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Abstract

Objectives: To compare the quality of recovery between total intravenous anaesthesia (TIVA) with
propofol and balanced inhalational anaesthesia with sevoflurane in patients undergoing intraoral
surgical procedures. Materials and Methods: We conducted a prospective randomised controlled
clinical trial on 50 patients (25 per group) who underwent intraoral surgical procedures longer than
30 minutes. The primary outcome was the quality of recovery measured by the QoR-40 questionnaire
at 1 hour, 24 hours, and 30 days after surgery. Secondary outcomes included bite force, hand grip
strength, incidence of postoperative nausea and vomiting (PONV), and postoperative shivering. Re-
sults: QoR-40 scores did not differ between groups at any time point (differences from -0.04 to 1.2
points, all p>0.05). Bite force and hand grip strength did not differ between groups. However, TIVA
eliminated PONV (0% vs 28%, p=0.010, NNT=4) and shivering (0% vs 36%, p=0.002, NNT=3). Con-
clusion: TIVA and sevoflurane result in a similar quality of recovery after intraoral procedures. How-
ever, TIVA eliminates PONV and shivering, which represents a clinically significant benefit for patients
undergoing intraoral surgery.
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Introduction

Intraoral surgery encompasses a broad spectrum of proce-
dures performed on the soft tissues of the mouth - from sim-
ple extractions to complex reconstructive procedures. Most
of these procedures require general anaesthesia due to du-
ration, invasiveness, or patient anxiety. The choice of main-
tenance technique, either total intravenous anaesthesia (TI-

Uvod

Intraoralna kirurgija obuhvaca $irok spektar zahvata na
mekim tkivima usne $upljine — od jednostavnih ekstrakci-
ja do slozenih rekonstrukcijskih zahvata. Veéina tih zahvata
zahtijeva opéu anesteziju zbog trajanja, invazivnosti ili ank-
sioznosti bolesnika. Izbor tehnike odrZavanja — totalna intra-
venska anestezija (TTVA) propofolom ili balansirana inha-
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VA) with propofol or balanced inhalational anaesthesia with
sevoflurane, remains a subject of debate in clinical practice.

Propofol and sevoflurane differ in pharmacokinetic and
pharmacodynamic properties, which may affect the quali-
ty of recovery. Propofol exhibits antiemetic properties and
is associated with a lower incidence of postoperative nau-
sea and vomiting (PONV) compared to volatile anaesthetics
(1,2). A meta-analysis including 67 randomised controlled
trials showed that TIVA reduces the risk of PONV by 19%
compared to inhalational anaesthesia (3). Sevoflurane, on the
other hand, is characterised by faster emergence and shorter
extubation time, thus making it a popular choice for ambu-
latory surgery (4, 5).

Quality of recovery after anaesthesia has become an im-
portant outcome in perioperative medicine. The Quality of
Recovery-40 (QoR-40) questionnaire enables a comprehen-
sive assessment of recovery through five domains: physical
independence, patient support, physical comfort, emotions,
and pain (6). Several studies have compared TIVA and vol-
atile anaesthesia regarding quality of recovery; however, the
results have been inconsistent. A study in patients undergo-
ing gynaecological laparoscopic surgery did not show a dif-
ference in QoR-40 scores between propofol and sevoflurane
(7). Research in patients undergoing endoscopic transsphe-
noidal pituitary surgery showed that TIVA improves the
postoperative recovery quality compared with sevoflurane
(8). The effects of anaesthesia clearly depend on the type of
surgery.

For intraoral surgery, data are scarce. Most existing stud-
ies have focused on dental procedures in pediatric popula-
tions or on specific complications such as emergence agitation
(9, 10), or on preoperative and infection control measures
(11). Studies examining the quality of recovery after intra-
oral procedures in adult patients are rare. One study exam-
ined the effect of aromatherapy on PONYV after oral surgery,
but did not directly compare TIVA and volatile anaesthe-
sia (12). A retrospective report from a Croatian centre docu-
mented indications and complications of general anaesthesia
for oral surgery, including vomiting (13). Randomised con-
trolled trials comparing TIVA and sevoflurane in the context
of quality of recovery after intraoral procedures in adult pa-
tients are lacking.

In addition to the quality of recovery, functional aspects
of recovery, such as bite force and hand grip strength, are im-
portant for patients undergoing intraoral surgery. These pa-
rameters may affect the ability to eat and perform daily ac-
tivities. The available literature on the impact of anaesthesia
on muscle strength after intraoral procedures is limited (14).

The aim of this study was to compare the quality of re-
covery between TIVA with propofol and balanced inhala-
tional anaesthesia with sevoflurane in patients undergoing
intraoral surgical procedures. The primary outcome was the
quality of recovery measured by the QoR-40 questionnaire.
Secondary outcomes included bite force, hand grip strength,
incidence of PONV, and postoperative shivering. We hy-
pothesised that TIVA with propofol would result in a better
quality of recovery compared to sevoflurane, particularly in
the early postoperative period, due to propofol’s known an-
tiemetic properties and its lower incidence of complications.

TIVA u odnosu na sevofluran

lacijska anestezija sevofluranom — ostaje predmet rasprave u
klini¢koj praksi.

Propofol i sevofluran razlikuju se prema farmakokine-
tickim i farmakodinamickim svojstvima, $to mozZe utjecati
na kvalitetu oporavka. Propofol pokazuje antiemeticka svoj-
stva i povezan je s nizom ucestalo$¢u postoperativne mucni-
ne i povracanja (PONV) u usporedbi s hlapljivim anestetici-
ma (1, 2). Metaanaliza koja je obuhvacdala 67 randomiziranih
kontroliranih ispitivanja pokazala je da TIVA smanjuje rizik
od PONV-a za 19 % u usporedbi s inhalacijskom anestezi-
jom (3). S druge strane, sevofluran se odlikuje brzim bude-
njem i kra¢im vremenom do ekstubacije, $to ga ¢ini popular-
nim izborom za ambulantnu kirurgiju (4, 5).

Kvaliteta oporavka poslije anestezije postala je vazan is-
hod u perioperativnoj medicini. Upitnik QoR-40 (engl. Qu-
ality of Recovery-40) omogucuje sveobuhvatnu procjenu opo-
ravka na temelju pet domena: tjelesne neovisnosti, potpore
bolesniku, tjelesne udobnosti, emocija i bolova (6). U neko-
liko studija usporedivani su TIVA i hlapljiva anestezija s ob-
zirom na kvalitetu oporavka, no rezultati nisu bili dosljedni.
U studiji na bolesnicama podvrgnutima ginekoloskoj laparo-
skopskoj kirurgiji autori nisu pokazali razliku u vrijednosti-
ma QoR-40 izmedu propofola i sevoflurana (7). Istrazivanje
na bolesnicima podvrgnutima endoskopskoj transsfenoidal-
noj kirurgiji hipofize pokazalo je da TIVA poboljsava kvali-
tetu postoperativnog oporavka u usporedbi sa sevofluranom
(8). Utinci anestezije ocito ovise o vrsti kirurskoga zahvata.

Za intraoralnu kirurgiju podatci su oskudni. U veéini po-
stojecih studija autori su bili usmjereni na stomatoloske za-
hvate u pedijatrijskoj populaciji ili na specifiéne komplikacije
poput agitacije pri budenju (9, 10), odnosno na preoperativne
mjere i mjere kontrole infekcija (11). Istaknimo da su rijetke
studije u kojima se ispituje kvaliteta oporavka poslije intrao-
ralnih zahvata, kad je rije¢ o odraslim bolesnicima. U jednoj
je ispitivan ucinak aromaterapije na PONV poslije oralnoki-
rurs$kog zahvata, ali nisu izravno usporedivane TIVA i hlaplji-
va anestezija (12). U retrospektivnom izvjes¢u iz hrvatskoga
centra dokumentirane su indikacije i komplikacije opcée ane-
stezije za oralnu kirurgiju, ukljucujuéi povracanje (13). Nedo-
staju i randomizirana kontrolirana ispitivanja u kojima se kod
odraslih bolesnika usporeduju TIVA i sevofluran u kontekstu
kvalitete oporavka poslije intraoralnih zahvata.

Uz kvalitetu oporavka, funkcionalni aspekti oporavka,
poput sile zagriza i snage stiska $ake, vazni su za bolesnike
podvrgnute intraoralnoj kirurgiji. Ti parametri mogu utje-
cati na sposobnost prehrane i obavljanja svakodnevnih ak-
tivnosti. Postojeca literatura o utjecaju anestezije na misi¢nu
snagu poslije intraoralnih zahvata ogranicena je (14).

Cilj ove studije bio je usporediti kvalitetu oporavka izme-
du TIVA-e propofolom i balansirane inhalacijske anestezi-
je sevofluranom bolesnika podvrgnutih intraoralnim kirur-
skim zahvatima. Primarni ishod bila je kvaliteta oporavka
mjerena upitnikom QoR-40. Sekundarni ishodi ukljucivali
su silu zagriza, snagu stiska Sake, u¢estalost PONV-a i posto-
perativno drhtanje. Pretpostavili smo da ¢e TIVA propofo-
lom rezultirati boljom kvalitetom oporavka u usporedbi sa
sevofluranom, osobito u ranom postoperativnom razdoblju
zbog poznatih antiemetickih svojstava propofola i nize uce-
stalosti komplikacija.
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Materials and Methods

We conducted a prospective randomised controlled clini-
cal trial at University Hospital Centre Zagreb, at the Depart-
ment of Otorhinolaryngology and Head and Neck Surgery
and the Department of Anaesthesiology, Reanimatology and
Intensive Care Medicine. The study was approved by both
ethics committees: the Ethics Committee of University Hos-
pital Centre Zagreb (272nd session, February 29, 2024) and
the Ethics Committee of School of Dental Medicine, Uni-
versity of Zagreb (XXVI session, March 20, 2024). The
study was registered in the international clinical trials data-
base (ClinicalTrials.gov: NCT06275087).

All participants signed written informed consent before
inclusion in the study. Documents of ethics committee ap-
provals and written consents of participants are kept by the
authors and are available upon request. The study protocol
and statistical analysis plan are available upon request from
the corresponding author. De-identified individual partici-
pant data, statistical code, and materials will be available up-
on reasonable request to the corresponding author after pub-
lication.

Patients were randomly assigned to two groups according
to a pre-prepared computer-generated randomisation table:
TIVA (total intravenous anaesthesia with propofol) and OE-
TA (general balanced inhalational anaesthesia with sevoflu-
rane). Randomisation was performed after patient inclusion
using sealed opaque envelopes to ensure allocation conceal-
ment. Both participants and the researcher measuring out-
comes were blinded; they did not know who was in which
group. The assessor did not participate in the administration
of anaesthesia.

All patients received standard anaesthetic monitoring:
electrocardiogram, non-invasive blood pressure measure-
ment, pulse oximetry, capnography, temperature probe, and
SedLine (PSI, DSA; Masimo, USA) electroencephalogram
for monitoring depth of anaesthesia. We also monitored
the depth of neuromuscular blockade using kinemyography
with recording of train-of-four (TOF) responses (M-NMT,
Drigerwerk AG & Co. KGaA).

Anaesthesia induction was identical in both groups. We
used sufentanil 0.3 mcg/kg, propofol 2 mg/kg, and cisatra-
curium 0.1 mg/kg. After achieving appropriate depth of an-
aesthesia and muscle relaxation (TOF = 0), the patients were
intubated with an endotracheal tube and mechanically venti-
lated with a mixture of oxygen and air (inspired oxygen frac-
tion 40%) at a flow rate of 3 L/min.

In the OETA group, we maintained anaesthesia with in-
halational sevoflurane and additional doses of cisatracurium.
Cisatracurium was administered when the TOF ratio ex-
ceeded 5%, at a dose of 0.01 mg/kg. The depth of anaesthe-
sia was controlled using BIS, maintaining values between 25
and 50. Dosing of sevoflurane and additional doses of cisa-
tracurium were guided by TOF and BIS values.

In the TIVA group, anaesthesia was maintained with a
continuous propofol infusion (5-10 mg/kg/h) and addition-
al cisatracurium doses according to the same protocol. The
depth of anaesthesia was also controlled using BIS with the

TIVA vs Sevoflurane .

Materijali i metode

Proveli smo prospektivno randomizirano kontrolirano
klini¢ko ispitivanje u Klini¢kome bolni¢kom centru Zagreb,
u Klinici za otorinolaringologiju i kirurgiju glave i vrata te
Klinici za anesteziologiju, reanimatologiju i intenzivno lije-
Cenje. Studiju su odobrila oba eticka povijerenstva: Etic¢ko po-
vjerenstvo Klini¢koga bolnitkog centra Zagreb (272. sjedni-
ca, 29. veljace 2024.) i Eticko povjerenstvo Stomatoloskoga
fakulteta Sveudilista u Zagrebu (XXVI. sjednica, 20. ozujka
2024.). Studija je registrirana u medunarodnoj bazi klini¢kih
ispitivanja (ClinicalTrials.gov: NCT06275087).

Svi sudionici potpisali su informirani pristanak prije
uklju¢ivanja u studiju. Odobrenja etickih povjerenstava i pri-
stanci sudionika pohranjeni su kod autora i dostupni su na
zahtjev. Protokol studije i plan statisticke analize dostupni su
na zahtjev od autora zaduzenog za dopisivanje. Deidentifici-
rani individualni podatci sudionika, statisticki kod i mate-
rijali bit ¢e dostupni na temelju opravdanog zahtjeva autoru
zaduzenom za dopisivanje nakon objave.

Bolesnici su nasumicno rasporedeni u dvije skupine pre-
ma unaprijed pripremljenoj rac¢unalno generiranoj tablici
randomizacije: TIVA (totalna intravenska anestezija propofo-
lom) i OETA (op¢a endotrahealna anestezija — balansirana
inhalacijska anestezija sevofluranom). Randomizacija je pro-
vedena nakon uklju¢ivanja bolesnika uporabom zapecaéenih
neprozirnih omotnica kako bi se osiguralo prikrivanje raspo-
djele. I sudionici i istraziva¢ koji je mjerio ishode bili su za-
slijepljeni i nisu znali tko je u kojoj skupini. Procjenitelj nije
sudjelovao u provodenju anestezije.

Svi su bolesnici primili standardni anestezioloski nad-
zor: elektrokardiogram, neinvazivno mjerenje krvnoga tla-
ka, pulsnu oksimetriju, kapnografiju, temperaturnu sondu
i SedLine (PSI (engl. Patient State Index, hrv. indeks stanja
bolesnika), DSA (engl. Density Spectral Array, hrv. spektralni
niz gustoce); Masimo, (SAD) elektroencefalogram za prade-
nje dubine anestezije. Takoder smo pratili dubinu neuromu-
skularnog bloka kinemografijom s biljezenjem odgovora na
vlak Cetiriju podrazaja (engl. train-of-four — TOF) (M-NMT,
Drigerwerk AG & Co. KGaA).

Uvod u anesteziju bio je identi¢an u objema skupinama.
Primijenili smo sufentanil 0,3 mcg/kg, propofol 2 mg/kg i
cisatrakurij 0,1 mg/kg. Nakon Sto je postignuta odgovaraju-
¢a dubina anestezije i misi¢ne relaksacije (TOF = 0) bolesni-
ci su intubirani endotrahealnim tubusom i mehanicki venti-
lirani mjesavinom kisika i zraka (inspiracijski udio kisika 40
%) pri protoku od 3 L/min.

U skupini OETA anestezija je odrzavana inhalacijskim
sevofluranom i dodatnim dozama cisatrakurija. Cisatraku-
rij je primjenjivan kada je omjer TOF-a premasio 5 %, u do-
zi od 0,01 mg/kg. Dubina anestezije kontrolirana je s pomo-
¢u BIS-a (engl. Bispectral Index, hrv. bispekeralni indeks), uz
odrzavanje vrijednosti izmedu 25 i 50. Doziranje sevoflurana
i dodatnih doza cisatrakurija vodeno je vrijednostima TOEF-
aiBIS-a.

U skupini TIVA anestezija je odrzavana kontinuiranom
infuzijom propofola (5 — 10 mg/kg/h) i dodatnim dozama
cisatrakurija prema istom protokolu. Dubina anestezije tako-
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same target values (25-50). Dosing of propofol and cisatracu-
rium was guided by TOF and BIS values.

At the end of surgery, we antagonised muscle blockade
with neostigmine (0.05 mg/kg) and atropine (0.01 mg/kg)
when the patient began spontaneous breathing. Extubation
was performed when the TOF index was>90%.

In the perioperative period, all patients in the periopera-
tive period were placed on the same ward, where all of them
received equal postoperative care.

We included adult patients with ASA status 1 and 2 who
were indicated for intraoral surgical procedures lasting more
than 30 minutes on soft tissues of the mouth. We excluded
patients with an ASA status higher than 2, those requiring
postoperative care in the intensive care unit, and those whose
surgery was expected to last longer than 2 hours. We also ex-
cluded procedures involving muscle attachments, muscles, or
bones, as these could independently affect bite force (a pre-
specified secondary outcome) and confound the comparison
between anaesthetic techniques. Patients with known aller-
gies to any of the study medications or those who declined
participation were also excluded.

Primary outcome

The primary outcome was the quality of recovery mea-
sured by the Croatian version of the Quality of Recovery-40
(QoR-40) questionnaire (6,15). Permission to use the ques-
tionnaire was obtained from the author, professor P.S. Myles,
PhD, and the Croatian translation from M. Mikli¢ Bubli¢,
MD who translated and validated the questionnaire (15).

The questionnaire contains 40 questions divided into five
domains: physical independence (12 questions), patient sup-
port (7 questions), physical comfort (12 questions), emotions
(9 questions), and pain (7 questions). The total score ranges
from 40 to 200 points; a higher score indicates better recovery.
Patients completed the questionnaire four times: before an-
aesthesia (baseline measurement), 1 hour after awakening in
the recovery room, and at 24 hours and 30 days after surgery.

Secondary outcomes

Secondary outcomes included:

Bite force measured with a gnathodynamometer (Bite
force sensor, Monad electronics, India); Hand grip strength
measured with a hand dynamometer (GIMA, Italy); Fre-
quency of postoperative nausea and vomiting (PONV); Fre-
quency of postoperative shivering.

Bite force and hand grip strength were measured four
times: before anaesthesia (baseline measurement), after
awakening in the operating room, one hour later in the re-
covery room, and 24 hours after surgery.

PONYV and shivering were recorded throughout the en-

tire postoperative period.

Statistical methods

The analysis plan was defined in advance. For sample
size calculation, we used G*Power software (version 3.1.9.6)
) (16). For a power of 80% and a significance level 0=0.05,
we needed 42 participants (21 per group). We finally includ-

TIVA u odnosu na sevofluran

der je kontrolirana s pomocu BIS-a s jednakim ciljnim vri-
jednostima (25 — 50). Doziranje propofola i cisatrakurija vo-
deno je vrijednostima TOF-a i BIS-a.

Na kraju zahvata antagonizirali smo misi¢ni blok neosti-
gminom (0,05 mg/kg) i atropinom (0,01 mg/kg) kada je bo-
lesnik poceo spontano disati. Ekstubacija je provedena kada
je TOF indeks bio > 90 %.

Svi su bolesnici u perioperativnom razdoblju bili smje-
Steni na isti odjel, gdje su svi primili jednaku postoperativ-
nu skrb.

Uklju¢ili smo odrasle bolesnike s ASA statusom (engl.
American Society of Anesthesiologists) 1 1 2 koji su bili indici-
rani za intraoralne kirurske zahvate dulje od 30 minuta na
mekim tkivima usne $upljine. Isklju¢ili smo bolesnike s ASA
statusom visim od 2, one koji su zahtijevali postoperativnu
skrb u jedinici intenzivnog lije¢enja te one za koje se pret-
postavljalo da ¢e zahvat trajati dulje od 2 sata. Takoder smo
iskljucili zahvate koji uklju¢uju misi¢na hvatista, misice ili
kosti, jer bi oni mogli neovisno utjecati na silu zagriza (una-
prijed definirani sekundarni ishod) i narusiti usporedbu iz-
medu anestezioloskih tehnika. Bolesnici s poznatim alergija-
ma na bilo koji od lijekova koristenih u studiji ili oni koji su
odbili sudjelovanje takoder su iskljuceni.

Primarni ishod

Primarni ishod bila je kvaliteta oporavka mjerena hr-
vatskom verzijom upitnika QoR-40 (engl. Quality of Reco-
very-40) (6, 15). Dopustenje za uporabu dobiveno je od auto-
ra, prof. P. S. Mylesa, a za hrvatski prijevod od dr. M. Mikli¢
Bubli¢ koja je prevela i validirala upitnik (15).

Upitnik sadrzava 40 pitanja podijeljenih u pet domena:
tjelesna neovisnost (12 pitanja), potpora bolesniku (7 pita-
nja), tjelesna udobnost (12 pitanja), emocije (9 pitanja) i bol
(7 pitanja). Ukupni rezultat kre¢e se od 40 do 200 bodova;
visi rezultat upucuje na bolji oporavak. Bolesnici su upitnik
ispunili Cetiri puta: prije anestezije (pocetno mjerenje), 1 sat
nakon budenja u sobi za oporavak te 24 sata i 30 dana po-
slije zahvata.

Sekundarni ishodi

Sekundarni ishodi ukljucivali su silu zagriza mjerenu
gnatodinamometrom (Bite force sensor, Monad electronics,
Indija), snagu stiska $ake mjerenu ruénim dinamometrom
(GIMA, Italija), uéestalost postoperativne muénine i povra-
¢anja (PONV) i ucestalost postoperativnog drhtanja.

Sila zagriza i snaga stiska $ake mjerene su Cetiri puta: pri-
je anestezije (pocetno mjerenje), nakon budenja u operacij-
skoj dvorani, jedan sat poslije u sobi za oporavak te 24 sata
nakon zahvata.

PONV i drhtanje biljezeni su tijekom cijeloga postopera-
tivnog razdoblja.

Statisticke metode

Plan analize definiran je unaprijed. Za izratun veli¢ine
uzorka koristili smo se programskom podrskom G*Power
(inacica 3.1.9.6) (16). Za snagu od 80 % i razinu znacajnosti
a = 0,05 trebali smo 42 sudionika (21 po skupini). Kona¢no
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ed 50 participants (25 per group) to ensure additional statis-
tical power.

Continuous variables were presented as mean + standard
deviation or median [interquartile range], depending on dis-
tribution. Categorical variables were presented as frequencies
and percentages.

Normality of distribution was tested using the Shapiro-
Wilk test. Variables with p<0.05 were considered non-nor-
mally distributed.

Baseline demographic and clinical characteristics were
compared between groups to assess the success of randomi-
sation. Continuous variables (age, body weight, height, BMI)
were compared using Student’s t-test. Charlson Comorbidity
Index (CCI) was compared using the Mann-Whitney U test
due to non-normal distribution. Categorical variables were
compared using the ) test or Fisher’s exact test when the
number of expected frequencies was less than 5.

The primary outcome was analysed by comparing change
from baseline at each time point (Student’s t-test or Mann-
Whitney U test, depending on distribution) and by longi-
tudinal analysis using mixed-effects models (Ime4 package).
We fitted unadjusted and adjusted models (including age,
BMI, sex, and CCI).

Secondary outcomes were analysed by comparing chang-
es from baseline (continuous outcomes) or using ? or Fish-
er’s exact tests (binary outcomes). We calculated risk ratios,
risk differences, NNT, and Cohen’s d.

For the analysis of QoR-40 subscales (5 subscales x 3
time points = 15 comparisons), we used Holm-Bonferroni
correction for multiple comparisons to control the family-
wise error rate type I while preserving statistical power. For
secondary outcomes (hand grip strength and bite force, each
with 3 time points), we applied Holm-Bonferroni correction
within each outcome.

All analyses were performed using R version 4.5.1 (R
Foundation for Statistical Computing, Vienna, Austria) and
IBM SPSS Statistics v27. For all analyses, we used a two-sid-
ed significance level of 0=0.05 and reported exact p-values,
with Holm-Bonferroni correction where applicable. Two-
sided tests were chosen as they represent the standard ap-
proach for clinical trials and do not assume a direction of
effect a priori. Missing data: No missing data were encoun-
tered for any of the primary or secondary outcomes. All 50
randomised participants completed all follow-up assessments
at all time points.

Results

A total of 50 patients were randomised into two groups
of 25 each (Figure 1). There were no exclusions after ran-
domisation. Groups were well balanced - they did not differ
in any baseline demographic or clinical characteristic (Ta-
ble 1).

Mean age of participants was 54.7 + 14.4 years (52.7 +
15.5 in the OETA group, 56.7 + 13.2 in the TIVA group,

TIVA vs Sevoflurane .

smo ukljucili 50 sudionika (25 po skupini) kako bismo osi-
gurali dodatnu statisticku snagu.

Kontinuirane varijable prikazane su kao srednja vrijed-
nost + standardna devijacija ili medijan (interkvartilni ras-
pon), ovisno o raspodjeli. Kategorijske varijable prikazane su
kao frekvencije i postotci.

Normalnost raspodjele ispitana je Shapiro-Wilkovim te-
stom. Varijable s p < 0,05 smatrane su nenormalno raspodje-
ljenima.

Pocetne demografske i klinicke znacajke usporedene
su izmedu skupina radi procjene uspjesnosti randomizaci-
je. Kontinuirane varijable (dob, tjelesna masa, visina, BMI
(engl. body mass index, hrv. indeks tjelesne mase)) usporede-
ne su Studentovim t-testom. Charlsonov indeks komorbidi-
teta (engl. Charlson Comorbidity Index — CCI) usporeden je
Mann-Whitneyjevim U testom zbog nenormalne raspodje-
le. Kategorijske varijable usporedene su y* testom ili Fishe-
rovim egzaktnim testom kada je broj ocekivanih frekvenci-
ja bio manji od 5.

Primarni ishod analiziran je usporedbom promjena od
pocetne vrijednosti u svakoj vremenskoj to¢ki (Studentov
test ili Mann-Whitneyjev U test, ovisno o raspodjeli) te lon-
gitudinalnom analizom s pomo¢u modela s mjesovitim uéin-
cima (paket Ime4). Prilagodili smo nekorigirane i korigirane
modele (uklju¢ujuéi dob, BMI, spol i CCI).

Sekundarni ishodi analizirani su usporedbom promje-
na od pocetne vrijednosti (kontinuirani ishodi) ili uporabom
¥? ili Fisherova egzaktnoga testa (binarni ishodi). Izracunali
smo omjere rizika, razlike u riziku, NNT (engl. number nee-
ded to treat, hrv. broj potrebnih lije¢enja) i Cohenov d.

Za analizu podljestvica QoR-40 (5 podljestvica x 3 vre-
menske to¢ke = 15 usporedbi) upotrijebili smo Holm-Bon-
ferronijevu korekciju za visestruke usporedbe radi kontrole
pogreske tipa I na razini obitelji testova uz o¢uvanje statisti¢-
ke snage. Za sekundarne ishode (snaga stiska sake i sila za-
griza, svaki s 3 vremenske tocke) primijenili smo Holm-Bon-
ferronijevu korekciju unutar svakoga ishoda.

Sve su analize obavljene u programu R inacdice 4.5.1 (R
Foundation for Statistical Computing, Be¢, Austrija) i IBM
SPSS Statistics v27. Za sve analize upotrijebili smo dvostra-
nu razinu znacajnosti o = 0,05 i naveli to¢ne p-vrijednosti, s
Holm-Bonferronijevom korekcijom gdje je bilo primjenjivo.
Dvostrani testovi odabrani jer su standardni pristup u kli-
nickim ispitivanjima i ne pretpostavljaju smjer ucinka « pri-
ori. Nedostaju¢i podatci: nije bilo nedostaju¢ih podataka ni
za jedan primarni ni sekundarni ishod. Svih 50 randomizira-
nih sudionika zavrsilo je sve kontrolne procjene u svim vre-
menskim tockama.

Rezultati

Ukupno je 50 bolesnika randomizirano u dvije skupine
od po 25 sudionika (slika 1.). Nije bilo isklju¢ivanja nakon
randomizacije. Skupine su bile dobro uravnotezene — nisu se
razlikovale ni u jednoj pocetnoj demografskoj ili klinickoj
znacajki (tablica 1.).

Srednja dob sudionika bila je 54,7 + 14,4 godine (52,7
+ 15,5 u skupini OETA, 56,7 + 13,2 u skupini TIVA, p >
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Table1  Baseline characteristics
Tablica 1. Pocetne znacajke

TIVA u odnosu na sevofluran

Characteristic ® Znacajka Overall e Ukupno OETA TIVA
Sample size, n * Veli¢ina uzorka, n 50 25 25
Age, years * Dob, godine 54.70 (14.40) 52.68 (15.53) 56.72 (13.18)
Male ® Muskarci 24 (48%) 13 (52%) 11 (44%)
Female ® Zene 26 (52%) 12 (48%) 14 (56%)
Weight, kg ¢ Tjelesna masa, kg 79.56 (15.71) 81.08 (12.29) 78.04 (18.65)
Height, cm © Visina, cm 172.30 (11.34) 172.88 (11.17) 171.72 (11.71)
BM]I, kg/m? 26.69 (3.81) 27.12 (3.31) 26.26 (4.29)
ASA status 21(2,2] 2(2,2] 2(2,2]
Charlson Comorbidity Index * Charlsonov indeks komorbiditeta 4.10 (2.44) 4.04 (2.54) 4.16 (2.39)
Table2  QoR-40 total score changes from baseline
Tablica 2. Promjene ukupnoga rezultata QoR-40 od pocetne vrijednosti
Timepoint OETA - TIYA . Difference ¢ Razlika p-value ® Cohen’s d ®
Vremenska tocka mean * srednja vrijednost ~ mean © srednja vrijednost 95% CI) e | @
(SD) (SD)
1 hour * 1 sat 21.72 (13.89) 20.56 (14.84) 116 (:7.02 to 9.34) 683 0.08
24 hours ® 24 sata -9.84 (6.85) -9.88 (4.51) -0.04 (-3.35 to 3.27) .629 -0.01
30 days * 30 dana -0.96 (2.68) -0.12 (3.09) 0.84 (-0.81 to0 2.49) 527 0.29
Table3  Mixed-effects model for QoR-40 total score

Tablica 3. Model s mjeSovitim u¢incima za ukupni rezultat QoR-40

Term © Pojam

Estimate ® Procjena -
p value ¢ p-vrijednost

(95% CI)
Group (TIVA vs OETA) ¢ Skupina (TIVA naspram OETA) 3.84 (-2.66 to 10.35) .245
Time ¢ Vrijeme 0.90 (-1.30 to 3.10) 420
Age * Dob -0.06 (-0.30 to 0.18) .601
BMI 0.22 (-0.38 t0 0.83) 463
Sex (Male vs Female)  Spol (muski naprama zenski) 4.43 (-0.26 t0 9.11) .063
Charlson Comorbidity Index ® Charlsonov indeks komorbiditeta 0.43 (-0.99 to 1.86) 545
Group x Time ¢ Skupina x Vrijeme 0.13 (-2.98 to 3.25) 933

p>0.05). Sex distribution was balanced - 48% males over-
all (52% in OETA, 44% in TIVA, p>0.05). Mean BMI was
26.7 + 3.8 kg/m? (27.1 £ 3.3 in OETA, 26.3 + 4.3 in TIVA,
p>0.05). Median ASA status was 2 [2, 2] in both groups.
Charlson Comorbidity Index was 4.1 + 2.4 overall, with no
difference between compared groups (4.0 + 2.5 in OETA,
4.2 £+ 2.4 in TIVA, p>0.05).

Primary outcome: QoR-40 total score

QoR-40 scores did not differ between groups at any time
point (Table 2). The differences in changes from baseline
were minimal. At 1 hour, the difference was 1.2 points (95%
CL: -7.0 to0 9.3, p=0.683). At 24 hours, the difference was
-0.04 points (95% Cl: -3.4 to 3.3, p=0.629), and at 30 days,
0.8 points (95% CI: -0.8 to0 2.5, p=0.527). Effect sizes were
small, with Cohen’s d ranging from -0.007 to 0.29.

Longitudinal analysis using mixed-effects models con-
firmed that recovery progressed similarly in both groups over
time. There was no significant group effect (3=3.84, 95%
CI: -2.66 to 10.35, p=0.245) or group x time interaction
($=0.13, 95% CI: -2.98 to 3.25, p=0.933) (Table 3, Figure 2).

Analysis of QoR-40 subscales showed mostly minor dif-
ferences without clinical or statistical significance (Table 4,

0,05). Raspodjela prema spolu bila je uravnotezena — 48 %
muskaraca ukupno (52 % u OETA-i, 44 % u TIVA-, p >
0,05). Srednji BMI iznosio je 26,7 + 3,8 kg/m* (27,1 + 3,3 u
OETA-, 26,3 + 4,3 u TIVA-, p > 0,05). Medijan ASA statu-
sa bio je 2 (2, 2) u objema skupinama. Charlsonov indeks ko-
morbiditeta iznosio je 4,1 + 2,4 ukupno, bez razlike izmedu
skupina (4,0 + 2,5 u OETAL 4,2 + 2,4 u TIVA-, p > 0,05).

Primarni ishod: ukupni rezultat QoR-40

Vrijednosti QoR-40 nisu se razlikovale izmedu skupina ni u
jednoj vremenskoj tocki (tablica 2.). Razlike u promjenama od
pocetne vrijednosti bile su minimalne. U 1. satu razlika je izno-
sila 1,2 boda (95 % CI (engl. confidence interval, hrv. interval
pouzdanosti): -,0 do 9,3, p = 0,683). U 24. satu razlika je izno-
sila -0,04 boda (95 % CI: -3,4 do 3,3, p = 0,629), a u 30. danu
0,8 bodova (95 % CI: -0,8 do 2,5, p = 0,527). Velicine u¢in-
ka bile su male, s Cohenovim d u rasponu od -0,007 do 0,29.

Longitudinalna analiza s pomo¢u modela s mjeSovitim
uc¢incima potvrdila je da je oporavak napredovao slicno u
objema skupinama tijekom vremena. Nije bilo znacajnoga
skupinskog ucinka (f = 3,84, 95 % CI: -2,66 do 10,35, p =
0,245) ni interakcije skupina x vrijeme (f = 0,13, 95 % CI:
2,98 do 3,25, p = 0,933) (tablica 3., slika 2.).
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Assessed for eligibility (n=50)

|

Randomised (n=50)

Allocated to OETA (n=25)
Recieved allocated intervention (n=25)

l l

Analyzed (n=25)
Complete follow-up at 30 days (n=25)

Allocated to TIVA (n=25)
Recieved allocated intervention (n=25)

Analyzed (n=25)
Complete follow-up at 30 days (n=25)

QoR-40 Total Score Over Time by Treatment Group

200

2
8

QoR-40 Total Score (mean + 95% Cl)
2
3

Baseline 1 hour 24 hours 30 days
Timepoint

Group @ OETA (Sevoflurane) @ TIVA (Propofol)

Table 4  QoR-40 subscales changes from baseline
Tablica 4. Promjene podljestvica QoR-40 od pocetnog mjerenja

OETA

TIVA vs Sevoflurane .

Figure 1 Participant flow diagram through the study (CONSORT
flow diagram)

Slika 1. Dijagram toka sudionika kroz studiju (dijagram toka
CONSORT)

Figure 2 Longitudinal analyses of QoR-40 total score - recovery
trajectories by groups

Slika 2. Longitudinalna analiza ukupnoga rezultata QoR-40 —
putanje oporavka po skupinama

UL Difference ®

Subscale  Podljestvica v Timeplgint N mean ¢ srednja mean ¢ srednja Razlika p-\."fllue ¢ Cohen’sd*
remenska tocka  vrijednost vrijednost (95% CI) p-vrijednost Cohenovd
(SD) (SD)

Emotional State * Emocionalno stanje | 1 hour ® 1 sat -4.48 (3.63) -4.36 (4.79) 0.12 (-2.3 t0 2.54) 349 0.03
Emotional State * Emocionalno stanje | 24 hours ¢ 24 sata -1(2.35) -1.52 (2.68) -0.52 (-1.95 to 0.91) 469 -0.21
Emotional State * Emocionalno stanje | 30 days ¢ 30 dana -0.2 (1.53) 0(1.29) 0.2 (-0.6t0 1) 772 0.14
Pain ¢ Bol 1 hour © 1 sat -1 (4.14) -2.12 (3.59) -1.12 (-3.32 t0 1.08) .350 -0.29
Pain ¢ Bol 24 hours * 24 sata -1.48 (1.87) -2.04(2.85) | -0.56 (-1.94 t0 0.82) 704 -0.23
Pain ¢ Bol 30 days * 30 dana -0.24 (0.44) 0(0.29) 0.24 (0.03 to 0.45) .029 0.65
Physical Comfort * Tjelesna udobnost | 1 hour ® 1 sat -9.8 (5.99) -8.56 (4.64) 1.24 (-1.81 to 4.29) 465 0.23
Physical Comfort * Tjelesna udobnost | 24 hours ¢ 24 sata -4.56 (3.51) -3.32 (2.98) 1.24 (-0.61 to 3.09) 541 0.38
Physical Comfort * Tjelesna udobnost | 30 days * 30 dana -0.4 (1.71) -0.08 (2.53) 0.32 (-0.91 to 1.55) .894 0.15
Physical Independence * Tjelesna 1 hour » 1 sat 312411 | 428(576) | 116 (4010 169) | 654 023
Physical Independence * Tielesna ddhours* 24sara | 156(123) | 192(1.63) | 036 (118t0046) | 813 0.5
Ei‘zzzzlo g‘depe“deme * Tjelesna 30days+30dana | -0.08(0.4) | 0.04(035 | 0.12(0.0910033) | 267 0.32
Support ¢ Podrska 1 hour ® 1 sat -3.32 (3.52) -1.24 (2.83) 2.08 (0.26 t0 3.9) .058 0.65
Support * Podrska 24 hours ® 24 sata -1.24 (1.56) -1.08 (1.38) 0.16 (-0.68 to 1) .555 0.11
Support * Podrska 30 days * 30 dana -0.04 (0.35) -0.08 (0.28) | -0.04 (-0.22 to 0.14) .682 -0.13

Note: p-values corrected using Holm-Bonferroni method.
Napomena: p-vrijednosti korigirane Holm-Bonferronijevom metodom
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TIVA u odnosu na sevofluran

QoR-40 Subscales Over Time by Treatment Group
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Figure 3 QoR-40 subscales - changes from baseline measurement by groups

Slika 3. Podljestvice QoR-40 — promjene od pocetnoga mjerenja po skupinama

Physical
Comfort

Power Bite Strength Over Time

Baseline Awakening
Timepoint

Group @ OETA (Sevoflurane) 4@

Figure 4 Hand grip strength and bite force - changes from baseline measurement by groups
Slika 4. Snaga stiska Sake i sila zagriza — promjene od pocetnoga mjerenja po skupinama

1 hour 24 hours

TIVA (Propofol)
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Figure 3). The only difference that reached statistical signif-
icance without correction was on the “Pain” subscale at 30
days (difference: 0.2 points, p=0.029), but after Holm-Bon-
ferroni correction for multiple comparisons (15 compari-
sons), this difference was no longer statistically significant
(p=0.438). The clinical importance of this slight difference

is questionable.

Secondary outcomes

Hand grip strength and bite force did not differ signif-
icantly between groups at any time point (Table 5, Figure
4). All p-values were >0.05, and effect sizes were small (Co-
hen’s d <0.5).

PONV occurred in 7 of 25 patients (28%) in the OETA
group, and in none of the patients (0%) in the TIVA group
(p=0.010). NNT was 3.6 (95% CI: 2.2 to 10.0).

Shivering occurred in 9 of 25 patients (36%) in the OE-
TA group, and in none of the patients (0%) in the TIVA
group (p=0.002). NNT for prevention of shivering was 2.8
(95% CI: 1.8 to 5.9) (Table 6).

TIVA vs Sevoflurane .

Analiza podljestvica QoR-40 pokazala je uglavnom male
razlike bez klinicke ili statisticke znacajnosti (tablica 4., sli-
ka 3.). Jedina razlika koja je dosegnula statisticku znacajnost
bez korekcije bila je na podljestvici Bo/ u 30. danu (razlika:
0,2 boda, p = 0,029), ali nakon Holm-Bonferronijeve korek-
cije za viSestruke usporedbe (15 usporedbi) ta razlika vise ni-
je bila statisticki znacajna (p = 0,438). Klinicka je vaznost te
neznatne razlike upitna.

Sekundarni ishodi

Snaga stiska $ake i sila zagriza nisu se znacajno razliko-
vale izmedu skupina ni u jednoj vremenskoj tocki (tablica
5., slika 4.). Sve su p-vrijednosti bile 0,05, a veli¢ine u¢inka
male (Cohenov d < 0,5).

PONV se pojavio kod 7 od 25 bolesnika (28 %) u sku-
pini OETA te ni kod jednog bolesnika (0 %) u skupini TI-
VA (p = 0,010). NNT je iznosio 3,6 (95 % CI: 2,2 do 10,0).

Drhtanje se pojavilo kod 9 od 25 bolesnika (36 %) u sku-
pini OETA te ni kod jednoga (0 %) u skupini TIVA (p =
0,002). NNT za prevenciju drhtanja iznosio je 2,8 (95 % CI:
1,8 do 5,9) (tablica 6.).

Table 5 Hand grip strength and bite force changes from baseline
Tablica 5. Promjene snage stiska $ake i sile zagriza od pocetne vrijednosti
OETA TIVA
Outcome » Ishod Timepoint ® mean ° srednja mean ° srednja Difference ® Razlika p-value ®
Vremenska tocka vrijednost vrijednost 95% CI) p-vrijednost
(SD)
. . Sy After awakening ®
Hand grip strength ¢ Snaga stiska Sake Nakon budenja -10.86 (6.8) -10.5 (7.26) 0.35 (-3.65 to 4.35) .860
Hand grip strength ¢ Snaga stiska Sake |1 hour ¢ I sat -1.7 (3.7) -0.47 (4.2) 1.23 (-1.02 to 3.48) 278
Hand grip strength ¢ Snaga stiska Sake |24 hours * 24 sata -3.07 (1.11) -3.02 (1.31) 0.04 (-0.65 to 0.73) 900
. oo . After awakening ®

Power bite strength ¢ Sila zagriza Nakon budenja 5.9 (61.97) -16.35 (36.51) -22.25 (-51.35 to 6.85) 140
Power bite strength ¢ Sila zagriza 1 hour ¢ 1 sat 22.01 (44.03) 6.84 (28.95) -15.17 (-36.45 to0 6.11) 157
Power bite strength © Sila zagriza 24 hours ® 24 sata -23.68 (23.23) -16.14 (15.15) 7.54 (-3.66 to 18.74) .180
Note: p-values corrected using Holm-Bonferroni method.
Napomena: p-vrijednosti korigirane Holm-Bonferronijevom metodom
Table 6  Postoperative nausea and vomiting (PONV) and shivering
Tablica 6. Postoperativha muénina i povracanje (PONV) te drhtanje

Outcome * Ishod OETA Events Total ® TIVA Events Total * p-value ®

OETA dogadaji ukupno TIVA dogadaji ukupno p-vrijednost

Postoperative nausea and vomiting (PONV) ¢ N o
Postoperativna mucnina i povratanje (PONV) 7125 (28%) 0/25 (0%) 010
Shivering ¢ Drhtanje 9125 (36%) 0/25 (0%) .002
Discussion Rasprava

Our study showed that TIVA with propofol and bal-
anced inhalational anaesthesia with sevoflurane result in sim-
ilar quality of recovery, as measured by the QoR-40 question-
naire, in patients undergoing intraoral surgical procedures.
The differences in the primary outcome were minimal and
statistically nonsignificant at all follow-up time points. How-
ever, TIVA eliminated postoperative nausea and vomiting and
shivering, which represents a clinically significant benefit.

Nasa studija pokazala je da TIVA propofolom i balansi-
rana inhalacijska anestezija sevofluranom rezultiraju slicnom
kvalitetom oporavka, mjerenom upitnikom QoR-40, bole-
snika podvrgnutih intraoralnim kirurskim zahvatima. Ra-
zlike u primarnom ishodu bile su minimalne i statisticki ne-
znacajne u svim vremenskim tockama pracenja. Medutim,
TIVA je eliminirala postoperativhu mucninu i povracanje te
drhtanje, $to je klinicki znacajna korist.
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Our results show that QoR-40 scores did not differ be-
tween groups at any time point. Differences were minimal,
from -0.04 to 1.2 points, which is far below the minimal
clinically significant difference of 6.3 points. Longitudinal
analysis using mixed-effects models confirmed that recovery
progressed similarly in both groups over time, without signif-
icant group x time interaction.

These findings are consistent with some, but not all, stud-
ies in the literature. A study in patients undergoing gynaeco-
logical laparoscopic surgery also did not show a difference in
QoR-40 scores between propofol and sevoflurane (7). Simi-
larly, research in patients undergoing laparoscopic cholecys-
tectomy showed that desflurane and propofol result in similar
quality of recovery (4). However, a study in patients under-
going endoscopic transsphenoidal pituitary surgery showed
that TIVA improves the quality of recovery compared to
sevoflurane (8). These differences suggest that the effects of
anaesthesia may vary depending on the type of surgery, dura-
tion of the procedure, or other patient characteristics.

For intraoral surgery, data are scarce. Most existing stud-
ies have focused on dental procedures in pediatric popula-
tions or on specific complications such as emergence agita-
tion (9,10). Our study is the first to directly compare TIVA
and sevoflurane regarding the quality of recovery after intra-
oral procedures in adult patients. Our results suggest that,
for this specific type of surgery, the choice of maintenance
technique does not significantly affect the subjective quali-
ty of recovery.

Hand grip strength and bite force did not differ signifi-
cantly between groups at any time point. This is an impor-
tant finding because functional aspects of recovery may af-
fect patients’ ability to eat and perform daily activities after
intraoral surgery. The existing literature on the impact of
anaesthesia on muscle strength after intraoral procedures is
limited, making our results relevant for clinical practice.

The most significant finding of our study is a complete
elimination of PONV in the TIVA group. None of the 25
patients in the TIVA group had PONYV, while seven patients
(28%) in the OETA group vomited. An NNT of 3.6 means
that we need to treat four patients with TIVA, instead of
OETA, to prevent one case of nausea and vomiting.

These results are consistent with the existing literature,
which shows that propofol has antiemetic properties. A me-
ta-analysis including 67 randomised controlled trials showed
that TIVA reduces the risk of PONV by 19% compared to
inhalational anaesthesia (3). A study in patients undergoing
laparoscopic cholecystectomy showed that TIVA results in a
lower incidence of PONV compared to sevoflurane (5). Sim-
ilarly, research in bariatric patients showed that TIVA reduc-
es the incidence of PONV compared to sevoflurane (17).

Propofol has known antiemetic properties, while sevo-
flurane is a pro-emetic agent and may increase the risk of
PONV.

For intraoral surgery, PONV is particularly problematic
because it can lead to aspiration, damage to the surgical field,
or prolonged hospital stay. Our results show that TIVA may
be particularly useful for patients undergoing intraoral pro-
cedures who are at high risk for PONV.

TIVA u odnosu na sevofluran

Nasi rezultati pokazuju da se vrijednosti QoR-40 nisu ra-
zlikovale izmedu skupina ni u jednoj vremenskoj tocki. Ra-
zlike su bile neznatne, od -0,04 do 1,2 boda, $to je daleko
ispod minimalne klinicki znacajne razlike od 6,3 boda. Lon-
gitudinalna analiza s pomoc¢u modela s mjeSovitim uéinci-
ma potvrdila je da je oporavak napredovao sli¢no u objema
skupinama tijekom vremena, bez znacajne interakcije skupi-
na x vrijeme.

Ti su nalazi u skladu s nekim rezultatima studija, ali ne
sa svima. U studiji s bolesnicama podvrgnutim ginekolos-
koj laparoskopskoj kirurgiji takoder se nije pokazala razlika
u vrijednostima QoR-40 izmedu propofola i sevoflurana (7).
Sliéno tomu, istrazivanje na bolesnicima podvrgnutim lapa-
roskopskoj kolecistektomiji pokazalo je da desfluran i pro-
pofol rezultiraju sli¢nom kvalitetom oporavka (4). Medutim,
u studiji sa bolesnicima podvrgnutima endoskopskoj tran-
ssfenoidalnoj kirurgiji hipofize pokazala je da TIVA pobol;j-
$ava kvalitetu oporavka u usporedbi sa sevofluranom (8). Te
razlike upucuju na to da ucinci anestezije mogu varirati ovi-
sno o vrsti kirurskoga zahvata, trajanju postupka ili drugim
znacajkama bolesnika.

Za intraoralnu kirurgiju podatci su oskudni. U veéini
postoje¢ih studija autori su bili usmjereni na stomatoloske
zahvate u pedijatrijskoj populaciji ili na specificne komplika-
cije poput agitacije pri budenju (9, 10). U nasoj se studiji prvi
put izravno usporeduju TIVA i sevofluran s obzirom na kva-
litetu oporavka nakon intraoralnih zahvata kod odraslih bo-
lesnika. Nasi rezultati upucuju na to da za tu specifinu vrstu
kirurgije izbor tehnike odrzavanja ne utje¢e znacajno na su-
bjektivnu kvalitetu oporavka.

Snaga stiska $ake i sila zagriza nisu se znacajno razliko-
vale izmedu skupina ni u jednoj vremenskoj tocki. To je va-
zan nalaz jer funkcionalni aspekti oporavka mogu utjecati
na sposobnost bolesnika da se hrane i obavljaju svakodnev-
ne aktivnosti nakon intraoralnog zahvata. Postojeca literatu-
ra o utjecaju anestezije na misiénu snagu nakon intraoralnih
zahvata ogranicena je, $to nase rezultate ¢ini relevantnima za
klini¢ku praksu.

Najznacajniji nalaz nase studije jest potpuna eliminacija
PONV-a u skupini TIVA. Nijedan od 25 bolesnika u skupi-
ni TIVA nije imao PONYV, dok je sedam bolesnika (28 %) u
skupini OETA povracalo. NNT od 3,6 znaci da je potrebno
lijeciti ¢etiri bolesnika TIVA-om umjesto OETA-om kako bi
se sprijecio jedan slu¢aj mucnine i povracanja.

Ti su rezultati u skladu s postoje¢om literaturom koja po-
kazuje da propofol ima antiemeticka svojstva. Metaanaliza
koja je ukljucivala 67 randomiziranih kontroliranih ispitiva-
nja pokazala je da TIVA smanjuje rizik od PONV-aza 19 % u
usporedbi s inhalacijskom anestezijom (3). Studija na bolesni-
cima podvrgnutima laparoskopskoj kolecistektomiji pokazala
je da TIVA rezultira nizom ucestalos¢u PONV-a u usporedbi
sa sevofluranom (5). Sli¢no tomu, istraZivanje na barijatrijski
operiranim bolesnicima pokazalo je da TIVA smanjuje uce-
stalost PONV-a u usporedbi sa sevofluranom (17).

Propofol ima poznata antiemeticka svojstva, a sevofluran
ih nema te moze povecati rizik od PONV-a.

Za intraoralnu kirurgiju PONV je osobito problemati¢an
jer moze dovesti do aspiracije, ostecenja operacijskoga polja
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TIVA also completely eliminated postoperative shiver-
ing. None of the 25 patients in the TIVA group had shiver-
ing, while nine patients (36%) in the OETA group had shiv-
ering. An NNT of 2.8 means that we need to treat three
patients with TIVA to prevent one case of shivering.

Sevoflurane is known to increase the risk of shivering (18-
20), while propofol shows protective effects against shiver-
ing.

For intraoral surgery, shivering can be particularly prob-
lematic because it can lead to damage to the surgical field,
increased metabolic demands, and patient discomfort. Our
results show that TIVA may be particularly useful for pre-
venting this complication.

TIVA does not show an advantage in overall quality of
recovery, because the QoR-40 measures a wide range of as-
pects that are more influenced by the type of surgery and
postoperative analgesia than by the type of anaesthesia it-
self (21). In contrast, PONV and shivering are complications
directly related to the pharmacology of anaesthetics, which
explains the complete elimination in the TIVA group. Al-
so, intraoral procedures are shorter and less invasive, hence
the differences between anaesthetic techniques are less pro-
nounced than in larger surgeries.

Our study has several strengths. First, we used a ran-
domised controlled design with blinding of participants and
the researcher measuring outcomes, which minimises the
risk of bias. Second, we used a validated QoR-40 question-
naire that has been translated and validated in Croatian (15).
Third, we performed a longitudinal analysis using mixed-ef-
fects models that adequately account for correlation between
repeated measurements. Fourth, we performed additional
analyses, including MCID, Bayesian, and responder analy-
ses, that provide further perspectives on the results. Fifth, we
measured functional recovery outcomes, such as bite force
and hand grip strength, which are rare in the literature for
intraoral surgery.

Our study also has several limitations. First, the sample
size of 50 patients (25 per group) may not be sufficient to de-
tect small differences in quality of recovery. However, it is
adequate to detect differences in binary outcomes such as
PONYV and shivering. Second, the study was conducted in
a single centre, which may limit the generalizability of re-
sults. Third, we did not measure some potentially important
outcomes, such as postoperative cognitive function or long-
term functional outcomes. Fourth, all patients were placed
on the same ward where they received equal postoperative
care, which is suitable for control but may not reflect all clin-
ical situations.

Our results have important clinical implications. Al-
though TIVA does not show advantages in subjective quality
of recovery measured by the QoR-40 questionnaire, it offers
complete elimination of two of the most common postop-
erative complications - nausea with vomiting and shivering,
NNT values of 4 for PONV and 3 for shivering are clinical-
ly very relevant and suggest that TIVA might be preferred for
patients undergoing intraoral surgical procedures, especially
for those at high risk for PONV or shivering.

TIVA vs Sevoflurane .

ili produljenog bolnickog boravka. Nasi rezultati pokazuju
da TIVA moze biti osobito moze koristiti bolesnicima pod-
vrgnutima intraoralnim zahvatima koji su pod visokim rizi-
kom od PONV-a.

TIVA je takoder u cijelosti eliminirala postoperativno
drhtanje. Nijedan od 25 bolesnika u skupini TIVA nije drh-
tao, a devet bolesnika (36 %) u skupini OETA jest. NNT od
2,8 znaci da je potrebno lijeciti tri bolesnika TIVA-om kako
bi se sprijecio jedan slucaj drhtanja.

Sevofluran je poznat po tome da povecava rizik od drh-
tanja (18 — 20), a propofol pokazuje zastitne ucinke protiv
drhtanja.

Za intraoralnu kirurgiju drhtanje moze biti osobito pro-
blemati¢no jer moze ostetiti operacijsko polje, povecati me-
tabolicke zahtjeve i neugode za bolesnika. Nasi rezultati po-
kazuju da TIVA moze biti osobito korisna za prevenciju te
komplikacije.

TIVA ne pokazuje prednost u ukupnoj kvaliteti oporav-
ka jer QoR-40 mjeri $irok raspon aspekata na koje vise utje-
¢u vrsta kirurSkog zahvata i postoperativna analgezija nego
vrsta same anestezije (21). Nasuprot tomu, PONV i drhta-
nje komplikacije su izravno povezane s farmakologijom ane-
stetika, Sto objasnjava potpunu eliminaciju u skupini TIVA.
Takoder, intraoralni su zahvati kraéi i manje invazivni, pa su
razlike izmedu anestezioloskih tehnika manje izrazene nego
kod vecih kirurskih zahvata.

Nasa studija ima nekoliko prednosti. Kao prvo, upotrije-
bili smo randomizirani kontrolirani dizajn sa zasljepljivanjem
sudionika i istrazivaca koji je mjerio ishode, ¢ime se smanju-
je rizik od pristranosti. Kao drugo, upotrijebili smo validirani
upitnik QoR-40 koji je preveden na hrvatski jezik i validiran
(15). Kao trece, proveli smo longitudinalnu analizu s pomo¢u
modela s mjesovitim udincima koji adekvatno uzimaju u ob-
zir korelaciju izmedu ponovljenih mjerenja. Kao ¢etvrto, oba-
vili smo dodatne analize, uklju¢ujuéi analizu MCID-a (engl.
minimal clinically important difference, hrv. minimalna klini¢-
ki vazna razlika), Bayesovu analizu i analizu odgovaraca ko-
je pruzaju dodatne perspektive na rezultate. Kao peto, mjerili
smo funkcionalne ishode oporavka, poput sile zagriza i snage
stiska Sake, koji su rijetki u literaturi za intraoralnu kirurgiju.

Nasa studija ima i nekoliko ogranicenja. Kao prvo, veli¢ina
uzorka od 50 bolesnika (25 po skupini) mozda nije dostatna
za otkrivanje malih razlika u kvaliteti oporavka. No dostatna
je za otkrivanje razlika u binarnim ishodima poput PONV-a
i drhtanja. Kao drugo, studija je provedena u jednom centru,
$to moze ograniciti poop¢avanje rezultata. Kao trece, nismo
mijerili neke potencijalno vazne ishode, poput postoperativne
kognitivne funkcije ili dugoro¢nih funkcionalnih ishoda. Kao
Cetvrto, svi su bolesnici bili smjesteni na istom odjelu gdje su
primili jednaku postoperativnu skrb, $to je prikladnije za kon-
trolu, ali ne mora obuhvacati sve klinicke situacije.

Nasi rezultati imaju vazne klinicke implikacije. Premda
TIVA ne pokazuje prednosti u subjektivnoj kvaliteti oporav-
ka mjerenoj upitnikom QoR-40, ona nudi potpunu elimina-
ciju dviju naj¢es¢ih postoperativnih komplikacija — mucnine
s povracanjem i drhtanja. Vrijednosti NNT-a od 4 za PONV
i 3 za drhtanje klinicki su vrlo relevantne i upuéuju na to da
bi TIVA mogla biti pozeljan izbor za bolesnike podvrgnute
intraoralnim kirurskim zahvatima, osobito za one s visokim

rizikom od PONV-a ili drhtanja.
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Conclusions

Our study showed that TIVA with propofol and balanced
inhalational anaesthesia with sevoflurane result in similar
quality of recovery, as measured by the QoR-40 question-
naire, in patients undergoing intraoral surgical procedures.
Differences in the primary outcome were minimal and statis-
tically nonsignificant at all follow-up time points. Functional
aspects of recovery - bite force and hand grip strength - also
did not differ between groups.

However, TIVA eliminated postoperative nausea and
vomiting and shivering. None of the 25 patients in the TTVA
group had PONV, while seven patients (28%) in the OETA
group vomited. Shivering occurred in 9 patients (36%) in the
OETA group, and in none in the TIVA group. The number
needed to treat was 4 for PONV and 3 for shivering, which
represents a clinically very relevant finding.

For clinical practice, our results suggest that the choice
between TIVA and sevoflurane for intraoral surgery may be
guided by anaesthetist preferences and equipment availabil-
ity, as the quality of recovery is not significantly different.
However, for patients at high risk for PONV or shivering,
TIVA might be the preferred option due to its protective ef-
fects on these complications.
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Sazetak

TIVA u odnosu na sevofluran

Zakljuc€ak

Nasa je studija pokazala da TIVA propofolom i balansi-
rana inhalacijska anestezija sevofluranom rezultiraju slicnom
kvalitetom oporavka, mjerenom upitnikom QoR-40, kod
bolesnika podvrgnutih intraoralnim kirurskim zahvatima.
Razlike u primarnom ishodu bile su minimalne i statisticki
neznacajne u svim vremenskim tockama praenja. Funkcio-
nalni aspekti oporavka — sila zagriza i snaga stiska Sake — ta-
koder se nisu razlikovali izmedu skupina.

Medutim, TIVA je eliminirala postoperativau mu¢ninu
i povracanje te drhtanje. Nijedan od 25 bolesnika u skupini
TIVA nije imao PONV, a sedam bolesnika (28 %) u skupini
OETA je povracalo. Drhtanje se pojavilo kod 9 bolesnika (36
%) u skupini OETA te ni kod jednoga u skupini TIVA. Broj
potrebnih lije¢enja iznosio je 4 za PONV i 3 za drhtanje, $to
je klini¢ki vrlo relevantan nalaz.

Za klini¢ku praksu nasi rezultati upucuju na to da se
izbor izmedu TIVA-e i sevoflurana za intraoralnu kirurgi-
ju moze voditi preferencijama anesteziologa i dostupno$¢u
opreme, s obzirom na to da se kvaliteta oporavka znacajno ne
razlikuje. No za bolesnike s visokim rizikom od PONV-a ili
drhtanja, TIVA bi mogla biti poZeljan izbor zbog svojih za-
stitnih u¢inaka na te komplikacije.
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Cilj: Usporediti kvalitetu oporavka izmedu totalne intravenske anestezije (engl. total intravenous
anaesthesia — TIVA) propofolom i balansirane inhalacijske anestezije sevofluranom bolesnika pod-
vrgnutih intraoralnim kirurskim zahvatima. Materijali i metode: Proveli smo prospektivno randomi-
zirano kontrolirano klini¢ko ispitivanje na 50 bolesnika (25 po skupini) koji su bili podvrgnuti intrao-
ralnim kirurskim zahvatima duljima od 30 minuta. Primarni ishod bila je kvaliteta oporavka mjerena
upitnikom QoR-40 (engl. Quality of Recovery-40) 1 sat, 24 sata i 30 dana poslije zahvata. Sekundar-
ni ishodi ukljucivali su silu zagriza, snagu stiska Sake, ucestalost postoperativne mucnine i povraca-
nja (engl. postoperative nausea and vomiting — PONV) te postoperativno drhtanje. Rezultati: Vrijed-
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dutim, TIVA je potpuno eliminirala PONV (0 % prema 28 %, p = 0,010), NNT (engl. number needed
to treat, hrv. broj potrebnih lijecenja) = 4) i drhtanje (0 % prema 36 %, p = 0,002, NNT = 3). Zaklju-
¢ak: TIVA-om i sevofluranom postiZe se sli¢na kvaliteta oporavka poslije intraoralnih zahvata. Medu-
tim, TIVA eliminira PONV i drhtanje, Sto je klinicki znacajna korist za bolesnike podvrgnute intraoral-
noj kirurgiji.
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