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SAZETAK

Uvod: Enukleacija je invazivna oftalmoloska procedura pracena izrazenim
nociceptivnim i refleksnim stimulusom, Sto predstavlja znacajan anestezioloski
izazov, naroito kod starijih i komorbidnih pacijenata. Savremeni anestezioloski
trendovi sve viSe favorizuju primenu regionalne anestezije u kombinaciji sa
ciljanom analgosedacijom kao bezbedniju alternativu op3toj anesteziji.

Cilj: Prikazati savremene koncepte primene peribulbarne anestezije u kombinaciji
sa ciljanom intravenskom analgosedacijom esketaminom tokom enukleacije, sa
posebnim osvrtom na hemodinamsku stabilnost, prevenciju okulokardijalnog
refleksa, kontrolu perioperativnog bola, postoperativnu mucninu i povracanje,
kao i mogucnost uklapanja ove tehnike u principe jednodnevne hirurgije.

Metod: U radu je sprovedena narativna analiza dostupne savremene literature
iz oblasti oftalmoloske i regionalne anestezije, sa fokusom na farmakoloska
svojstva esketamina, mehanizme dejstva peribulbarnog bloka i klinicke aspekte
njihove kombinovane primene tokom enukleacije.

Zakljucak: Peribulbarna anestezija u kombinaciji sa esketaminom vodenom
ciljanom analgosedacijom predstavlja bezbedan i efikasan savremeni
anesteziolo3ki pristup za izvodenje enukleacije, naroito kod starije i komorbidne
populacije. Ovaj pristup omogucava stabilnu hemodinamiku, ocuvano spontano
disanje, adekvatnu kontrolu bola, nisku incidencu postoperativne mucnine
i povracanja i brz funkcionalni oporavak, uz mogucnost primene u okviru
jednodnevne hirurgije.
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ABSTRACT

Introduction: Enucleation is an invasive ophthalmic procedure accompanied
by pronounced nociceptive and reflex stimuli, representing a significant
anesthesiological challenge, particularly in elderly and comorbid patients.
Contemporary anesthesiology trends increasingly favor the use of regional
anesthesia combined with targeted analgosedation as a safer alternative to
general anesthesia.

Aim: To present current concepts of peribulbar anesthesia combined with
targeted intravenous esketamine-quided analgosedation during enucleation,
with special emphasis on hemodynamic stability, prevention of the oculocardiac
reflex, control of perioperative pain, postoperative nausea and vomiting, and the
feasibility of integrating this technique into day-surgery protocols.

Methods: Anarrativereview of contemporary literaturein thefields of ophthalmic
and regional anesthesia was conducted, focusing on the pharmacological
properties of esketamine, the mechanisms of action of the peribulbar block, and
the clinical aspects of their combined use during enucleation.

Conclusion: Peribulbar anesthesia combined with esketamine-quided targeted
analgosedation represents a safe and effective contemporary anesthesiological
approach for performing enucleation, particularly in elderly and comorbid
patients. This approach provides stable hemodynamics, preserved spontaneous
respiration, adequate pain control, a low incidence of postoperative nausea and
vomiting, and rapid functional recovery, with the potential for application within
a day-surgery setting.

Keywords: enucleation, peribulbar anesthesia, esketamine, analgosedation,
oculocardiac reflex
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uvoD

Enukleacija predstavlja jednu od najinvazivnijih proce-
dura u o¢noj hirurgiji [1]. lako je hirurski relativno krat-
kotrajna, ova intervencija je pracena izrazito snaznim
nociceptivnim stimulusom i znacajnim hemodinam-
skim i autonomnim reakcijama, ukljuc¢ujudi trigemino-
kardijalni, odnosno okulokardijalni refleks (OKR), $to je
¢ini posebnim anestezioloskim izazovom [2]. Klini¢ka
manifestacija ovih refleksnih odgovora moze ukljuci-
vati bradikardiju, hipotenziju, poremecaje sréanog ri-
tma, a u najtezim slucajevima i asistoliju [2,3].

Tradicionalno, enukleacija se izvodila u uslovima
opste endotrahealne anestezije. Medutim, ovaj prist-
up je povezan sa povecanim rizikom od respiratornih,
kardiovaskularnih i neurokognitivnih komplikacija,
narocito kod starije i komorbidne populacije [4]. U skla-
du sa savremenim anestezioloskim principima, sve veci
znacaj pridaje se primeni regionalnih anestezioloskih
tehnika u kombinaciji sa analgosedacijom, sa ciljem
smanjenja perioperativnog rizika, ubrzanog postoper-
ativnog oporavka i unapredenja ukupne bezbednosti
pacijenata [2,5].

Peribulbarna anestezija predstavlja pouzdanu re-
gionalnu tehniku koja obezbeduje adekvatnu senzor-
nu blokadu i akineziju oka, uz znacajno povoljniji bez-
bednosni profil u poredenju sa retrobulbarnim blokom
[2,6]. U kombinaciji sa kontinuiranom intravenskom
analgosedacijom esketaminom u subanestetickim do-
zama, ovaj pristup omogucava stabilan perioperativni
tok uz oc¢uvano spontano disanje, minimalne hemodi-
namske oscilacije i povoljan postoperativni oporavak
[5,6].

Cilj ovog revijalnog rada je da prikaze savremene
koncepte primene peribulbarne anestezije u kombi-
naciji sa esketaminom tokom enukleacije, sa poseb-
nim osvrtom na hemodinamsku stabilnost, kontrolu
perioperativnog bola, prevenciju okulokardijalnog re-
fleksa, smanjenje incidence postoperativhe mucnine i
povracanja, kao i moguénost uklapanja ovog anestezi-
oloskog pristupa u principe jednodnevne hirurgije.

Regionalna anestezija u o¢noj hirurgiji -
savremeni koncept

Razvoj lokalnih anestetika, uz kontinuirano unapre-
denje tehnika regionalne i lokalne anestezije, znacaj-
no je doprineo razvoju savremene ocne hirurgije [1].
Ove tehnike omogucavaju adekvatnu analgeziju i, u
odredenim slucajevima, pouzdanu akineziju oka uz
minimalno sistemsko opterecenje, $to je od posebnog
znacaja kod starijih i komorbidnih pacijenata [2].
NajceS¢e primenjivane anestezioloske tehnike u
oftalmoloskoj hirurgiji ukljucuju topikalnu anesteziju,

INTRODUCTION

Enucleation represents one of the most invasive pro-
cedures in ophthalmic surgery [1]. Although surgically
relatively short in duration, this intervention is accom-
panied by an extremely strong nociceptive stimulus
and significant hemodynamic and autonomic res-
ponses, including the trigeminocardiac reflex, i.e., the
oculocardiac reflex (OCR), which makes it a particular
anesthesiological challenge [2]. The clinical manifesta-
tion of these reflex responses may include bradycardia,
hypotension, cardiac arrhythmias, and in the most se-
vere cases, asystole [2,3].

Traditionally, enucleation has been performed un-
der general endotracheal anesthesia. However, this ap-
proach is associated with an increased risk of respirato-
ry, cardiovascular, and neurocognitive complications,
particularly in elderly and comorbid patients [4]. In
accordance with contemporary anesthesiology princi-
ples, increasing importance is being given to the use
of regional anesthesia techniques combined with an-
algosedation, with the aim of reducing perioperative
risk, accelerating postoperative recovery, and improv-
ing overall patient safety [2,5].

Peribulbar anesthesia represents a reliable regional
technique that provides adequate sensory block and oc-
ular akinesia, with a significantly more favorable safety
profile compared to the retrobulbar block [2,6]. In com-
bination with continuous intravenous analgosedation
using esketamine in subanesthetic doses, this approach
enables a stable perioperative course with preserved
spontaneous respiration, minimal hemodynamic fluc-
tuations, and favorable postoperative recovery [5,6].

The aim of this review article is to present contem-
porary concepts in the application of peribulbar anes-
thesia combined with esketamine during enucleation,
with particular emphasis on hemodynamic stability,
perioperative pain control, prevention of the oculocar-
diac reflex, reduction in the incidence of postoperative
nausea and vomiting, as well as the potential integra-
tion of this anesthetic approach into the principles of
day-case surgery.

Regional Anesthesia in Ophthalmic Surgery -
Contemporary Concept

The development of local anesthetics, along with the
continuous improvement of regional and local anest-
hesia techniques, has significantly contributed to the
advancement of modern ophthalmic surgery [1]. These
techniques provide adequate analgesia and, in certain
cases, reliable ocular akinesia with minimal systemic
burden, which is particularly important in elderly and
comorbid patients [2].
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subkonjunktivalnu i subtenonsku anesteziju, kao i ret-
robulbarni i peribulbarni blok [2,3]. Topikalna anestezi-
ja ne obezbeduje akineziju oka i stoga nije pogodna za
duboke orbitalne zahvate, ali predstavlja standardnu
metodu u minimalno invazivnim procedurama. Sub-
tenonska anestezija omogucava pouzdanu analgeziju
prednjeg segmenta oka uz delimi¢nu akineziju i po-
voljan bezbednosni profil, zbog ¢ega se Cesto koristi u
svakodnevnoj klinickoj praksi [3].

Retrobulbarni blok obezbeduje brzu i efikasnu an-
algeziju i akineziju oka i orbite, ali je povezan sa pov-
ecanim rizikom od ozbiljnih komplikacija, uklju¢ujuci
perforaciju bulbusa, povredu optickog zivca, intrava-
skularnu aplikaciju anestetika i intratekalno Sirenje
sa potencijalno zivotno ugrozavaju¢om anestezijom
mozdanog stabla (,brainstem anesthesia”) [4].

Peribulbarni blok je razvijen sa ciljem smanjenja
navedenih rizika uz ocuvanje visoke efikasnosti re-
gionalne anestezije [1,4]. Izvodi se jednom ili dvema
punkcijama, naj¢escée inferotemporalnim pristupom,
uz ekstrakonalnu aplikaciju lokalnog anestetika, sa-
mostalno u obliku 2% lidokaina ili u kombinaciji sa
0,5% levobupivakainom radi produzenog dejstva.
Difuzijom lokalnog anestetika postize se blokada
senzornih i motornih vlakana n. ophthalmicus (V1),
n. maxillaris (V2), kao i lll, IV i VI kranijalnog Zivca do
nivoa cilijarnog gangliona [2,4]. U poredenju sa retro-
bulbarnim blokom, peribulbarni pristup ima znaéajno
povoljniji bezbednosni profil, uz stabilniju kontrolu
intraokularnog pritiska (IOP) i okularnog perfuzionog
pritiska (OPP), kao i nizu incidencu okulokardijalnog
refleksa (OKR) [1,5].

Esketamin u ciljanoj analgosedaciji -
farmakoloski profil i klinicka primena

Esketamin je potentni antagonista NMDA receptora sa
izrazenim analgetskim i sedativnim dejstvom, uz mini-
malan uticaj na respiratorni centar [6]. Kao S-enantio-
mer ketamina, odlikuje se priblizno dvostruko ve¢om
afinitetnom i analgetskom potentnosc¢u, sto omogu-
¢ava pouzdanu analgeziju u subanesteti¢ckim dozama
uz manju ucestalost psihomimetskih nezeljenih efeka-
ta u poredenju sa racemskim ketaminom [6,7]. Pored
primarnog delovanja na NMDA receptore, esketamin
ostvaruje i dodatne efekte putem opioidnih receptora,
monoaminskih puteva i voltazno-zavisnih kalcijumskih
kanala, ¢ime se postize multimodalni analgetski efekat
bez klinicki znacajne respiratorne depresije [6-8].
Farmakokineticki profil esketamina karakterisu brz
pocetak dejstva (30-60 sekundi nakon intravenske
primene), kratak kontekst-zavisni poluZivot i predvid-
iva eliminacija, $to omogucava preciznu titraciju infuz-
ije i brz oporavak nakon prekida primene [7,8]. Njegov

A CONTEMPORARY NARRATIVE REVIEW

The most commonly used anesthetic techniques
in ophthalmic surgery include topical anesthesia, sub-
conjunctival and sub-Tenon’s anesthesia, as well as
retrobulbar and peribulbar blocks [2,3]. Topical anes-
thesia does not provide ocular akinesia and is there-
fore not suitable for deep orbital procedures, but it
represents the standard method in minimally invasive
interventions. Sub-Tenon’s anesthesia provides reliable
analgesia of the anterior segment of the eye with par-
tial akinesia and a favorable safety profile, which is why
it is frequently used in routine clinical practice [3].

The retrobulbar block provides rapid and effective
analgesia and akinesia of the eye and orbit but is asso-
ciated with an increased risk of serious complications,
including globe perforation, optic nerve injury, intra-
vascular injection of the anesthetic, and intrathecal
spread with potentially life-threatening brainstem an-
esthesia [4].

The peribulbar block was developed with the aim
of reducing the aforementioned risks while maintain-
ing high efficacy of regional anesthesia [1,4]. It is per-
formed using one or two injections, most common-
ly via an inferotemporal approach, with extraconal
administration of the local anesthetic, either as 2%
lidocaine alone or in combination with 0.5% levobu-
pivacaine to prolong the duration of action. Through
diffusion of the local anesthetic, sensory and mo-
tor fibers of the ophthalmic (V1) and maxillary (V2)
branches of the trigeminal nerve, as well as cranial
nerves lll, IV, and VI up to the level of the ciliary gan-
glion, are blocked [2,4]. Compared to the retrobulbar
block, the peribulbar approach has a significantly more
favorable safety profile, with more stable control of in-
traocular pressure (IOP) and ocular perfusion pressure
(OPP), as well as a lower incidence of the oculocardiac
reflex (OCR) [1,5].

Esketamine in Targeted Analgosedation -
Pharmacological Profile and Clinical Application

Esketamine is a potent NMDA receptor antagonist
with pronounced analgesic and sedative properties,
exerting minimal influence on the respiratory center
[6]. As the S-enantiomer of ketamine, it demonstrates
approximately twice the receptor affinity and analge-
sic potency, enabling reliable analgesia at subanest-
hetic doses with a lower incidence of psychomimetic
adverse effects compared to racemic ketamine [6,7].
In addition to its primary action on NMDA receptors,
esketamine exerts supplementary effects via opioid
receptors, monoaminergic pathways, and voltage-ga-
ted calcium channels, thereby producing a multimodal
analgesic effect without clinically significant respira-
tory depression [6-8].
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umereni simpatikomimetski efekat doprinosi odrza-
vanju srcane frekvence i srednjeg arterijskog pritis-
ka u fizioloskim granicama, ¢ime se smanjuje rizik od
perioperativne hipotenzije, koja se ¢esto javlja tokom
duboke sedacije ili opSte anestezije [6,9].

U kontekstu enukleacije, procedure koju karak-
teriSu intenzivan nociceptivni stimulus, trakcija ekstra-
okularnih misi¢a i manipulacija opti¢kim nervom, neo-
phodni su ocuvani respiratorni refleksi, hemodinams-
ka stabilnost i adekvatna analgezija. U tom smislu,
esketamin predstavlja racionalan izbor za kontinuiranu
analgosedaciju [5,9].

U poredenju sa propofolom, esketamin omoguca-
va stabilnije odrzavanje hemodinamskih parametara,
uz ogranicene fizioloske fluktuacije arterijskog pritis-
ka i srcane frekvence [5,10]. Midazolam, iako efikasan
anksiolitik, ne poseduje analgetska svojstva i ¢esto
zahteva dodatnu primenu opioida, dok deksmedeto-
midin, uprkos ocuvanoj respiratornoj funkciji, moze
dovesti do bradikardije i hipotenzije, uz potencijal-
no nedovoljnu analgeziju tokom izrazito bolnih faza
enukleacije [3,5].

Prednosti peribulbarne anestezije uz esketamin
tokom enukleacije

Vecina pacijenata podvrgnutih enukleaciji pripada sta-
rijoj populaciji i ¢esto ima pridruzena kardiovaskular-
na, respiratorna i metaboli¢ka oboljenja, 5to znacajno
povecava perioperativni rizik u uslovima opste aneste-
zije [11]. Prednosti regionalnog anestezioloskog pri-
stupa ogledaju se uizbegavanju manipulacije disajnim
putem, smanjenju hemodinamskih oscilacija, minimal-
nom sistemskom optereéenju i brzem postoperativ-
nom oporavku [2,11].

U tom kontekstu, peribulbarna anestezija u kombi-
naciji sa ciljanom analgosedacijom esketaminom omo-
gucava stabilnije vrednosti arterijskog pritiska i sréane
frekvence, uz ocuvano spontano disanje i zastitne re-
fleksne mehanizme [5,9].

Enukleacija predstavlja jedan od najizrazenijih re-
fleksogenih zahvata u o¢noj hirurgiji. Aktivacija trigem-
ino-vagalnog refleksnog luka tokom trakcije ekstra-
okularnih misi¢a i manipulacije optickim nervom moze
dovesti do pojave okulokardijalnog refleksa (OKR), sa
potencijalno ozbiljnim hemodinamskim posledicama
[2,4]. Kombinacija peribulbarne anestezije i analgose-
dacije esketaminom doprinosi smanjenju incidence
ovog refleksa kroz efikasnu blokadu aferentnih reflek-
snih puteva i modulaciju autonomnog odgovora [5].
Smanjena potreba za opioidnim analgeticima dodatno
rezultuje nizom ucestalos¢u postoperativne muénine i
povracanja, brzim funkcionalnim oporavkom i vec¢im
komforom pacijenata [1,8].

The pharmacokinetic profile of esketamine is char-
acterized by a rapid onset of action (30-60 seconds
following intravenous administration), a short con-
text-sensitive half-life, and predictable elimination,
allowing precise infusion titration and rapid recovery
after discontinuation [7,8]. Its moderate sympathomi-
metic effect helps maintain heart rate and mean arterial
pressure within physiological ranges, thereby reducing
the risk of perioperative hypotension, a common com-
plication of deep sedation or general anesthesia [6,9].

In the context of enucleation, a procedure charac-
terized by intense nociceptive stimulation, traction of
the extraocular muscles, and manipulation of the optic
nerve, preservation of respiratory reflexes, hemody-
namic stability, and adequate analgesia are essential.
In this regard, esketamine represents a rational choice
for continuous analgosedation [5,9].

Compared with propofol, esketamine enables
more stable maintenance of hemodynamic parame-
ters, with limited physiological fluctuations in arterial
pressure and heart rate [5,10]. Midazolam, although an
effective anxiolytic, lacks intrinsic analgesic properties
and often necessitates adjunctive opioid administra-
tion, whereas dexmedetomidine, despite preserving
respiratory function, may induce bradycardia and
hypotension, with potentially insufficient analgesia
during highly painful phases of enucleation [3,5].

Advantages of Peribulbar Anesthesia with
Esketamine During Enucleation

The majority of patients undergoing enucleation be-
long to the elderly population and frequently present
with concomitant cardiovascular, respiratory, and me-
tabolic comorbidities, significantly increasing periope-
rative risk under general anesthesia [11]. The advanta-
ges of a regional anesthetic approach include avoiding
airway manipulation, reducing hemodynamic fluctu-
ations, minimizing systemic burden, and accelerating
postoperative recovery [2,11].

In this context, peribulbar anesthesia combined
with targeted analgosedation using esketamine pro-
vides more stable arterial pressure and heart rate val-
ues while preserving spontaneous ventilation and pro-
tective reflex mechanisms [5,9].

Enucleation represents one of the most pronounced
reflexogenic procedures in ophthalmic surgery. Activa-
tion of the trigemino-vagal reflex arc during traction of
the extraocular muscles and manipulation of the optic
nerve may provoke the oculocardiac reflex (OCR), po-
tentially leading to serious hemodynamic consequences
[2,4]. The combination of peribulbar anesthesia and an-
algosedation with esketamine reduces the incidence of
this reflex by effectively blocking afferent reflex pathways
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DISKUSIJA

Primena peribulbarne anestezije u kombinaciji sa ci-
ljlanom intravenskom analgosedacijom esketaminom
predstavlja racionalan i savremen odgovor na speci-
ficne anestezioloske zahteve koje namece enukleaci-
ja [1,2]. Ovaj multimodalni pristup objedinjuje pred-
nosti stabilne regionalne analgezije i akinezije oka
sa centralnom analgezijom i sedacijom uz ocuvano
spontano disanje, ¢ime se izbegavaju hemodinamske
i respiratorne oscilacije karakteristi¢cne za opstu ane-
steziju [2-4].

Poseban znacaj ovog koncepta ogleda se u njegov-
oj primeni kod starije i komorbidne populacije, kod
koje su kardiopulmonalne i neurokognitivne rezerve
Cesto ogranicene [5,6]. Stabilna hemodinamika, efikas-
na prevencija okulokardijalnog refleksa i smanjena po-
treba za opioidima doprinose boljoj kontroli postoper-
ativnog bola, nizoj incidenci postoperativhe mucnine i
povracanja i brzem funkcionalnom oporavku pacijena-
ta[1,3,7]. U tom kontekstu, kombinacija peribulbarnog
bloka i esketaminom vodene ciljane analgosedacije
pokazuje visok stepen bezbednosti i dobru klinicku
toleranciju [2,8].

U skladu sa savremenim fast-track anestezioloskim
protokolima, ovakav pristup omogucava raniju mobi-
lizaciju, kradi boravak u sobi za oporavak i, kod pazl-
jivo selektovanih pacijenata, bezbedno uklapanje
enukleacije u principe jednodnevne hirurgije [4,6].
lako su potrebna dalja prospektivna i multicentri¢na is-
trazivanja radi dodatne standardizacije protokolai pro-
cene dugoroc¢nih ishoda, dostupni podaci iz literature
dosledno ukazuju na klini¢cku opravdanost ovog pristu-
pa [2,5,9]. Na osnovu postojecih dokaza, peribulbarna
anestezija u kombinaciji sa ciljanom analgosedacijom
esketaminom moze se smatrati metodom izbora kod
pazZljivo selektovanih pacijenata koji se podvrgavaju
enukleaciji, uz povoljan balans izmedu bezbednosti,
efikasnosti i komfora pacijenata [1,2].

Ogranicenja dostupne literature

Dostupni dokazi o primeni regionalne anestezije uz
esketamin tokom enukleacije ograniceni su nedostat-
kom velikih, randomizovanih i kontrolisanih studija
[2,5]. Ve¢ina publikovanih radova odnosi se na manje
invazivne oftalmoloske procedure, dok su podaci spe-
cificni za enukleaciju retki i metodoloski heterogeni, sa
varijacijama u anestezioloskim tehnikama, rezimima
sedacije i kriterijumima procene ishoda [3,7,8]. Dodat-
na ogranicenja proizilaze iz etickih i klinickih izazova
sprovodenja randomizovanih studija kod starijih i ko-
morbidnih pacijenata [5,6].

Uprkos tome, postojeci podaci ukazuju na povoljan
trend ka boljoj hemodinamskoj stabilnosti, smanjenju
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and modulating the autonomic response [5]. Reduced
reliance on opioid analgesics further results in a lower
incidence of postoperative nausea and vomiting, faster
functional recovery, and improved patient comfort [1,8].

DISCUSSION

The use of peribulbar anesthesia in combination with
targeted intravenous analgosedation using esketami-
ne represents a rational and contemporary response to
the specific anesthetic demands imposed by enuclea-
tion [1,2]. This multimodal approach integrates the be-
nefits of stable regional analgesia and ocular akinesia
with central analgesia and sedation while preserving
spontaneous respiration, thereby avoiding the he-
modynamic and respiratory fluctuations characteristic
of general anesthesia [2-4].

The particular relevance of this concept is reflect-
ed in its application in elderly and comorbid patients,
whose cardiopulmonary and neurocognitive reserves
are often limited [5,6]. Stable hemodynamics, effective
prevention of the oculocardiac reflex, and reduced opi-
oid requirements contribute to improved postoperative
pain control, a lower incidence of postoperative nausea
and vomiting, and faster functional recovery [1,3,7]. In
this context, the combination of peribulbar block and
esketamine-guided targeted analgosedation demon-
strates high safety and good clinical tolerability [2,8].

In accordance with contemporary fast-track anes-
thetic protocols, this approach enables earlier mobi-
lization, shorter stay in the recovery unit, and-among
carefully selected patients-the safe integration of enu-
cleation into the principles of day-case surgery [4,6].
Although further prospective and multicenter studies
are required to standardize protocols and evaluate
long-term outcomes, the available literature consis-
tently supports the clinical justification of this ap-
proach [2,5,9]. Based on current evidence, peribulbar
anesthesia combined with targeted analgosedation
using esketamine may be considered a method of
choice in carefully selected patients undergoing enu-
cleation, offering a favorable balance between safety,
efficacy, and patient comfort [1,2].

Limitations of the Available Literature

The available evidence regarding the use of regional
anesthesia with esketamine during enucleation is limi-
ted by the lack of large, randomized controlled trials
[2,5]. Most published studies concern less invasive op-
hthalmic procedures, whereas data specific to enucle-
ation are scarce and methodologically heterogeneous,
with variations in anesthetic techniques, sedation re-
gimens, and outcome assessment criteria [3,7,8]. Ad-
ditional limitations arise from the ethical and clinical
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perioperativnog rizika i brzem oporavku pri primeni re-
gionalne anestezije uz analgosedaciju u poredenju sa
opstom anestezijom, $to opravdava dalja istrazivanja i
klinicko razmatranje ovog pristupa [1,2,4,9].
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challenges of conducting randomized studies in elder-
ly and comorbid populations [5,6].

Nevertheless, existing data indicate a favorable
trend toward improved hemodynamic stability, re-
duced perioperative risk, and faster recovery with
regional anesthesia combined with analgosedation
compared to general anesthesia, thereby supporting
further research and clinical consideration of this ap-
proach [1,2,4,9].
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