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rema podacima Instituta za javno zdravlje Sr-

bije ,,Dr Milan Jovanovi¢ Batut®, svake godine
se u Srbiji registruje preko 42.000 novih slucajeva
maliniteta sa tendencijom rasta. Ovaj zabrinjava-
jui trend je postao izvor znacajne kontroverze i
zabrinutost i stru¢ne i opste javnosti. Jo§ alarman-
tnija je ¢injenica da se stopa smrtnosti od malignih
bolesti povecava, sa vise od 21.000 smrtnih sluca-
jeva godi$nje povezanih sa ovom patologijom. (1)
Ovi podaci su u skladu sa situacijom u drugim
isto¢noevropskim zemljama, koje imaju vece stope
smrtnosti od maligniteta u poredenju sa zapadnim
i severnim delom Evrope. (2)

Velika vecina srpskih anesteziologa, kako na
sekundarnom tako i na tercijarnom nivou zdrav-
stvene zastite, svakodnevno ucestvuje u hirurskom
le¢enju pacijenata obolelih od raka. Tradicionalno,
glavni fokus anesteziologije u onkohirurgiji je bio
obezbedivanje perioperativnhog monitoringa, be-
zbednosti pacijenata i terapije bola. Medutim, sve
ve(i broj dokaza ukazuje na to da izbor anestezio-
loske tehnike moze uticati i na dugoro¢ne ishode
le¢enja malignih bolesti, uklju¢ujuci ukupno pre-
zivljavanje i pojavu lokalnih recidiva.

Ocigledna dilema u onkoanesteziji je izbor iz-
medu standardne inhalacione anestezije (IA) i to-
talne intravenske anestezije (TIVA). Pored toga,
postoji i dilema o izboru izmedu opste anestezije
kao samostalne tehnike i kombinacije opste i regi-
onalne anestezije/analgezije.

Prve studije na velikim kohortama pacijenata
ukazivale su na znacajnu prednost TIVA bazirane
na propofolu u odnosu na IA, u pogledu dugoro¢-
nog prezivljavanja pacijenata koji su podvrgnuti
hirur$§kim zahvatima u okviru le¢enja malignite-
ta. (3) Ovaj obecavaju¢i trend je ubrzo doveo do

According to the Institute of Public Health
of Serbia “Dr. Milan Jovanovic Batut”, over
42,000 new cancer cases are registered annually in
Serbia, with a consistent increase in incidence over
the years. This alarming trend has sparked conside-
rable controversy and public concern. Even more
worrisome is the rising mortality rate, with over
21,000 cancer-related deaths each year. (1) These
staggering data are congruous with the situation in
other Eastern European nations, which face higher
cancer mortality rates than those in Western and
Northern Europe. (2)

The vast majority of Serbian anaesthesiologists,
at both secondary and tertiary hospital levels, are
involved daily in the surgical treatment of cancer.
Traditionally, the primary focus of anaesthesiolo-
gy in cancer surgery has been on ensuring perio-
perative monitoring, patient safety and pain ma-
nagement. However, a growing body of evidence
suggests that the choice of anaesthesia technique
may also influence long-term cancer outcomes,
including overall survival and tumour recurrence.

An obvious clinical dilemma in cancer surge-
ry is choosing between standard Inhalation Ana-
esthesia (IA) and Total Intravenous Anaesthesia
(TIVA). Additionally, whenever possible, there
is also the decision between general anaesthesia
alone versus a combination of general and regio-
nal anaesthesia/analgesia.

Early studies on large patient cohorts sugge-
sted a significant advantage of propofol-based
TIVA over IA in terms of long-term survival of
patients undergoing cancer surgery. (3) This led
to numerous randomized controlled trials (RCTs)
and observational longitudinal studies addressing
this issue, resulting in growing evidence that the
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brojnih randomizovanih kontrolisanih (RCT) i
opservacionih longitudinalnih studija koje su se
bavile ovom problematikom a koje su donele sve
vi$e dokaza da je kori$¢enje TIVA bazirane na pro-
pofolu povezano sa manjom rizikom od metastaza
i recidiva karcinoma, verovatno zbog disbalansa
citokina (4), kao i imunoloskog (5) i angiogenog
(6) efekta TA. Medutim, ubrzo je ustanovljeno da
ovi nalazi zahtevaju precizniju interpretaciju koja u
obzir uzima i vrstu tumora i stadijum bolesti. (7-9)
Na primer, razlike u ukupnom prezivljavanju i pre-
zivljavanju bez recidiva su daleko manje ubedljive
kod kolorektalnog karcinoma (10) i glioblastoma
(11), ali su jasno prisutne kod hepatocelularnog
karcinoma (12) i nemikrocelularnog karcinoma
pluca (13). U pokusaju da se dodatno ispita ovaj
problem kod specifi¢nih tipova tumora u razlici-
tim stadijumima bolesti, predlozeni su protokoli za
velika medunarodna RCT ispitivanja. (14)

U toku poslednjih desetak godina vrloo inten-
zivno su ispitivani i potencijalni zastitni efekti regi-
onalnih tehnika na ishode lecenja malignih bolesti.
Pretpostavlja se da anestetici mogu uticati na isho-
de lecenja raka putem direktnih efekata na malig-
ne Celije ili mikrosredinu tumora, kao i indirektno,
modulisanjem imunologkog ili stresnog odgovora
organizma. (15, 16) Medutim, uprkos ovim inicijal-
nim nalazima (17), dalje analize sve veceg broja kli-
nickih studija nisu pokazale znacajnu korist u smi-
slu prezivljavanja ili recidiva tumora kod pacijenata
koji su primili regionalnu anesteziju u poredenju sa
onima koji su primili opstu anesteziju. (18-20)

S obzirom na relativno slabu zastupljenost re-
gionalne anestezije u nasoj zemlji (21), mozda
trenutno vedi znacaj ima pitanje izbora anestetika,
kao i sve vedi interes za opioid-free ili opioid-spa-
ring anesteziju. Anestetici kao §to su ketamin, tio-
pental, isparljivi anestetici, fentanil i morfin mogu
smanjiti aktivnost imunih ¢elija, koje su klju¢ne u
uklanjanju malignih ¢elija, dok propofol, remifen-
tanil i tramadol ne pokazuju ovaj nepovoljni efe-
kat. (15, 22, 23) Dalje kontroverze postoje u vezi
sa upotrebom opioida u perioperativhom periodu.
Tako studije na zivotinjama jasno ukazuju da opio-
idi imaju znacajan imunosupresivni efekat, klini¢-
ke studije jo$ nisu potvrdile znacaj ovog efekta kod
ljudi. (24-27) Pored toga, istrazivanja su pokazala
da efekti opioid na ishode le¢enja karcinoma zavi-
se od vrste i doze opioida, kao i od tipa malignite-
ta. (28-31)

propofol-based TIVA is associated with a lower
risk of metastasis and cancer recurrence, potenti-
ally due to a cytokine imbalance (4), as well as im-
munosuppressive (5) and angiogenic (6) effect of
IA. However, it is recognised that these findings
require a more nuanced interpretation that acco-
unts for the influence of specific cancer types and
stage on long-term survival outcomes (7-9). For
instance, the differences in overall survival and
recurrence-free survival are far less convincing in
colorectal cancer (10) and glioblastoma (11), but
clearly present in hepatocellular (12) and non-
-small cell lung carcinoma (13). In an attempt to
further address this issue in specific cancer types
and stages, protocols for large international RCTs
have been proposed. (14)

The potential protective effects of regional
techniques on cancer outcomes have also been
extensively investigated over the past decade.
Anaesthetic agents are hypothesized to influ-
ence cancer outcomes through direct effects on
cancer cells or the tumour microenvironment,
as well as indirect effects by modulating the bo-
dy’s immune response or stress response. (15,
16) Despite these initial findings (17), aggregate
analyses of now available clinical data have sho-
wn no significant benefit in terms of survival or
cancer recurrence in patients receiving regional
anaesthesia compared to those receiving general
anaesthesia. (18-20)

Given the underrepresentation of regional
anaesthesia in our regional settings (21), a more
pressing question might be the choice of anaest-
hetic agents as well as the emerging interest in
opioid-sparing or opioid-free anaesthesia. Ana-
esthetics such as ketamine, thiopental, volatile
anaesthetics, fentanyl, and morphine might redu-
ce the activity of immune cells, critical in targe-
ting cancer cells, whereas propofol, remifentanil,
and tramadol do not exhibit this adverse effect.
(15, 22, 23) Further controversies exist regarding
the use of opioids in perioperative period. While
animal studies clearly suggest that opioids have
a significant immunosuppressive effect, human
trials have yet to confirm the clinical significance
of this effect. (24-27) Moreover, studies have sho-
wn different effects depending on the opioid type
and dose as well as the type of cancer. (28-31)

The potential protective effect of intravenous
(IV) lidocaine on long-term cancer outcomes has
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U poslednjih nekoliko godina veliku paznju je
privukao potencijalni zastitni efekat intravenskog
(IV) lidokaina na dugoro¢ne ishode le¢enja malig-
niteta. Srpski anesteziolozi su upoznati sa njegovom
primenom kao delom protokola za brzi oporavak
nakon hirurgije (ERAS). (32) Medutim, studije na
zivotinjama su pokazale da lidokain inhibira rast
tumora kroz viSe mehanizama, uklju¢ujuci blokadu
natrijumskih kanala, epigenetske modifikacije, pro-
mociju apoptoze i promene u tumorskoj mikrosre-
dini. (33-35) Takode, IV lidokain inhibira ekspresiju
biomarkera povezanih sa metastazama i recidivom
tumora u hirurgiji raka dojke, bez obzira na to koja
je tehnika opste anestezije koris¢ena. (36, 37) Kli-
nic¢ki znacaj ovih nalaza za sada je kontroverzan, jer
upotreba intraoperativnog lidokaina nije dovela do
klini¢ki znacajnih poboljsanja u ukupnom prezivlja-
vanju ili prezivljavanju bez bolesti kod pacijenata
podvrgnutih pankreatektomiji zbog raka pankreasa.
(38) Potrebna su dalja ispitivanja da bi se utvrdilo da
li IV lidokain moze ponuditi klinicki relevantan za-
Stitni efekat na dugoroc¢ne ishode kod pacijenata koji
se podvrgavaju kurativnim resekcijama tumora. (23)

Na osnovu dosadasnjih saznanja, mozemo da
tvrdimo da trenutno nema dovoljno klinickih po-
dataka koji bi sugerisali promenu u klinickoj prak-
si. Zato su nam potrebna dodatna istrazivanja koja
bi se bavila preciznom evaluacijom efekata svake
od navedenih anestezioloskih tehnika, kao i drugih
faktora na koje anesteziolozi mogu da uticu kao $to
su ishrana, protokoli za brzi oporavak i povratak
na neposrednu oralnu toleranciju (RIOT), na isho-
de lecenja u onkohirurgiji.

Iako je onkoanestezija trenutno jako uzbudljivo
polje u medicini, jo$ uvek smo daleko od donose-
nja konac¢nih zakljucaka o klinickom znacaju teh-
nika anestezije na ishode le¢enja malignih bolesti.
Dalja saznanja na ovom polju verovatno vode ka
preciznoj medicini, koja ¢e uzimati u obzir razli-
Cite tipova maligniteta i populacije pacijenata, fo-
kusirajuci se na personalizovan pristup. Aktuelna i
buduca ispitivanja zato imaju za cilj da identifikuju
koji pacijenti mogu imati najvise koristi od odre-
denih tehnika anestezije razmatranjem individu-
alnih karakteristika pacijenta, biologije tumora i
specifi¢nih anesteziologkih tehnika,

Mi, srpski anesteziolozi, zato moramo biti pro-
aktivni u prihvatanju ovog novog poglavlja u ra-
zvoju nase specijalnosti. Neophodno je da integri-
$emo nove naucne nalaze u svakodnevnu klinicku

gained significant attention in the past few ye-
ars. Serbian anaesthesiologists are familiar with
its use as a part of Early Recovery After Surge-
ry (ERAS) protocols. (32) However, animal stu-
dies have shown that lidocaine inhibits tumour
growth through multiple mechanisms, including
sodium channel blockade, epigenetic modificati-
ons, apoptosis promotion, and altering the tumo-
ur microenvironment. (33-35) Also, IV lidocaine
inhibits the expression of biomarkers associated
with metastasis and tumour recurrence in breast
cancer surgery, regardless of the general anaest-
hetic technique used. (36, 37) The clinical signi-
ficance of these findings is, so far, controversial,
since the use of intraoperative lidocaine did not
show improvements in overall or disease-free
survival in patients undergoing pancreatectomy
for pancreatic cancer. (38) Further studies are ne-
eded to determine if IV lidocaine could offer a
clinically relevant protective effect on long-term
cancer outcomes in patients undergoing curative
cancer resections. (23)

At the moment, there are not enough clinical
data to suggest a change in clinical practice, but
further studies are needed for a more precise eva-
luation of the effects of each of the above-mentio-
ned techniques, as well as other anesthetic factors
such as nutrition, rapid recovery protocols, and
Return of Immediate Oral Tolerance (RIOT), on
the outcomes of cancer patients undergoing sur-
gery.

While the topic of oncoanaesthesia is well-
-established in laboratory research, we are still far
from reaching definitive conclusions on the clini-
cal importance of anaesthesia techniques on can-
cer outcomes. This journey likely leads us toward
precision medicine, which leverages the variabi-
lity in findings across different cancer types and
patient populations by focusing on personalized
approaches. By considering individual patient
factors, tumour biology, and specific anaesthetic
agents, ongoing trials and studies aim to identify
which patients might benefit the most from par-
ticular anaesthesia techniques.

As Serbian anaesthesiologists, we must remain
vigilant and proactive in embracing this new fron-
tier in our field. It is imperative that we integrate
novel findings into our practice to ensure better
patient outcomes. By doing so, we can significan-
tly contribute to improving cancer treatment and
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praksu kako bismo optimizirali ishode lecenja
nasih pacijenata. Na taj na¢in mozemo znacajno
doprineti poboljsanju svih aspektata hirurskog
lec¢enja malignih bolesti ¢ija je ekspanzija u nasoj
zemlji postaje kriti¢na.
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