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Abstract: Pleural empyema is a severe infectious condition that manifests itself with the presence of a purulent
collection in the pleural space. It most often develops as a consequence of bacterial pneumonia, but can also occur
after traumatic injuries, surgical interventions or through the continuous spread of infection from surrounding
anatomical structures. The disease represents a serious clinical challenge due to its complex course and the need for
a multidisciplinary approach to treatment. If not diagnosed and treated promptly, empyema can lead to significant
morbidity and an increased risk of lethal outcome. From a pathophysiological point of view, pleural empyema
progresses through three clearly defined stages. The initial, exudative phase, is characterized by aseptic
accumulation of pleural fluid as a consequence of a local inflammatory process. In the fibrinopurulent stage,
microbial contamination occurs, followed by increased infiltration of inflammatory cells and deposition of fibrin,
which results in the formation of septa and limitation of the purulent collection. The final, organizational phase
involves thickening of the pleural sheets and the formation of a fibrous membrane, which can significantly
compromise lung expansion and contribute to the development of chronic respiratory dysfunction.

The clinical presentation most often includes elevated body temperature, cough with expectoration, chest pain,
shortness of breath and general weakness. The diagnostic process is based on the integration of clinical findings,
laboratory markers of inflammation and modern imaging techniques, including radiography, ultrasonography and
computed tomography of the chest.

Video-assisted thoracoscopy (VATS) is a modern minimally invasive surgical approach that allows direct visual
assessment of the pleural space through a thoracoscope connected to a video system. The procedure is performed
through several small thoracic incisions, which significantly reduces operative trauma, shortens the recovery period
and reduces the incidence of postoperative complications.

The method provides detailed insight into the morphological changes of the pleura and lung parenchyma, which has
particular diagnostic value in patients with etiologically unclear pleural effusion. In addition, VATS allows for
targeted biopsies, confirmation of the diagnosis of pleural empyema, and exclusion of other pathological conditions,
including malignant processes and tuberculosis.

Keywords: Video-assisted thoracoscopic surgery (VATS), pleural empyema, diagnostic algorithm, surgical
management, pleural decortication, pleural drainage.
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Ancrpakrt: [lneBpamHHOT eMIieM € Telka HH(EKTHBHA cocToj0a Koja ce MaHU(ECTHpa CO MPUCYCTBO HA THOjHA
KOJIKIIja BO IUIEBPAJIHUOT MpocTop. HajuecTo ce pa3BuBa Kako Hocienula Ha OakTeprucKa ITHEBMOHH]ja, HO MOXKe
Jla ce jaBU M 10 TPAayMaTCKH MOBPEIH, XUPYPIIKA HHTEPBEHIMU WIN NMPEKy KOHTHHYHPAHO IIMPEeHEe Ha MHPEKIH)a
0J1 OKOJIHUTE aHAaTOMCKHU CTPYKTypu. bonecra npercraByBa ceprno3eH KIMHUYKH TPEAU3BHK MOPAIH CIOKEHUOT TEK
n norpebara oJ MYITHAMCHMIUIMHAPEH IPHUCTAIl BO JIEKyBameTo. J[OKOJKYy HE ce IUjarHOCTHLIMpA W TpEeTHpa
HaBPEMEHO, EMITUEMOT MOXKE J1a JOBEJE JI0 3HAYUTEIeH MOPOUANTET U 3roJIeMEH PU3MK O[] JIeTaJeH UCXO/.

On naToH3HOJIONIKK aCMeKT, IUICBPATHHOT EMIIMeM IIpOrpecupa HU3 TPH jacHO JAe(HHUPAHH CTaJAUYMH.
WHnnujanHata, ekcyfaTHBHA (asza, ce KapaKTepusHpa CO acelTHYHa aKyMynalyja Ha IUIeBpajHa TEYHOCT KaKO
HocHeulla Ha JIOKAJIeH BOCIHalnuTeleH npouec. Bo (GuOpHHOIYpYIEHTHHOT CTaaAMyM HAcTaHyBa MHKpOOHa
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KOHTaMMHalyja, TMpOoCieieHa CO 3rojieMeHa MH(QWITpanrja Ha BOCIAIUTEIHU KIETKH M JAeno3uluja Ha (GpuopwHH,
LITO pe3yNTHpa co GOpMHUpame Ha Mperpajy U OrpaHUuyBamke Ha THOjHATA KOJIEKIHMja. 3aBpIIHATa, OPraHu3alMoHa
¢daza, BKIyuyBa 3ajcOenyBarme Ha IDICBPAIHHTE JMCTOBH M co3laBamke Ha (uOpo3Ha mMemOpaHa, KOja MOXKe
3HAYHUTEITHO JIa ja KOMIPOMHTHpPa OeoapoOHaTa eKcllaH3ija v Ja IPHIOHECE 3a pa3B0j Ha XPOHWYHA PECIUpPaTOPHA
nucyHKIHja.

Knmanukata mpeseHTanuja HajuecTo omdaka IOKadeHa TelIecHa TeMIepaTypa, KalUIda co eKCHEeKTOpaluja,
TopakaiHa 00JIKa, OTE)KHATO JWIICHE M OMIITa ci1abocT. [IMjarHOCTHYKHAOT MpOoIleC ce TeMeNd Ha MHTerpalmja Ha
KIMHUYKUTE HAOM, TaOOpaTOPUCKUTE MAPKEPH HA BOCIHAICHHE M COBPEMEHHUTE MMHIIMHI TEXHHKH, BKIyJyBajKu
penarenorpaduja, ynrpacoHorpaduja u KOMIjyTepusupana ToMmorpaduja Ha rpaHIOT KOIII.

Buneo-acuctupanara topaxockomnuja (BATC) npercraByBa COBpeMEH MHHHMAIHO MHBA3UBEH XUPYPIIKU MPUCTAI
KOj OBO3MOJKYBa JIMPEKTHA BHU3YyEJHA NPOLEHKA Ha IUIEBPATHHOT MPOCTOP NPEKY TOPAKOCKOI MOBP3aH CO BUJIEO-
cucreMm. [Iponenypara ce u3BeayBa NMpeKy HEKOJKY Majld TOPAaKaJHW WHLM3HMH, CO IITO 3HAYMTEIHO CE pelrylupa
orepaTHBHATa Tpayma, c€ CKpaTyBa IEpHUOJOT Ha OMOpaByBame M CE HaMalyBa MHIMJICHIIATa HA TOCTONEPATHBHU
KOMIUIMKAIHH.

Meronara 0BO3MOXYBa ACTAJICH YBHI BO MOP(OJIONIKUTE IPOMEHH Ha IUIEBpaTa M OEI0ApOOHHOT MapeHXnM, IITO
nMa oco0eHa IHMjarHOCTHYKAa BPETHOCT Kaj IallMeHTH CO eTHOJIOIIKKA Hepa3jacHeT IUICBpalieH H3IIUB.
Honomnaurenso, BATC oBo3MoOXyBa 3eMame TapreTHpaHW OHMOICHH, TOTBpJAa Ha [HjarHO3aTa Ha IJIEBPAJCH
eMITHEM M NCKITydyBambhe Ha APYTH MATOIOMIKH COCTOjOH, BKIYyIyBajKH MaJMTHH IIPOLIECH B TYOEpKyJIo3a.

Kayunu 360poBu:Buneo-acuctupana topakockoricka xupypruja (VATS), muieBpaieH eMnueM, T1jarHOCTHIKH
aJITOpUTaM, XHPYPIIKHA MEHAIMEHT, MJIEBPATHA ICKOPTUKAIIN]a, IUIEBPAJIHA JPEHAXKA.

1. BOBE]]

[I1eBpalHUOT eMIHUEM ¢ CepHO3Ha WH(EKTUBHA COCTOj0a KOja MITO CEe KapaKTepH3Hpa CO aKyMyJialldja Ha THOjHA
COJIP)KUHA BO IJICBPATHUOT MPOCTOP M HAjUECTO MOXKE J1a CE jaBU KaKO KOMIUTMKaIHja Ha OaKTepuCKa THEBMOHH]A,
TOpaKaJH{ TPAyMH WM TIOCTONEPATHBHHU COCTOjOH, KO MOXKE Ja MPEIU3BUKaaT CEPHO3HU 3IIPaBCTBEHH MPOOIEMHU
Kaj MaIMeHTOT.

W moxpaj HampeZoKOT BO aHTHMHUKPOOHATa Tepamldja W TUjarHOCTHYKHTE METOAM, OBa 3a00iyBame c¢ yIITe ¢
MOBP3aHO CO 3HayajHa MOPOMIOHUTET W NPONOJDKEHA XOCIHTANN3AHja, 0OCOOCHO Kaj MAlMeHTH CO KOMOPOHIUTETH
WM 0CJIa0CH MMYHOJIONIKU CUCTEM.

HaBpemenara u npenusHa AMjarHo3a, Kako ¥ aJeKBaTHHOT TEPAaNEeBTCKH HPHCTAI, Ce O TOJeMO 3Ha4YeHhe 3a
CIpedyBambe Ha Hporpecuja KoH (UOPO3HM NPOMEHH W XPOHMYEH emnueM. TpaaulHOHAaTHUTE METONH Ha
JIEKyBambe, Kako IITO Ce aHTHOMOTCKA Tepaiuja U TOPAKOIEHTe3a, YEeCTO C€ HEJOBOJHU BO MOHANPEIHATHTE
cTaauyMH Ha OoJiecTa, IITO ja HAMETHYBa NoTpebara o1 MOMHBAa3WBHU MHTEPBEHIINH.

Bo nocneanure nenenun, Buaeo-acuctiupanarta topakockonuja (VATS) ce HameTHa Kako coBpeMeHa, MUHUMAITHO
WHBa3MBHA XUPYpIIKA TEXHUKA KOja OBO3MOXXYBa JMPEKTHA BHU3yeJIM3alija Ha IJIeBpajHaTa MMpa3HUHA, Npeln3Ha
eBaKyallyja Ha THOjHaTa COAP)KMHA, IEKOPTUKAIIMja U 3eMambe OMOTICHCKY MaTepHjall.

Lea na Tpynor:Omiurara 1ei1 Ha OBOj Hay4eH TPYJl € Jia C€ MCIMTA KIMHUYKaTa U XMPYpIUIKaTa yJora Ha BHJEO-
acuctupanara topakockonuja (VATS) Bo aujarHo3aTa M TPETMAHOT Ha IUICBPATHHOT €MIIUEM, CO MOCEOEH aKIEHT
Ha Hej3uHATa e(hUKACHOCT, 0e30€IHOCT U BIIMjaHHEe BP3 HCXOANTE Kaj MAI[CHTHUTE.

Crienu(UYHUTE LIEH Ha UCTPAKYBAKETO Ce:

Ha ce epamyupa nujarHOoCTHYKaTa TouyHocT Ha VATS Bo uIeHTHUKalHMja Ha CTAIMyMOT M MOP(OJIOIIKHTE
KapaKTEePUCTHKU HA IUICBPATHAOT EMITHEM.

Ja ce ananusupa Tepanerckata edukacHocT Ha VATS Bo NOCTUTHYBame 11€I0CHA €BaKyallfja Ha MHOUIUPAHHOT
TUIEBpaJIeH U3JIMB U a/IeKBaTHA IEKOPTUKAIIH]a.

Marepujanu n meroau:lVcTpaxyBamero € TU3ajHIPAHO KaKO PETPOCIIEKTUBHA, ONICEpPBALMCKA KIIMHUYKA CTY/H]a.
AHajM3MpaHu ce MOJAaTOLM OJ MAalMEeHTH CO JUjarHOCTUIIMPAH IJIEBPAJCH eMIIHEM KOM OHJie XOCIUTAIM3UPaHu U
Tpetupanu Ha OJielieHHeTo 3a TopakaiHa xupypruja Bo Knmuuuka Gonuuna Illtum, Bo omnpenelieH BpeMEHCKH
nepuofl. Bo cTtynujata Gea BKIydeHM MalMEHTH O [BaTa MoJja, Kaj KOW JHWjarHo3aTa Ha TUIEBPAJICH eMIHeM Oerlre
MIOCTaBEHa Bp3 OCHOBa Ha KJIMHUYKA CIIMKA, JJAOOPAaTOPUCKH aHAIM3W M PaJHOJIONIKK HAaoAu (peHTreHorpaduja
W/WITM KOMITjyTepu3upana ToMorpaduja Ha rpajieH Koml).

HcrpaxyBameTo Oelre CripoBe/IeHO COTJIACHO €THYKUTE MPHHIUIIN 33 MEANUIMHCKI HCTPaKyBamba U CO MIOYUTYBAE
Ha JoBepiaMBocTa Ha mnoxarouure. Cure wuHpopMmanuu Oea aHAIM3UPaHM AaHOHMUMHO, 0€3 MOXHOCT 3a
UACHTU(UKAIM]jA HA TTAI[CHTUTE.
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2.PE3YJITATH

Tabena op.1: lucmpudyyuja na nayuenmu cnoped noa 00 2017 - 2025 200

Ilon BxynHo nanuenTu
Masxu 42 (83%)
Kenn 9 (17,6%)

H3Bop: Knuanuka bonauuna - Hltun

Tabena 6p.2: Jucmpubyyuja na nayuenmu cnopeo 803pacm

Bo3spachu rpynu [TanueHTH

41-50 21 (41,2%)

51 -60 16 (31,4%)
61-70 7 (13,7%)

>70 7 (13,7%)

H3Bop: Knuanuka bonauuna - Hltun

3. JUCKYCHJA

Bo ananmmsmpanara cepuja IOMHHHMpa Mamikara nomynanuja co 42 manmentu (83%), Bo cmopenda co 9 xeHH
(17,6%), mITO € BO COTJIACHOCT CO TMOJATOILUTE O] IMTepaTypara, Kaje MIeBPATHUOT EMITUEM TOYECTO Ce cpekaBa
Kaj MaIlllku manueHTH. Hajromem nen o manueHTUTe OWie AMjarHOCTHIIMPAaHU BO BTOPHOT CTaJWyM Ha Oolecta —
¢ubpuHonypynentHara ¢aza (34 nauuenTn, 67%), ITO yKa)KyBa Ha 3aI0LHETO MPENO3HaBamke Ha cocTojbara.CaMo
7 naumentu (13,7%) Oune naeHTH(HUKYBaHH BO HHUIIMjATHHOT CTaIuyM, noaeka kaj 10 mamuenrtu (19,6%) donecra
Ouna Bo Tperara, opranusupauka (aza. Bo oHOC Ha TepaneBTCKHOT MEHAIIMEHT, Kaj HajroJieM Jiell O] HallUeHTHTE
(84%) e mpumMeHeT omepaTuBeH TpeTMaH. OTBOpEHa AEKOPTHKAIMja CO TOPAKOTOMHja € M3BEACHa Kaj 13 manueHTn
(25%), nomexa xkaj 30 mamumentn (58,8%) e cmpoBeaeHa MHHMMAIHO WHBa3MBHA yHHNopTaiHa VATS
JEKOPTHKAIIHja.

4. 3AKJIYYOK

[IneBpaJHUOT eMIHeM HPEeTCTaByBa CIOXEHa KIMHMYKA COCTOj0a Koja Oapa HaBpeMeHa AMjarHOo3a M COOABETCH
TEPaNeBTCKH MPUCTAI CO 1]l CIPevyBamke Ha CEPUO3HU KOMILIMKALIMK U [10JI00pYyBambe Ha UCXO/I0T Kaj MalueHTUTe.
PesynraTure ox coBpeMeHara KIMHHMYKA IMPAaKTHKA YKaXXyBaaT JieKa BHE0-aCHCTHpaHaTa TOPAKOCKONHja HMa
3Ha4ajHa yJIora BO MEHAlIMEHTOT Ha oBa 3a00iyBame, 0COOCHO BO CPEAHHTE M MOHAIpEIHATHTE CTaAUYMH, KaJe
KOH3EPBATUBHUOT TPETMAH YECTO € HEJAOBOJICH.

ITpumenata Ha VATS 0B03MOXXyBa AMPEKTHa BU3yelIM3alldja Ha IIEBpalHaTa Npa3HUHA, eUKacHA eBaKyallja Ha
THOjHATa COAP)KUHA M OTCTpaHyBame Ha (HMOPHMHO3HHUTE HACIArd, IITO NPHUAOHECYBa 3a MOOp3a peeKclaH3Wja Ha
0e101po0HOTO TKUBO U TIOA00pa pecnupaTopHa QpyHKIHja.

JUTEPATYPA

Hekimoglu, B., Muhammet, M., & Beyoglu, A. (2022). Pleural empyema management: Impact of video-assisted
thoracic surgery.

Hossain, S. S., Jahan, F. I., Rahman, M. S., Majumdar, M. N. I., & Islam, K. N. (2022). Role of video-assisted
thoracoscopic surgery in the management of pleural empyema. Journal of Armed Forces Medical College,
Bangladesh, 18(1), 19-22.

Karger, A.G. (2023). Effectiveness of immediate video-assisted thoracoscopic surgery for empyema: A multicentre,
retrospective cohort study

Li, C.-M., Chen, Y.-L., Chen, Y.-F., Chen, C.-Y., Huang, C.-L., Hung, W.-H., & Wang, B.-Y. (2024). Optimal
timing for video-assisted thoracic surgery decortication for thoracic empyema.

Luciani, C., Scacchi, A., Vaschetti, R., Di Marzo, G., Fatica, I., Cappuccio, M., Guerra, G., Ceccarelli, G., Avella,
P., & Rocca, A. (2022). The uniportal VATS in the treatment of stage 11 pleural empyema: A safe and effective
approach.

MJMR. (2024). Efficacy of uniportal video-assisted thoracoscopic surgery for initial treatment of early pleural
empyema.

Pilav, I., Alihodzic-Pasalic, A., Musanovic, S., Kadic, K., Dapcevic, M., & Custovic, O. (2024). Efficacy of Video-
Assisted Thoracoscopic Surgery (VATS) in the treatment of primary pleural empyema.

313



KNOWLEDGE — International Journal
Vol.75.4

Ratta, A., Nascimben, F., Angotti, R., Todesco, C., Carlini, V., Fusi, G., De Biagi, L., Straziuso, S., Italiano, F.,
Domenichelli, V., Messina, M., & Molinaro, F. (2023). Pleural drainage vs video-assisted thoracoscopic
debridement in children affected by pleural empyema.

Singh, A., Shikalgar, S., Kolte, S., et al. (2026). Video-assisted thoracoscopic surgery for stage 11 pleural empyema:
A prospective observational study.

Yayan, J., Kriiger, M., & Biancosino, C. (2025). Sex differences in surgical treatment of pleural empyema:
Retrospective comparison of VATS and thoracotomy.

314



