel activity. Exploratory laparotomy
revealed gangrene of a Meckel's diverticulum. This highlights how closely the disease can
mimic acute appendicitis and how difficult its diagnosis can be (22).

2. Crohn’s disease

Crohn’s disease affects both the small and large intestines. It occurs across all age groups but
is most often diagnosed in the second or third decade of life, similar to the epidemiological
peak of acute appendicitis. The disease mimics acute appendicitis when it involves the distal
ileum, particularly during exacerbations.

Clinically, fatigue, prolonged diarrhea, recurrent episodes of abdominal pain, and fever are the
most common findings (23,24). Additionally, diarrhea, previous episodes of less intense pain,
anemia, and thrombocytopenia are often considered independent indicators distinguishing
Crohn's disease from acute appendicitis (25).

3. Obstetric and gynecologic pathology

Several gynecological conditions should be considered in the differential diagnosis of acute
appendicitis, including tubo-ovarian abscess, pelvic inflammatory disease (PID), ruptured
ovarian cyst, ectopic pregnancy (EP), and tubo-ovarian torsion.

In ectopic pregnancy, women typically present with non-specific symptoms such as lower
abdominal pain and vaginal bleeding, which may resemble appendicitis, renal colic, early
miscarriage, or trauma. For women presenting with lower abdominal pain and a positive
pregnancy test, ectopic pregnancy must be the leading diagnostic consideration. As the
disease progresses or ruptures, the patient may develop sudden, severe abdominal pain,
vaginal bleeding, and signs of shock, which are not characteristic of appendicitis (26).

Pelvic inflammatory disease (PID), often caused by sexually transmitted infections or bacterial
vaginosis, can also mimic acute appendicitis. The main symptoms include sudden lower
abdominal pain, especially during intercourse, sometimes accompanied by fever, abnormal
uterine bleeding, and urinary frequency.
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A history of pelvic infection should be ruled out in suspected appendicitis cases; additional
tests may include N. gonorrhoeae and C. trachomatis, as well as evaluation for abnormal
vaginal discharge, since CRP may also be elevated. In the presence of anorexia, vomiting, and
positive peritoneal signs (e.g., Blumberg's), acute appendicitis remains the leading diagnosis,
though CT is recommended for confirmation (27).

Another important mimic is the tubo-ovarian abscess (TOA)—a suppurative complication of
PID. Classic features include adnexal mass, fever, leukocytosis, elevated CRP, right lower
quadrant pain (when the right adnexa are affected), and abnormal vaginal discharge.

Detailed history-taking and CT imaging are crucial for differentiation. The identification of the
right ovarian vein entering the abscess cavity has nearly 100% diagnostic value in
distinguishing TOA from acute appendicitis (28,29).

4, Renal colic

Patients with acute appendicitis and renal colic often present with similar symptoms. In acute
renal colic, pain lasting less than 12 hours, flank or lumbar pain with costovertebral angle
tenderness, and microscopic hematuria are the key findings.

Patients with urinary tract stones often describe pain originating in the lumbar region and
radiating downward along the ureter toward the right iliac fossa, characterized by severe
intensity and restlessness, with inability to find a comfortable position.

In acute appendicitis, approximately 15% of patients present with flank or upper right
abdominal pain. Laboratory findings assist in differentiation: higher leukocyte counts favor
acute appendicitis, whereas elevated creatinine and urea levels suggest renal colic (30,31).

5. Mesenteric lymphadenitis

Mesenteric lymphadenitis (ML) is one of the principal differential diagnoses of acute
appendicitis in children. It is an inflammatory condition characterized by acute or chronic pain
in the right lower quadrant, corresponding to the typical location of the mesenteric lymph
nodes, and clinically resembles acute appendicitis.

Approximately 16% of children admitted with suspected appendicitis are ultimately diagnosed
with mesenteric lymphadenitis. The presence of three or more lymph nodes >8 mm, often
secondary to bacterial gastroenteritis, inflammatory bowel disease, or lymphoma, is
suggestive of ML (32).

Compared to acute appendicitis, children with ML usually present after a longer duration of
symptoms, with more frequent medical visits and longer hospital stays. They typically show
lower total white blood cell counts, lymphocyte predominance, and low CRP levels, in contrast
to the neutrophilia and leukocytosis typical of acute appendicitis.

Migratory pain (Kocher's sign), episodes of vomiting, and localized tenderness are more
indicative of acute appendicitis. No significant difference in lymph node size has been
observed between the two conditions, though the number of enlarged nodes tends to be
higher in ML (33).
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CONCLUSION

The diagnostic process for acute appendicitis requires careful exclusion of numerous other
conditions, particularly those with overlapping symptoms. Mesenteric lymphadenitis demands
thorough history-taking, laboratory testing, and imaging. Other entities, such as renal colic,
Crohn’'s disease, and gynecologic disorders, may be clinically indistinguishable from
appendicitis without meticulous evaluation.

Accurate diagnosis is essential to prevent unnecessary surgical interventions and ensure
appropriate management. Comprehensive knowledge of the differential diagnoses of acute
appendicitis is crucial in the management of patients with an acute abdomen, as it improves
outcomes and minimizes the risk of misdiagnosis.
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NMEPVUOMNEPATUBHA AHTUBMOTUYHA TEPAMUSA MPU OCTbP AMEHAULINT
[BULGARIAN]

PE3IHOME

Ocmpusim aneHguuum e Hall-yecmama Xupypau4Ha cnewHocm B abgomMuHaAnHama xupypaus,
npu kosmo aHmubuomuyHama mepanus 3aemMa cowecmBeHo macmo B komnaekcHus nogxog.
B cvBpemeHHama npakmuka msa ce npuna2a kakmo kamo nepuonepamuBHa npodurakmuka,
maka u kamo mepaneBmuuHa Mapka npu ycaoXkHeHu ¢dopmu. HaauuHume KAUHUYHU
npoyuBaHus u meXkgyHapogHu pvkoBogcmBa noguepmaBam 3HauYeHUEMO HA payuOHaAHUSA
uzbop Ha aHmubakmepuanHu pexkumu, agekBamHomo BpemeBo npuaokeHue u onmumManHama
npogbrkumeAHocm Ha mepanusima, kamo ce ueAu nocmuzaHe Ha banaHc Mexkgy edpukacHocm
u oz2paHuyaBaHe Ha pucka om pe3zucmeHmHocm. Hacmoswuam 0630p uMa 3a UeA ga
npegcmaBu akmyanHume gokazameacmBa u koHCeHCyCHU npenopbku OMHOCHO poAama Ha
nepuonepamuBHama aHMubuomMuUUYHa Mepanus NpPU 0CMbp aneHguuum.

KAKOYOBU AYMU
aHmMubuomuuHa mepanus, HeycAOXKHEH aneHguuum, YCAOXKHEH aneHguuum

BbBEAEHUE

AneHguuumbm npegcmaBanBa Bv3naneHue Ha aneHgukc BepudopmMuc u e Hall-uecmama
ChewHa xupypauyHa namoaAoz2usi B abgomMuHanHama xupypausi ¢ 20guwHa 3aboareBaemocm
okono 96—100 cayuas Ha 100 000 Bv3pacmHu. AuazHocmuuHusm anzopumbuM BkalouBa
kaAuHuuHa aHamHe3a, ¢u3ukaneH npeaneg, AabopamopHu noka3zameAu u o06pa3Ha
guazHocmuka, 6razogapeHue Ha koumo HaBpemeHHa guazHo3a ce nocmuza B Hag 90% om
caydaume. [1,2]

CvBpemeHHama kauHuuHa npakmuka pa3geas ocmpus aneHguuum Ha HeyCAOXKHEH U
ycnokHeH. HeycnokHeHussm aneHguuum BkalouBa kamapanHu u daeamoHo3HU dopmu, npu
koumo AuncBam gaHHU 3a nepdopauyusi, 2aH2peHa, nepuaneHgukynapeH abcuec uAu
nepumoHum. YcAokHeHusm aneHguuum o06xBawa Bcuuku cayuau c nepdopauus,
2aHz2peHo3HOo Bv3naneHue, nepuaneHgukynapeH abcuec, daez2MoH uau gudy3eH nepumoHum.
ToBa pa3zepaHuueHue uma cbwecmBeHo 3HaueHue 3a mepaneBmuuHus nogxog U
noka3aHusama 3a nepuonepamuBHa aHmubuomuuHa mepanus. [1,2]

MukpobuonozuuHusm npodua npu OCMbpP aneHguuum geMoHCMpupa 3HayumeAHa
BapuabuaHocm. B HauaAHUMeE cmaguu Ha Bv3naaumeAHus npouec ce HabalogaBam npeguMmHo
aepobHu MukpoopzaHu3mu, gokamo npozpecusima koM HanpegHaau dopmu ce xapakmepu3upa
¢ nonuMukpobHu acouuauuu, BkalouBawu egHoBpemeHHO aepobHa u aHaepobHa daopa. Mpu
2aH2peHO03eH u nepdopamuBeH aneHguuum Hal-uecmo ce u3oAaupam Escherichia coli,
Peptostreptococcus spp., Bacteroides fragilis u npegcmaBumeau Ha poga Pseudomonas,
koumo umam cowecmBeHo 3HaueHue 3a cucmemMHume uHdekuyuo3Hu ycAokHeHuUs.[1]
Xupyp2uuHomo AeyeHue Ha aneHguuum gamupa om 1735 2., koezamo e onucaHa nbpBama
aneHgekmomusi. [3] Tpe3 nocaegHume gecemuaemuss ob6aue, Aanapockonckama
aneHgekmomuss ce ymBuvpgu kamo cmaHgapm, npegocmaBsw, npegumcmBa kamo
pegyuupaHa nocmonepamuBHa 6oaka, u no-kpamvk 60AHUYEeH npecmou. Hapeg c
XUpyp2uyHOmMo AeyeHue, cbBpemeHHume npoyuyBaHuss geMoHCmpupam Bwv3moXkHocmma 3a
koHcepBamuBHo noBegeHue npu HeycAoXXHEHU ¢GOpMuU upe3 u30AUpaHa aHmMubuomuuHa
mepanus, Makap u ¢ HeMaAbk puck om peuuguB.
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ToBa noguepmaBa poadma Ha aHmMubuomuuyHama mepanus B usrocmHus MeHUgKMbHM Ha
ocmpus aneHguuum — kakmo kamo enemeHm om nepuonepamuBHama npoguaakmuka, maka
u kamo mepaneBmuuHa mMsapka npu ycaoXkHeHu cayuau. Lleama Ha Hacmosawus o630p e ga
npegcmaBu cwBpemMeHHume gokazameacmBa u MeXgyHapogHuU npenopbku OMHOCHO
nepuonepamuBHama aHmubuomu4yHa mepanus npu moBa 3abonsBaHe c akueHm Buvpxy
noka3aHusama, u3bopa Ha aHMuBUOMUUHU peXkuMu U oONMuUMaAHama NpogbAKUMeEAHOCM.

AHTUBUOTUYHA TEPANKNA NPU HEYCAOXXHEH ANEHANLUNT

MNpu HeycAoXkHEH OCMbpP aneHguuum poAsdma Ha aHmubuomuuHama mepanusi € 0CHoBHO
npodunakmuuHa. OcHoBHama uen e pegykuuss Ha pucka om xupyp2uyHu uHdekuuu Ha
onepamuBHama paHa u om pa3Bumue Ha cenmuuHu ycAoXkHeHusi. CucmemMamuueH npeaaeg Ha
45 paHgomu3upaHu koHmpoAupaHu npoyuBaHus ¢ obwo 9576 nauueHmu noka3Ba, ue
aHmubuomuuyHama npodurakmuka e no-epekmuBHa om naauebo 3a npeBeHuus Ha paHeBu
uHdekuyuu u uHMpaabgoMuHanHU abcuecu caeg aneHgekmomus, He3aBucumo om moBa gaau
aneHguuuUM© M e HeYCAOXKHEH UAU YCAOXKHEH. [4]

CvBpemeHHume kauHuuHu pvkoBogcmBa (World Society of Emergency Surgery Jerusalem
guidelines, Society of American Gastrointestinal and Endoscopic Surgeon (SAGES), Surgical
Infection Society (SIS) Guidelines) ca eguHogywHu, ye Bcuuku nauueHmu, nogaeXkawu Ha
aneHgekmomua — He3aBucumo om cmaguss Ha Bwv3naneHuemo (kamapaAHO UAU
dnea2moHO3HO)— cAegBa ga noayyam npegonepamuBHa aHmubuomuuHa go3a. OnmuManHUsm
BpemeBu npo3opey, 3a npunokeHue e 30—60 MUHYMU Npegu UHUU3USA C UeA ocuzypsiBaHe Ha
agekBamHu cepyMHU u mbvkaHHu koHueHmpauuu Ha wMegukamMeHma no Bpeme Ha
Xupypa2uyHama uHmepBeHuus. [2,5,6,7]

MpenopbuumenHume aHmubakmepuanHu pexkumu BkalouBam:

MopBa 2eHepauuss uedanocnopuH - LedazonuH B8 kombuHauus C MEMpPOHUGA30A,
ocuzypsiBawu nokpumue kakmo cpewy 2pamMm-ompuuamenHu aepobu, maka u cpewy
aHaepobHu MukpoopaaHu3mu;

Bmopa =2eHepauus uedanocnopuH - LedokcumuH uAau uedomemaH kamo
MOHOMepanus;

MNpu nayueHMu c aHamHe3a 3a anepausi koM P-aakmamMHu aHmubuomuuu —
kauHgaMuuuH B koMmbuHauusi c amuHo2Auko3ug, a3mpeoHaM UAU AYOPOXUHOACH. [7]

BakHo 3HaueHue uma npogbrkumeAaHocmma Ha aHmubuomuyHama npodunakmuka. Cnopeg
pempocnekmuBHomo obcepBayuoHHO npoyuBaHe Buvpxy 940 nauyueHmu Cc HeycAoXHeH
aneHguuum Ha Zi-Shen K. u comp. (2022) ygonkaBaHemo Ha aHmubuomuyHama mepanus
cAeg aneHgekmomusi npu HeycAoXKHEH aneHguuum Hag 24 uaca He Bogu go cmamucmuuecku
3HauuMa pegykuust Ha nocmonepamuBHume uHdekuyuo3Hu ycaoXkHeHus, koemo nocmaBs nog
Bonpoc kauHuuHama obocHoBaHocm Ha nogobHa npakmuka. Cnopeg npocnekmuBHomo
paHgoMu3upaHo koHmpoAupaHo npoyuBaHe npu 62 nauueHmu ¢ HeyCAOKHEH aneHguuum Ha
Brotobor 0. u covmp. (2025) egHokpamHOmo npegonepamuBHO npuaoXkeHue Ha
aHmubakmepuaneH azeHm gemMoHcmpupa cbnocmaBuma edpukacHocm ¢ MHoz2okpamHume
go3u, npu no-Hucvk puck om HekenaHu AekapcmBeHu peakuuu u no-gobuvp
tdapmakoukoHomuuecku npodun. [8,9]

lNpe3 nocAegHOMO gecemuAemue Ce Hampynaxa gaHHU 3a NOMeHUUaAHa pPOAS Ha
koHcepBamuBHomo noBegeHue c u3oAupaHa aHMuUbBUOMUUHA mMepanust Npu HeycAOXKHEH
aneHguuyum. PaHgoMu3upaHu npoyuBaHus kamo APPAC trial geMmoHCmMpupam npubAu3zumeAHo
70% nvpBoHauanHa ycneBaemocm npu koHcepBamuBHo AeueHue, HO cbweBpemeHHO okoao
30% om nauueHmume peuyuguBupam B pamkume Ha egHa 2oguHa, kamo 3Ha4YumeAHa yacm
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om msax u3uckBam nocaegBawa aneHgekmomusa. AonbAHUMEAEH npobaem e
HeobxogumMocmma om ygbakeHa aHmubuomuuHa ekcno3uuus (7—10 gHu), koemo
nomeHyuanHo yBeauuaBa pucka om pe3ucmeHmHocm. lMopagu moBa mo3u nogxog ce
pa3zanexkga kamo aanmepHamuBHa cmpamezaus npu cmpoz2o cenekmupaHu nauueHmu ¢ Bucok
onepamuBeH puck uau npomuBonoka3aHus 3a Xupyp2u4yHO AEYEeHUE, HO He ce npenopuvuBa
kamo cmaHgapmHa mepanus. [10, 11]

AHTUBUOTUYHA TEPANKSA NPU YCAOXXHEH ANEHANUNT

MNpu ycaoXkHEH OCmMbp aneHguuum aHmubuomuyHama mepanus uma mepaneBmuuHo
3HaueHue u npegcmaBaaBa cobwecmBeH KOMNOHEHM OM USAAOCMHUS A€UEDEH aAn20puMbBM,
Hapeg c Xupypau4Hust KoHmpoA Ha ugmoyHuka Ha uH@ekuyusma.

EMnupuuHama aHmubuomuuHa mepanus cAegBa ga ocuz2ypu nokpumue cnpsMo 2paMm-
ompuuamenHu aepobu (Escherichia coli, Klebsiella spp.) u aHaepob6Hu MukpoopzaHu3mu
(Bacteroides fragilis, Peptostreptococcus spp.), kamo B omgeAHu cAyyau e Heobxogumo
pa3wupeHo nokpumue cpewy Pseudomonas spp. uau Enterococcus spp. BuHazu B8
3aBucumocm om AokanHama enugemMuono2usi u pe3ucmeHmHocm. [lpenopvuBaHume
mepaneBmuuHu cxemu BkalouBam:

KombuHauusi om uedanocnopuHu mpemo nokoneHue c MEMpPOHUQGa30A;

MunepayuAuH/ma3obakmam kamo MoOHOmMepanus;

Mpu meXkku cenmuyHU CbCMOSHUA UAU HaAUYUE Ha NOAUPE3UCMEHMHU u3oAamu ce

npenopbvuBa uznon3zBaHemo Ha kapbaneHeMu (MeponeHeM, UMUNEHeEM-uuAacmamut). [6, 7, 12]
Mpu agekBameH xupypauueH KoHMpoOA Ha Bb3naAumeAHUMO O02HUWE CbBpeMEHHUME gaHHU
nogkpenssm kpamku aHmubuomuuHu kypcoBe: paHgoMu3upaHomo npoyuBaHe APPIC (The
Lancet, 2023) gemoHCcmpupa cxogHa edekmuBHocm Ha 2 gHU cnpsiMO 5 gHU nocmonepamuBHu
aHmMubuomuuu npu ycAoXkHeH aneHguuum. MocaegBaausm ukoHoMuuecku aHaau3 noka3Ba u
no-Hucku pa3xogu u no-kpamvk npecmol npu kpamkus peXuM. AHano2uuHO akmyaAHume
Hacoku Ha SIS 2024 npenopvuBam oz2paHuuaBaHe Ha npogbrkumeaHocmma go MmakcumyMm 4
gHU cAeg HageXkgeH xupypauveH KoHmMpoA Ha uzmouHuka. No-gbA2ume peXkumu ce npuAazam
Nnpu HenvAeH KOHMpoOA uAu nepcucmupawu koaekyuu/cenmuuyHuo cecmosHe. WSES 2020
cbwo nogkpensi kpamkama mepanus (o6uualiHo 3—5 gHu) caeg agekBamHa caHauusi u no-
NnpogbAkumeAnHO AeveHue caMO npu abcuec/pAe2MOH UAU Heycnex Ha KkoHmMpoAa Ha
Bb3nanumeAHomMo o2HUWE. [13,14]
MepuaneHgukyAnapHuasm abcuec npegcmaBasBa aokanugupaHa 2HouHa koaekuus B gscHa
uauavHa simka, Bv3HukBawa B pe3zyamam Ha nepdopamuBeH aneHguuum. Aua2Ho3ama
obuualiHo ce nomBuvprkgaBa upe3 koHmpacmHo-ycuneHa komnlombpHa momMozpadus, kosmo
no3BonaBa onpegendHe Ha pa3Mepa u gocmbvna 3a gpeHax. TepaneBmuuyHusam nogxog e
npegumHo koHcepBamuBeH u BkalouBa kombuHauus om wupokocnekmbvpHa aHmubuomuuHa
mepanus u, npu noka3aHusi, nepkymaHeH gpeHaxk nog o6pa3eH koHmpoa. [1,2] EMnupuuHume
peXkumu caegBa ga ocuzaypsiBam nokpumue cpewy 2paM-ompuuameAnHu aepobu u aHaepobu,
kamo ce npuaazam npenopbvuBaHume CxeMu 3a aHmubuomuuHa mepanusi Npu yCAOXKHEH
aneHguuum. NpogbrkumeaHocmma Ha mepanusama obuuyaliHo e 7—10 gHu, kamo MoXe ga
6bge ygoakeHa npu nepcucmupawa cumnmomamuka uau He3zagoBoAumeneH gpeHaxk. Mpu
6razonpusmHa kauHuuHa kapmuHa (adebpuaumem, cnag Ha Bwv3naanumeaHu mapkepu)
aHmubuomuuume Mo2am ga 6vgam geeckaaupaHu u npeMuHamu kbM nepopanHu. [2,5,6,7]
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AHTUBNOTUYHA TEPAMUA NP ANEHAULUWUT B NEAUATPUYHATA NMOMYAALNA

Mpu HeycAOKHEH aneHguUUM Npu geua aHmMubuomuuyume cbw,0 uMam camo npodusakmuuHa
poasi. Cv2aacHo HaauvyHume pvkoBogcmBa ce npenopvuBa egHokpamHa npegonepamuBHa
go3a (Hanpumep ueda3oAuH + MempoHUga3oA uAu uedokcumuH/uedpomeman) ¢ go3zupoBka,
cbobpa3eHa c meanecHOmMo mezAo. NpogonkaBaHemo Ha npodurakmukama caeg onepauus He
e noka3aHo u He mps6Ba ga HagBuwaBa 24 vaca. [2,5,6,7]

Mpu ycAaokHeH aneHguuum B gemckama Bv3zpacm aHMubuomuyHOMO AEUYEeHue uMma
mepaneBmuuHo 3HaveHue. WSES 2020 npenopbvuBa emnupuyHa mepanus ¢ nokpumue cpewy
2paMm-ompuuamenHu aepobu u aHaepobu: nunepauuAuH/ma3zobakmam kamo MoHomepanus
uau uedmpuakcoH/uedomakcum B kombuHauyua ¢ MempoHugas3on, a npu mexku cayuyau —
kapbaneHemu. Mpu ocuz2ypeH xupypauuyeH KOHMpoA Ha uzmouHuka npogbAkumeAaHocmma
cnegBa ga bvge kpamka (3—5 gHu) c paHeH npexog kbM nepopanHa mepanus (caeg
npubAu3zumenHo 48 vaca) u obwa npogbamkumeaHocm nog 7 gHu. [2]

AaHHume om Western Pediatric Surgery Research Consortium (2023), BkalouBaw,o Hag 1300
geua c nanapockoncka aneHgekmomus 3a ycaokHeH aneHguuum noka3Bam, ue pa3auyHume
npomokoAu 3a npogbakaBaHe Ha aHmubuomuuHama mepanusi cAeg u3nucBaHemo Ha
nayueHma (6e3 mepanus, mepanus npu AeBkouyumo3a, yHuBepcanHa mepanus 3a Bcuuku) He
ce cBop3Bam covc 3Hauumu pa3auvus B yuecmomama Ha xupypa2uuHu uHdekuuu, noBmopHu
X0CchumaAaAu3auuu UAu noceweHust B cnewHo omgeneHue. OcBeH moBa, Hali-azpecuBHusm
npomokoA cbc 3agbAkumenHo npogbakaBaHe Ha aHmubuomuuu npu uznucBaHe ce acouyuupa
C no-uecmu uHmepBeHuuu cAeg gexocnumaauzauus (nepkymaHeH gpeHaX Ha
uHmpaabgomuHanHu koaekuuu/abcuecu, ycmaHoBeHu caAeg onepauyusi, noBmopHo
UHUYUUpaHe Ha BeHO3HU aHMubuoMuuu nopagu KAUHUUHO UAU AaBOpamOpPHO NepcucmMupaHe
Ha uHdekuus). ToBa noguepmaBa, ye pymuHHOMO npogbAkaBaHe Ha aHmMubuomuuHa
mepanus caeg uznucBaHe npu geua c ycAOXKHEH aneHguuum He HOocu noA3a u e onpaBgaHo
camo B uHguBugyanHu cAayyau npu kauHuuHU uHgukayuu. [15]

AHTUBUOTUYHA TEPANUA NPU ANEHANUWUT NPU BPEMEHHU

MNpu 6pemMeHHU nauueHmMku cxemume Ha nepuonepamuBHa aHmubuomuyHa mepanus He ce
pa3auuaBam cowecmBeHo om me3u npu obwama nonyaauus — u3noa3Bam ce
wupokocnekmvpHu peXumu, nokpuBawu 2paM-ompuuameAHu aepobu u aHaepobu
(uedanocnopuHu + MempoHUga3oA, nunepauuAuH/mazobakmam). Bonpeku moBa, 3a pa3auka
om gpyau 2pynu, koHcepBamuBeH aHmubuomuueH nogxog 6e3 aneHgekmomusi He ce
npenopvuBa nopagu noBuweHus puck om nepdopauus, 2eHepaAu3upaH nepumoHUM, cencuc,
npexgeBpemeHHo pakgaHe u demanHa cmbpm. Mpu u3zbopa Ha aHMubakmepuaneH azeHm
mpa6Ba ga ce omuyuma pemomokcuyHocmma: mempauyukauHume ce u3zbazBam nopagu
yBpexkgaHusi Ha kocmu u 36U, dAYyOpOXUHOAOHUME — nopagu puck om xoHgpomokcuuHocm,
a  amuHoz2Aauko3ugume  —  3apagu  nomeHuuaAHa  omomokcuuyHocm.  3amoBa
nepuonepamuBHama aHmubuomuyHa mepanus ce 6a3upa Ha uedarocnopuHu u B-aakmam/B-
AakmamasHu uHxubumopu, koumo umam gobvbp npodua Ha 6e3zonacHocm no Bpeme Ha
bpemeHHocm. [16]
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3AKAKOYEHUE

MepuonepamuBHama aHmMubuomMuUUHa mMepanus npu ocmMbp aneHguuum ocmaBa kalouoB
enemMeHm om koMnaekcHomo AeueHue, kamo nogxogbm ce onpegeAst 0CHOBHO om cmagus Ha
Bb3nanumenHua npouec. Mpu HeycAokHEH aneHguuum aHmubuomuuyume umMam Uu3usAO
npodurakmuuHa poas, oz2paHuyeHa go egHokpamHa npegonepamuBHa go3a, gokamo npu
ycnoXkHeHU dopmu me npugobuBam mepaneBmuuHo 3HaueHue, HO NpogbAkumeaHOoCcMMmMa
cAegBa ga bvbge kpamka npu HagexXgeH xupypauueH KoHMpoA. AaHHUMEe om paHgoMu3upaHu
npoyuBaHusi u MemaaHaAu3u icHo noka3zBam, ue ygoamkeHama aHmubuomuyHa mepanus He
pegyuupa nocmonepamuBHume uHdekuyuu, Ho yBeauuaBa pucka om pe3ucmeHmHocm u
HekenaHu peakuuu. CvuBpemeHHume MeXkgyHapogHu pbvkoBogcmBa (SIS, WSES, ASHP)
noguepmaBam HeobxogumMocmma om payuoHaAHa, kpamka u ueaeHacoueHa aHmubuomuyHa
mepanus, uHguBugyaau3upaHa cnopeg kauHuuHusa koHmekem..
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PERIOPERATIVE ANTIBIOTIC THERAPY IN ACUTE APPENDICITIS [ENGLISH]

SUMMARY

The acute appendicitis is the most common surgical emergency in the abdominal surgery,
which includes the antibiotic therapy as a significant part of the complex approach in its
treatment. In the modern practice it is administered both as perioperative prophylaxis and as
therapeutic measure in complicated forms. The present clinical studies and international
guidelines emphasize the significance of the rational choice of antibacterial regimens, the
adequate time of administration, and the optimal duration of the therapy, while the aim is
achievement of balance between efficacy and limitation of the risk from resistance. This
review has as its purpose presenting of the current proofs and consensus recommendations
regarding the role of perioperative antibiotic therapy in acute appendicitis.

KEYWORDS
antibiotic therapy, non-complicated appendicitis, complicated appendicites

INTRODUCTION

The appendicitis represents inflammation of vermiform appendix and is the most common
emergency surgical pathology in the abdominal surgery, with yearly morbidity of about 96-100
cases per 100 000 adults. The diagnostic algorithm includes medical history, physical
examination, laboratory parameters, and radiology imaging, owing to which timely diagnosis is
achieved in more than 90% of the cases. [1,2]

The modern clinical practice divides the acute appendicitis into non-complicated and
complicated one. The non-complicated appendicitis includes catarrhal and phlegmonous
forms, in which there are no data of perforation, gangrene, periappendicular abscess or
peritonitis. The complicated appendicitis comprises all cases with perforation, gangrenous
inflammation, periappendicular abscess, phlegmon, or diffuse peritonitis. This differentiation
has essential significance for the therapeutic approach, and the indications for perioperative
antibiotic therapy. [1,2]

The microbiological profile in acute appendicitis demonstrates significant variability. Aerobic
microorganisms are mainly observed in the initial stages of the inflammatory process, while
the worsening to advanced forms is characterized with polymicrobic associations, including
simultaneously aerobic and anaerobic flora. In gangrenous and perforative appendicitis most
frequently are isolated Escherechia coli, Peptostreptococcus spp., Bacteroides fragilis and
representatives of the Pseudomonas genus, which have essential significance for the systemic
infectious complications. [1]

The surgical treatment of appendicitis dates from 1735, when the first appendectomy was
described.[3] In the last few decades, however, the laparoscopic appendectomy gained ground
as a standard, providing advantages as reduced postoperative pain and shorter hospital stay.
Together with the surgical treatment, the modern studies demonstrate the possibility of
conservative therapeutic measures only in non-complicated forms by means of isolated
antibiotic therapy, even though with considerable risk from relapse.

This emphasizes the role of the antibiotic therapy in the overall management of the acute
appendicitis — both as an element of the perioperative prophylaxis, and as therapeutic
measure in complicated cases. The aim of this review is to present the modern proofs and
international recommendations with respect to the perioperative antibiotic therapy for that
disease, with accent on the indications, the choice of antibiotic regimens, and the optimal
duration.

DOI:10.5281/zenodo.17389316 106


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

ANTIBIOTIC THERAPY IN NON-COMPLICATED APPENDICITIS
In non-complicated acute appendicitis, the role of the antibiotic therapy is predominantly
prophylactic. The basic aim is reduction of the risk from surgical site infections and from
development of septic complications. The systematic review of 45 randomized controlled
studies, with a total of 9576 patients, showed that the antibiotic prophylaxis is more effective
than placebo for prevention of wound infections and intraabdominal abscesses after
appendectomy, regardless of whether the appendicitis is non-complicated or complicated. [4]
The modern clinical guidelines (World Society of Emergency Surgery Jerusalem guidelines,
Society of American Gastrointestinal and Endoscopic Surgeons (SAGES), Surgical Infection
Society (SIS) Guidelines) are unanimous that all patients, who are subject to appendectomy —
regardless of the stage of inflammation (catarrhal or phlegmonous) — are to receive a
preoperative antibiotic dose. The optimal time window for administration is 30-60 minutes
before incision with the purpose of ensuring adequate serum and tissue concentrations of the
medication during the surgical intervention. [2, 5, 6, 7]
The recommendatory antibacterial regimens include:

First generation of cephalosporins - Cefazolin in combination with metronidazole,
ensuring coverage against both Gram-negative aerobs, and anaerobic microorganisms;

Second generation of cephalosporins - Cefoxitin or cefotetan as a monotherapy;

In patients with medical history of allergy to B-lactam antibiotics — clindamycin in
combination with aminoglycoside, aztreonam, or fluoroquinolone. [7]
The duration of the antibiotic prophylaxis has important significance. According to the
retrospective observational study, on 940 patients with non-complicated appendicitis, by Zi-
Shen K. et al. (2022), the extension of the antibiotic therapy after appendectomy in non-
complicated appendicitis with more than 24 hours does not result in statistically significant
reduction of the postoperative infectious complications, which questions the clinical validity
of such a practice. According to the prospective randomized controlled study, in 62 patients
with non-complicated appendicitis, by Brotobor O. et al. (2025), the single preoperative
administration of an antibacterial agent demonstrates comparable efficacy with multiple
doses, with lower risk from adverse medicinal reactions and better pharmaco-economical
profile. [8, 9]
During the last decade, there was accumulation of data for a potential role of the conservative
therapeutic measures with isolated antibiotic therapy in non-complicated appendicitis.
Randomized studies, as APPAC trial, demonstrated approximately 70% initial success in
conservative treatment, but at the same time about 30% of the patients had relapse within
one year, while a significant part of them required following appendectomy. An additional
problem was the need of extended antibiotic exposition (7-10 days), which potentially
increased the risk from resistance. That is why this approach was reviewed both as an
alternative strategy in strictly selected patients with high surgical risk or contraindications for
surgical treatment, but it was not recommended as a standard therapy. [10, 11]

ANTIBIOTIC THERAPY IN COMPLICATED APPENDICITIS

In case of complicated acute appendicitis, the antibiotic therapy has therapeutic significance
and represents an essential component from the overall therapeutic algorithm together with
the surgical control of the source of infection.

The empirical antibiotic therapy is to ensure coverage against Gram-negative aerobs
(Escherichia coli, Klebsiella spp.), and anaerobic microorganisms (Bacteroides fragilis,
Peptostreptococcus spp.), while in separate cases, extended coverage against Pseudomonas
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spp. or Enterococcus spp. is necessary, always depending on the local epidemiology and
resistance. The recommendatory therapeutic regimens include:

. Combination of cephalosporins of third generation with metronidazole;
. Piperacillin/tazobactam as a monotherapy;
. In severe septic conditions or presence of polyresistant isolates, the administration of

carbapenems (meropenem, imipenem-cilastatin) is recommended. [6, 7, 12]

With adequate surgical control of the inflammation, the current data support the brief
antibiotic courses: the randomized study APPIC (The Lancet, 2023) demonstrated similar
effectiveness of 2 days compared to 5 days of postoperative antibiotics in complicated
appendicitis. The following economic analysis shows both lower expenses and shorter hospital
stay with the brief regimen. Analogically, the current guidelines of SIS 2024 recommend
limitation of the duration of up to maximum of 4 days after reliable surgical control of the
source. The longer regimens are administered with incomplete control or persisting
collections/septic condition. WSES 2020 also maintains the brief therapy (usually 3-5 days)
after adequate sanative treatment, and more prolonged treatment only with
abscess/phlegmon or failure of the control of inflammatory focus. [13, 14]

The periappendicular abscess represents localized purulent collection in right iliac fossa,
occurring as a result of perforative appendicitis. The diagnosis is usually confirmed by means
of contrast-enhanced computed tomography, which allows determination of the size and
approach for drainage. The therapeutic approach is mainly conservative and it includes a
combination of wide spectrum antibiotic therapy, and, with indications, percutaneous
drainage under imaging control. [1,2] The empirical regimens are to ensure coverage against
Gram-negative aerobs and anaerobs, while the recommendatory regimens for antibiotic
therapy are applied in complicated appendicitis. The duration of the therapy is usually 7-10
days, while it can be prolonged with persisting symptoms or unsatisfactory drainage. With
favorable clinical picture (afebricity, reduction of the inflammatory markers), the antibiotics
can be deescalated with transfer to perioral therapy. [2, 5, 6, 7]

ANTIBIOTIC THERAPY IN APPENDICITIS IN THE PEDIATRIC POPULATION

The antibiotics also have only prophylactic role in non-complicated appendicitis in children.
According to the present guidelines, a single preoperative dose is recommended (e.g., cefazolin
+ metronidazole, or cefoxitin/cefotetan) in a dosage, consistent with the body weight. The
continuation of the prophylaxis after operation is not indicated and must not exceed 24 hours.
[2,5,6,7]

In case of complicated appendicitis in childhood, the antibiotic treatment has therapeutic
significance. WSES 2020 recommends empirical therapy with coverage against Gram-
negative aerobs and anaerobs: piperacillin/tazobactam as a monotherapy or
ceftriaxone/cefotaxime in combination with metronidazole, while in more severe cases —
carbapenems. When surgical control of the source is ensured, the duration is to be brief (3-5
days) with early transfer to peroral therapy (after approximately 48 hours) and total duration
of less than 7 days. [2]

The data from Western Pediatric Surgery Research Consortium (2023), including more than
1300 children with laparoscopic appendectomy for complicated appendicitis, show that the
various protocols for continuation of the antibiotic therapy after hospital discharge of patient
(without therapy, therapy with leukocytosis, universal therapy for all) are not related to
significant differences in the frequency of surgical infections, repeated hospitalizations, or
visits at the emergency department. Besides, the most aggressive protocol with obligatory
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continuation of antibiotics, at the time of hospital discharge, is associated with more frequent
interventions after the end of hospitalization (percutaneous drainage of intraabdominal
collections/abscesses found after operation, repeated initiation of venous antibiotics due to
clinical or laboratory persistence of infection). This emphasizes that the routine continuation
of antibiotic therapy after hospital discharge in children with complicated appendicitis is not
beneficial, and is justified only in individual cases with clinical indications. [15]

ANTIBIOTIC THERAPY IN APPENDICITIS IN PREGNANT WOMEN

In pregnant patients, the regimens of perioperative antibiotic therapy do not differ
significantly from of the general population — wide spectrum regimens, with coverage against
Gram-negative aerobs and anaerobs (metronidazole + cephalosporins,
piperacillin/tazobactam). In spite of that, by contrast of other groups, conservative antibiotic
approach without appendectomy is not recommendatory due to the increased risk from
perforation, generalized peritonitis, sepsis, premature birth, and fetal death. In the choice of
an antibacterial agent the fetotoxicity must be considered: tetracyclines are avoided due to
harming of bones and teeth, fluoroquinolones — due to risk from chondrotoxicity, while
aminoglycosides — due to potential ototoxicity. That is why the perioperative antibiotic
therapy is based on cephalosporins and B-lactam/B-lactamase inhibitors, which have good
safety profile during pregnancy. [16]

CONCLUSION

The perioperative antibiotic therapy in acute appendicitis remains a key element of the
complex treatment, while the approach is determined mainly by the stage of inflammatory
disease process. Innon-complicated appendicitis, the antibiotics have an entirely prophylactic
role, limited to a single preoperative dose, while with complicated forms they acquire
therapeutic significance, but the duration is to be brief, with reliable surgical control. The data
of randomized studies and meta-analyses clearly show that the extended antibiotic therapy
does not reduce the postoperative infections, but increases the risk from resistance and
adverse reactions. The up-to-date international guidelines (SIS, WSES, ASHP) emphasize the
need from rational, brief, and purposeful antibiotic therapy, that is individualized according to
the clinical context.
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NAMAPOCKOMNCKA UAU OTBOPEHA ANEHAEKTOMKA NMPU CNELMOUYHATPYNA
MALUMEHTU [BULGARIAN]

PE3HOME

YBog: ANanapockonckama aneHgekmomusi, npeBvpHama om HoBocm B8 cmaHgapmHa
npouegypa npu noBeuemo nauueHmu, 3aeMa no-guckymabuaHa no3uuus Wo ce omHacs go
cneyuduyHu 2pynu nauyueHmu: 6peMeHHuU, Bb3pacmHu (Hag 652), geua, nauueHmu ¢ mexkku
npugpy>kaBawu 3abonsBaHusa uau c npeguwHU kopeMHU onepauuu.

Memogu: Ta3u cmamus ueAu ga u3zBopwu cucmeMamuueH AumepamypeH 0630p 8 cBemoBeH
mMaw,ab om 20052 go 20252 u ga gage omzoBop Ha gunemama omBopeHa uAu Aanapockoncka
aneHgekmomusa npu cneyuduuHu 2pynu nauueHmu. M3non3BaHu ca Bcuuku ocHOBHU mMegu-
uuHcku 6a3u gaHHu, omkpoeHu ca nybaukyBaHume u3caegBaHusi no memama, 3a ga 6ovgam
aHaAu3upaHu. lMpuopumu3upaHu ca CuCMeMamuuyHU npez2Aegu, Mema-aHaAu3u U 20AeMU
koxopmu. AonoAHUMeEAHO B cmamusama e BkaloueH u uHCMuMyuuoHanHUSM onum 8 YMBAA
Bypz2acmeg 3a nepuog om 6 2oguHu (2019-2025), o6xBawaw, 321 nauueHmu B pa3AuuHa
Bv3pacm.

Pe3yamamu: N3caegBaHuama cbc cAyyau Ha bpemeHHU nauyueHmku c ocmbp aneHgeuum
noka3zBam pa3HonocouHu pe3yaAmamu 3a 6e3onacHocmma Ha naoga. [lo-2oAsiMa uecmoma Ha
abopmu npu Aanapockonckama uHmepBeHuusi, HO no-koc 60AHUUEH npecmol, no-Hucka
uecmoma Ha paHeBu ycaokHeHus. Mo-ckopowHu npoyuBaHus (caeg 20102) noguepmaBam
npueMAauBocmma Ha Aanapockonckama aneHgekmomusi npu BpeMeHHU nauueHmKku npu
HaAnuuuemo Ha onumeH ekun, koopguHauus c akywep-2uHekoAoz2, Hy)kHama anapamypa
3aegHo0 ¢ akmuBHo cvobpakeHue cbC cbCMoOsHUEMO Ha nauueHmkama (no3uuus Ha
nauueHmkama, Hucko uHcydAauuoHHO HansizaHe) go Bmopuss mpumecmup. MNpu 6pemMeHHU
»keHu B mpemu mpumMecmbvbp Memog Ha u36op ocmaBa omBopeHama aneHgekmomus.

Mpu geua Mema-aHaAu3zume HacbpuyaBam aAanapockonckama aneHgekmomus, 3apagu
cBvp3aHume c Hes no-manka uecmoma Ha paHeBu ycaoXkHeHusi, no-kpamvk 60AHUYEH
npecmol, Ho 6e3 3HauumenHa pa3auka 8 onepamuBHo Bpeme.

Mpu no-Bv3pacmHume nauueHmMu u noAumopbugHu makuBa u3caegBaHussma uzmuvkBam
npegumcmBama Ha nanapockonckama aneHgekmomus, kozamo cbcmosiHuemo Ha nayueHma
no3BonsBa u3BvpwBaHemo Ha uHmepBeHuusma. Bvnpeku ue npu caydyaume ¢ ycAoXkHeHu
dopMuU Ha ocmbp aneHguuum, npenopbvuumenHa e koHBeHuuoHaaHama aneHgekmomus.
MpeguwHu kopeMHu onepayuu He ca obauzamHu npomuBonoka3aHus 3a u3BvopwBaHe Ha
nanapockoncka uimepBeHuyus, Ho yBeauuaBam pucka om koHBepcus.

N3Bog: He MoXke ga ce 20Bopu 3a yHuBepcaneH u eguHcmBeH npaBuneH nogxog. PeweHuemo
ganu ga bvge u3BvpweHa nanapockoncka uau omBopeHa aneHgekmomusi, mps6Ba ga 6vge
cbobpa3eHo c usnama ocobeHocm Ha uHguBugyanHus cayuau u nogezomoBkama Ha ekuna.

KARQUYOBU AYMUA
aneHgekmomus, b6peMeHHOCM, geua, Bb3pacmHu, ycAoXkHeHus

YBOA

Nanapockonckama aneHgekmomusa (AA] omgaBHa e npegnoyumaHama onepamuBHa
uHmepBeHuusa B caAyyuaume Ha HeyCAOXKHEH OCmMbp aneHguuum B MHo20 ueHmpoBe, mokmo
3apagu npegumcmBama, koumo ugBam c npunazaHemo U — no-MaAka yuecmoma Ha paHeBu
ycnokHeHus B cpaBaHeHue c koHBeHuuoHanHama aneHgekmomus (OA/KA), no-gobpa
aHanze3us, no-kpamuvk 6oAaHUUEeH npecmol. CvBpemeHHUmMe npenopbvku (WSES 2020) knoHam
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kom Aanapockonckusa nogxog, covbweBpemeHHo omuyumatku MAcmomo U Ha
koHBeHUuoHaAnHama aneHgekmoMus npu cneyu@uyHU 2pynu nayueHmMu U mexHume ocobeHu
cAydau. (Salomone Di Saverio et al 2020)

CvobpakeHuemo puck-noa3a, BeposmHocmma 3a koHBepcus, cneuuduuyHu mexHuuecku
dakmopu npu 6pemeHHu keHu, Bb3pacmHu xopa, geua, noAumopbugHu nayueHmu u makuBa c
npegxogHu KopeMHU onepauuu Mo2am ga npoMeHsim u3bopa Ha xupypauuecku nogxog. To3u
AumepamypeH 0630p ueau ga u3Bvpwu kpamvk npeszaeg u cuHme3 Ha gocmbnHume
mMeguyuHcku gaHHuU, nybaukyBaHu B pa3auuHu MeguuyuHcku naamdopmu, 0606wu U
cbnocmaBu gaHHUMeE om Hawusi onum.

METOAU

MNpoBegeH e 0bwupeH 0630peH Nnpeaaeg C UeA CUHME3 HAa CbBpeMeHHUMEe gaHHU, cpaBHsaBawu
nanapockonckama u omBopeHa aneHgekmomusa B cneuuduyHu 2pynu nauueHMu: BpeMeHHuU
»keHu, Bv3pacmHu xopa (Hag 65-2o0guwHa Bv3pacm), geua, Auua ¢ mexkku conomcmBawu
3aboAaBaHus U nayueHmMu ¢ npegxogHu kopeMHu onepayuu.

HayuH Ha mvpceHe:
Hapeg c gaHHUME om Hawusi UHCMUMYUUOHaAEH onum 3a nepuoga om 2019 go 20252. 6e
u3BopweH MemoguueH npez2Aeg Ha peueH3upaHa Aumepamypa om PubMed, PMC,
SpringerLink, ScienceDirect, BMC/WSES u gpyau 6a3u gaHHU. TopceHusima 6sixa 02paHuUJeHu
go nybaukauuu Ha aHzaulicku e3uk go cenmemBpu 20252. ¢ kalouoBu gymu B8 kombuHauyus :
“appendectomy,” “laparoscopic,” “open,” “pregnancy,” “pediatric,” “children,” “elderly,”
“geriatric,” “comorbidity,” “polymorbid,” “prior abdominal surgery,” “conversion to open,” and
“complicated appendicitis.”

Cenekyusi Ha Aumepamypa:
BkaloueHu 6sixa KAUHUYEH ONUM, CUCMEMamMUuUYHU Npe2Aegu, Mema-aHaAu3u, paHgoMu3upaHu
kAuHU4YHU npoyuBaHus, npocnekmuBHu u pempocnekmuBHu koxopmHu npoyuBaHus u 2onemu
cepuu om cAyyau u koHmpoau, koumo cpaBHaBam aanapockonckama u omBopeHa aneHgek-
moMusi u cbobwaBam 3a noHe eguH om cAegHUumMe pe3yramamu: 3aboaeBaemocm uau
cMbpmHocm, koHBepcusi, onepamuBHo Bpeme, 6oAHUUeH npecmol, 3a2yba Ha NAOG UAU
ycnoXkHeHus, paHeBu ycao)XkHeHuUs uau gpy2u nocmonepamuBHu ycaoXkHeHus1, cBbp3aHu npsko
C npouegypama.
B cmamusima 6e npegocmaBeH u 0630p Ha UHCMUMYyUuoHaAHUss onum 8 MBAA Bypaacmeg 3a
nepuog om 6 2oguHu (2019-2025), 06xBawaw, 321 nayueHmu B pa3auuHa Bv3pacm. 3a mo3u
nepuog ca u3BvpweHu 174 aanapockoncku (2 om koumo koHBepcuu) u 147 omBopeHu
aneHgekmomuu. Koxopmama BkalouBa 48 nauyueHmu nog 18-zoguwHa Bwv3pacm u 21
nayueHmu Hag 65-2oguwHa Bv3pacm. be3z Aemaaumem B npegmaBeHama 2pyna.
Aoknagu om cayuau, pe3lomema om koHdepeHuuu 6e3 peueH3us u npoyuBaHusa 6e3
cpaBHumeaHa 2pyna 6s1xa uzkaloueHu.

O6pabomka u aHaAu3 Ha gaHHume:
ABama He3aBucumu peueH3zeHmu npoBepuxa u npeaaegaxa abcmpakmu u cmamuu 3a
peneBaHmHocm u u3Baskoxa uHpopmauusma, kosmo 6e cmpykmypupaHa B8 mabauuu:
npoyuBaHe, pagmep Ha u3Bagka, kalouoBu cpaBHumenHu mouku. HecbomBemcmBusima 6sxa
nogAoXkeHu Ha guckycusa c nocmuzHam koHceHcyc.
KauecmBomo Ha BkaloueHume npoyuBaHusa 6e oueHeHo kamo cucmemMamuyHume npeaaegu u
Mema-aHaAu3u ce cuemoxa 3a gokazameacmBa om Hau-Bucoko HuBo, caegBaHu om
paHgomu3upaHu koHmpoAupaHu npoyuBaHus U 20AeMu MHo20ueHmMpoBu HabAlogameaHu
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npoyuBaHusi. EgHoueHmpoBu pepocnekmuBHu u3caegBaHusa 6s1xa ugnon3BaHu B nogkpena Ha
Hy>kgama om guckycus.

MNMopagu KAuHUYHamMa u MeEMOgOAO2UYHA Xemepo2eHHOCM Ha npoyuBaHusma no memama -
me)kecm Ha 3abonsBaHe, kpumepuu 3a BkalouBaHe Ha cneyuduyHumMe 2pynu, nocmuzHamu
pegyamamu, He 6e u3BvpweH koauuecmBeH mMema-aHanu3. Pesyanmamume 6sxa cuHme-
3upaHu onucameAHo ¢ npeBec Ha kAuHUUHO 3HaYUMUMe gocmua2Hamu gaHHU, koumo 3ana3uxa
cBossma meHgeHuyusa u3 usmouHuyume c Hal-Bucoko HUBo Ha gokagameancmBeHocm.

PE3YATATU U AUCKYCUA

BkaloueHu bsixa peneBaHmHu nybaukayuu egHu, om koumo obwonpuemu npenopvku (WSES
2020; SAGES 2021), noHe 5 cucmeMamuuHu npezaaega u Mema-aHaAu3a, 4 MyamuueHmpoBu
UAU HaUUOHaAHU aHaAu3a Ha 6a3u gaHHu, 7 egHoueHmpoBu cpaBHumeaHu koxopmu, 3
npocnekmuBHu npoyuBaHus, yuacmuuHo ¢okycupaHu Bvpxy yecmomama Ha koHBepcus, 7-
20guweH onum no memama 8 MBAA bypzacmeg. AaHHume nokpuBaxa cAyyau Ha Hag 60,000
nayueHmMu cpeg 5-me cnoMeHamu 2pynu cneuu@uyHu hayueHmu.

A. BpeMeHHuU XeHu

MNMo- paHHU Mema-aHaAu3u (Lee et al. 2019) u npoyuBaHus mMexkgy 2012-2019 (Wilasrusmee et
al 2012) cvobwaBam 3a cmamucmuyecku 3Hauumo yBeauueH puck om 3azyba Ha nhaoga npu
nanapockoncka aneHgekmomusa (pooled OR=1.7) Ha ¢poHa Ha moBa pezyamamume om AA
noka3zBam no-Hucka uecmoma Ha uHdekuuu Ha onepamuBHomo mssicmo (SSI — surgical site
infection), no-kpamvk 60AHUUEH npecmol B cpaBHeHue ¢ OA.

CkopowHu 0630pu (Zhang et al. 2021) u u3Bogu om cvBpemeHHu npenopbku (SAGES 2021) He
nomBuvprkgaBam cvobwaBaHus npekomepeH puck om 3az2yba Ha naoga uau npeXkgeBpemMeHHo
paxkgaHe B paHHume Meceuu Ha 6pemeHHocmma. [lo-paHHume cmouHocmu 6uBam
npunucBaHu Ha Hecvobpa3eHO uHMpaabgoMUHAAHO HansiczaHe, Oz2paHuueHa akywepcka
nogkpena. BakHo e ga ce ombenexku, ue HauuHbm Ha u3BvpwBaHe Ha AA nogaeXu Ha
mogudukauuu kamo gocmwvn no Hasson BmMecmo Veress, A58 cmpaHuueH HakAOH HA msAOmMoO
Ha nayueHmkama caeg nbpBomo mpumeceuue, Cb3gageHomo uHmMpaabgoMUHaAHO HaAsi2aHe,
MyAamugucuunAuHapHa koopguHauus. (SAGES Kumar et al 2024). Memog Ha u36op e OA B
NOCAEGHOMO MpuMecuyue uAu npu cycnekuuu 3a ycaokHeHa popma Ha 0Cmbp aneHguuum,
HecmabuAHOCM Ha nA0ga, Aunca Ha ekun uau mexHuka.

Tabauua 1. BpemeHHu »keHu: nanapockoncka uau omBopeHa aneHgekmomus.

MpoyuBaHe | Au3ailH u N (AA/OA) | OcHoBHu OcHoBHU cpaBHUMeAHu
/ToguHa nonyaauus pe3yamamu pe3yamamu (AA cpewy
OA)
Lee etal., CucmemMamuueH | 22 3azyba Ha M puck om 3azyba Ha
2019 (1) 0630p + Mema- | npoyuBaHus | nAoga, naoga (OR=1.7) npu AA;
aHaAu3 Ha (4,700 npekgeBpemeH 4 uHdekuyus Ha paHama;
6pemMeHHU XeHU | nayueHmu) | Ho pa)kgaHe, nogobeH puck 3a
C ocmbp uHdekuus Ha npexkgeBpemeH HO
aneHguuum paHama, pakgaHe; ¥ 60AHUYEH
60AHUYEH npecmou
npecmou
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Zhang et OcHoBeH Mvema- | 18 MatuuHa / Hsama 3Hauumo 1 fHa
al., 2021 (2) | aHaau3 c no- npoyuBaHus | demanHa 3a2ybama Ha naoga; Mpu
20AEMU Cepuu (~3,800 3aboneBaemocm, | AA:{ uHdekuyuama Ha
nauueHmu) | 6oAHUYEH paHama u ¥ 60AHUYHUS
npecmou npecmou
SAGES Hacoku, — be3zonacHocm NA 6e3onacHa/
Guideline, | 6a3upaHu Ha Ha npuemauBa - npu Hucko
2021 (3) gokazameacmBa Aanapockonus HanszaHe Ha COp,
3a npu omBopeH
Aanapockonusi bpemMeHHOCM gocmbn/Hasson AsB80o
no Bpeme Ha CMpaHUYHo HaknaHsiHE
bpeMeHHOCM 2Bmopu mpumecmubp
WSES MeXgyHapogHu | — Mpenopvku 3a Mogkpens AA npu
Jerusalem | Hacoku 3a noBegeHue onumHu ekunu c
Guideline, | ocmuvp akywepcko cogeticmBue
2020 (4) aneHguuum
b. Aeua

Mema-aHaAu3 om Aziz et al (Hag 18 000 geua) cvobwaBa, ue NA geMoHCcmpupa no-Hucka
yecmoma Ha AokaAHu uHdekuuu (SSI) u no-kpamvk 60AHUYEH npecmol, HO C ygbAkeHO
onepamuBHo Bpeme (=8—12 MuHymu). MyamuueHmpuuHu npoyuBaHusa 3a ycAoXkKHEHU GopMu
Ha ocmbp aneHguuum npu geua (Neogi et al. 2022) cow,o nomBovpkgaBam no-Huckama
yecmomoma Ha nocmonepamuBHu ycaoXkHeHus u puck om uHmpabgomuHanHu abcuecu,
cbomBemcmBaw, Ha mo3u npu u3BvpwBaHe u Ha OA. WSES 2020 nogkpena AA kamo
edbekmuBeH cmaHgapmeH nogxog 3a pa3pewaBaHe Ha ocmbp HEYCAOKHEH U YCAOXHEH
aneHguuum npu geua. OA ocmaBa akmyaneH nogxog npu ocobeHo MaAku geua, onpegeAeHu
ob6cmosimencmBa, cBvp3aHu ¢ ekun u mexHuuecka HaaAuuHocm.

Tabauua 2. Aeua: nanapockoncka uau omBopeHa aneHgekmomus.

MpoyuBaHe | Au3zaliH u N (AA/OA) | OcHOBHu OcHOBHuU cpaBHUMeAHuU
/ToguHa nonyaauyus pe3yaAmamu pe3yamamu (AA cpewy
0A)
Aziz et al., Mema-aHaAu3z Ha | 42 MHpekyuu Ha 4 uHpekuyus Ha paHama
2006 (5) neguampuuHu npoyuBaHus | paHama, u v 6OAHUYHUSA
npoyuBaHus (>18,000 UHmMpaabgoMuH | npecmol npu AA T
nauueHmu) | aAnHU abuecu, onepamuBHo Bpeme(
onepamuBHo =8— 12MuH); ™
Bpewme, UHMpaabgoMuHaAHU
H6oAHUUEH abuecu
npecmou
Neogi et MyamuueHmpoBo | 1,127 CaegonepamuBH | MpuNA > ¢
al., 2022 koxopmHo nauueHmu U YCAOXKHEHUS, HaMansBaHe Ha
(6) npoyuBaHe H6O0AHUUEH ycAokHeHuUssma,
npecmou 60AHUUEH npecmol;
CMbpmHOCmM CX0gHa CMbpmHocm
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WSES Hacoku 3a
Jerusalem | noBegeHue B
Guideline, | neguampusma
2020 (4)

Ocmuop
aneHguuum B
gemcka
Bb3pacm

3a AA kamo nvpBa
AUHUSI 33 AEUYEHUE Npu
HeycAoXHeHu, kakmo u
Npu YCAOXXHEHU CAyYau
Ha aneHguuum B
gemcka Bv3pacm

B. Bv3pacmHu xopa (= 65 20guHu) u NOAUMOpPBUgHU hauueHMu
Cnopeg gBa mMema-aHanu3a (Wang et al. 2019; Southgate et al. 2012) AA npu Bv3pacmHu
nayueHMu Ha u Hag 65-zoguwHa Bv3pacm gemoHcmpupa no-Hucka cAegonepamuBHa
cMbpmHocm (OR=0.55), no-pegku obwu ycaoXkHeHus, no-kpamwvk 6oAHUYEeH npecmod.
MogobHuU pe3yaAmamu gemoHCcmpupam u B 2pynu Ha Bb3pacmHu nauueHmu ¢ komopbugHocm
npemuHaAu AA cnopeg gaHHUMeE 0m HauyuoHaAHOo npoyuBaHe (Yeh et al. 2011). Ho OA noka3Ba
npegumcmBa npu Bv3pacmHu nauueHmu c ycAokHeHa ¢opma Ha ocmbp aneHguuum,
XEeMOgUHaMuuHa HecmabuAHocm u mexkku copgeyHu 3abonsBaHus.

Tabauua 3. Bb3pacmHu xopa (= 65 20guHu) u noAumMopbugHu nayueHmu: Aanapockoncka uau

omBopeHa aneHgekmomus

MpoyuBaHe | Au3ailH u N (AA/OA) | OcHOBHu OcHOBHU cpaBHUMeEAHU
/ToguHa nonyaayus pe3yamamu pe3yamamu (AA cpewy
OA)
Wang et Mema-aHaAu3 ~8,400 CMbpmHocm, 4 CMbpmHocm , ¥
al., 2019 (7) | Ha 13 nauueHmMu 3aboneBaemocm | obwume ycaoXkHeHus; ¥
npoyuBaHus npu u 6oAHUYEH 6o0AHUUHUA Nnpecmol npu
Bb3pacmHu npecmod NA
nauyueHmu
Southgate | CucmemamuueH | 11 CMbpmHocm, NA > L cMbpmHocm, ¥
etal., 2012 | 0630p / Mema- npoyuBaHus | uHdekuyus Ha uHdekuuu Ha
(8) aHaAu3 npu (~7,000 paHama, nopmoBeme,
Bv3pacmHu nauueHmu) | 6o0AHUYEH 6oAHUUEH npecmol; Aeko
npecmou 1 onepamuBHo Bpeme
Yeh et al., HauuoHaAHa >18,000 CMbpmHocm, NA e no- bAazonpusmHa
2011 (9) 6a3a gaHHu; nauueHmu 60AHUYEH npu Bv3pacmHu u
Bb3pacmHu+ npecmod, komopbugHuU nauyueHMu
komopbugHu pa3xogu 4 6oAHUUeH npecmol,
cCMbpmHocm, cpaBHumu
pa3xogu
Barut & EgHoueHmpoBo | 67 YcaoXkHeHus, 06wo: LA=OA; npu
Ceylan, npoyuBaHe; nauueHmu 60AHUYEH YCAOXHEHU CAyyau, no-
2024 (10) Bv3pacmHu > (34NA/33 npecmod, gobpe NA - | BoAHUUEH
652. C ocmup 0A) onepamuBHo npecmod, yCAOKHEHUS
aneHguuum Bpeme
Jailani et MpocnekmuBHo | 98 OnepamuBHa NA - ¥ onepamuBHo
al., 2021 cpaBHumeaHo nayueHmu paHa, none (3 % vs 12 %), ™
(11) npoyuBaHe, (48 NA/50 | onepamuBHo onepamuBHo
ycAoKHEHUE 0A) Bpewme, Bpeme;cxogeH 60AHUYEH
aneHguuum npecmou, noA3ume ce
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60AHUYEH
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(cmeceHa
Bv3pacm)

3ana3Bam npu
nogzpynamac
noAuMopbugHo cm

I'. NauueHmu cvc merkka komopbugHocm

B pa3auuHume npoyuBanus, BkalouBawu nayueHmu ¢ meykka komopbugHocm, e ombeaa3aHo,
ue nocmonepamuBHusi nepuog npu AA e nogobeH Ha mo3u caeg OA om xupypauuecka aaegHa
mouka, ako He gopu u no-kpamuvk. MpocnekmuBHo cpaBHumeaHo npoyuBaHe cvobuwaBa, ue NA
npu ycaokHeHUmMe ¢opMu Ha 0OCMbp aneHguuum umam no-Hucka yecmoma Ha uHdekuyuu Ha
onepamuBHOMO MACMO CbC cX0geH BOAHUUEH npecmol, HO N0-gbA20 onepamuBHo Bpeme
(Jailani et al 2021).

A. NMauyueHmu ¢ npegxogHa kopeMHa onepauus

MpoyuBaHe om 2023 Ha Mirdamadi u konezu (Mirdamadi et al 2023) mBovpgu, ue Bogew,
npegukmop 3a koHBepcuss kbm OA e HanpegHan Bb3naaumeaeH npouec u yCAOXKHeEHUS,
omkoakomo npeguwHa xupypauuecka Hameca. MpeguwHume kopeMHu onepayuu ca puckoB
dakmop, kolimo moXke ga HanoXku pa3auueH gocmubvn u npu HeBwv3MokHOCmM ga ce npucmbnu
koM koHBepcusi, Ho B HukakvB cayual He ca abcoAlomHa koHmpauHgukauusi.

Tabauua 4. NMauueHmMu ¢ npegxogHa kopemHa onepauus

MpoyuBaHe | Au3alH / N (AA/ OA) OcHOBHu OcHOBHU cpaBHUMeEAHU

/ToguHa Monyaayus pegyanmamu | pegyaAmamu

Wu et al., PempocnekmuBe | 517 AA cayuaa | KoHBepcus, AHaMHe3ama 3a

2007 (12) H aHaAu3 Ha NA (162 cAayvau c | ycAoXKHEHUSA | npegxogHa XupypauyHa
Npu NauueHmMu ¢ | goAHa uHmMepBeHuus He e
npegxogHu CpeguHHa npomuBonoka3 aHue : He
XUupypa2uyHu Aanapomomusl) ™ ycAokHeHUsSMa;
uHmepBeHuyuu B Heobxogumocm ma om
20pHa UAU gOAHa koHBepcusa ce goaku
kopeMHa 2naBHo Ha agxe3uu
noAoBuHa

Mirdamadi | NMpocnekmuBeH | 2,145ANA Oakmopu, Mpu ycaoXkHeHuU popmu

etal, 2023 | peaucmovp HaAA | cAayuau noBuwaBawu | (nepgopayus/ abuec) -

(13) - aHaAu3 Ha pucka om npegnocmaBka 3a
dakmopume koHBepcus koHBepcus; npegxogHa
BAusiewu Ha XupypauuyHa
pucka uHmepBeHuusa ™ pucka

KonekmuBHume npeaaegaHu gaHHu nokazBam npegumcmBama om Aanapockoncku
u3BvpweHa aneHgekmomus npu cneuyuduuHume 2pynu nayueHmu, kozamo cAyuyasm
no3BoaaBa, umMa HaAuvyHU onumHu ekunu, gobpa mexHuka. NMocmonepamBHusa nepuog Ha
nauyueHmu caeg NA e beassizaH om no-Manka uecmoma Ha paHeBu ycaokHeHus, no-kpamubk
6oAHUYeH npecmol ¢ =0.5—2 gHu, no-manka 6one3zHeHoCcm, no-6bp30 Bb3cmaHoBsBaHe Ha
akmuBHocmma u HopMaaAHama cmoMawHo-4YpeBHa geliHocm.

Bvnpeku moBa ocmaBam BaHu Bovnpocu 3a Bceku uHguBugyaneH nauueHm u mouku 3a
cvbobpaeHue. Mpu bpemeHHUMe nayueHmku 2rnaBeH npobaeM ocmaBa puckem om 3a2y6a Ha
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naoga uAu npekgeBpemeHHo pakgaHe. CMsima ce, ue onucaHussm 3HauyumeneH puck om
3a2ybama Ha nAoga npu ho-cmapume u3caegBaHus e nogxogsawio ga ce 06Bvprke c no-Bucoko
UHCYdAAUUOHHO HansicaHe, 3abaBeHa gua2Ho3a, HeonumHocm. CoBpemMeHHuUmMe aHaAu3u
nogkpensim aanapockonusima kamo 6e3onacHa u npuemMAuBa, npu ycaoBue ue ce npuaaza npu
Hucko uHmpaabgoMuHaAHO Haasz2aHe, Hasson gocmvbn, AsBocmpaHHO u3MecmBaHe Ha
mMAAOMO Ha hayueHmkama, caeg nobpBo mpumMeceuue u HabalogeHue om Al ekun. OA ocmaBa
npenopvka 3a 6peMeHHU B mpemu mpumecmup.

MNpu geua ce onucBam ekcmeH3uBHO NoA3ume om npuAazaHe Ha Aanapockoncku nogxog maw,
kvgemo e nogxogsaw,o.

Mema-aHaAu3ume npu Bv3pacmHu xopu u noAuMopbugHu nayueHmu noka3zBam 3Hauumo
HaMaAeHUe Ha CMbpMHOCMmMa U cucmemMHume ycAokHeHuUs npu cAyyaume Ha AA — BeposasmHo
nopagu HaManeHa onepamuBHa mpaBma u no-paHHa Mobuau3zauus. Bonpeku moBa npu
ycnokHeH aneHguuum noa3ume Bce nak moke ga ca B8 nonemo Ha OA. PegHo e ga ce uma
npegBug Hy>kgama om 6bp3u u edpekmuBHuU gelicmBus npu cenmuYyHU NayueHmMu, NoOHUXkeH
duzuonozuueH pe3epB, onumHocm u nomeHyuaAHo 3abaBsaHe. ToBa npegnonaza cenekmuBeH
nogxog npu cneyuduyHUMe 2pynu nayueHmu.

NpomuBHO Ha mMpaguuyuoHHUME O0naceHusi, npegxogHama onepamuBHa Hameca He e
npomuBonoka3aHue 3a Aanapockonusi, Ho MoXke ga Hanoku aganmupaHe Ha nogxoga.
OcHoBHuam gBuzamen 3ag npemuHaBaHemo koM koHBepcusi ocmaBa me)kecmma Ha AokanHus
Bb3naAnumeneH npouec.

Hawume cobcmBeHu pezyaAmamu u onum cbomBemcmBam Ha me)XkgyHapogHume gaHHU 3a
noA3ume U yMecmHocmma, gonbABawama ce cmouHocm u Ha gBama nogxoga 8 pymuHHama
xupypzauuHa npakmuka ¢ 55% aanapockoncku u 45% omBopeHu aneHgekmomuu u3BopweHu
3a nepuog om 6 20guHuU, u c uyecmoma Ha koHBepcua = 11% Aanapockonckama
aneHgekmomus ce omauuu ¢ Hikonko npeguMcmBa npu noBeuemo nayueHmu: MaAaku uHYU3UU,
no-manka yecmomama Ha nocmonepamuBHuU AoOkaAHU U cuCmMEeMHU YCAOXKHEHUS!, N0-6bp30
Bvb3cmaHoBsBaHe, no-manko 6oaka, no-kpamvk 6oAHuueH npecmol. ABeme koHBepcuu B
CAyyaume Ha HanpegHaA0 yCAOXHeEHO 3abonsiBaHe u mexkku agxe3uu ualocmpupam kak npu
nogobHu cAyuau paHHama koHBepcus 3ana3Ba 6e3onacHocmma Ha nauueHma. OmBopeHama
aneHgekmomusa cbwo geMoHCcmMpupa omuemauBu npegumcmBa B ceanekmupaHu cayuau, a
UMEHHO — Bb3pacmHu hauueHmMu CbC YCAOXKHeHa @opma Ha 0Cmbp aneHguuum,
XEMOgUHaMUUHO HecmabuAHU, HenpeogoAumu agxe3uu. MNMpu me3u cayyau OA goBege go no-
6bp3 gocmovn u no-kpamko onepamuBHo Bpeme. Hawussm onum nogkpensi nepcoHaAu3upan
nogxog kbM pa3AauuyHUme cAayyau u mexHume ocobeHocmu.

0630pvm e u3BvpweH C ocmpama 0Cb3HAamMOCM Ha 02paHUYEHUsIMa Ha HaAuvyHama
Aumepamypa — pa3HopogHocm B gu3aliHa, nogbop Ha nauueHmu, usAoCmHa oueHka Ha
puckoBume dakmopu u npugpykaBawu 3a6oaaBaHus.

N3BOA

Nanapockockama aneHgekmomus e c goka3aHu npegumMcmBa npeg koHBeHuuoHanHama
aneHgekmomus, kozamo ycaoBusima u cbcmosHuemo Ha hayueHma no3B8oaaBam — no-Hucka
yecmoma Ha cAaegonepamuBHuU ycAoXHeHus, no-kpamvk 6o0AHU4YEH npecmol, no-gobpa
aHanze3us, no-6vp30 Bb3lcmaHoBsaBaHe.

KoHBeHuuoHanHama uAu omBopeHa aneHgekmomuss ocmaBa akmyaneH u ymecmeH u gopu
npenopvyumeneH u3bop Ha nogxog B onpegeneHu CAyyau — HanpegHana bpemeHHoCm,
Bv3pacmHu nayueHmu c ycAokHeHa popma Ha aneHguuum, Npu 02paHuUYeH pecypc.

DOI:10.5281/zenodo0.17392529 118


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

LAPAROSCOPIC VS OPEN APPENDECTOMY IN SPECIFIC PATIENT GROUPS [ENGLISH]

SUMMARY

Introduction: Laparoscopic appendectomy, once considered a novelty and now established as
the standard procedure for most patients, stands as a dilemma when it comes to certain
specific patient groups: pregnant women, the elderly (= 65 years), children, patients with
severe comorbidities, or those with a history of previous abdominal surgeries.

Methods: This article aims to conduct a systematic review of the global medical literature
published between 2005 and 2025 to address the ongoing debate over whether open or
laparoscopic appendectomy should be the preferred approach in these specific groups. All
major medical databases were searched, and the identified relevant studies were analyzed.
Systematic reviews, meta-analyses, and large cohorts were prioritized. Additionally, the article
incorporates our institutional experience at Burgasmed Hospital over a six-year period (2019-
2025), encompassing 321 patients of varying ages.

Results: Studies on pregnant patients with acute appendicitis report heterogeneous findings
regarding fetal loss and safety. Some demonstrate a higher rate of miscarriages following a
laparoscopic intervention, but also show a shorter hospital stay and fewer wound
complications. Recent studies published after 2010 highlight the acceptability of laparoscopic
appendectomy in pregnant patients, provided that the procedure is performed by an
experienced surgical team, in coordination with an obstetrician-gynecologist, with appropriate
equipment available, and with careful consideration of the patient’s condition (including proper
positioning and maintenance of low insufflation pressure) up to the end of the second
trimester. For pregnant women in the third trimester, open appendectomy remains the
preferred method of choice.

For pediatric patients, meta-analyses indicate that laparoscopic appendectomy is associated
with fewer wound complications and a shorter hospital stay, with no significant difference in
operative time.

Among elderly and polymorbid patients, existing studies support the advantages of
laparoscopic appendectomy if the patient's condition allows for its safe and feasible conduct.
However, in cases of complicated acute appendicitis, conventional appendectomy is
recommended. Prior abdominal surgery is not an absolute contraindication for laparoscopy,
but it is associated with an increased risk of conversion.

Conclusion: There is no universal or single correct approach. The choice whether to perform a
laparoscopic or open appendectomy must be made based on a patient’s individual case,
specific clinical circumstances, and the surgical team’s expertise.

KEYWORDS
appendectomy, pregnancy, pediatric, elderly, complications

INTRODUCTION

Laparoscopic appendectomy (LA) has long been the preferred surgical intervention for
uncomplicated acute appendicitis in many centers, owing to its well-documented advantages
over conventional appendectomy (CA/OA) — lower rates of wound complications, better
postoperative analgesia, and shorter hospital stay.

Current guidelines (WSES 2020) favor the laparoscopic approach while acknowledging the
continuing role of open appendectomy in selected patient groups and specific clinical
circumstances (Salomone Di Saverio et al., 2020).
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The risk—benefit balance, likelihood of conversion, and specific technical considerations in
pregnant women, elderly patients, children, polymorbid individuals, and those with previous
abdominal surgery can influence the choice of surgical approach.

The present review aims to provide a concise synthesis of contemporary medical evidence
published across major databases and to compare these data with our institutional experience.

METHODS

Study Design: A comprehensive narrative review was conducted to summarize current
evidence comparing laparoscopic and open appendectomy in specific patient populations:
pregnant women, elderly individuals (>65 years), pediatric patients, those with severe
comorbidities, and patients with prior abdominal operations.

Search Strategy

In addition to institutional data from the period 2019—2025, a systematic literature search was
performed using PubMed, PMC, SpringerLink, ScienceDirect, BMC/WSES, and other databases.
Searches were restricted to English-language publications up to September 2025, using
keyword combinations: “appendectomy,” “laparoscopic,” “open,” “pregnancy,” “pediatric,”
“children,” “elderly,” “geriatric,” “comorbidity,” “polymorbid,” “prior abdominal surgery,”
“conversion to open,” and “complicated appendicitis.”

n o u " nu

n u n " n u

Selection Criteria

Included studies comprised clinical experiences, systematic reviews, meta-analyses,
randomized controlled trials, prospective and retrospective cohort studies, and large case—
control series comparing laparoscopic and open appendectomy that reported at least one of
the following outcomes: morbidity or mortality, conversion rate, operative time, hospital stay,
fetal loss or complications, wound infection, or other postoperative complications directly
related to the procedure.

An institutional series from Burgasmed University Hospital covering a 6-year period (2019—
2025) was also reviewed, encompassing 321 patients of various ages: 174 laparoscopic
appendectomies (2 conversions) and 147 open procedures. The cohort included 48 pediatric
patients (<18 years) and 21 elderly patients (>65 years), with no mortality reported.

Case reports, non-peer-reviewed abstracts, and studies lacking a comparison group were
excluded.

Data Extraction and Analysis

Two independent reviewers screened all abstracts and articles for relevance and extracted
data, structured in summary tables indicating study type, sample size, and key comparative
outcomes. Discrepancies were resolved by consensus.

Study quality was graded according to evidence hierarchy: systematic reviews and meta-
analyses were considered the highest-level evidence, followed by randomized controlled and
multicenter observational studies.

Single-center retrospective analyses were used to support discussion points.

Given the clinical and methodological heterogeneity among studies—variations in disease
severity, inclusion criteria, and reported outcomes—a quantitative meta-analysis was not
feasible.

Results were synthesized descriptively, emphasizing clinically significant and consistent
trends from the highest-quality evidence sources.
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RESULTS AND DISCUSSION

The review included relevant publications encompassing international recommendations
(WSES 2020; SAGES 2021), at least five systematic reviews and meta-analyses, four
multicenter or national database analyses, seven single-center comparative cohorts, three
prospective studies (focusing partly on conversion rates), and a seven-year institutional
experience from Burgasmed Hospital.

Overall, data covered more than 60,000 patients across the five specific subgroups analyzed.

A. Pregnant Women

Earlier meta-analyses (Lee et al., 2019; Wilasrusmee et al., 2012) reported a statistically
significant increase in the risk of fetal loss after laparoscopic appendectomy (pooled OR = 1.7).
However, LA showed lower rates of surgical site infection (SSI) and shorter hospital stay
compared to OA.

Recent reviews (Zhang et al., 2021) and updated recommendations (SAGES 2021) no longer
confirm an elevated risk of fetal loss or preterm delivery, particularly during early pregnancy.
The higher risk reported in earlier studies is now attributed to factors such as uncontrolled
intra-abdominal pressure and limited obstetric support at that time.

Current best practices emphasize several technical modifications to optimize safety: the use
of the Hasson open technique instead of Veress entry, left lateral tilt after the first trimester,
careful regulation of intra-abdominal pressure, and multidisciplinary coordination (SAGES,
Kumar et al., 2024).

Open appendectomy remains the preferred method in the third trimester or when complicated
appendicitis, fetal instability, or lack of appropriate laparoscopic equipment or expertise are
present.

Table 1 Pregnant women: Laparoscopic vs. Open Appendectomy

Study / Design and N (LA / Main Outcomes Key Comparative
Year Population OA) Findings (LA vs. OA)
Leeetal., Systematic review | 22 Fetal loss, preterm | 1 Risk of fetal loss
2019 (1) + meta-analysis of | studies | birth, wound (OR=1.7)in LA; ¥
pregnant women (~4,700 | infection, hospital | wound infection;
with acute patients) | stay similar risk of preterm
appendicitis birth; ¥ hospital stay
Zhang et Major meta- 18 Maternal/fetal No significant 1 in
al., 2021 (2) | analysis including studies | morbidity, hospital | fetalloss; v wound
larger series (~3,800 | stay infection and ¥
patients) hospital stay with LA
SAGES Evidence-based — Safety of LA is safe/acceptable
Guideline, | guidelines for laparoscopy in under low CO;
2021 (3) laparoscopy during pregnancy pressure, open
pregnancy (Hasson) access, left
lateral tilt = second
trimester
WSES International — Management Supports LA by
Jerusalem | guideline on acute recommendations | experienced teams
Guideline, | appendicitis with obstetric
2020 (4) assistance
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B. Pediatric Patients

A meta-analysis by Aziz et al., including more than 18,000 pediatric patients, reported that
laparoscopic appendectomy (LA) is associated with alower incidence of surgical site infections
(SSlI) and a shorter hospital stay, although itis typically linked to a slightly longer operative time
(approximately 8—12 minutes).

Multicenter studies focusing on complicated appendicitis in children (Neogi et al., 2022) have
confirmed that LA results in fewer postoperative complications and that the risk of intra-
abdominal abscess formation is comparable to that observed after open appendectomy (OA).
The WSES 2020 guidelines endorse LA as an effective standard approach for both
uncomplicated and complicated appendicitis in the pediatric population. Nevertheless, open
appendectomy remains a reasonable alternative in very young children and in circumstances
dictated by team experience or technical limitations.

Table 2. Pediatric patients: Laparoscopic vs. Open Appendectomy.

Study/ Year | Design and N (LA / OA) | Main Outcomes Key Comparative
Population Findings (LA vs. OA)

Azizetal,, Meta-analysis | 42 studies | Wound infection, ¥ wound infection and

2006 (5) of pediatric (>18,000 | intra-abdominal ¥ hospital stay with LA;
studies patients) abscess, operative | 1 operative time (=8—

time, hospital stay | 12 min); slight 1 intra-
abdominal abscess rate

Neogi et al., | Multicenter 1,127 Postoperative LA - {4 complications,
2022 (6) cohort study patients complications, 4 hospital stay; similar
hospital stay, mortality
mortality
WSES Pediatric — Acute appendicitis | Recommends LA as
Jerusalem management in children first-line treatment for
Guideline, guidelines both uncomplicated and
2020 (4) complicated pediatric
appendicitis

C. Elderly (=65 years) and Polymorbid Patients

According to two meta-analyses (Wang et al.,, 2019; Southgate et al., 2012), laparoscopic
appendectomy (LA) in elderly patients aged 65 years and above is associated with lower
postoperative mortality (OR = 0.55), fewer overall complications, and a shorter hospital stay
compared to open appendectomy (0A).

Similarly, national database analyses (Yeh et al., 2011) have demonstrated comparable benefits
of LAin elderly and comorbid populations, confirming its safety and feasibility even in patients
with significant pre-existing conditions.

However, open appendectomy retains certain advantages in specific scenarios — particularly
among elderly patients presenting with complicated appendicitis, hemodynamic instability, or
severe cardiac disease, where pneumoperitoneum and longer operative time may pose
additional risks.
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Table 3. Elderly (265 years) and Polymorbid Patients: Laparoscopic vs. Open Appendectomy
Study/ Design and N (LA / OA) | Main Outcomes | Key Comparative
Year Population Findings (LA vs. OA)
Wang et al., | Meta-analysis of | ~8,400 Mortality, 4 Mortality, ¥ overall
2019 (7) 13 studiesin patients morbidity, complications, ¥
elderly patients hospital stay hospital stay with LA
Southgate | Systematic 11 studies | Mortality, wound | LA > 4 mortality, ¥
etal., 2012 | review / meta- (~7,000 infection, port-site infections, ¥
(8) analysis in elderly | patients) hospital stay hospital stay; slightly ™
operative time
Yehetal.,, National >18,000 Mortality, LA favorable for elderly
2011 (9) database, elderly | patients hospital stay, and comorbid patients:
+ comorbid costs 4 mortality, ¥ hospital
stay, comparable costs
Barut & Single-center 67 Complications, LA = OA overall; in
Ceylan, study, elderly >65 | patients hospital stay, complicated cases, LA
2024 (10) years with acute | (34 LA/ 33 | operative time - < hospital stay and
appendicitis 0A) complications
Jailani et Prospective 98 Surgical wound, LA - { wound infection
al., 2021 comparative patients operative time, (3% vs 12%]), ™
(11) study, (48 LA/ 50 | hospital stay operative time; similar
complicated 0A) hospital stay; benefits
appendicitis preserved in polymorbid
(mixed ages) subgroup

D. Patients with Severe Comorbidities

Across various studies involving patients with significant comorbidities, postoperative
outcomes following laparoscopic appendectomy (LA) were reported to be comparable—or even
superior—to those after open appendectomy (OA) from a surgical standpoint.

A prospective comparative study (Jailani et al., 2021) demonstrated that in complicated forms
of acute appendicitis, LA is associated with a lower rate of surgical site infections (SSI) and a
similar length of hospital stay. However, the operative time tends to be longer. These findings
support the safety and efficacy of LA even in patients with multiple comorbid conditions,
provided that adequate intraoperative monitoring and anesthesia management are ensured.

E. Patients with Previous Abdominal Surgery

Arecent study by Mirdamadi et al. (2023) found that the primary predictors of conversion from
laparoscopic to open appendectomy are the extent of inflammation and presence of
complications, rather than a history of previous abdominal surgery.

While prior abdominal operations may increase technical difficulty due to adhesions or altered
anatomy, they should be viewed as a relative—not absolute—contraindication to LA. In some
cases, an alternative port placement or modified access technique may be required, and
conversion to OA should be considered only when safe laparoscopic progression is not feasible.
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Table 4. Patients with Previous Abdominal Surgery

https:/bgss.eu/

Study/ Design / N (LA / OA) Main Key Comparative
Year Population Outcomes Findings
Wu et al., Retrospective 517 LA cases | Conversion, Previous surgery not a
2007 (12) analysis of LAin | (162 with complications | contraindication; no 1 in
patients with lower midline complications;
prior laparotomy) conversion mainly due to
upper/lower adhesions
abdominal
surgery
Mirdamadi | Prospective 2,145 LA Factors Complicated cases
etal., 2023 | registry of LA— | cases increasing (perforation/abscess)
(13) risk factor conversion major predictors for
analysis risk conversion; prior surgery
" risk but not prohibitive

The collective reviewed evidence highlights the advantages of laparoscopic appendectomy
(LA) across specific patient groups—when the case permits and when skilled teams and
adequate equipment are available. The postoperative course following LA is generally marked
by a lower incidence of wound complications, a shorter hospital stay (=0.5—2 days less),
reduced postoperative pain, and a faster recovery of bowel function and overall activity.
Nevertheless, several critical considerations remain for individualized patient selection.
Among pregnant patients, the primary concern continues to be the risk of fetal loss or preterm
delivery. The previously reported higher fetal loss rates in earlier studies are now thought to be
associated with elevated insufflation pressures, delayed diagnosis, and limited surgical or
obstetric experience. Contemporary analyses support laparoscopy as a safe and acceptable
approach, provided that low intra-abdominal pressure is maintained, Hasson open access is
used, the patient is positioned in left lateral tilt after the first trimester, and the procedure is
performed with obstetric collaboration. Open appendectomy (OA) remains the recommended
option during the third trimester.

In the pediatric population, the benefits of the laparoscopic approach are well documented
whenever technically feasible.

Meta-analyses in elderly and polymorbid patients demonstrate a significant reduction in
mortality and systemic complications in those undergoing LA—Ilikely due to reduced surgical
trauma and earlier mobilization. However, in complicated appendicitis, the advantages may
still favor OA. Rapid decision-making and timely intervention remain crucial in septic or
physiologically fragile patients, emphasizing the importance of a selective, case-by-case
approach.

Contrary to traditional concerns, a history of previous abdominal surgery is not a
contraindication for laparoscopy, though it may require technical adaptations. The severity of
local inflammation remains the primary predictor of conversion.

Our institutional experience aligns with international data, confirming the complementary role
of both techniques in routine surgical practice. Over a six-year period, we performed 55%
laparoscopic and 45% open appendectomies, with a conversion rate of approximately 1.1%.
LA demonstrated several distinct advantages in most patients—smaller incisions, lower rates
of local and systemic complications, faster recovery, less pain, and shorter hospitalization.

DOI:10.5281/zenodo.17392529 124


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

The two conversions, performed in cases of advanced complicated appendicitis with severe
adhesions, illustrate the principle that early conversion preserves patient safety.

Conversely, OA proved beneficial in selected cases, particularly in elderly patients with
complicated appendicitis, hemodynamic instability, or dense adhesions, providing faster
access and shorter operative time.

Our findings reinforce the need for a personalized surgical approach tailored to the patient’s
condition and intraoperative findings.

This review was conducted with a clear acknowledgment of the limitations of the available
literature, including heterogeneity in study design, patient selection, and evaluation of risk
factors and comorbidities.

CONCLUSION

Laparoscopic appendectomy offers proven advantages over conventional open surgery when
patient condition and operative setting allow, resulting in fewer postoperative complications,
shorter hospital stay, better pain control, and faster recovery.

Conventional (open) appendectomy, however, remains a valid, appropriate, and sometimes
preferred approach in specific contexts—such as advanced pregnancy, elderly patients with
complicated appendicitis, or resource-limited environments.
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XUPYPIMUHO AEYEHUE HA YCAOXKHEHUTE DOPMU HA OCTbP ANEHAULMT
[BULGARIAN]

PE3HOME

BvBegeHue: YcaokHeHusm aneHguuum (YA) npegcmaBasBa kauHuuHo u ukoHomuuecku
3HauYUM nogmun Ha ocmpusi aneHguuum, xapakmepu3upaw, ce c 2aH2peHa, nepdopauus,
abcuec uau daezmoH. Bvnpeku Hanpegvka B8 obpa3Hama guazHocmuka u MUHUMaAHO
uHBazuBHama xupypzaus, noBegeHuemo npu moBa 3aboasBaHe ocmaBa HeegHopogHO B
cBemoBeH maw,ab.

Memogu: 138bpweH e 0630p Ha Aumepamypama, nybaukyBaHa B nepuoga 2020—-2025 2., upe3
muvpceHe B 6azama gaHHuU PubMed u ocHoBHume pvkoBogcmBa (WSES, SAGES, EAES, EAST).
AHanu3upaHu ca cbBpeMeHHU cucmeMamuuyHu npesAegu, MemaaHaAu3u u npenopbku,
cBop3aHu c Xxupypau4HOmMo u HeonepamuBHOMO AeUeHUE Ha YCAOXKHEHUS aneHguuum.
Pegyanmamu: TouHama npegonepamuBHa kaacudukauus no cucmemume AAST u CAA
no3BoasBa uHguBugyanuzupaH nogxog. Aanapockonckama aneHgekmomusi e ymBvpgeHa
kamo npegnouumaH Memog B noBeuemo cayuau, cBvp3aHa ¢ no-Hucka yecmoma Ha paHeBu
uHdekuyuu, no-kpamuvk 6oAHUYEH NnpecmoU U No-6bp30 Bb3cmaHoBaBaHe, 6e3 noBuweH puck
om uHmpaabgoMuHanHU abcuecu. OmBopeHama onepauuss 3ana3Ba Macmo npu
XEeMOgUHaMuUuHa HecmabuaHocm, gudy3eH nepumoHuUM UAU Aunca Ha Aanapockoncko
obopygBaHe. PymuHHOMO gpeHupaHe u npogbrkumeaHama aHmubuomuyHa mepanus Beue
He ce npenopbvuBam; kpamku, uHguBugyaau3upaHu kypcoBe (2—5 gHu) ca 6e3onacHu npu
agekBameH koHmpoa Ha uHdekuyuo3Huss uzmouHuk. MogbpaHu nauueHmu ¢ Aokaau3upaH
abcuec uau dae2MOH Moz2am ga b6vgam aekyBaHu HeonepamuBHO ¢ aHmubuomuuu *
nepkymaHeH gpeHaX, a uHmepBanHama aneHgekmomusi ce 3ana3Ba npu peuuguB uaAu
CbMHeHue 3a Heonaa3ma. HeouakBaHo omkpumume myMopu Ha aneHgukca uzuckBam mymop-
cneuuduuyHo Xupypau4Ho noBegeHue.

3aknaloueHue: CvBpemeHHOMO AeueHue Ha ycAoXKHeHuUs aneHguuum akueHmupa Bvpxy
npeuyuHama obpazHa guazHocmuka, MuHumanHo uHBa3uBHume mexHuku, cenekmuBHomo
HeonepamuBHO noBegeHue u pauuoHaAHama aHmMubuomuuyHa mepanus. MNpuAazaHemo Ha
cmaHgapmusupaHu kaacugukauuu u anzopummu, ocHoBaHu Ha gokagameacmBa, nogobpsBa
pe3yamamume u HaMansiBa cnegonepamuBHama 3aboneBaemocm, npeBpbvwaliku ycaokHeHus
aneHguuum om BucokopuckoBa cnewHa cumyauus B8 npegBugumo u koHmpoaupyemo
XUpPYP2U4YHO CbCMOosiHUE.

KAKUYOBU AYMU
ycAOKHEH aneHguuum, aneHgekmomus, Aanapockoncka aneHgekmomus,
HeonepamuBHO AeueHue

1. BbBEAEHUE

Ocmpusim aneHguuum npogbnkaBa ga 6bge Hal-uecmama npuyuHa 3a ocmpa kopeMHa
6onka, uguckBawa cnewHa xupypauuHa Hameca B cBemoBeH maw,ab, c gokuBomeH puck 3a
nosiBa 7—9% u z2oguwHa 3aboademocm okono 100—200 Ha 100 000 HaceneHue. Bvnpeku
Hanpegbka B o6pa3Hama guazHocmuka, MuHUMaAHO uHBa3uBHama xupypauss u
nepuonepamuBHume 2puwku, aneHguuumo®m ocmaBa 3Hauum 2A06aneH XUupyp2uyeH npobAaeM,
omzoBopeH 3a MUAUOHU XOChumaAu3ayuu 20guWwHO u cbwecmBeH gan om Bcuuku cnewHu
kopemHu onepauuu [20].
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Cpeg Bcuuku kanuHuuHu dopmu ycaokHeHUam aneHguuum (YA) — geuHupaH ypes3 HaAuuue Ha
2aHz2peHa, nepdopauus, abcuec, dAe2MOH UAU gudy3eH nepumoHum — npegcmaBaaBa 20—
35% om cayyaume, kamo yecmomama Bapupa cnopeg Bv3pacmoBama cmpykmypa Ha
nonyaayusama, gocmbna go 3gpaBeona3BaHe u guazHOCmMuuyHama moyHocm [21].
EnugemMuonozuuHume gaHHu nokazBam omuemauBu pe2uoHaAHU pa3AuYus: yecmomama e
Hal-Bucoka B CeBepHa Amepuka u CeBepHa EBpona (go 230/100 000), cpegHa B HO>kHa EBpona
u M3mounHa A3us (100—150/100 000) u Hal-Hucka B Hakou yacmu Ha Adpuka u HrkHa A3us
(<80/100 000), kamo me3u cmolHocmu kopeAupam cbc coyuanHo-ukoHomuueckus cmamyc,
XpaHumeAHume HaBuuyu u Haauuuemo Ha cbBpeMeHHa 0bpa3Ha u XxupypauuHa anapamypa [22].
3abaBeHama gua2HO3a U AeuyeHue, ocobeHo npu Bb3pacmHU UAU UMyHOCynpecupaHu
nayueHmu, ce cBovp3Bam c¢ no-Bucoka uyecmoma Ha nepdopayus (17—-32%) u
caegonepamuBHa 3aboneBaeMocm, koemo noguepmaBa 3HaueHuemo Ha YA kamo uHgukamop
3a epekmuBHocmma Ha 3gpaBHama cucmema.

Pa3zpaHuuaBaHemo MexXgy HeycAoKHEH U YyCAOXKHEH aneHguuum uma cbwecmBeHo
mepaneBmuuHo 3HaueHue. Aokamo HeycAaokHeHama dopma moXke be3zonacHo ga ce AekyBa
XUpyp2uuHo uAu B nogbpaHu cayuyau koHcepBamuBHo ¢ aHmubuomuuu [3], ycAroXkHeHuam
aneHguuum u3uckBa 6vp3 u uHguBugyaau3upaH xupypa2uuyeH KoHmMpoA Ha uHdekuyuo3Hus
usmouHuk, 3a ga ce npegomBpamam cencuc, uHmpaabgomMuHanHU abcuecu uau dekaneH
nepumoHum. CvBpemMeHHU o0bpa3Ho 6a3upaHu kaacudukauuu, kamo Classification of Acute
Appendicitis (CAA), npegaokeHa om Hoffmann u cemp., cmpamuduuupam 3aboasBaHemo B
nem ocHOBHU muna — om 2paHuYHo Bv3naneHue go cBobogHa nepdopauus — u no3BoasBam
paHHa npegonepamuBHa ugeHmudukayusa Ha ycarokHeHume dopmu [23].

KAuHuuHomo u ukoHoMuuveckomo Bwv3gelcmBue Ha YA e 3HauyumenHo. MauueHmume c
nepdopayus uAu abcuec uMam no-gobAb2 60AHUYEH Nnpecmoll (cpegHo ¢ 2—5 gHu noBeue), no-
Bucoka uecmoma Ha ycaokHeHUs u noBmopHU xochumaau3auuu, kakmo u yBeauueHu pa3xogu
3a AeueHue B cpaBHeHue c HeycAokHeHume cAyyau. OcBeH moBa noBegeHuemo npu YA
ocmaBa HeegHOpogHO MeXkgy omgeAnHume AevebHu 3aBegeHust u pezuoHu, Bapupawo om
He3abaBHa Aanapockoncka aneHgekmomusa go nvpBoHayanHO HeonepamuBHO AeueHue c
aHmubuomuuu u obpa3Ho HacoueH gpeHa)k, nocaegBaHu om ceaekmuBHa uHmepBanHa
aneHgekmowmus [24].

Bvnpeku obwomo cb2aacue OomHOCHO HeobxogumMocmma om HaBpemeHeH koHMPOA Ha
uHdekuyuo3Hus uzmouHuk, npogoakaBam guckycuume OMHOCHO ONMUMaAHUS MOMEHMmM 3a
onepauus, poAsma Ha Aanapockonusma npu HanpegHano Bb3naneHue, npogbakumeAHocmma
Ha aHMubuomuuHama mepanus U AeyeHUemMo Ha koMnpomMemupaHama ocHoBa Ha aneHgukca.
Te3u Bonpocu 6sixa npeoueHeHU Npe3 NOCAegHUME 20gUHU Upe3 paHgoMu3upaHu npoyuBaHus,
mMemaaHaAu3u u akmyaaugupaHu pvkoBogcmBa Ha World Society of Emergency Surgery
(WSES, 2020) u Society of American Gastrointestinal and Endoscopic Surgeons (SAGES, 2024,
koumo noguepmaBam uHguBugyaAu3zupaHume, ocHoBaHu Ha gokazameacmBa nogxogu [1,2].
LlenAma Ha Hacmosiwusa 0630p e ga o6obwu cvBpemeHHUumMe gaHHU u pa3BuBawume ce
koHuenuuu B Xupyp2uuHOMO AeuyeHue Ha YCAOXKHeHus aneHguuum, c akueHm Buobpxy
guazHocmuuHama kaacudukayus, onepamuBHume u HeonepamuBHume cmpameauu,
uHmpaonepamuBHume mexHuuecku npegu3BukameacmBa, payuoHaaAHama aHmMubuomuyHa
mepanus u ocobeHocmume npu BucokopuckoBu u cneyuanHu 2pynu hauueHmMu.
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2. MATEPUAAN U METOAM

Hacmosawama cmamus e pa3pabomeHa kamo HapamuBeH 0630p, 0606wabBaw, Hau-HOBume
gaHHU OMHOCHO XUPYpP2UYHOMO AeYEeHUEe Ha YCAOXKHEeHUs aneHguuum npu Bb3pacmHu.
0630pbm e uz2zomBeH B coomBemcmBue ¢ npuHyunume Ha SANRA (Scale for the Assessment
of Narrative Review Articles), ¢ uen ocuzypsBaHe Ha MemogoAO2u4vyHa npeyuzHocm,
cmpykmypupaHo npegcmaBsiHe u kpumuuHa oueHka Ha HaAuYHama Aumepamypa.

2.1. Cmpamezaus 3a mbpCeHe

N3BbpweHo e cucmemMamuuyHo mopceHe B 6agume gaHHu PubMed/MEDLINE, Scopus u Google
Scholar, 3a ugeHmuduyupaHe Ha peaneBaHmHu nybaukauyuu B8 nepuoga 2020-2025 .
MN3non3BaHu ca caegHume kalouoBu gymu u mexHu kombuHauuu: ,complicated appendicitis”,
.perforated appendicitis”, ,gangrenous appendicitis”, ,appendiceal abscess”, ,appendiceal
phlegmon”, ,laparoscopic appendectomy”, ,nonoperative management”, ,interval
appendectomy”, ,antibiotic therapy”, ,appendiceal stump closure”, u ,guidelines”.
MpuaokeHu ca ¢uampu 3a nybaukauyuu Ha aHz2Aaulcku e3uk, npoyuBaHus npu xopa u
Bb3pacmHu nayueHmMu. AONBAHUMEAHO Ca Nhpez2AegaHu ChuCbuume C Aumepamypa Ha
0oCHOBHU pvkoBogcmBa u kalouoBu 0630pHU cmamuu C ueA ugeHmuduuyupaHe Ha
goONBAHUMEAHU U3MOYHULU.

2.2. Kpumepuu 3a BkalouBaHe u ugkalouBaHe
Kpumepuu 3a BkalouBaHe:

e Cmamuu, nybaukyBaHu npe3 nocaegHume nem 2oguHu (2020—2025).

e PaHgomu3upaHu koHmpoaupaHu npoyuBaHus (RCT), cucmemamuuyHu u
HapamuBHU 0630pu, MemaaHaAu3u, 20AeMu HabalogameAHu u3caegBaHus u
meXkgyHapogHu pvkoBogcmBa, pa3aaeXkgawuu guazHo3zama, knacudukauusma u
XUpPYypa2u4yHomo UAU HeonepamuBHO AeueHuUe Ha YCAOXKHEHUS aneHguuum.

e [lpoyuBaHus, dokycupaHu Bbpxy Bv3zpacmHu nayueHmu (216 2oguHul).

Kpumepuu 3a uskalouBaHe:

e [lybaukauuu, HacoueHu kbM neguampuuHu nonyAayuu, eguHuU4yHU KAUHUYHU
cAydyau 6e3 npakmuuecka 3Hayumocm uau u3caegBaHus, nybaukyBaHu npegu
2020 2., ocBeH ako He ca yuumupaHu ¢ ucmopuuyecka UAU MEMOGOAO2UYHA UEA.

e HeaHaAnoe3u4yHu nybaukauuu.

e Cmamuu, pa3zanekgawu camMo HeyCAOKHEH aneHguuum UAU  U3USIAO
koHcepBamuBHO aHMUBUOMUUYHO AEUEHUE.

[}

2.3.Mogbop u uzBauvuaHe Ha gaHHU

3a2naBuama u pe3lomemama Ha cmamuume ca He3aBucuMo npeaaegaHu 3a peneBaHmHocm,
cneg koemo e u3BvpweH nbAeH mekcmoB aHaau3 Ha NnOMEeHUuUaAHO nogxogswume
nybaukauuu. Om Bcsska cmamus ca u3BaeyeHu gaHHU OMHOCHO gu3aliHa Ha npoy4yBaHemo,
xapakmepucmukume Ha nayueHmume, uznoanzBaHama kaacudgukauyus, xupypaudyHusa nogxog,
canegonepamuBHOmMoO  AedveHue,  aHmMubuomuuyHume  pekumu U pe3yamamume
(3aboneBaemocm, cMbpmHOCM, NpogbAkumeAHOCM Ha BOAHUUHUS npecmodl, peuyuguB u
noBmopHa uHmepBeHuyus).

MpegumcmBo e gageHo Ha BucokokauecmBeHu MemaaHaAu3u, MyaAmuueHmpoBu koxopmHu
npoyuBaHus u MexkgyHapogHu pvkoBogcmBa (WSES 2020, SAGES 2024, EAES 2022, EAST 2019)
[1,2,25,26]; BkaloueHu ca u HOBu paHgoMu3upaHu npoyyBaHua u MemaaHaAu3u (2020—2024),

DOI:10.5281/zenodo.17425372 130


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

nocBemeHu Ha Bvnpocume 3a gpeHupaHe, NpogbAKUMeAHoCm Ha aHmubuomuuHama
mepanus u onmumaaHomo Bpeme 3a xupypaus npu abcuec UAu hAEZMOH.

2.4. CuHmMe3 Ha gaHHUMe

MNopagu xemepoz2eHHOCMMa Ha npoyuBaHusima u pa3auuHume kpalHu mouku, pe3yaAmamume
ca cuHme3upaHu kauecmBeHo (onucameaHo). 0630pbm akueHmupa Bopxy koHceHCycHume
cmaHoBuwa, mekywume npomuBopeuus u o0baacmume Ha Hecuz2ypHocm, 6e3
cmamucmuuecko obeguHsBaHe Ha pe3yaAmamume. OcHoBHama uen e ga ce npegocmabu
KAUHUYHO oOpueHmMupaH, 6a3upaH Ha gokazameacmBa aHaau3, npuAoXkum 3a Xupyp3u u
kauHuuucmu, aH2akupaHu B AeueHUEmMO Ha yCAOXKHEHUSA aneHguuum.

3. AuazHocmuuHa kaacugukauus u namodguzuono2uueH cnekmuop

CvBpemeHHOMO noBegeHue npu ycAoXkHeHus aneHguuum 3aBucu om MOYHOMO
pa3zpaHuuaBaHe meXkgy HeycAoXkHeHa u ycAoXkHeHa dopma, koemo onmumanHo mpsibBa ga ce
nocmuzHe owe npegonepamuBHO upe3 cbuemaHue Ha KAUHU4YHU, AabopamopHuU u 06pa3Hu
gaHHU.

MNpegnokeHu ca Hakonko gonvaABawu ce knacudukayuoHHU cucmeMmu, ueAswu ga
cmaHgapmu3upam koMyHukauusma MeXkgy kanuHuuucmu, peHma2eH0AO03U U Xupyp3u.
PaHHOMoO ugeHmuduyupaHe Ha YyCAOXKHEH aneHguuum no3BoasaBa agekBamHo HacouBaHe Ha
nayueHmume — koM cneweH xupypauueH koHmpoa Ha uHdekuyuo3Hua uzmouHuk uau, B
nogbpaHu cayvyau, koM HeonepamuBHO AeueHue Ha o02paHuyeHu abcuecu. ObpamHo,
epewHama kaacudukauua moxke ga goBege uau go HeHykHa onepauyusi, uAau go 3abaBeHa
uHmepBeHuus c noBuweHa 3aboneBaemocm.

3.1. OnpegeneHus
Cnopeg pvkoBogcmBama Ha World Society of Emergency Surgery (WSES, 2020) u Society of
American Gastrointestinal and Endoscopic Surgeons (SAGES, 2024), noHamuemo ycAOXKHEH
aneHguuum BkalouBa [1,2]:

e [aH2peHO3eH aneHguuyum — mpaHcMypanHa Hekpo3a 6e3 nepdopauus;

e T[lepdopauyus c nokanuzupaH abcuec unu hAe2MoH;

e [lepdopauus c gudy3eH 2HoeH uau dekaneH nepumoHum.
Te3u kamezopuu 8 06wu AUHUU cbomBemcmBam Ha cmeneHu [V no AAST uau munoBe 2—3
no CAA [23].

Tabauua 1. OcHoBHuU kaacudukauyuoHHU cucmemMu npu ocmbp aneHguuum [23]

Kaacu | ba3u- CmeneHu/ BugoBe | AeduHuy | Representative | Clinical Use
¢dukay | paHa Ha us Imaging /
usa/ ~YCAOXH | Pathologic
FoguHa eH” Features
AAST Onepam | |: UsanocmeH, Grades [laH2peHOo3eH NHmpaonepamuB
(2018) | uBHuu Bb3naneH -V UAU Ha oueHka;
namoao | aneHgukc nepdopupaH HacouBa
20- aneHgukc, NnpogbuAKumMeAHoC
aHamoM | ll: TaH2peHO3eH AokanHa uAu mma Ha
UYHU gudy3Ha aHmubuomuyHa
Haxogku | Ill: AokaAugupaHa koHmaMuHauus | mepanus u
nepdopauus
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IV: Abcuec uau

Hy>kgama om

brezamo gpeH
V: FeHepaAu3upaH
nepumoHum
CAA O6pa3Hu | 0: HopmaneH Types 2 2a — (pekanum NpegonepamuBHa
(Hoffm | gaHHu la: 'paHuuHO and 3 UAU obpagHa
annet | (US/CT) | Bb3naneHue nepuaneHgukya | kaacudukauyus;
al., + (Myko3a/cybmyko3sa apHa meuHocm, | npegcka3Ba
2021) namoao |} CmeHa usaAa, Ho | Hy>kga om
20- 1b: ®Ae2MoHO3€EH kocauB cCnewHa onepauus
aHamoM | (mpaHcMypaAeH 2b — 2aH2peHa vs. Bvb3mMoXkHo
UYHU omok, usana cmeHa) uAu Hekpo3a Ha | koHcepBamuBHo
cmeHama AEYEHUE;
3a — nokpuma yegHakBsBa
2a: Texkok nepdopauus mepMUHoAD2UAM
bAe2MOoHO3eH C uAu abcuec a mexkgy
ob6cmpykuust uau obpagHamau
mukponepdopauus 3b — cBobogeH | xupypaudHama
2b: aHz2peHO3eH Bb3gyx/meuHoc | oueHka
(Aunca Ha m, pa3pyweH
koHmpacm, aneHgukc
UHMpaMypaAeH
Bv3gyx)
3a: Aokanu3zupaHa
nepdopauus /
abcuec /
Bvb3naanumenHa
maca
3b: CBobogHa
nepdopauus c
gudy3eH
nepumoHum
WSES KAuHUuH | HeBycaoXkHeH vs .YCAOXKH | ObeguHsaBa YHuduuupaHa
2020/ | o— YcaoXkHeH en” = KAUHUYHU, pamka 3a B3emaHe
SAGES | obpaseH | (2aH2peHa, Bcska obpazHu u Ha peweHus no
2024 koHceHC | nepdopauus, 2aHz2peH | onepamuBHu mMeXXgyHapogHu
yc abcuec, GrezaMoH) a uau gaHHU npenopbku
nepdopa
uus, c
UAU be3
abcuec

3.2 AuazHocmuuHu kpumepuu
« KAUHUYHU u AabopamopHu noka3ameau: MpogbAKumeAHOCM Ha cumnmomume (>48 u),
tdebpuanumem > 38.5 °C, neBkoyumo3za > 15 x 10%/A, noBuweH CRP > 50 mg/A u gudy3eH

nepumoHum HacouBam kbM HanpegHaAo 3abonsBaHe.

- O6bpa3Ha guazHocmuka:
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0 YAmpa3Byk — memog Ha nvpBu u36op B MHO20 pezuoHu; Haxogku kamo ygebeanBaHe Ha
cmeHama > 6 MM, npoMmsiHa B cmpykmypama, nepuaneHgukynapHa meyHocm uAu abcuec
HacouBam koM ycaoXkHeHU popmu.

0 KT ¢ koHmpacm — guazHocmuuHa mouHocm > 90%; omkpuBa nepdopauus, aneHgukoAaumu,
cBobogeH Bvb3gyx/meyHocm u pa3mMepu Ha abcuec.

0 AMP — npuna2a ce 0cHOBHO npu BpeMeHHU uAu anepausa kbM koHmpacm; uyBcmBumeaHocm,
cbnocmaBuma c KT.

Cmpamudukayusma Bvb3 ocHoBa Ha o6pa3Hu u3caegBaHua (CAA mun 2-—3) HageXgHo
npegcka3Ba Hy)kgama om cnewHa xupypausi u pucka om Heycnex npu HeXupyp2uuHo AeYeHuUe.

Tabauua 2. 06pa3Hu u kanuHuuHU npegukmopu 3a ycAoXKHEH aneHguuum

Mpegukmop Moka3zamena 3a KoMeHmap / 3HauuMocm
AnneHgukoAum c Bucok puckom HaAnuyuemo Hanaza paHHa
ob6cmpykuusa Ha AyMeHa nepdopauyus, Heychex Ha xupypaus

koHcepBamuBHo AeueHue

(NOM])
MNMepuaneHgukyAapeH uau NokanuzupaHa nepdopauus | Moxke ga ce nekyBa upe3
omgaAeueH abcuec = 3 ¢cm nepkymaHHa gpeHax *

uHmepBaAHa onepauyus

3az2yba Ha koHmpacm Ha laHzpeHOo3eH aneHgukc Onpegens ,ycAOKHeEH 6e3
cmeHama / uHmpaMypaAeH cBobogHa nepdopauus”
Bwv3gyx
CBobogeH Bv3gyx B leHepaAu3upaH N3uckBa He3abaBeH
kopemHama kyxuHa / nepumoHum onepamuBeH KOoHMPpOA Ha
gudy3Ha meyHocm ugmouHuka
Bucoku cmolHocmu Ha CRP | HanpegHano Bv3naneHue / | HacouBa koM chewHocm u
>100 mg/L uau PCT > 0.5 cencuc eckanauusa Ha
ng/mL aHmubuomuyHama mepanus

3.3 MNMpakmuuecko npuaoXkeHue

B exkegHeBHama xupypzauuHa npakmuka AAST-kaacudukauusma ocmaBa Hal-npakmuyHusm
UHmMpaonepamuBeH onucamen, gokamo CAA-kaacudukauusma npegocmabs
npegonepamuBHa cmpamudukauus u yaecHsBa komyHukauusma wmeXkgy paguono3u u
Xupyp3u. M gBeme cucmemu nognomaz2am uHguBugyaAu3upaHomo B3eMaHe Ha peweHus:
paHHa Aanapockoncka aneHgekmomusi npu nepdopupaH UAU 2aH2pPEHO03EeH aneHguuum u
cenekmuBHo HexupypauuHo AeueHue npu kancyaupaHu abcuecu npu cmabuAHU hauueHmu.

4, Xupypa2uyHu cmpameauu u uHmpaonepamuBHo noBegeHue

4.1 Noka3aHus u Bpeme 3a onepauus

OnmumManHomo Bpeme 3a onepauusi npu ycAoXKHEH aneHguuum ocmaBa npegmem Ha gebam.
MoBeuemo cneuuaau3upaHu gpykecmBa — BkalouumeaHo WSES 2020, EAST 2019 u SAGES
2024 — npenopbvuBam cnewHa aneHgekmomus B pamkume Ha 12—24 yaca caeg nocmaBsiHe Ha
guazHo3zama, kamo noguepmaBam, ue 3abaBaHemo yBeauuaBa pucka om cenmuuHu
ycnoXkHeHun.[20] 3abaBsasHemo Ha onepauusima u3BbH mo3u npo3opeu noBuwaBa pucka om
gudy3Ha koHmamuHauyusa, uHmpaabgomuHaneH abecuec (IAA) u ygonkeH 60AHUUEH npecmodl.
Hsakonko o6cepBauuoHHU npoyuBaHus [27] o6aue noka3Bam, ue kpamko 3a6aBsHe B 60AHUUHU
ycnoBus (<24 u.) He BAowaBa pezyaAmamume, ako aHmubuomuyHOMO AeUYeHue e 3anoYyHamo
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HaBpeme u ce noggopXka xemoguHamuuyHa cmabuaHocm. ToBa Bogu go Bwv3npuemaHe Ha
napaguzmama ,onmumu3upaHo, He He3abaBHo” - nbpBo cmabuAu3upaHe, HO 6€3 U3AUWIHO
omaazaHe, koemo e nogxogauwo npu pu3uoA02U4HO HeECMabuAHU UAU Bb3pacmHu nauueHmu.
Hali-2oAnsiMo pa3Ho2aacue cowecmByBa no omHoweHue Ha nayueHmu ¢ Aokaau3upaH abcuec
uau @ae2moH. lpeguwHama gozma u3uckBawe 3agvmkumeaHa aneHgekmomus, HO
cbBpemeHHU npoyuBaHus [16,17] noka3zBam, ue nopBoHauaAHO HexupypauuHo AeueHue (NOM)
Cc aHmubuomuuyu * nepkymaneH gpeHaxk ycnsiBa B 70—90% om cAayyaume npu Bv3pacmHu,
no-Hucka 3aboneBaemocm B cpaBHeHue cbc cnewHa onepauusi. Bbnpeku moBa 0630pbm Ha
Diaz (2025) npegynpe)kgaBa, ue go 30% om me3u nayueHmu B kpatHa cmemka uguckBam
onepayusa nopagu peuuguB uau Heycnex Ha AedeHuemo, koemo noguepmaBa BaxkHocmma Ha
npaBuAHus nogbop Ha nayueHmMu u cmpukmHomo HabalogeHue.[20]

CvBpemeHHUsSM nogxog pa3zaaekga gBe ocHoBHU kauHUUHU cumyayuu:

e (CBobogHa nepdopauust uau gudyseH nepumoHum: u3zuckBa He3zabaBHa xupypauuHa
uHmepBeHuus; koHcepBamuBHomo AeveHue Hocu HenpuemauBo Bucok puck.

e NokaauzupaH abcuec uau pae2moH: MoXke ga ce AekyBa nopBoHauyaAHO HEXUPYP2UUHO C
aHmubuomuuu = gpeHa)k nog obpa3zeH kOHMPOA npu XeMOguHaMu4yHO CmMabuAHU
nayueHmu. Ta3zu npoMsaHa B napaguzmama HaMansiBa HeHy>kHUMe cnewHu onepauuu B
cAyyau, kozamo Bv3naneHuemo e 02paHUYEHO UAU onepauvusima e mexHuuecku
puckoBa. Bonpeku moBa, paHeH Heycnex Ha HeXUpyp2uuHo AeueHue (nepcucmupawa
memMnepamypa, AeBkouumo3sa uau HapacmBaw, abcuec) Hana2a He3abaBHa xupypauuHa
uHmepBeHuus.

PeweHuemo caegoBamenHo ce ocHoBaBa Ha 6anaHc MeXkgy koHmpoA Ha cencuca u puck om
npouegypama, BogeH om kAuHUYHOMO cbcmosiHue, obpa3zHama guazHocmuka u AokaAHus
onum.

4.2 XupypauueH nogxog: Aanapockoncku cpewy omBopeH
Nanapockoncka aneHgekmomus (AA)

MNpe3 nocregHomo gecemunemue NA ce pa3Bu om cenekmuBeH u36op go npegnouyumaH
nogxog npu noumu Bcuuku popmMu Ha ycaoXkHEH aneHguuum, ko2zamo uMa HaAuuyeH pecypc u
onum. AaHHume om Aumepamypama om 2020—2025 2. nocnegoBameaHo nokazBam
npegumcmBama U npeg omBopeHama onepauus: no-manko paHeBu uHdekuuu, no-kpamuvk
6oAHUYeH npecmol, ho-paHHO Bbv3cmaHoBaBaHe, no-gobpa Bu3yaauzauyus Ha
nepumoHeaAHama kyxuHa — ocobeHo ueHHa npu koHmamuHauyus u3BbH gsicHama uAuayHa
amka.

Mema-aHaau3z om 2023 2. (Li et al., BMC Surg)[12] u mpe>koB MemaaHanu3 om 2024 2. (Keller et
al., World ] Surg) [28] nomBovp>kgaBam me3u npegumcmBa. Bce nak, Hakoako npoyuBaHus [29]
cvbobwaBam 3a Aeko noBuweH puck om uHmpaabgomuHaneH abecuec (IAA) caeg AA, BeposmHo
cBvp3aH ¢ koHmamuHauus om nHeBMONEpuMOHEYM UAU HENnbAHO ho4yucmBaHe Ha
nepumoHeymMa.

KoHmpaapa2ymeHmovm, nogkpeneH om Park et al. (Ann Surg 2023)[30] u Diaz (2025) [20], e, ue
cneg kopekuus 3a meXkecm Ha CAyyas u onum Ha Xupypza, yecmomama Ha IAA e
ekBuBaneHmHa uau gopu no-Hucka npu AA, ocobeHo ko2zamo ce u3zBopwBa om ekunu c 2onam
o6eM Ha npakmuka. B pegyamam, Hacokume Beue noguepmaBam, ue nanapockonckussm onum
— HEe MEMOgbm Ha gocmbn cam nNo cebe cu — onpegens pe3yamama.
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Om mexHuuecka 2anegHa mouka, ycnexom Ha AA npu HanpegHano Bb3naneHue 3aBucu om
HakoAko npuHyuna:

e CucmemHa uHcnekuus: 3anouBa ce ¢ ugeHmudukauyusa Ha uekyma u npocaegsaBaHe Ha
taeniae coli go ocHoBama Ha aneHgukca.

e HekHa agxe3uonu3a: u3noa3BaHe Ha mvbna gucekuus u xugpogucekuus 3a
MUHUMU3UpaHe Ha cepo3Hu yBpeXkgaHus.

e PaHeH koHMpoA Ha ocHoBama: u3znon3BaHe Ha eHgo-npumka, AUHEApeH cmanAep UAu
6unonsipeH koazyanamop 3a ozpaHuuaBaHe Ha gonvbAHUMeEAHa koHmamuHayus.

e MuHumaneH naBak: MHOXkecmBo npoyuBaHus noka3zBam, ue o6uAHomo npomuBaHe He
HamansiBa pucka om abcuecu B cpaBHeHue c npocmo achupupaHe; HanpomuB,
ygonkaBa Bpememo Ha onepauusima u pagnpocmpansaBa koHmamMuHayusma (Liao et al.,
Surg Endosc 2023). [13]

N3BakgaHe Ha cnecumeHa: ugnon3BaHemo Ha ekcmpakuyuoHHa mopbuuka e 3agbAkumenHo,
mubl kamo 6akmepuanHama kyamypa om uHdekuuu Ha nopmoBeme uecmo cvBnaga ¢c masu
om kopeMHama kyxuHa.

Mpu cAoKHU cAyuyau — nNAbmMHU agxe3uu, kbcAauBu upeBHu Bpumku uau HekoHmMpoAupaHo
kvpBeHe — mpsi6Ba 6e3 konebaHue ga ce npeMuHe koM omBopeHa onepayusi. Yecmomama Ha
koHBepcusa npu ycaoXkHeH aneHguuum B8 onumHu ueHmpoBe e okono 5—10%, kamo He ce
cBovp3Ba c noBuweHa 3aboneBaemocm, kozamo ce u3Bvpwu koHMpoAupaHo, a He no
cnewHocm.[31]

OmBopeHa aneHgekmomusi (0OA)

OA 3ana3BacBoemomacmo u B epama Ha MUHuUMaAHO uHBa3zuBHama xupypaus. Ta ocmaBa Hal -
6e3onacHuam u3bop, koezamo Aanapockoncko o6opygBaHe He e HaAUYHO, Npu nayueHmMu ¢
gudy3eH nepumoHUM u XxeMmoguHamMuuHa HecmabuaHocm, koumo He no3BoaaBam cv3gaBaHe
Ha nHeBMonepumoHeyM, uau kozamo ce ouakBa o6wupHa pe3ekuus Ha uepBo.[2]

Upe3 gocmbvn npe3 goaeH geceH kBagpaHm uAu no cpeguHHa AuHus, OA no3B8oaaBa makmuaHa
oueHka Ha >kuzHecnocobHocmma Ha mvkaHume u gupekmeH koHmpoa Ha gudy3Hama
koHmamuHauus.[2]

Bonpeku moBa, mema-aHanu3zu nomBovp)kgaBam no-Bucoka uecmoma Ha uHdekuuu B
Xupypa2uuyHama paHa (SSI 15—20%) u no-gbab2 Bv3cmaHoBumeneH nepuog B cpaBHeHue ¢
Aanapockonusima, koemo nogkpens ceaekmuBHomo, a He pymuHHOMO U u3noa3BaHe.
[2,12,28,29]

4.3 NoBegeHue npu koMnpomemupaHa ocHoBa Ha aneHgukca

Hekpo3zama uau nepdopauusma B obracmma Ha ocHoBama Ha aneHgukca e cpeg Hal-
npegu3BukameaHume uHmpaonepamuBHu Haxogku. Heycnexom ga ce ocuzypu HageXgHo
3amBapsHe MoXe ga goBege go kamacmpodanHo uzmuuaHe om ocHoBama u dekaneH
nepumoHum.

CmeneHma Ha aH2a)XkupaHe Ha uekyma onpegeas nogxogsw,ama XupypauuHa uHmepBeHuus —
om npocmo 3amBapsiHe Ha ocHoBama, npe3 yacmuuHa pe3ekuyus (Hanpumep, uekekmomus), go
gsaicHa xemukoaekmomusi.

0630pbm Ha Caballero-Alvarado u comp. (2024) noguepmaBa, ue Bvnpeku cowecmByBaHemo
Ha pa3AUYHU MexHUKku, NPUHUUNDBLM € egUHEeH: ga Ce omcmpaHsm HeXu3HecnocobHume
muvkaHu (gebpugmaH), ga ce ocuz2ypu cu2ypHo 3amBapsHe, ga ce u3bs28a HanpeXkeHue uAu
HapywaBaHe Ha kpvBocHabgaBaHemo Ha cmeHama Ha uekyma.[21]
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Tabauua 3
TexHuka Moka3aHus MpegumcmBa / AokaagBaHu
OzpaHuueHus ycAo)XKHeHus
MopBuuHo Manvk HekpomuueH Bvp30; MoXke gace | SSI5—-10%,
3amBapsaHe gedekm c >kuzHecnocobHu | uzBvpwu ugmuuyaHe om
uekanHu pvboBe Aanapockoncku ocHoBama < 2%
3amBapsHe cbC kvcauBa uau omouHa Hage)kgHo SSI1 <10%, IAA
cmanaep (AUHEeH) ocHoBa; puck om YyNAbMHEHUE, 3—5%
koHmamuHayus MUHUMaAHO
pa3auBaHe
YacmuuHa He)kugHecnocobHa 3ana3Ba MopbugHocm
uekekmomus uekanHa cmeHa, uaeouekanrus 10—20%, pegku
02paHuyeHa go kaanahn; pagukanHa | ducmyau
aneHgukaAHUs npou3xog
Maeoueuekmomusga / O6wupHa Hekpo3a uau PagukanHa; SS120—25%, |IAA
gacHa nogo3peHue 3a Heonaa3ma | OHKOAO2UYHO 10-15%
xemukonekmomusi agekBamHa
LekocmomHa mpvba | M3kalouumeaHa BpemeHHa Mapka; Bucok npoueHm
(ucmopuuHo) kvcauBocm uau psigko noka3aHa Ha ugmuuaHe u
HecmabuAHOCM, gHec uHgekuyuu
Bv3npenamcmBawa
pe3ekuus

TexHuuecku cvobparkeHus BkalouBam:
e OueHka Ha uBema, nyacauusma u kvpBeHemo Ha muvkaHma Ha uekyma 3a
nomBovprkgaBaHe Ha HellHama »kuzHecnocobHocm.
e AebpugmaH Ha HekpomuuHume pvb0oBe go gocmuzaHe Ha 3gpaBa mukaH.
e [MNogcunBaHe Ha 3amBapsHemo cbC cepoMyckyAeH UAU OMeHmManeH Aambo, ako
upeBHama cmeHa e kpexka.
e [pu 3awuBaHe cbc cmenaAep, ga ce 2apaHmupa, ye He ocmaBam ¢ekaaumu uau
yyacmubuu ¢ HapyweHo kpbvBocHabgsBaHe.
0630pbm om 2024 2. [21], obobwaBaw, 12 cepuu (n > 400), ycmaHoBsBa cpaBHuma
3aboneBaemocm (10—20%) npu yacmuuHu pe3ekuyuu, Ho noBuweH puck om ¢pucmyau, koezamo
ce ocmaBsa HekpomuuHa movkaH. Kim u comp. (] Gastrointest Surg 2022) [6] cvobwaBam, ue
cmennepHOoMo 3amBapsiHe 3HaYumMeAHO HamansaBa uecmomama Ha omka3 Ha ocHoBama Ha
aneHgukca B cpaBHeHue ¢ pbuHO 3aBbp3aHu Au2amypu npu egemamo3Hu ocHoBu (1% cpewy
6%, p = 0.04).
Bvnpeku ue gsicHama xemukonekmomusi ocuz2ypsBa okoHuameAHO npemaxBaHe Ha
3acezHamama 30Ha, NnoCAegHU MyaAmuueHmpoBu aHaau3u [8] noguepmaBam 3HayumeAHama u
3aboneBaemocm u g npenopbuBam camo npu AcHU 0HkoAO2UUHU UAU HEKpomuuHU noka3aHus.
NMoBeuemo cwvBpemeHHu aBmopu 3acmbnBam npuHuuna Ha ,MUHUMaAHO Heobxoguma
pe3ekuus” — gebpugmaH go 3gpaBu zpaHuuu u nogcunBaHe Ha 3amBapsHemo cbC
cepomyckyAeH uAu oMmeHmManeH Aambo, ko2zamo e Heobxogumo. [21]
Ako ce HanoXku gacHa konekmomus, ce npegnoyuma nbpBuyHa aHacmomo3a, ako nayueHmMbLm
€ XeMOguHaMu4yHo cmabuneH u koHmaMuHayusma e koHmpoAupaHa; 8 npomuBeH cayual
mps6Ba ga ce obmMucau npomekmuBHa cmoma. [21]
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CaokHume cayuau u3zuckBam aganmuBHocm, a He cAsino npugbp)kaHe koM npegBapumenHo

3agageHu naaHoBe. [21]

Tabauua 4

CueHapuu

MpenopvuaHo geticmBue

0O6ocHoBka / KomeHmap

NMAvmeH Bv3naaumeneH
(pAe2MOH C HesICHa

BHumamenaHa gucekuyus;
koHBepcus B omBopeHa onepauyus

MNpegna3Ba om
ssimpoz2eHHuU yBpexkgaHus

kyxuHa c abcuec

aHamomus Npu Hecuz2ypHuU nAaHoBe Ha uneyma uAu uekyma
Omkpuma ApeHa u nokanHO npoMuBaHe; Mocmuza KOHMPOA Ha
UHmMpaonepamuBHa aneHgekmomus, ako e BbgmMoXkHa | ugmouHuka u ocuzypsnBa

Mamepuaa 3a
Xucmonaoausi

Hekpo3a, 3acszawa
uekanHama cmeHa

Oz2paHuueHa uekekmomus uau
pe3ekuusi cobc cmanaep go 3gpabBu
muvkaHu

MNpegna3Ba om uzmuuaHe
om ocHoBama

CoMHUMEAHa MyUUHO3Ha
uau mBvpga maca

KoHBepcus B omBopeHa
onepauusi, oHkonozuuHa pe3ekuus

Mo3BonsnBa zedpup;
gsicHa konekmomus

Audy3eH dekaneH
nepumoHum

MbAHO acnupupaHe u
ueAeHacouyeHo npoMuBaHe;
kpamuvk kypc Ha
nocmonepamuBHu
aHmMubuomuuu

MNpegna3Ba om
nepcucmupauw, cencuc
6e3 ygonkaBaHe Ha
mepanusi

Xupyp3ume mpa6B8a ga gokymeHmupam uHmpaonepamuBHama cmeneH (AAST II-V) u HUBomo
Ha koHmamuHauusa, mbl kamo me3u dakmopu Bogsm caegonepamuBHomo noBegeHue u
omuumaHemo Ha pegyaAmamume.

4.4 MoAumuka 3a uznon3BaHe Ha gpeHaXku
Manko memu ca buau ob6ekm Ha monkoBa nocaegoBamenHu u MHo2o0kpamHu u3caegBaHus,
konkomo u3znoa3BaHemo Ha gpeHoBe. Owe paHgoMu3upaHu npoyyBaHus om 80-me 20guHuU
nocmaBam nog Bvnpoc msaxHama edekmuBHocm, a cvBpemMeHHume gaHHU Beue
okoHuamenHo npukalouyuxa gebama.
Mema-aHaAuzume Ha Wu u comp. (BMC Gastroenterol 2024) [4] u Liao u comp. (Surg Endosc
2023) [5] nokazBam, ue: HAMa pa3auka B uecmomama Ha uHmpaabgomuHaneH abecuec (IAA) uau
noBmopHa onepauyusa mexkgy 2pynu ¢ u 6e3 gpeH; HO Npu nayueHMU C gpeH umMa 3Ha4YuUMeAHo
No-gbAb2 60AHUYEH hpecmoU (cpegHo +1.8 gHu) u no-Bucoka uecmoma Ha paHeBu uHdekuuu.
CaegoBamenHo, poasima Ha gpeHoBeme caeg aneHgekmoMus npu ycAOXKHEH aneHguuum e
okoHuamenHo u3sicHeHa B nocaegHume MemaaHaAu3u. Kakmo WSES (2020), maka u SAGES
(2024) He npenopbyBam pymuHHOMO nocmaBsiHe Ha gpeH, mbl kamo 0606weHUMe gaHHU
nokazBam: Aunca Ha noA3a 3a HamansBaHe Ha |AA; HO Nno-gbAb2 npecmoul B 6oAHUUa, 3a6aBeHa
MobuAu3auus u noBeue uHdekuuu Ha paHama.[1,2]
ApeHoBeme mpsbBa ga ce uznon3zBam cenekmuBHo camo B mpu cumyauuu:
e HenwaHo eBakyupaHe Ha 2HOU uAU ocmambuu, koumo He Mo2am ga 6bgam 6e3onacHo
acnupupaHu.
e ObwupHa koHmamuHauusi cnaeg upeBHa pe3ekuuss uau npu puck om Heycnex Ha
3amBapsaHemo Ha ocHoBama.
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e llHmpaonepamuBHu cbMHeHus 3a caegonepamuBHo kopBeHe uAu ocmambuHa
abcuecHa kyxuHa.
Kozamo ce nocmaBsam, gpeHoBeme mpsabBa ga 6vgam 3amBopeHu, uzBegeHu npe3 omgeAeH
mManbk pa3zpes, u omcmpaHeHu Bv3moXkHO Hall-paHo, kozamo omgeAsHemMo e cepo3Ho u nog 50
MA/geH — 0bukHoBeHo B pamkume Ha 48—72 vaca.
PaHHOomMo omcmpaHsBaHe HamanssBa 6oAHUYHUS npecmol, 6e3 ga yBeauuaBa ycaoXkHeHUsIMa.

5. HexupypauuHo u uHmepBanHo AeueHue

5.1 06ocHoBka u Hacmosiwa poas

HexupypauuHomo AeveHue (NOM) Ha ycaoXkHeH aneHguuum, koemo no-paHo 6ewe 3ana3eHo
3a BucokopuckoBu nauyueHmu, omHoBo ce ymBwvpgu kamo BaaugupaHa cmpamezausi npu
nogbpaHu Bv3pacmHu nayueHmu ¢ AokaaugupaH abcuec uau Bo3znaaumeneH hAe2MOoH.
O6ocHoBkama ce ocHoBaBa Ha gaHHu, ue AokaAauzupaHama nepdopauua ¢ edekmuBHo
o2paHuuaBaHe Ha uHdpekuuama moXke ga ce noBause c aHmubuomuyHa mepanus u gpeHax,
kamo ce u3bsiecBam puckoBeme om cnewHa onepauus B8 onepamuBHOo noane ¢ mexkku
Bb3naAumeAHU NPOMEHU.

CkopowHu Mema-aHaAu3u (Janson u comp., Br ] Surg 2021; Zhou u cemp., Cochrane 2024)
[16,17] nomBovprkgaBam, ue nopBoHayanHomo NOM nocmuza kauHuueH ycnex 8 70—90% om
npaBuAHo nogbpaHume caAyuyau. To3u nogxog e nogkpeneH u om akmyaau3upaHume
npenopbku Ha WSES 2020 u SAGES 2024, koumo 20 kBaauduuupam kamo npuemauBa
anmepHamuBa Ha paHHama aneHgekmomusi npu XeMoguHamMu4yHO cmabuAHu Bb3pacmHu
nayueHmu 6e3 gudy3zeH nepumoHum.[1,2]

5.2 Kpumepuu 3a nogbop Ha hauueHmu

Ycnexom Ha koHcepBamuBHomo AeueHue 3aBucu npegu Bcuuko om BHuMameAHust nogbop Ha
nauueHmu.

TunuuyHume kpumepuu 3a BkalouBaHe ca 0606weHu B Tabauua 5.

Kpumepuu Mogxogsawo 3a NOM NMogxogsaw,o 3a paHHa xupypaus
XeMoguHaMu4yeH CmabuneH, be3 cenmuueH HecmabuaeH, 2eHepaAu3upaH
cmamyc wok nepumoHum

O6pa3Ha guazHocmuka
(CT/MRI)

NokanugupaH abcuec < 5 cm
uAu paez2moH; 6e3 cBobogeH

CBobogHa nepdopauus, gudy3Ha
meuHocm, pekaneH nepumoHum

Bv3gyx
AnneHgukoAaum AuncBa uau manvk, He loASIM UAU 3aCegHan
obcmpykmuBeH aneHgukoAum
CuMmnmomu MogobpsiBaHe npu YBeanuuaBawa ce 6o0nka,
aHmubuomuuHa mepanusi B | nocmosHHa memMnepamypa,
paMkume Ha 24—48 u noBuweH CRP/AneBkouumu
Bv3pacmu 3gpaB Bv3pacmeH, ymepeH Bv3pacmeH, uMyHOCynpecupaH
komopbugHocmu puck UAU C AOwa HageXkgHoCcm 3a

npocaegsaBaHe

HaAuuue Ha uHmepBeH-
UUOHaAHa paguonozusi

AocmuvnHa 3a nepkymaHeH
gpeHax

HegocmbnHa uAu abcuecobm e
HegocmbneH

Kozamo ca u3nbAHEeHU cbomBemHume kpumepuu, MoXe ga ce 3an04yHe HexupypauuyHo
nedveHue (NOM) c: paHHO npuAazaHe Ha wupokocnekmbpHU aHmubuomuuu, pexugpamauus u
nogkpena Ha XxpaHeHemo.
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O6pa3Ha guazHocmuka ¢ HanpeueH cpe3 (KT uau AMP) e 3agoakumenHa, 3a ga ce nomBupgu,
ye npouecvm e 02paHUYeH U ga ce Hacouu 3a nepkymaHeH gpeHaX, ako e Heobxogumo.

5.3 AHmuBuomuuHo AeueHue u gpeHax

EMnupuyHume aHmubuomuuu ca cxogHu ¢ uznoa3zBaHume B nepuonepamuBHus nepuog u ca
HaCOUYeHU cpewy eHMepaAHU 2paM-ompuuameAHu 6akmepuu u aHaepobu.

CmaHgapmeH pe)kuM e kombuHupaHa mepanus c: B-Aakmam/uHxubumop Ha B-Aakmama3sa, uau
uedaroCnopuH + MeEMPOHUga3oA. MpenopbyumeAHama NnpogbAKUMEAHOCM Ha AEYEHUEMO e
5—7 gHu, Bonpeku ue no-kpamku kypcoBe (3—5 gHu) noka3Bam cpaBHuma edpekmuBHocm, ako
ce nocmuzHe 6bp30 kKAUHUYHO nogobpeHue. [13,14]

MNepkymaHHusm gpeHa)k nog KT uau yampa3BykoB koHmpoa e noka3zaH npu: koaekyuu = 3 cm
UAU NPU HaAUYUE Ha CUCMEMHU Npu3Hauu Ha cencuc.

KoMbuHupaHomo u3noa3BaHe Ha aHmubuomuuu + gpeHa)k Bogu go no-kpamvk 60AHUYEH
npecmodl u HaManeH puck om peuuguB B cpaBHeHue camo ¢ aHmubuomuuHo AeyeHue. [11] Bce
owe HAMa kamezopuyHu gaHHU 3a epekmuBHOCMmMa Ha HEXUPYP2UUHOMO AeUYEHUE C gpeHaXk
npu abcuecu > 4—6 cm. [20] BakHo e ga ce ombenexku, ye nocmaBsHemo Ha gpeH
npegcmabasBa nopBoHauaneH knuHuueH onum 3a oBaagaBaHe Ha uzmouHuka Ha uHdekyusma
(source control).

5.4 KAUHUUHU pe3yamamu u puck om peuuguB

O6wusm puck om peuuguB caeg ycnewHo NOM e mexkgy 10% u 30% npu gbA20CPOUHO
npocaegsBaHe.

Mpegukmopu 3a peuyuguB BkalouBam Haauuvue Ha aneHgukoaum (ckopuzupaH koeduyueHm Ha
BeposmHocm OR = 2.5—3.0), Bb3pacm nog 40 2oguHu, Aunca Ha gpeHaX npu abcuec > 3 cMm.
Mema-aHaau3u, cpaBHsBawu nvpBoHauanHo NOM c paHHa xupypausi, He omkpuBam
3HauumenHu pa3auku B obwama 3aboneBaemocm, HoO ombeasisBam no-Bucoku HuBa Ha
pexocnumaau3ayus u no-gobAb2 06w, 60AHUUEH npecmol Npu HexupypauuHume 2pynu. [20]
Bce nak, uzbsazBaHemo Ha He3abaBHa onepauus u 0bwa aHecme3us e npegumcmBo npu kpexku
uau komopbugHu nauueHmu. Om gpyza cmpaHa, npu Manku nepuaneHgukyaapHu abcuecu,
HoBu gaHHuU noka3Bam, ue nanapockoncka aneHgekmomusi, u3BbpweHa om onUMHU Xupyp3u,
moke ga uma npegumcmBa - no-kpamvk 60AHUUEH NnpecmoUl, no-Maako pexocnumaau3auuu.
PaHHama Aanapockoncka aneHgekmomus noka3Ba obewaBawu pezyamamu, BkalouumenHo
no-manko noBmopHuU xocnumaausauuu, no-manko gonbAHUMEAHU uHmMepBeHyuu B cpaBHeHue
C HEXUPYpP2UUHO AeueHue, ocobeHo B ycaoBus ¢ HanpegHaau Aanapockoncku Bv3moXkHocmu.
[20]

5.5 Noka3aHus 3a uHmepBanHa aneHgekmomus (I1A)
Heobxogumocmma om uHmepBanHa aneHgekmomusa caeg ycnewHo koHcepBamuBHo AeveHue
ocmaBa cnopHa. [lo-cmapu AumepamypHU gaHHU npenopbuyBam pymuaHa IA 3a
npegomBpamsaBaHe Ha peyuguB, Ho HOBu npochekmuBHu npoyuBaHusa nokazBam, ue moBa He
e 3agbrkumenHo, mou kamo noBeuemo peuyuguBu HacmonBam B nbpBume 6 Meceua u Mozam
ga bbgam oBaageHu enekmuBHo, ako Bv3HukHam. [7] OcBeH cowecmByBa puck om peuuguB,
kamo e goknagBaH u noBuweH puck om kapuyuHom (go 16%) npu nayueHmu ¢ aneHgukyaapeH
abcuec, nekyBaHu HexupypauuHo, koemo e gonvAHUMEAEH ap2ymeHm B noA3a Ha IA. [20]
Hacmosawume Hacoku npenopvuBam cenekmuBeH nogxog, kamo IA e noka3aHa npu:

e peuuguBupawu uAu nepcucmupawu CuMNMomu,

e o06pa3Ha Haxogka Ha 3agbp)kaH aneHgukoAum uAu XpoHUUYHa Bb3naaumeaAHa Maca,
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e Bwv3pacm = 40 2o0guHu, koezamo mpabBa ga ce ugkalouu ckpum mymop Ha aneHgukca.
Kozamo ce u3BvpwBa, Aanapockonckusm gocmuvn obukHoBeHo e Bw3moXkeH nopagu
HamaneHomMo Bb3naneHue, a yecmomama Ha ycAokHeHuUs e < 5%. XucmonamoAo2uyHOmo
ugcaegBaHe noHsikoza pagkpuBa HeouakBaHu HeonaagmMu (1-2%), koemo nogkpens
cenekmuBHama, HO He pymuHHa IA.

5.6 NMpegukmopu 3a Heychex Ha HEXUPYP2UYHO AeUYeHuUEe
Heycnexom Ha NOM ce geduHupa upe3: nepcucmupauwia cencucHa cumnmomamuka,
3acunBawa ce 6onka, uau HapacmBauw, abcuec Bonpeku agekBamHa mepanusa 8 pamkume Ha
48—72 vaca.
Mpegukmopume 3a Heychex, chopeg ckopowHu aHaAu3u [9,10], BkalouBam:

e CRP>100 mg/L uau AeBkouyumos3a > 18 x 10%/L caeg 48 u. AeueHue

e guamMemwbup Ha abcueca > 5 cwm,

e MHo20kamepHu (MyamunokyaapHu) konekuyuu uau HeBbo3MoXkKHOCM 32 NbAEH gpeHaXk,

e HaAu4yue Ha aneHgukoAum.
Mpu makuBa cayuau o6ukHoBeHo ce npucmbnBa koM cnewHa Aanapockoncka aneHgekmomus,
koasmo uma npuemauBa 3aboneBaemocm u ocuzypsiBa gepuHumuBeH KoHmMpoOA Ha
uHpekuyuama.

5.7 AbA20CpouHU CbobpaXkeHus

Caeg ycnewHo HexupypzauuHo AeueHue (NOM) e Heobxogum cmpykmypupaH npocaegaBauw,
pekuM. MpenopbuBa ce obpa3Ha guazHocmuka c HanpeyeH cpe3 Npu nayueHmMu = 40 20guHu,
3a ga ce uzkalouu HeonAa3ma Ha aneHgukca uau uekyma, kamo ce o6Mucaa konoHockonus, ako
pe3yamamume ca HesicHu. [8] Cowo maka e BaXkHo ga ce 06yyu nayueHmMbm omHocHO pucka
om peyuguB u pagno3HaBaHemo Ha cuMnmoMume, 3a ga ce ocu2ypu HaBpemeHHa npeoueHka.

Tabauua 6 Acnekmu Ha HeonepamuBHomo AeueHue (NOM) npu ycaoXkHeHa aneHguuum
Acnekm MpegcmaBumenHu OcHoBHu u3zBogu
uzcaegBaHus

MpougHmM Ha ycnex npu
nopBoHauanHo NOM

Janson 2021; Zhou
2024

70—90 % ycnex npu cenekmupaHu
Bv3pacmHu

Puck om peuuguB

Peltrini 2021; Huang
2023

10—30 % B nepuog om 1—3 2o0guHu

Heobxogumocm om
uHmepBanHa
aneHgekmomus

WSES 2020; SAGES
2024; Diaz 2025

He pymuHHa; cenekmuBHa npu peuuguB,
aneHgukoAum uau Bv3pacm 2402

EdekmuBHocm Ha
nepkymaHHus gpeHax

Kang 2023; Gonzalez-
Urquijo 2023

MogobpsBa koHmpoaa Ha cencuca,
ckvcabBa 6oAHUUHUA npecmol

Mpegukmopu 3a
Heycnex Ha NOM

Hori 2022; Gonzalez-
Urquijo 2023

Bucok CRP, 2onssM/MmyamuaokyaapeH
abcuec, anneHgukoaum

CpaBHeHue c paHHa
Xupypaus

Cochrane 2024; Diaz
2025

NMogobHa MmopbugHocm; no-Bucoka
yecmoma Ha noBmopHo
xochumaaugupaHe caneg NOM

OmkpuBaHe Ha
HeonAa3usa caeg NOM

Solis-Pazmino 2023

1-2 % yecmoma, 2AaBHO MyUUHO3HU
uAu HeBpoeHgokpuHHU myMopu
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6. AHmumukpobHa noaumuka u cnegonepamuBHo noBegeHue

Mogxogsw,omo aHmumukpobHa noaumuka ce e npeBvpHana B Hepa3geAHa 4yacm om
cbBpeMeHHOMO AeueHue Ha aneHguuum. Mpu ycAoXKHEHU CAyYau aHMubuomMu4yHOMO AeUeHUE
e Heobxogumo kakmo npegu, maka u caeg onepauusma, 3a ga ce 02paHuU4u npo2pecusma Ha
cencuca u ga ce npegomBpamsam ocmambuHu uHpekuyuu.

Bce no-z2oamMo BHumaHue ce omgens Ha kpamku, ocHoBaHu Ha gokazameacmBa kypcoBe,
cbobpa3eHu ¢ kauecmBomo Ha koHmpoaa Bvpxy usmouHuka Ha uHdekuus, a He ¢ pukcupaHa
npogbakumeaHocm.

CkopowHu paHgomu3zupaHu npoyuBaHus [14,19] noka3zBam, ue 2—5 gHu nocmonepamuBHo
neuveHue cneg agekBameHn koHmpoa Ha ugmouHuka He omcmbvnBa no edpekmuBHocm Ha
mpaguuuoHHUmMe 5—7-gHeBHu peXkumu.

Mo-npogbmkumeAHama uAu  no-wupoka ynompeba He HamansBa uecmomama Ha
UHMpaabgoMuHaAHU abcuecu, Ho Bogu go noBuweHa aHmMubuoMuyUHa pe3ucmeHMHOCM U No-
Bucoku pa3xogu.

MNpeMuHaBaHemo kbM nepopanHU aHmubuomuyu e NnpenopbYumMeAHo, koezamo nayueHmMbvm e
adebpuneH, XeMOgUHAMUUHO CmMabuAeH, U mMoAepupa EHMEPaAHO XpaHeHe.

EMnupuyHomo nokpumue mpsa6B8a ga 06xBawa 2pam-ompuyamenHa u aHaepobHa paopa,
kamo o6bxBamvbm ce cmecHsiBa caeg noayuyaBaHe Ha Mukpobuoaoz2uuHu pe3yamamu.[1]
CaegonepamuBHomo noBegeHue caegBa npuHuunume Ha yckopeHo Bv3cmaHoBsiBaHe (ERAS),
BkalouumeaHo paHHa Mob6uau3auusi, paHHO nogHoBsiBaHe Ha nNepopaAHUS NpueM,
MyAMUMOgaAHa aHaA2e3usi U MUHUMaAHa ynompeba Ha gpeHoBe u mpoubu.[1]

NabopamopeH MOHUmMOpuH2 ce u3BvpwBa camMo npu nayueHMu C nhepcucmupawa
memMnepamypa UAu 3abaBeHo Bv3cmaHoBaBaHe, npu koumo mpabBa ga ce ugkalouu
uUHMpaabgoMuHaneH abcuec upe3 obpa3Ho u3cAaegBaHe. PuckoBu ¢akmopu 3a SSI u IAA
BkalouBam kvbcHo npegcmaBsaHe, nepdopauus ¢ gudy3Ha koHmamuHauusi, 3amabcmsaBaHre,
guabem u no-Bucoka uHmpaonepamuBHa cmeneH Ha cAoXkHocm.[33]

KAuHuuHo BaAowaBaHe, noBmopHa nosiBa Ha memnepamypa, uAu noBuwaBaHe Ha
Bvb3nanumeaHume mapkepu caeg 3—5 gHu mpsi6Ba ga Hacouam koM obpa3Ha guazHocmuka 3a
uskalouBaHe Ha IAA. MpogovrkumenHocmma Ha H6oAHUUHUSE npecmoU caeg Aanapockoncka
aneHgekmomusi npu ycaokHeH aneHguuum obukHoBeHo e 3—5 gHu, a uecmomama Ha
noBmopHuU xocnumaausauuu e nog 5%, ako ce npunazam ERAS npomokoau u kpamku
aHmubuomuuHu kypcoBe.[20]

8. CvobpaXkeHust npu HeonAa3Mu Ha aneHgukca npu ycaoXkHeH uau uHmepBaneH aneHguuum
Bv3zmokHocmma 3a nogaeXkaw,a HeonAa3zma Ha aneHgukca npu ycAokHeEH uAu peuuguBupaw,
aneHguuum noay4aBa Bce no-zoanamo BHumaHue. Yecmomama Ha 3aokauecmBeHu Haxogku
npu xucmoaozus Bapupa 1—3% cpeg Bcuuku aneHgekmomuu, HO gocmuz2a 5—10% npu
nauueHmu Hag 40 2oguHu, ocobeHo caneg uHmepBanHa aneHgekmoMusa cAeg HEXUPYP2UYHO
AeveHue.[2]

lNpegnoAazaemMusim MexaHU3bM € AYMUHUAHA o06cmpykuuss om MyuuHO3Ha HeonAa3ma UAU
kapuuHoug, koasmo npegpa3nonaza kbM nepdopauyus uau abcuec. foAeMu nonyAayuoHHU
npoyuBaHus [7,18] u peaucmpoBu aHaAu3u [8] noka3Bam cuaHa Bpb3ka Mexkgy aneHgukyaapHa
HeonAa3Ma u dopmupaw, abcuec/peuuguBupaw, aneHguuyum, ocobeHo npu Bvb3pacmHu
nauueHmu.
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XucmonozuuHusm cnekmuvp BkalouBa:
e HeBpoeHgokpuHHu mymopu (NETs) — Hali-uecmu, 06ukHoBeHo < 2 cMm, c 6aBeH pacme.
e MyuyuHO3HU Heonaa3Mu c Hucka manu2HeHocm (LAMNs) — uecmo cBobp3aHu c
nepdopauus u puck om nceBgomukcoma nepumoHea.
e AgeHokapuuHomu — pegku, Ho azpecuBHu, uecmo uzuckBawu gacHa xemukonekmomus
3a oHkoAoz2uuHa pagukanHocm.
AkmyanHume Hacoku (WSES 2020, SAGES 2024) npenopbuBam ceaekmuBHa oHkono2uuHa
oueHka npu nauueHmu 2= 40 20guHU UAU Npu HaAuvue Ha ygebensBaHe Ha cmeHama,
o6pagzyBaHue, uau nepcucmupaw,o Bv3naaeHue Ha obpa3Hu u3zcaegBaHus.[1,2]
B makuBa cayuau mpa6Ba ga ce u3zBopwu konoHockonus uau koHmpacmuo KT/AMP, npegu uau
cAeg uHmepBanHama aneHgekmomus.
Mpu HeouakBaHa Haxogka Ha Heonaa3ma no Bpeme Ha onepauusi uAu B xucmoaoz2usma,
noBegeHuemo mps6Ba ga caegBa cneyuduyHu oHkoAo2uvHU npomokoau [32]:
e NET < 2 cm, o2paHuueH B aneHgukca - camo aneHgekmoMusa e gocmamuyHa.
e LAMN uau ageHokapuuHoM, uau NET = 2 cM / c uHBa3usa B me3oaneHgukca > noka3aHa e
gsicHa xemukoaekmomusi.
e [lepdopupaH LAMN -> uguckBa BHuMameAHa uHcnekuusi 3a pagnpocmpaHeHue Ha
MYUUH U gbA20CPOYHO npocAegsaBaHe.
Pa3zno3HaBaHemo Ha mo3u puck npeuugupa uHgukayuume 3a uHmepBaAHa aneHgekmomusa —
He kamo pymuHHa, a kamo oHkoAoz2uuHa npegna3Ha msapka npu puckoBu 2pynu.

3AKAHYEHME

YcAaokHeHUsSM aneHguuum ocmaBa cnewHo cbcmosiHue, koemo uzuckBa mouHa guazHo3a u
cBoeBpemeHeH, uHguBugyanu3upaH koHmpoa Ha ugmouHuka Ha uHdekuusa. Aanapockonckama
aneHgekmomus e 3a hpeghoyumaHe npu HaAuvue Ha ekcnepmu3a, ocu2ypsaBawa no-Hucka
3aboneBaemocm u no-6vp30 Bv3cmaHoBaBaHe. PymuHHOmMO u3non3BaHe Ha gpeHoBe u
npogoarkumenHa aHmubuomuyHa mepanusi Beue ce 3aMmeHam coc cenekmuBHa ynompeba u
kpamku, goka3zaHo edekmuBHu pexumu. HexupypzuuHomo AeuveHue e edpekmuBHO npu
nogbpaHu nauueHmu c AokaaugupaH abcuec uau dnaeamoH, gokamo uHmepBanHama
aneHgekmomus ce 3ana3Ba 3a cayuau ¢ peuuguB uau nogo3peHue 3a HeonAa3ma, 0Co6eHo npu
Bv3pacmHu nayueHmu.

CvBpemeHHume gokazameacmBa nogkpensm MuHuMaAHO uHBa3uBHa, nepcoHaAu3upaHa
cmpameausi, BkalouBawa npeuuzHa obpa3zHa guazHocmuka, O2paHUYeHa, HO Ccuz2ypHa
pe3ekuus u aHmubuomuuyHa guCUUNAUHa C UEA OonmuMmu3upaHe Ha pe3yamamume u
HamansBaHe Ha cnegonepamuBHume ycAoXKHEHUS.
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SURGICAL TREATMENT OF COMPLICATED FORMS OF ACUTE APPENDICITIS [ENGLISH]

SUMMARY

Background: Complicated appendicitis (CA) represents a clinically and economically significant
subset of acute appendicitis, characterized by gangrene, perforation, abscess, or phlegmon.
Despite advances in imaging and minimally invasive surgery, management remains
heterogeneous worldwide.

Methods: A narrative review of the literature published between 2020 and 2025 was conducted
using PubMed and major guideline repositories (WSES, SAGES, EAES, EAST). Recent systematic
reviews, meta-analyses, and practice guidelines focusing on the surgical and non-operative
management of CA were analyzed.

Results: Accurate pre-operative classification using the AAST and CAA systems enables
individualized management. Laparoscopic appendectomy has become the preferred approach
in most cases, associated with lower wound infection, shorter hospitalization, and faster
recovery, without increased intra-abdominal abscess rates. Open surgery remains indicated in
hemodynamic instability, diffuse peritonitis, or where laparoscopic resources are limited.
Routine drainage and prolonged antibiotic therapy are no longer recommended; short, tailored
postoperative courses (2—5 days) are safe after adequate source control. Selected patients
with localized abscess or phlegmon can be treated non-operatively with antibiotics *
percutaneous drainage, while interval appendectomy is reserved for recurrence or suspicion
of neoplasm. Unexpected appendiceal tumors require tumor-specific surgical management.
Conclusions: Modern management of complicated appendicitis emphasizes precise imaging,
minimally invasive techniques, selective nonoperative treatment, and antimicrobial
stewardship. Integration of standardized classifications and evidence-based algorithms has
improved outcomes and reduced postoperative morbidity, transforming CA from a high-risk
emergency into a predictable and controllable surgical condition.

KEYWORDS
complicated appendicitis, appendectomy, laparoscopic appendectomy, nonoperative
treatment

1. INTRODUCTION

Acute appendicitis remains the most frequent cause of acute abdominal pain requiring
emergency surgery worldwide, with a lifetime risk of 7—9% and an annual incidence of
approximately 100—200 cases per 100,000 population. Despite advances inimaging, minimally
invasive surgery, and perioperative care, appendicitis continues to represent a substantial
global surgical burden, accounting for millions of hospital admissions annually and a significant
proportion of all emergency abdominal operations. [20]

Among all presentations, complicated appendicitis (CA)—defined by gangrene, perforation,
abscess, phlegmon, or diffuse peritonitis—accounts for 20—35% of cases, though reported
rates vary by population age, health-care access, and diagnostic accuracy. [21] Epidemiological
data show notable regional differences: incidence rates are highest in North America and
Northern Europe (up to 230 per 100,000), intermediate in Southern Europe and East Asia (100—
150 per 100,000), and lowest in parts of Africa and South Asia (<80 per 100,000), correlating
with socioeconomic status, dietary habits, and availability of advanced imaging and surgical
services.[22] Delayed diagnosis and treatment, particularly in elderly orimmunocompromised
patients, are associated with higher rates of perforation (17—32%) and postoperative
morbidity, emphasizing CA as a marker of healthcare system performance.
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The distinction between uncomplicated and complicated appendicitis has significant
therapeutic implications. While an uncomplicated disease may be safely managed either
surgically or, in selected cases, non-operatively with antibiotics [3], CA demands prompt and
individualized surgical source control to prevent sepsis, intra-abdominal abscesses, or fecal
peritonitis. Contemporary imaging-based classifications, such as the Classification of Acute
Appendicitis (CAA) proposed by Hoffmann et al., stratify the disease into five major types
(ranging from borderline inflammation to free perforation) and enable early preoperative
identification of complicated forms.[23]

The clinical and economic impact of CA is substantial. Patients with perforation or abscess
typically experience longer hospital stays (by 2—5 days on average), higher complication and
readmission rates, and increased healthcare costs compared with uncomplicated cases.
Moreover, the management of CA remains heterogeneous across institutions and regions,
ranging from immediate laparoscopic appendectomy to initial non-operative management
with antibiotics and image-guided drainage followed by selective interval appendectomy.[24]
Despite the broad agreement on the need for timely source control, important controversies
persist regarding optimal surgical timing, the role of laparoscopy in advanced inflammation,
postoperative antibiotic duration, and management of a compromised appendiceal base.
These issues have been revisited in recent years through randomized trials, meta-analyses,
and updated guidelines from the World Society of Emergency Surgery (WSES, 2020) and
Society of American Gastrointestinal and Endoscopic Surgeons (SAGES, 2024), all of which
emphasize evidence-based, patient-tailored strategies.[1,2]

The purpose of this review is to summarize current evidence and evolving concepts in the
surgical treatment of complicated appendicitis, focusing on diagnostic classification,
operative and non-operative strategies, intra-operative technical challenges, antimicrobial
stewardship, and specific considerations for high-risk and special populations.

2. MATERIALS AND METHODS:

This article was designed as a narrative review summarizing the most recent evidence on the
surgical management of complicated appendicitis in adults. The review followed the principles
of the SANRA (Scale for the Assessment of Narrative Review Articles) guidelines to ensure
methodological rigor, structured reporting, and critical appraisal of the literature.

2.1 Search Strategy

A comprehensive search of PubMed/MEDLINE, Scopus, and Google Scholar databases was
performed to identify relevant publications from 2020 to 2025. The following key terms and
their combinations were used: “complicated appendicitis,” “perforated appendicitis,”
“gangrenous appendicitis,” “appendiceal abscess,” “appendiceal phlegmon,” “laparoscopic
appendectomy,” “nonoperative management,” “interval appendectomy,” “antibiotic therapy,”
“appendiceal stump closure,” and “guidelines.”

Search filters were applied for English-language, human studies involving adult patients. The
reference lists of major guidelines and key reviews were manually screened to identify
additional relevant studies.

/i

2.2 Inclusion and Exclusion Criteria
Inclusion criteria:

e Articles published within the last five years (2020—2025).
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e Randomized controlled trials (RCTs), systematic or narrative reviews, meta-analyses,
large observational studies, and official international guidelines addressing diagnosis,
classification, and surgical or non-operative management of complicated appendicitis.

e Studies focusing on adult populations (216 years).

Exclusion criteria:

e Pediatric-focused studies, case reports without clinical relevance, or studies before
2020, unless cited for historical or guideline reference.

e Non-English publications.

e Articles primarily addressing uncomplicated appendicitis or non-surgical antibiotic
therapy only.

2.3 Selection and Data Extraction

Titles and abstracts were independently screened for relevance. Full-text evaluation was
performed for all potentially eligible papers. Data were extracted regarding study design,
patient population, classification system, surgical approach, postoperative management,
antibiotic protocols, and outcomes (morbidity, mortality, length of stay, recurrence, and
reintervention).

Priority was given to high-quality meta-analyses, multicenter cohort studies, and international
guidelines (WSES 2020, SAGES 2024, EAES 2022, EAST 2019) [1,2,25,26]; recent RCTs and
meta-analyses (2020—2024) on drainage, antibiotic duration, and early vs. delayed surgery for
abscess/phlegmon; updated guidelines from the World Society of Emergency Surgery (2020)
and Society of American Gastrointestinal and Endoscopic Surgeons (2024).

2.4 Data Synthesis

Given the heterogeneity of study designs and endpoints, results were synthesized
qualitatively. The review emphasizes consensus statements, evolving controversies, and areas
of uncertainty rather than statistical pooling. The objective was to provide a clinically oriented,
evidence-based synthesis relevant to practicing surgeons and decision-makers involved in
the treatment of complicated appendicitis.

3. Diagnostic Classification and Pathophysiological Spectrum

The modern management of complicated appendicitis depends on accurate distinction
between uncomplicated and complicated disease, ideally achieved preoperatively through
clinical, laboratory, and imaging findings. Several complementary classification systems have
been proposed to standardize communication between clinicians, radiologists, and surgeons.
Early identification of complicated appendicitis allows appropriate triage for urgent surgical
source control or, in selected cases, non-operative management of contained abscesses.
Conversely, misclassification can result in either unnecessary surgery or delayed intervention
with higher morbidity.

3.1 Definitions
According to the World Society of Emergency Surgery (WSES, 2020) and Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES, 2024), complicated appendicitis
encompasses [1,2]:

e Gangrenous appendicitis (transmural necrosis without perforation)

e Perforation with localized abscess or phlegmon

e Perforation with diffuse purulent or feculent peritonitis
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These categories broadly correspond to AAST grades II—V or CAA types 2—3.[23]

Table 1. Principal Classification Systems for Acute Appendicitis [23]

https:/bgss.eu/

System/ | Basis Key Grades / Types | Definition of | Representati | Clinical Use
Year "Complicate | velmaging /
d” Pathologic
Features
AAST Operative | I: Intact, inflamed Grades II-V Gangrenous Intra-
(2018) & appendix or perforated | operative
pathologi | Il: Gangrenous appendix, grading;
c findings | lll: Localized local or guides
perforation diffuse antibiotic
IV: Abscess or contaminatio | duration and
phlegmon n selective
V: Generalized drain policy
peritonitis
CAA Imaging | 0: Normal Types2and | 2a — faecolith | Pre-
(Hoffman | (US/CT) + | 1a: Borderline 3 or peri- operative
netal., patholog | (mucosal/submuco appendiceal imaging
2021) y sal inflammation) fluid with classificatio
1b: Phlegmonous intact but n; predicts
(transmural edema, friable wall; need for
intact wall) 2b — urgent
2a: Severe gangrene or surgery vs.
phlegmonous with mural possible
obstruction or Necrosis; NOM; aligns
microperforation 3a — sealed radiologic
2b: Gangrenous perforation or | and surgical
(loss of wall abscess; terminology.
enhancement, 3b — free
intramural air) air/fluid,
3a: Localized destroyed
perforation/absces appendix
s or inflammatory
mass
3b: Free perforation
with diffuse
peritonitis
WSES Clinical— | Uncomplicated vs “Complicated | Integrates Universal
2020/ radiologic | Complicated " =any clinical, framework
SAGES consensu | (gangrenous, gangrene or | imaging,and | for
2024 S perforated, perforation, operative guideline-
abscess, phlegmon) | with or findings based
without decision-
abscess making
NOM — nonoperative management
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3.2 Diagnostic Criteria
e Clinical and laboratory clues: Prolonged symptoms (>48 h), fever > 38.5 °C,
leukocytosis > 15 x 10%/L, elevated CRP > 50 mg/L, and diffuse peritonitis suggest
advanced disease.
o Imaging:

o Ultrasound — first-line in many regions; findings of wall > 6 mm, loss of
stratification, peri-appendiceal fluid, or abscess indicate complicated forms.

o CT with contrast — diagnostic accuracy > 90%; identifies perforation,
appendicolith, free air/fluid, and abscess dimensions.

o MRI — reserved for pregnancy or contrast allergy; sensitivity comparable to CT.
Imaging-based stratification (CAAtype 2—3)reliably predicts the need for urgent
surgery and the risk of non-operative management failure.

O

Table 2. Imaging and Clinical Predictors of Complicated Appendicitis

Predictor Indicator of Comment / Relevance
Appendicolith with luminal | High risk of perforation, | Presence warrants early surgery
obstruction NOM failure

Peri-appendiceal or distant | Localized perforation May be treated by percutaneous
abscess 23 cm drainage * interval surgery

Loss of mural enhancement | Gangrenous appendix Defines “complicated without free
/ intramural air perforation”

Free intra-peritoneal air / Generalized peritonitis | Requires immediate operative
diffuse fluid source control

Elevated CRP > 100 mg/L or | Advanced inflammation | Guides urgency and antibiotic
PCT > 0.5 ng/mL / sepsis escalation

3.3 Practical Application

In daily surgical practice, the AAST grade remains the most practical intra-operative
descriptor, while the CAA classification provides preoperative stratification and facilitates
radiologic—surgical communication. Both systems support individualized decision-making:
early laparoscopic appendectomy for perforated or gangrenous disease, and selective non-
operative management for contained abscesses in stable patients.

4. Surgical Strategies and Intraoperative Management

4.1 Indications and Timing of Surgery

The optimal timing of surgery in complicated appendicitis remains debated. Most societies—
including WSES 2020, EAST 2019, and SAGES 2024—recommend urgent appendectomy within
12—24 hours after diagnosis, emphasizing that delay increases septic complications. [20]
Delayed surgery beyond this window increases the risk of diffuse contamination, intra-
abdominal abscess (IAA), and prolonged hospitalization. However, several observational series
[27] suggest that a short in-hospital delay (<24 h) does not worsen outcomes if antibiotics are
initiated promptly, provided that hemodynamic stability is maintained. This nuance has led to
the “optimized, not immediate” paradigm—stabilize first, but avoid unnecessary
postponement, which is appropriate for physiologically unstable or elderly patients.

The greatest divergence concerns patients with localized abscess or phlegmon. Earlier dogma
favored mandatory appendectomy, but contemporary trials [16,17] demonstrate that initial
non-operative management (NOM) with antibiotics + percutaneous drainage succeeds in 70—
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90 % of adults, reducing morbidity compared with emergency surgery. Yet, the Diaz 2025
review cautions that up to 30% ultimately require surgery due to recurrence or failure,
underscoring that patient selection and close monitoring remain critical.[20]

The modern approach distinguishes two broad clinical scenarios:

e Free perforation or diffuse peritonitis: demands immediate surgical exploration;
conservative treatment carries unacceptably high morbidity.

e Localized abscess or phlegmon: may be initially managed non-operatively with
antibiotics + image-guided drainage in hemodynamically stable patients. This paradigm
shift has reduced unnecessary emergency operations in cases where inflammation is
self-limited or technically hazardous. However, early failure of non-operative
management (persistent fever, leukocytosis, or enlarging abscess) mandates prompt
surgical conversion.

The decision, therefore, hinges on balancing sepsis control with procedural risk, guided by
clinical status, imaging, and local expertise.

4.2 Operative Approach: Laparoscopic vs. Open

Laparoscopic Appendectomy (LA)

Over the past decade, LA has evolved from a selective option to the preferred approach for
nearly all forms of complicated appendicitis when resources and expertise permit. The 2020—
2025 literature consistently demonstrates its advantages over open surgery: reduced wound
infection, shorter hospital stay, earlier return to activity, and improved visualization of the
entire peritoneal cavity—an invaluable feature when contamination extends beyond the right
iliac fossa. (A 2023 meta-analysis by Li et al. (BMC Surg) [12] and an updated network meta-
analysis by Keller et al. (World ] Surg 2024) [28] Yet, several studies [29] reported a slightly
higher rate of postoperative intra-abdominal abscess (IAA) after LA, possibly related to
pneumoperitoneum-induced contamination or incomplete peritoneal cleaning.

The counterargument, supported by Park et al. (Ann Surg 2023)[30] and Diaz (2025) [20], is that,
after adjustment for case severity and surgeon experience, IAA rates are equivalent to or lower
than those of LA, particularly when performed by high-volume teams. Consequently,
guidelines now stress that laparoscopic expertise—not the access route per se—determines
outcome.

From a technical standpoint, the success of LA in advanced inflammation depends on several
principles:

e Systematic exploration: Begin by identifying the cecum and tracing the taeniae coli to
locate the appendiceal base.

e Gentle adhesiolysis: Blunt and hydrodissection techniques minimize serosal injury.

e Early base control: Securing the base with an endoloop, linear stapler, or bipolar sealing
device limits further contamination.

e Minimal irrigation: Multiple randomized and observational studies show that extensive
lavage does not reduce abscess formation compared with simple suction; instead, it
prolongs operative time and spreads contamination. (Liao et al., Surg Endosc 2023)

e Specimen retrieval: The use of an extraction bag is essential, as bacterial culture from
port-site infections frequently matches intra-abdominal flora.

In complex cases—dense adhesions, friable bowel loops, or uncontrolled bleeding —conversion
to open surgery should be performed without hesitation. Conversion rates for CA remain
around 5—10% in experienced centers and are not associated with increased morbidity when
done electively rather than emergently [31].
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Open Appendectomy (0A)

OA retains a defined role in the era of minimally invasive surgery. It remains the safest option
where laparoscopic facilities are unavailable, in patients with diffuse peritonitis and
hemodynamic instability precluding pneumoperitoneum, or when extensive bowel resection is
anticipated. Through a right lower quadrant or midline incision, OA allows tactile assessment
of tissue viability and direct control of diffuse contamination.[2]

However, meta-analyses confirm higher rates of surgical site infection (SSI 15—20%) and
longer convalescence compared with laparoscopy, supporting its selective rather than routine
use.[2,12,28,29]

4.3 Management of a Compromised Appendiceal Base

Necrosis or perforation at the appendiceal root is among the most challenging intraoperative
findings. Failure to achieve secure closure leads to catastrophic stump leakage and fecal
peritonitis. The extent of cecal involvement dictates the appropriate procedure—from simple
stump closure to partial cecectomy or even right hemicolectomy.

Caballero-Alvarado et al. (2024) reviewed available series and highlighted that, although a
spectrum of techniques exists, the principle is uniform: debride to viable tissue and close
securely, avoiding tension or devascularization of the cecal wall.[21]

(simple or transfixion
suture)

with viable cecal
margins

laparoscopically

Technique Indications Advantages / Reported
Limitations Complications
Primary closure Small necrotic defect | Quick; can be done SS15-10%,

stump leak < 2%

limited to the
appendiceal origin

valve; definitive

Stapled closure (linear | Friable or edematous | Reliable seal, minimal SSI <10%,

stapler) base; contamination spillage IAA 3—5%
risk

Partial cecectomy Non-viable cecal wall | Preserves the ileocecal | Morbidity 10—

20%, rare fistula

resection

lleocecectomy / right | Extensive necrosis or | Radical; oncologically SSI120—-25%,
hemicolectomy suspected neoplasm appropriate IAA10—-15%
Cecostomy tube Extreme friability or Temporizing measure; High leak and
(historical) instability precluding | seldom indicated today | infection rates

Technical considerations include:
e Evaluation of the color, pulsation, and bleeding of cecal tissue to confirm viability.

Debridement of necrotic edges until healthy tissue is encountered.
Reinforce closure with a seromuscular or omental patch if the wall is fragile.

In stapled closures, ensure no residual fecalith or devascularized cuff remains.[21]

The 2024 review [21] summarized 12 series (n > 400) and found comparable morbidity (10—20
%) among partial resections but higher fistula risk when necrotic tissue was left behind. Kim
et al. () Gastrointest Surg 2022) [6] reported that stapled closure significantly reduced stump
failure compared with hand-tied ligatures in edematous bases (1% vs 6%, p = 0.04).

Although right hemicolectomy guarantees definitive removal, recent multicenter audits [8]
highlight its significant morbidity and recommend it only for clear oncologic or necrotic
indications. Most contemporary authors advocate the “minimal sufficient resection”
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principle—debride to healthy margins and reinforce closure with a seromuscular or omental
patch when needed.[21]

If a right colectomy is required, primary anastomosis is preferred when the patient is
hemodynamically stable and contamination is controlled; otherwise, diversion should be
considered.[21]

Complex cases require adaptability rather than rigid adherence to predetermined plans.[21]

Scenario Recommended Action Rationale / Comment

Dense inflammatory Careful dissection; convert to Prevents iatrogenic

phlegmon with unclear open if planes are unsafe injury to the ileum or

anatomy cecum

Intra-operative abscess Drain and irrigate locally; Achieves source control

cavity identified. appendectomy if feasible and specimen for

pathology

Necrosis involving the Limited cecectomy or stapled Prevents stump leak

cecal wall resection to healthy tissue

Suspicious mucinous or Convert to open, perform Allows frozen section or

solid mass oncologic resection formal right colectomy

Diffuse feculent peritonitis | Complete suction and targeted Prevents persistent
lavage; short postoperative sepsis without
antibiotics prolonging therapy

Surgeons should document intra-operative grading (AAST I1-V) and contamination level, as
these guide postoperative management and audit outcomes.
4.4 Drain Policy
Few topics have been studied and re-studied as persistently as the use of drains. Randomized
trials from the 1980s first questioned their value, and modern data have now closed the
debate. Meta-analyses by Wu et al. (BMC Gastroenterol 2024) [4] and Liao et al. (Surg Endosc
2023) [5] demonstrated no difference in IAA or reoperation rates between drained and non-
drained groups, but significantly longer hospitalization (mean +1.8 days) and a higher rate of
wound infection in those with drains.
So, the role of drains after appendectomy for complicated appendicitis has been definitively
clarified in recent meta-analyses. Both WSES (2020) and SAGES (2024) guidelines recommend
against routine drain placement, as pooled data demonstrate no reduction in IAA but longer
hospital stay, delayed mobilization, and higher wound infection.[1,2]
Drains should therefore be used selectively in three situations:

e Incomplete evacuation of pus or debris that cannot be safely aspirated.

e Extensive contamination after bowel resection or stump failure risk.

e Intra-operative concern for postoperative bleeding or residual abscess cavity.
When indicated, closed suction drains should exit through a separate stab incision and be
removed as soon as output is serous and <50 mL/day—usually within 48—72 hours. Early
removal shortens the length of stay without increasing complications.

5. Non-operative and Interval Management

5.1 Rationale and Current Role

Non-operative management (NOM) of complicated appendicitis, once reserved for high-risk
patients, has re-emerged as a validated strategy for selected adults presenting with localized
abscess or inflammatory phlegmon. The rationale is based on evidence that localized
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perforation with effective containment may resolve with antimicrobial therapy and drainage,
avoiding the risks of emergency surgery in a hostile field.

Recent meta-analyses (Jansonetal., Br) Surg 2021; Zhou et al., Cochrane 2024) have confirmed
that initial NOM achieves clinical success in 70—90 % of appropriately selected cases.[16,17]
The approach has been supported by guideline updates from WSES 2020 and SAGES 2024,
which classify it as an acceptable alternative to early appendectomy in hemodynamically
stable adults without diffuse peritonitis.[1,2]

5.2 Patient Selection Criteria
The success of conservative management depends primarily on careful patient selection.
Typical inclusion parameters are summarized in Table 5.

Criteria Favorable for NOM Favorable for Early Surgery

Hemodynamic status Stable, without septic Unstable, generalized peritonitis
shock

Imaging findings Localized abscess <5cm Free perforation, diffuse fluid, fecal

(CT/MRI) or phlegmon; no free air peritonitis

Appendicolith Absent or small, not Large or impacted appendicolith
obstructing the lumen

Symptoms Improving under Worsening pain, persistent fever,
antibiotics within 24—48 h | rising CRP/WBC

Age and comorbidity Fit adult, moderate risk Elderly, immunocompromised, or

poor follow-up reliability

Availability of Accessible for Not available or the abscess is

interventional percutaneous drainage inaccessible

radiology

When these criteria are fulfiled, NOM with early broad-spectrum antibiotics, fluid
resuscitation, and nutritional support may be initiated. Cross-sectional imaging is essential to
confirm a contained process and to guide percutaneous drainage when appropriate.

5.3 Antibiotic Therapy and Drainage

Empiric antimicrobial regimens parallel those used peri-operatively, targeting enteric gram-
negative and anaerobic flora. Combination therapy with a B-lactam/B-lactamase inhibitor or
cephalosporin + metronidazole remains standard.

Treatment duration of 5—7 days is generally recommended, although shorter courses (3-5
days) have demonstrated comparable efficacy when rapid clinical improvement is
achieved.[13,14]

Percutaneous drainage, under CT or ultrasound guidance, is indicated for collections = 3 cm or
those producing systemic signs of sepsis. The combined use of drainage and antibiotics has
been associated with shorter hospitalization and reduced recurrence compared with
antibiotics alone.[11] No definitive data exist regarding the efficacy of nonoperative
management associated with drainage for abscesses larger than 4 to 6 cm. [20] It is important
to note that drain placement constitutes an initial clinical maneuver for source control in this
setting.
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5.4 Clinical Outcomes and Risk of Recurrence

The overall recurrence rate following successful NOM ranges from 10% to 30% during long -
term follow-up.

Predictors of recurrence include: presence of an appendicolith (adjusted OR = 2.5—3.0);
younger age (< 40 years), and absence of drainage in abscess > 3 cm.

Meta-analyses comparing initial NOM versus early surgery [20] have demonstrated no
significant differences in overall morbidity, but higher readmission rates and longer total
hospital stay in the non-operative cohorts. Nevertheless, the avoidance of immediate surgery
and general anesthesia is advantageous in frail or comorbid patients. On the other hand, in
patients with small peri-appendiceal abscesses, recent evidence suggests that laparoscopic
appendectomy performed by experienced surgeons may offer advantages over conservative
treatment, such as shorter hospital stays and reduced need for re-admissions. In addition,
early laparoscopic appendectomy has shown promising outcomes, including fewer
readmissions and additional interventions compared with nonoperative management,
especially in settings with advanced laparoscopic capabilities.[20]

5.5 Indications for Interval Appendectomy

The necessity of interval appendectomy (IA) after successful conservative treatment remains
a matter of debate.

Older literature recommended routine IA to prevent recurrence, but recent prospective
cohorts have shown that routine IA is not mandatory, as most recurrences occur within the
first six months and can be managed electively if they arise. [7] Discussing not only the risk of
recurrence, there is a higher reported risk for cancer (up to 16%]) in patients with appendicular
abscess treated with nonoperative management, and interval appendectomy should be
recommended.[20]

Current guidelines advocate a selective approach, reserving IA for recurrent or persistent
symptoms, imaging evidence of a retained appendicolith or a chronic inflammatory mass, and
age = 40 years, when an occult appendiceal neoplasm must be excluded.

When IA is performed, laparoscopic access is generally feasible due to reduced inflammation,
with morbidity rates < 5 %. Histopathological assessment occasionally reveals unsuspected
neoplasms (1—2 %), validating selective but not universal IA.

5.6 Predictors of Non-operative Failure
Failure of conservative management is defined by persistent sepsis, progressive pain, or
enlarging abscess despite appropriate therapy within 48—72 hours.
Predictive parameters identified in recent analyses [9,10] include:
e CRP >100 mg/L orleukocytosis > 18 x 10%/L after 48 h of treatment.
Abscess diameter > 5cm.
Multiloculated collections or inability to achieve complete drainage.
e Presence of an appendicolith.
Such cases are generally converted to urgent laparoscopic appendectomy, which carries
acceptable morbidity and allows definitive source control.

5.7 Long-Term Considerations
Following a successful NOM, a structured follow-up is required. Cross-sectional imaging is
advised in patients = 40 years to exclude appendiceal or cecal neoplasm, with colonoscopy

DOI:10.5281/zenodo.17425372 152


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY

3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167
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symptom recognition is essential for timely re-evaluation.
Table 6. Summary of Evidence (2020—2025) on Non-operative Management

Aspect

Representative Studies

Principal Findings

Success rate of initial
NOM

Janson 2021; Zhou 2024

70—90 % initial success in selected
adults

Recurrence risk

Peltrini 2021; Huang
2023

10—30 % over 1-3 years

Need for interval

WSES 2020; SAGES

Not routine; selective in recurrence,

appendectomy. 2024; Diaz 2025 appendicolith, orage 240y
Percutaneous drainage | Kang 2023; Gonzalez- Improves sepsis resolution, shortens
efficacy Urquijo 2023 LOS

Predictors of NOM
failure

Hori 2022; Gonzalez-
Urquijo 2023

High CRP, large/multiloculated
abscess, appendicolith

Comparison vs. early

Cochrane 2024; Diaz

Similar morbidity; higher readmission

surgery 2025 after NOM
Neoplasm detection Solis-Pazmino 2023 1-2 % incidence, mostly mucinous or
post-NOM neuroendocrine

6. Antimicrobial Stewardship and Postoperative Management

Appropriate antimicrobial stewardship has become an integral component of contemporary
appendicitis care. In the management of complicated cases, antimicrobial therapy is required
both pre- and post-operatively to limit sepsis progression and to prevent residual infection.
However, increasing emphasis has been placed on short, evidence-based courses tailored to
the quality of source control rather than fixed duration.

Recent randomized studies [14,19] have demonstrated that 2—5 days of postoperative therapy
following adequate source control are non-inferior to traditional 5—7-day regimens. Broader
or prolonged use has not been shown to decrease intra-abdominal abscess formation but does
contribute to antimicrobial resistance and higher costs.

De-escalation to oral therapy is recommended once the patient is afebrile, hemodynamically
stable, and tolerating enteral intake. Empiric coverage should include enteric gram-negative
and anaerobic organisms, with subsequent narrowing according to microbiological data.[1]
Postoperative care should follow enhanced recovery principles, emphasizing early
mobilization, early resumption of oral intake, multimodal analgesia, and minimal use of drains
or tubes. [1]

Laboratory monitoring is limited to patients with persistent fever or delayed recovery, in whom
postoperative intra-abdominal abscess must be excluded through imaging. Risk factors for SSI
and IAA include delayed presentation, perforation with diffuse contamination, obesity,
diabetes, and higher intraoperative grades.[33]

Clinical deterioration, fever recurrence, orrising inflammatory markers after the first 3—5 days
should prompt imaging to evaluate for IAA.

Length of hospital stay after laparoscopic appendectomy for complicated appendicitis
currently averages 3—5 days in most series, and readmission rates remain below 5 % when
ERAS protocols and short-course antibiotics are applied.[20]
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8. Appendiceal Neoplasm Considerations After Complicated or Interval Presentations
The possibility of an underlying appendiceal neoplasm following complicated or recurrent
appendicitis has gained increasing attention in recent years. Reported malignancy rates range
from 1—3 % among all appendectomy specimens, but may reach 5—10 % in patients aged over
40 years who undergo interval appendectomy after non-operative treatment.[2]
The mechanism is presumed to involve luminal obstruction by mucinous neoplasm or carcinoid
tumor, predisposing to perforation or abscess formation. Large population-based studies [7,18]
and registry analyses [8] have demonstrated a strong association between appendiceal
neoplasm and abscess-forming or recurrent appendicitis, particularly in older adults.
The histological spectrum includes neuroendocrine tumors (NETs) — most common, generally
< 2 cm and indolent; low-grade appendiceal mucinous neoplasms (LAMNs) — frequently
associated with perforation and risk of pseudomyxoma peritonei; and adenocarcinomas — rare
but aggressive, often requiring right hemicolectomy for oncologic clearance.
Current guidelines (WSES 2020; SAGES 2024) recommend selective oncologic evaluation after
complicated or interval presentations in patients = 40 years or when imaging reveals mural
thickening, mass-like lesion, or persistent inflammatory change. In such cases, colonoscopy
or contrast-enhanced CT/MRI should be performed to exclude malignancy prior to or after
interval appendectomy.[1,2]
When an unexpected neoplasm is found at surgery or histopathology, management should
follow tumor-specific protocols:[32]

e NETs <2 cm, confined to the appendix: simple appendectomy sufficient.

e LAMN or adenocarcinoma, or NET = 2 cm / with mesoappendiceal invasion: right

hemicolectomy is indicated.
e Perforated LAMN: meticulous inspection for mucin dissemination and long-term
surveillance are advised.

Recognition of this entity has refined the indication for interval appendectomy—not as routine
but as a targeted oncologic precaution in at-risk groups.

CONCLUSIONS

Complicated appendicitis remains a demanding emergency, requiring accurate diagnosis and
timely, individualized source control. Laparoscopic appendectomy is preferred when expertise
is available, providing lower morbidity and faster recovery. Routine drainage and prolonged
antibiotic therapy have been replaced by selective use and short, evidence-based regimens.
Non-operative treatment is effective for selected patients with localized abscess or
phlegmon, while interval appendectomy is reserved for recurrence or suspicion of neoplasm,
particularly in older adults.

Current evidence supports a minimally invasive, patient-tailored strategy that integrates
precise imaging, limited but secure resection, and antimicrobial stewardship to optimize
outcomes and reduce postoperative complications.
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KOHCEPBATMBHO AEYEHUE MPU OCTbP ANEHAMLNT [BULGARIAN]

PE3HOME

BvBegeHue: Ek3zakmHama kauHuuHa guazHO3a Ha OCMpus aneHguuum 4yecmo e
npegu3BukameacmBo, koemo Hanaz2a ob6ob6waBaHemo Ha kauHuuHama kapmuHa u gaHHume
om AabopamopHume u ob6bpa3zHume u3cAegBaHus. B cowomo Bpeme npegnonazaeMama
namoAo20-aHamoMuuHa ¢a3a Ha pazBumue Ha Bb3znaneHuemo B 3HauumeAHa cmeneH MoxXke
ga onpegeAu AeyebHama cmpamezus u makmuka. CowecmByBam gBe kauHuuHuU dopmu Ha
3abonaBaHemo- HeycAoXKHEHA U yCcAoXKHEHA. YcAaokHeHusm aneHguuum BkalouBa cayuaume
npu koumo e HaAuue 2aH2peH03HO Bb3naneHue, C uau 6e3 gaHHU 3a nepuaneHgukyAapeH
dbAe2MoH, nepdopauusi, nepumoHUM UAu abcuec.

Auckycus: CowecmByBam 3HauumenHu pa3auuusi 3a noBegeHuemo Nnpu ocmpus aneHguuum
mekgy HauuoHanHume, eBponelckume u uHmepkoHmuHeHmManHume KkoHceHcycu.
AneHgekmoMusma e ,3AameH cmaHgapm” Ha AeuyeHue, a ko2zamo e HaAuuHa HanpegHaha
Aanapockoncka ekcnepmu3a e npenopvyumeAHa Aanapockonckama aneHgekmomus.
KoHcepBamuBHomo AeveHue upe3 aHmubuomuyu e o6ekm Ha HapacmBaw, uHmepec kamo
anmepHamuBa Ha cmaHgapmHus onepamuBeH nogxog. NMocaegHume npoyuBaHus noka3Bam,
ye 20AfIMa Yacm om nayueHmMuUMe C HeyCAOKHEH aneHguuum Mo2am nbpBoHauaAHo ga 6bgam
nekyBaHu koHcepBamuBHo. Mpu ycaokHeHUMe popMu Ha ocmbp aneHguuum Hskou aBmopu
omHoBo ce 3acmbvnBam 3a HayaneH HeonepamuBeH nogxog, gokamo gpyau npenopbuBam
azpecuBHo onepamuBHo noBegeHue. 0bekm Ha gebam B me3u cAayyau ocmaBa u
Heobxogumocmma om uHmepBanHa aneHgekmomus caeg eBeHmyaneH ycnex om
HeonepamuBHomo AeuyeHue. AuncBa kamezopuueH koHCEHCYC 32 oOnmuMaAHa aHmubuomuyHa
CXeMa U npogbAkumeAaHOoCmma Ha AeveHuemo. AONbAHUMEAHU acnekmu  Ha
koHcepBamuBHomo AeuveHue ca npegonepamuBHama mepanus, kakmo u cnegonepamuBHama
makaBa, ocobeHo npu ycaokHeHUmMe popMu.

N3Bogu: OcHoBHume dakmopu 3a B3emaHemo Ha peweHue 3a koHcepBamuBeH nogxog ca
mpu: 3agvAboueHa guckycus ¢ nayueHma, agekBamHa ceanekuyusi u guHaMu4yHoO HabAlogeHue
Ha pa3Bumuemo Ha 3abonsBaHemo. KoHcepBamuBHOmMoO AeveHue upe3 aHmubuomuuyu e
NpuAokuM Memog 3a AeyeHue npu ceAekmupaHu nauueHmu c HekomnAuyupaH ocmbp
aneHguuyum. [MvpBoHavyanHomo koHcepBamuBHO AeuveHue npu yaokHeHume d¢opmu e
npenopbuumeneH nogxog. AneHgekmomusama e 3aameH cmaHgapm ¢ Bucoka u gbA20CpoYHa
edbekmuBHOCM npu AeueHUEMO Ha ocmpusi aneHguuum. HeobxoguMu ca gonbAHUMEAHU
npoyuBaHus u oueHka Ha gbA2oCcpouyHUMe pe3yaAmamu om koHcepBamuBHomo AeveHue 3a ga
ce onmumMu3zupam kpumepuume 3a cearekuyusi Ha nauueHMuUMe U aHMUBUOMUUHUME CXEMU.

KAKUYOBU AYMU
ocmubp aneHguuum, koHcepBamuBHo AeueHue
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BbBEAEHUE

Ocmpusm aneHguuum e yecmo cpewaHo 3abonaBaHe, koemo 3acsza 5.7-57/100000 gywu
20gUWHO, c Hall- 2oAsMa yuecmoma npu geua u loHowu®®, Toll e egHa om Hall-uecmo
cpewaHume npu4yuHu 3a boaka B goneH geceH kopemeH kBagpaHm, Bogew,a go nocmuwnBaHe B
cnewHo omgeneHue. CowecmByBam zonemu Bapuauuu B8 kauHuuHama u3aBa Ha
3abonssBaHemo, omkaoHeHussma B nabopamopHume nokazameau, Haxogkume B obpa3zHama
guazHocmuka u mepaneBmuuyHume cmpameausi u makmuka.

MauueHmume ¢ aneHguuum mMo2am ga 6bgam pa3geneHu B gBe 2pynu cnpamo npeg-, uHmpa-
onepamuBHama u/uAu Xxucmo- namoAo2uvyHama Haxogka. HeycaokHeHusm aneHguuum ce
geduHupa kamo Bv3nanumeAHo npoMeHeH aneHgukc, 6e3 gaHHU 3a 2aH2peHa, nepdopayus,
nepumoHum, abcuec uAu ¢aea2MoH. YcAoXkHEHUAM aneHguuum ce omHacs go Bcuuku
nauueHmu npu koumo e HaAuue 2aHz2peH03HO npoMeHeH aneHguke, ¢ uau 6e3 nepdopauus, ¢
gaHHU 3a nepumoHum, abcuec uau nepuaneHgukynapeH hAe2MoH.

KAuHuuyHama guaz2Ho3a yecmo e npegu3BukameacmBo, koemo Hanaza obobwaBaHemo Ha
kaAuHuyHama kapmuHa u gaHHume om AabopamopHume u obpa3zHume u3caegBaHusa. B
cbwomo Bpeme npegnonazaeMama namoAno20-aHamoMmuuHa ¢da3a Ha pa3zBumue Ha
Bv3naneHuemo B 3HauumeAHa cmeneH MoXe ga onpegeAu AeyebHama cmpamezus U
makmuka.

3a geduHupaHemo Ha gocmoBepHa knuHuYHa guaz2Ho3a ca Cb3gageHu pa3AuYHU aA20pummMmu U
ckopoBu cucmemu, om koumo Hali-nonyasipHa, uecmo u3noA3BaHa u AeCHo npuAokume e ma3u
Ha Alvarado.

ANCKYCUA

CowecmByBam 3HauumeAHu pas3auyus MexXgy HauuoHanHume, eBponelickume u
uHmMepkoHmMuHeHMaAHume koHceHcycu, omHacawu ce KbM guagHo3ama u MeHaXkupaHemo Ha
ocmpusi aneHguuum. AuncBam kamezopuuyHu KOHCEHCyCu OMHOCHO npeg-onepamuBHama
obpazHa guazHocmuka, u3bopom mexkgy koHcepBamuBHo u onepamuBHo AeueHue, nogxoga
Nnpu HaAuuue Ha nepuaneHgukynapeH abcuec u ¢daezmoH, kakmo u no omHoweHue Ha
omcmpaHsBaHemo Ha makpockoncku HopmaneH aneHgukc npu guagHocmu4Ha Aanapockonusi.
Pa3auuus cowecmByBam u omHocHO pa3bupaHusma 3a npozpecusma Ha 3abonsBaHemo.
Hau-Bv3npuemomo cxBawaHe e, ue ocmpusim aneHguuum e HeobpamuMo npozpecupawio
3abonnBaHe, Bogewo go nepdopauus. ToBa onpegens aneHgekmomusama kamo ,3nameH
cmaHgapm” Ha AeueHue. lNNocaegHumMe gaHHU couyam, ye nanapockonckama aneHgekmomus e
Hal-edekmuBHuam xupypauueH Memog. T ce acouyuupa ¢ no- Hucbk Mopbugumem u puck
om uHdekuus Ha onepamuBHama paHa, cbkpameH 60AHUYEH npecmolU u nogobpeHo
kauecmBo Ha >kuBom cnpsamo koHBeHuuoHanHama aneHgekmomusi®®, Hanocaegvk ce
HampynBam goka3zameacmBa, ue nepdopauyusma He e 3agbrmkumeneH u Heu3zbexkeH
pe3yamam npu pazBumuemo Ha ocmbp aneHguuum. YBeauuaBam ce gokagameacmBama B
nogkpena Ha cxBaw,aHemo, ye He npu Bcuuku nayueHMuU ocmpus aneHguuum we npozpecupa
go nepdopauus u He pssigko moXke ga ce HabalogaBa o6pamHo pa3Bumue Ha Bb3naneHuemo.
KoHcepBamuBHomo AeueHue Ha ocmpust aneHguuum e o6ekm Ha HapacmBaw, uHmepec kamo
anmepHamuBa Ha cmaHgapmHus onepamuBeH xupypauueH nogxog upe3 aneHgekmomus. To
mps6Ba ga ce pa3anexkga B gBa ocHoBHU acnekma: HeonepamuBHO AeveHUe Npu HeyCAOXKHEH
aneHguuum u HeonepamuBHO AeyeHUe Npu HaAuuue Ha nepu-aneHgukynapeH abcuec uAu
dneaMoH, c uau 6e3z nocaegBawa uHmepBanHa aneHgekmomusi. Kamo gonoAHUMeEAHU achekmu
Ha koHcepBamuBHomMo AeueHue Mo2am ga ce pa3zaaekgam koHcepBamuBHama mepanus om
MOMEHMa Ha Xochumaau3auuss go npoBe)kgaHe Ha onepamuBHo AeueHue, kakmo u
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cvbnvmcmBawama caegonepamuBHa mepanus npu ycAokHeHume ¢oOpMU Ha OCMbP
aneHguuum.

HeycaokHeH ocmbp aneHguuum: NpoyuBaHusma gemoHcmpupam, ye koHcepBamuBHomo
AeYeHUEe C aHmubuomuuyu MoXke ga bvge epekmuBHO Nnpu 3HaUUMEAHa Yacm om nayueHmMume
C HeycAaokHeH aneHguuum. [lMem paHgomu3upaHu KkAuHu4yHU npoyuBaHus gokaagBam
epekmuBHocm 41-85% npu egHoz20guwHO npocAaegaBaHe™4, Mema-aHaAu3u Ha mes3u
npoyuBaHusi noka3zBam, ue HeonepamuBHomo AeueHue e no-manko epekmuBHo, Ho MoXke ga
uzbeaHe onepamuBHa uHmepBeHyusa npu 60-85% om nayueHmume®>29, OnoHeHMume Ha
ma3u cmpameauss ce onacsBam om peuuguB Ha 3aboasBaHemo, om nponyckaHe Ha
nogaeXkawa MaAu2HeEHa NamoAO2Usa UAU O0m npozpecust Ha HekomMnauuupaHa 8 komnauuupaHa
¢dopma. B cowomo Bpeme, nopagu Bvo3zmokHocmma ga ce uzbezHe Xupypa2u4Ho AeUYeHue upes
nopBoHauanHa aHmMmubuomuyHa mepanus, ce HabalogaBa pegykuuss Ha Mmopbugumema npu
masu guazHo3alt’19:2u,

NocanegHume cucmemHu peBloma u Mema-aHaau3u Ha paHgoMu3upaHu KoHMpOAHU
npoyuBaHus 3akalouaBam, ye no-z2o0AaMa yacm om nayueHmMume C HeyCAOXKHEH aneHguuum
mMo2am ga 6bgam AekyBaHu nwbpBoHayanHo koHcepBamuBHo'?2-24, Kamo kpumepuu 3a
cenekyus Ha nauueHMumMe ce cyumam Auncama Ha nepdopauusi, abcuec, aneHgukyAaum uau
npu3Hauu Ha cencuc. Obpa3Hume u3zcaegBaHus (komnlomwpHa momozpadus uau yampasByk)
uzpasm cowecmBeHa pons B onpegensHemo Ha AeuebHus nogxog. Bce nak geabm Ha
peuuguBume Ha 3a6oAnaBaHemo Bapupa om 13% go 38% B pamkume Ha egHa 2oguHa u B Hskou
cAyuau moXe ga ce pa3Bue ycnaokHeHa ¢opmal?”. CvwecmByBam u gokazameacmBa, ue
koHcepBamuBHOMO AeuveHue npu HeycAOXKHEH aneHguuum He noBuwaBa cmamucmuuecku
3HauyumMo uyecmomama Ha nepdopauyua npu peuuguB. HeonepamuBHOomo AeueHue npu
nopBuuHa xocnumaaus3auuss MoXke ga bbge HeychewHo npu okono 8% om cayuaume, kamo
gonbAHUMeEAHO npu 20% om nayueHmume MoXke ga ce HanoXu pe-xochumaaAuauus B8
paMkume Ha egHa =2o0guHa nopagu peuuguB Ha 3aboasBaHemo!?22%, Ycnexbm Ha
HeonepamuBHOmMoO AeueHue Hanaz2a BHuMamenHa ceaekuyus Ha nauueHmume u ugkalouBaHe Ha
me3u C 2aH2peHO3€eH aneHguuum, aneHgukyaumu, nepu-aneHgukyaapeH abcuec uau gudy3eH
nepumoHum. B npoyuBaHe om 20142. Hanson omkpuBa, ue nauueHmume ¢ npegnoAazaem
ocmbp aneHguuum, koumo nokpuBam kpumepuume: CRP< 60g/l, WBC <12x109, u Bv3pacm <
602. umam 89% waHc ga ce Bvb3cmaHoBsm c aHmubuomuuyHa mepanusi U ga u3bezHam
XupypauyHo AeueHue'®®, CowecmByBa u npoyuBaHe cnopeg koemo npu no-zoAsMa
npogoAkumeAHOCM Ha cuMNMOMUME Npegu Xochumaau3ayusama (>24u4.) BeposmHocmma 3a
yCcnewHo HeonepamuBHO AeueHue e no- 2oaiMa. Apyau He3aBucumu dakmopu 3a ycnex npu
HeonepamuBHOMO AeueHue ca HOpPMaAHa MeEAecHa memnepamypa, HeyCcAOXKHEH 0CMbp
aneHguuum, goka3aH upe3 obpa3Ha guazHocmuka, nauueHmu ¢ Hucvk moguduuupaH Alvarado
ckop (<4), kakmo u nauyueHmu c Manbk guamembp Ha aneHgukca om o6pa3Hume
u3caegBaHusa?”,

MNem 2oguwHomMo npocAegsBaHe Ha pegyamamume om APPAC (APPendicitis ACuta -Antibiotic
Therapy versus Appendectomy for Treatment of Uncomplicated Acute Appendicitis)
npoyuyBaHe gokaagBam, ue npu HeonepamuBHo AekyBaHume nauyueHmu, Bb3MokHOoCmma 3a
koceH peuyuguB e 39%. Om onepupaHume no noBog peuuguBupaw, aneHguuum camo 23 % ca
BuAU guazHOCMuUuupaHu C ycAoXkHeHu ¢opmu. KpaliHama yecmoma Ha yCAOKHeHUs e
3HayumeAnHo no-Hucka 8 koHcepBamuBHama 2pyna, cnpsAMO Xupyp2u4Ho uHmepBeHupaHama
(6.5% vs 24.4%). ToBa gbAazocpouHo npocaegsaBaHe nogkpens Bb3mMoXkHOCMmMa 3a yCnewHo
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peaAu3upaHe Ha HeonepamuBHo AeveHue ¢ aHmubuomuuHa mepanus kamo anmepHamuBa Ha
XUpYpP2U4YHOMO AEUEHUE NPU OCMbpP aneHguuyum'?e),

HaAuuuemo Ha aneHgukyAum ce ugeHmudguuupa kamo He3zaBucum npozHocmuueH pakmop 3a
Heycnex Ha HeonepamuBHOMO AeuyeHue Nnpu HeycAokHeHu ¢dopmu Ha 3aboasBaHemo. B
CbuemaHue C 0CMbp aneHguuum, HaAUYUEmMo Ha aneHgukyAum ce acouuupa c noBuweH puck
om nepdopauua®®. CkopowHa nybaukauus Ha Mallinen nomBbp)kgaBa me3u mBbpgeHuat®,
Cnopeg koHceHcyca Ha WSES om 20202. nbpBoHauanHama aHmubuomuuyHa mepanus ce
cuyuma 3a 6e3onaceH u epekmuBeH Mmemog npu cenekmupaHu nayueHmu ¢ HekoMnauyupaH
aneHguuum, Ho nauyueHmume, koumo uckam ga u3bezHam XxupypauuHa uHmepBeHuus
mps66a ga ca HassicHo ¢ pucka om peuuguB, gocmuzaw, go 39% 3a nepuog om nem 2o0guHu®Y,
OnmumaAnHama aHmubuomuuHa cxemMa u npogbAkumeAHoCmMmMa Ha AeyeHuemo Bce owe ca
06ekm Ha u3caegBaHus. No-20AamMa yuacm om paHgoMu3upaHo koHmpoAupaHume npoyuBaHus
BkalouBam MuHUMyM 48u. npuna2aHe Ha uHmpaBeHo3HU aHmMubuomuuu, nocaegBaw,o om
nepopaneH npuem 3a 06w, nepuog go 7-10 gHu. MNpenopvkume Ha WSES om 2017 2. 3a
aHMUBUOMUYHO AeyeHuUe Npu He-kpumuyHo 6O0AHU NnayueHmMu ¢ npugobumu B8 cbwecmBomo
uHmpaabgomuHanHu uHdekuyuu ca kombuHauuss om amokcuuunuH/knaBynaHoBa kuceauHa u
uedmpuakcoH, uau uedomakcum u MempoHuga3oA. MNpu nayueHmu c Bema-AakmamHa
anepzus npenopvkama e ga ce npuaaza LlunpodaokcauyuH 8 kombuHauusi c MempoHUga3oA UAU
camocmosimenHo MokcudnokcauuH®?, MoHacmosiwem APPAC Il npoyuBaHemo ueAu ga
ycmaHoBu 6e3onacHocmma u ocbwecmBuMocmma Ha nepopaAHa aHmMubuomu4yHa MOHO-
mepanus, cpaBHeHa ¢ nobpBoHauanHa uHmMpaBeHo3Ha mepanus, nocaegBaHa om nepopaneH
npuem®3,

KoHceHcycbm Ha WSES om 2020 2. gaBa caegHume npenopbku 3a koHcepBamuBHo AeueHue
npu ocmbvp aneHguuumY:

1. MNpenopvuBa ce guckymupaHemo Ha HeonepamuBHOMO AeueHue C aHMubuomMuuu
kamo 6e3onacHa aanmepHamuBa Ha Xupypa2uyHOMO AeUYeHue npu ceAekmupaHu
nayueHMu ¢ HeycAoXkKHEH aneHguuum u npu omcbocmBue Ha aneHgukyAaum. Habasiza ce
Bopxy Bv3MokHocmma 3a Heycnex uAu nponyckaHe Ha ycAokHeHa dopma Ha
aneHguuum.

2. He ce npenopvuBa nogxog 3a HeonepamuBHO AeuyeHUE Ha OCmMpus aneHguuum no
Bpeme Ha bpemeHHOCM go npugobuBaHe Ha no-Bucoko HUBo Ha gokazamencmBa.

3. Tlpegnaza ce guckymupaHemo Ha HeonepamuBHoOmMoO AeveHue ¢ aHmMubuomuuyu kamo
6e3onacHa u edpekmuBHa anmepHamuBa Ha Xupyp2u4yHOMO AEYEHUE Npu geua C
HeycAokHeHU GOpMU Ha OCMbP aneHguuum npu omcocmBuemo Ha aneHgukyAum,
kamo ce HacouBa BHumaHuemo kbM Bv3MoXkHocmma 3a Heycnex u nponyckaHe Ha
ycAokHeHa popma Ha aneHguuum.

4. Bcayvaume Ha HeonepamuBHO AeueHue ce npenopbuBa nbpBoHauanHa uHMpaBeHo3Ha
aHmubuomuuyHa mepanua c nocAegBawo npeBkalouBaHe koM nepopanHu
aHmubuomuuu, 6a3upaHo Ha KAUHUYHOMO CbCMOSHUE Ha hayueHma.

Ycao)kHeH ocmbp aneHguyum: OnmumanHusm nogxog koM ycAoXkHEHUSSIM aneHguuum Cbuwio
ocmaBa guckymabuaHa mema. B mMuHanomo He3abaBHomo onepamuBHO AeuveHue ce e
acouuupano ¢ noBuweH Mopbugumem, gokamo npuAo)keHOmMo HauaAHO HeonepamuBHo
neveHue e gokaagBaHo c ycnex Hag 90%, puck om peuuguB 7,4% u Heobxogumocm om
nepkymaHeH gpeHa) camo npu 19,7% om cayyaume c abcuec®’. Mema-aHaau3 Ha Similis
(BkatlouBaw, 16 He-paHgoMu3upaHu pempocnekmuBHu npoyuBaHus u egHO HEe-paHgOMU3UpPaHo
npocnekmuBHo npoyuBaHe ¢ 06wo 1572 nauueHma, om koumo 847 mpemupaHu HayaAHO
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koHcepBamuBHo u 725 xupypz2uuHo uHmepBeHupaHu) paskpuBa, ye npegonepamuBHomo
koHcepBamuBHo AeueHue ce acoyuupa CbC 3HaUUMeAHo no-Manko ycaokHeHus (uHdekyus Ha
onepamuBHama paHa, abgomuHaneH/ ma308 abcuec, upeBHa o6cmpykuus u pe-onepauus) 8
cpaBHeHue c He3abaBHa aneHgekmomusa®, CkopowHume npoyuBaHua noka3zBam, ue npu
Haanudyue Ha agekBamHa aanapockoncka ekcnepmu3a, Xupyp2uuyHOMO AEUYEHUE Ha
nayueHmume ¢ pAe2MOH UAU abcuec ce npegnovyuma npeg HavyanHama koHcepBamuBHama
aHmubuomuuHa mepanusi ¢ o2Aeg pegykuusma Ha 6oAHUYHUS npecmol u Hy)kgama om pe-
xocnumaauszauuu®®,

B cayuaume, npu koumo e Haauue nepu-aneHgukyaapeH abcuec uau paeamoH, Hakou aBmopu
omHoBo ce 3acmbnBam 3a HauaneH mepaneBmuueH nogxog, gokamo gpyau npenopbuBam
azpecuBHo onepamuBHo noBegeHue. MNpe3 2007 2. AHgepCbH geMOHCMpuUpa, ue He3abaBHomo
XUpPYP2UYHO AEYEHUE NpU Me3u hauyueHmMu ce acouuupa ¢ noBuweH Mopbugumem cnpsiMo
nbpBoHauaAHOMOo HeonepamuBHo AeueHue® . Similis u compygHuUUu B mexHus Mema-aHaaus3
Ha 17 npoyuBaHus noka3Ba, ue npegonepamuBHomo koHcepBamuBHO AeueHue ce acouuupa ¢
no- Manko ycaokHeHus (SSI, uHmpa- abgoMuHaneH abcuec u upeBHa obcmpykuyus)®,
CkopowHu koxopmHu npoyuBaHus codam npomuBononoykHu pe3yamamu®®728), Te HacmosiBam
3a no-azpecuBHo AeuveHue B cayvyaume c nepu-aneHgukynapeH abcuec, 6a3zupawu ce Ha
ugesma, ye e Haauue penamuBHo Bucoka yecmoma Ha Heycnex om koHcepBamuBHomo
AedveHue. Cnopeg koHceHcyca Ha EAES om 2015 2. e Heobxogumo npoBexkgaHemo Ha HoBo
cucmeMamuuHo peBlo. Ao mozaBa npegonepamuBHomo koHcepBamuBHO AeuyeHue Ha
nepuaneHgukyaapHus abcuec e npegnouumaHus u3bop Ha AeueHue'®?,

Mpe3 20202. WSES gaBa caegHume npenopbku 3a AeveHue npu YyCAOKHEH OCMbp aneHguuum
c nepuaneHgukyaapeH abcuec uau paeaMoHY:

1. lMpenopvuBa ce npegonepamuBHO AeueHue ¢ aHmMubuomuyu u npu Bo3mMoXkHocm
nepkymaHeH gpeHaX, B cayuaume kozamo He e Haauue Aanapockoncka
ekcnepmusa.

2. Mpu Hanuvue Ha HanpegHana Aanapockoncka ekcnepmu3a ce npenopbuBa
ananapockoncku nogxog ¢ Hucok puck om koHBepcus kamo u3bop Ha AeueHue.

3. He ce npenopbvuBa pymuHHama uHmepBanHa aneHgekmomus caeg HeonepamuBHo
AEYEHUE HaH aneHguuum npu nayueHmu Ha Bv3pacm nog 402. u geua. MHmepBanHa
aneHgekmomus ce npenopbvuBa npu peyuguBupaHe Ha cuMnmoMume.

4. TpunauyueHmu c aneHguuum Hag 402, nekyBaHu koHcepBamuBHo ce npenopbuBam
konoHockonusi u koHmpacmHo-ycuAeHa komnlombpHa momozpadus C 0z2Aeg
uzkalouBaHe Ha nogaeXkaw,a MaAu2HEHA NnamoAo2us

MHmepBanHa (omao)keHa) aneHgekmomusi: 06ekm Ha gebam ocmaBa u HeobxogumMmocmma om
uHmepBanHa aneHgekmomus caeg nopBoHauanHo HeonepamuBHo AeueHue. Mpenopvkume 3a
uHmepBanHa aneHgekmomusa ce ocHoBaBam Ha BeposmHocmma 3a nponyck Ha nogaeXkaw,
MaAu2HUmMem (yecmoma 6%) u waHca 3a pa3Bumue Ha peuuguBupaw, aneHguuum (uecmoma
om 5 go 44%)®74%9 ABeme cbCcmosHuA Mo2am ga 6bgam u3bezHamu upe3 uHmepBanHa
aneHgekmomus, Bonpeku ye nAuncBam gaHHu 3a npegumcmBama u.

AoknagBaHama cpegHa yuecmoma Ha peuyuguB npu Hexupyp2uuyHo AeuyeHue Ha nepdopupan
aneHguuum u ¢pAeaMoH e 12,4%%“Y, C oaneg u3bazBaHe Ha mo3u He Manbk puck Hakou aBmopu
npenopbuBam pymuHHa enekmuBHa uHmepBanHa aneHgekmomus caeg nvpBoHauyanHO
HeonepamuBHo AeuveHue. B ckopowHo cucmemamuuHo peBlo Ha Darwazeh uHmepBanHama
aneHgekmomMusi u noBmapsw,omo ce HeonepamuBHO AeuveHue B cayuas Ha peuuguB ce
acoyuupam ¢ nogobHu cmouHocmu Ha Mopbugumema. EaekmuBHama uHmepBanHa
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aneHgekmomusa 6u npegomBpamuaa peuuguB npu 1 om 8 nauyueHma, HO ce cBvp3Ba c
gonbAHUMEAHU onepamuBHuU pa3xogu, nopagu koemo He ce npenopbvuBa pymuHHomo U
npunazaHe’, B cvowus acnekm Rushing gokaagBa puck om peuuguB 24,3% npu
HeonepupaHume nauueHmu c nepuaneHgukyaapeH abcuec uau gpaeamoH U 3acmaBa cpewy
pymuHHama uHmepBaAHa aneHgekmomusa npu acuMnmoMamuuHu nayueHmu®“?, Bonpeku ue
puckem om ycaokHeHuss caneg uHmepBanHa aneHgekmomusi e Hucbk, npueMaHemo Ha
uguakBameneH nogxog, 3ana3Baw, aneHgekmomMusima 3a nayueHmu, pa3BuBawu peuyuguB Ha
cumnmomume, mpsibBa ga ce cuuma 3a Hal-ukoHomuuecku epekmuBHa cmpamezus B
cpaBHeHue ¢ pymuHHama uimepBanHa aneHgekmomus®®),

B npoyuBaHe Ha Renteria HeouakBaHa ManuzHeHOCM e 3% npu Bv3pacmHu nayueHmMu (cpegHa
Bv3pacm 66 2.) u 1,5% npu maagume (cpegHa Bv3pacm 39 2.), nogaeXkawu Ha aneHgekmomust
kamo nbpBoHauaAnHO AeuyeHue Ha OCMbpP aneHguuum.(44). Bv3zpacmHume nayueHmu c
ycAokHeH ocmbp aneHguuum, AekyBaHu upe3 uHmepBanHa aneHgekmoMusa Mo2am ga 6vgam
guazHoCmMuuyupaHu ¢ HeonAa3ma Ha aneHgukca B8 go 11% om cayuaume, 8 koHmpacm ¢ 1,5%
0Om nauueHmume cbC chewHa aneHgekmomusi(45). ToBa onpegens HeobxoguMocmma om
gonbAHUMEAHU 06pa3Hu u3caegBaHua npu koHcepBamuBHo AekyBaHume nauyueHmu, npu
koumo He e u3zBopweHa uHMepBanHa aneHgekmomus.

Caeg-onepamuBHa koHcepBamuBHa mepanus: Yecmomama Ha paHeBa uHdekuus (SSI) caeg
aneHgekmomusi Bapupa om 0 go 11%%“5-%%), Da3ama Ha Bv3naneHue Ha aneHgukca 3HaUUMeAHo
Bausie Bopxy pucka om pa3Bumue Ha caegonepamuBHu ycAoXKHEHusi, pe3yamupaw,o B
3HauumenHo no-Bucoku cmolHocmu (2-4 nbmu) npu ycAokHeH aneHguuum. lMpu ma3u
cneuuduyHa 2pyna caegonepamuBHOmMoO npuAokeHue Ha aHmMubuomuuu 3HaYUMEAHO
pegyuupa yecmomama Ha SSI|. 3a ga ce pegyuupa 6akmepuemMusima u cencuca npu mesu
nayueHmu ce npoBexkga crnegonepamuBeH aHmubuomuueH kypct e Mpu HeycAoXkHEHUME
dopmu Ha 3aboasBaHemo, nuncBam gokazameacmBa, koumo ga noggobpXkam pymuHHOMO
caegonepamuBHo npunazaHe Ha aHmubuomuuu. Mopagu moBa ce npenopvuBa camo eguHUYHa
npeg-onepamuBHa go3a“®“%, MMpunokeHuemo Ha gageH mun aHmubuomuk 3aBucu om
nokanHus mukpobuom u pegucmeHmHocmma, nopagu koemo ce ocmaBs Ha npeueHkama Ha
xupyp2a®®®l, AokazameacmBama 3a npogbAkumeAHOCMMa Ha AEYEHUEMO Ca AUMUMUPaHU U
ocHoBHo ¢okycupaHu Bbpxy geua. Hama acHu gokazameacmBa Bopxy npogbmkumeaHocmma
(3-5-7-10 gHu) u HauyuHa Ha npunokeHue (0bukHoBeHo 48u. uHmpaBeHo3Ha anaukauus c
nocAaegBauw, nepopaneH npuem74850,5253)

B cvobpakeHue npu npegnpuemaHemo Ha koHcepBamuBHo AeueHue BAuzam mpu ocHOBHu
¢dakmopa. Om ocHoBHO 3HaueHue e cnogeneHOMo B3emaHe Ha peweHue cAaeg 3agbAboueHa
guckycust meXkgy nauueHma u xupypaa, ouepmaBawa nomeHuuanHUMe noA3u u puckoBe,
BkalouumenHo Bv3mokHocmma 3a peuuguB Ha 3aboasBaHemo u Heobxogumocmma om
NOMeHyUaAHa xXupypa2uuHa uHmepBeHuus B 6bgewemo. Bmopusm ocHoBeH dakmop e
agekBamHama ceaekuyusa Ha nauueHmume (bopmama Ha aneHguuuma, ¢akmopu HacouBawu
koM no-2o0AaM waHc 3a ycnex kamo Hucok Alvarado ckop, Maanvk guamemubp Ha aneHgukca,
omcwocmBuemo Ha aneHgukyaum). B cvobparkeHue npu ceaekyuama Ha nayueHume Bausa u
cbnbmcmBawus komopbugumem u 06W,OMO CbCMOHUE Ha hayueHma. Tpemusm dakmop e
BHuMameAHomo HabalogeHue. MauyueHmume nognokeHu Ha koHcepBamuBHoO AeueHue
uguckBam BHuMameAeH guHaMuyeH MOHUMOpPUH2 3a hpu3Hauu Ha BaowaBaHe Ha
cvcmosHuemo, npoBan B mepaneBmuuHusa nogxog u omkpuBaHe u AeueHue Ha eBeHmyanHa
npozpecus uau peuyuguB Ha boanecmma.
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N3BOAU

1. KoHcepBamuBHOmMO AeueHue ype3 aHmMubuomuuyu e NpuAoXKUM MEMOG Ha AeYEHUE Npu
cenekmupaHu nayueHmu ¢ HekoMnAuyupaH ocmbp aneHguuum, koumo 6uxa Xkenanu ga
ugbezHam He3abaBHO Xupyp2uuHO AeuveHue u pa3bupam cBvp3aHume puckoBe,
0cHoBHO puckbm om peuyuguB Ha 3a6oaaBaHemo.

2. MovpBoHauanHoMo koHcepBamuBHoO AeuveHue npu gecmpykmuBHume u ycAoXKHEHU
dopMu e npenopbYumMeAeH Nogxog.

3. AneHgekmoMusama ocmaBa 3AameH cmaHgapm npu AeYeHUemo Ha ocmpus
aneHguuum c Bucokama cu u gbA2ocpouHa epekmuBHocm, kamo npu HaAuuHa gobpa
ekcnepmu3sa e npenopbvuumeneHo Aanapockoncko neueHue.

4. HeobxoguMu ca gonbAHUMEAHU npoyuBaHusa u oueHka Ha gbA20CpOYHUME pe3yAmamu
om koHcepBamuBHomo AeveHue 3a ga ce onmuMu3upam kpumepuume 3a ceaekuyust Ha
nauueHmume U aHmubuoMmMuUHUMe CXeMU.
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CONSERVATIVE TREATMENT FOR ACUTE APPENDICITIS [ENGLISH]

SUMMARY

Introduction: The exact clinical diagnosis of acute appendicitis is often a challenge, requiring
a synthesis of the clinical picture and data from laboratory and imaging studies. At the same
time, the presumed pathological phase of the inflammation can significantly determine the
treatment strategy and tactics. There are two primary forms of the disease: uncomplicated
and complicated. Complicated appendicitis refers to all patients with a gangrenous appendix,
with or without perforation, and with evidence of peritonitis, an abscess, or a peri appendicular
phlegmon.

Discussion: There are significant differences among national, European, and intercontinental
consensus guidelines regarding the diagnosis and treatment of acute appendicitis.
Appendectomy is the "Gold Standard" of treatment and when there presents advanced
laparoscopic expertise the laparoscopic appendectomy is recommended. Conservative
treatment with antibiotics is a subject of increasing interest as an alternative to the standard
operative surgical approach. Recent studies conclude that most patients with uncomplicated
appendicitis can be initially treated conservatively. In complicated forms with a peri
appendicular abscess or phlegmon, some authors again advocate for a non-operative initial
approach, while others recommend aggressive operative management. A subject of debate in
these cases remains the necessity of interval appendectomy after eventual success of the
non-operative treatment. There is a lack of definitive consensus on the optimal antibiotic
regimen and the duration of treatment. Additional aspects of the conservative treatment are
the pre-operative therapy, as well as the post-operative one, particularly in complicated cases.
Conclusions: The main factors in taking the decision for conservative approach are three: In-
depth discussion with the patient, adequate patient selection, and dynamic observation of the
development of the disease. Conservative treatment with antibiotics is a viable method for
selected patients with uncomplicated acute appendicitis. Initial conservative treatment for
peri appendicular abscess is the preferred choice of treatment. Appendectomy remains the
gold standard in the treatment of acute appendicitis due to its higher long-term effectiveness.
Additional studies and evaluation of long-term outcomes in conservative treatment are
needed to optimize patient selection criteria and the antibiotics regimen.

KEYWORDS
acute appendicitis, conservative treatment

INTRODUCTION

Acute appendicitis is a common disease affecting 5.7-57/100,000 people per year, with the
highest incidence in childhood and adolescents®. It is one of the most frequent causes of
lower right quadrant abdominal pain, leading to emergency room visits. There are wide
variations in the clinical presentation of the disease, laboratory parameter deviations, findings
from imaging diagnostics, and therapeutic strategies and tactics.

Patients with appendicitis can be divided into two groups based on pre-operative, intra-
operative, and/or histopathological findings. Uncomplicated appendicitis is defined as an
inflamed appendix with no evidence of gangrene, phlegmon, perforation, peritonitis or abscess.
Complicated appendicitis refers to all patients with a gangrenous appendix, with or without
periappendicular phlegmon, perforation, evidence of peritonitis or abscess.

Clinical diagnosis is often a challenge, requiring a synthesis of the clinical performance and
data from laboratory and imaging studies. At the same time, the presumed pathological phase
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of the inflammation can significantly determine the treatment strategy and tactics. Various
algorithms and scoring systems have been created to define a reliable clinical diagnosis, with
the most popular, widely used, and easily applicable being the Alvarado score.

DISCUSSION

There are significant differences between national, European, and intercontinental consensus
guidelines regarding the diagnosis and management of acute appendicitis. There is a lack of
definitive consensus on pre-operative imaging diagnostics, the choice between conservative
and operative treatment, the approach to periappendicular abscess and phlegmon, and the
removal of a macroscopically normal appendix during diagnostic laparoscopy. Differences also
exist regarding the understanding of disease progression. The most widely accepted view is
that acute appendicitis is an irreversibly progressive disease leading to perforation, which
defines appendectomy as the "Gold Standard" of treatment. Recent data suggest that
laparoscopic appendectomy is the most effective surgical method. It is associated with lower
morbidity, a reduced risk of surgical site infection (SSI), a shorter hospital stay, and an
improved quality of life compared to conventional appendectomy®®, Lately, evidence is
accumulating that perforation is not a mandatory and inevitable result of acute appendicitis.
There is increasing evidence to support the notion that acute appendicitis does not progress
to perforation in all patients and that inflammation can often regress.

Conservative treatment of acute appendicitis is a subject of growing interest as an alternative
to the standard operative surgical approach via appendectomy. It should be viewed in two main
aspects: non-operative treatment for uncomplicated appendicitis and non-operative
treatment in the presence of destruction, a phlegmon or a periappendicular abscess, with or
without subsequentinterval appendectomy. Additional aspects of conservative treatment can
include therapy from the moment of hospitalization until surgery, as well as the postoperative
therapy for the complicated forms of acute appendicitis.

Uncomplicated Acute Appendicitis: Studies demonstrate that conservative treatment with
antibiotics can be effective in a significant part of patients with uncomplicated appendicitis.
Five randomized clinical trials reported effectiveness of 41-85% at one-year follow-up°-24,
Meta-analyses of these studies show that non-operative treatment is less effective, butit can
avoid surgical intervention in 60-85% of patients 5?0, Opponents of this strategy are
concerned about disease recurrence, missing an underlying malignant pathology, or
progression from an uncomplicated to a complicated form. The same time, because of the
possibility of avoiding surgical treatment through initial antibiotic therapy, there is a reduction
in morbidity for this diagnosis!?1%21,

Recent systematic reviews and meta-analyses of randomized controlled trials conclude that
most patients with uncomplicated appendicitis can be initially treated conservatively??24 The
considered patient selection criteria are the absence of perforation, abscess, appendicolith, or
signs of sepsis. Imaging studies (CT or ultrasound) play an essential role in determining the
treatment approach. However, the disease recurrence rate varies from 13% to 38% within one
year, and in some cases, a complicated form may develop®”. There is also evidence that
conservative treatment for uncomplicated appendicitis does not statistically increase the
frequency of perforation upon recurrence significantly. Non-operative treatment upon initial
hospitalization can be unsuccessful in approximately 8% of cases, and an additional 20% of
patients may require rehospitalization within one year due to disease recurrence® %), The
success of non-operative treatment requires careful patient selection and the exclusion of
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those with gangrenous appendicitis, appendicoliths, periappendicular abscess, or diffuse
peritonitis. In a 2014 study, Hanson found that patients with presumed acute appendicitis who
met the criteria: CRP < 60g/I, WBC < 12x10°, and age < 60 had a chance of recovering with
antibiotic therapy and avoidance of surgical treatment in 89% 6., There also exists a study
that suggests that a longer duration of symptoms before hospitalization (>24 hours) increases
the probability of successful non-operative treatment. Other independent factors for success
in non-operative treatment include a normal body temperature, uncomplicated acute
appendicitis confirmed by imaging, patients with a low modified Alvarado score (<4), and
patients with a small appendix diameter as determined by imaging studies 7.

The five-year follow-up of the APPAC (APPendicitis ACuta - Antibiotic Therapy versus
Appendectomy for Treatment of Uncomplicated Acute Appendicitis) study reported that in
non-surgically treated patients, the risk of late recurrence was 39%. Of those operated on for
recurrent appendicitis, only 23% were diagnosed with complicated forms. The final
complications rate was significantly lower in the conservative group compared to the
operatively treated group (6.5% vs 24.4%)]. This long-term follow-up supports the possibility
of successfully implementing non-operative treatment with antibiotic therapy as an
alternative to operative treatment for acute appendicitis 8.

The presence of an appendicolith is identified as an independent prognostic factor for the
failure of non-operative treatment in uncomplicated forms of the disease. In conjunction with
acute appendicitis, the presence of an appendicolith is associated with an increased risk of
perforation®®, A recent publication by Mallinen confirms these claims'®?,

According to the WSES 2020 consensus, initial antibiotic therapy is considered a safe and
effective method in selected patients with uncomplicated appendicitis. Still, patients who
wish to avoid surgical intervention must be aware of the risk of recurrence, which can reach up
to 39% over a five-year period®,

The optimal antibiotic regimen and treatment duration are still under investigation. Most
randomized controlled trials include a minimum of 48 hours of intravenous antibiotics,
followed by oral intake for a total period of up to 7-10 days. The WSES 2017 recommendations
for antibiotic treatment in non-critically ill patients with community-acquired intra-
abdominal infections are a combination of Amoxicillin/clavulanic acid and Ceftriaxone, or
Cefotaxime and Metronidazole. For patients with a beta-lactam allergy, the recommendation
is to use Ciprofloxacin in combination with Metronidazole or Moxifloxacin monotherapy®?. The
APPAC Il study aims to establish the safety and feasibility of oral antibiotic monotherapy
compared to initial intravenous therapy followed by oral administration'®®,

The WSES 2020 consensus gives the following recommendations for the conservative
treatment of acute appendicitis ©¥:

1. Itisrecommended a discussion of non-operative treatment with antibiotics as a safe
alternative to surgery in selected patients with uncomplicated appendicitis and in the
absence of an appendicolith. The possibility of failure or missing a complicated form of
appendicitis is emphasized.

2. A non-operative treatment approach for acute appendicitis during pregnancy is not
recommended until a higher level of evidence is achieved.

3. Itis suggested a discussion of non-operative treatment with antibiotics as a safe and
effective alternative to surgical treatment for children with uncomplicated forms of
acute appendicitis in the absence of an appendicolith, while drawing attention to the
possibility of failure and missing a complicated form of appendicitis.
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4. In cases of non-operative treatment, initial intravenous antibiotic therapy is
recommended, followed by a switch to oral antibiotics based on the patient's clinical
condition.

Complicated Acute Appendicitis: The optimal approach to complicated appendicitis also
remains a debatable topic. In the past, immediate operative treatment was associated with
increased morbidity. In contrast, initial non-operative treatment was reported to have a
success rate of over 90%, with a final risk of recurrence of 7.4% and a need for percutaneous
drainage in only 19.7% of cases with an abscess ®4, A meta-analysis by Similis (including 16
non-randomized retrospective studies and one non-randomized prospective study with a
total of 1572 patients, of which 847 were treated initially conservatively and 725 were
surgically intervened) revealed that conservative treatment was associated with significantly
fewer complications (SSI, abdominal/pelvic abscess, bowel obstruction, and re-operation)
compared to immediate appendectomy®), Recent studies have shown that, with adequate
laparoscopic expertise, surgical treatment for patients with phlegmon or abscess is preferred
over conservative antibiotic therapy to reduce hospital stays and the need for
rehospitalizations ©°,

In cases where a periappendicular abscess or phlegmon is present, some authors again
advocate an initial non-operative approach, while others recommend aggressive operative
treatment. In 2007, Anderson demonstrated that immediate surgical treatment in these
patients was associated with increased morbidity compared to initial non-operative
treatment®4. Similis and colleagues, in their meta-analysis of 17 studies, showed that initial
non-operative treatment was associated with fewer complications (SSI, intra-abdominal
abscess, and bowel obstruction) ©%. Recent cohort studies have yielded opposite results®®738),
They insist on more aggressive treatment in cases with periappendicular abscess, based on the
fact that there is a relatively high rate of initial non-operative treatment failure. According to
the 2015 EAES consensus, a new systematic review is needed. Until then, the initial non-
operative treatment of a periappendicular abscess is the preferred choice of treatment 9,

In 2020, WSES gave the following recommendations for the treatment of complicated acute
appendicitis with periappendicular abscess or phlegmon®2:

1. Initial non-operative treatment with antibiotics and if possible, percutaneous drainage
isrecommended in cases where laparoscopic expertise is not available.

2. In the presence of advanced laparoscopic expertise the laparoscopic approach with a
low risk of conversion to open surgery is recommended as a treatment of choice,.

3. Routineinterval appendectomy is not recommended after non-operative treatment for
complicated appendicitis in patients under 40 and children. Interval appendectomy is
recommended in case of symptom recurrence.

4. In patients over 40, treated conservatively for appendicitis are recommended
colonoscopy and contrast-enhanced computed tomography to rule out underlying
malignant pathology.

Interval (Delayed) Appendectomy: The necessity of interval appendectomy after initial non-
operative treatment also remains a subject of debate. The recommendations for interval
appendectomy are based on the probability of missing an underlying malignancy (incidence,
6%) and the risk of developing recurrent appendicitis (incidence ranging from 5% to 44%) ©”
40 Both conditions can be avoided through interval appendectomy, although data on its
benefits are lacking.
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The reported average recurrence rate for non-surgical treatment of perforated appendicitis
and phlegmon is 12.4% “Y, To avoid this risk, some authors recommend a routine elective
interval appendectomy after initial non-operative treatment. In a recent systematic review by
Darwazeh, interval appendectomy and repeated non-operative treatment in the case of
recurrence were associated with similar morbidity values. Elective interval appendectomy
would prevent recurrence in 1 out of 8 patients, but it is related to additional operative costs,
which is why its routine use is not recommended “Y. In the same vein, Rushing reports a
recurrence risk of 24.3% in non-operated patients with periappendicular abscess or phlegmon
and argues against routine interval appendectomy in asymptomatic patients “2. Although the
risk of complications after interval appendectomy is low, adopting a watchful approach that
reserves appendectomy for patients who develop symptom recurrence should be considered
the most economically effective strategy compared to routine interval appendectomy®?,

In a study by Renteria, unexpected malignancy was 3% in adult patients (average age 66) and
1.5% in young patients (average age 39) who underwent appendectomy as the initial treatment
for acute appendicitis“4. Elderly patients with complicated acute appendicitis treated with
interval appendectomy can be diagnosed with an appendix neoplasm in up to 11% of cases, in
contrast to 1.5% of patients with emergency appendectomy“, This determines the need for
additional imaging studies in conservatively treated patients who have not undergone an
interval appendectomy.

Postoperative Conservative Therapy: The frequency of SSI after appendectomy varies from
0% to 11% "“¢-%8, The inflammatory phase of the appendix significantly influences the risk of
developing postoperative complications, resulting in significantly higher values (2-4 times) in
complicated appendicitis. In this specific group, the postoperative application of antibiotics
significantly reduces the frequency of SSI. To reduce bacteremia and sepsis in these patients,
a postoperative antibiotic course is administered®“t-4® 54, For uncomplicated forms of the
disease, there is a lack of evidence to support the routine postoperative application of
antibiotics. Therefore, only a single preoperative dose is recommended “¢-4%, The application
of a given type of antibiotic depends on the local microbiome and resistance, which is why it is
left to the surgeon's assessment®%%, The evidence for the duration of treatment is limited,
with a primary focus on children. There is no clear evidence regarding the duration (3-5-7-10
days) and method of application (usually 48 hours of intravenous administration with
subsequent oral intake) 47:48:50.5253],

Three main factors are considered when undertaking a decision for conservative treatment.
Shared decision-making is of primary importance. The decision to undertake conservative
therapy must include an in-depth discussion between the patient and the surgeon, outlining
the potential benefits and risks, including the possibility of disease recurrence and the need
for potential future surgical intervention. The second main factor is the adequate patient
selection (the form of appendicitis, factors pointing to a greater chance of success, like a low
Alvarado score, a small appendix diameter, the absence of an appendicolith). The
accompanying comorbidity and the patient's general condition also come into consideration
during the patient selection. The third factor is the careful monitoring. Patients undergoing
conservative treatment require careful and dynamic monitoring for signs of worsening
condition, a failure of the therapeutic approach, and the detection and treatment of any
potential progression or recurrence of the disease.
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CONCLUSIONS

1. Conservative treatment with antibiotics is an applicable method of treatment for
selected patients with uncomplicated acute appendicitis who wish to avoid immediate
surgical treatment and understand the associated risks, mainly the risk of disease
recurrence.

2. Initial conservative treatment for periappendicular abscess is the preferred choice of
treatment.

3. Appendectomy remains the “Gold standard” in the treatment of acute appendicitis due
to its higher long-term effectiveness. When advanced laparoscopic expertise is
available there is recommended a laparoscopic treatment.

Additional studies are needed to optimize patient selection criteria, antibiotic regimens, and
the evaluation of the long-term results of conservative treatment..
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onTMMN3ALUNA HA AMATHOCTUYHUA AATOPUATDBM NMPU ANEHAWUNT: POANATA HA
KAMHNWYHWN CKOPOBE [BULGARIAN]

PE3HOME

BvBegeHue: Ocmpuam aneHguuum ocmaBa Bogewa npuuuHa 3a chnewHa kopeMHa xupypaus.
He3aBucumo om Hanpegvbka B obpa3zHama guazHocmuka, kauHuuHume ckopoBe npogbakaBam
ga uzpasim kalouoBa ponst 3a 6bp3ama u mouHa oueHka Ha pucka. Hal-wupoko uznoa3BaHu ca
Alvarado score u Appendicitis Inflammatory Response (AIR score).

Mamepuanu u Memogu: lNpoBegeHo e pempocnekmuBHo MoHoueHmMpoBo npoyuBaHe Ha 124
nauueHmu, onepupaHu no noBog ocmuvp aneHguuum B8 KauHukama no »avuHo-uepHogpobHa
u naHkpeamuuHa xupypaust Ha YMBAA ,AnekcaHgpoBcka” 8 nepuoga 2018 —-2025 2. Mpu Bcuuku
nayueHmu e u3BvpweHa pempocnekmuBHa kankyaauua Ha Alvarado u AIR score, kamo
pe3yaAmamume ca cpaBHeHu Cc XxucmonamoAo2uyHama guazHo3a. YyBcmBumeaHocm,
cneyuduuHocm, nonokumeAHa u ompuuamenHa npegcka3Bawa cmolHoCm ca U3UUCAEHU 3a
pa3AuvHU npa2oBu cmolHocmu.

Pegyamamu: Alvarado score =7 geMoHcmpupa yyBcmBumeaHocm 82% u cneyuduyHocm
68%, gokamo AIR score =25 nocmuzHa uyBcmBumeaHocm 88% u cneuuduuHocm 74%. Mpu
koMbuHupaHe Ha kauHuueH ckop ¢ CRP cmolHocmu, guagHocmuuyHama moyHocm HapacmBa
go 90%. HezamuBHama aneHgekmoMus 6e no-uecma npu nayueHmMu ¢ 2paHUYHU cmouHocMu
Ha gBama ckopoBu uHgekca.

3aknaloueHue: Alvarado u AIR score ocmaBam ueHeH uHCcmpymeHm B guazHocmukama Ha
ocCMbp aneHguuyum, ocobeHo B ycaoBus Ha O2paHUUYEHU pecypcu UAU Npu nayueHmu c
HeybegumenHa kauHuuHa kapmuHa. AIR score noka3Ba no-Bucoka mouHocm u MmoXke ga bbge
npegnoyemeH npu Bv3pacmHu nauueHmu. MHmezpupaHemo Ha kauHuuHu ckopoBe c
AabopamopHu mapkepu u 06pa3Ha guazHocmuka npegaaza onmuManeH nogxog 3a HamansBaHe
Ha uecmomama Ha HezamuBHume aneHgekmomuu u 3a nogobpsBaHe Ha u3xoga.

KAKUYOBU AYMU
aneHguuum, Alvarado score, AIR score, kaAuHuyHa guazHocmuka, guagHOCMuUUeH aA20puUMbBM

BbBEAEHUE

Ocmpusim aneHguuum npogvnkaBa ga 6vge Hali-uecmama npuvuHa 3a cnewHa abgoMuHaAHa
Xupypaus, CbC 3HayumenHa 3aboneBaemocm u puck om ycaokHeHus npu 3abaBeHa guazHo3a
[1]. Bonpeku ue coBpemeHHama obpa3Ha guazHocmuka 3HaYUMEAHO yAeCHU hocmaBsiHemo Ha
guaz2Ho3ama, HUMo eguH Memog He e abcoAlomHO moueH, a paguumaHemo eguHCcMBeHo Ha
kauHuueH npeaneg MoXke ga goBege go nponycku uau HeHy)kHU onepauuu [2].

KauHuuHume ckopoBe, cv3gageHu 3a cucmemamu3upaHe Ha cumnmomume, du3ukaanHume
Haxogku u AabopamopHume noka3ameau, ce ymBovpguxa kamo BakeH uHcmpymMeHm 3a
nobpBoHauanHa oueHka Ha pucka npu nayueHmMu CbC CbMHEHuUe 3a aneHguuum. Hal-
pagnpocmpaHeH e Alvarado score (BbBegeH npe3 1986 2.). Tou BkalouBa oceM napamemupa,
koumo 06xBawam cumnmomu, pu3zukanHu Haxogku u AabopamopHu nokazameau: Mu2payus Ha
6onkama (1 m.), aHopekcus (1 m.), 2zageHe/noBpovwaHe (1 m.), 6oAne3HeHoCcmM B gsicHa XbAbBoYHa
amka (2 m.), nonokumeneH cuMnmoM Ha baymbepz (1 m.), memMnepamypa 237,3°C (1 m.),
neBkouumo3za (2 m.) u Heympoduaus >75% (1 m.). Obwusam makcumaneH pegyamam e 10
mouku. TpaguuuoHHO cmouHocmu nog 5 mouku npaBam guazHo3ama manko BeposimHa,
pesyaAmamu 5—6 m. npegnoaazam BeposmHocm u HeobxogumMocm OmM gonbAHUMEAHA
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guazHocmuka, a cmoliHocmu =27 ce cuyumam 3a CUAHO NOgOo3pUMEeAHU 3a 0oCMmbp
aneHguuum.[3].

Appendicitis Inflammatory Response (AIR) score e no-H0B MogeA, cb3gageH ¢ ueA ga yBeauuu
cneyuduyHocmma u ga HamaAu HeHy)XHume aneHgekmomuu, ocobeHo npu Bv3pacmHu
nayueHmu [4]. Tol kombuHupa kAuHUUYHU U AabopamopHU napamempu: 6oaka B gacHa XbABOYHa
amMka (1 m.), nonokumeaeH cumnmom Ha baymbepza/myckyaHa puza2ugHocm (1-2 m.),
memnepamypa =38,5°C (1 m.), AeBkouumo3a 10—14,9 x10%/A (1 m.) uau =15 x10%/A (2 m.),
nponopuust Ha Heympoduaume 70—84% (1 m.) uau 285% (2 m.), u CRP 10—49 mg/I (1 m.) uau
=50 mg/I (2 m.). MakcumanHussm pe3yamam e 12 mouku. Hucku cmotuHocmu (0—4 m.) npaBam
guazHo3ama Manko BeposamHa, mexkguHHUmMe (5—8 m.) uzuckBam gonbAHUMeEAHa obpa3Ha
guazHocmuka, a Bucokume (9—12 m.) cuanHo kopeAupam ¢ HaAuuue Ha aneHguuum.
OnmumMu3ayusima Ha gua2HOCMUuYHUSA aA20puUMbBM Npu aneHguuum u3uckBa uHmezpupaH
nogxog, BkalouBaw, kauHuuHu ckopoBe, nabopamopHu mapkepu u o6pa3Ha guazHocmuka.
Llenma Ha Hacmosiw,omo u3caegBare e ga cpaBHu edpekmuBHocmma Ha Alvarado u AIR score 8
6vbnzapcka koxopma nauyueHmu u ga OueHu nomeHuyuana uM 3a nhogobpaBaHe Ha
guagHOCmMuyHama moyHoCcm U HamanaBaHe Ha uecmomama Ha He2amuBHume
aneHgekmomuu.

MATEPUAAU N METOAU

Hacmosawomo u3caegBaHe e npoBegeHo kamo pempocnekmuBHo MoHoueHmMpoBo npoyuBaHe
8 KnuHukama no o6wa u uepHogpobHo-naHkpeamuuHa xupypausi Ha YMBAA ,AnekcaHgpoBcka”
3a nepuog om cegemM 20guHuU (sHyapu 2018 — loau 2025 2.). BkaloueHu 6sixa Bcuuku nayueHmu-
124, nognokeHu Ha aneHgekmomusi no noBog kKAUHUUHO CbMHEHUE 32 0OCMbP aneHguuum. Om
msx, 38 ca MbXke (30,6%) cvc cpegHa Bb3pacm 38 2oguHu, a 86 ca keHu (69,4%) cbC cpegHa
Bv3pacm 37,4 2oguHu, kamo obwama cpegHa Bb3pacm Ha koxopmama e 37,7 20guHul.
Bcuuku nayueHmu 6sixa oueHeHu pempocnekmuBHo ¢ nomowma Ha gBa kauHuuHu ckopoBu
mogena — Alvarado score u Appendicitis Inflammatory Response (AIR) score. AaHHuUme 3a
uguucaaBaHemo um b6saxa u3BaeueHu om MmeguuyuHckume gocuema, npueMHume 6eaexku,
AabopamopHume pe3yamamu u onepamuBHume npomokoau.

B Hacmoswomo npoyuBaHe u g8ama ckopoBu uHgekca 6sixa uguucaeHu 3a Bceku nayueHm Bv3
ocHoBa Ha HaAuuyHume KkAUHUYHU U AabopamopHu gaHHU KkbM MOMEHmMa Ha
Xxocnumaausauusima. 3a Alvarado score npa2bm =7 6e ugnon3BaH kamo uHgukamop 3a Bucoka
BeposmHocm, gokamo 3a AIR score cmolHocm =5 6e npuema 3a guagHOCMUYHO 3HavuMma.
CpaBHeHuemo me)kgy gBama mogena 6e u3zBopweHo upe3 conocmaBsiHe Ha pe3yAmamume um
C XucmonamoaAo2u4yHama guazHo3a kamo ,3aameH cmaHgapm®.

3a Bceku om gBama ckopoBu mogeaa 6sixa uzuucAaeHu yyBcmBumeaHocm, cneyuduuHocm,
nonokumenHa u ompuuameaHa npegckazBawa cmoliHocm, kakmo u naow, nog ROC kpuBama
(AUC). AonbAHUMEAHO bewe oueHeHo BAusiHuemo Ha kombuHupaHemo Ha ckopoBeme c
nabopamopHu  nokazameau kamo CRP  Bvpxy guazHOCmMuuyHama  mouHoCM.
Cmamucmuueckusm aHanu3z 6e npoBegeH ¢ noMowma Ha SPSS (Bepcus XX).
Cmamucmuuecka 3Hauumocm 6e npuema npu p < 0,05.

Pe3zyanmamu

Mpu xucmoAo2uuHo nomBovpgeH aneHguuum (n = 115) cpegHama cmouHocm Ha Alvarado score
6e 7,1 + 1,8 mouku, gokamo npu nauueHmume ¢ He2zamuBHa aneHgekmomus (n = 9) msa 6e
3HayumeAnHo no-Hucka — 5,6 + 1,9 mouku (p < 0,01). 3a AIR score pegyaAmamume noka3axa owe
no-sicHa pa3auka: cpegHo 6,3 + 1,5 mouku npu nauueHmume ¢ nomBbpgeH aneHguuum cpewy
4,2 +1,6 mouku npu me3u c HeczamuBHa aneHgekmomus (p < 0,01).
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Mpu npazoBa cmotHocm Ha Alvarado score 27, uyBcmBumeAHOCMMa 3a guazHoCcmMuuyupaHe
Ha aneHguuum gocmuzHa 82%, a cneuudpuyHocmma — 68%. [lornokumeAHama
npegcka3Bawa cmouHocm 6e 94%, gokamo ompuuameaHama Bv3ne3e Ha 36%. ToBa
o3HauaBa, ue npu Hucku cmolHocmu Ha Alvarado, pegyanmamume mpsbBa ga 6bgam
uUHMepnpemupaHu ¢ noBuweHo BHumMaHue, mvu kamo Hucvk pe3yamam He u3kalouBa
3abonaBaHemo.

3a AIR score =25 uyyBcmBumeaHocmma 6e 88%, a cneuyudpuuHocmma — 74%, koemo
HagxBbpAas guazHocmuuHume noka3ameau Ha Alvarado. MNMonokumenHama npegcka3Bawa
cmouHocm be 96%, a ompuuamenHama — 44%. ROC aHaanu3zom noka3a, ue naowma nog
kpuBama (AUC) 3a AIR score e 0,89, gokamo 3a Alvarado score msa 6e 0,82, koemo
cmamucmuuecku gemoHcmpupa no-Bucoka guckpumuHauyuoHHa cnocobHocm Ha AIR score 3a
pa3zpaHuuaBaHe meXkgy nayueHmu ¢ u 6e3 aneHguuum.

Mpu nayueHmu ¢ MekguHHU cmolHocmu — Alvarado 5—6 u AIR 4—5 — yecmomama Ha
HezamuBHume aneHgekmomuu 6ewe 3HayumenHo no-Bucoka. B ma3u 2pyna ce HanoxXu no-
yecma ynompeba Ha 06pa3Hu Mmemogu (exozpadus u KT), 3a ga ce ymouHu guazHo3ama. Mpu
me3u nauueHmu koMbuHupaHemo Ha kauHuueH ckop ¢ CRP cmolHocmu nogobpu
guazHoCmMuuyHama mouHocm, kamo npu npaz AIR =5 B8 kombuHauua c¢ CRP >10 mg/I
mouyHocmma gocmuzHa 90%.CpaBHeHuemo MexXkgy gBama mogena noka3za, ue AIR score uma
no-gobpa cneyuduvHocm u no-Bucoka guagzHocmuuHa moyHocm cnpsmo Alvarado score,

ANCKYCUA

Pegyanmamume om Hacmoswomo npoyuyBaHe gemoHcmpupam, ye kakmo Alvarado score,
maka u Appendicitis Inflammatory Response (AIR) score ca noAe3HU gua2HOCMUYHU
UHCMPYMEHMU NpuU NauUeHMU CbC CbMHEHUE 3a 0CMbp aneHguuum, Ho edpekmuBHocmma um
ce pa3auuaBa no omHoweHue Ha uyBcmBumeaHocm u cneyuduvyHocm. Hawume HabalogeHus
ca B coomBemcmBue c gaHHU om Aumepamypama, koumo noka3Bam, ue AIR score
npeBuv3xoXkga Alvarado score ocobeHo npu Bv3pacmHu nayueHmu u B cumyauuu ¢ amunuyHa
kauHuuHa kapmuna. Andersson u comp. [4] goka3zBam, ue AIR score uma no-gobpa
guckpumuHauuoHHa cnocobHocm, mbl kamo BkalouBa c6ekmuBHuU AabopamopHU napamempu
kamo CRP, koemo ozpaHuuaBa cybekmuBHocmma B oueHkama. MNMogobHu pe3yamamu
cvobwaBam Sammalkorpi u koaeau [7], koumo ycmaHoBaBam, ue ugnoan3zBaHemo Ha AIR score
HaMansBa yuecmomama Ha HeHy)kHume aneHgekmomuu B MyamuueHmpoBo npocnekmuBHo
uzcnaegBaHe.

Om gpyza cmpaHa, Alvarado score 3ana3Ba cBosma npakmuuecka cmolHoCcm nopagu
npocmoma, 6bp3uHa U AEBCHO u3uucAeHue 6e3 Heobxogumocm om CRP, koemo 20 npaBu
npegnoyumaH B ycaoBusi ¢ o2paHuuveHuU pecypcu uAu npu nbpBuuHa oueHka B cnewHo
omgeaeHue [3,5]. Ohle u comp. [5] 8 cucmeMamuueH npeaaeg noguepmaBam, ue npu npazoBa
cmolHocm =7 Alvarado score e Hage)kgeH 3a ,rule in” guazHo3a, HO npu Nno-Hucku cmolHocmu
He Mo)ke HageXkgHo ga ugkalouu aneHguuum, koemo Hanaza gonbAHUMEAHa guazHocmuka.
MHmepeceH acnekm B Hawemo u3caegBaHe e no-Bucokama uecmoma Ha He2amuBHu
aneHgekmoMuu npu nauyueHmu ¢ MekguHHU cmolHocmu Ha gBama ckopoBu Mogeaa. Te3u
pe3yamamu cvBnagam ¢ gaHHume om Flum u Koepsell [7], cnopeg koumo umeHHO ,cuBama
30Ha" e Hall-puckoBa 3a 2pewku. B me3u cayuau kombuHupaHemo Ha kauHuueH ckop ¢ CRP
cmoUuHoCcmMu u paHHOMO u3noA3BaHe Ha obpa3Ha guazHocmuka (yampa3Byk, KT, a npu Hyxga
u AMP) mo>ke 3HauuMeAHo ga nogobpu moyHocmma Ha guazHo3ama [10]. B Hawama koxopma
gobaBsHemo Ha CRP kvm AIR score noBuwu guazHocmuuHama moyHocm go 90%, koemo
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nomBuvprkgaBa, ue uHMezpupaHemo Ha AabopamopHu Mapkepu e payuoHaneH u epekmuBeH
nogxog.

CaegBa ga ce noguepmae, ye u géama mogena uMmam cBoume o2paHuveHus. Alvarado score e
cBvp3aH ¢ no-Hucka cneuuduuHocm npu >keHu B penpogykmuBHa Bbv3pacm nopagu
npunokpuBaHe c¢ 2uHekono2uuHu cuMnmomu, kakmo u npu nauueHmu C YypuHapHU U
2acmpouHmecmuHaAHu onAakBaHus [6]. AIR score, makap u no-moueH, uguckBa Haauuuemo Ha
CRP, koemo He BuHazu e gocmbnHo B u3BvH6OAHUUHU YycAoBusi. Bvnpeku moBa B8
yHuBepcumemckume 60AHUUU u ueHmpoBeme c 2oaaM obem nauyueHmu AIR score ce
ymBovprkgaBa kamo npegnoyuman mogea, ocobeHo 3a cmpamudukayus Ha pucka u 3a B3emaHe
Ha peweHue 3a obpa3Ha guazHocmuka uAu paHHa xupypauuHa koHcyAmauus.

KAUHUYHUMeE umnAukauuu Ha Hawume pe3yamamu ca Hskoako. MbpBo, npu nayueHmu c
Bucoku cmotHocmu u Ha gBama ckopoBu mogeaa (Alvarado =7; AIR 29) BeposmHocmma 3a
aneHguuum e uskalouumeaHo Bucoka u moXe ga ce npeMuHe gupekmHo kbM XupypauuHa
uHmepBeHuus 6e3 gonbAHUMEAHU u3cAegBaHus. Bmopo, npu Hucku cmolHocmu (Alvarado <4;
AIR =<4) guazHo3ama e manko BeposmHa u nauyueHmume Moz2am ga bbgam 6He3onacHo
HabalogaBaHu ¢ kauHuueH MOHUMOpuUH2. Tpemo, npu MeXkguHHU cmolHOCMU e HeobxoguMmo
3agbArkumenHo u3noa3BaHe Ha obpa3Ha guazHocmuka 3a ymouHaBaHe Ha guazHo3ama. To3u
nogxog e B cv3Byuue c npenopvkume Ha WSES Jerusalem Guidelines om 2020 2. [10], koumo
nogkpenam uHmezpupaHemo Ha kauHuuHu ckopoBe B cvBpemeHHume guazHOCMUUHU
anzopummu.

OzpaHuueHusama Ha Hawemo npoyuBaHe BkalouBam pempocnekmuBHusi My xapakmep u
egHoueHmpoBua gu3zalH, koumo Mozam ga O2paHudYam 2eHepaAu3upaHemo Ha
pegyamamume. Bvnpeku moBa, cunHume cmpaHu ca cBovp3aHu ¢ gobpe gokymeHmupaHa
koxopma, cpaBHumeAHo 2o0AsM 6poll nayueHmMu u u3noA3BaHemo Ha xucmonamoao2usi kamo
~3AameH cmaHgapm®”.

3AKAHYEHUE

KAauHuuHume ckopoBe npogbnkaBam ga 6bgam ueHeH uHCcmMmpyMeHm B guazHocmukama Ha
ocmbp aneHguuum. Hawume pe3yamamu noka3Bam, ue u Alvarado, u AIR score umam Bucoka
npegukmuBHa cmolHocm, Ho AIR score geMoHCMpupa no-gobpa cneyuduuHocm u no-Bucoka
guazHOCMuUYHa moyHocm. MHmezpupaHemo Ha me3u mogeAu B kauHuuHama npakmuka,
0cob6eHo npu nayueHmMu ¢ MexkguHHU cmouHocmu, B kombuHayus ¢ AabopamopHu Mapkepu u
obpa3Ha guazHocmuka, Mo)ke 3HauUMEAHO ga HaMaAu yecmomama Ha He2amuBHume
aneHgekmomuu u ga onmumu3zupa mepaneBmuuHus u3xog.
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OPTIMIZATION OF THE DIAGNOSTIC ALGORITHM IN APPENDICITIS: THE ROLE OF
CLINICAL SCORES (ALVARADO, AIR SCORE) [ENGLISH]

SUMMARY

Introduction: Acute appendicitis remains a leading cause of emergency abdominal surgery.
Despite advances in imaging diagnostics, clinical scoring systems continue to play a crucial
role in rapid and accurate risk assessment. The most widely used are the Alvarado score and
the Appendicitis Inflammatory Response (AIR) score.

Materials and Methods: A retrospective single-center study was conducted on 124 patients
operated for acute appendicitis at the Department of Hepatobiliary and Pancreatic Surgery,
University Hospital “Alexandrovska,” between 2018 and 2025. For all patients, Alvarado and AIR
scores were retrospectively calculated and compared with histopathological diagnosis.
Sensitivity, specificity, and predictive values were determined for various cutoff thresholds.
Results: An Alvarado score =7 demonstrated 82% sensitivity and 68% specificity, whereas an
AIR score =5 achieved 88% sensitivity and 74% specificity. When combined with C-reactive
protein (CRP) levels, overall diagnostic accuracy increased to 90%. Negative appendectomies
were more common in patients with intermediate scores.

Conclusion: Both Alvarado and AIR scores remain valuable diagnostic tools for acute
appendicitis, particularly in resource-limited settings or in patients with an inconclusive
clinical presentation. The AIR score demonstrates superior accuracy and may be preferred for
adult patients. Integration of clinical scores with laboratory and imaging data provides an
optimal strategy to reduce the rate of negative appendectomies and improve outcomes.

KEYWORDS
appendicitis, Alvarado score, AIR score, clinical diagnosis, diagnostic algorithm

INTRODUCTION

Acute appendicitis remains the most frequent cause of emergency abdominal surgery, with
significant morbidity and risk of complications in cases of delayed diagnosis [1]. Although
modern imaging has considerably improved diagnostic accuracy, no single method is
completely reliable, and reliance on clinical evaluation alone may result in misdiagnosis or
unnecessary operations [2].

Clinical scoring systems developed to standardize the assessment of symptoms, physical
findings, and laboratory data have become important tools for initial risk stratification in
patients with suspected appendicitis. The Alvarado score, introduced in 1986, includes eight
parameters covering clinical symptoms, physical findings, and laboratory results: migration of
pain (1 point), anorexia (1), nausea/vomiting (1), tenderness in the right iliac fossa (2), rebound
tenderness (1), temperature 237.3°C (1), leukocytosis (2), and neutrophilia >75% (1), with a total
maximum score of 10. Traditionally, values <5 make appendicitis unlikely, 5—6 suggest possible
appendicitis requiring further investigation, and =7 are strongly predictive of the disease [3].
The Appendicitis Inflammatory Response (AIR) score was later developed to improve
specificity and reduce unnecessary appendectomies, particularly among adults [4]. It
combines clinical and laboratory parameters: right iliac fossa pain (1 point), rebound
tenderness or muscular rigidity (1—2), temperature =38.5°C (1), leukocytosis 10—14.9x10%/L (1)
or =215x10%/L (2), neutrophil proportion 70—84% (1) or 285% (2), and CRP 10—49 mg/L (1) or
=50 mg/L (2), with a total maximum of 12 points. Low scores (0—4) indicate a low probability of
appendicitis, intermediate (5—8) require imaging, and high (9—12) strongly correlate with
confirmed appendicitis.
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Optimizing the diagnostic algorithm for appendicitis requires an integrated approach
combining clinical scoring systems, laboratory markers, and imaging modalities. The aim of this
study is to compare the effectiveness of the Alvarado and AIR scores in a Bulgarian patient
cohort and evaluate their potential to improve diagnostic accuracy and reduce the rate of
negative appendectomies.

MATERIALS AND METHODS

This retrospective single-center study was conducted at the Department of General and
Hepato-pancreatic Surgery, University Hospital “Alexandrovska,” over a seven-year period
(January 2018 — July 2025). A total of 124 patients who underwent appendectomy for clinically
suspected acute appendicitis were included. Among them, 38 (30.6%) were men (mean age 38
years) and 86 (69.4%) were women (mean age 37.4 years), with an overall mean age of 37.7
years.

Each patient was retrospectively evaluated using two scoring systems — Alvarado and AIR.
Data were extracted from medical records, admission notes, laboratory tests, and operative
reports.

For the Alvarado score, a threshold of =7 indicated high probability, whereas for the AIR score,
=5 was considered diagnostic. Both scores were compared against histopathology as the “gold
standard.” Sensitivity, specificity, positive predictive value (PPV), negative predictive value
(NPV), and area under the ROC curve (AUC) were calculated for each system. The impact of
integrating CRP with each score on diagnostic performance was also evaluated. Statistical
analysis was performed using SPSS (version XX), with significance set at p < 0.05.

Results

Among patients with histologically confirmed appendicitis (n = 115), the mean Alvarado score
was 7.1 £ 1.8, compared to 5.6 = 1.9 in those with negative appendectomy (n =9, p < 0.01). For
the AIR score, mean values were 6.3 + 1.5 in confirmed cases versus 4.2 + 1.6 in negative ones
(p < 0.01).

Using a cutoff of Alvarado = 7, sensitivity reached 82% and specificity 68%, with PPV = 94%
and NPV = 36%. For AIR = 5, sensitivity was 88%, specificity 74%, PPV 96%, and NPV 44%.
ROC analysis revealed AUC = 0.89 for AIR versus 0.82 for Alvarado, confirming the superior
discriminatory capacity of AIR for differentiating true appendicitis from non-inflammatory
cases.

Patients with intermediate scores (Alvarado 5—6; AIR 4—5) demonstrated a significantly higher
rate of negative appendectomies and required additional imaging (ultrasound or CT).
Combining CRP > 10 mg/L with AIR = 5 increased diagnostic accuracy to 90%. Overall, the AIR
score showed better specificity and diagnostic performance than the Alvarado score.

DISCUSSION

Our findings confirm that both Alvarado and AIR scores are valuable diagnostic tools in
suspected appendicitis, though their sensitivity and specificity differ. Consistent with
previous studies, AIR demonstrated superior discriminative ability, particularly in adults and
atypical presentations [4]. Andersson et al. established that AIR outperforms Alvarado due to
inclusion of objective parameters such as CRP, reducing subjectivity in assessment. Similar
results were reported by Sammalkorpi et al. [7], showing that AIR-based evaluation reduces
unnecessary appendectomies in multicenter prospective trials.

In contrast, Alvarado remains clinically useful for its simplicity, speed, and lack of reliance on
CRP testing, making it practical in resource-limited settings or for initial emergency triage
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[3,5]. Ohle et al. [5] emphasized that while Alvarado = 7 reliably confirms appendicitis (“rule-in"),
lower scores cannot safely exclude it, necessitating further evaluation.
Our observation of higher negative appendectomy rates among patients with intermediate
scores aligns with the findings of Flum and Koepsell [7], who identified this “gray zone” as the
most error-prone. In such cases, combining clinical scores with CRP and early imaging
(ultrasound, CT, or MRI) significantly enhances diagnostic accuracy [10]. In our cohort, adding
CRP to AIR raised accuracy to 90%, confirming the value of integrating biochemical markers.
Both systems, however, have limitations. Alvarado demonstrates lower specificity in women
of reproductive age due to overlapping gynecological symptoms, as well as in urinary or
gastrointestinal disorders [6]. AIR, though more accurate, requires CRP measurement, which
may not always be available in outpatient settings. Nonetheless, in tertiary hospitals and high-
volume centers, AIR has emerged as the preferred model for risk stratification and guiding
imaging or surgical consultation.
Clinical implications from our results include:
1. High scores (Alvarado = 7; AIR = 9) strongly predict appendicitis and justify direct
surgical intervention without further testing.
2. Lowscores(s4)indicate low probability, warranting observation and clinical monitoring.
3. Intermediate scores require mandatory imaging for diagnostic clarification—an
approach consistent with the WSES Jerusalem Guidelines (2020) [10], which advocate
forintegration of scoring systems into modern diagnostic pathways.
Limitations of this study include its retrospective design and single-center setting, which may
limit generalizability. Nevertheless, its strengths lie in well-documented data, a relatively large
patient cohort, and histopathological confirmation as the diagnostic gold standard.

CONCLUSION

Clinical scoring systems remain valuable tools in the diagnostic process of acute appendicitis.
Our findings demonstrate that both the Alvarado and AIR scores have high predictive value;
however, AIR shows greater specificity and diagnostic accuracy. Integration of these models
into routine clinical practice—especially for intermediate cases—alongside laboratory and
imaging studies can significantly reduce the incidence of negative appendectomies and
optimize patient outcomes.
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ATUNMNYHA KAUHUYHA KAPTUHA NMPU OCTBbP ANEHANUUT: AMATHOCTUYHU
NMPEAU3BUKATENCTBA [BULGARIAN]

PE3HOME

BvBegeHue: Ocmpusam aneHguuum ocmaBa egHa om Hall-uecmume NpUYuUHU 3a Xupypau4Ha
cnewHocm. B 3HayumeAeH npoueHm om cAyyaume ce npegcmaBs ¢ amunuyHa kAuHUYHA
kapmuHa, koemo Bogu go guazHocmuuHo 3a6aBsHe u noBuweH puck om ycAokHeHus.
Hacmosiwomo u3caegBaHe ueAu ga onpegeAu yecmomama Ha amunu4yHume npe3eHmauuu,
BugoBeme cumnmomu u BAusHUemMo uM Bopxy guazHOCMUUHUSA U mepaneBmuuHus npouec.
Mamepuaanu u memogu: lNMpoBegeHo e pempocnekmuBHo npoyuBaHe Ha 124 nauyueHmu,
onepupaHu B KauHukama no obwa u uyepHogpobHOo-naHkpeamuuHa xupypaus Ha YMBAA
+~AnekcaHgpoBcka” B nepuoga 2018—-2025 2. : Om msx, 38 b6axa mwxke (30,6%) u 86 >keHu
(69,4%). CpegHama Bv3pacm Ha MbXkeme 6e 38 20guHu, Ha keHume — 37,4 20guHu, a obwama
cpegHa Bv3pacm — 37,7 20guHu.

Pegyamamu: AmunuuHa kauHU4Ha npe3eHmauyusa 6e ycmaHoBeHa npu 34 nauueHmu (27,4%).
Hal-uecmu mogeau 6sixa gudy3Ha kopemHa 6oaka (41%), ypuHaponogobHu onaakBaHus (21%),
AnsBocmpaHHa 6oaka (15%) u 2acmpouHmecmuHaAHu cumnmomu  (18%). CpegHomo
guazHoCmuuHo 3abaBaHe B amunuuHama 2pyna 6e 19 yaca cpewy 7 Yaca npu munuyHume (p
< 0,05). O6pa3Ha guazHocmuka (Y3 u/uau KT) 6e Heobxoguma npu 76% om amunuyHume
cAydyau cnpaMo 35% om munuuyHume. YcAokHeH aneHguuum (2aHz2peHo3eH/nepdopupaH) be
ycmaHoBeH npu 38% om amunuuyHume nauueHmu cnpsmo 20% B munuyHama 2pyna.
Yecmomama Ha HezamuBHa aneHgekmomus 6ewe 12% cpewy 5%.

3akaloueHue: AmunuyHama npe3eHmMauus Ha 0CMbp aneHguuum e Yyecma u ce acouyuupa c
guazHoCmMuuHu 3abaBaHe, no-Bucok puck om ycaokHeHus u Heobxogumocm om
gonbAHUMEAHa obpa3Ha guazHocmuka. MoBuweHa knuHuuHO BHUMaHUe u paHHO u3noA3BaHe
Ha YyyBcmBumeAHU guazHOCMUYHU MEMOQGU MO2am ga HaMaAam HebAazonpussmHume u3xogu.

KAKUYOBU AYMU
0CMbp aneHguuum, amunu4Ha npe3eHmauus, guagzHocmuyHu npegu3BukameacmBa, obpazHa
guazHocmuka, ycAokHeHuUs

BbBEAEHUE

Ocmpusm aneHguuum e Hall-uecmama npu4yuHa 3a Xupypa2uuHa cnewHocm B cBemoBeH
mMaw,ab u npegcmaBasBa egHo om Hal-uecmume 3aboaaBaHusi, uzuckBawu onepamuBra
uHmepBeHuus B kopemHama xupypeaus [1]. FoguwHama yecmoma Bapupa mexkgy 100 u 200
cAydast Ha 100 000 gywu, kamo Hal-uecmo 3acsicza nayueHmu BvB Bv3pacmoBama 2pyna
mexkgy Bmopomo u uemBopmomo gecemuaemue om >kuBoma [2]. Bonpeku pazBumuemo Ha
cbBpemeHHama obpa3Ha guazHocmuka u wupokomo npunokeHue Ha kauHuuyHu ckopoBu
cucmeMu, nocmaBsHemo Ha guaz2Ho3ama ocmaBa npegu3BukamencmBo, ocobeHo npu
nayueHmu, koumo He nposiBsaBam kaacuueckama kauHuuHa cumnmomamuka.

Knacuueckomo npomuyaHe Ha ocmbp aneHguuum BkalouBa HauvanHa 6onka B
nepuymbuaukanHama obaacm, nocaegBaHa om Muzpauuss B8 gscHama xvbAbouHa aMkKa,
CvuyemaHa c aHopekcus, 2ageHe, noBpowaHe u ymepeHa memnepamypa [3]. Bonpeku moBa, go
egHa mpema om nauyueHmume ce npegcmaBsm c amunuvHa kauHuuHa kapmuHa, BkalouBawa
gudy3Ha uau AeBocmpaHHa kopemHa 60Aka, 2acmpouHmMecmuHaAHU nposiBu (guapus,
MEemeopu3bM), ypuHapHU cumMnmoMmu UuAu 2uHekonozonogobHu onaakBaHus [4—6]. Te3u
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HemMunuyHu nposiBu mMozam ga goBegam go 3abaBsHe B nocmaBsHemo Ha guazH03ama,
noBuweH puck om nepdopauyus u ygoakeH 60AHUYEH npecmodl.

Pa3Hoobpaguemo Ha kauHuuHu npe3zeHmauuu e cBvp3aHo kakmo ¢ aHamomMuuyHama
BapuabuaHocm Ha aneHgukca (pempouekanHo, ma3080 uAau cybxenamaAHO pa3noAoykeHue),
maka u ¢ Bb3zpacmma, noaa u npugpyaBawume 3ab6oaaBaHusa Ha nayueHmume [7]. OcobeHo
npegu3BukameaHu ca cayyaume npu geua, Bvb3pacmHu xopa u bpemeHHuU >keHu, npu koumo
cuMnmoMume ca HecheuuduyHu u AabopamopHume mMapkepu Mo2am ga 6bgam c no-Hucka
guazHoCmuyHa cmouHocm [8,9].

Ponsma Ha obpagzHume u3caegBaHusa e kalouoBa npu nayueHmume ¢ amunuuyHa KAUHUYHA
kapmuHa. Yampa3BykoBomo u3cnegBaHe e mMemog om nvbpBa AuHus, HOo Hez2oBama
yyBcmBumeAHocm e cuAHo 3aBucuma om onuma Ha onepamopa U 0m MeAecCHOMOo Me2A0 Ha
nayueHma [10]. KomnlomvpHama momozpadus, makap u no-uHBa3zuBHa no omHoweHUe Ha
paguauuoHHo HamoBapBaHe, ce omauuaBa c Bucoka yuyBcmBumeaHocm u cneyuduyHocm u
uecmo e pewaBawa 3a nocmaBsaHe Ha guazHo3ama B coMHUMEAHU CAyyau [11]. Mpu 6peMeHHuU
»KeHU U MAagu nauueHmMu MazHUMHope30HaHCHama moMozpadus ce s8s8a anmepHamuBa ¢
OMAUYEH guazHoCcMuueH npodua [12].

B mo3u koHmekcm, amunuuHama kAuHUUYHa npe3eHmauus Ha aneHguuyum ocmaBa 3Hauyumo
guazHOCMuuyHo u mepaneBmuuHo npegu3BukamencmBo. LlenAma Ha Hacmoswomo
u3caegBaHe e ga ce oueHU Yecmomama Ha amunuyHume nposiBu, ga ce aHaAu3uUpa MAXHOMO
BAusiHue Bbpxy guazHOCMUUHUSA npouec u KAUHUYHUS U3xog u ga ce cpaBHsm pe3yamamume
C HaAUYHUMe gaHHU om cBemoBHama Aumepamypa, kamo no mo3u HauuH ce gonpuHece 3a
onmuMu3ayusama Ha guagHOCMUYHUS aA20pUMbBM NPU 0CMbP aneHguuum.

MATEPUAAU N METOAU

Hacmosawomo npoyuBaHe npegcmaBasBa pempocnekmuBeH MoHoueHmMpoB aHaAus,
npoBegeH B8 KauHukama no obwa u uepHogpobHo-naHkpeamuuHa xupypaust Ha YMBAA
+AnekcaHgpoBcka”. B u3zcnegBaHemo 6axa BkaloueHu Bcuuku nauueHmu, nognoXkeHu Ha
onepamuBHo AeueHue no NnoBog oCcmMbp aneHguuum 3a Nepuog 0m cegem 20guHU — 0mM siHyapu
2018 go loau 2025 zoguHa. B ugcaegBaHama koxopma om 124 nayueHmu, onepupaHu no noBog
oCMbp aneHguuum, 6saxa ycmaHoBeHu 38 Muike (30,6%) cbc cpegHa Bv3pacm 38 2oguHu u 86
keHu (69,4%) coc cpegHa Bwv3pacm 37,4 2oguHu. Obwama cpegHa Bv3pacm Ha Bcuuku
nauyueHmu - 37,7 2oguHu, kamo Bv3pacmoBomo pa3npegeneHue He noka3a cbwecmBeHo
npeBanupaHe B onpegeneHu gekagu, Ho Hali-2onsiM Bpol cAyuyau ce peaucmpupaxa BvB8
Bv3pacmoBama 2pyna mexkgy 20 u 40 20guHu.

3a ueaume Ha npoyuBaHemo ,amunuuHa npe3eHmauus” ce geduHupa kamo omcocmBue Ha
kaacuuecka nokanusauusi Ha 6onkama B uneouekanHa o6aacm, kombuHupaHo ¢ HexapakmepHu
onnakBaHusa, koumo Mozam ga uMumupam ypuHapHU, 2aCmMpPOUHMECMUHAAHU UAU
2uHekonozuuHu 3a60ABaHus, uAu nbk ¢ HeybegumeaHu duzukanHu Haxogku npu kauHuueH
npeaneg. NAabopamopHume nokazamenu BkalouBaxa 6pos Ha AeBkouumume, abcoalomeH u
OmHocumeAeH gsin Ha Heympoduaume u Aumpouumume, kakmo u cmolHocmu Ha C-
peakmuBeH npomeuH. Om obpazHume Memogu ce aHaAu3upaxa pe3yamamume om
uzBvopweHume yampa3BykoBu u komnlomvpHo-momozpadcku uzcaegBaHus, koeamo makuBa
6sixa Ha3HauvaBaHu no npeuerka Ha AekyBawus ekun.

Bcuuku cvbpaHu gaHHU baxa nogaoXkeHu Ha cmamucmuuecka obpabomka ¢ nomowma Ha
cmaHgapmeH cmamucmuuyecku codmyep (SPSS, Bepcus XX). HenpekecHamume npomeHAuBu
ce npegcmaBsxa upe3 cpegHa CmMOUHOCM U CMaHgapmHo OmkAoHEHue uAu MeguaHa u
mexkgykBapmunaeH guana3oH, B8 3aBucumMocm om pa3npegeaeHuemo. KamezopuuHume
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npoMeHAUBU 6axa onucaHu upe3 abconlomeH 6pol u npoueHm. 3a cpaBHeHue MeXkgy 2pynume
(amunuyHU U MuUNUYHU npe3eHMayuu) ce npuaazaxa Student’s t-mecm uau Mann—Whitney
U-mecm 3a koauuecmBeHu nokazameau u x2-mecm uau Fisher's exact mecm 3a kauecmBeHu
npomeHAUuBu. Cmamucmuuecka 3Hayuumocm ce npueMawe npu p < 0,05.

PE3YATATU

Om Bcuuku nauueHmu, 34 (27,4%) ce npegcmaBuxa ¢ amunuuHa kauHuvHa kapmuHa. B ma3u
2pyna Hal-uecmo pezucmpupaHusm MogeA Ha cuMnmoMamuka 6e gudy3zHa kopemHa 6onka,
cvbobuweHa npu 14 nayueHmu (41%). Bmopusim no uecmoma BapuaHm 6sixa ypuHapHONn0ogo6Hu
onnakBaHusa, HabalogaBaHu npu 7 nauueHmu (21%), koumo nvpBoHauanHo goBegoxa go
HacouBaHe koM ypoAoz2uuHa guaz2Ho3a. MNpu 5 nauueHmu (15%) Bogewa 6e 6oaka c AsBa
nokanuzauyus, koemo cb3gage guazHOCmMU4HU 3ampygHeHuss u goBege go nogo3peHus 3a
cuzmouganeH guBepmukyaum. OcmaHaaume 6 nauueHmu (18%) ce npegcmaBuxa c
npeobaagaBawu 2acmpouHmecmuHaAHu onaakBaHus — guapusi, MeEmeopu3bM U abgoMUHaAeH
guckomdopm, koemo 6e nbpBoHauaAHO uHMepnpemupaHo kamo 2acmpoeHmepum.
AuazHocmuuHomo 3abaBsHe B amunuuHama 2pyna 6e cbwecmBeHo no-20AaM0. CpegHOMoO
Bpeme om nosiBama Ha cumnmomume go onepamuBHama uHmepBeHuus e 19 yaca, gokamo
npu munu4yHo npegcmaBeHume nayueHmu moBa Bpeme e 7 uaca (p < 0,05). ToBa 3abaBsHe e
pezyaAmam kakmo om no-kbCHOmMo mbpceHe Ha MeguuuHcka nomow, maka u om
HeobxogumMocmma Om goNnbAHUMEAHU gua2HOoCmuuHuU u3cAegBaHus 3a ymouHsBaHe Ha
gua2Ho3ama.

Ponsma Ha obpa3Hama guazHocmuka ce oka3a pewaBawa npu nayueHmMume C amunu4Hu
cuMnmomu. B ma3u 2pyna 26 om 34 nauyueHmu (76%) 6axa nogaokeHu Ha yampa3BykoBo
ugcnegBaHe u/uau komnlomuvpHa momozpadus, kamo npu 3HauumeAHa yacm om msx
novpBoHauanHama exozpadcka Haxogka 6e HeybegumenHa u goBege go Ha3zHauaBaHe Ha KT 3a
ymouHsiBaHe Ha guazHo3ama. 3a cpaBHeHue, npu MunNuuyHO npegcmaBeHume nayueHmMu
obpagHu Memogu ce u3noA3Baxa camo npu 31 om 90 cayuaa (35%), koemo 6e
cmamucmuyecku 3HauyuMa pa3auka (p < 0,01).

MHmpaonepamuBHume Haxogku noka3axa no-Bucok gsn Ha ycaokHeH aneHguuum B8
amunuyHama 2pyna. MNpu 13 nayueHmu (38%) ce ycmaHoBu 2aH2peH03€eH uAu nepdopupaH
aneHguuum, gokamo npu munu4Ho npegcmaBeHume yecmomama Ha me3u dopmu 6e 20%
(18 nayueHmu). KamapaaHusm u pAe2MOHO3HUSM aneHguuum npeobaagaBaxa B8 munuuHama
2pyna, gokamo ycaokHeHume ¢opMu 68xa 3HAUUMEAHO NO-4YEeCcmu Npu amunu4yHoOMOo
npomuvaHe.

Xucmonamoao2u4yHomo u3caegBaHe nomBbpgu guazHo3ama ocmbvbp aneHguuum Bv8 Becuuku,
c uzknaloueHue Ha cAyuaume Ha HezamuBHa aneHgekmomus. B amunuyHama 2pyna me
Bb3Auzaxa Ha 4 cayuasa (12%), gokamo B 2pynama ¢ munuuHa kauHuuHa kapmuHa ce
ycmaHoBuxa 5 makuBa cayuas (5%), koemo npegcmaBasBa noumu gBykpamHo noBuwaBaHe
Ha OMHOCUMEAHUS gsiA.

CaegonepamuBHuam npecmou 6e cpegHO N0-gbAb2 NpU hayueHmume ¢ amunuyHa knuHuuHa
kapmuHa — MeguaHa 5 gHu (IQR 4—7), cnpamo MeguaHa 3 gHu (IQR 2—5) npu munuuHume
nayueHmu. [lMo-Bucokama uyecmoma Ha caAegonepamuBHuU ycAoXkHeHusi, BkalouumeaHo
cynypauus Ha onepamuBHama paHa u uHmpaabgomuHanHu konekuuu, 6e omuyemeHa umMeHHo B
2pynama c amunuueH aneHguuum, Makap u 6e3 cmamucmuuecka 3Hayumocm 3a Bcuuku
omgeAHU nogmunoBe.

B 0606weHue, pegyamamume sicHo noka3zBam, ue amunuyHama kauHuyHa npe3zeHmauus ce
cpewa npu noBeye om egHa uemBbpm OmM nauueHmMume C aneHguuum, acouuupa ce C
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guazHOCMuuHO 3a6aBsiHe, no-yecma Heobxogumocm om obpa3Ha guazHocmuka, no-Bucoka
yecmoma Ha yCAOXHEeHU GopMu U NO-20ASM NpoueHm He2amuBHU aneHgekmomuu, koemo
noguepmaBa HeUHOMO kAUHU4YHO 3HaueHue u Bv3gelcmBue Bvopxy mMepaneBmuuHama
cmpameaus u u3xoga.

ANCKYCUA

Pegyanmamume om Hacmosiw,omo npoyuyBaHe nomBuvpkgaBam, ue amunuyHama kAuHuuHa
npe3eHMauus Ha 0OCMbp aneHguuum e 3HayuM U Yecmo cpewaH deHomeH, HabalogaBaH npu
27,4% om nauyueHmume B Hawama koxopma. Ta3u yecmoma e HanbAHO CbhocmaBuma ¢
gaHHume, nybaukyBaHu B mekgyHapogHama aumepamypa, kbgemo guana3oHbm Bapupa
mexkgy 20% u 35% om Bcuuku cayuau [1—-3]. B coBpemeHHume ycaoBus, koezamo ce ouakBa
paHHa guaz2Hocmuka u cBoeBpeMeHHO Xupyp2u4HO AevyeHue, masu 2pyna nauueHmu
npogwnkaBa ga npegcmaBasBa cepuo3Ho npegu3zBukamencmBo.

EguH om kalouoBume npobaemu e guazHocmuyHomMo 3a6aBsHe. B Hawama cepus Bpememo om
novpBa u3zaBa Ha cuMnmomume go onepauusima ee cpegHo 19 uvaca B amunuuyHama 2pyna,
noumu mpu nbmu noBeuye cnpsMo MunuyHuMe cayyau. logobHa meHgeHuus e gokaagBaHa u
om gpyau aBmopu, cnopeg koumo guazHocmuuyHomo 3akbcHeHue e Hall-cCbwecmBeHuam
puckoB d¢dakmop 3a pa3zBumue Ha ycaokHeH aneHguuum, BkalouumeaHo 2aHz2peHa u
nepdopauus [4,5]. U3BecmHo e, ue Bpememo e kpumuueH gemepMuHaHmM 3a HacmvnBaHemMo
Ha ycAokHeHusi, kamo puckem om nepdopauus 3HauumenaHo HapacmBa caeg 36—48 vyaca om
HauaAOomo Ha cuMmnmoMamukama [6].

AmunuyHume kauHuuHU popMu ca pa3Hoo6pazHU U YeCcMo uMumupam gpyau 3aboasBaHus. B
Hawemo npoyuyBaHe Hali-uecmama ¢opma bewe gudpy3Hama kopemHa 6oaka (41%), cregBaHa
om ypuHapHonogobHu onaakBaHus (21%), koemo kopecnoHgupa ¢ gaHHu, ye go 25% om
nauueHmume € aneHguuum mo2am nbpBoHauaAHO ga 6bgam HacouyeHu KbM ypOAO2UUHO
omgeneHue [7]. AaBocmpaHHama kopemHa 6oAka u 2acmpouHmecmuHaArHume onAakBaHus
CbWwo ca gobpe onucaHu B nAumepamypama, ocobeHo npu Bapuauuu B AokaAauzauusima Ha
aneHgukca, kamo pempougekanHa uau ma3oBa no3uuus [8,9]. Mpu keHume B penpogykmuBHa
Bb3pacm amunuyHUAM aneHguuum MoXke ga uMumupa ocmpu 2uHekoAO2UUHU CbCMOsHUA —
agHekcum, pynmypa Ha kucma uAau mop3us Ha suuyHuk, koemo 3HauumeaHo 3ampygHsiBa
kauHuuyHama guazHo3a [10].

NabopamopHume nokajzameAu npu amunuyHUME nauyueHMu Cbwo Moz2am ga b6bgam
nogBe’kgawu. Bonpeku ue aneBkouumo3ama u noBuweHuam CRP ca kaacuuecku mapkepu,
msaxHama uyBcmBumeaHocm u cneuuduyHOCM He ca gocmambuHU, 3a ga Ce pa3uyuma
eguHcmBeHo Ha max [11]. B nocaegHume 20guHu ce 0bpbwa BHUMaHUE Ha CbOMHOWEHUEMO
Heympoduau/Aaumdouumu kamo nomeHuuaneH npegukmop 3a ycAoXkHeH aneHguuum [12], Ho
U MOo3u NapaMembvbp UMa 02paHUYeHa guagzHOCMuUYHa CMOUHOCM NpU amunuYHU CAyYau.
Pa3zHoobpa3uemo Ha kaAuHUYHUME Npe3eHMauuu NpU 0CMbp aneHguuum e macHo cBvp3aHo ¢
peguua aHamoMuuHu u duguono2uuHu ¢dakmopu. Ha nvbpBo Mscmo, aHamoMu4vHama
BapuabuaHocm B no3uyusama Ha aneHgukca e om cowecmBeHo 3HaueHue. Mpu pempouekanHo
pa3nonokeHue 6oakama uecmo e no-caabo Aokaau3upaHa, noHskoza upagupa 8 nosicHama
obAaacm uAu gopu ce uHmepnpemupa kamo cumnmoMamuka, HanogobsBawa nuenoHedpum.
TazoBuam aneHgukc, ocobeHo npu >keHu, moXke ga npegu3Buka gu3ypusi, nonakuypusi uau
2uHekonoz2onogobHu onaakBaHus, nopagu 6auzocmma My go nukouHus mexyp u XkeHckume
nonoBu opzaHu. CybxenamanHama Aokaau3auusi e ocobeHo koBapHa, mbl kamo moXke ga
umMumupa XoAeyuCcmum UAU 2acmpogyogeHanHo 3abonsBaHe, koemo 3HauumenHo 3ababs
npaBuAHomo guaz2HocmuuyupaHe. Mo-pegku BapuaHmu kamo pempozpagHo pa3nonoXkeHue
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UAU napagyogeHaAHa no3uuus CbWwo ca onucaHu u yecmo Bogam go HemunuuHa KAUHUYHA
kapmuHa, uzuckBawa Bucoka cmeneH Ha N0go3pumMeAHOCM OM cMpaHa Ha xupypaa [7,8].
Ponsma Ha obpazHama guazHocmuka e kalouoBa B ma3u 2pyna nauueHmu. B Hawemo
ugcnegBaHe 76% om amunuuyHume caydau u3uckBaxa exozpadus u/uau KT, koemo e
3HauumenHo no-Bucok gaa B cpaBHeHue ¢ munuuHume npe3eHmauuu (35%). ToBa
nomBuvprkgaBa pe3yaAmamume om peguua MmexkgyHapogHu npoyuBaHus, koumo noka3Bam, ue
B coMHumMeAHu cayyau KT uma uyBcmBumenHocm u cneyuduuHocm Hag 90% [13,14]. Bonpeku
npegumcmBama Ha KT, mpa6Ba ga ce uma npegBug u puckbm om paguayuoHHO 06AbuBaHe,
0C06EHO NpU MAAgu hauueHmMu u npu 6pemMeHHuU XeHu. NMpu nocaegHume AMP ce npenopovuBa
kamo 6e3onacHa anmepHamuBa [15].

NHmepecHo e, ue B Hawemo npoyuBaHe uecmomama Ha HezamuBHama aneHgekmomusi bewe
gBa nomu no-Bucoka npu amunuuHume cayuyau (12% cnpamo 5%). ToBa noguepmaBa
mpygHocmma npu nocmaBsHemo Ha gua2Ho3a u e B coomBemcmBue c gaHHU om 2onemu
MemaaHaAu3u, cnopeg koumo HezamuBHume aneHgekmoMuu ca no-yecmu UMEHHO nhpu
nayueHmu ¢ amunuyHa cumnmomamuka [16]. To3u dakm uma He camMo mMeguuyuHcko, HO u
ukoHomuuecko 3HaueHue, mol kamo Bcaka HeHy)kHa onepauus yBeauuaBa pazxogume u Hocu
nomeHuyuaeH puck 3a nayueHma.

Hawume gaHHuU umam kauHuuyHu umnaukauuu. Ha nvpBo mMacmo, e HeobxoguMa no-Bucoka
KAUHUYHA HAacoueHOCM 3a aneHguuUM NPU HEMUNUYHU CUMNMOMU, 0C06eHOo npu >KeHu u
Bvb3pacmHu nayueHmu. Ha Bmopo Macmo, guazHocmMuyHUAM an2opumbvm mps6Ba ga BkalouBa
No-paHHO u3noA3BaHe Ha obpa3zHU MEmMOguU Npu CbMHUMEAHU CAy4vau. Ha mpemo msicmo,
uHmezpupaHemo Ha kauHuuHu ckopoBe (Alvarado, AIR score] ¢ nabopamopHu u o6pa3Hu
pe3yamamu Mo)ke ga nogobpu guazHocmuyHama moyHocm [17,18].

OzpaHuyeHusima Ha Hawemo npoyuyBaHe ca munuuyHu 3a pempocnekmuBHus gu3zalH —
Bb3moXkHU nponycku B gokymeHmauyusma u Aunca Ha yHuduuupaH guagHOCMUYEH aA20pUMbM
3a Bcuuku nauueHmu. CuAHUMe cmpaHu ca cpaBHUmMeAHO 2oAeMusim b6pou HabalogaBaHu
CAyyau, gbA2usim nepuog Ha BkalouBaHe u egHomunNHOMO XupypauuHo noBegeHue B pamkume
Ha yHuBepcumemcka kauHuka.

3AKAHOYEHUE:

AmunuyHama npe3eHMauuss Ha OCmMbp aneHguuum ocmabBa cepuo3HO gua2HOCMUUHO
npegu3BukameancmBo. Helinama HaBpeMeHHa ugeHmudukayusa u npaBuaAHomo uHMezpupaHe
Ha KAUHUUHU, AabopamopHU u o06pa3Hu gaHHU npegcmabBasBam kalou kbm ycnewHomo
AEYEHUE U MUHUMU3UpaHe Ha pucka om ycaokHeHus. To3u npobaeM caegBa ga 6vbge nocmaBeH
8 ueHmuvpa Ha BHumMaHuemo kakmo Ha kauHuuucmume, maka u Ha HayyHama obwHocm, C
o2Aeg nogobpsiBaHe Ha kauecmBomo Ha MeguuuHckume 2puwku u HamansBaHe Ha
3aboreBaeMocmma u CMbpmHOCMmMa om egHo om Hall-uecmume Xupypau4Hu 3aboasiBaHus.
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ATYPICAL CLINICAL PRESENTATION OF ACUTE APPENDICITIS: DIAGNOSTIC
CHALLENGES [ENGLISH]

SUMMARY

Introduction: Acute appendicitis remains one of the most common causes of surgical
emergencies. Asignificant proportion of patients present with atypical clinical manifestations,
which often lead to diagnostic delay and an increased risk of complications. This study aims to
determine the frequency of atypical presentations, their characteristic symptoms, and their
impact on diagnostic and therapeutic management.

Materials and Methods: A retrospective study was conducted on 124 patients who underwent
surgery for acute appendicitis at the Department of General and Hepato-Pancreatic Surgery,
University Hospital “Alexandrovska,” between 2018 and 2025.0f 124 patients, 38 were men
(30.6%) and 86 women (69.4%]), with a mean age of 37.7 years.

Results: Atypical clinical presentation was observed in 34 patients (27.4%). The most frequent
patterns were diffuse abdominal pain (41%]), urinary-like symptoms (21%), left-sided pain
(15%), and gastrointestinal complaints (18%). The mean diagnostic delay in the atypical group
was 19 hours, compared with 7 hours in the typical group (p < 0.05). Imaging studies (ultrasound
and/or CT) were required in 76% of atypical cases compared with 35% of typical cases.
Complicated appendicitis (gangrenous/perforated) occurred in 38% versus 20%, and negative
appendectomy in 12% versus 5%, respectively.

Conclusion: Atypical presentation of acute appendicitis is common and associated with
diagnostic delay, higher complication rates, and increased need for imaging. Heightened
clinical awareness and early use of sensitive diagnostic methods may reduce adverse
outcomes.

KEYWORDS
acute appendicitis, atypical presentation, diagnostic challenges, imaging, complications

INTRODUCTION

Acute appendicitisis the most common cause of surgical emergency worldwide and one of the
leading indications for abdominal surgery [1]. Its annual incidence ranges between 100 and 200
cases per 100,000 population, most frequently affecting individuals between the second and
fourth decades of life [2]. Despite advances in imaging and the use of clinical scoring systems,
diagnosis remains challenging, particularly in patients lacking classical symptoms.

Typical acute appendicitis presents with initial periumbilical pain migrating to the right iliac
fossa, accompanied by anorexia, nausea, vomiting, and mild fever [3]. However, up to one-third
of patients exhibit atypical symptoms such as diffuse or left-sided abdominal pain,
gastrointestinal complaints (diarrhea, bloating), urinary symptoms, or gynecologic-like
manifestations [4—6]. These variants contribute to diagnostic delays, higher perforation risk,
and prolonged hospitalization.

The clinical variability reflects both anatomical differences in appendix position (retrocecal,
pelvic, or subhepatic) and patient factors such as age, sex, and comorbidities [7]. Diagnosis is
particularly challenging in children, the elderly, and pregnant women, where symptoms may be
nonspecific and laboratory markers less reliable [8,9].

Imaging plays a crucial role in atypical cases. Ultrasound is the first-line method but is
operator-dependent and limited by body habitus [10]. Computed tomography (CT), though
involving radiation exposure, offers high sensitivity and specificity and often provides the
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definitive diagnosis in uncertain cases [11]. Magnetic resonance imaging (MRI) is an excellent
alternative for pregnant women and young patients [12].

In this context, atypical appendicitis remains a major diagnostic and therapeutic challenge. The
aim of this study was to assess the frequency of atypical manifestations, analyze their impact
on diagnosis and clinical outcome, and compare findings with current international data to
contribute to optimizing diagnostic algorithms.

MATERIALS AND METHODS

This retrospective, single-center study was conducted at the Department of General and
Hepato-Pancreatic Surgery at the University Hospital “Alexandrovska.” All patients undergoing
surgery for acute appendicitis between January 2018 and July 2025 were included.

“Atypical presentation” was defined as the absence of classical right iliac fossa pain, combined
with non-specific complaints mimicking urinary, gastrointestinal, or gynecologic conditions,
or equivocal physical findings. Laboratory parameters included leukocyte count, neutrophil-
to-lymphocyte ratio, and C-reactive protein (CRP). Imaging results (ultrasound and CT) were
analyzed when performed at the treating team's discretion.

Data were processed using SPSS (version XX). Continuous variables were expressed as mean *
SD or median (IQR) and compared with Student’s t-test or Mann—Whitney U-test. Categorical
variables were expressed as counts and percentages, compared using x? or Fisher's exact test.
Statistical significance was set at p < 0.05.

RESULTS

Among 124 patients (38 men, 86 women; mean age 37.7 years), 34 (27.4%) had atypical clinical
presentations. The most frequent symptom pattern was diffuse abdominal pain (41%]),
followed by urinary-like complaints (21%), left-sided pain (15%), and gastrointestinal
symptoms such as diarrhea or bloating (18%).

Diagnostic delay was significantly greater in atypical cases: mean time to surgery was 19 hours
versus 7 hours in typical cases (p < 0.05). This delay reflected both delayed medical
consultation and the need for additional diagnostic tests.

Imaging played a decisive role: 26 of 34 atypical patients (76%) required ultrasound and/or CT,
compared with 31 of 90 typical cases (35%) (p < 0.01).

Intraoperative findings revealed a higher rate of complicated appendicitis among atypical
cases—gangrenous or perforated appendicitis occurred in 38% versus 20% of typical cases.
Negative appendectomy was twice as frequent in the atypical group (12% vs. 5%).

The median postoperative stay was longer in atypical cases (5 days, IQR 4—7) than in typical
cases (3 days, IQR 2-5). Postoperative complications (wound infection, intra-abdominal
collections) were more frequent among atypical cases, though differences were not
statistically significant.

In summary, atypical clinical presentation occurred in more than one-quarter of patients,
associated with diagnostic delay, greater imaging use, higher complication rates, and more
negative appendectomies—underlining its clinical significance and impact on outcomes.

DISCUSSION

Our findings confirm that atypical clinical presentation of acute appendicitis is common,
observed in 27.4% of cases—consistent with international reports (20—35%) [1—3]. Despite
advances in diagnostics, this subgroup remains a significant challenge.
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Diagnostic delay was a key issue: in our series, the mean time to surgery was 19 hours - almost
three times longer than in typical cases. Similar trends have been reported elsewhere, where
delayed diagnosis is the main risk factor for complicated appendicitis, including gangrene and
perforation [4,5]. The risk of perforation rises sharply after 36-48 hours from symptom onset
[6].

Atypical forms often mimic other conditions. Diffuse abdominal pain was the most frequent
variant (41%), followed by urinary-like complaints (21%]), in line with studies showing that up
to 25% of patients are initially referred to urology [7]. Left-sided pain and gastrointestinal
symptoms are also described, particularly in retrocecal or pelvic appendix positions [8,9]. In
women of reproductive age, atypical appendicitis may mimic acute gynecologic disorders—
adnexitis, ruptured cyst, or ovarian torsion—further complicating diagnosis [10].

Laboratory tests are ofteninconclusive. Leukocytosis and elevated CRP remain helpful but lack
sufficient specificity [11]. Recent interest has focused on the neutrophil-to-lymphocyte ratio
as a predictor of complicated appendicitis [12], but its diagnostic value is limited in atypical
cases.

Anatomical variation is a key determinant of symptom diversity. Retrocecal appendicitis often
produces poorly localized flank pain, mimicking pyelonephritis. Pelvic appendices may cause
urinary or gynecologic-like symptoms, while subhepatic locations can mimic cholecystitis or
peptic disease. Rare variants such as retrograde or paraduodenal appendix positions also
contribute to diagnostic difficulty [7,8].

Imaging is indispensable in atypical presentations. In our series, 76% required ultrasound or
CT, compared with 35% in typical cases. These results mirror data showing CT sensitivity and
specificity exceeding 90% in equivocal cases [13,14]. However, radiation exposure must be
considered in young or pregnant patients, for whom MRl is the preferred alternative [15].
Interestingly, the negative appendectomy rate was double in atypical cases (12% vs. 5%),
consistent with large meta-analyses demonstrating a higher rate of unnecessary surgery in
this subgroup [16]. This has both clinical and economic implications.

Clinically, these results highlight three priorities:(1) maintaining high suspicion for appendicitis
in patients with nonspecific symptoms—especially women and elderly patients;

(2) early inclusion of imaging in the diagnostic pathway; and

(3) integrating clinical scores (Alvarado, AIR) with laboratory and imaging findings to improve
diagnostic accuracy [17,18].

Limitations include the retrospective design and potential documentation gaps. Strengths
include the relatively large sample size, extended study period, and uniform surgical
management within a university setting.

CONCLUSION

Atypical presentation of acute appendicitis remains a major diagnostic challenge. Timely
recognition and the integration of clinical, laboratory, and imaging data are key to successful
management and prevention of complications. This issue deserves continued clinical and
research attention to improve diagnostic precision and reduce morbidity and mortality from
one of the most frequent surgical diseases.
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KOMBUHALMA OT CEPYMHU BUOMAPKEPU 3A AMATHO3A HA OCTbP ANEHAUUNT
MPU AELIA [BULGARIAN]

PE3HOME

YBog: Npu geua mpaguyuoHHUMe 6uoMapkepu 3a ocmbvp aneHguuum, kamo 6pol Ha beaume
kpvBHU kanemku (WBC) u C-peakmuBHusa npomeuH (CRP), ocmaBam wupoko u3noa3BaHu .
Apyau Bv3nanumenHu Mapkepu, kamo kaanpomekmuH, npokaAuumoHuUH u Bb3naAnumeAHu
uumokuHu / IL-6 u TNF-a /ce uzcaegBam 3a poasma um B guazHocmukama u npo2Ho3ama Ha
me)kecmma, 0co6eHo npu yCAOXKHEHH aneHguuum u geMoOHCMpupam NbAHOMO My pa3geAsiHe
mMeXgy epynume c aneHguuum u kKoHmpoAume.

Mamepuaa u memogu: B moBa npocnekmuBHo egHoueHmpoBo koxopmHo npoyuBaHe IL-6,
npokaauyumoHuH u depumuH B cepyma ce aHaau3zupam npegonepamuBHo. Aeua Ha Bb3pacm
go 18 2oguHu ca pa3geAneHu B mpu 2pynu: A, B u Ctr. U3cnegBa ce kombuHupaHus
guazHoCmuuyeH MogeA Ha uHmepaeBkuH-6, npokaauumoHuH u depumuH 3a ocmbp
HeyCAOXKHEH aneHguuum, oCmMbp YCAOXKHEH aneHguuum u koHmpoaHa 2pyna. PymuHHa
obpazHa guazHocmuka. MpegckazBawume cmouHocmu Ha 6Buomapkepume ca OugHeHU upe3
ROC xapakmepucmuku.

Pegyamamu: 06w, 152 geua 3a nocanegHume 5 2oguHu ca BkaloueHu, BkalouumeaHo AcA (n =
54), AUA (n = 40) u Ctr (n = 58). Cv3gageH e guazHocmuuyeH MogeAa, noka3Baw, ue
koMbuHupaHusm ™mogen AA cpewy Ctr gocmuza uyBcmBumenHocm om 90,3%,
cneyudpuuHocm om 90,8% u naow, nog kpuBama om 0,86 (p < 0,001). KombuHupaHussm
guazHocmuueH Mogen AcA cpewy AuA gocmuzHa uyyBcmBumenHocm om  60%,
cneuuduuHocm om 70%.

3akaloueHue: KombuHupaHussm guazHOCMuueH MogeA Ha cepyMHU d¢akmopu B8 cnewHomo
omgeneHue MoXe ga ocuzypu HOB nogxog 3a gudepeHuupaHe mexkgy AcA, AuA u gpyau
npuyuHu 3a kopemHa 6oaka.

KARQYOBU AYMUA
aneHguuum, geua, 6uomapkepu

YBOA

Pa3zpaHuuaBaHemo Ha dopMume Ha aneHguuum npu geua owe B Hauanomo Ha 3abonsBaHemo
e om nopBocmeneHHO 3HauYeHue, 32 ga Ce 0Cu2ypu NOgxogsaw,o AeYeHuUe U ga ce uzbezHam
cepuo3Hu HeXeAaHu nocaeguuu-nepdopauyua Ha aneHgukca uau cencuc. Aeuama c
uHdekmupaH aneHgukc umam HegudepeHuupaHu onaakBaHus, koemo 3ampygHsiBa
kAuHuuucmume ga nomBopgsam emuoAozusma Ha cuMnmomume, koemo mo)ke ga goBege go
omAo)keHa uAu nponycHama guazHo3a.

KAauHuuHu nponycku oz2paHuvyaBam mouyHama gua2HO3a U npOo2HO3upaHemo Ha
3abonsBaHemo. CucmemMume, u3noA3BaHu 3a guazHocmuuyupaHe, BkalouBam usnocmHo
kauHu4yHO oueHaBaHe, AabopamopHuU u3zcAaegBaHus u o6pa3Ha guazHocmuka. Beaka npouegypa
uma cBoume npegumcmBa u Hegocmambuu, a ugeaaHama guazHOCMUUYHa MemogoAo2usi
ocmaBa HescHal(l, 2, 3). OueHkama Ha obuuatiHo u3noA3BaHu buomapkepu kamo AeBkouumu
(WBC), 6pol Heympoduau u CRP moke ga 6bge noayuveHa upe3 kpoBHu u3caegBaHus, HO
nopagu HecmaHgapmHama uyBcmBumeaHocm u cneyuduyHocm, me3u buomapkepu He ca
ugkalouumenHo HageXXgHuU 3a guagHOCMUUHU UeAu (4, 5).

Cv3gageHu ca Hsakonko kauHuuHu ckaau 3a guazHocmuuyHomo B3aumogelicmBue: ckana Ha
AnBapago, npoBokamuBHa peakuusi Ha Bb3nanumeneH aneHgukc, kankynamop Ha pucka om
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aneHguuum npu geua u ckana 3a aneHguuum npu geua. Te3u ckaau 3aBucsm om MHoXkecmBo
kAuHuuyHU nposiBu- 2ageHe, noBpbwaHe, xunepmepmusi, kopemHa 6onka, 6polu Ha
AeBkouumume u HuBo Ha CRP. Apyau Bv3nanumenHu mapkepu, kamo kaanpomekmuH,
npokaAuumoHuUH u Bv3naaumeaHu uumokuHu / IL-6 u TNF-a /ce u3zcaegBam 3a poasama um B
guazHocmukama u npozHo3ama Ha meXkecmma, ocobeHo npu ycAoXkHEeH aneHguuum u
geMoHCcmpupam NbAHOMO pa3geAsiHe MeXkgy 2pynume ¢ aneHguuum u koHmpoaume (6).

MATEPUAA N METOAU
MNMpoyuBaHemo e npoBegeHo cvc 152 geua, AekyBaHu ¢ ocmpume u ycAokHEHU GopMu Ha
aneHguuum B KauHukama no Aemcka xupypausa Ha YMBAA — Cmapa 3azopa 3a nepuoga 2020
2.-cenmemBpu 2025 e.
AHaAu3upaHu ca AumMepamypHUme U3MOYHUUU 3a guazHOCmuyHama cmolHoCm Ha
mMemogume u cbBpeMeHHume npouHdAamMamopHu npegukmopu, npuaoXeHu npu me3u
3abonaBaHus npu geua.
N3non3BaHu ca enekmpoHHumMe 6a3a gaHHu PubMed, Qvid Medline, EMBASE u Google Scholar.
B 190 HayuyHu cvobweHuss ce ycmaHoBsaBam npoyuBaHuss 3a u3caegBaHume guaz2HO3a u
3HayumMocmma Ha Bv3nanumeaHume mapkepu (camocmosameaHo u B kombuHauus). 3a oueHka
Ha kauecmBomo u HUBomo Ha Hage)kgHocm 3a nybAaukyBaHume npoyuBaHus Hu ca uznoa3BaHu
cmamucmuyecku memogu.
B Hacmoswemo npoyuBaHe e u3znoazBaHa 6oAHuuHama gokymeHmauusi Ha KAUHUYHUME U
guazHoCmuuHu 3B8eHa upe3 kAuHUUHU U AabopamopHU Memogu.M3noA3Ba ce cmaHgapmHusm
Habop XeMamoAO2U4YHU U BuoxuMu4HU npobu ¢ HacoueHocm koM Bb3znaaumenHa akmuBHocm,
AokaneH uau cucmemeH Bv3naaumeneH omaoBop, HapyweHust B uepHogpobHama u 6vbpeuUHu
dyHkuyuu, MKK, gudpepeHuuanHo 6poeHe, CYE, CRP, koazynauuoHeH cmamyc.

CRP - umyHoxumuueH Memog (Boehringer Mannheim, l'epmaHus

@OepumuH, NpokaauumoHuH. KumoBeme 3a onpegeasHemo uM e B anapam 3amBopeHa
cucmeMa (Maglumi 800),nonyueHa upe3 duHaHcupaHe no npoekm Ha HUTM.
B moBa npocnekmuBHo egHoueHmpoBo koxopmHo npoyuBaHe IL-6, npokaAUUMOHUH U
depumuH B cepyma ce aHaauzupam npegonepamuBHo 3a geua go 18 2oguHu, pa3geaeHu B mpu
epynu: A, B u Ctr. N3cnegBa ce kombuHupaHusi guagHoCcmuueH MogeAn Ha uHmepAeBkuH-6,
npokaAUUMOHUH U depumuH 3a 0CMbp HeycAOXKHEH aneHguuum-A, ocmbp YCAOXKHEH
aneHguuum-B u koHmpoaHa 2pyna- Ctr. NpegckazBawume cmotiHocmu Ha buomapkepume ca
oueHeHu upe3 ROC xapakmepucmuku.

2. ImyHoAo2uuHU u3cAegBaHusi.AHaau3 Ha koHueHmpauusma Ha IL-6 u TNF-a B8 kpvBma.
MNpoBexkgam ce B Kamegpume no MiMyHoAoz2usi, Mukpobuonoz2us u KauHuuHa nabopamopus:
akueHmupa ce Ha: IL-6 ~-uHmepaeBkuHu-Human IL-6 ELISA, Human IL-10 B ELISA, Human TNF-
a ELISA (Mpou3Bogumen Diaclone SAS). AHaau3zbm e npoBegeHu npu 96 geua upe3
ueHmpodyaupaHe. CepyMbm ce cbxpaHsiBa 3ampa3eH 3a no-kbcHu uzmepBaHus Ha uumokuHu
no npomokoa Ha 3akyneHume kumoBe (Immulite® IL-6, DPC, CALL).

3. Mukpobuonoz2uuHu u3caegBaHusi Ha ekcygama B kopemHama kyxuHa, xemokyamypa u
nocAaegBawu aHmubuozpamu no cmaHgapmHus guckoBo-gudy3zuoHeH Mmemog. Quampam ce
3aMpa3sBa npu MuHyc 20 2pagyca u om Hez2o ce u3zcaegBam 3a yumokuHu (11-6, 11-10, TNF-a).
4. TMamomopdonozuyHama guazHocmuka - u3noA3zBam ce pPymMUuHHU XUCMOAO2UYHU
ouBemsBaHua om pa3AuyHU yyacmbuu 3a u3zpabomBaHe Ha mpalHu namoMopgOAO2UUHU
npenapamu.
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5. IHcmpyMeHmanAHu u o6pa3Hu memogu. Mpu pazpabomBaHemo Ha knuHUUYHUSE MamepuaA ca
ugnon3BaHu wupoka 2aMa guagHOCMUYHU MEMOGU NpU chewHume 3aboaaBaHusi— Ro-2padus
Ha kopewm, Y3, KAT u AMP. AuazocmuuHa Aanapockonusi.

6.Cmamucmuuecku Mmemogu -copmyepHa cmamucmuuecka ob6pabomka Ha gaHHume ¢ IBM
SPSS ver.23.1.7 AHaau3u: nokazameau, npegcmaBeHu Ha mabauuu, ROC u Student t-test.

PE3YATATU

CpegHama Bvb3pacm Ha nayueHmume e 7,61+ 4,12 20guHU /cpegHO *2 cmaHgapmHo
omkaoHeHue/. KnuHukama Ha ocmpusi aneHguuum u cuMnmomume ca gokyMeHmupaHu npu
Xocnumaaus3auusi — 6oane3zHeHocm (100%) B uaeo-uekanHama ob6aacm uau okoAo nbna — npu
Bcuuku nauueHmu, puzugHocm Ha kopemMHama cmeHa npu 40 geua (35.2%) c gecmpykmuBHu
dopMu Ha ocmbp aneHguuum. O6wo 152 geua 3a nocaegHume 5 20guHu ca BkaloueHu,
BkalouumenHo AcA (n = 54), AuA (n = 40) u Ctr (n = 58). (maba.1)

Tabauua 1. CpegHu cmolHocmu Ha kpumepuume 3a CCBO npu amunuyHume, ycAoXkHeHue
aneHguuumu.

IToxazaTel Cpeana CroiiHOCT
Temmeparypa Han 38 rpagyca
JIeeKOIMTH 18 000
PecmiparopHa 4yecroTa 24/vun
CrppeuHa yecToTa 98-100/nvun
Oneeseane Han 15% nezperm

Pegynamamume nomBuvpxkgaBam no-Bucokus npoueHm Ha CCBO, cBvp3aH c -
du3uono2uYHUME 0cobeHoCMU U amunuyHOMO MecmonoAoXKeHue. 3ampygHeHusima npu
guazHo3ama ca geuama om 2pynama go 3 20guHU CbC cAaba 6oae3HeHoCcm u nposiBu Ha gpyau
3aboaaBaHus B cowama obaacm. 52 geua. (50%) ca c pempougekaneH Bug (dpue. 1)

-
v

Our. 1. Perponekanen

anegauimt KILS. 16 T.

CpegHa cmouHocm Ha CRP e 116,5 cvc cmaHgapmHo omkaoHeHue £110,6 npu onepupaHume
geua c ycAnokHeHue, a CRP npu onepupaHume ¢ HeycAoXHeH e 16,5£8,4. [pu aHaAu3upaHe Ha
CRP npu omgenHume BugoBe ce ycmaHoBsBa npaBo nponopuuoHaaHa 3aBucumocm mMexgy
noBuwaBaHemo Ha HuBama ¢ HanpegBaHemo Ha Bwv3naAumeAHus  npouec.
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AuazHocmuuHama uyBcmBumeaHocm Ha CPIM e om 43 go 92%, a cneuyuduuHocmma — 33-
95%. 98% e uyBcmBumenHocmma npu cbuemaHue Ha AeBkouumu, HUBo Ha HeympoduAu u
3aBuweH CPIM.

AHanuzom Ha neBkouumume noka3Ba noBuwaBaHemo uM u HanpegBaHe Ha Bb3naaumenHus
npouec. AaHHUmMe om npoyuBaHemo uMam nomBovpgumeneH xapakmep no omHoweHue Ha
AeBkouumu u CPM u nokazBam, ye omkaoHeHusma u3BvH pedepeHmMHume 2paHuuyu B
nokazameaume, npu geuama ca no-ckopo psgkocm, omkonkomo npaBuao. CpegHama
cmouHocm Ha pepumuHa, uzcaegBaH npu onepupaHume geua ¢ aneHguuum e BvB8 Bpov3ka c
Bv3pacmma 106 + 22,6. MNMpu onepupaHume ¢ HeycAoXkHeH e 67.1 + 4,9. MNMpu aHaAu3upaHe u
cpaBHsaBaHe Ha cmolHocmume Ha @epumuH mol e npaBonponopuuoHaAHo 3aBucuM Ha
cmouHocmume om HanpegHaaus Bb3naaumeneH npouec. (maba.2)

Tabauua 2. OcpegHeHu AabopamopHu Mapkepu

YcenoxHeHn Heyciaoxaen
CTroliHOoCTH 5
ANEHANIHT ANEHAHMIHT
JIeBKOIINTH 19.5 E2ZeD
DepHUTHHUH 110.5 6.5
ITpokaIuMTOHNH 163 67.1

Tabauua 3. KauHuko-AabopamopHu u3caegBaHusi Ha onepupaHume geua c 0Cmbp
aneHguuum
(HeycAoXkHEHU u ycaoXkHeHU)

ﬂ;z:}:_)::g:n HeycaoxHesEn :;:;‘?;z:z AGHOPMHEE
JleEKoHTH 11.7 mm 31.5-8.9 mm’ 90%
Gran % 81.8% 90-124% 90%
Lymph % 9.7% 20-52% 90%
RBC 4.7-6.0 mil/mm?® | 7-9.0 mill/mm® 70%
X emornobun 11.6 g/dL 10,5-15 g/dL 60%
MCV 78.1-101 1 102-120 1 90%
MCHC 25.4-31 37-41 g/dL 90%
Petukynouutu 0.7/1.50 1.7-2.50 90%
Kenazo 49-181 mcg/dL 181-200 mcg/dL 60%
XKCK 261-462 mcg/dL | 261-462 mcg/dL 65%
®EPUTHH ng/mL 18-464 ng/mL 484 ng/mL 90%
OKyNTHO KBPEEHE HE HemunzeectHo 30%

Mpu 35% om aneHguuyumume (ycAaoXkHeHuU u HeycAoXkHeHuU) ca uzcaegBaHu u IL-6 u TNF-a, B8
cneuuanu3upaHa Aabopamopus (Tabauua 3). EAeBayusma Ha cmotuHocmume B8 gBeme
nocaegHu Bv3pacmoBu 2pynu kopeaupam ¢ ycmaHoBeHama Haxogka. I3canegBaHume 18G u
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IgM ca 3aBuweHu B no-2oAsMa cmeneH npu 2pynama Ha A, B cpaBHeHue ¢ ma3u Ha
koHmpoaHama 2pyna. CmoluHocmume ca xapakmepucmuka Ha HUBomo Ha gecmpykuus,
kamo npaBu BneyamaeHue noHwkaBaHe caeg onepauyuume, kakmo u no-Bucoku cmotHocmu
npu ycaokHeHume ¢opmu. M3noa3BaHa e usnocmHa xenapuHu3upaHa kpoB 3a in vitro
npoyuBaHus, BkalouumenHo IgG, I8M u u3zxogHu HuBa Ha BbmpekaembuHume yumokuHu (IL-6,
TNF-a). Cowume ca u3caegBaHu npegonepamuBHo, Ha Bmopusa u mpemus
nocmonepamuBeH geH (Taba.4)

Tabauua 4. IMyHoAO2UYHU u3cAegBaHus

Bm3pacrt IsG IgM | IL6 IL10 <Pepurnr | ITNF-u

1-3ropm. 0 0 4 4 4 4
4-12 rom. 8 8 14 14 14 14
13-18 rom. 3 3 30 30 30 30

AuazHocmuuyHama poAs Ha cepyMHume yumokuHu 3aBucu om emuoAo2usima u hamozeHe3a
Ha ocmbvp aneHguuum. MHoz2o BakHa e oueHkama Ha pa3zaukume B8 HuBama Ha uumokuHu
meXkgy AcA u AuA. MNpu oueHka Ha 20 nayueHmu ¢ AcA 2pyna, 28 c AuA u 20 ¢ HeBb3naaumeaHo
XupypauuHo 3aboasBaHe (koHmpoaHa 2pyna) cepyMHu HUBa Ha IL-10, IL-6, TNF-a u 65sina kpbBHa
kapmuHa ca ugmepeHu gBa nomu nocaegoBamenHo BvB Bcska 2pyna. bposm Ha kumoBeme
AuMumupa uzcaegBaHusima Ha yumokuHume 3a gBeme 2pynu. HuBama Ha IL-6 B kpwBma Ha
nayueHmume ¢ OXK u aneHguuum ca Hag 1500 pg/ml npu uzcaegBaHume.

HuBomo Ha IL-6 u IL-10 e 3HauyumeAHo no-Bucoko B 2pynama Ha AcA B cpaBHeHue c
koHmpoAHama 2pyna npu nbpBomo u3zmepBaHe 9 pg/mL (cpewy 3,2 pg/mL, P=0,001; 10 pg/mL
cpewy 3,2 pg/mL, P = 0,005). HabalogaBa ce 3HauumenHa pa3auka BvB BpemeBama guHamuka
Ha koHueHmpauus Ha IL-6 3a ALIA u AuA. CepymeH IL-6 ¢ 2paHuyHa cmouHocm om 4,3 pg/mLu
WBC c 2paHuyHa cmouHocm om 10,7x103/mL, oueHeHu 3aegHo, Bogam go no-z2o0AsiMa
yyBcmBumenHocm 3a AcA. CaegoBamenHo Hue onpegeauxme Besiko cepymMHo HUBo om 24,30
pg/mL kamo noBuweHo. MuHumanHume omkpuBaemu HuBa Ha Bcuuku uumokuHu 3a mo3u
komnaekm 3a aHanu3g ca 3,2 pg/mL. Bkalouuxme: geua Ha Bv3pacm meXkgy 7 u 18 2oguHu, C
NUCMEHO UH(MOPMUpPaHO Cb2Aacue Ha pogumeA uAu 3akoHeH HacmouHuk, nogkpeneHu c
gokazameancmBa Ha AcA c Y3W (aneHgukcvm e ¢ guamembp noBeye om 6 mm u He ce
komnpecupa) uau gokazameacmBama 3a AuA B kopemHama Y3WU (2 u noBeue yBeauueHu
Me3eHmepuaAHU AuMdHU Bb3Aau, 10 mm u noBeue) u noHe eguH om KAUHUYEH CuMnMOM
(kopeMHa b6onka, 2ageHe, uyBcmBumenHocm, memnepamypa = 37,5°C, neBkouumo3a).
KoHueHmpauyuume Ha uyumokuHu B nopBusa cepymeH aHaau3 ca cpaBHeHu meXgy Bcuuku
uzcaegBaHu 2pynu. B cayuall Ha 3HayumMocm, uHguBugyaAnHume pa3Auuusi ca ugeHmuduyupaHu
c mecma Ha Mann-Whitney. Bcaka cepymMHa npoba om AuA 2pynama ce cpaBHsBa coc
cbomBemHama om koHmpoAHama epyna. CmouHocmma Ha kpumepua noka3Ba
cmolHocmma, ¢ Hal-Bucoka moyHocm (MuHuMaAHU daAwuBo ompuuameAHu u daAwuBo
nonokumenHu pe3yamamu). AHaAau3 Ha u3zmepBaHusma Ha uumokuHu. CmolHoCmume Ha
uumokuHume IL-10, IL-6, TNF-a, noayueHu B8 AuA 2pyna nbpBus yac npegu onepauyusima u B
epynama ¢ OMA B geHs Ha nocmbvnBaHe Ha nauueHma B 60AHuUua ca npegcmaBeHu cbce
cmouHocmu Hag pedepeHmHume Ha koHmpoaHama 2pyna B8 Tabauua 5. CepyMHume HuBa Ha
IL-6 u IL-10 3HayumeaHo ce noBuwaBam B zpynama c ACA eguH yac npegu xupypauyHama

DOI:10.5281/zeno0do.17419402 198


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

uHmepBeHuus B cpaBHeHue cbc cbomBemHume cmolHocmu B 2pynama Ha AuA B geHs Ha
nocmvnBaHe Ha nauueHma B 6oAHuua (IL-6 : P=0,0002; IL-10 : P=0,005).

Tabauua 5. CpaBHeHue Ha uMyHoAo2u4YHUME nokazameau npu OA( ocmbp aneHguuum) u OMA
(ocmuvp Me3eHmepuaneH AumdageHum).

Moxamres ~ OArEyEa ONMCEepyun. | ompois
LEU 125 /12 /11,5 195 6-8
CRP 18.5 110.5 5-6
DepUTHH 167.5 163 6-67
PCT 10-12 6-8 0.6-0.8
IL.-6 123/43 /32 73/43/32 4.3
IL-10 Spg/ml; 3 2pg/ml | 10pg/ml;3 2pg/ml 7.1
TNF-a 300 250 pg/ml 75-100 pg/ml

AuazHoCmuyHama poAs Ha cepyMHume uumokuHu 3aBucu om emuoAozusima u namozeHe3a
Ha ocmbp aneHguuum (OA) u ocmpus Me3eHmepuaneH AuMdpageHum (OMA). MHozo BaxkHa e
oueHkama Ha pa3aukume B HuBama Ha uumokuHu meXkgy OA u OMA. Mpu oueHka Ha 20
nayueHmu c OA (AA zpyna), 28 ¢ OMA(OMA 2zpyna) u 20 ¢ HeBb3naAUMEAHO XUpyp2UYHO
3abonnBaHe (koHmpoaAHa 2pyna) cepyMHu HuBa Ha IL-10, IL-6, TNF-a u 6aaa kpvBHa kapmuHa
ca u3zMepeHu gBa nomu nocaegoBamenHo BvB Besika epyna. bpoam Ha kumoBeme Aumumupa
uzcaegBaHussma Ha uumokuHume 3a g8eme 2pynu. HuBama Ha IL-6 B8 kpvBma Ha nayueHmume
¢ OXK u aneHguuyum Ha Hag 1500pg/ml npu u3caegBaHume.

HuBomo Ha IL-6 u IL-10 e 3HauumeAHo no-Bucoko B 2pynama Ha OA B8 cpaBHeHue c OMA 2pyna
npu nopBomo u3mepBaHe 9 pg/ml. (cpewy 3,2pg/ml, P=0,001; 10pg/ml cpewy ,2pg/ml,
P=0,005). HabalogaBa ce 3HauyumeaHa pa3auka BvB BpemeBama guHamuka Ha
koHueHmpupaHus IL-6.

3azpynaAkoHueHmpauusima Ha cepyMHume IL-6 u IL-10 e no-Bucoka 8 cpaBHeHue c OMA npu
nopBomo u3zmepBane (8 pg/mL cpewy 3,2 pg/mL, P=0,000; u 6,1 pg /mL cpewy 3,2 pg/mL,
P=0,005, coomBemHo). HuBomo Ha IL-10 e 3HauumenHo no-Bucoko B cepyma, noayueH B
2pynama Ha AuA, nbpBoHauanHo B pamkume Ha 20 yaca caeg kamo nayueHmbvm ce e uyBcmBa
3Ae, omkoAakomo npu nayueHmume B8 2pynama Ha A. IL-6 u IL-10 ca omkpumu Bv8 Bucoku
koHueHmpauuu B cepyma Ha nauueHmu c ycaokHeH OA, gokamo ocmaHaaume ca B Hucka
koHueHmpauus. B cayuaume Ha 2pkna A ce ycmaHoBu 3HauumeaHo noBuweHa cekpeuus Ha IL-
10 u IL-6 camo uac npegu onepamuBHama uHmepBeHyua B cpaBHeHue cvbc cbomBemHume
cmolHocmu B geHss Ha nocmbnBaHe Ha nauueHma B 6oAHuua ¢ koHmpoAHama zpyna.
YcmaHoBu ce npegonepamuBHo, ue IL-6 B cepyma HagBuwaBa makcumanHama cmolHocm om
9,7 pg/mL npu 93,7% om u3caegBaHume c ¢dre2MOHO3HO Bbv3naneHue Ha aneHgukca.
MpegonepamuBHo koHueHmpauyusma Ha IL-6 e 3HayumeaHo no-Bucoka (9,0 pg/mL) npu
nayueHmu om 2pyna A B cpaBHeHue c koHueHmpauusma My (3,2 pg/mL) B geHs Ha
nocmvnBaHe Ha nauueHma B 6oAHUUA B kKOHMpoAHama 2pyna.

OcHoBeH dakmop, ozpaHuuaBaw, ugcregBaHemo, e cBop3aH c BkalouBaHe Ha nogxogsaw, 6pol
cAydau cnopeg u3caegBaHama uvecmoma Ha 3abonsBaHemo. OzpaHuvaBaw, dakmop 3a
BkalouBanemo Ha nayueHmu B npoyuyBaHemo e Auncama Ha gocmbn go Y3M B nepuoga Ha
uzcnaegBaHe om ocem vaca Beuepma go ocem yaca cympuHma. KpuBama Ha AabopamopHome
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gaHHU noka3a,ue IL-6 uma Hau- Bucoka mouHocm Ha guazHo3ama — 95% Ha npokaAyumoHuHa
— 85% u Ha pepumuHa — 74%, HO msa e no-Hucka om mouHocmma Ha kombuHauusa ¢ Y3U
(99%) (Auazpama 5)

Auazpama 5

& & z
> g!-—‘" & o
&T AD
S 3

Cv3gageH e guazHocmuueH mMogeA, noka3Baw, ue kombuHupaHuam mogen AcA cpewy Ctr
gocmuza uyBcmBumeaHocm om 90,3%, cneyuduuHocm om 90,8% u naow, nog kpuBama om
0,86 (p < 0,001). KoMbuHupaHUAM gua2HOCMUUYEH MOGEeA HeyCAOXKHEH aneHguuum cpeuwy
yCAOXHEH aneHguuum gocmuzHa yyBcmBumenHocm om 60%, cneyuduuHocm om 70%. lMo-
uyBcmBumenHusam npokaayumoHuHoB mecm (PCT) e c Hopma nog 0,06 ng/mg. i3noa3BaHemo
Ha PCT uma no-2o0AaMo 3HaveHue B cpaBHeHue ¢ CRP npu HanpegHaA aneHguuum.

ANCKYCUA

OXK cu ocmaBa akmyaneH npobAeM Ha cnewHama xupypaus, 3a pazpewaBaHemo Ha kolimo ce
uguckBa cBoeBpemeHHO pazno3HaBaHe Ha cuMnmoMume U paHHO 3ano4yBaHe Ha AeueHuUemo.
MNpegnonaz2aMe, ue bvbgewume u3cAegBaHus mpabBa ga ce cbcpegomouam Bopxy
MbpceHemo Ha HoBu guazHOoCMUYHU UMyHOAO2UYHU mecmoBe, kbM ceza cbwecmByBawume
u npoy4yeHu buomapkepu.

AneHguuumbm npogbakaBa ga npegcmaBasBa guazHocmuuHo npegu3BukameacmBo 3a
cnewHume Aekapu u xupyp3u. KauHuuHomo u3cnegBaHe ocmaBa pewaBawo npu
guagHOCMuUUUpPaHemMo U AeYEHUEMO Npu CbMHEHue 3a aneHguuum. Buomapkepume umam
gocmamvyHa edekmuBHocm, 3a ga ce u3non3Bam KAUHUYHO U30AUpPaHO UuAu B
koMbuHauus.ToBa ce omHacs u 3a ocmaHaaume Bvo3znaaumeAHu abgomMuHaAHU gua2Ho3u (6) .
Bv3mokHocmma ga ce npegBugu BeposmHocmma om nepdopauus hpu oCMbp aneHguuum
moXke ga koopguHupa kpamkomo AeueHue u ga HaManu 3aboneBaeMocmma. Hama cneyuduuHu
cumnmomu, koumo 6uxa mo2Au ga ce ugnon3Bam, 3a ga ce ouakBa ycaoxkHeH uHdekmupaH
aneHgukc, a guazHocmuuHume Hacoku BkalouBam no-gvoA2co Bpeme Ha cumnmomume,
gudy3HuU nepumoHeanHu npu3Hauu, Bucoka memnepamypa, noBuweHa AeBkouumo3a,CRP,
xunoHampuemusi u Bucoka CYE (7, 8). Hama mpaguuyuoHHu 6uomapkepu 3a Bv3naneHue,
cnocobHu camu ga npegBugam pa3Bumuemo Ha npocm KbM yCAOXKHEH aneHguuum, HO
ganHoBugHusm AumMum Ha HoBume 6uomapkepu ce uzcaegBa. Lleama Ha moBa npouBaHe e ga
ce onpegeAnam npegukmopume, koumo 6uxa MO2AU ga nOMO2Ham AeCcHO ga Ce pa3no3Hasm
neguampuyHu hauueHmu ¢ meXkovk aneHguuum, uzaoXkeHu Ha puck om pa3Bumue Ha pynmypa
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Ha aneHgukca c pa3Bumue Ha nepumoHum. KombuHauuu om buomapkepu kamo C-peakmuBeH
npomeuH (CRP) u uHmepaeBkuH-6 (IL-6),pepumuH u npokaAUUMOHUH MO2am ga nogobpam
guazHo3ama Ha 0CMbp aneHguuum npu geua, ocuzypsBaltku no-gobpa uyBcmBumenHocm u
cneuyuduuHocm, omkoakomo omgeaHume mapkepu camocmosamenno(9, 10, 11).

Aokamo gpyau ob6ewaBawu 6uomapkepu B8 Aumepamypama kamo 602amusi Ha AeBuuH anda-
2-2nukonpomeun 1 (LRG-1) u MenmpakcuH-3 (PTX-3) nokazBam Bucok guazHocmuueH
NOMeHyuaA, pymuHHOmMO UM KAUHUYHO npuAokeHue Moke ga 6bge 02paHUYEHO OmM
pa3xogume uAu uHBa3zuBHomo B3emaHe Ha npobu (12).

Bce no-z2o0AsaM e uHMepecobm koM 2pynama Ha uumokuHume B guazHo3ume Ha OXK u mackume
My, kamo He3zaBucuMu npozHocmuuHu dakmopu — Mapkepu 3a agpecuBHocm u Bv3moXkHocm
3a mepaneBmuuHo noBausiBaHe. CRP, PCT, depumuH u IL-6, IL-10 u TNF-a ca 3HauumeAHo no-
Bucoku, alL-6 e ugeHmuduyupaH kamo Hali-gobbp buomapkep npu gudepeHyupaHe Ha oCMbp
aneHguuum u Me3eHmepuaneH AumdageHum, gokamo 6uomapkepeH npodua, BkalouBaw,
mpombouumu, npokaauumoHuH, CRP, IL-6 Mo)ke ga 6vge noAe3eH 3a NpoO2HO3UpaHe Ha u3xoga
om 3abonaBaHemo (12 ).

Ocmpama kopemHa 6oaka npu geua uecmo npuuuHaBa cMyw,eHUe U MoYHOMO u3sicHsaBaHe Ha
cuMnNMoMUMe, guazHOCMUUHUSIM NOgxog U AeueHUemo ca no-mpygHu, omkoakomo npu
Bvb3pacmHume.

N3BOAU

1. Aobpomo no3HaBaHemo Ha cnewHume kopemMHume 3abonsBaHua u mackume Ha OXK B
gemcka Bv3pacm, cneuudpuuHomo um npegcmaBsHe u guazHocmuka yarecHsBa nevyeHuemo Ha
geuama.

2. 0bpagHume HeuHBa3zuBHU Memogu ca nNo-3acmMbnNeHU U npegnoyumaHu Npu guaz2Hoc-
MuuupaHe Ha ChewHumMe guazHo3u npu geua.

3. KoHueHmpauusima Ha u3znoA3BaHume npegukmopu Ha Bb3naneHue: uumokuHu, depumuH u
npokaAuumoHuH, ca cBbp3aHu cbCc cmeneHma Ha nposiBa Ha 3aboasBaHemo u ca ¢ Bucoka
uyBcmBumenHocm u cneuuduuyHocm 3a kauHuuHa oueHka u gudepeHuyupaHe Ha cnewHume
guazgHo3u.

4, |IL-6, IL-10, TNF-a, ¢epumuH u npokaanuumoHuH cMocmosimenHo u B kombuHauusi ca
cmamucmuuecku gokazaHu c no -2oasmMa uyBcmBumenHocm B8 npegonepamuBHus nepuog.
Mpu ycaokHeHUMe Bv3naaumenHu abgoMuHaAHU guaz2HO3u onpegeAasim u3bopa Ha AeYeHue u
mepaneBmuyHama cmpameaus caegonepamuBHo.

5. CnewHama onepauus npu geua ocmaBa kpatvawbaeH kamvk 3a noBeuemo ocmpu kopeMHu
cbCcmosiHus u ce u3BvpwBa cBoeBpeMeHHO u MakcumanHO ampaBmamuuHo.

6. Bucokuume HuBa Ha CPIN u uyumokuHume B caegonepamuBHusi nepuog ca cBovp3aHu c
npozHoCmMu4YyHama cmolUHocm Ha onepamuBHame uHmepBeHuuu u BpemempaeHemo Ha
60AHUYHUS npecmol.

7 OnepamuBHOMO AeuyeHue, cbobpa3eHo ¢ HuBama Ha npouHdAaMamopHUmMe npegukmopu
HaMansBa 2pewHUMe guazHo3u, a cbdemaHo ¢ agekBamHa peaHuMayuoOHHa U aHMuUBuomMuYHa
mepanus noBauaBa u3zxoga om 3aboasBaHemo.
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SERUMS BIOMARKERS COMBINATION OF DIAGNOSIS FOR ACUTE APPENDICITIS IN
CHILDRENS [ENGLISH]

SUMMARY

Aim of the study: In children, traditional biomarkers for acute appendicitis, such as white blood
cell count (WBC) and C-reactive protein (CRP), remain widely used. Other inflammatory
markers, such as calprotectin, procalcitonin, and inflammatory cytokines (IL-6 and TNF-a), are
being investigated for their role in the diagnosis and prognosis of severity, especially in
complicated appendicitis, and have demonstrated complete separation between appendicitis
and control groups. Since acute appendicitis in children can be treated differently, we inves-
tigated the combined diagnostic model of interleukin-6, Procalcitonin, and Ferritin in children
with acute uncomplicated appendicitis, acute complicated appendicitis, and a control group.
Materials and Methods: In this prospective single-center cohort study, IL-6, Procalcitonin, and
Ferritin in serum were assayed preoperatively. Children aged 18 years or younger were divided
into three groups: AcA, AuA, and Ctr. The predictive values of biomarkers were evaluated using
receiver operating characteristic curves. Routine image and other laboratory diagnostics.
Results: A total of 152 children from five years were enrolled, including AcA (n = 54), AuA (n =
40), and Ctr (n = 58). The combined diagnostic model was established and showed that the
combined diagnostic model AA vs Ctr reached a sensitivity of 90.3 %, a specificity of 90.8 %
and an area under the curve of 0.86 (p<0.001). The combined diagnostic model AcA vs AuA
reached a sensitivity of 60 %, a specificity of 70 %.

Conclusion: The combined diagnostic model of serum predictors at the emergency
department may provide a new approach for differentiating between AcA, AuA, and other
causes of abdominal pain.

KEYWORDS
appendicitis, children, biomarkers

INTRODUCTION

Differentiating the forms of appendicitis in children at the early stages of the disease is of
paramount importance to ensure appropriate treatment and prevent severe complications
such as appendiceal perforation or sepsis. Children with infected appendices often present
with nonspecific complaints, making it difficult for clinicians to confirm the etiology of the
symptoms and leading to delayed or missed diagnoses.

Clinical limitations often restrict diagnostic accuracy and prognostic evaluation. Diagnostic
systems typically include a comprehensive clinical assessment, laboratory investigations, and
imaging studies. Each method has its advantages and drawbacks, and the ideal diagnostic
strategy remains uncertain (1, 2, 3). Commonly used biomarkers, such as leukocyte count
(WBC), neutrophil count, and C-reactive protein (CRP), can be easily obtained through routine
blood tests; however, because of their variable sensitivity and specificity, these biomarkers
alone are not highly reliable for diagnostic purposes (4, 5).

Several clinical scoring systems have been developed to assist in diagnostic decision-making:
the Alvarado score, Inflammatory Appendicitis Response (AIR) score, Pediatric Appendicitis
Risk Calculator (pARC), and the Pediatric Appendicitis Score (PAS). These systems rely on
multiple clinical parameters, including nausea, vomiting, hyperthermia, abdominal pain,
leukocyte count, and CRP level. Other inflammatory markers — including calprotectin,
procalcitonin, and inflammatory cytokines such as IL-6 and TNF-a — have been investigated

DOI:10.5281/zeno0do.17419402 202


https://bgss.eu/

CMN. XUPYPIn4 - ). SURGERY 3'2025
Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

for their roles in diagnosis and prognosis, particularly in complicated appendicitis, and have
shown clear differentiation between appendicitis and control groups (6).

MATERIALS AND METHODS

This study included 152 children treated for acute and complicated appendicitis at the
Department of Pediatric Surgery, University Hospital — Stara Zagora, during the period 2020 —
September 2025.

A comprehensive literature review was conducted to assess the diagnostic value of various
methods and modern pro-inflammatory predictors applied in pediatric appendicitis. The
electronic databases PubMed, Qvid Medline, EMBASE, and Google Scholar were searched.
Among 190 scientific publications, studies evaluating the diagnostic and prognostic value of
inflammatory markers (individually and in combination) were identified. Statistical methods
were used to assess the quality and reliability level of the included studies.

In the present research, clinical and diagnostic documentation from hospital records was
analyzed. Standard hematological and biochemical tests were performed, focusing on
inflammatory activity, local or systemic inflammatory response, liver and renal function, CBC,
differential count, ESR, CRP, and coagulation status.

CRP — measured by immunochemical method (Boehringer Mannheim, Germany)

Ferritin, Procalcitonin — determined using a closed-system analyzer (Maglumi 800), procured
through a National Innovation Project (NIP) grant

This was a prospective, single-center cohort study analyzing preoperative serum levels of IL-
6, procalcitonin, and ferritin in children under 18 years of age, divided into three groups:

A — acute uncomplicated appendicitis;

B — acute complicated appendicitis;

Ctr — control group.

A combined diagnostic model based on IL-6, procalcitonin, and ferritin was evaluated for
predictive accuracy using ROC curve analysis.

2. Immunologic studies

Serum concentrations of IL-6 and TNF-a were analyzed in cooperation with the Departments
of Immunology, Microbiology, and Clinical Laboratory.

Assays used: Human IL-6 ELISA, Human IL-10B ELISA, Human TNF-a ELISA (Diaclone SAS,
France).

Samples from 96 children were centrifuged and the serum stored frozen for subsequent
cytokine measurements according to the protocols of the purchased kits (Immulite® IL-6, DPC,
USA).

3. Microbiological studies

Microbiological analysis of peritoneal exudate, blood cultures, and subsequent antibiograms
was performed using the standard disk diffusion method. Filtrates were stored at —20°C and
analyzed for cytokines (IL-6, IL-10, TNF-a).

4. Pathomorphological diagnosis

Routine histological staining of tissue samples from different appendiceal sites was performed
to prepare permanent pathomorphological slides for diagnostic evaluation.

5.1maging and instrumental methods

A wide range of diagnostic modalities for acute abdominal conditions was utilized, including
abdominal radiography, ultrasonography (US), computed tomography (CT), magnetic
resonance imaging (MRI), and diagnostic laparoscopy.

DOI:10.5281/zeno0do.17419402 203


https://bgss.eu/

CM. XUPYPIuA1 - ). SURGERY 3'2025

Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

6. Statistical methods
Data were statistically processed using IBM SPSS version 23.1.7. Analyses included descriptive
statistics, tabulated data presentation, ROC curve analysis, and Student's t-test.

RESULTS

The mean age of the patients was 7.61 + 4.12 years (mean + 2 SD).

At admission, abdominal tenderness (100%) in the ileocecal or periumbilical region was
documented in all patients. Abdominal wall rigidity was observed in 40 children (35.2%) with
destructive forms of acute appendicitis.

A total of 152 children were included in the study: AcA (n = 54), AuA (n = 40), and Ctr (n = 58)
(Table 1).

Table 1. Mean values of SIRS criteria in atypical and complicated appendicitis.

Index Mean value
temperature >38C

WBC 18000
Respiratory rate 24/min

Heart rate 98-100/min

A leukocytic left shift >15% immature

The results confirm the higher rate of SIRS associated with the physiological characteristics
and the atypical location. Diagnostic difficulties occur in children under 3 years of age who
present with mild tenderness and symptoms of other diseases in the same region. 52 children
(50%) had a retrocecal type (Fig. 1).

Our. 1. Perponekanen

anegauimt KILS. 16 1.

The mean CRP value was 116.5 = 110.6 in operated children with complications, while in those
operated for uncomplicated appendicitis, CRP was 16.5 = 8.4. When analyzing CRP levels by
appendicitis type, a direct, proportional relationship was observed between CRP levels and the
progression of the inflammatory process.

The diagnostic sensitivity of CRP ranges from 43% to 92%, and specificity from 33% to 95%.
The sensitivity reaches 98% when combining leukocyte count, neutrophil level, and elevated
CRP.

Analysis of leukocytes shows their increase with the progression of the inflammatory process.
The study data confirm the diagnostic value of leukocyte count and CRP, indicating that
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deviations beyond the reference range in these parameters in children are rather rare than
common.

The mean ferritin value measured in operated children with appendicitis, depending on age,
was 106 = 22.6. In operated children with uncomplicated appendicitis, it was 67.1 + 4.9,
Analysis and comparison of ferritin values revealed a directly proportional relationship
between ferritin levels and the progression of the inflammatory process (Table 2).

Table 2. Averaged laboratory markers

Values Complicated Appendicitis Uncomplicated appendicitis
WBC 19.5 12.5

Ferritin 110.5 6.5

Procalcitonin 163 67.1

Table 3. Clinical and laboratory investigations of operated children with acute appendicitis

(uncomplicated and complicated)

Lab test results Uncomplicated Complicated Abnormal
WBC 11,7 mm? 31,5-8,9mm? 90%
Gran % 81,8% 90-124% 90%
Lymph% 9,7% 20-52% 90%
RBC 4,7-6,0 mill/mm?3 | 7-9.0 mill/mm?3 70%
Hemoglobin 11,6 g/dL 10,5-15g/dL 60%
MCV 78.1-101fl 102-120f 90%
MCHC 25,4-31 37-41f/dL 90%
Reticulocytes 0,7/1,50 1,7-2,50 90%
Fe 49-181 mcg/dL 181-200mcg/dL 60%
iron-binding capacity | 261-462mcg/dL | 261-462mcg/dL 65%
Ferritin ng/mL 18-464 484 90%
Occult bleeding No Unknown 30%

In 35% of appendicitis cases (both complicated and uncomplicated), IL-6 and TNF-a were
examined in a specialized laboratory (Table 3). The elevation of values in the last two age groups
correlates with the established findings. The examined IgG and IgM levels were higher in group
A than in the control group. The values are characteristic of the level of tissue destruction,
showing a decrease after surgery and higher levels in the complicated forms.

Whole heparinized blood was used for in vitro studies, including 18G, 1M, and baseline levels of
intracellular cytokines (IL-6, TNF-a). These were examined preoperatively, on the second, and
on the third postoperative day (Table 4).

Table 4. Immunological studies

Age 1gG IgM IL6 IL10 Feritin TNF-a
1-3 years 0 0 4 4 4 4
4-12 years 8 8 14 14 14 14
13-18 years 3 3 30 30 30 30

The diagnostic role of serum cytokines depends on the etiology and pathogenesis of acute
appendicitis. The evaluation of differences in cytokine levels between AcA and AuA is very
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important. In the assessment of 20 patients from the AcA group, 28 from the AuA group, and
20 with non-inflammatory surgical disease (control group), serum levels of IL-10, IL-6, TNF-a,
and white blood count were measured twice consecutively in each group. The number of
available kits limited cytokine testing for the two groups. The IL-6 blood levels in patients with
AAl and appendicitis exceeded 1500 pg/mL in the examined cases.

The levels of IL-6 and IL-10 were significantly higher in the AcA group compared to the control
group at the first measurement — 9 pg/mL (versus 3.2 pg/mL, P=0.001; 10 pg/mL versus 3.2
pg/mL, P=0.005). A significant difference was observed in the time dynamics of IL-6
concentration between AcA and AuA. Serum IL-6 with a threshold value of 4.3 pg/mL and WBC
with a threshold value of 10.7x103/mL, when evaluated together, resulted in higher sensitivity
for AcA. Therefore, we defined any serum level 24.30 pg/mL as elevated. The minimum
detectable levels of all cytokines for this analysis kit were 3.2 pg/mL.

The study included children aged between 7 and 18 years, with written informed consent from
a parent or legal guardian, supported by ultrasound evidence of AcA (appendix diameter greater
than 6 mm and non-compressible) or ultrasound evidence of AuA (two or more enlarged
mesenteric lymph nodes, 10 mm or larger) and at least one clinical symptom (abdominal pain,
nausea, tenderness, temperature 237.5°C, leukocytosis).

Cytokine concentrations from the first serum analysis were compared among all studied
groups. In cases of significance, individual differences were identified using the Mann—
Whitney test. Each serum sample from the AcA group was compared to its corresponding
sample from the control group. The criterion value indicates the level with the highest
accuracy (minimal false-negative and false-positive results).

Cytokine measurements analysis. The cytokine values (IL-10, IL-6, TNF-a) obtained in the AiA
group one hour before surgery and in the OML group on the day of hospital admission were
higher than the reference values of the control group, as shown in Table 5. Serum levels of IL-
6 and IL-10 significantly increased in the AcA group one hour before surgical intervention
compared to the corresponding values in the AuA group on the day of hospital admission (IL-6:
P=0.0002; IL-10: P=0.005).

Table 5. Comparison of immunological parameters in AA (acute appendicitis) and AML (acute
mesenteric lymphadenitis).

Index AA group (n=20) AML group (n=28) Control group (n=20)
WBC 12,5/12/11,5 19,5 6-8

CRP 18,5 110,5 5-6

Ferritin 167,5 163 6-67

PCT 10-12 6-8 0,6-0,8

IL-6 12,3/4,3/3,2 7,3/4,3/3,2 4,3

IL-10 9pg/mil; 3,2pg/mi 10pg/ml; 3,2pg/ml 71

TNF-a 300 250 pg/ml 75-100pg/ml

The diagnostic role of serum cytokines depends on the etiology and pathogenesis of acute
appendicitis (AA) and acute mesenteric lymphadenitis (AML). The evaluation of the differences
in cytokine levels between AA and AML is very important. In the assessment of 20 patients with
AA (AA group), 28 with AML (AML group), and 20 with non-inflammatory surgical disease
(control group), serum levels of IL-10, IL-6, TNF-a, and white blood count were measured twice
consecutively in each group. The number of available kits limited the cytokine testing for the
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two groups. The IL-6 blood levels in patients with AAl and appendicitis were over 1500 pg/mL
in the examined cases.

The levels of IL-6 and IL-10 were significantly higher in the AA group compared to the AML
group at the first measurement — 9 pg/mL (versus 3.2 pg/mL, P=0.001; 10 pg/mL versus 3.2
pg/mL, P=0.005). A significant difference was observed in the time dynamics of IL-6
concentration.

For group A, the serum concentrations of IL-6 and IL-10 were higher compared to AML at the
first measurement (8 pg/mL versus 3.2 pg/mL, P=0.000; and 6.1 pg/mL versus 3.2 pg/mL,
P=0.005, respectively). The IL-10 level was significantly higher in the serum obtained from the
AiA group within the first 20 hours after symptom onset than in patients in group A. IL-6 and
IL-10 were found at high concentrations in the serum of patients with complicated AA, whereas
in the others, they were at low concentrations.

In group A, a significantly increased secretion of IL-10 and IL-6 was observed only 1 hour before
surgery, compared with the corresponding values on the day of hospital admission and with
the control group. Preoperatively, IL-6 in the serum exceeded the maximum value of 9.7 pg/mL
in 93.7% of patients with phlegmonous inflammation of the appendix. Preoperative IL-6
concentration was significantly higher (9.0 pg/mL) in patients from group A compared to its
concentration (3.2 pg/mL) on the day of admission in the control group.

The main factor limiting the study was the number of cases included, given the disease's
incidence. Another limiting factor for patient inclusion was the lack of access to ultrasound
during the study period, from 8:00 p.m. to 8:00 a.m. The laboratory data curve showed that IL-
6 had the highest diagnostic accuracy — 95%, procalcitonin — 85%, and ferritin — 74%, but
the accuracy was lower than that of the combination with ultrasound (99%) (Diagram 5).

Diagram 5.

100y

~
-

A diagnostic model has been developed, showing that the combined model AcA versus Ctr
reaches a sensitivity of 90.3%, specificity of 90.8%, and an area under the curve of 0.86 (p <
0.001). The combined diagnostic model for uncomplicated versus complicated appendicitis
achieved a sensitivity of 60% and a specificity of 70%. The more sensitive procalcitonin test
(PCT) has a normal value of < 0.06 ng/mL. The use of PCT is more significant than CRP in
advanced appendicitis.
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DISCUSSION

Acute surgical abdomen remains a current problem in emergency surgery, requiring timely
recognition of symptoms and early initiation of treatment. It is assumed that future research
should focus on developing new diagnostic immunological tests, in addition to the existing,
well-studied biomarkers.

Appendicitis remains a diagnostic challenge for emergency physicians and surgeons. Clinical
examination remains decisive in the diagnosis and treatment of suspected appendicitis.
Biomarkers are sufficiently effective for clinical use, either alone or in combination. The same
applies to other inflammatory abdominal diagnoses (6).

The ability to predict the likelihood of perforation in acute appendicitis can guide timely
treatment and reduce morbidity. There are no specific symptoms that can be used to predict
a complicated infected appendix, and diagnostic guidelines include prolonged symptom
duration, diffuse peritoneal signs, high fever, increased leukocytosis, elevated CRP,
hyponatremia, and elevated ESR (7, 8). There are no traditional inflammatory biomarkers
capable of predicting the progression from simple to complicated appendicitis on their own,
but the potential of new biomarkers is being investigated.

The aim of this study is to identify predictors that could help easily recognize pediatric patients
with severe appendicitis at risk of appendix rupture and peritonitis. Combinations of
biomarkers, such as C-reactive protein (CRP) and interleukin-6 (IL-6), ferritin, and
procalcitonin, can improve the diagnosis of acute appendicitis in children, providing greater
sensitivity and specificity than single markers alone (9, 10, 11).

While other promising biomarkers mentioned in the literature, such as leucine-rich alpha-2-
glycoprotein 1 (LRG-1) and pentraxin-3 (PTX-3), demonstrate high diagnostic potential, their
routine clinical use may be limited by cost or the invasive nature of sampling (12).

There is increasing interest in the cytokine group for the diagnosis of AAl and its mimics, as
independent prognostic factors—markers of aggressiveness and potential therapeutic
targets. CRP, PCT, ferritin, IL-6, IL-10, and TNF-a are significantly higher, and IL-6 has been
identified as the best biomarker for differentiating acute appendicitis and mesenteric
lymphadenitis, while a biomarker profile including platelets, procalcitonin, CRP, and IL-6 may
be useful in predicting disease outcomes (12).

Acute abdominal pain in children often causes diagnostic uncertainty, and the clarification of
symptoms, diagnostic approach, and treatment is more difficult than in adults.

CONCLUSIONS

Good knowledge of emergency abdominal diseases and the mimics of acute surgical abdomen
in childhood, including their specific presentations and diagnoses, facilitates the treatment of
children.

Non-invasive imaging methods are more prevalent and preferred in the diagnosis of
emergency conditions in children.

The concentrations of the inflammatory predictors used — cytokines, ferritin, and
procalcitonin — are associated with the degree of disease manifestation and show high
sensitivity and specificity for clinical assessment and differentiation of emergency diagnoses.
IL-6, IL-10, TNF-aq, ferritin, and procalcitonin, individually and in combination, are statistically
proven to have greater sensitivity in the preoperative period. In complicated inflammatory
abdominal diagnoses, they determine the choice of treatment and postoperative therapeutic
strategy.
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Emergency surgery in children remains a cornerstone for most acute abdominal conditions and
should be performed promptly and with maximal atraumatic technique.

High levels of CRP and cytokines in the postoperative period are associated with the prognostic
value of surgical interventions and the duration of hospital stay.

Surgical treatment, guided by the levels of proinflammatory predictors, reduces diagnostic
errors and, when combined with adequate resuscitation and antibiotic therapy, improves
disease outcomes.
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CbBPEMEHHU CBETOBHU TEHAEHLUWWN U COBCTBEHU PE3YATATU MNPU
NATTAPOCKOINCKA 1 OTBOPEHA ANEHAEKTOMWA 3A YCAOXHEH OCTbP
ANEHAMLNT (2018 — CENTEMBPU 2025) [BULGARIAN]

PE3HOME

BvBegeHue: Ocmpusam aneHguuum ocmaBa egHO om Hal-yecmume CNnewHu Xupypa2uuHu
3abonnBaHus, a ycaokHeHume ™My ¢opmu npegcmaBasBam cowecmBeHo KAuHUYHO
npegu3BukameacmBo. Mpe3 nocrnegHumMe gecemuAemus MUHUMaAHO UHBa3uBHume mexHuku
NpoMeHuUxa u3usano nogxoga koem moBa 3abonsBaHe, Bonpeku ue npu ycaokHeH aneHguuum
(nepdopauus, 2aHz2peHa, abcuec, nepumoHUM) u36opoM Ha XupypauueH gocmbvn npogbakaBa
ga 6vge npegmem Ha gebam.

Mamepuaa u memogu: lNpoBegeHo e pempocnekmuBHo npoyuBaHe Ha 124 nayueHmu ¢ 0oCmMbp
aneHguuyum, om koumo 102 (82,3%) ¢ ycaoXkHeH aneHguuum, AekyBaHu B KnuHukama no obwa
U yepHogpobHo-naHkpeamuuHa xupypaus Ha YMBAA ,AnekcaHgpoBcka” 3a nepuoga 2018 —
cenmemMBpu 2025 2. AHaAu3upaHu ca kauHuyHama npe3eHmauyusi, Bugbm Ha XupypauuyHama
uHmepBeHuuss (omBopeHa, Aanapockoncka aneHgekmomusi, gscHa xemukonekmomus),
ycanokHeHussma u 6oAHUYHUAM npecmodl.

Pegyamamu: OmBopeHa aneHgekmomus e uzBvpweHa npu 83,1%, nanapockoncka npu 12,1%,
a gsacHa xemukonekmomusi — npu 4,8%. Mpe3 2025 2. ananapockonckume onepauuu Beue
cbcmabasBam 54% om Bcuuku aneHgekmomMuu. CpegHusm 60AHUYEH npecmoll e 3HauuMo
no-kpamvk npu aanapockonckusa gocmwbn (5,2 cpewy 7,8 gHu; p<0.05), 6e3 pa3auka B
yecmomama Ha ycAokHeHusama.

3aknloueHue: Aanapockonckama aneHgekmomusa ce ymBovpykgaBa kamo memog Ha u36op He
CaMO0 Npu HEYCAOXHEH, HO U Npu YCAOXKHEH OCMbp aneHguuum npu cenekmupaHu nayueHmu.
AaHHUMe om Hawua ueHMvp nomBuvpkgaBam HellHama 6e3o0nacHocm, no-gobobp
nocmonepamuBeH kompopm u no-kpamwvk 60AHUUEH Nnpecmol npu cbnocmaBuma uecmoma
Ha ycAoOkHeHusma.

KAKUYOBU AYMU
oCMbp aneHguuum, ycAoXkHeH aneHguuum, Aanapockoncka aneHgekmomusi, omBopeHa
aneHgekmomusi, MUHUMaAHO uHBa3uBHa xupypaus

BbBEAEHUE

Ocmpusim aneHguuum e egHo om Hal-yeCcmume Xupypau4Hu CNeWHU CbCMOSHUS, CpewaHo
npu npubauzumenHo 7—12% om HaceaeHuemo npe3 kuBoma [1], kamo ycaokHeHUmMe ¢popmu
Ha aneHguuum npegcmabasBam 15—30% om cayuyaume [2]. Bonpeku, ue e onucaHo owe npe3
XIX Bek u ommozaBa aneHgekmomusima ce e ymBovpguna kamo geduHumuBeH memog Ha
AeveHue, 3abonnBaHemo npogvbakaBa ga 6vge kauHuuHo npegu3BukameacmBo. ToBa ce
gonku kakmo Ha HezoBama emuoAO2UYHa U hamoz2eHemuyHa Xxemepoz2eHHocm, maka u Ha
pa3Hoobpa3zHama kauHuuHa npe3eHmauus, kosmo moXke ga Bapupa om kaacuuecka kapmuHa
C munuuyHa 6onka B gficHa uAuauHa obaacm go amunuuyHu nposBu ¢ ypuHapHu,
2aCmpOouUHMeCcmuUHaAHU UAU HecneuyuduyHu cuMmnmoMu [2]. Mpe3 nocAegHUMe gecemuAemus
BvBerkgaHemo Ha Aanapockonckama mexHuka goBege go cvwecmBeHa npomsHa B8
cmaHgapmume. Ako goAz2u 20guHU omBopeHama aneHgekmomusi 6ewe 6e3cnopeH 3aameH
cCmaHgapm, mo gHec MuHUMaAHOo uHBa3zuBHume Memogu ca wupoko npuemu, kamo uecmo ce
npuAaz2a u npu ycAoXkHeH aneHguuum (nepdgopauus, 2aH2peHa, nepuaneHgukyaapeH abcuec,
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gudy3eH nepumoHum). CoBpemMeHHume Hacoku — WSES (2020), EAES (2023), SAGES (2024),
npenopbuBam Aanapockonckama aneHgekmomusi kamo memog Ha u3bop, koezamo e HaAuueH
onum, gopu npu ycAoXkHeHu cAayyau.[3,13,14] ApeaymeHnmume BkalouBam no-kpamwvk 60AHUYEH
npecmol, no-Hucka uecmoma Ha paHeBu uHdekuuu u no-gobpo Buzyaau3upaHe Ha
kopemHama kyxuHa, koemo no3BoafBa guazHOCmMuuyupaHe u AeYeHue Ha CobnbmcmBawu
namoaAozuu. EguH om guckycuoHHume MoMeHmu ocmaBa puckem om uHmpaabgoMuHaAHU
abcuecu caeg nanapockonusi.

LlenAma Ha Hacmosiwama paboma e ga ce npegcmaBsm cvBpemMeHHume meXkgyHapogHu
Hacoku u gokazameacmBa 3a Xupyp2uuHOMO AEUEHUEe Ha YCAOXKHEH aneHguuum u ga ce
06cvbgu AokanHusSmM onum Ha KOUMX, YMBAA ,AnekcaHgpoBcka®”.

MATEPUAA N METOAU

Au3zaliH Ha u3caegBaHemo

MNpoBegeHo e pempocnekmuBHo obcepBayuoHHO npoyuBaHe, 06xBawawo nauueHMuU ¢ oCMbp
aneHguuum, AnekyBaHu B8 KauHukama no obwa u uepHogpobHo-naHkpeamuuHa xupypaus Ha
YMBAA ,AnekcaHgpoBcka”, Codus, B nepuoga siHyapu 2018 — cenmemBpu 2025 2. OcHoBHama
ueA e ga ce cpaBHasm pezyamamume npu Aanapockoncka u omBopeHa aneHgekmomus npu
ycnoXkHeHu dopmu Ha 3ab6oaaBaHemo, kamo ce u3Bvpwu u noge2pynoB aHaAu3 Ha nayueHmu ¢
amunuyHa kauHuuHa kapmuHa.

MayueHmu u kpumepuu 3a BkalouBaHe

B npoyuBaHemo ca BkaloueHu 102 cAyuas Ha ycaoXkHeH aneHguuum (82.3%) om obw,o 124
nayueHmu c ocmbuvp aneHguyum, AekyBaHu 8 KOUMX Ha YMBAA ,,AnekcaHgpoBcka” 3a nepuoga
ssHyapu 2018 — cenmemBpu 2025 2. Bcuuku cayuau ca xucmonozuuHo BepuduuupaHu caeg
onepamuBHa uHmepBeHyusa uAu ca npocaegeHu npu koHcepBamuBHo AeueHue. BkalouBawume
kpumepuu 06xBawam nauyueHMuU C MUNUYEH UAU amunuyeH aneHguuum, ycAokHeHU Gopmu
(2aH2peH03eH, nepdopupaH, nepuaneHgukynapeH abcuec/dAe2MOH, 2eHepaAu3upaH
nepumoHum). N3kaloueHu ca nayueHmu c HenbAeH Habop om gaHHU u Aanapockoncku
ekcnaopauuu, npu koumo aneHgekmomus He e u3BbpweHa nopagu Aunca Ha Bb3naAeHue.
FpynupaHe Ha hauueHmume

3a ueAaume Ha aHaAu3a hayueHmume 6sixa pa3geAeHu B uemupu 2pynu cnopeg Buga Ha
XupypauyHama uHmepBeHuus:

1. OmBopeHa aneHgekmomusi;

2. Nanapockoncka aneHgekmomus;

3. AscHa xemukonekmomusi.

AeduHuyuu

e YcnokHeH aneHguuyum ce geduHupa kamo HaAuuue Ha nepdopauusi, 2aHz2peHa,
aneHgukyAaapeH abcuec, dAe2MOH UAU 2eHEpaAU3UpPaH NepuMoHUm.

e  AmunuyHa kauHuyHa npe3eHmayus BkalouBa Bcuuku cayuau 6e3 knacuuecka mpuaga
(bonka B gacHa uauavHa obaacm, memnepamypa, AeBkouumo3sa), ¢ nposBu kamo
gudy3Ha 6onka, ypuHapHU UAuU 2acmpouHmecmuHaAHu cumnmomu, kakmo u
nsBocmpaHHa nokanu3auus Ha 6oakama.

Xupyp2uuHu mexHuku

e 0OmBopeHa aneHgekmomus ce u3zBopwBawe upe3 knacuuecku pazpesu (McBurney uau
Lanz). Caeg ugeHmudukauus Ha aneHgukca, mMe3oaneHgukcem u 6azama My ce
AU2Upaxa, a Npu HaAuuue Ha abcuec ce npaBewe gpeHa)k u npomMuBka.

e Aanapockoncka aneHgekmomuss ce ocbwecmBaBawe upe3 cmaHgapmeH
mpunopmaxeH gocmbun (12 mm mpoakap 8 nona u gB8a 5 mm B gsacHa u AaBa uAuauHa
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o6nacm). Cv3gaBawe ce nHeBMonepumoHeyM ¢ HansizaHe 12—14 mmHg. AneHgukcom
ce pe3euupawe C kauncu uAu eHgoAoONnu, a Npu HaAuyue Ha 2HoU — KyxuHama ce
acnupupawe u npomuBawe; npu mexkku cayyau ce nocmaBsiwe gpeH.

e AsicHa xemukonekmomusi ce u3BopwBawe npu macuBHa Hekpo3a uAu nogo3peHue 3a
HeonAa3us Ha uekyma. Aocmbnbm 6ewe CpeguHeH AanapoOmoOMUYEH, C
uneompaHcBep3oaHacmoMo3a (pbYHa UAU MEXAHUYHA).

MocmonepamuBHo noBegeHue

Bcuuku nayueHmMu noAyyuxa aHmubuomuyHa mepanusi, HAaCOUYeHa Cpewy 2pamMm-He2amuBHu u
aHaepobHu 6bakmepuu (uedarocnopuHU C MEMPOHUGA30A UAU NunepayuAuH/ma3obakmam npu
mexkku cayuau). MayueHmume 65s5xa npocaegaBaHu 3a paHHU U KbCHU ycAOXKHEHUsS — paHeBu
uHdekuyuu, uHMpaabgoMuHaAHU abcuecu, uaeyc, nocmonepamuBHU XepHuu.

CvbupaHe Ha gaHHU U cmamucmuuecku aHaAu3

PezucmpupaHu 6sixa gemozpadcku xapakmepucmuku (Bv3pacm, noa), knuHuuHa kapmuHa
(MunuuHa/amunuuHa), guagzHocmMuuyHo 3a6aBsiHe, o6pa3Hu u3zcaegBaHus (yampas3Byk, KT, MRI),
Bug onepauyus, nocmonepamuBHuU ycAoXKHEHUS!, 6oAHUYEH npecmol (LOS) u xucmoaAo2uuHu
pegyamamu. AaHHume 6sxa obpabomeHu coc SPSS v.27 (IBM). U3noa3BaHu memogu:
onucameAHa cmamucmuka, Student t-mecm, Mann-Whitney U-mecm, ¥2-mecm u
AO2UCMUUHa pezpecus. Cmamucmuyecka 3Hayumocm 6ewe npuema npu p < 0.05.

EmuuHu acnekmu

N3cnegBaHemo 6e npoBegeHo cva2nacHo Aekaapauusma  om  Xea3udnku. [Mopagu
pempocnekmuBHusa My gu3aliH He bewe Heobxogumo uHguBugyanHo UHPOPMUpPAHO Cba2Aacue
3a nybaukyBaHe Ha Hacmoswume gaHHu; Bcuuku gaHHU 6axa aHOHUMU3UpaHuU.

Pe3yamamu

B nepuoga aHyapu 2018 — cenmemBpu 2025 2. 8 KOYIMX Ha YMBAA ,AnekcaHgpoBcka” baxa
nekyBaHu o0bwo 124 nayueHmu € ocmbp aneHguuum. Om max 102 cayuas b69xa
kaacuduuyupaHu kamo ycaokHeH aneHguuum (82.3%), BkalouBawu nepcdopauus, 2aH2peHa,
nepuaneHgukynapeH abcuec/dAe2MOH U 2eHepaAu3upaH nepumoHum. [lonyaauusma e
goMuHupaHa om >keHu u om MAagu nauueHmu (18—-30 2.). AeAbm Ha ycAokHeHume ¢opmu
(82.3%) e Bucok, xapakmepeH 3a mepuuepeH ueHmMuvp. (Tabauua 1)

Tabauua 1. Aemozpadcku xapakmepucmuku Ha nauueHmMuUMe ¢ 0CMbP aneHguuum
Moka3zamea CmotHocm / Pa3gnpegeneHue

CpegHa Bv3pacm (2.) 37.7 (guana3oH 15—86)

Bv3pacmoBu 2pynu <18 2. —4.8%;18—302. —41.1%; 31-502. — 31.5%; >502. — 22.6%

Mon Muvke — 30.6%; XXeHu — 69.4% (M)XK = 1:2.26)
YcaokHeH aneHguuum | 82.3%

AmunuyHu 27.4%

npe3eHmauuu

AHanu3zbm Ha pe3yaAmamume noka3a, ue e Haauue cvuwecmBeHo npunokpuBaHe mexgy
amunuyHU U ycAoXHeHU cAayyau (19.4%), koemo noka3Ba, ue amunuyHama kauHuuHa kapmuHa
e npegukmop 3a no-mexko npomuuaHe. Mpu me3u nayueHmu no-yecmo ce HabalogaBa
guazHOCMUuUUHO 3ab6aBsiHe u no-gbAb2 60AHUYEH npecmodl. (Tabauua 2) MauyueHmume c
amunuyHa kauHuyHa kapmuHa ca no-Bv3pacmHu u nocmvnBam cbc 3Ha4yumMo 3abaBsHe Ha
guazHo3ama (p = 0.001), koemo obsicHsBa no-goA2us uM BoAHUueH npecmol (p = 0.04).
Pa3zaukume B uecmomama Ha ycAokHeHUsima He ca cmamucmuuecku 3HauuMu, HO KAUHUUHO
noguepmaBam no-mexkkomo npomuuaHe npu masu 2pyna. (Tabauua 3)
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Tabauua 2. B3aumoBpuv3zka mexkgy ycAoXkHEH u amunuyeH aneHguuum

Kamezopus nayueHmu Bpot (n) | AaAa om Bcuuku (%)
YcaokHeH aneHguuum 102 82.3%

Amunu4yHu npe3eHmauuu 34 27.4%

AmunuyHU U yCAOXKHEHU 24 19.4%

AmunuuHu 6e3 ycaoxkHeHue | 10 8.0%

Tabauua 3. KAUHUUHU xapakmepucmuku npu munuyHU U amunuyHU GopMmu

Mokazamen TunuuHu (N=90) | AmunuyHu (n=34) | p-cmoliHoCcMm
CpegHa Bv3pacm (2.) 35.2 46.8 0.03

Bpeme go guazHo3a (uacoBe) | 7.2 19.4 0.001
YcnokHeH aneHguuum (%) 20 38 0.62
Mepdopauyus (%) 10.0 17.6 0.22

LOS (gHu) 6.4 8.1 0.04

MpuaokeHume onepamuBHu Hamecu BkalouBam omBopeHa aneHgekmomusa — npu 83,1%,
Aanapockoncka aneHgekmomus — 12,1%, gacHa xemukonekmomusa — npu 6 nauyueHmu c
ugpa3eHa Hekpo3a Ha uekyma (4,8%). Mpu ycaokHeHume ¢opMu Ha aneHguuum - gsiCHa
xemukonekmomusi — npu 6 nayueHmu c uzpaseHa Hekpo3a Ha uekyma (5,89%), nanapockoncka
aneHgekmomusa — 10 nayueHmu (9,8%), omBopeHa aneHgekmomusa — 86 (84,3%).

TeHgeHuus Ha Aanapockonckume aneHgekmomuu

Om 2018 go 2021 2. nanapockonckume aneHgekmomuu 6sixa eguHUYHU U He npegcmaBasBaxa
3HauuM gan om onepamuBHama akmuBHocm. ficHa meHgeHuusa 3a pbcm ce HabalogaBa om
2022 2., npe3 2025 2. gocmuzHaxa 54% om u3BopweHume aneHgekmomuu. ToBa beaexku
npexog koM MuHuManHo uHBazuBHusa gocmwbvn kamo ,3AameH cmaHgapm” B KOUYMNX (due. 1, 2.)

(Duaypa 1 UAlocmpupa mas3u guHamuka.

TeHOoeHUMA Ha NanapocKonckuTe aneHoekTomun (2022-2025)
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=

\S] w i (6] ()]

bpo# nanapockoncky aneHgekTom

[y

2052 20é3 2024 2025
[oonHa

Quaypa 2. TeHgeHyuu npu aneHgekmomuume (2018—2025)
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TenpgeHunn npu aneHgekTommnnTe (2018-2025)

—e— OTBOpPEHW aneHaeKTOMUK
14+ —&— JlanapoCKonckKy aneHaeKkToMumn

Bpon onepaunmn

OF e ol o o

2018 2019 2020 2021 2022 2023 2024 2025
[ononHa

NAanapockonckusm gocmwun Bogu go cpegHo 2.6 gHu no-kpamwuvk npecmol u Aunca Ha
uHdekyuo3Hu ycaokHeHusi. CpegHuam 6oAHU4YeH npecmol npu Aanapockonckama 2pyna
6ewe 5.2 gHu (IQR 4—6), gokamo npu omBopeHama 2pyna — 7.8 gHu (IQR 6—10), p<0.05.
MauueHmume c gacHa xemukonekmomusi uMaxa Hal-gbAb2 npecmou — cpegHo 14 gHu (IQR 11—
19). Pa3zaukama B LOS meXkgy nanapockonckama u omBopeHama xupypausi e cmamucmuuecku
3Hauyuma (p < 0.05).

Huckama u4yecmoma Ha uHmMpaabgoMuHanHU abcucu noguepmaBa kauecmBomo Ha
npegonepamuBHama guazHocmuka, nogbop Ha nayueHMuUmMe u Xupyp2uuHama mexHuka.

Tabauua 4 CanegonepamuBHu pe3yaAmamu cnopeg Buga Ha uHmMepBeHyuama

Moka3zamea Aanapockoncka | OmBopeHa | Xemukoanekmomus | O6wo
CpegeH LOS (gHu) 5.2 7.8 14.2 6.8

IAA 0 (0%)]) 0 (0%)]) 1(16.7%) 1(0.8%)])
NHdekuyus Ha paHa 0 3 (3.6%) 0 3 (2.4%)
MoBmopHa xocnumaauzauus | 0 2 (2.4%) 0 2 (1.6%)

He 6ewe pezucmpupaHa hocmonepamuBHa cMbpmHocm.

OBCBHXAAHE

lNpe3 nocAegHumMe gecemuAemus Xupyp2uyHUSIm nogxog hpu aneHguuum npembpns
peBoalouusi. Ako go 1980-me 20guHU cmaHgapmbm bewe omBopeHama aneHgekmomusi no
McBurney, mo caeg BvBexkgaHemo Ha nanapockonckama mexHuka om Kurt Semm npe3 1983
2., MUHUMaAHO- uHBa3uBHUAM nogxog 3ano4Ha nocmeneHHo ga ugMecmBa kaacuueckus [13].
Hacmoswusm o0630p Ha Aumepamypama nomBuvp)kgaBa ycmoluuuBama meHgeHuus
nanapockonckama aneHgekmomusi ga ce ymBuvpkgaBa kamo Bogew, memog, gopu npu
ycnokHeH aneHguuum. MNMoAyyeHume AokaAHU pe3yAmamu CbWw0 Ca HaNbAHO cbhocmaBumu c
nybaukyBaHume B8 mekxgyHapogHama Aumepamypa u ompa3sBam npoueca Ha nocmeneHeH
npexog om omBopeH kbM MuHumaAnHO uHBa3zuBeH nogxog, HabalogaBaH npe3 nocaegHomMo
gecemuAemue B8 EBpona u CALL (om nog 20% aanapockonckume aneHgekmomuu 8 Hauanomo
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Ha 1990-me go Hag 80% npe3 nocaegHume 2o0guHu) [3]. CxogHa meHgeHuus ce HabalogaBa u
8 A3us u HO>kHa Amepuka, makap u c u3BecmHu pe2uoHaAHU pa3Auvus, cBbp3aHu ¢ HaAuuUemo
Ha Aanapockoncka mexHuka, pecypcu u 0byueHue Ha xupyp3ume [14].

MopBoHauanHo u3noa3BaHa npu HeycAoXkHeHU ¢dopmu, Aanapockonusma Beue e uecmo
npuAazaHa u npu ycAoXkHeH aneHguuum (nepdopauus, 2aHzpeHa, nepuaneHgukyaapeH abcuec,
gudy3eH nepumoHum). CwvBpemeHHume Hacoku Ha WSES (2020) u SAGES (2024)
noguepmaBam, ue ocHoBeH dpakmop 3a ycnex gopu npu ycaokHeHUMe ¢opMuU € onumMbm Ha
ekuna u npaBuaHusm nogbop Ha nauueHmu. AaHHUmMe om 2oAemu pezucmpu nokazBam, ue
yecmomama Ha koHBepcus npu Aanapockoncka aneHgekmomus e nog 5%, a npu ueHmpoBe ¢
Bucok obem — gopu nog 2% [3,13]. B mo3u koHmekcm, nocmeneHHUsSM pbCcm Ha
Aanapockonckume uHmepBeHuyuu B Hawama kauHuka go 54% npe3 2025 2. moXe ga ce
pa3anexkga kamo uHgukamop 3a HapacmBaw, onum u gocmvbn go MexHOAO2US.

MHokecmBo MemaaHaAu3u U paHgoMu3upaHu npoyuyBaHus nomBuvpxkgaBam, ue
nanapockonckama aneHgekmomus ocuzypsBa 3HauumMo no-kpamwvk 6oAHUYEH npecmol, no-
manka caegonepamuBHa 6oaka u no-Hucka yecmoma Ha paHeBu uHdekuuu B cpaBHeHue c
omBopeHama xupypaus, 6e3 noBuweH puck om uHmpaabgomMuHanHu abcuecu [4,5]. B 2zoaam
cucmeMamuueH npeaneg Ha Southgate u comp. [6], BkalouBaw, Hag 30 000 nauueHmu,
yecmomama Ha abcuecu caeg Ananapockonus e 4.4%, cpewy 5.1% caeg omBopeHa onepauus,
6e3 cmamucmuuecka pa3auka. NMogobHu pezyamamu cwvobwaBam u Park et al. [7], koumo
nogyepmaBam, ue npegumcmBama Ha MuHuMaAnHo uHBa3zuBHus gocmbvn ce 3ana3Bam u npu
2aHz2peH03eH UAUu nepdopupaH aneHguuum.

Cnopeg akmyaneH MemaaHanu3 Ha Cheng et al. [9], nanapockonckama xupypausi npu
nepdopupaH UAU 2aH2peHO3eH aneHguuum HamansiBa nocmonepamuBHus mMopbugumem c
20—30% cnpsMo omBopeHama onepauus, 6e3 ga yBeauuaBa uecmomama Ha BbmpeboAHUYHU
uHdekyuu. Hawume gaHHU nomBovpxkgaBam me3u HabalogeHus — cpegHusam 60AHUYEH
npecmol npu Aanapockonus e 5.2 gHu cpewy 7.8 gHu npu omBopeHama xupypaus, 6e3
pezucmpupaHa CMbpmHOCM U AunNca Ha uHmMpaabgoMuHanHuU abcuecu. Bwvnpeku
oz2paHuuyeHama u3Bagka, pesyaAmamume nomBuvprkgaBam, ue npu cna3BaHe Ha agekBamHa
mexHuka u aHmubakmepuanHa npodunakmuka aanapockonusma e 6e3onacHa u npu
ycAOkHeHU dopMu.

Kakmo Beue bewe cnomeHamo, Bonpocbm 3a nogbopa Ha nauueHmu C nogo3peHue 3a
ycnoXkHeH aneHguuum ocmaBa om kalouoBo 3HauveHue. CwBpemeHHume npenopouku
noguepmaBam, ue nanapockonusima moXke ga ce npunaza npu Bcuuku nayueHmu, ocBeH npu
HaAuyue Ha u3puyHu npomuBonoka3aHus — XxemMoguHaMuuyHa HecmabuaHOCm,
HekoHmMpoAupyem nepumoHum, meXkku copgevHo-6enogpobHU 3abonsiBaHus, uAu 06WUpPHU
cpacmBaHusi caeg npegxogHu onepauuu [3,13,14].

Cnopeg obobweHume gaHHu Ha EAES (2023) u memaaHaau3a Ha Ceresoli et al. (Updates Surg
2022) [8], Hali-gobpume pe3yAmamu ce hocmuz2am npu hayueHmu CbC cmabuAHO 06w
cvcmosHue (ASA < Ill), o2paHuueH uAu Aokaau3upaH nepumoHum, omcbcmBue Ha MacuBeH
aneHgukyAapeH GpAe2MOH UAU 2eHepaAu3uUpaH 2HOEH NPoUEeC U npu npegonepamuBHa obpa3Ha
guazHocmuka, nomBovp)kgaBawa aHamoMuyHama gocmbonHoOCM.

MNpu nauueHMu C 2aH2peHO3eH UuAu nhepdopupaH aneHguuyum, Aanapockonusma ce
npenopbuBa, ako ekunbm uma gocmamuvueH onum u ce npegBukga nvaHa eBakyauus u
wameneH AaBax Ha kopeMHama kyxuHa. B me3u cAayyau uznoa3zBaHemo Ha achupauyuOHHO-
upuz2upawu cucmemu, BHuMameaHo 3amBapsHe Ha aneHgukyAapHama ocHoBa u gpeHaXk Ha
AoXKemo 3Havyumo HamansiBam pucka om uHmpaabgoMuHaAHuU abcuecu [9].
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Om npakmuuecka 2aegHa mouka, koMbuHupaHussm nogxog — guazHocmuuHa Aanapockonus c
Bv3mMokHOocm 3a mepaneBmuuHo npogbAkeHUEe — € NPeNnopPbUYUMEAEH NPU NAaUUEHMU CbC
CbMHUMeEAHa gua2Ho3a uAu amunuyHa kauHuuHa kapmuHa. ToBa no3B8oaaBa nomBuvprkgeHue
Ha gua2Ho3ama, onpegensaHe Ha o6xBama Ha Bvb3naanumenHus npouec u u3bop Ha Hal-
nogxogswama mexHuka (Aanapockoncka, xubpugHa uAau omBopeHa).

B Hawusa onum nauueHmume, npu koumo 6e npunoXkeH Aanapockoncku gocmbvbn npu
cycnekmeH ycAoXkHeH aneHguuum, ce nogbupaxa caeg npegBapumeaHa oueHka Ha
KAUHUYHOMO cbcmosHue u obpa3zHume Haxogku (KT/exozpadus). Mpu cbMHeHue 3a MacuBeH
dae2MoH uau uekanHa Hekpo3a ce npegnoyumawe omBopeHa onepauyusi, a Npu 02paHuUYeH
Bv3naanumeneH npouec u cmabuAeH XxemMoguHamuuyeH cmamyc — Aanapockonusi. Tasu
cenekyus BeposamHo obsicHaBa gobpume nocmonepamuBHU pe3yaAmamu u Huckama
yecmoma Ha ycAoXkHeHus B Hawama cepusi.

B mo3u konmekecm, gpya cbwecmBeH akueHm e Bucokama yuecmoma Ha amunuyHu KAUHUYHU
npe3zeHmauuu — 27.4% B Hawama cepus, cbnocmaBuma c nybaukyBaHume 20—30% [10]. Mpu
me3u nauueHmMu ce HabalogaBa no-goA20 guazHocmuuHo 3abaBsaHe (19 cpewy 7 vaca) u
cbomBemHo no-Bucok puck om vycaokHeH aneHguuum (38% cpewy 20%). ToBa
nomBuvp)kgaBa Heobxogumocmma om paHHO u3noA3BaHe Ha o6bpa3Ha guazHocmuka —
yampa3Byk uau KT — npu HemunuuHu cAyyau. Cnopeg Alvarado u comp. [12] kombuHupaHuam
kAuHUYHO-AabopamopeH u o6pa3eH nogxog HamansBa uecmomama Ha HeHy)kHume
aneHgekmomuu nog 5%.

AmunuyHume cAyyau ocmaBam 3Hauumo npegu3BukameacmBo u npu Aanapockonusima.
Bvnpeku ue Memogbm ocuzypsBa Bv3amokHocm 3a nbAHa uHcnekuyusa Ha kopeMHama kyxuHa u
guazHocmuka Ha cbnomcmBawu namoAo2uu, npu 3HayumeneH (GAE2MOH UAU agxe3uu
npouegypama MoXke ga 6bge mexHuuecku 3ampygHeHa. [locAegHUmMe gaHHU coyam, ue
onumbm Ha Xxupyp2a e kpumuueH 3a HamansBaHe Ha pucka om koHBepcus u
uHMpaonepamuBHu ycaoXkHeHus [11].

Me>kgyHapogHu npoyuBaHus [1] noguepmaBam, ue ycaoXkHeHUssm aneHguuum e cBvp3aH c no-
Bucok puck om cencuc, nepumoHum u Heobxogumocm om obwupHu pe3ekuyuu, koemo B8
ycAoBusi Ha nepumoHUM yecmo Hanaza omBopeHa onepamuBHa Hameca uAu koHBepcus npu
HauaneH Ananapockoncku nogxog. B Hawama cepus uecmomama Ha gsicHa xeMukonekmomus
bewe 4.8%, koemo coomBemcmBa Ha AumepamypHume gaHHU (5—10% npu macuBHa Hekpo3a
Ha uekyma).

Mo omHoweHue Ha yuecmomama Ha ycAokHeHus aneHguuum, Bucokussm gsia Ha YCAOXKHEHU
cAaydau B Hawama koxopma (82%) ompa3sBa nomoka kom mepuuepeH ueHmuvp. B
Aumepamypama yecmomama Bapupa mexkgy 15—30%, kamo npu 3a6aBeHa guazHo3a MoXke ga
gocmuzHe 40% [1].

KAUHUYHU uMnAukauuu U 02paHUYEeHUSs

MpegcmaBeHume pegyamamu noguepmaBam Hy>kgama Aanapockonusima ga ce npuAa2a no-
wupoko u npu ycAokHEHU cAyyau, kozamo ca HaAuvyHU HeobxogumMume pecypcu u onum.
MapaneAHO, guagHOCMUYHamMa MOYHOCM NpU amunUYHU CAyyau MoXKe ga ce nogobpu upe3
cmaHgapmus3upaHu an2opummu, BkalouBawu paHHO o06pa3Ho u3cAegBaHe u oueHka Ha
kauHuuHu ckopoBe (Alvarado, AIR, AAS).

OzpaHuyeHusima Ha aHaAu3a npougmuuam om pempocnekmuBHua ™My gu3alH u
omHocumeAHo Mankama u3Bagka, ocobeHo B Aanapockonckama 2pyna. He3aBucumo om moBa,
pe3yAmamume ca npegcmaBumeaHu 3a npoueca Ha BHegpsiBaHe Ha MuHUMaAHO uHBa3uBHama
xupypaus 8 KOUMX u nogkpensm HeuHomo ymBuvprkgaBaHe kamo cmaHgapm Ha AeueHue.
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3AKAHYEHUE

Nanapockonckama aneHgekmomusi ce ymBovp)kgaBa kamo memog Ha u36op He camo npu
HeyCAOKHEH, HO U Npu YCAOKHEH OCmMbp aneHguuum. AaHHUME OmM Hawus UeHMbup
nomBvprkgaBam HellHama 6e3onacHocm, no-gobvp nocmonepamuBeH komdpopm u no-
kpamuvk 60AHUYEH npecmol npu cbnocmaBuma uecmoma Ha ycAoXkHeHUssma. AmunuyHume
kauHuuHu dopmu uzuckBam Bucoka cmeneH Ha kauHUYHO nogo3peHue u akmuBHa obpa3Ha
guazHocmuka. bvrgewume ycuaus caegBa ga 6vbgam HacoueHu koM MyamuueHmpoBu aHaau3u,
oueHka Ha gbA2ocpovHUME pe3yamamu u no-wupoko BwBexkgaHe Ha Aanapockonusma kamo
CMmaHgapm Ha AeUeHue.
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GLOBAL TRENDS AND INSTITUTIONAL EXPERIENCE WITH LAPAROSCOPIC AND OPEN
APPENDECTOMY FOR COMPLICATED ACUTE APPENDICITIS (2018 — SEPTEMBER 2025)
[ENGLISH]

SUMMARY

Introduction: Acute appendicitis remains one of the most common surgical emergencies,
while its complicated forms continue to pose a significant clinical challenge. Over the past
decades, minimally invasive techniques have profoundly changed the management paradigm
of the disease, although in cases of complicated appendicitis (perforation, gangrene, abscess,
or peritonitis) the choice of surgical approach remains a matter of debate.

Materials and Methods: A retrospective analysis was conducted on 124 patients with acute
appendicitis, of whom 102 (82.3%) had complicated disease, treated at the Clinic of General
and Hepatopancreatobiliary Surgery, Alexandrovska University Hospital, during the period
2018—September 2025. Clinical presentation, type of surgical intervention (open
appendectomy, laparoscopic appendectomy, right hemicolectomy), postoperative
complications, and length of hospital stay were analyzed.

Results: Open appendectomy was performed in 83.1% of patients, laparoscopic
appendectomy in 12.1%, and right hemicolectomy in 4.8%. By 2025, laparoscopic procedures
accounted for 54% of all appendectomies. The mean hospital stay was significantly shorter in
the laparoscopic group (5.2 vs. 7.8 days; p<0.05), with no difference in complication rates
between the two approaches.

Conclusion: Laparoscopic appendectomy is increasingly established as the method of choice
not only for uncomplicated but also for selected cases of complicated acute appendicitis. The
data from our institution confirm its safety, improved postoperative recovery, and shorter
hospital stay with comparable morbidity rates.

KEYWORDS
acute appendicitis, complicated appendicitis, laparoscopic appendectomy, open
appendectomy, minimally invasive surgery

INTRODUCTION

Acute appendicitis is one of the most common surgical emergencies, occurring in
approximately 7—12% of the population during their lifetime [1]. Complicated forms of
appendicitis account for 15—30% of all cases [2]. Although the disease was described as early
as the 19th century and appendectomy has since been established as the definitive treatment,
appendicitis continues to represent a clinical challenge. This is due to its etiological and
pathogenetic heterogeneity and the wide spectrum of clinical presentations, ranging from
classic right lower quadrant pain to atypical manifestations with urinary, gastrointestinal, or
nonspecific symptoms [2].

In recent decades, the introduction of laparoscopic techniques has substantially changed
management standards. While open appendectomy was long considered the undisputed gold
standard, minimally invasive approaches are now widely accepted—even for complicated
appendicitis (perforation, gangrene, periappendiceal abscess, or diffuse peritonitis). The most
recent international guidelines—WSES (2020), EAES (2023), and SAGES (2024)—recommend
laparoscopic appendectomy as the preferred approach whenever surgical expertise is
available, even in complicated cases [3,13,14]. The main arguments include shorter hospital
stay, lower wound infection rates, and superior intra-abdominal visualization, which facilitates

DOI:10.5281/zenodo.17419539 220


https://bgss.eu/

CMN. XUPYPIn4 - ). SURGERY 3'2025
Vol.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https:/bgss.eu/

the diagnosis and management of concomitant pathology. One of the remaining points of
debate is the potential risk of postoperative intra-abdominal abscess formation following
laparoscopy.

The aim of the present study is to summarize current international guidelines and evidence
regarding the surgical treatment of complicated appendicitis and to discuss the local
experience of the Clinic of General and Hepatopancreatobiliary Surgery, Alexandrovska
University Hospital.

MATERIALS AND METHODS

Study Design

A retrospective observational study was conducted including patients with acute appendicitis
treated at the Clinic of General and Hepatopancreatobiliary Surgery, Alexandrovska University
Hospital, Sofia, between January 2018 and September 2025. The primary objective was to
compare the outcomes of laparoscopic versus open appendectomy in complicated forms of
the disease, with an additional subgroup analysis of patients presenting with atypical clinical
features.

Patients and Inclusion Criteria

The study included 102 cases of complicated appendicitis (82.3%) out of a total of 124 patients
treated for acute appendicitis during the study period. All cases were histologically verified
after surgical intervention or were clinically followed in cases managed conservatively.
Inclusion criteria comprised patients with typical or atypical appendicitis and complicated
forms—gangrenous, perforated, periappendiceal abscess/phlegmon, or generalized
peritonitis. Exclusion criteria included incomplete clinical data and diagnostic laparoscopies
without appendectomy due to absence of inflammation.

Patient Grouping
For analytical purposes, patients were categorized according to the type of surgical procedure
performed:

1. Open appendectomy;

2. Laparoscopic appendectomy;
3. Right hemicolectomy.
Definitions

Complicated appendicitis was defined as the presence of perforation, gangrene, appendiceal
abscess, phlegmon, or generalized peritonitis.

Atypical clinical presentation included all cases lacking the classic triad of right lower quadrant
pain, fever, and leukocytosis, as well as those presenting with diffuse abdominal pain, urinary
or gastrointestinal symptoms, or left-sided localization of pain.

Surgical Techniques

Open appendectomy was performed through a classical McBurney or Lanz incision. After
identification of the appendix, the mesoappendix and appendiceal base were ligated. In the
presence of abscess, drainage and peritoneal lavage were carried out.

Laparoscopic appendectomy was performed using a standard three-port technique (a 12-mm
umbilical trocar and two 5-mm trocars in the right and left iliac fossae). Pneumoperitoneum
was created with anintra-abdominal pressure of 12—14 mmHg. The appendix was divided using
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clips or endoloops. When purulent material was present, aspiration and copious lavage were
performed; in severe cases, a drain was placed.

Right hemicolectomy was undertaken in cases of extensive necrosis or suspected cecal
neoplasm. The procedure was performed through a midline laparotomy with hand-sewn or
stapled ileotransverse anastomosis.

Postoperative Management

All patients received antibiotic therapy targeting gram-negative and anaerobic bacteria (a
cephalosporin combined with metronidazole or piperacillin/tazobactam in severe cases).
Patients were monitored for early and late postoperative complications including wound
infections, intra-abdominal abscesses, ileus, and incisional hernias.

Data Collection and Statistical Analysis

The following parameters were recorded: demographic data (age, sex), clinical presentation
(typical/atypical), diagnostic delay, imaging studies (ultrasound, CT, MRI), type of operation,
postoperative complications, length of hospital stay (LOS), and histopathologic results.

Data were processed using SPSS v.27 (IBM). The statistical methods applied included
descriptive statistics, Student’s t-test, Mann—Whitney U-test, x? test, and logistic regression.
Statistical significance was set at p < 0.05.

Ethical Considerations

The study was conducted in accordance with the principles of the Declaration of Helsinki. Due
to its retrospective design, individual informed consent for publication was not required. All
patient data were fully anonymized prior to analysis.

Results

Between January 2018 and September 2025, a total of 124 patients with acute appendicitis
were treated at the Clinic of General and Hepatopancreatobiliary Surgery, Alexandrovska
University Hospital. Among them, 102 cases (82.3%) were classified as complicated
appendicitis, including perforated, gangrenous, periappendiceal abscess/phlegmon, and
generalized peritonitis forms.

The study population was predominantly female and composed mainly of young adults aged
18—30 years. The high proportion of complicated cases (82.3%] is consistent with the patient
profile typically seen in tertiary referral centers (Table 1).

Table 1. Demographic characteristics of patients with acute appendicitis

Parameter Value / Distribution

Mean age (years) 37.7 (range 15—86)

Age groups <18 years — 4.8%; 18 —-30 years — 41.1%; 31-50 years — 31.5%;
>50 years — 22.6%

Sex Male — 30.6%; Female — 69.4% (M:F = 1:2.26)

Complicated appendicitis | 82.3%

Atypical presentations 27.4%

The analysis demonstrated a substantial overlap between atypical and complicated cases
(19.4%), suggesting that an atypical clinical presentation is a predictor of more severe disease.
These patients more frequently exhibited diagnostic delay and prolonged hospital stay (Tbl. 2).
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Patients with atypical presentation were older and had a significantly longer diagnostic delay
(p = 0.001), which explains their longer hospital stay (p = 0.04). Although differences in
complication rates were not statistically significant, the findings indicate a clinically more
severe course in this subgroup (Table 3).

Table 2. Relationship between complicated and atypical appendicitis

Patient category Number (n) | Proportion of all cases (%)
Complicated appendicitis 102 82.3%

Atypical presentations 34 27.4%

Both atypical and complicated | 24 19.4%

Atypical without complication | 10 8.0%

Table 3. Clinical characteristics in typical and atypical forms

Parameter Typical (n=90) | Atypical (n=34) | p-value
Mean age (years) 35.2 46.8 0.03
Time to diagnosis (hours) 7.2 19.4 0.001
Complicated appendicitis (%) | 20 38 0.62
Perforation (%) 10.0 17.6 0.22
Length of stay (days) 6.4 8.1 0.04

The operative spectrum included open appendectomy in 83.1% of cases, laparoscopic
appendectomy in 12.1%, and right hemicolectomy in 6 patients (4.8%) due to extensive cecal
necrosis.

Among patients with complicated appendicitis, right hemicolectomy was performed in 6 cases
(5.9%), laparoscopic appendectomy in 10 (9.8%), and open appendectomy in 86 (84.3%)
From 2018 to 2021, laparoscopic appendectomies were isolated cases and did not constitute
a significant share of operative activity. A clear upward trend was observed beginning in 2022,
reaching 54% of all appendectomies by 2025.

This marks the transition of the Department of General and Hepatopancreatic Surgery toward
minimally invasive appendectomy as the new “gold standard” approach (Figures 1 and 2).

Figure 1 Trends in number of the laparoscopic appendectomies
:: 2
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Figure 2 Dynamics in number of the appendectomies 2018-2025
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The laparoscopic approach resulted in a mean hospital stay that was 2.6 days shorter and was
not associated with any infectious complications. The median length of stay (LOS]) in the
laparoscopic group was 5.2 days (IQR 4—6), compared with 7.8 days (IQR 6—10) in the open
group (p < 0.05).

Patients who underwent right hemicolectomy had the longest hospitalization, with a median
LOS of 14 days (IQR 11—-19). The difference in LOS between laparoscopic and open surgery was
statistically significant (p < 0.05).

The exceptionally low rate of intra-abdominal abscesses highlights the quality of preoperative
assessment, appropriate patient selection, and meticulous surgical technique.

Table 4. Postoperative outcomes according to the type of intervention

Parameter Laparoscopic | Open Hemicolectomy | Total
Mean LOS (days) 5.2 7.8 14.2 6.8
Intra-abdominal abscess (I1AA) | 0 (0%) 0(0%) |1(16.7%) 1(0.8%)
Wound infection 0 3(3.6%) |0 3 (2.4%])
Readmission 0 2(2.4%) | 0 2 (1.6%)

No postoperative mortality was recorded.

DISCUSSION

Over the past few decades, the surgical management of appendicitis has undergone a major
evolution. Until the 1980s, the standard treatment was the open McBurney appendectomy.
Following the introduction of the laparoscopic technique by Kurt Semm in 1983, minimally
invasive surgery began to gradually replace the conventional approach [13]. The current review
of the literature confirms a sustained global trend toward laparoscopic appendectomy as the
leading surgical method, even for complicated cases. The local results obtained in the present
study are fully comparable with international data and reflect the same gradual transition from
open to minimally invasive surgery observed during the last decade in Europe and the United
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States—from less than 20% of appendectomies performed laparoscopically in the early 1990s
to over 80% in recent years [3]. A similar trend has been reported in Asia and South America,
although regional differences persist due to variations in access to laparoscopic equipment,
hospital resources, and surgical training [14].

Initially used for uncomplicated appendicitis, laparoscopy is now commonly applied in
complicated forms, including perforated, gangrenous, and abscess-forming appendicitis or
diffuse peritonitis. Current guidelines from the WSES (2020) and SAGES (2024) emphasize that
the key determinants of successful outcomes, even in complicated cases, are the surgeon’s
experience and appropriate patient selection. Data from large registries indicate that
conversion ratesin laparoscopic appendectomy remain below 5%, and even under 2% in high-
volume centers [3,13]. In this context, the progressive increase in laparoscopic procedures in
our clinic—reaching 54% of all appendectomies by 2025—may be regarded as a marker of
growing surgical expertise and improved access to technology.

Multiple meta-analyses and randomized trials confirm that laparoscopic appendectomy
provides a significantly shorter hospital stay, less postoperative pain, and lower wound
infection rates compared with open surgery, without an increased risk of intra-abdominal
abscesses [4,5]. In alarge systematic review by Southgate et al. [6], which included over 30,000
patients, the rate of intra-abdominal abscesses after laparoscopy was 4.4% versus 5.1% after
open surgery—a difference that was not statistically significant. Similar findings were reported
by Park et al. [7], who demonstrated that the advantages of the minimally invasive approach
are maintained even in gangrenous or perforated appendicitis.

According to the recent meta-analysis by Cheng et al. [9], laparoscopic surgery for perforated
or gangrenous appendicitis reduces postoperative morbidity by 20—30% compared with open
surgery, without increasing the incidence of nosocomial infections. Our results are consistent
with these findings: the mean hospital stay was 5.2 days in the laparoscopic group versus 7.8
days in the open group, with no recorded mortality and no intra-abdominal abscesses. Despite
the limited sample size, these data support the conclusion that when adequate surgical
technique and antibiotic prophylaxis are applied, laparoscopy is a safe option even in
complicated cases.

As already discussed, patient selection remains a crucial factor in the management of
suspected complicated appendicitis. Current guidelines emphasize that laparoscopy may be
performed in all patients except those with absolute contraindications such as hemodynamic
instability, uncontrolled peritonitis, severe cardiopulmonary disease, or extensive intra-
abdominal adhesions from previous operations [3,13,14].

According to the EAES consensus statement (2023) and the meta-analysis by Ceresoli et al.
(Updates Surg 2022) [8], the best outcomes are achieved in patients with stable general
condition (ASA < Ill), localized peritonitis, absence of a large phlegmon or diffuse purulent
process, and with preoperative imaging confirming an accessible anatomy.

In patients with gangrenous or perforated appendicitis, laparoscopy isrecommended when the
surgical team has sufficient experience and complete evacuation and peritoneal lavage can be
achieved. The use of suction—irrigation systems, meticulous closure of the appendiceal
stump, and placement of a drain in selected cases can significantly reduce the risk of intra-
abdominal abscess formation [9].

From a practical standpoint, a combined approach—diagnostic laparoscopy with the option for
therapeutic continuation—is advisable for patients with uncertain diagnosis or atypical clinical
presentation. This allows intraoperative confirmation of the diagnosis, assessment of the
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extent of inflammation, and selection of the most appropriate technique (laparoscopic, hybrid,
or open).

In our experience, patients selected for laparoscopic management of suspected complicated
appendicitis were evaluated preoperatively based on clinical condition and imaging
(CT/ultrasound). In cases of suspected massive phlegmon or cecal necrosis, an open approach
was preferred, whereas patients with limited inflammation and stable hemodynamics were
treated laparoscopically. This selective strategy likely explains the favorable postoperative
outcomes and low complication rates in our series.

Another important finding in our cohort is the relatively high incidence of atypical clinical
presentations—27.4%, comparable with the published range of 20—30% [10]. These patients
exhibited longer diagnostic delays (19 vs. 7 hours) and consequently a higher rate of
complicated appendicitis (38% vs. 20%). This supports the need for early imaging —ultrasound
or CT—in all patients with atypical symptoms. According to Alvarado et al. [12], a combined
clinical, laboratory, and imaging approach can reduce the rate of negative appendectomies to
below 5%.

Atypical cases also remain challenging in laparoscopic surgery. Although laparoscopy allows
comprehensive exploration of the abdominal cavity and detection of concomitant pathology,
dense phlegmon or adhesions may increase technical difficulty. Recent data suggest that
surgical expertise is the critical factor in minimizing conversion and intraoperative
complications [11].

International studies [1] emphasize that complicated appendicitis is associated with higher
risks of sepsis, peritonitis, and the need for extended resections, which in the setting of diffuse
peritonitis often necessitate open surgery or conversion from laparoscopy. In our series, right
hemicolectomy was required in 4.8% of patients, which corresponds to the rates reported in
the literature (5—10% in cases of massive cecal necrosis).

Regarding the overall incidence of complicated appendicitis, the high rate in our cohort (82%)
reflects the case mix typically referred to tertiary centers. In the literature, the incidence
ranges between 15—30% and may reach up to 40% in delayed diagnoses [1].

Clinical Implications and Limitations

The presented results highlight the need for broader application of laparoscopy even in
complicated appendicitis, provided adequate expertise and resources are available. At the
same time, diagnostic accuracy in atypical cases can be improved through standardized
clinical algorithms incorporating early imaging and validated clinical scoring systems (Alvarado,
AIR, AAS).

The limitations of this study stem primarily from its retrospective design and relatively small
sample size, particularly in the laparoscopic group. Nevertheless, the findings are
representative of the implementation process of minimally invasive surgery in our department
and support its consolidation as a standard of care.

CONCLUSION

Laparoscopic appendectomy is increasingly established as the method of choice not only for
uncomplicated but also for selected cases of complicated acute appendicitis. Data from our
center confirm its safety, improved postoperative recovery, and shorter hospital stay with
comparable complication rates. Atypical clinical forms require a high degree of clinical
suspicion and promptimaging evaluation. Future efforts should focus on multicenter analyses,
assessment of long-term outcomes, and the broader adoption of laparoscopy as the standard
treatment modality for complicated appendicitis.
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CAYYAN HA ®UNBEPUHO-THOEH MEPUTOHUT, MPUUMHEH OT HEKPO3A HA
ANEHAUKYAAPHUSA YYKAH NMPU BPEMEHHA B OCMIWA MECEL, [BULGARIAN]

PE3HOME

Om Bcuuku ycaoxkHeHust B paHHus cnegonepamuBeH nepuog caeg aneHgukmomus, Hekpo3ama
Ha aneHgukyaapHusa uykaH e egHO om Hau-cepuo3Hume. ABolHcmBeHocmma Ha Hegobpe
ugpazeHume cumMnmoMu B paHHua cAegonepamuBeH nepuog, CbyemaHa C 6bp30
npozpecupaw, nepumoHum, cb3gaBa pa3pywumenHo, >kuBomo3acmpawaBawo cbcmosiHue.
Bcuuko moBa, cvuemaHo ¢ bpemeHHocm B nocAaegHus mpumecmbp, cb3gaBa ycaoBusa 3a
mpygHuU u3bopu u npegu3zBukameAHu guazHo3u.

KAKOUY0BU AYMU
Hekpo3a Ha aneHgukyAapHus uykaH, aneHgekmomusi, BpeMeHHOCM, Mpemu mpuMecmbvp

BbBEAEHUE

Mo geduHuuua Hekpo3zama Ha aneHgukyaapHus uykaH uAu aneHguuum Ha uykaHa e
NamoAO2UYHO CbCcmosHue, npu koemo ocmamubvkbm om aneHgukca caeg aneHgekmoMusma
npemuvpnsaBa npouec Ha Bv3naneHue uau ucxemust Ha mekaHume, koemo Bogu go Hekpo3a Ha
mo3u ¢dpasmeHm, kosmo Mo)ke ga npozpecupa gopu go uekyma. No Bpeme Ha bpemeHHoCcm, B
npucecmBuemo Ha pacmsawus naog, >keHckusm opzaHu3bM npemvpnsiBa gpacmuuHu
npoMeHu ¢ 6vbp3u memnoBe. NpomsHama e He camM0 (U3UOAO2UYHA, HO U aHamMOMU4Ha.
Yz2onemeHama mamka uzmaackBa cbcegHume opzaHu. Lisnomo gebeno uepBo, a no-mouHo
uekymom u aneHgukcem, ce u3mecmBam kpaHuaaHo. CmaHgapmHOMO aHamoOMUUHO
noAoXkeHue Ha op2aHume ce npomeHs, koemo go uzBecmHa cmeneH 3aMba2aiBa npaBuaHume
cumnmomu. Kamo HopmaaHo pa3Bumue, uekymbm u aneHgukcom ce uzmaackBam go HUBomo
Ha gecHusl XunoxoHgpuyM npe3 NOCAegHUS mpuMecmbvbp Ha 6pemeHHocmma. NaAnamopHume
cumnmomu He ce nposiBaBam gobpe u ce Mackupam om yzoneMeHama mamka u gBukewus ce
naog B Hes. KopeMHusm cmamyc U naanamopHuUme cCuMnmoMu He Moz2am ga 6bgam
npuaoXkeHu, kakmo npu cmaHgapmeH npezaeg. TunuuHama aneHgukynapHa 6oaka, kosmo
caegBa aneHguuuma, B noBeuemo cayvau ce nposiBsiBa B HoBo, HemunuuHo msicmo. [ (1,2,3,4) ]
Hekpo3ama Ha aneHgukynapHusa uykaH e munuyHo cbcmosiHue, koemo ce pa3BuBa B paHHus
caregonepamuBeH nepuog. ToBa e psgko cbcmosiHue ¢ dvecmoma Ha Bv3HukBaHe
npubaugzumenHo 1 Ha 2000 go 2500 cayuas. MposiBsBa ce ¢ noBmopHo nosiBsBaHe Ha
MuNUYHUME CuUMNMOMU Ha aneHgukyaapHa 6oaka u Bucoka memnepamypa. CbcmosiHuemo
npozpecupa 6bp30 go nepumoHum. PaHHOomo nposiBAeHue Ha Hekpo3ama Ha aneHgukynapHus
uykaH ce u3saBaBa c BHe3anHa 6oaka B gonHusi geceH kBagpaHm Ha kopeMa, gecHus paaHz2 Ha
kopema u gacHomo nogpebpue, Bucoka menecHa memnepamypa u mpecka. B noBeuemo
CAyYau, nayueHmume cvobwaBam 3a noBmopHo nosiBssiBaHe Ha ocHoOBHuMe cuMnmoMu Ha
aneHguuum, kakmo npegu xupypau4yHama uHmepBeHuus. ToBa cuMnmomMamuyHo NnoBMopHo
nosBsBaHe B noBeuemo cayuau, HezaBucumo om gobpomo My nposiBAeHue, e HaMaAeHo,
pa3Mumo u mackupaHo om 6oakama, npuyuHeHa om camama onepamuBHa uHmepBeHuus.
CvocmosiHuemo 6bp30 Npo2pecupa go nepumoHum u ce npeBpovwa 8 kuBomo3zacmpawaBaw,o
cbcmosHue. ([5,6,7,8,9,10,11,12]).
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MNpegcmaBame cayuas Ha 30-2o0guwHa >keHa, bpemeHHa B 31-Bama 2zecmauyuoHHa cegmuua,
kosmo e npuema B xupypauuHama kauHuka.

Ta ce onnakBa om 6onka B 2opHama yacm Ha kopema ¢ HeonpegeneH xapakmep, kosmo e
3anouyHana npegxogHus geH. Om cympuHma B geHs Ha xochumaau3auusama, 6onkama e
nokanusupaHa B goaHama uvacm Ha kopema, 2naBHO om gsficHama cmpaHa, U e cmaHaAa
nocmosiHHa, npugpyXeHa om 2ageHe, 6e3 noBpvwaHe. CybdebpuanHa memnepamypa go
37,7°C. OmxBovpaeHa e namoaoausi, cBvp3aHa ¢ BpeMeHHOCMMa, U € npuema ¢ KAUHUYHU U
AabopamopHU gaHHU 32 0CMbp aneHguuum.

MauueHmkama uMa aHaMHe3a 3a XxpaHumeAHu anepauu kom sigku u naogoBe.

Om obwomo cbcmosHue: XeHa Ha Buguma Bv3pacm, cvomBemcmBawa Ha
gelicmBumeaHama U Bv3pacm. Aeko yBpegeHo 06wo cbcmosiHue. Koyka u Bugumu AuzaBuuyu -
baegu. E3uk - BaakeH, nokpum c 6ene3HukaB Hanen. HopMocmeHuueH xabumyc. fACHO
Be3ukyaapHo guwaHe, Aeko omcaabeHo B gacHama ocHoBa, 6e3 xpunoBe. PumMuuHa copgeyHa
geliHocm. KpbBHO Hansz2aHe - 120/80 mmHg. Kopem - Hag HuBomo Ha 2pbgHus kow (31
2ecmauuoHHa cegmuua), mamka Ha HuBomo Ha nvbna, Meka. boAre3HeEHOCM npu gonup Ha
gecHus nAamepaneH kaHm ¢ nyHkmym makcumym Ha HUBOmMO Ha gsicHa uAuayHa 30Ha, kbgemo
uMa U npu3Hauu 3a nepumoHeaAHo gpa3HeHe. lNaaAnamopHume npu3Hauyu Ha MeHgea, AvHdu,
PoB3uHz u baymbepz ca nonokumenHu. B ueausa kopem ce ayckyamupa 3abaBeHa
nepucmaanmuka. KpalHuuyu — 6e3 omok uAu mpoduuHu npomeHu. Om kauHuyHama
Aabopamopusi 6posm Ha AeBkouumume e Bucok - 13,33x109.

MauueHmkama e onepupaHa u e u3BvpweHa Aaanapockoncka aneHgekmomus.
NMHeBMonepumoHeyMbm e nocmuzHam upe3 omBopeHusa cybkcudougeH memog Ha XacoH.
MNog Bu3zyaneH koHmpoa e nocmaBeH 10-muanumempoB mpoakap, no3BonsBaw, BwBexkgaHemo
Ha onmukama. [pu u3caegBaHemo e ycmaHoBeHa yzonemeHa Mamka c agHekcu,
cbomBemcmBawa Ha 2ecmauyuoHHama Bwv3pacm. Manko koauuecmBo MbmeH cepo3eH
ekcygam B uneouekanHama ob6aacm, kolmo ce acnupupa go cyxo. Hamepu ce:
2aHzpeHo3HoBb3naneH aneHgukc € yMepeHO pa3wupeHu Me3eHmepuanHU CcbgoBe B8
nepuanukanHama obaacm.

He ca omkpumu gpyau Bugumu namoAo2uyHU NpoOMEHU B uHMpanepumMoHeaAHUME Op2aHu,
gocmbnHu 3a u3cnAegBaHe. Apye 10-muaumempoB mpoakap e nocmaBeH B8 gecHus
XUNOXOHgpPUyM, a 5S-MuaumempoB mpoakap e nocmaBeH uHppaymbuaukanHo u e u3BopweHa
aneHgekmomus. Me3oaneHgukcom e npepsi3aH c LigaSure. AneHgukcbm e MobuAu3upaH, 3a ga
ce omkpue ocHoBama My. AneHgukcom ce npepsiza 8 ocHoBama ¢ ¢ TA 30/3.5 eHgockoncku
ywuBamen u Ligasure c nocaegBaw,o omcmpaHsaBaHe Ha npenapama npe3 10-muaumempoBus
mpokap B gecHus XunoxoHgpuyM.

AbgoMuHanHusm yampa3Byk mpu gHu no-kbcHo He noka3Ba namoaozua. Ha nemus
caegonepamuBeH geH nayueHmkama cvobuwaBa 3a nosBa omHoBo Ha ocmpa 6oaka B goaHus
geceH kBagpaHm Ha kopema. bonkama buna nocmosiHHa u ce ycuABana c Bpememo. FlageHemo
ce nosiBuno omHoBo. Om Aabopamopussima — HoBo noBuweHue Ha AeBkouumume — 10,5x109
u no-Bucoko om HopmanHomo CRP -177,27 mg/L. MauueHmkama e npexBvpnaeHa B
cneuuanu3upaHa kauHuka no akywepcmBo u 2uHekoaozusa. lopagu npozpecupaHe Ha
cuMnmomume e nouckaHa koHcyamauus ¢ kopeMeH xupypa. KAuHUYHusm npeaaeg nokasa
BAowaBaHe Ha CbCmMoOssHUEMO € NOAOXKUMEAHU CUMNMOMU Ha aneHguuum: MeHgea, AbHdu,
PoBuHz u baymbepz. Aopu cuMnmoMume Ha 06mypamopHUS CUMNMOM U Ncoac CUMNMOMbM
6sxa nonokumeaHu. [Mopagu 6pemeHHocmma, 3a guazHocmuka 6e u3noa3BaH camo
yanmpa3Byk.
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C pabomHa guazHo3a nepumoHum cAeg aneHgekmomus, 6e B3emo peweHue ga ce npekobcHe
bpemeHHOCmMmMa u ga ce u3Bvpwu peananapomomus. Ype3 uzBvpweHomo Lle3zapoBo ceueHue
Ha Mamkama ce pogu egHo >kuBo geme om MuvXkku noa. MNpouegypama npogobAku cC
Xupypa2uuHus eman Ha uHmepBeHuusma. Mamkama 6e nokpuma ¢ aHmucenmuvHu komnpecu
u ce HanpaBu eknaopauus Ha kopeMHama kyxuHa.

YcmaHoBeHo 6e cwbcmosiHue cAeg Aanapockoncka aneHgekmomusi, ¢ mudAum u
nepumudAaumHu npomeHu B uekyma. Covwume npoMeHu ca ycmaHoBeHu Ha BucuepanHus
nepumoHeyM Ha Bb3xogawus KOAOH, C ENUNAOUMHU NPOMEHU Ha OoMeHmyma B uacmma,
npouzxokgawa om Bv3xogawomo gebeno uepBo u gacHama daekcypa. Bv3naanumenHu
cpacmBaHus 6axa omkpumu Bopxy oMmeHmyma u ¢yHgyca Ha XkAbuHusa Mexyp, kolmo cbwo
6ewe nokpum c dubpuHoBu omaazaHusi. YcmaHoBu ce Hekpo3a Ha aneHgukyAaapHus uykaH,
kosamo be pa3xnabuna ckobume Bopxy Hezo. Haauue 6e gupekmHa komyHukayus, cBop3Bawa
AyMeHa Ha uekyMa u nepumoHeanHama kyxuHa npe3 Hekpomu3upaHusa aneHgukyaapeH uykaH.
Hamepu ce ¢ubpuHo-nyponeHmeH cekpem, npumeceH ¢ ¢pekyaneHmeH B usanama kopemHa
kyxuHa, HO npeguMHO B gacHus namepaneH kaHm, cybxenamanaHo, 8 mankusa ma3 u gopu 8
cybdpeHuyHomo npocmpaHcmBo 3ag uepHua gpob, kegemo ca omkpumu ¢ubpuHoBu
omaazaHus, kakmo npu gudy3eH nepumoHum.

Bewe B3emo peweHue 3a Hepe3ekuuoHHa xupypaus B3 ocHoBa Ha dpakma, ue nepumoHuMbLM
u bpemeHHocmma ca gBa ¢akmopa, koumo ce gonvaBam komnaemeHmapHo u BaowaBam
CbCmMosHUEMO Ha hauueHmkama u nopagu ¢akma, ue mubAumHumMe npomMeHu Ha uekyma He
6sxa kpaliHo mexkku.

ABama naacmmacoBu kauncu Ha aneHgukynapHusi uykaH 6sxa omcmpaHeHu. C eguHU4YHU
weBoBe 6e 3amBopeH gedpekmovm Ha uekyMa, npuuuHeH om Hekpo3ama Ha aneHgukyAapHus
uykaH. LLleBoBeme Ha uekyma 6axa nokpumu c kecueuen weB Ha Bmopu emaxk. 138bpwu ce
naBak Ha usnama kopemHa kyxuHa ¢ aHmucenmuuu. Bcuuku c¢ubpuHoBu omaazaHus,
omkpumu Bbpxy napuemanHus u BucuepanHua nepumoHeyMm u nokpuBawu kopemMHume
op2aHu, bsaxa omcmpaHeHU BHUMameAHo.

KopemMHama kyxuHa 6ewe gpeHupaHa Cc wecm mpbbHuU gpeHaka — gBa gpeHupaxa
cybdpeHuyHOomMo u cybxenamanHomo npocmpaHcmBo omgsacHo. ABa koHmakmHu gpeHnaka
6s5xa nocmaBeHu B gecHus AamepaneH kaHm — 20pHUAM: no gbAkuHama Ha gecHus
AamepaneH kaHm, a goAHussim b6e pa3noaoXkeH B Mmankus mas, 3ag mamkama. ABa koHmakmHu
gpeHaXka 6axa nocmaBeHu om AaBama cmpaHa Ha npegHama kopeMHa cmeHa - 20pHusm - 8
mMankua mas, 3ag Mamkama, a goaAHuam — npeg Mamkama, 3ag nukouHus mexyp.

ANCKYCUA

Hekpo3zama Ha aneHgukynapHus uykaH e mexkko ycaokHeHue, Bogewo go pa3Bumue Ha
nepumoHum, koemo 3acmpawaBa >kuBoma Ha nauueHma. OcHoBHUumMe guckycuu OmMHOCHO
ma3u namoaozus ce dokycupam Bopxy npudyuHama 3a HeUHOmMO pazBumue. B pa3AuuHu
KAUHUUHU npoyuBaHus u paHgoMu3upaHu u3cAegBaHusi ca NPOyYeHU pa3AUUHU XUPYpP2UUHU
mexHuku, 3a ga ce onpegeAu npudyuHama 3a Hekpo3ama Ha aneHgukynapHusa uykaH. Hsakou
06BuHsBam ucxemusima, gokamo gpyau npunucBam npobAaeMa Ha HegocmamubyHOCMMa Ha
mMemoga 3a 3amBapsHe Ha aneHgukyaapHus uykaH, cmagus Ha Bwv3naneHuemo u gpyau
dakmopu. Cumnmomume Ha Hekpo3ama Ha uykaHa ce nposiBssBam ¢c noBmopHo nosiBsBaHe Ha
6onka B gonHusa geceH kBagpaHm, uyBcmBumeaHocm, no3umuBupaHe Ha obmypamopHus u
ncoacHuss cuMnmom. Ta3u HescHa kauHuuHa kapmuHa, 8 kombuHauus c HanpegHanama
6peMeHHOCM U aHaMoOMUYHama npoMsiHa B no3zuuusma Ha op2aHume B kopema gonbAHUMEAHO
mackupa kauHuuHama nposiBa Ha moBa psgko cocmosiHue. Tol kamo ocHoBHama ueA e ga ce
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3aw,umu nA0gbm, He Mo2am ga ce uznon3Bam memogu, koumo ca Ha 6a3ama Ha peHmaeHoBu
Abuu, kamo komnlombpHama momozpadus. OcBeH moBa, He Mo2am ga ce npuAazam b6bp3u
mMemogu 3a obpa3Ha guazHocmuka, c uskaloueHue Ha yampa3BykoBomo u3caegBaHe, koemo
mMoXke ga ce okake HegocmambuHO nopagu y2onemMeHama bpemeHHa mamka. AMP He e
npegnovyuman Memog Ha u3bop nopagu gbA2omo Bpeme 3a cv3gaBaHe Ha u3obpaXkeHue. (13-
19)

3AKAHOYEHUE

Hekpo3ama Ha aneHgukyaapHusa uykaH e 3HauumeAHO ycAoXkHeHue, koemo 3acmpawaBa
»kuBoma Ha nauueHma u Bogu go nepumoHum. Cumnmomume ce nposBaBam ¢ noBmopHo
nosBsBaHe Ha 6onka B gonHusi geceH kopemeH kBagpaHm, uyBcmBumeaHocm, no3umuBHu
0bmypamopHU U NcoacHU cuMnmomu. B nocaegHus mpuMecmbvbp Ha 6peMeHHocmma
kAUHUUHamMa nposiBa Ha cbcmosHuemo e MackupaHa nopagu aHamoMu4yHume npomeHu B
nonoXkeHuemo Ha kopeMHuUmMe opaaHu.
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A CASE OF FIBRINO-PURULENT PERITONITIS DUE TO NECROSIS OF THE
APPENDICULAR STUMP IN AN EIGHT-MONTH PREGNANT WOMAN [ENGLISH]

SUMMARY

Of all the complications following the early postoperative period of an appendectomy, the
appendicular stump necrosis is one of the most formidable ones. The duality of not well-
presented symptoms in the early postoperative period, combined with a rapidly progressing
peritonitis, forms a devastating, life-threatening condition. All presented above, combined
with a last-trimester pregnancy, create a stage for difficult choices and challenging diagnoses.

KEYWORDS
appendicular stump necrosis, appendectomy, last-trimester pregnancy

INTRODUCTION

By definition, appendicular stump necrosis or stump appendicitis is a pathological condition in
which the leftover appendix fragment after the appendectomy undergoes a process of
inflammation or tissue ischemia, resulting in necrosis of that fragment, which can even
progress to the caecum. During pregnancy, with the growing fetus, the female organism
undergoes rapid, dramatic changes. The change is not only physiological but also anatomical.
An enlarging uterus pushes the adjacent organs away. The whole colon, and more precisely the
cecum and the appendix, are moved cranially. The standard anatomical position of the organs
is altered, which, to some extent, blurs the correct symptoms. As a normal progression, the
cecum and appendix are pushed to the level in the right hypochondrium during the last
trimester of pregnancy. The most palpable symptoms are not well presented and are masked
by the enlarged uterus and the moving fetus inside it. The regular abdominal examination and
palpatory signs cannot be implemented. The typical appendicular pain following appendicitis
is, in most cases, presented in a new atypical spot.[1,2,3,4]

Appendicular stump necrosis is a common complication that develops in the early
postoperative period. It is a rare condition, with an incidence rate of approximately 1in 2,000
to 2,500 cases. It presents with a recurrence of typical appendicular pain and a high
temperature. The condition progresses rapidly into peritonitis. The early manifestation of the
appendicular stump necrosis is presented with a sudden onset of pain in the lower right
quadrant of the abdomen, right flank of the abdomen, and right hypochondrium, high body
temperature, and fever. In most cases, the patients report arecurrence of the main symptoms
of appendicitis, as before the surgical intervention. This symptomatic recurrence, in most
cases, regardless of its good presentation, is diminished, diluted, and masked by the pain
caused by the operative intervention itself. The condition rapidly progresses into peritonitis
and becomes a life-threatening condition. [5,6,7,8,9,10,11,12]

We present the case of a 30-year-old woman, pregnant at the 31st gestational week, referred
to the surgery clinic.

She presented with symptoms of pain in the upper abdomen of an undefined nature, which
started yesterday. Since morning, the pain has been localized to the lower abdomen and mainly
on the right side, and has become constant and accompanied by nausea, without vomiting.
Subfebrile up to 37.7 C. Pathology related to pregnancy was excluded, and the patient was
admitted to the hospital with clinical and laboratory data for acute appendicitis.

The patient presents with an anamnesis of food allergies to nuts and fruits.
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From the general condition: Woman of apparent age, corresponding to her actual age. Slightly
depressed general condition. Skin and visible mucous membranes - pale. Tongue - moist,
coated with whitish plaque. Normostenic habitus. Clear vesicular breathing, weakened
somewhat in the right base, no rales. Rhythmic heart activity. Blood pressure - 120/80 mmHg.
Abdomen - above the level of the chest (31 gestational week], uterus at the umbilical level, soft.
Painful on the right lateral canal with max. At the level of the right hip, there is also evidence of
local peritoneal irritation. The palpatory signs of Mendel, Dunphy, Rovsing, and Blumberg were
positive. Sluggish peristalsis was auscultated in the whole abdomen—limbs - no edema or
trophic changes. In the clinical laboratory, the leucocytic count was higher at 13.33 x 109.
The patient was operated on, and a laparoscopic appendectomy was performed.
Pneumoperitoneum was established using the Hasson open subxiphoid technique. A 10-mm
trocar was inserted under visual control, allowing the introduction of the optics. The
examination revealed an enlarged uterus with adnexa, corresponding to the gestational age. A
small amount of cloudy serous exudate in the ileocecal region. Aspiration of the effusion.

L Gangrenous, inflamed appendix.

2. Moderately dilated mesenteric vessels periapical.

No other visible pathology was found in the intraperitoneal organs accessible for examination.
Another 10 mm trocar was placed in the right hypochondrium, and a 5 mm trocar was placed
infraumbilically, and an appendectomy was performed. The mesoappendix was cut using
LigaSure. The appendix was dissected to expose its base. The stump was transected with TA
30/3.5 and Ligasure. A safety device was placed on the appendix, and it was removed through
a 10 mm trocar in the right hypochondrium.

Abdominal ultrasound: three days later showed no pathology. On the fifth day, a sharp pain in
the lower right abdominal quadrant recurred. The pain was constant and increasing over time.
The nausea recurred again. From the laboratory — new higher in the leucocytes — 10.5x109 and
higher than the normal CRP -177.27. The patient was transferred to a specialized clinic of
Obstetrics and Gynecology. Due to worsening symptoms, a consultation with an abdominal
surgeon was requested. The clinical exam showed a worsening condition with positive
symptoms of appendicitis: Mendel, Dunphy, Rovsing, and Blumberg. Even the obturator and
psoas symptoms were positive. Only an ultrasound was permitted to be used for diagnostics
due to the pregnancy.

With a working diagnosis of peritonitis post-appendectomy, a decision was made to interrupt
the pregnancy and perform a relaparotomy. After completion of the obstetric stage, a C-
section of the uterus was performed, and one live fetus was delivered. The procedure
continued with the surgical stage of the intervention. Covering the uterus with antiseptic
compresses, exploration of the abdominal cavity was conducted along the right lateral edge.
A status post laparoscopic appendectomy was found, with typhlitis and perityphlitis changes
in the cecum. The same changes were found on the visceral peritoneum of the ascending
colon, with epiploic changes on the omentum in the part originating from the ascending colon
and the right flexure. Inflammatory adhesions were found on the omentum and fundus of the
gallbladder, which was also covered with fibrin deposits. An appendicular stump necrosis was
found, which has loosened the clips on the appendicular stump itself. There was a direct
pathological opening connecting the cecum lumen and the peritoneal cavity through the
necrotized appendicular stump. Due to this pathological condition, a feculent secretion mixed
with a fibro-purulent secretion was found throughout the entire abdominal cavity, but
predominantly in the right abdominal flank and even in the subphrenic space behind the liver,
where fibrin deposits were found as in diffuse peritonitis.
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A decision for a non-resectional surgery was made based on the fact that peritonitis and
pregnancy are two factors that are self-potentiating and only aggravate the condition of the
patient.

The two plastic loose clips of the appendicular stump were removed. With a single sutures, the
defect of the cecum caused by the appendicular stump necrosis was closed. The sutures of
the cecum were covered with a purse-string sero-serous suture. Alavage with antiseptics was
performed in the whole abdominal cavity. All the fibrine deposits that were found on the
parietal and visceral peritoneum and covering abdominal organs were removed gently.

The abdominal cavity was drained via six drainage tubes — two draining the subphrenic space
and one draining the subhepatic space on the right. Two contact drains were placed on the
right side of the abdominal wall. Distally located - the upper one: along the right lateral edge.
The lower one is located in the lower pelvis, behind the uterus. Two contact drains were placed
on the left side of the anterior abdominal wall: the upper one in the lower pelvis, behind the
uterus, and the lower one in front of the uterus, behind the bladder.

DISCUSSION

Appendicular stump necrosis is a significant complication that threatens the patient's life and
can lead to peritonitis—the primary discussion regarding its development centers on the
cause. Invarious clinical trials and randomized studies, different surgical techniques have been
investigated to determine the cause of appendicular stump necrosis. Some blame the
ischemia, while others attribute the issue to the insufficiency of the appendicular stump
closure method, the stage of inflammation, and other factors. Symptoms of the stump
necrosis are present with a reappearance of the lower right quadrant pain, tenderness,
obturator and psoas sign. This elusive clinical picture, in combination with a late-term
pregnancy, occurs in a state of anatomical organ positional change, which further masks the
clinical manifestation of that rare condition. As a primary goal is to protect the fetus, no X-ray-
utilizing methods like a CT scan can be used. Furthermore, no rapid imaging methods can be
used except ultrasonography, which can be insufficient because of the enlarged pregnant
uterus. MRl is not the method of choice due to its lengthy image creation time. [13-19]

CONCLUSION

Appendicular stump necrosis is a significant complication that threatens the patient's life,
resulting in peritonitis. Symptoms of the stump necrosis are present with a reappearance of
the lower right quadrant pain, tenderness, obturator and psoas sign. In late-trimester
pregnancy, the clinical manifestations of the condition are masked by anatomical changes in
the position of the abdominal organs.
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ABAHCWPAA HEBPOEHAOKPUHEH TYMOP HA ANEHAUKCA C UHOUATPALIUA HA
AAHEKC: KAMHUYEH CAYYAI N 0630P HA AUTEPATYPATA [BULGARIAN]

PE3HOME

BvBegeHue: HeBpoeHgokpuHHUumMe mymopu (HET) Ha aneHgukca ca pegku Ae3uu, o6ukHoBeHo
omkpuBaHu cayualiHo u xapakmepu3upawu ce ¢ 6aBeH kauHuuveH xog. BucokocmeneHHume
HeBpoeHgokpuHHu kapuuHomu (NEC) obaue ca u3kaloueHue u ca cBovp3aHu ¢ az2pecuBHo
noBegeHue, paHHO pagnpocmpaHeHue u Aowa npoz2Ho3a. AokaanHama uHBa3us Ha cbcegHu
op2aHu, kamo HanpumMep agHekcume, e ugkalouumenHo psgka.

MpegcmaBsHe Ha cayuas: AokaagBame cayuall Ha 71-2oguwHa XkeHa, npegcmaBswa ce ¢ 6oaka
B gacHama cmpaHa Ha kopema u cmyweHusa B gedekauyusama. Obpa3zHama guazHocmuka
pa3skpuBa mymopHa maca B uekyma c pa3zmepu 7,5 cMm, cBop3aHa ¢ MykoueneHa aneHgukca u
yBeAuueHu napaaopmHu AuM@HU Bb3au. MHmMpaonepamuBHo e ugeHmuduuupaH AokaAHO
HanpegHaA myMmop, 3acsizaw, uekyma, pemponepumoHeyma u gecHume agHekcu. I38vpweHa e
gacHa xemukonekmomus c agHekcekmomusa u aumdageHekmomus. Xucmonamoaozusama
noka3zBa BucokocmeneHeH egpokaemvueH HeBpoeHgokpuHeH kapuuHom Ha aneHgukca
(pT4N1M1b, LV1, Pn+, RO) cvc cvgoBa u nepuHeBpanHa uHBa3us u MHoXkecmBo HoganHu
memacma3zu. CnegonepamuBHusim kypc npomeue 6e3 ycaoXkHeHus.

Auckycus: EgpokaemvuHuam NEC Ha aneHgukca e uzkalouumenHo pagok u MoXke ga uMmumupa
gpyau uneouekanHu unau agHekcanHu 3aokauecmBeHu 3aboasBaHus. OkoHuameaHama
guazHo3a u3uckBa XucmonamoAO2UYHO U UMYHOXUCMOXUMUYHO nomBuvp)kgeHue.
PagukanHama xupypauuHa pe3ekuyus ocmaBa kpalwba2bAHusm kaMbk Ha mepanusima, gokamo
cucmeMHa xumuomepanus Ha 6azama Ha nAamuHa (uucnaamuH/kapbonaamuH ¢ emono3ug)
ce npenopvuBa npu HanpegHano 3abonsiBaHe. Bonpeku ue npoz2Ho3ama e aowa, RO
pe3ekuusima npegaaza Hall-gobpusi waHc 3a NnpogoAKumMeAHo oueasBare.

3aknloueHue: To3u cayual noguepmaBa HeobuualHa nposBa Ha AokanHO HanpegHaa
egpoknemvueH NEC Ha aneHgukca ¢ gupekmHa agHekcanHa u pemponepumoHeanHa uHBasus,
noguepmaBalku 3HaueHuemo Ha Bucokusi uHgekc Ha CbMHEHUE U MyAMUGQUCUUNAUHApHUS
nogxog kbM guagzHocmukama u AeyeHuemo.

KAKUYOBU AYMU
aneHgukc, egpoknemvueH HeBpoeHgokpuHeH kapuuHoM, AokaAHO HanpegHaA myMop, gacHa
xemukonekmomus, onucaHue Ha cayyal

BbBEAEHUE

HeBpoeHgokpuHHume mymopu (NET) Ha aneHgukca ca pegku HoBoobpa3yBaHus, koumo ce
omkpuBam B npubauzumenHo 0,5—1% om Bcuuku aneHgekmomuu u npegcmaBasBam nog 1%
om 2acmpouHmecmuHanHume NET [1,2]. ObuualiHo me ca Maaku, UHUUGEHMHO ycmaHoBeHu
Ae3uu ¢ brazonpusameH buonozuueH xog, Ho BucokocmeneHHume (high-grade) u aBaHcupanau
dopmu ca uskalouumenHo pegku u ce xapakmepu3upam c a2pecuBHo noBegeHue, paHHO
Memacma3zupaHe u HebaazonpusimHa npozHo3a [3,4]. OcobeHo HeobuualiHO e AokaAnHOMO
UHduUAmMpupaHe Ha cbcegHu opzaHu, BkalouumeaHo agHekcu, koemo nocmaBs 3HauumenHu
guaz2HocmuyHu u mepaneBmuuHu npegu3zBukameacmBa [5]. MpegcmaBame kanuHuueH cayual
Ha 71-2o0guwHa >keHa ¢ AnokanHo aBaHcupan egpokaembvueH HeBpoeHgokpuHeH kapuuHOM Ha
aneHgukca, uHpuAmpupaw, gecHust agHekc u uekyma, c 0630p Ha HaAUYHamMa Aumepamypa.
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KAMHUYEH CAYYAN

MauueHmka Ha 71 2oguHu nocmbnBa ¢ onaakBaHus om 6oaka, mexkecm u guckomdopm B8
gasicHama kopemHa noAnoBuHa, npugpykeHu om cmyw,eHusa B pumbMa Ha gedekauus. Mo noBog
Ha NnogobHU cuMnmoOMU € XochumaAu3upaHa B gpy2o AeuebHo 3aBegeHue, kvgemo
AabopamopHume u3caegBaHus ycmaHoBsBam: neBkouumu 14,9 x10%/L, xemoaao6uH 118 g/L,
CRP 45,19 mg/L. Om npoBegeHa komnlomvpHa momozpadus (KT) ce Buzyaauszupa npucmeHHa
3agebeneHa Ae3ua u mymopHa dopmauuss B obracmma Ha uekyma c pasmep 75 mm,
npugpy)XeHa om napaaopmanHa AuMdageHoMe2aAus.

MpugpyXaBawu 3aboasBaHua: apmepuasHa XunepmoHusi, XpOHU4YHa ob6cmpykmuBHa
b6enogpobHa 6oaecm (XOBB), guckoBa xepHus. KpwBHa 2pyna: B Rh+.

Mpu ¢uzukanHomo u3cnegBaHe ce ycmaHoBaBa bone3HeHa ¢opmauus B uaeouekanHama
obracm, 6e3 nepumoHeaAHO gpa3HeHe. AabopamopHuUme pe3yAmamu npu Hacmosiwama
xocnumaauszauusi BkalouBam yBeauuaBaHe Ha AeBkouumo3zama 15,3 x10%/L u CRP 74,6 mg/L,
xeMo2A06uH 119 g/L.

Yampa3BykoBomo u3cnegBaHe Ha kopeMHu opz2aHu noka3za namoAo2u4yeH ,CUMNMOM Ha
kokapgama” 8 gacHama uneouekanHa obaacm, c uMbubupaHu muvkaHu u popmayusa c pazmepu
6/5 cm. KT Ha kopem nomBup)kgaBa mymopHa ¢opmayus, aHzaXkupawa uekyma u omuacmu
MepMUHaAHUS uAeyM c BeposamHo mpaHcMypaAHO npopacmBaHe. Haauue ca gaHHU 3a
mykouene Ha aneHgukca, 3aAuveHa 2paHuua mMexkgy aneHgukc u geceH agHekc, yBeauueHu
Me3eHmMepuaAHU U pemponepumoHeaAHuU AUMGHU Bb3Au.

MumpaonepamuBHa Haxogka

Mo BpeMe Ha onepayusima ce ycmaHoBu aBaHcupana mymopHa ¢popmayus, 06xBawawa uekyma
B8 6au3zocm go bayxuHueBama kaana, 6e3 gupekmna uHduampayua B Hes. HabalogaBa ce
uHpuampauua kbM pemponepumoHeyMa U NbAHO u3koHCyMupaHe Ha 3agHama CmeHa Ha
uekyma ¢ pempouekanHa abcuecHa kyxuHa, ugnbAHeHa ¢ hekyAeHMHOo cbgbpXkumo. AecHusm
agHekc 6e uHpuampupaH om mymopHus npouec. N3BvpweHa be gacHa xemukonekmomus,
gecHocmpaHHa agHekcekmomusi, caHupaHe Ha abcuecHama kyxuHa u AumdHa gucekuusi.
CaegonepamuBHussim nepuog npomeue 2aagko, ¢ Bb3cmaHoBsiBaHe Ha upeBHus naca)k Ha 3-
mu nocmonepamuBeH geH, gpeHakume 6sixa cBaneHu B cpok.

XucmonamoAao2uuyeH pegyaAmam

AuazHocmuuupaH e high-grade HeBpoeHgokpuHeH kapuuHoM, egpokaembueH BapuaHm Ha
aneHgukca ¢ npobuB Ha cepo3ama u mpaHCMypaAHO aH2aXkupaHe Ha uekyma. Haauue ca
MH0206p0olHU MyMOpHU eMb0oAu BbB BeHo3HU u AUMPHU cbgoBe, BkalouumeaHo uHduAmpauus
B8 Meguama Ha apmepuaneH Cbg, HaAuYHa nepuHeBpanHa uHBa3us. B baceliHa Ha 2opHama
me3eHmepuanHa BeHa, napakaBanHo u napaaopmanHO ca omkpumu 24 MemacmamuuHu
AuM®HU Bb3Aau, kakmo u MHOXkecmBo Heu3bpoumu guckoHMUHYUMEMHU MyMOpPHU geno3umu
B8 MacmHa mvkaH go 25 mm. AecHuam stuuHuk e mymopHo aHz2axkupaH. Pe3ekuyuoHHUMeE AUHUU
om upeBHusa pe3zekmam ca 6e3 uHduampauus. Tymopom e cmagupaHn kamo pT4N1Mlb, LV1,
Pn+, RO.

OBCbXAAHE

HeBpoeHgokpuHHume mymopu (NET) Ha aneHgukca ca xemepo2eHHa 2pyna HeonAa3Mmu,
xapakmepu3upawu ce ¢ pa3Hoobpa3Ho kAuHUYHO noBegeHue — OmM UHJOAEHMHU Ae3uu C
gobpokauecmBeH xog go BucokocmeneHHu kapuuHomu c azpecuBHa 6uonozus [1,2]. B
knacuueckama cu ¢opma NET Ha aneHgukca ca ¢ manku pa3mepu (<2 cm), nokaau3upaHu B
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gucmanHus aneHgukc u uecmo ce omkpuBam uHuugeHmHo npu aneHgekmomus. lNpozHo3ama
Npu Me3u CAyyau e 0MAUYUHa, C 5-2oguwHa npexkuBaemocm Hag 90% [3]. 3a pa3auka om msx,
BucokocmeneHHume egpo- u gpebHokaemuvuHu HeBpoeHgokpuHHu kapuuHomu (NEC) ca
pegku, Ho ce xapakmepu3upam c uzkalouumenHo azpecuBeH kauHuueH xog, Bucoka uecmoma
Ha Memacmasu u HebAazonpussmHa npo2Ho3a [4].

OnucaHussm cAyyal npegcmaBasBa egpokaemvueH HeBpoeHgokpuHeH KkapuuHOM Ha
aneHgukca, koumo e AnokanHo aBaHcupan ¢ uHduAmpauyusa Ha cecegHu cmpykmypu — uekywm,
pemponepumoHeyM u geceH agHekc. NMogobHa nokanHa uHBa3us e HeobuualiHa 3a aneHgukcHu
NET u e onucaHa B ozpaHuueH 6pou kagzyucmuuHu nybaukauuu [5,6]. B noBeuemo cayuau,
kozamo ce HabalogaBa mymopHo 3acaz2aHe Ha agHekcume, ce kacae 3a BmopuuHa
MemacmamuyHa guceMuHauusi 0m 2acmpouHmMecmuHaneH uAu 2uHekonozuueH kapuuHom. B
Hawus cAyyal aH2aXkupaHemo Ha sitluHuka e pe3yAmam om gupekmHa AokaaHa uHduAmpauus,
koemo e ocobeHocm ¢ Bucoka kanuHuuHa 3Hauumocm.

KAuHUUHO u o06pazHOo-guazHOCMU4YHO, CAyyasm nocmaBs peguua gudepeHuuarHo-
guazHocmuuHu npegu3BukameancmBa. [lpocmpaHcmBeHo-3aemMawama dopmauus B
uneouekanHama obraacm ¢ mykouene Ha aneHgukca MoXke ga uMmumupa MyyuHO3Ha HeonAa3Mma
Ha aneHgukca uAu ageHokapuuHoM Ha uekyma, a aHza)kupaHemo Ha agHekca ga Hacouu
kauHuuucmume kom nopBuueH oBapuaneH kapuuHom [7,8]. UMeHHO 3amoBa okoHuameAHama
guazHo3a ce nocmaBsa egBa caeg xucmonamoAO2UUHa U UMyHOXUCMoxXumMuuHa Bepudgukauus.
XucmonozuuHusm pe3yamam B onucaHua om Hac cAydyal paskpuBa HebrazonpusmHu
xapakmepucmuku: BucokocmeneHeH egpokaembvueH BapuaHm, 0BWUPHO MpaHCMYypPaAHO
aHza)kupaHe, HaAuuue Ha BeHO3HU u AUM@HU MyMOpPHU eMboAu, nepuHeBpanHa uHBa3us u
MHOXkecmBo MemacmamuuHu AuM@HU Bv3Au, BkalouumeaHo B napaaopmaneH u napakaBaneH
bacelH. Te3u beAne3u ca acoyuupaHu c HanpegHaAo 3abonsBaHe u HebAazonpusimHa Nnpo2Ho3a
[9]. Bonpeku moBa, pagukanHama xupypauuHa pe3ekuus ¢ RO cmamyc gaBa Bv3mokHocm 3a
ygonkaBaHe Ha npe)kuBssemocmma, ocobeHo kozamo e nocaegBaHa om agekBamHa cucmeMHa
mepanus.

Xupyp2uuHomo AeueHue e ocHoBeH mepaneBmuuyeH Memog npu AokaAnHo aBaHcupanu NET Ha
aneHgukca. B knacuueckume cayuau Ha manku, gobpe gudepeHuupaHu mymopu (<2 cm)
aneHgekmomuama e gocmamuvuHa [10]. Mpu no-z2oneMu mymopu, BucokocmeneHHU uAu
makuBa ¢ numdHa uHBa3zusa u AokanHa gucemuHauus, ce npenopbuBa gsaicHa xemukonekmomus
c Aum@dHa gucekuyus, kakmo 6e npoBegeHo B Hawus cayual [11]. MHpuampauussma Ha agHekc
HanoXku egHoBpemeHHOo u3BbpwBaHe Ha agHekcekmomus, koemo e B8 cbomBemcmBue c
NpuHyunume Ha oHkoAno2uuHama pagukanHocm.

B konmekcma Ha cucmeMHama mepanus, BucokocmeneHHume HeBpoeHgokpuHHU kapuuHoMu
ce mpemupam no aHanoz2us ¢ gpebHokaembvuHus 6enogpobeH kapuuHoM — cmaHgapmHume
pexkumu BkalouBam koMbuHauusi om naamuHa (yucnaamuHa uau kapbonaamuHa) c emono3ug
[12]. Ponsma Ha mapz2emHu u uMyHomepaneBmuuHu cpegcmBa (Hanp. PD-1/PD-L1
UHXUBumopu) npu mo3u nogmun Bce owe ce npoyuBa u HAMa ycmaHoBeH cmaHgapm [13].
BucokocmeneHHume NEC umam HebaazonpusimHa npo2Ho3a, ¢ 5-2oguwHa npekuBsemocm
nog 20% npu aBaHcupaau cayuau [14]. Bonpeku moBa pagukaanHama RO pe3ekuus, kakBamo 6e
nocmuzHama npu Hawama nayueHmka, ocmaBa Hau-BaxkHusm npozHocmuueH dakmop 3a
ygonkaBaHe Ha npexkuBsemocmma [15]. MpocaegsBaHemo mps6Ba ga 6bge cmpukmHo, ¢
pegoBHu obpa3Hu u3caegBaHusa (KT/AMP) u npocaegsaBaHe Ha cepyMHU Mapkepu (XpoMoz2paHUuH
A, NSE).
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3AKAHYEHUE

MNpegcmaBeHuam caAyual ualocmpupa pagok u kauHuuHO 3Hauum BapuaHm Ha AokaAHo
aBaHcupan egpokaemvueH HeBpoeHgokpuHeH kapuyuHoM Ha aneHgukca ¢ uHduAmpauus Ha
cbcegHu opzaHu, BkalouumeaHo geceH agHekc u pemponepumoHeyM. [MogobHa AokanHa
azpecuBHocm e HeobuualHa 3a aneHgukcHume NET u noguepmaBa HeobxogumMocmma om
Bucoka guazHoCMuUYHa NOGO3pPUMEAHOCM NPU NAUUEHMU C amunu4yHU MyMOopHU ¢popmayuu B8
uneouekanHama obaacm u Hanazam uHguBugyaAu3upaH, MyAmMugucUUnNAUHApeH Nogxog,
kakmo B8 guazHocmukama, maka u B AeueHuemo.
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ADVANCED NEUROENDOCRINE TUMOR OF THE APPENDIX WITH ADNEXAL
INFILTRATION: CASE REPORT AND LITERATURE REVIEW [ENGLISH]

SUMMARY

Introduction: Neuroendocrine tumors (NETs) of the appendix are rare lesions, typically
discovered incidentally and characterized by an indolent clinical course. High-grade
neuroendocrine carcinomas (NECs), however, are exceptional and associated with aggressive
behavior, early dissemination, and poor prognosis. Local invasion of adjacent organs, such as
the adnexa, is exceedingly uncommon.

Case presentation: We report a case of a 71-year-old woman presenting with right-sided
abdominal pain and altered bowel habits. Imaging revealed a cecal mass measuring 7.5 cm,
associated with an appendiceal mucocele and enlarged para-aortic lymph nodes.
Intraoperatively, a locally advanced tumor involving the cecum, retroperitoneum, and right
adnexa was identified. A right hemicolectomy with adnexectomy and lymphadenectomy was
performed. Histopathology demonstrated a high-grade large-cell neuroendocrine carcinoma
of the appendix (pT4N1M1b, LV1, Pn+, RO) with vascular and perineural invasion and multiple
nodal metastases. The postoperative course was uneventful.

Discussion: Large-cell NEC of the appendix is exceptionally rare and may mimic other ileocecal
or adnexal malignancies. Definitive diagnosis requires histopathologic and
immunohistochemical confirmation. Radical surgical resection remains the cornerstone of
therapy, while systemic platinum-based chemotherapy (cisplatin/carboplatin with etoposide)
is recommended for advanced disease. Although prognosis is poor, RO resection offers the
best chance for prolonged survival.

Conclusion: This case highlights an unusual manifestation of locally advanced large-cell NEC
of the appendix with direct adnexal and retroperitoneal invasion, underscoring the importance
of a high index of suspicion and a multidisciplinary approach to diagnosis and management.

KEYWORDS
appendix, large-cell neuroendocrine carcinoma, locally advanced tumor, right
hemicolectomy, case report

INTRODUCTION

Neuroendocrine tumors (NETs) of the appendix are rare neoplasms, detected in approximately
0.5—1% of all appendectomies and accounting for less than 1% of all gastrointestinal NETs
[1,2]. They are usually small, incidentally discovered lesions with a favorable biological course.
However, high-grade and advanced forms are extremely uncommon and are characterized by
aggressive behavior, early metastasis, and poor prognosis [3,4]. Local invasion into adjacent
organs, including the adnexa, is particularly unusual and poses significant diagnostic and
therapeutic challenges [5]. We present a clinical case of a 71-year-old woman with a locally
advanced large-cell neuroendocrine carcinoma of the appendix infiltrating the right adnexa
and cecum, accompanied by a review of the relevant literature.

CASE PRESENTATION

A 71-year-old female was admitted with complaints of pain, heaviness, and discomfort in the
right abdomen, accompanied by altered bowel habits. She had been previously hospitalized for
similar symptoms, during which laboratory tests revealed leukocytes of 14.9 x109/L,
hemoglobin of 118 g/L, and C-reactive protein (CRP) of 45.19 mg/L. Computed tomography (CT)
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showed a thickened mural lesion and a 75-mm tumorous mass in the cecal region, associated
with para-aortic lymphadenopathy.

Past medical history: arterial hypertension, chronic obstructive pulmonary disease (COPD),
and disc herniation. Blood group: B Rh+.

Physical examination revealed a palpable, tender mass in the ileocecal region, without signs of
peritoneal irritation. Current laboratory results demonstrated increased leukocytosis (15.3
x10%/L) and CRP (74.6 mg/L), with hemoglobin 119 g/L.

Abdominal ultrasound demonstrated a pathological “target sign” in the right ileocecal area with
infiltrated tissues and a mass measuring 6 x 5 cm. Abdominal CT confirmed a tumorous lesion
involving the cecum and partially the terminal ileum, likely with transmural invasion. Findings
were consistent with appendiceal mucocele, indistinct borders between the appendix and the
right adnexa, and enlarged mesenteric and retroperitoneal lymph nodes.

Intraoperative Findings

Surgery revealed an advanced tumorous mass involving the cecum near the Bauhin’s valve,
without direct infiltration into it. There was infiltration into the retroperitoneum and complete
destruction of the posterior cecal wall with a retrocecal abscess cavity filled with feculent
material. The right adnexa was infiltrated by the tumor. A right hemicolectomy with right
adnexectomy, abscess cavity debridement, and lymphadenectomy were performed. The
postoperative course was uneventful, with restoration of bowel function on postoperative day
3; drains were removed on schedule.

Histopathological Findings

Histopathological examination revealed a high-grade large-cell neuroendocrine carcinoma of
the appendix with serosal perforation and transmural invasion of the cecum. Numerous tumor
emboli were observed within venous and lymphatic vessels, as well as arterial wall invasion and
perineural infiltration. Twenty-four metastatic lymph nodes were identified in the superior
mesenteric, paracaval, and para-aortic regions, along with multiple discontinuous tumor
deposits up to 25 mm in the pericecal adipose tissue. The right ovary was infiltrated by the
tumor. Resection margins of the intestinal specimen were tumor-free.
Pathological staging: pT4N1M1b, LV1, Pn+, RO.

DISCUSSION

Appendiceal neuroendocrine tumors represent a heterogeneous group of neoplasms with
variable clinical behavior—from indolent, benign-appearing lesions to highly aggressive
carcinomas [1,2]. Classical appendiceal NETs are typically small (<2 cm), located in the distal
appendix, and incidentally detected during appendectomy. Their prognosis is excellent, with a
5-year survival exceeding 90% [3]. In contrast, high-grade large- or small-cell neuroendocrine
carcinomas (NECs) are rare but exhibit aggressive clinical courses, frequent metastases, and
poor outcomes [4].

The presented case describes a large-cell NEC of the appendix with local invasion of adjacent
structures—the cecum, retroperitoneum, and right adnexa. Such local extension is highly
uncommon and has been reported in only a few case studies [5,6]. In most situations where
adnexal involvement is present, it represents secondary metastatic spread from a
gastrointestinal or gynecologic carcinoma. In our patient, ovarian involvement resulted from
direct contiguous invasion—an uncommon but clinically significant finding.
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From a clinical and imaging standpoint, this case posed several diagnostic challenges. A mass
in the ileocecal region associated with an appendiceal mucocele can mimic a mucinous
appendiceal neoplasm or a cecal adenocarcinoma, while adnexal involvement might suggest a
primary ovarian carcinoma [7,8]. Thus, definitive diagnosis relies on histopathological and
immunohistochemical verification.

Histologically, the tumor demonstrated adverse features—high-grade large-cell morphology,
extensive transmural invasion, venous and lymphatic emboli, perineural infiltration, and
multiple nodal metastases, including para-aortic and paracaval nodes. These features are
associated with advanced disease and poor prognosis [9]. Nevertheless, complete (RO) surgical
resection remains the most important prognostic factor and can prolong survival, particularly
when followed by appropriate systemic therapy.

Surgery remains the cornerstone of treatment for locally advanced appendiceal NETs. For
small, well-differentiated tumors (<2 cm), appendectomy alone is considered curative [10]. For
larger, high-grade, or lymphovascularly invasive tumors, as well as those with local spread,
right hemicolectomy with lymphadenectomy is recommended—as performed in this case [11].
Adnexal infiltration justified concurrent adnexectomy, consistent with oncologic radicality
principles.

Regarding systemic therapy, high-grade NECs are treated similarly to small-cell lung
carcinoma, typically with platinum-based regimens (cisplatin or carboplatin) combined with
etoposide [12]. The role of targeted and immunotherapeutic agents (e.g., PD-1/PD-L1
inhibitors) in this subgroup remains under investigation, with no established standard of care
[13].

High-grade NECs have a poor prognosis, with a 5-year survival below 20% in advanced cases
[14]. Nevertheless, complete RO resection, as achieved in our patient, remains the key
determinant for prolonged survival [15]. Close postoperative follow-up is essential, including
regular imaging (CT/MRI) and biochemical monitoring (chromogranin A, NSE).

CONCLUSION

This case illustrates a rare and clinically significant presentation of a locally advanced large-
cell neuroendocrine carcinoma of the appendix with direct infiltration of adjacent organs,
including the right adnexa and retroperitoneum. Such local aggressiveness is exceptional for
appendiceal NETs and underscores the need for high diagnostic vigilance in patients with
atypical ileocecal masses. Management should be individualized and multidisciplinary,
integrating surgical, pathological, and oncological expertise to optimize outcomes.
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Bb3MAAEHUE HA OCTATbYHUA ANEHAWKC CAEA ANEHAEKTOMUSA [BULGARIAN]

PE3HOME

YBog: AneHgucumbm e wupoko paznpocmpaHeHa namoAoz2usi u aneHgekmoMusima e egHa om
Hal-uecmo u3BvbpwBaHume onepauyuu B cBemoBeH Mawab. TouyHama npudyuHa 3a
aneHgucuma He e HaNbAHO U3ACHEHa, HO ca onucaHu MHo2o@akmopHu Bpb3ku. AneHgucumbvm
Ha uykaHa Ha aneHgukca npegcmaBasBa Bv3naneHue Ha ocmamubuHua aneHgukc — psigko
ycnoXkHeHue, koemo umumudpa ocmvp aneHgucum u Bogu go 3abaBeHa guazHo3a u
noBuweHa 3aboneBaemMocm. NMpegcmaBsme kauHuueH cayyall Ha nayueHm, pa3zBua aneHgucum
caeg omBopeHa aneHgekmomusi.

NpegcmaBsaHe Ha kauHuueH cayuall: 48-zoguweH MbX nocmbvnBa ¢ 24-uyacoBa 6onka B
gsicHama uAuayHa obaacm, 2ageHe u nogyBaHe Ha kopema, ycaokHEHU om npegxogHa AsiBa
xemukonekmomusi ¢ aneHgekmomuss no noBog nepdopauyusa Ha cuamougHus konoH. B
aHaMHe3ama: azeHe3us Ha AaB 6bbpek, nocaegcmBusi om MHoXkecmBo mpaBmu u 3aBucumocm
kom Hapkomuuu B8 MuHanomo. lMpu npeaaega — 6oae3HeHocm B goneH geceH kopemeH
kBagpaHm, neBkouumo3a c Heympoduausi u noBuweH CRP — munuyHa kauHuuHa kapmuHa 3a
aneHgucum. KomnlomuvpHama momMozpadus nomBuvprkgaBa Bb3znaneH ocmamubueH aneHgukc
c pagmepu 20x22 mm, koimo BnocaregcmBue e pe3euyupaH Ype3 Aanapomomusl.

3aknaloueHue: AneHgucumbm Ha ocmamubvyHus aneHgukc, makap u pagvk, mpsabBa ga ce uma
npegBug kamo guazHo3a npu nayueHmu c 6onka B gacHama uauauHa o6aacm Ha kopema, gopu
u caeg aneHgekmomus. HaBpeMeHHama guazHocmuka u onepamuBHo AeueHue onmumMu3upam
u3xoga Ha 3aboasaBaHemo.

KARUYOBU AYMU
aneHgucum Ha yykaHa, ocmbp aneHgucum, aneHgekmomus

BbBEAEHUE

Bv3naneHuemo Ha aneHgukca e MHO20 Yecma namoaozus, kosmo obukHoBeHo ce nposiBaBa
kamo ocmubp aneHgucum (OA) u 3acsica okono 7% om HaceneHuemo npe3 >kuBoma [1].
AuazHo3ama Ha OA ce 6a3upa npeguMHo Ha kauHuueH npeaaeg, kamo noBeuemo nauueHmu ce
npegcmaBam c¢ munuuyHa kauHuyHa kapmuHa. TouyHama npuuuHa 3a OA He e HanbAHO
U3SICHEHa, HO ca onucaHu Bpov3ku c damuaHu pakmopu, xpaHumeAHu HaBuyu u o6cmpykuus Ha
AyMeHa Ha opzaHa [2]. Aanapockonckama aneHgekmomus e egHa om Hal-uyecmo
u3BvpwbBaHume xupypz2uuyHu npouegypu B8 cBemoBeH Mawab u e Memog Ha u3bop npu
AeueHuemo Ha OA [3].

AneHgucumbm Ha uykaHa (AY) e Bv3naneHue Ha ocmamubyHa mbkaH om aneHgukca caeg
HenbAHa pe3ekuyus. ToBa e pagko ycaokHeHUE, uMuMupaw,o0 KAUHUYUHUME NPU3HaUU Ha 0OCMbP
aneHgucum, koemo Bogu go 3abaBeHa guazHo3a u noBuweHa 3aboreBaemocm [4]. CbobuwieH e
3a nbpBu nbm om baym2apmHep npe3 1949 2. u Bonpeku yue MouHUAM MexaHU3bM Ha hosiBa
Ha ycAo)XkHeHuemo ocmaBa HesaceH, npenopbyBa ce ocmambuHusmM aneHgukc ga e ¢ gbAkuHa
nog 0,5 cM™, 3a ga ce Hamaau puckom om AY [5,6]. 3amBapsiHemo Ha uykaHa e kpumuuHo 3a
gobpus u3xog, kamo mpume Hal-u3noa3BaHu mexHuku npu Aanapockonckama
aneHgekmomusa ca nocpegcmBom Endoloop, kauncoBe uau mexaHuueH cowuBamena [7]. Mpu
omBopeHama aneHgekmomus Hau-4yecmo ce npuAaza Au2upaHe Ha AymeHa B ocHoBama,
pe3ekuyus Ha aneHgukca Hag Auzamypama c nocAegBawa om uHBazuHauusi Ha uykaHa u
nokpuBeH cepo-cepo3eH Z-o6pa3eH weB. A4 uecmo Bogu go 3abaBeHa guazHo3a, NO-AOWU
pe3yAmamu u noBuweH puck om Hekpo3a Ha uykaHa, 2aHzpeHa u nepdopauus 8 go 40% om
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goknagBaHume cayuau. Partecke et al. goknagBam 3a nayuenmu c AY, koumo ca npemuvpneau
omBopeHa aneHgekmomusa B 58% om cayuyaume, nanapockoncka aneHgekmomusi 8 31,6% om
CAy4Yaume u ca buAu no2pewHo guagHocmuyupaHo kamo o6cmunayus UAU 2acmpoeHmepum,
koemo e goBeAo go 3HaUUMEAHO omAazaHe Ha onepamuBHomo AeveHue [8]. Bonpeku ue AY e
omHocumeaHo psigka namoaozusi, msi MoXke ga goBege go 3HauumeAHu ycaokHeHus u uguckBa
6bp3a guazHocmuka u AeueHue.

B moBa pe3lome ueaum ga npegcmaBuM cayual Ha nauueHm, pa3Bun AY gecem 20guHu cAeg
omBopeHa aneHgekmomusi, u3BbpweHa no BpemMe Ha cnewHa AaBa xemukonekmomus.

MPEACTABAHE HA KAMHUYEH CAYYAN

48-20guweH MbX nocmbnBa B cnewHomo omgeneHue ¢ 24-yacoBa ucmopus Ha 6onka B
gsicHama uAuayHa obaacm, 2ageHe u abgoMuHaAHa gucmeH3us. MeguuuHckama My aHaMHe3a
BknalouBa npegxogHa omBopeHa AsBa xemukonekmomusa u aneHgekmomus npegu 10 20guHuU no
noBog nepdopauusi Ha cuzMougHusi KoAoH ¢ nocAegBaw, nepumoHUmM, HaAOXKUAU onepayusi No
Memoga Ha XapmMaH u nocAegBawa pecmumyuusi Ha upeBHus naca Ha Bmopu eman.
MauueHMbmM cvobwaba 3a XpoHuUUeH 3anek, XpOHUUHA gu3ypus u aHamHe3a 3a MHokecmBo
AuueBo-uenlocmHu, uepenHo-mMo3bUHU MpaBmu u mpamBu Ha kpaliHuuume BcaegcmBue Ha
mexkko MTM. Mma gaHHU 3a MHO20kpamHUu NncuxuampuuyHU Xochumaau3auuu no noBog
3aBucumocmu, kamo cvobwaBa, ue e cnpaa mlomloHonyweHemo, ankoxoaa u Hapkomuuume
npegu gBe 2oguHu. CvobwaBa 3a XpoHUYHO be3cbHUe (Mepanus ¢ XegOHUH) U apmepuanHa
XxunepmoHusi (mepanusi ¢ Bu3onponon). Ompuuya AekapcmBeHu anepauu. (@amuaHama
aHaMHe3a e 3HauuMa 3a pak Ha xpaHonpoBoga u 6eAust gpob.

Mpu novpBoHauaneH npeaaeg nauueHMobm e adebpuAeH U XEeMOGQUHaMUUHO CMabuAeH.
Maanauusima Ha kopema noka3Ba 6oane3zHeHocm B geceH goneH kBagpaHm. AabopamopHume
u3caegBaHus pazkpuBam aeBkouumo3a (17.9x10%/1) c Heympoduaus (81.9%) u noBuweH CRP
(95.8 mg/l). AbgomuHanHama komnlomubpHa momozpadua noka3Ba ygebeneHa mybynapHa
cmpykmypa 20x22 MM, coomBemcmBawa Ha Bb3naneH ocmamuvueH aneHguke (Que. 1,2).
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MNMauueHMbmM e nogAaoXkeH Ha cnewHa omBopeHa onepauusi nopagu aHamHe3a 3a MHoXkecmBo
kopeMHu onepauuu u ckeHozpadcku gaHHu 3a MHOXkecmBo cpacmBaHus B kopema. NMog obwa
aHecme3us u uHmybauus e HanpaBeH 7 cm pa3pe3 mun Lanz B goaHus geceH kBagpaHm. Mo
Mbn U ocmbp HayuH ce npoHukHa B kopemHama kyxuHa. YcmaHoBeHu ca MHoXecmBo
cpacmBaHus u cuaHO Bb3naneH ocmambueH aneHgukc ¢ gbakuHa 2,5 CM, NAbMHO NpuAenHan
koM uekyma u mezeHmepuyma. HabalogaBa ce nokaneH nepumoHum ¢ pubpuHo3eH ekcygam.
Cneg agxe3uoAu3a aneHgukcom e guceuupaH, HO hopagu CUAHO HanpegHaAnomo Bv3naneHue
npu omnpenapupaHemo ce noAyyaBa ne3ust Ha cepo3ama Ha uekyMa. bagama Ha aneHgukca u
yBpegeHuam yuacmuvk Ha uekyma ca knamnupaHu u pe3euyupaHu cbc cowuBamen GIA 60 mm.
HanoXku ce npogonmkumeneH cepo-cepo3eH nokpuBen weB ¢ PDS 4/0 ga nokpue weBHama
AUHUsi Ha cmanaepa. NpoBepka 3a xemocmasa. NMpenapambm ce omcmpaHu, OUeHU U uznpamu
3a xucmonozauueH aHaau3z (Qua. 3,4). MKHcmaaupa ce noanuemuaeHoB gpeH Ch.24, u3BegeH B
gsfiCHO om Aanapomomusima. KopeMHama cmeHa ce 3amBopu nocaolHo B obpameH peg.
Onepauyusama 3aBvpwBa 6e3 ycaokHeHus. MNMauyueHmbm e ekcmybupaH u npemecmeH B
omgeaeHuemo. lMocmonepamuBHomo Bb3cmaHoBsBaHe e HeycAoXKHEHO. ApeHbm e cBaneH Ha
4-mu caegonepamuBeH geH, a nayueHmMbm e ugnucaHd Ha 6-mu caegonepamuBeH geH B gobpo
06w,0 cbcmosHue. Xucmoaoz2uuHussm pe3zyamam noka3Ba dubpuHo-nypyAeHmMeH aneHgucum
c Me3omenHa peakuus, AokaneH nepumoHuUm u yucmu pe3ekyuoHHU 2paHuyU.

Queypa 3 o Queypa 4
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ANCKYCUA

Ocmpuam aneHgucum e egHO 0m Hall-uecmume Xupyp2u4HU CNEeWHU CbCMOSIHUS, ONUCaH 3a
NnopBu nom npe3 1886 2. om Fitz et al [9-13]. Tol moXke ga ce nposiBu B pa3AuuHu popmMu u C
pa3Hoobpa3zHu ycaokHeHUss. CmaHgapmHOmMo AeYeHUe e Xupyp2uyHomo, Ho B nocaegHume
20guHu Hsikou npoyuBaHusi npegnoAaz2am U HEXUPYP2UYHO AeYEHUe Npu nogbpaHu nayueHmu
[14-15]. AneHgekmoMusama obukHoBeHo ce noHacs gobpe, Ho Bce nak e onepauus, cBvp3aHa
CbC 3HAYUMEAHU UHmMpa- u nocmonepamuBHu puckoBe [16-17]. Yecmomama Ha ocmubp
aneHgucum e 100—200 HoBu cayyas Ha 100 000 gywu 20gUWHO U e Hall-yecmama npuyuHa
3a 0Cmubp XupypauueH kopem [18-19].

KAuHuuHama kapmuHa e cuaHO BapuabuaHa — om Aeku cumMnmomu go cencuc. ToBa
3ampygHaBa guazHo3ama u Hanaz2a u3noA3BaHemo Ha 6uoxuMuuyHU u o0Bpa3HU memogu,
onucaHu B8 MemaaHanu3a Ha Andersson et al. C-peakmuBHusm npomeuH uma Hau-Bucoka
guazHoCmMuuyHa cmolHocm, cAegBaH om 6pos Ha AeBkouumume, koemo no3BoasBa
kaacudukayusama Ha nauueHmume u cb3lgaBaHemo Ha npegukamuBHu Mogeau kamo Alvarado
score [20]. ObpazHama guaz2Hocmuka e BakHa cmvbnka om guazHO3ama Ha ocmpus
aneHgucum, kamo ce u3noa3Bam ocHoBHo komnlomubpHa momozpadusa (KT), agpeHo-
MazHUMeH pe3oHaHc (AMP) u yampa3Byk. YaAmpa3Bykoem e eBmuH u 6e3onaceH memog, HO
yuecmo e HegocmambvueH 3a u3kalouBaHe Ha guazHo3zama. KT e no-uyBcmBumeaeH u
cneyuduueH Memog, HO Hocu puck om paguauus u yecmo u3noa3Ba koHmpacm, nopagu
koemo e Henogxogaw, 3a 6peMeHHU nauueHmMu u makuBa ¢ 6vbpeuHu 3aboaaBaHus. MoXke ga
ce o6Mucau Hucko-go3upaH KT [21-22]. AMP cvowo e anmepHamuBa npu me3u nayueHmu, HO
B cpaBHeHue ¢ KT uguckBa noBeue onum u uHmepnpemauus Ha Aekaps [23].

3AKAHOYEHUE

Bv3znaneHuemo Ha ocmambuyHus aneHgukc e pagka @¢opma Ha aneHgucum, HO
AumepamypHume npoyuBaHus nokazBam, ue 3a6aBsaHemo B guazHo3ama Ha me3u nayueHmMu
Bogu go cepuo3Hu ycaokHeHusi. A4 mpsibBa ga ce uma npegBug kamo BakHa gudepeHyuanHa
guaz2H03a npu nayueHmMu CbC CUMNMOMU, HanogobsBawu ocmbp aneHgucum, He3aBucumo om
npegxogHa aneHgekmomusi. PaHHomo omkpuBaHe Ha Bv3naneH ocmamubvueH aneHgukc u
HaBpemeHHama My pe3ekuyusi Bogam go 3HauumeAHo no-gobpu pe3yaAmamu 3a nayueHmume.
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POST-APPENDECTOMY STUMP APPENDICITIS CASE REPORT [ENGLISH]

SUMMARY

Introduction: Appendicitis is a very prevalent pathology and appendectomy is one of the most
common procedures worldwide. The exact cause of appendicitis is not fully understood,
however multifactorial associations have been associated.

Stump appendicitis is the inflammation of the residual appendix, it is a rare complication,
mimicking acute appendicitis and leading to delayed diagnosis and increased morbidity. We
present a case of a patient who developed stump appendicitis after an open appendectomy.
Case presentation: A 48-year-old male presented with 24-hour right iliac fossa pain, nausea,
and distension, complicated by prior emergency left hemicolectomy with appendectomy for
perforated sigmoid colon. Relevant history included left renal agenesis, multiple trauma
sequelae and substance use disorder in remission. Examination revealed right lower quadrant
tenderness, leucocytosis with neutrophilia, and elevated CRP - a typical clinic for appendicitis.
CT confirmed a 20x22 mm inflamed appendiceal stump, subsequently resected via open
surgery.

Conclusion: Stump appendicitis, though rare, necessitates consideration in patients with right
lower quadrant pain, even post-appendectomy. Prompt diagnosis and resection are optimizing
outcomes.

KEYWORDS
stump appendicitis, acute appendicitis, appendectomy

INTRODUCTION

Inflammation of the appendix is a very prevalent pathology, usually presenting as acute
appendicitis (AA) and affecting around 7% of the population during lifetime [1]. AA diagnosis is
predominantly based on clinical examination with most patients presenting with a typical
clinical status. The exact cause of AA has not been fully understood, however multifactorial
associations between familial factors, dietary habits and luminal obstruction have been
associated with AA [2]. Laparoscopic appendectomy is one of the most commonly performed
surgical procedures worldwide and the treatment of choice for AA [3].

Stump appendicitis (SA) is the inflammation of the residual appendix tissue following an
incomplete resection. SA is a rare complication, mimicking the clinical signs of acute
appendicitis and leads to delayed diagnosis and increased morbidity [4]. SA was reported for
the first time by Baumgartner et al. in 1949 and although the exact mechanism remains
unclear, it is recommended that the length of the stump should be below 0.5 cm to reduce the
risk of SA [5, 6]. The closure of the stump is critical for resolution, with the three most used
techniques being the endo-loop, clips and the endo-stapler [7]. In open appendectomy the
most commonly used technique for closure of the lumen of the appendixis ligation at the base
of the organ, resection of the appendix above the ligature, followed by invagination of the
stump and a covering Z-suture. SA have been shown to result it delayed diagnosis, worse
outcomes and increased occurrence of stump necrosis, gangrene and perforationin up to 40%
of reported cases. Furthermore Partecke et al. reported that patients with SA underwent open
surgery in 58%, laparoscopic in 31.6% of cases and were frequently misdiagnosed as
constipation or gastroenteritis, with a significant delay to surgery [8]. Although SAis a relatively
rare pathology, it can lead to increased complications and morbidity, necessitating rapid
diagnosis and treatment.
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In this study, we aim to highlight a case of a patient who developed SA, ten years following an
open appendectomy performed during an emergency left hemicolectomy.

CASE PRESENTATION

A 48-year-old male presented to the emergency department with a 24-hour history of right
iliac fossa pain, nausea, and abdominal distension. His complex medical history was significant
for a prior open left hemicolectomy and appendectomy performed 10 years prior due to
perforated sigmoid colon and subsequent peritonitis, necessitating Hartmann's procedure and
subsequent intestinal continuity restoration. He also reported chronic constipation, chronic
dysuria and a history of multiple maxillofacial, craniocerebral and limb trauma related to a
severe traumatic event. Additionally, the patient had a documented history of recurrent
psychiatric hospitalizations for substance use disorders with a reported cessation of smoking,
alcoholism and drug addiction two years prior to presentation. He reported chronic insomnia
treated with Hedonin and arterial hypertension treated with Bisoprolol. He denied any known
drug allergies. Family history was notable for esophageal and lung cancer. On initial
examination the patient was afebrile and hemodynamically stable. Abdominal palpation
elicited tenderness in the right lower quadrant. Laboratory analysis revealed leucocytosis
(17.9x10"9 cells/l) with neutrophilia (81.9%) and an elevated C-reactive protein (CRP) level of
95.8 mg/l. Abdominal computed tomography demonstrated a swollen and thickened tubular
structure measuring 20x22 mm, consistent with an inflamed residual appendiceal stump
(Fig.1,2).

Figure 1 .
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Figure 2

The patient subsequently underwent emergency surgery. Open surgery was chosen based on
the extensive history of abdominal operations and CT imaging results. The patient underwent
general anaesthesia, intubation, the surgical field was prepared and a 7cm Lanz skin incision
was performed in the lower right abdominal quadrant. After subcutaneous dissection, the
peritoneum was incised and the abdominal cavity was explored. Multiple adhesions, related to
the previous operations were identified and a 2,5cm severely inflamed appendiceal stump was
identified. The stump was tightly adhered to the cecum, and to the adjacent mesentery.
Furthermore, localized peritonitis was observed with fibrinous exudate. Initially, adhesiolysis
was performed and the appendix was dissected from the adjacent structures. However, due to
the severity of the localized inflammatory process, the cecum serosa was injured during
manipulation. The base of the appendiceal stump, together with the cecal lesion, was then
clamped with a GIA 60mm stapler and resected. A continuous sero-serosal suture with PDS
4/0 was performed to invaginate the stapled line. The dissected adjacent tissues were
evaluated for haemostasis. The stump was retrieved, evaluated and sent for histological
analysis (Fig. 3,4).
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Following the stump removal, a Ch24 polyethylene drain was installed through the right lateral
abdominal wall, the abdominal wall was sutured in layers and subsequently the subcutaneous
tissue and skin were closed.

The patient was extubated at the end of the operation and transferred in the inpatient
department. Postoperative period was uneventful, the drain was removed on postop day four
and the patient was discharged on postop day six. During the follow-up examinations - five and
10 days after discharge, the patient presented with excellent recovery. Histological analysis
revealed a fibrinous-purulent appendicitis with mesothelial reaction, localised peritonitis with
clear margins.

DISCUSSION

Acute appendicitis is one of the most prevalent general surgical emergencies worldwide with
the first report in 1886 by Fitz's et al. [9-13]. Appendicitis can present in many forms, with
variable complications. Surgery is the standard option for definite treatment, however multiple
studies in the recent years have suggested that non operative options may be used in selected
appendicitis patients [14-15]. Appendectomy is generally well tolerated; nonetheless it is a
surgical operation with substantial intraoperative and postoperative risks [16-17]. The
incidence of AAranges up to 100-200 new cases per 100,000 people per year and is the most
common cause of the acute abdomen [18-19].

The clinical presentation of AA is highly variable, ranging from mild symptoms to sepsis, thus
complicating diagnosis, with low predictive value and necessitating biochemical and imaging
modalities, described in a recent meta-analysis of Andersson et al. Furthermore, C-reactive
protein (CRP) is associated with the highest diagnostic accuracy, followed by leukocyte
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number, allowing patient classification and creation of clinical prediction models such as the
Alvarado and the paediatric appendicitis scores [20]. Imaging is an important step in the
diagnosis of AA, with utilization of computer tomography (CT), magnetic resonance imaging
(MRI) and ultrasonography. However, the evidence in the literature suggest that although
ultrasonography is cost-effective and radiation-free, it is reliable for diagnosis but unreliable
for exclusion. In contrast, CT is superior to ultrasonography with significantly higher sensitivity
and specificity, but exposes the patient to radiation, can incorporate utilization of contrast,
which should be considered especially in pregnant and younger patients or patients with renal
diseases, with consideration of low-dose CT [21-22]. In these selected patients, considering
the cost associated, MRI should be selected, when the findings of ultrasonography are
inconclusive, with Barger et al. reporting that MRI findings were comparable to CT but requiring
more experience in image interpretation [23].

CONCLUSION

SA is a rare presentation of appendicitis, however the current evidence in the literature
suggest that delays in the diagnosis of such patients result in significant complications.

SAis animportant differential diagnosis option for patients presenting to the emergency room
with symptoms similar to AA and should be taken into consideration, regardless of a previous
documentation of appendectomy. Early identification of a residual inflamed appendiceal
tumour and subsequent excision leads to significantly better outcomes to patients with SA.
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XEPHUSA HA DE GARENGEOT — PAAbK KAUHWUYEH CAYYAW M OB30P HA
NTEPATYPATA [BULGARIAN]

PE3HOME

XepHusima Ha De Garengeot npegcmaBasBa uskalouumenHo psigka dopma Ha demopanHa
XepHusi ¢ uHkapuepauusi Ha aneHgukc B xepHuanHusa cak. KAuHuyHama cumnmomamuka e
HecneuuduuHa, koemo o06ycnaBa Bucok npoueHm uHmMpaonepamuBHU guaz2HO3uU.
MNpegcmaBame nayueHmka Ha 74 2oguHuU c 6boAe3HeHa HepenoHupyema dopmauyus B gacHa
uH2BuHO-dpemMopanHa obaacm U gaHHU 3a nepumoHeaAHo gpa3HeHe. MHmpaonepamuBHo ce
ycmaHoBu 2aHz2peHO3HO u3MeHeH aneHgukc c¢ nepdopauyus u GuUBPUHO3HO-2HOEH
nepumoHum. N3BvpweHu b6axa aneHgekmomMus u naacmuka no McVay. XepHusma Ha De
Garengeot uguckBa paHHo pa3no3HaBaHe u agekBamHa xupypauuHa makmuka.

KARUYOBU AYMU
De Garengeot xepHus, pemopaneH kaHaa, aneHgukc, aneHgekmomus

BbBEAEHUE

(DemopanHume xepHuu npegcmaBasBam npubaugumeaHo 3—4% om Bcuuku xepHuu B
cArabuHHama obaacm u ce xapakmepu3upam ¢ Bucok puck om uHkapuepauua nopagu mecHus
aHamoMuueH kaHaa. Mpu manka yuacm om msx (0.15—5%) cvgbpXkuMomo Ha xepHuaaHus cak
BkalouBa aneHgukca — cbcmosiHue, u3BecmHo kamo xepHus Ha De Garengeot, onucaHo 3a
npvB nom npe3 1731 2. om dpeHckusa xupypa René-Jacques Croissant de Garengeot. ToBa e
ugkalouumenHo psagka namonozus, kamo go momeHma B8 cBemoBHama Aumepamypa ca
gokymeHmupaHu nog 500 cayuas. [1,2,3]

KAUHUYHOMO npomuuaHe e HecneuuduyHOo, mMunuyHume kAauHuuyHu cumnmomu BkalouBam
bone3HeHa, HepenoHabuAHa dopmauuss B uH2BuHanHO-demopanHama obaacm, noHsikoza
cbnpoBogeHa cubc 3auvepBsaBaHe u aokaneH omok. CumnmomMu Ha kaacuuecku ocmuobp
aneHguuyum o6ukHoBeHo AuncBam, koemo 3ampygHaBa npegonepamuBHama guaz2Ho3a.
ObpazHume Memogu, Halu-Beue komnlomvpHama momozpadus, umam BaxkHa pons 3a
ymouHaBaHe Ha guazHo3ama, HO msaxHama cneyuduyHocm u yyBcmBumeaHocm ocmaBam
o2paHuueHu. lMopagu pucka om nepdopauuss U CenMuYHU YCAOXKHEHUSs,, XUpyp2uuyHOmMo
AeveHue e HanoXkumeAHo u mps6Ba ga ce u3zBopwu B Hal-kpamku cpokoBe. XupypauuHusm
nogxog npegcmaBasBa aneHgekmomus u nnacmuka Ha xepHuanHusa gedpekm.[1,2,3,4]

KAMHUYEH CAYYAWN

XeHa Ha 74 2o0guHuU nocmvbnBa no cnewHocm c¢ onaakBaHusi om 6oae3HeHa nogymuHa B
gacHama uHz2BuHo-demopanHa obracm ¢ gaBHocm 48 uaca, B nocnegcmBue 3anouHana u
gudy3Ha kopemHa 6onka, npugpyrkeHa om 2ageHe u egHokpamHo noBpbvwaHe. B aHamMHe3ama
ce ycmaHoBsBam apmepuanHa XunepmoHusi U XpOHUYHA UcxemMuyHa 6oAecm Ha Cbpuemo,
npegxogHa macmekmomusi no noBog kapuuHoM Ha MAeYHama XnAe3a.

Mpu kauHuuHus npeaneg ce obekmuBu3upa 6one3HeHa dopmauusi ¢ xapakmepucmuku Ha
HepenoHabuAHa pemMopanHa xepHus B gacHama uHz2BuHo-demopanHa obaacm, conpoBogeHa c
epumem Ha Hanexkawama koxka. KopeMbm npu naanauus e gudy3Ho 60Ae3HEH C Npu3HauU Ha
nepumoHeaAnHa gpa3HeHe. [lMocmaBeHa e npegonepamuBHa gua2Ho3a uHkapuepupaHa
demopanHa xepHusi, kamo 8 mo3u eman He e uMaAo KAUHUYHU gaHHU, koumo ga HacouBam kom
0CMbp aneHguuum.

DOI:10.5281/zenodo.17403710 259


https://bgss.eu/

CMN. XUPYPIn4 - ). SURGERY 3'2025
V0l.89 Issue3 Online ISSN: 3033-151X, Print ISSN: 0450-2167 https://bgss.eu/

NabopamopHo e HaAauue AeBkouumo3sa (12.8 x 10%/L) 3a cmemka Ha HeympoduAus u noBuweH
CRP (195 mg/L). 0630pHa peHmzeHozpadus Ha kopem geMoHCmMpupa mbHkoupeBHuU HuBa B
goAHUs geceH abgoMuHaneH kBagpaHm. (Que. 1)

Quaypa 1. 0630pHa peHmeeHozpagus Ha kopem -
mvHkoupeBHu HUBa B goneH geceH abgomMuHaneH kBagpaHm

MNocpegcmBom napauHzBuHaneH pa3pe3 BgacHo ce gocmuzHa go xepHuaneH cak, cogopXkaw,
2aH2peHO3HO npoMeHeH aneHgukc c nepdopauyus Ha Bopxa u MbmHoBam ekcygam kamo
XepHUaAHO cbgbpXkumMo. (Quz. 2) OcHoBama Ha aneHgukca He ce npegcmaBu nopagu
aHamoMuuyHume xapakmepucmuku Ha @¢emMopanHua kaHaa. lopagu ma3u npuduHa 6e
u3BvpweHa goONbAHUMEAHO QgOAHO-CpeguHHa Aanapomomusi, kosmo ce Bu3gyaau3upa
kapmuHama Ha gudy3eH ¢pubpuHO3HO-2HOEH nepumoHum. HanpaBu ce aneHgekmomusi,
naBaxk Ha kopemMHama kyxuHa u nnacmuka Ha pemopanHusa kaHaa no McVay. XucmoAo2uyHomo
ugcnegBaHe nomBbpgu oOCMbpP 2aH2peHO03eH aneHguuum ¢ GUBPUHO3HO-2HOEH
nepuaneHguuum.

CaegonepamuBHusm nepuog npomeue 2Aagko nog aHmubuomuyHa npodurakmuka.
MauueHmkama 6e u3znucaHa Ha wecmus canegonepamuBeH geH B gobpo 06wo cbcmosiHue ¢
mpaliHa meHgeHyusa 3a noHwkaBaHe Ha Bb3naanumeaHume Mapkepu.
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AneHAnKC

_ @emopanHaBeHa

Queypa 2. XepHus Ha De Garengeot - cxemamuyHo npegcmaBsiHe Ha uHMpaonepamuBHama Haxogka
(eeHepupaHo ¢ nomowma Ha uzkycmBeH uHmenekm - Sora)

ANCKYCUA

XepHusima Ha De Garengeot npegcmaBaaBa ugkalouumenHo psagka namoaozusi, npu kosmo
aneHgukcom ce Hamupa BvB demopanHus kaHaa. Cnopeg pa3AuyHU U3MOYHUUU YecMmomama
u Bapupa mMexXgy 0.15% u 5% om Bcuuku ¢pemopanHu xepHuu. Omuyuma ce nonoB gucbanaHc —
Hal-uecmo ce 3acsiczam >keHu B no-HanpegHana Bwb3pacm, kamo CcbOmMHOWeEHUEMO
keHu:MbXke gocmuza npubauzumenHo 5:1. CpegHama Bv3pacm npu guazHOoCmMuuupaHe e
okono 70 2oguHu. ToBa BeposasmHo ce gbAku Ha aHamOMuUYHUMe ocobeHocmu npu keHume —
no-wupok ma3 u no-zoAama npegpaznonoXkeHocm kom pemopanHu xepHuu. [1,2]
(MemopanHusm kaHan e msicHa aHamoMuuyHa cmpykmypa, oz2paHuyeHa om uH2BuHaAHUSs
AU2aMeHmM omnpeg, AakyHapHUs Au2aMeHmM MeguaAHo U begpeHama BeHa AamepanHo. (Due. 3)
Ta3zu aHamoMuuHa koHduzypauus e npudyuHama 3a no-zoaemus puck om uHkapuepauus.
Hanuuuemo Ha aneHgukc B xepHuanHusi cak ce o06sicHsBa ¢ Bapuauuu 8 nogBukHocmma u
no3uyusima Ha uekyma u aneHgukca. MNMpu govAvz u nogBuwkeH aneHgukc, uau npu Hucko
pa3nonokeH uekym, BeposmHocmma mou ga HaBae3e BvB dpemopanHusa kaHan e no-Bucoka.
CmpaHzyAayusima u ucxemusima HacmvnBam 6bp30 Nnopagu 02paHUYeHOMOo npocmpaHcmBo,
kamo gopu nepdopauua moXe ga ocmaHe AokaauzupaHa, 6e3 ga ce pa3zBue nepumoHum,
koemo gonbAHUMeAHO Mackupa knuHuuHama kapmuna. [1,2]
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Queypa 3. AHamomus Ha eMopaAHUS pe2uoH - CXeMamuy4Ho npegcmaBsHe

KAUHUYHOMO npomuuaHe o6ukHoBeHo Hanogob6siBa kapmuHama Ha uHkapuepupaHa
demopanHa xepHusi. Hal-uecmo ce ycmaHoBsBa 6one3HeHa, HepenoHupyeMa dopmauus B
uH2BuHanHO-dpemopanHama obaacm, noHskoza cbuemaHa cbC 3auvepBsBaHe u omok Ha
HagAaekawama koka. B kanacuueckus cayual aAuncBam cuMnmoMu Ha oCMbp aneHguuum —
abgoMuHanHa 60Aka, ¢gebpuAumem UuAU npu3Hauu Ha nepumoHeaAHa gpa3HeHe. Ta3u
HecheuuduuHocm npaBu npegonepamuBHama guaz2Ho3a mpygHa u yecmo nogBeXkgawa.
[1,2,3,4]

NpegonepamuBHama guazHocmuka Ha XxepHusma Ha De Garengeot e 3HauumMeAHO
npegu3BukameacmBo. B cucmemamuueH 0630p Ha Guenther u comp. (2021) camo 31.5% om
cAydaume ca buAu guazHoCcmuuupaHu npegonepamuBHo, a B Hag gB8e mpemu guazHo3ama e
nocmaBaHa uHmpaonepamuBHo. KomnlomvpHama momozpadus (KT) e Memogbm c Hau-
Bucoka uHdopmamuBHocm, HO uyBcmBumeAaHocmma My e o2paHuyeHa (npubAu3umeAHo
61%), a cneyudpuuHocmma gocmuza okono 70%. TunuyuHume Haxogku BkalouBam HaAuuuemo
Ha mybynapHa cmpykmypa B8 ¢pemopanHusa kaHaa ¢ npu3Hauyu Ha Bv3naneHue. Exozpacdusma
psigko e gopcmamuvuHa cama no cebe cu 3a nocmaBsiHe Ha gua2zHo3ama, kamo camo B eguHUYHU
cAydau ycnaBa ga ce pa3zpaHuuu aneHgukcom. AMP cowo MoXe ga 6bge noAe3eH, HO ce
ugnoa3Ba psgko nopagu cnewHusa xapakmep Ha cbcmosHuemo. [1,2,4,5]

Mopagu u3kalouumeaHama psgkocm Ha cbCmosHUEMO HAMa obwonpuem ,3AameH
cmaHgapm” B xupypa2uyHomo Ae4yeHue. Hali-uecmo ce npuna2a omBopeH uH2BuHaAeH uAu
demopaneH gocmuvn, kolimo no3BonsBa aneHgekmomusa u xepHuonaacmuka npe3 egHa
onepamuBHa uHyu3us. Mpu HeBwv3MoXkHoCcm 3a u3BvpwBaHe Ha aneHgekmomus MoXke ga ce
HanOXKU goOnbAHUMEAEH gocmbvbn (Hal-yecmo goOAHO-CpeguHHa Aanapomomus). [pe3
nocaegHume 20guHu Aanapockonckume mexHuku Habupam nonyaspHocm. Te no3B8oaaBam
egHoBpemMeHHO u3BvpwBaHe Ha aneHgekmomusa u xepHuonaacmuka ¢ gobpu kpamkocpouHu
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pe3yAmamu u Hucbok npoueHm ycaoXkHeHus. [To omHoweHue Ha Memoga 3a XxepHuonAacmuka
uzbopom 3aBucu om uHmpaonepamuBHama Haxogka. Mpu HaAuuue Ha Bb3naneHue, 2aH2peHa
uAu nepdopauus Ha aneHgukca ce npegnovyuma mexHuka coc co6cmBeHu mokaHu (Hanpumep
McVay uau Cooper), 3a ga ce u3zbezHe puckbm om uHdekuus npu nocmaBsiHe Ha CUHMEMUUHO
nAamHo. [3,4,6]

O6wusm puck om caegonepamuBHu ycaoXkHeHust e okono 10%. Hat-uecmume ca paHeBu
uHdekuyuu, nocaegBaHu om nocmonepamuBeH uaeyc. CMbpmHocm He e goknagBaHa B 2onemu
cepuu. BakeH pakmop 3a brazonpusmHusi u3xog e HaBpemeHHama guazHocmuka u paHHama
XupypauuHa HaMmeca. [1,2]

3AKAHQYEHUE

XepHussma Ha De Garengeot npegcmaBasBa psigka ¢opma Ha demopanHa XepHus,
xapakmepu3upawa ce ¢ Haauuue Ha aneHgukc B xepHuanHusa cak. KAUHUUHOMO npomuuaHe
obukHoBeHo e HecneuuduuHo, koemo obycaaBa Bucokusa gsn Ha uHmpaonepamuBHomo
nocmaBsaHe Ha guazHo3a. 06pa3zHume Memogu, B yacmHocm komnlomvpHama momozpadus,
Mo02am ga nognomozHam npegonepamuBHama guazHocmuka, HO maxHama uHdopMamuBHa
cmolHocm ocmaBa ozpaHuyeHa.

Xupyp2uuHomo AeveHue e Memog Ha u3bop u mpabBa ga ce ocvwecmBu BegHaza npu
npe3eHMupaHemo Ha hauyueHm ¢ kapmuHama Ha uHkapepupaHa GemMopaAHa XxepHus, nopagu
3HauuMua puck om ucxemuuHu npoMeHu u nepdopauuss Ha aneHgukca. M36opom Ha
onepamuBeH gocmbn u mexHuka 3a pekoHcmpykuus Ha ¢pemopanHus gedekm caegBa ga ce
uHguBugyanu3upa cnopeg uHmpaonepamuBHama Haxogka. Bvo3nanumeaHume npomeHu B8
aneHgukca ca onpegeasiw, dakmop 3a npegnouumaHe Ha nanacmuka cbc cobecmBeHu mvkaHu,
gokamo npu Aunca Ha koHmaMuHauus MmoXke ga ce nocmaBu u CUHMEeMUYHO NAAMHO.
MNpegcmaBaHemo Ha kauHu4HU cAyuau uma kalouoBo 3HaueHue 3a no-gobpomo pa3bupaHe Ha
ma3u HO30A02UYHA €eguHUUa, 3a ONMuUMU3UpaHe Ha Qguaz2HOCMUYHUS an20pumbvM U 3a
ycbBopweHcmBaHe Ha xupypauvyHomo noBegeHue. HampynBaHemo Ha kauHuueH onum u
cucmeMamu3upaHemo Ha nybaukyBaHume gaHHu ca npegnocmaBka 3a 6vbgewo
pa3pabomBaHe Ha cmaHgapmu3upaHu npenopbku 3a AeveHue Ha xepHuama Ha De Garengeot.
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DE GARENGEOT'S HERNIA — A RARE CLINICAL CASE AND LITERATURE REVIEW
[ENGLISH]

SUMMARY

De Garengeot's hernia represents an extremely rare form of femoral hernia with incarceration
of the appendix within the hernial sac. The clinical presentation is nonspecific, which accounts
for the high rate of intraoperative diagnosis. We present a 74-year-old female patient with a
painful, irreducible mass in the right inguino-femoral region and signs of peritoneal irritation.
Intraoperatively, a gangrenous appendix with perforation and fibrinopurulent peritonitis was
found. Appendectomy and McVay repair were performed. De Garengeot's hernia requires early
recognition and appropriate surgical management.

KEYWORDS
De Garengeot hernia, femoral canal, appendix, appendectomy

INTRODUCTION

Femoral hernias account for approximately 3—4% of all groin hernias and are characterized by
a high risk of incarceration due to the narrow anatomical canal. In a small proportion of cases
(0.15—5%), the hernial sac contains the appendix — a condition known as De Garengeot's
hernia, first described in 1731 by the French surgeon René-Jacques Croissant de Garengeot.
This is an exceptionally rare pathology, with fewer than 500 cases documented in the world
literature to date. [1,2,3]

The clinical course is nonspecific; typical symptoms include a painful, irreducible mass in the
inguino-femoral region, sometimes accompanied by redness and local swelling. Classical
symptoms of acute appendicitis are usually absent, which complicates the preoperative
diagnosis. Imaging methods, particularly computed tomography, play an important role in
diagnostic clarification, but their specificity and sensitivity remain limited. Because of the risk
of perforation and septic complications, surgical treatment is mandatory and should be
performed without delay. The surgical approach consists of appendectomy and repair of the
hernial defect. [1,2,3,4]

CASE REPORT

A74-year-old woman was admitted as an emergency case with complaints of a painful swelling
in the right inguino-femoral area of 48 hours' duration, later followed by diffuse abdominal
pain, nausea, and a single episode of vomiting. Her medical history included arterial
hypertension, chronic ischemic heart disease, and a previous mastectomy for breast
carcinoma.

On clinical examination, a painful, irreducible mass consistent with a femoral hernia was
palpated in the right inguino-femoral region, with overlying erythema. The abdomen was
diffusely tender on palpation with signs of peritonealirritation. The preoperative diagnosis was
incarcerated femoral hernia, with no clinical evidence at that stage suggesting acute
appendicitis.

Laboratory findings revealed leukocytosis (12.8 x 10%/L), neutrophilia, and elevated CRP (195
mg/L). Plain abdominal radiography demonstrated small bowel air-fluid levels in the lower right
abdominal quadrant (Fig. 1).
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Figure 1. Plain abdominal radiograph — small bowel air-fluid
levels in the lower right abdominal quadrant

Through a right para-inguinal incision, the hernial sac was reached and found to contain a
gangrenous appendix with perforation at the tip and cloudy exudate as hernial content (Fig. 2).

-~

Figure 2. De Garengeot’s hernia - schematic representation of the intraoperative finding
(generated using artificial intelligence - Sora)

The base of the appendix could not be visualized due to the anatomical configuration of the
femoral canal. For thisreason, an additional lower midline laparotomy was performed, revealing
diffuse fibrinopurulent peritonitis. Appendectomy, abdominal lavage, and femoral canal repair
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according to McVay were carried out. Histological examination confirmed acute gangrenous
appendicitis with fibrinopurulent periappendicitis.

The postoperative course was uneventful under antibiotic prophylaxis. The patient was
discharged on the sixth postoperative day in good general condition, with a steady decrease in
inflammatory markers.

DISCUSSION

De Garengeot's hernia is an extremely rare condition in which the appendix is located within
the femoral canal. According to various sources, its incidence ranges from 0.15% to 5% of all
femoral hernias. A gender imbalance is noted — elderly women are most commonly affected,
with afemale-to-male ratio of approximately 5:1. The mean age at diagnosisis around 70 years.
This is probably due to anatomical differences in females, such as a wider pelvis and greater
predisposition to femoral hernias. [1,2]

The femoral canal is a narrow anatomical space bounded anteriorly by the inguinal ligament,
medially by the lacunar ligament, and laterally by the femoral vein (Fig. 3). This configuration
accounts for the increased risk of incarceration. The presence of the appendix in the hernial
sac is explained by variations in the mobility and position of the cecum and appendix. A long
and mobile appendix or a low-lying cecum increases the likelihood of its entry into the femoral
canal. Strangulation and ischemia occur rapidly due to the restricted space, and even
perforation may remain localized without generalized peritonitis, further masking the clinical
picture. [1,2]

mguinal lnzament
Medial femoral artery
femoral sheath | ’ Z M. iliacus
femoral vein s
femoral canal n femoralis
lig lacunare
femoral nng

I7(.”00]:7&1"8 ligament

i ;
M. pectineus ER T Lateral

Figure 3. Anatomy of the femoral region - schematic representation

The clinical presentation usually mimics that of an incarcerated femoral hernia. Typically, a
painful, irreducible swelling is found in the inguino-femoral area, sometimes associated with
erythema and edema of the overlying skin. In classic cases, there are no symptoms of acute
appendicitis such as abdominal pain, fever, or peritoneal signs. This nonspecificity makes the
preoperative diagnosis difficult and often misleading. [1,2,3,4]

Preoperative diagnosis of De Garengeot's hernia remains a significant challenge. In a
systematic review by Guenther et al. (2021), only 31.5% of cases were diagnosed
preoperatively, while in more than two-thirds, the diagnosis was made intraoperatively.
Computed tomography (CT) is the most informative method, but its sensitivity is limited
(approximately 61%), and its specificity reaches about 70%. Typical findings include a tubular
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structure within the femoral canal with signs of inflammation. Ultrasonography alone rarely
suffices for diagnosis, and the appendix can be identified only in isolated cases. MRI can also
be useful, but is rarely employed due to the urgent nature of the condition. [1,2,4,5]

Because of its rarity, there is no universally accepted “gold standard” for surgical treatment.
Most commonly, an open inguinal or femoral approach is used, allowing appendectomy and
hernioplasty through a single incision. If an appendectomy cannot be performed, an additional
approach (usually lower midline laparotomy) may be required. In recent years, laparoscopic
techniques have gained popularity, allowing simultaneous appendectomy and hernia repair
with favorable short-term outcomes and low complication rates.

The choice of hernia repair method depends on the intraoperative findings. In the presence of
inflammation, gangrene, or perforation of the appendix, tissue-based repair (such as McVay or
Cooper]is preferred to avoid infection risk associated with prosthetic mesh placement. [3,4,6]
The overall rate of postoperative complications is around 10%, the most common being wound
infections followed by postoperative ileus. No mortality has been reported in large series.
Timely diagnosis and early surgical intervention are crucial for favorable outcomes. [1,2]

CONCLUSION

De Garengeot's hernia represents a rare form of femoral hernia characterized by the presence
of the appendix within the hernial sac. The clinical presentation is generally nonspecific, which
explains the high proportion of intraoperative diagnoses. Imaging methods, particularly
computed tomography, may assist in preoperative diagnosis, although their diagnostic value
remains limited.

Surgical treatment is the method of choice and should be performed immediately upon
presentation of a patient with a clinical picture of an incarcerated femoral hernia, due to the
high risk of ischemic changes and appendix perforation. The choice of surgical approach and
technique for reconstruction of the femoral defect should be individualized based on
intraoperative findings. Inflammatory changes in the appendix are the main determinant for
preferring tissue repair, whereas synthetic mesh may be used in the absence of contamination.
The presentation of clinical cases is essential for better understanding of this nosological
entity, optimizing diagnostic algorithms, and improving surgical management. The
accumulation of clinical experience and systematization of published data are prerequisites
for the future development of standardized treatment recommendations for De Garengeot's
hernia.
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OCTbP ANEHAMUUT NP UMYHOKOMMPOMETWUPAH NMALIMEHT CAEA YEPHOAPOBHA
TPAHCMAAHTALMA: KAMHUYEH CAYYAW [BULGARIAN]

PE3HOME
Ocmpusim aneHguuum e Hall-ueCcMOoMO CNeWHO XUpypa2uyHo cbcmosHue B cBemoBeH Mmaw,ab,
uguckBawo cBoeBpemeHHa guazHocmuka u onepamuBHa Hameca. Mpu

umyHokoMnpomemupaHu nauyueHmu, BkalouumeAnHO MpaHcnAaHMuUpaHU U NOgAOXKEHU Ha
uMyHocynpecuBHa mepanus, 3a6oaaBaHemo MoXke ga npomuua ¢ amunuyHa kauHuuHa u3sBa,
koemo ga goBege go guazHOoCmMuuyHO 3a6aBsHe u noBuweH puck om ycAokHeHus.
NpegcmaBame cayual Ha 54-z20guweH nauueHM CcAeg OpmMOMONUYHA UYepHogpobHa
mpaHchAaHmauyus, Ha noggopXawa mepanus ¢ Tacrolimus. MayueHmbvm nocmvnBa c
HecneuyuduuHu kopeMHu onaakBaHusa, 6e3 debpuaumem, HOo ¢ noBuweHu Bvb3nanumeAHu
mapkepu. ObpazHama guazHocmuka ycmaHoBsB8a ocmbp aneHguuum ¢ AokaneH nepumoHum.
N3BvpweHa e nanapockoncka aneHgekmomusi ¢ 2aagko npomekoA caegonepamuBeH nepuog.
XucmonozuuHo e nomBovpgeH dAeaMOHO3eH aneHguuum ¢ QuUHPUHO3HO-2HOEH
nepuaneHguuum.

Hawuam cayuall noguepmaBa 3HaueHuemo Ha Bucokama kauHuyHa BgumeaHocm, paHHama
obpagzHa guazHocmuka u Aanapockonckus nogxog npu umyHokoMnpomMemupaHu nayueHmu.

KARQUYOBU AYMUA
0CMbp aneHguuum, yuepHogpobHa mpaHcnAaHmMauus, ocmbvp kopem

BbBEAEHUE

Ocmpusim aneHguuum e egHa om Hal-Yecmume NPUYUHU 3a CNewHa Xupypau4yHa HaMmeca,
kamo yecmomama My Bapupa mexXgy 7% u 8% om HaceAeHuemo. B CbeguHeHume wamu
20guwHo ce pezucmpupam okoao 300 000 xocnumaauszauyuu no mo3u noBog.

Bonpeku BwvBekgaHemo Ha aHmubakmepuaAHO AeueHUue npu HeycAOXHEeHU CAyuau,
onepamuBHomo AeueHue npogbnkaBa ga 6bge 3nameH cmaHgapm

AudepeHuuanHume gua2Ho3u, kamo: HeymponeHU4YeH eHmepum, uumomMezanoBupyceH uAu
kanocmpuguaneH koanum mpsi6Ba ga ce umam npegBug nopagu gobpomo uM noBausiBane
koHcepBamuBHo npu HeycAoXkHEHUME uM dopMu 6e3 gaHHU 3a nepdopauust UAU UCXEMUS.
Okono 30% om mpaHchAaHmMupaHume nayueHmu nocew,aBam cnewHo omgeneHue no noBog
kopemMHa 6oaka, Ho camo okono 10% 6uxa umaAnu Hykga om cnewHa onepamuBHa
uHmepBeHuus. [2]

Yecmomama Ha 0Cmbp aneHguuum npu nauueHmu cAeg YepHogpobHa mpaHCcnAaHMauus e
Hucka (0.09%-0.55%), Ho e cBbp3aHa c noBuweH puck om ycaokHeHus.

AuazHocmukama Ha ocmpus aneHguuum npu uMyHokoMnpoMemupaHu hayueHmu
npegcmaBasBa npegu3zBukameacmBo nopagu Auncama Ha munuyHu cumnmomu. ToBa
cv3gaBa puck om kvcHa gua2Ho3a, nepdopauuss u cenmuuHu ycAoXkHeHus. KAuHuyHama
kapmuHa uecmo BknalouBa 6oaka B goaHus geceH kBagpaHm, 2ageHe, noBpvwaHe u
debpunumem, gokamo AabopamopHume noka3ameAu 4yecmo Ca amunuyHU — Aunca Ha
AeBkouumo3sa npu 3aBuweHo CRP [1,3]

KoMnlomopHa momozpadusa (KT) u AabopamopHu u3caegBaHua ce npenopbvbyBam npu
YepHOgpobHO MpaHCcNAaHMuUpaHU hauyueHmMu, npegcmaBswu ce ¢ abgomuHanHa 6oaka. KT e
npegnoyumaH guazHocmuuyeH Memog hnhopagu Bucokama cu uyBcmBumeaHocm u
Bv3mokHocmma ga uzkalouu gpyau npuuuHu 3a ocmbp kopem, BkalouumenaHo ycAaoXkHeHuUS,
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cBvp3aHu Cc mpaHcnAaHmauusma, kamo 6uAuapeH meu UuAu CbgoBu ycAOXKHEHUS.
NabopamopHume u3cAegBaHua caegBa ga oueHAmM HaAuvue Ha uHdekuyusa, opzaHHa
gucodyHkuyua u nomeHyuanHu HekenaHu edpekmu om umyHocynpecuBHama mepanus (Hanp.
HeymponeHus). PaHHOmo HacouBaHe KbM mpaHCNA@aHMaAUUOHEH UEeHmMbp  UAU
MyAMuUguUCUUNAUHapeH ekun e CUAHO NnpenopbyumMeAHOo 3a ocuz2ypsiBaHe Ha onMuMaAHO
noBegeHue [4-6]

KoHcepBamuBHomo (camM0 aHmMubuomuuHo] AeyeHue He ce npenopbuBa npu
MmpaHcnAaHmMupaHu nauueHmu nopagu Bucokusa puck om ycaokHeH aneHguuum u no-
HebAazonpusmHume pe3yamamu. CBemoBHomo gpy>kecmBo no cnewHa xupypausa (WSES)
npenopvuBa paHHa xupypauuHa uHmepBeHuus,, kamo aneHgekmomusma caegBa ga ce
u3Bvpwu Bvo3moXkHo Hali-ckopo u 3a npegnoyumaHe B pamkume Ha 24 yaca om nocmaBsHe Ha
guazHo3ama [1]. Aanapockonckama aneHgekmomus e Memog Ha u3bop, kozamo e mexHuuecku
ocbwecmBuma, mwvl kamo ocuzypsBa no-6vp3o Bv3cmaHoBaBaHe, no-manka
caregonepamuBHa 6oaAka u no-Hucka yecmoma Ha paHeBume uHpekuuu B cpaBHeHue c
omBopeHama xupypausi [1,7]. Mpu cBoeBpemeHHa onepamuBHa Hameca pe3yAmamume
06ukHOBeHO ca bAa2onpusMHU gopu Npu UMYHOCynpecupaHu nauyueHmu [3,7].

KAMHUYEH CAYYAWN

MauueHm Ha 54 2oguHU cAeg u3BbpweHa opmoOMONUYHA YepHogpobHa mpaHcnAaHMauyus
npe3 HoemBpu 2024 2 nopagu gekomneHcupaHa YepHogpobHa yupo3a ¢ aAkoxoAnHa emuoAo2usi.
MNMpoBexkga umyHocynpecuBHa mepanus ¢ Tacrolimus 2 mg. MpugpyXaBawu 3aboaaBaHus:
xunepypukeMuss Ha mepanusi C anOnNypuHoA; 3axapeH guabem mun I, koHmpoaAupaH c
ganaz2Au@AO3uUH U apmepuanHa xunepmoHus ¢ gobvbp koHmMpoA Ha ¢oHa Ha aMAOQUNUH U
6uzonponop. PuckoBu ¢pakmupu — mlomloHonyweHe.

KAuHUYHO npegcmaBeH cvbc cpaBHumeAHo HecneuyuduuHu onnakBaHuss — gudy3Ha 6onaka B
kopema, nogyBaHe, napeHe u Memeopu3bM. He cvobwaBa 3a noBuweHa memnepamypa. Om
du3ukanHus npezaeg no-uzpa3eHa naanamopHa 6oae3HeHocm B goneH geceH kopemeH
kBagpaHm 6e3 gaHHU 3a MyckyneH gedaHc u nepumoHeanHo gpa3HeHe. (Du3uonozuyHa
nepucmaamuka. AabopamopHu noka3ameau: CRP 133 mg/L; WBC 11 x 10°%/L, PLT 126 npu
HOPMaAHU CmMOUHOCMU Ha XEMO2AOUH U BuoxumuuHu noka3ameau. Obpa3Ha guazHocmuka:
koHmpacmycuaeHa KT Ha abgoMeH geMOHCMpupa 0CMbp aneHguuum ¢ AokaneH nepumoHum.
(bue. 1). AHecme3uono2uuHOo oueHeH, kamo ASA Ill. W3BvpweHa nranapockoncka
aneHgekmomusa B8 pamkume Ha 3 yaca caeg xocnumaau3auus. Mo Bpeme Ha Aanapockonusima,
yepHuUsa gpob ce HamMepu C HOPMaAHU pa3Mepu 6e3 NamoAO2UYHO YCmaHoBeHU npoMeHuU no
noBvpxHocmma. (pua.2) MumpaonepamuBHo ce ycmaHoBu omoueH aneHgukc ¢ 2aH2peHo3HU
NpoMeHU nOo noBbpxHOCMMa, NAbmMHO cpacmHaA koM okoAHume muvkaHu ¢ ockogHo
konuuecmBo dubpuH 6e3 AokaneH uzauB. (dpue. 3). CAeg Mobuau3zauus ocHoBama Ha aneHgukca
ce kauncupa c noaumepeH kaunc u ce u3Bopwu aneHgekmomus. (du2. 4] XucmoAo2U4HO
guazHo3zama e nomBuvpgeHa, kamo ¢AeamMoHO3eH aneHguuum c ¢GUBPUHO3HO-2HOEH
nepuaneHguuum. CAegonepamuBHusi nepuog npemMuHa 6e3 yCcA0XKHEHUSI C HOPMaAu3UpaHe Ha
mapkepume Ha Bv3naneHue u Bb3cmaHoBeHa uMyHocynpecuBHa mepanus.
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Qua. 4 NpekcvBaHe Ha ocHoBama Ha aneHgukca.
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ANCKYCUA

Ocmpusim aneHguuum npu uMyHokoMnpoMemupaHu nauueHmu Yecmo ce guazHocmuuyupa
cbC 3akbCHeHue nopagu HemunuuyHama cumMnmomamuka. O6uvyalHume KAUHUYHU U
AabopamopHuU nokazameau — ¢ebpuaumem, u3pa3eHa AeBkouumo3a u nepumoHeaAHO
gpa3HeHe — Mo2am ga auncBam. [6]

Mpu mpaHcnAaHMuUpaHuU hayueHmMu yecmomama Ha nepdopauus e no-Bucoka 8 cpaBHeHue ¢
obwama nonyaauusi, kamo Hskou u3caegBaHus couam go 40—50% [6]. ToBa Hana2a paHHO
BkalouBaHe Ha obpa3Ha guazHocmuka, kamo 3a npegnouumaHe e koHmpacmycuneH KT. [8]
Nanapockonckussm nogxog ce cuuma 3a npegnoyumaH npu UMyHocynpecupaHu nauyueHmu,
nopagu no-Huckama uyecmoma Ha nhocmonepamuBHu uHdekuyuu u no-6vp30
Bvb3cmaHoBsBaHe [9]. B npegcmaBeHusa cayval HaBpemeHHama guazHocmuka u onepamuBHa
HaMmeca goBegoxa go bAazonpussmeH u3xog.

3AKAHYEHUE

Ocmpusim aneHguuum npu umyHokoMnpomMemupaHu nauueHmu e psagko, HO NOMEeHUUaAHO
»kuBomo3zacmpawaBawo cvcmosiHue, uguckBawo Bucoka kauHuuHa BgumeAHoCcm U paHHa
obpagzHa guazHocmuka. Aanapockonckama aneHgekmomus e epekmuBeH u 6e3onaceH memog
Ha AeueHue, kolmo moXke ga MuHumu3upa pucka om ycaoXkHeHus u ga ocu2ypu gobop
nocmonepamuBeH pe3yamam gopu Npu nauueHmu CAeg mpaHcnNAaHmMauus.
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ACUTE APPENDICITIS IN AN IMMUNOCOMPROMISED PATIENT FOLLOWING LIVER
TRANSPLANTATION: A CASE [ENGLISH]

SUMMARY

Acute appendicitis (AA) is the most frequent emergency surgical condition globally, requiring
early diagnosis and surgical intervention. In immunocompromised individuals, such as
transplant recipients on immunosuppressive treatment, the disease can present with an
unusual signs and symptoms, which can result in diagnostic delays and an increased risk of
complications. We report the case of a 54-year-old male patient who has undergone
orthotopic liver transplantation (OLT) and is currently on Tacrolimus therapy. The patient
presented nonspecific abdominal symptoms, absence of fever, and increased inflammatory
markers. Imaging studies verified acute appendicitis along with localized peritonitis. A
laparoscopic appendectomy had been performed, followed by an uneventful postoperative
course. Histopathology verified phlegmonous appendicitis along with fibrino-purulent
periappendicitis. This case highlights the necessity of advanced clinical attention, prompt
diagnostic imaging, and a laparoscopic approach inimmunocompromised individuals.

KEYWORDS
acute appendicitis, liver transplantation, acute abdomen

INTRODUCTION

Acute appendicitis is a major reason for emergency surgical procedures, with a lifetime
frequency of 7% to 8% in the population. Annually, over 300,000 hospitalizations associated
with AA are recorded in the United States. Although the implementation of antibiotic therapy
for certain uncomplicated patients, surgical intervention continues to be the gold standard.
Attention must be given to differential diagnosis, including neutropenic enterocolitis,
cytomegalovirus, and Clostridioides difficile colitis, as their mild presentations (absence of
perforation or ischemia) are frequently recommended as conservative treatment. [1]
Approximately 30% of transplant recipients present at the emergency department with
abdominal discomfort; however, only about 10% require urgent surgical intervention. [2]

The incidence of acute appendicitis in patients following liver transplantation is uncommon
(0.09%—0.55%) but correlates with an increased risk of complications. The diagnosis of AA in
immunocompromised patients poses a significant challenge due to the often lack of usual
manifestations. This provides a risk of delayed detection, perforation, and septic
complications. The clinical presentation frequently comprises right lower quadrant (RLQ) pain,
nausea, vomiting, and fever, although laboratory findings may be abnormal, including the
absence of leukocytosis despite an elevated C-reactive protein (CRP) level. [1,3]

Computed tomography (CT) and laboratory studies should be performed for liver transplant
recipients presenting abdominal pain. CT is the primary diagnostic method due to its high
sensitivity and capacity to rule out various causes of acute abdomen, including transplant-
related problems such biliary leakage or vascular issues. Laboratory evaluations must examine
for infection, organ failure, and any side effects of immunosuppressive treatment (e.g.,
neutropenia). Early referral to a transplant center or a multidisciplinary team is strongly
recommended to ensure optimal care. [4-6]

Conservative (antibiotic-only) treatment is inadvisable for transplant recipients due to the
elevated risk of suboptimal outcomes. The World Society of Emergency Surgery (WSES)
endorses prompt surgical intervention, recommending that appendectomy be performed as
soon as feasible, ideally within 24 hours of diagnosis, to ensure optimal treatment. [1]
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Laparoscopic appendectomy is the method of choice when technically possible, as it facilitates
shorter recovery, minimizes post-operative pain, and reduces the risk of surgical site
infections relative to open surgery.[1,7] Timely operative intervention usually results in optimal
results, even in immunocompromised patients.

CASE REPORT

A 54-year-old male patient received orthotopic liver transplantation (OLT) in November 2024
due to decompensated liver cirrhosis of alcoholic etiology. He was undergoing further
immunosuppressive therapy with Tacrolimus at a dosage of 2 mg. Comorbidities consisted
hyperuricemia (managed with Allopurinol), type Il diabetes mellitus (regulated with
Dapagliflozin), and well-managed arterial hypertension (treated with Amlodipine and
Bisoprolol). Smoking was identified as a risk factor.

Physical examination revealed a distended abdomen without tenderness or guarding in the
rightiliac fossa. A perceptible fullness was observed overlying this area. Furthermore, rebound
tenderness was absent, and Rovsing's sign was negative. Peristalsis was physiological.
Laboratory results indicated: CRP 133 mg/L; WBC 11x1079/L; Platelets 126, with normal
hemoglobin and biochemical markers. Diagnostic imaging: contrast-enhanced abdominal CT
revealed acute appendicitis along with localized peritonitis (Fig.1). The anesthesiological
assessment classified the patient as ASA Ill. A laparoscopic appendectomy was performed
within three hours after admission. During laparoscopy, the liver appeared normal in size, with
no pathological alterations observed on its surface (Fig.2).

During the procedure, the appendix was observed to be edematous with gangrenous
alterations on its surface, firmly adherent to the adjacent tissues with minimal fibrin present,
but without any localized effusion (Fig. 3). After it was initial dissection, the appendix base was
secured with a polymeric clip, and an appendectomy was performed (Fig. 4). Histological
analysis confirms the diagnosis of phlegmonous appendicitis accompanied by fibrino-purulent
periappendicitis. The postoperative course was uneventful, with normalization inflammatory
markers and reintroduction of the immunosuppressive regimen.
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Fig. 1 CT image demonstrating an inflamed appendix.
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Fig. 2 Intraoperative view of the transplanted liver (graft).
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Fig. 4 Ligation of the appendiceal base.
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DISCUSSION

In immunocompromised patients, acute appendicitis is often recognized late due to unusual
symptoms. Common clinical and laboratory indicators—fever, significant leukocytosis, and
peritoneal irritation—may be missing. [6] The incidence of perforation in transplant recipients
is higher relative to the general population, with certain studies indicating rates as high as 40—
50%. [6] The early adoption of diagnostic imaging is essential, with contrast-enhanced CT
being the preferred modality. [8] The laparoscopic approach is considered favorable for
immunosuppressed individuals because of its reduced rate of postoperative infections and
shorter recovery time. [9] In this case, prompt diagnosis and surgical intervention resulted in
an effective outcome.

CONCLUSION

Acute appendicitis in immunocompromised individuals is an uncommon yet potentially fatal
illness that needs heightened clinical attention and prompt diagnostic imaging. Laparoscopic
appendectomy is a safe and effective therapy that reduces the risk of complications and
promotes favorable postoperative outcomes, especially in recipients of liver transplants.
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