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fentanyl on awakening and hemodynamic
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Abstract

Aim: We aimed to investigate the effects of two different opioids, fentanyl, and remifentanil, on waking
parameters, hemodynamic effects, duration of stay in the post-anesthesia care unit (PACU), pain and
nausea and vomiting in patients undergoing probe curettage surgery.

Methods: Sixty-six patients scheduled for probe curettage surgery were randomly divided into Fentanyl
(Group F, n = 33) and Remifentanil (Group R, n = 33) groups. For induction of anesthesia, 2.5 mg/kg
propofol was administered as a bolus in both groups, 2.5 mcg/kg fentanyl in Group F and 2-4 mcg/kg
iv. remifentanil in Group R. No muscle relaxant agent was used. The laryngeal mask size was selected ac-
cording to the patient’s body weight. For induction of anesthesia, 2.5 mg/kg propofol was administered
as a bolus in both groups, 2.5 mcg/kg fentanyl in Group F, and 2-4 mcg/kg iv. remifentanil in Group R. No
muscle relaxant was used. The laryngeal mask size was selected according to the patient’s body weight
and the cuff pressure was adjusted to 60 cm H20 using a manometer.

Results: The demographic data of both groups were similar in our study. Extubation time was shorter in
Group R. The difference between the groups was significant (p<0.001). The awakening time was also sig-
nificantly shorter in Group R (p<0.001). Among the hemodynamic data, MAP values were lower in Group
R at T1, T3, and T5 time intervals. HR values were significantly lower in Group R. There was a statistically
significant difference between the groups in both time intervals (p: 0.014, p: 0.037)

Conclusions: In our study, remifentanil provided better hemodynamic stability, shorter extubation and
awakening times, and lower incidence of nausea and vomiting than fentanyl in probe curettage cases.
Therefore, we suggest that the use of remifentanil with supraglottic airway devices is a good alternative
in anesthesia management.

Keywords: Awakening from anesthesia; curettage; day surgery; fentanyl; laryngeal mask airway; remi-
fentany!
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Amag: Supraglottik hava yolu cihaz! ile havayolu gtvenligin sadladigimiz calismamizda fentanil ve remifen-
tanil gibi iki farkli opiodin probe kiretaj ogularinda uyanma parametreleri, hemodinamik etkiler, anestezi
sonrasl bakim Unitesi (PACU) da kalis stresi, agri ve bulanti kusma Gzerine etkilerini incelemeyi amacladik.
Yontemler: Probe klretaj cerrahisi planlanan 66 hasta Fentanil (Grup F, n = 33) ve Remifentanil (Grup R, n
= 33) guruplarina randomize olarak dagitildi. Anestezi indiiksiyonunda her iki grupta 2.5 mg/kg propofol
iv, Grup F’ de 2.5 mcg/kg fentanil iv, Grup R’ de ise 2-4 mcg/kg iv remifentanil bolus olarak uygulandi
ve kas gevsetici bir ajan kullaniimadi. Hastanin vicut adirlidina gére laringeal maske boyutu secildi ve kaf
basinci bir manometre kullanilarak 60 cm H2O’va ayarlandi. Anestezi indUksiyonunda her iki grupta 2.5
mg/kg propofol, Grup F’ de 2.5 mcg/kg fentanil, Grup R’ de ise 2-4 mcg/kg iv remifentanil bolus olarak
uygulandi ve kas gevsetici bir ajan kullanilmadi. Hastanin vicut agirligina goére laringeal maske boyutu
secildi ve kaf basinci bir manometre kullanilarak 60 cm H2 O’ya ayarlandi.

Bulgular: Calismamizda her iki grubun demografik verileri benzerdi. Eksttibasyon ve uyanma stresi Grup Received/Gelis : 29.05.2024
R'de daha kisaydi. Gruplararasi fark anlamli idi (p<0,001). Hemodinamik verilerden ortalama arter basinci Accepted/Kabul: 10.07.2024
(MAP) degerleri; T1, T3, T5 zaman araliginda Grup R’ de daha dusuktu. Kalp atis hizi (HR) degerleri Grup DOI: 10.21673/anadoluklin.1491696

R’de anlamli olarak daha dusuktd. Her iki zaman araliginda gruplar arasinda istatiksel olarak anlamli fark
vardi (p: 0,014, p: 0,037)

Sonuglar: Calismamizda edilen probe kiretaj olgularinda remifentanilin fentanile gére daha iyi bir hemo-
dinamik stabilite sagladigi, eksttbasyon ve uyanma surelerini daha kisa oldugu, bulanti kusma insidansinin
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INTRODUCTION

Day surgery is defined as the discharge of a patient
who has undergone an interventional procedure on
the same day or within 24 hours (1). Reducing the
time spent in the hospital decreases wound infection,
minimizes the loss of labor force and minimizes hospi-
tal costs (2). Recently, day surgery interventions have
become increasingly common.

Patient groups undergoing day-case anesthesia
have many comorbidities. This situation makes an-
esthesia management special. Postoperative pain,
nausea-vomiting, and depth of sedation are important
factors affecting the duration of hospitalization in sur-
gical applications (3).

Therefore, the anesthesia method to be used in day
surgery applications should provide a stable hemody-
namic state, adequate depth of anesthesia, and rapid
recovery (4). One of the goals of day surgery is the
rapid return of patients to their daily activities (5).

Probe curettage is a surgical procedure that con-
stitutes the most minimally invasive gynecologic in-
tervention used in diagnosis and treatment for a long
time. Probe curettage is also one of the daily surgical
procedures (6).

The use of supraglottic airway devices in short-
term minimal surgical procedures that do not carry
the risk of regurgitation is seen as a good alternative
to endotracheal intubation in probe curettage cases
because it does not require the use of muscle relaxants
and is less irritating to the airway. (7) .

Many anesthesia methods and anesthetic drugs
have been used in anesthesia applications used in day
surgery operations. There are not many studies in the
literature comparing remifentanil and fentanyl in cases
of probe curettage using laryngeal mask airway (LMA).

In our study in which we ensured airway safety
with LMA, we aimed to investigate the effects of two
different opioids such as fentanyl and remifentanil on
waking parameters, hemodynamic effects, duration of
stay in the post-anesthesia care unit (PACU), pain and
nausea and vomiting in probe curettage cases.

I
MATERIAL AND METHODS

Protocol

This study was conducted in the Department of Anes-

thesiology and Reanimation, Inonu University, Faculty

of Medicine, Turgut Ozal Medical Center, with the ap-
proval of the Malatya Clinical Research Ethics Commit-
tee (date: 21.12.2022, decision no: 2022/105). The study
was conducted according to CONSORT guidance (8).

Study Participants

Our study was conducted as a randomized, double-
blind clinical trial. Subjects who voluntarily agreed
to participate in the study were informed about the
potential risks and predictable outcomes of the study.
Written informed consent was then obtained. For ran-
domization, patients were assigned to the study groups
completely by chance. MedCalc, version-16 statistical
software for Windows (medcalc.com.tr.) was used for
this purpose. Sixty-six patients scheduled for probe
curettage surgery were randomly assigned to Fentanyl
(Group E n = 33) and Remifentanil (Group R, n = 33)
groups.

Patient Recruitment

ASA I-II patients aged 18-65 years who underwent
probe curettage were included in our study. Patients
with severe respiratory, hepatic, or renal dysfunction,
neurological and psychiatric patients, history of allergy
to anesthesia drugs, obese patients with body mass in-
dex (BMI) over 30, difficult airway findings (modified
Mallampati class 4 or thyromental distance <65 mm),
high risk of regurgitation or aspiration were excluded.

Preoperative Procedures

General anesthesia was standardized for all patients.
Patients were given midazolam 0.05 - 0.1 mg/kg i.v. for
premedication 20 minutes before the surgical proce-
dure. The patients were taken to the operation room
and pre-oxygenated with 100% O, for 5 min. Routine
noninvasive blood pressure (NIBP), pulse oximetry
(Sp0,), electrocardiogram (ECG), heart rate (HR),
and end-tidal carbon dioxide (EtCO,) monitoring
were performed.

General Anesthesia

For induction of anesthesia, 2.5 mg/kg i.v propofol
was administered as a bolus in both groups, 3-5 pg/
kg fentanyl in Group F and 2-4 ug/kg i.v. remifentanil
in Group R. No muscle relaxant agent was used. The
laryngeal mask size was selected according to the pa-
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Table 1. Characteristics of the groups

Group F Group R
(Mean * StD) (Mean + StD) P
Age, (year) 44,48 + 13,38 41,81 + 14,32 0,393
Weight, (kg) 67,06 £ 11,76 70,30 £ 10,61 0,136
ASA, n(%) 0,804
1 18 (54,5) 20 (60,6)
1 15 (45,5) 13 (39,4)
Mallampati, n(%) 0,621
1 19 (57,6) 17 (51,5)
2 14 (42,4) 16 (48,5)
Bradicardia, n(%) 1(3,03) 2 (6,06) 0,403
Surgical duration, (min) 15,81 +£2,78 17,21 +2,73 0,073
Anaesthesia duration, (min) 23,63 + 4,52 21,96 + 2,73 0,076
PACU duration, (min) 19,06 * 3,82 13,03 + 2,87 <0,001*
Extubation duration, (min) 7,09 + 1,37 4,81 + 1,073 <0,001*
Wake-up duration, (min) 6,72 + 1,20 3,42 +0,83 <0,001*

ASA: American Society of Anesthesiologists, PACU: Postanesthetic care unit, StD: Standart deviation, min: Minute, n: Number, %: Percentage

Table 2. Sedation values of the groups

Group F Group R
n(%) n(%) P

Sedation S5 <0,001*

1 5(15,2) 0(0)

2 13 (39,4) 1(3,0)

3 11(33,3) 14 (42,4)

4 4(12,1) 18 (54,5)

5 0(0) 0(0)
Sedation S15 <0,001*

1 0(0) 0(0)

2 4(12,1) 0(0)

3 9(27,3) 2(6,1)

4 16 (48,5) 13 (39,4)

5 4(12,1) 18 (54,5)

Sedation S5: PACU 5th minute, sedation; S15: PACU 15th minute, 1: Deep sleep; 2: Sleeping, slow response to verbal stimulation; 3: Prone to
sleep; 4: Awake calm quiet; 5: Awake active .* Significant difference, min: Minute, n: Number, %: Percentage

tient’s body weight and the cuff pressure was adjusted
to 60 cm H,O using a manometer.

After placement of the laryngeal mask, the position
of the airway devices in both groups will be confirmed
by the absence of leak sound, and chest expansion dur-
ing ventilation, auscultation, and capnography.

Anesthesia maintenance was provided with 75
mcg/kg/min propofol and 50% O2/air mixture in each
group, 1.5 mcg/kg/h fentanyl in Group F and 0.1-0.3
mcg/kg/min remifentanil in Group R. In both groups,
the anesthesia device was set in volume-controlled
mode with a tidal volume of 6-8 mL/kg and a respira-
tory rate of 35-45 mm Hg EtCO,.
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Hemodynamic parameters were recorded at the
following time intervals: TO before induction, T1 after
LMA placement, T2 surgery at 5 min, T3 surgery at 10
min, T4 surgery at 15 min, T5 surgery at 25 min, and
T6 surgery at 35 min. Demographic data, duration of
anesthesia and surgery, recovery time, postanesthetic
intensive care unit stay, pain, nausea and vomiting
data were evaluated.

Postoperative Management

Patients who opened their eyes with warnings, whose
spontaneous breathing was regular, respiratory rate
was 14-20/min, and oxygen saturation was greater
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Table 3. Pain values of the groups

Group F Group R
n(%) n(%) P
NRS 0,019*
0-1 12 (36,4) 7(21,2)
2-4 15 (45,5) 10 (30,3)
5.7 6(18,2) 14 (42,4)
8-10 0(0) 2(6,1)

NRS: Numerical rating scale, no pain (0-1 points), mild pain (2-4 points), moderate pain (5-6 points) and severe pain (7-10 points). * Sig-

nificant difference, n: Number, %: Percentage

Table 4. PONV values of the groups

Group F Group R
n(%) n(%) P
PONV-5 0,110
0 12 (36,4) 20 (60,6)
1 13 (39,4) 9(27,3)
2 5(15,2) 2(6,1)
3 3(9,1) 2(6,1)
PONV-15 0,007*
0 16 (48,5) 28 (84,8)
1 8(24,2) 1(3,0)
2 4(12,1) 4(12,1)
3 5(15,2) 0(0)

PONV: Postoperative nausea and vomiting; PONV-5: Postoperative 5th minute; PONV-15: Postoperative 15’th minutes, n: Number, %:

Percentage, * Significant difference

than 95% were extubated and taken to the recovery
room. In the recovery unit, hemodynamically and re-
spiratory stable patients with a Modified Aldrete score
> 9 were transferred to the relevant ward (9).

Outcome Measures
Anesthesia duration; the time from induction of an-
esthesia until extubation. Surgical time; the time from
the first surgical incision until the end of the surgical
procedure. Extubation time; the time from the com-
pletion of surgery and discontinuation of anesthetic
drugs until extubation. Recovery time was defined as
a meaningful response to simple verbal commands
(open your eyes, etc.) given after extubation. Brady-
cardia (<50/min) was evaluated. PACU length of stay
was defined as the time from admission of the patient
to the recovery room to transfer to the relevant service.
Pain was assessed by a blinded anesthesiologist as
postoperative pain on a numerical rating scale (NRS)
(0-10 scale (0-1: mild, 2-4: moderate, 5-7: moderate,

8-10: severe). 15 mg/kg i.v. paracetamol was given as a
rescue analgesic in cases with NRS >5.

Nausea and vomiting were assessed with a 4-point
scale (0=no nausea, l1=moderate nausea, 2=severe
nausea, 3= retching, vomiting or both). In cases of ‘se-
vere nausea, ondansetron 50 mcg/kg i.v. was adminis-
tered as antiemetic. In our study, all outcome measures
were assessed by a blinded observer.

Sample Size

While the type I error (alpha) is 0.05, the power of the
test (1-beta) is 0.9, the effect size is 0.82 and the alterna-
tive hypothesis (H1) is two-way, the minimum sample
size required to find a significant difference using this test
should be 33 in each group and 66 in total (10). Power
analysis was calculated with WSSPAS software (11).

Statistical analysis
PONV: Postoperative nausea and vomiting; PONV-5:
Postoperative 5th minute; PONV-15: Postoperative
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Figure 1. MAP values of the groups

MAP: Mean Arterial Pressure; TO: pre-induction; T1: after insertion of the LMA; T2: surgery 5'th min; T3: surgery 10’th min; T4: surgery
15’th min; T5: surgery 25’th min; T6: postextubation 5’th min.* Significant difference.
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Figure 2. HR values of the groups

HR values of the groups. T0: pre-induction; T1: after insertion of the LMA; T2: surgery 5’th min; T3: surgery 10’th min; T4: surgery 15°th min;
T5: surgery 25’th min; T6: postextubation 5’th min.* Significant difference, HR: Hearts rate, BPM: Beats per minute.
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Figure 3. SpO, values of the groups

SpO,: peripheral oxygen saturation; TO: pre-induction; T1: after insertion of the LMA; T2: surgery 5’th min; T3: surgery 10’th min; T4: sur-
gery 15°th min; T5: surgery 25°th min; T6: postextubation 5’th min.* Significant difference.
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Figure 4. EtCO, values of the groups
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EtCO,: end-tidal carbon dioxide; T1: after insertion of the LMA; T2: surgery 5th min; T3: surgery 10’th min; T4: surgery 15’th min; T5:

surgery 25’th min; T6: postextubation 5’th min.* Significant difference.

15’th minutes, n: Number, %: Percentage, * Signifi-
cant difference Shapiro-Wilk test, histogram distribu-
tion, and skewness-kurtosis parameters were used for
normality analysis. Descriptive statistics are shown as
mean * standard deviation for variables with normal
distribution, median (min-max) for variables with
non-normal distribution, and the number of cases
and (%) for nominal variables. The Chi-square and
Fisher Exact tests were used to analyze the relation-
ship between categorical variables. In evaluating the
relationship between continuous variables, the Mann-
Whitney U test was used if the variables were non-
parametric, and Student’s t-test was used if they were
parametric. A p-value less than 0.05 was considered
statistically significant.

I
RESULTS

The mean age of the patients in our study was 44.48
+ 13.38 years in Group F and 41.81 * 14.32 years in
group R. There was no significant difference between
the groups (p>0,05). Weight, ASA and mallampati
scores were similar between the groups and there was

no statistically significant difference (p>0,05) . Brady-
cardia was observed in 1 patient in group F and 2 pa-
tients in Group R. The difference between the groups
was not statistically significant. The duration of PACU
stay was shorter in group R. The difference between
the groups was statistically significant (p<0.001). Extu-

bation time was shorter in Group R. The difference be-
tween the groups was significant (p<0.001). The awak-
ening time was also significantly shorter in Group R
(p<0.001). Demographic characteristics in our study
are presented in Table 1.

Among the hemodynamic data, MAP values were
lower in Group R at T1, T3 and T5 time intervals.
There was a statistically significant difference between
the groups (p: 0.024, p: 0.008, p: 0.006). There was no
statistically significant difference between the groups
at other time intervals (p>0,05) (Figure 1).

When HR values were analyzed, HR values were
significantly lower in Group R at T1 and T2 time in-
tervals. There was a statistically significant difference
between the groups at both time intervals (p: 0.014, p:
0.037) (Figure 2).

When sedation values were measured at the 5th
and 15th minute in PACU, sedation scores were higher
in Group R at both time intervals. The difference be-
tween the groups was statistically more significant (
p<0.001, p<0.001) (Table 2).

Postoperative pain scores were lower in Group F
than in Group R when evaluated by NRS at 15 min in
PACU. This difference was statistically significant (p:
0.019) (Table 3).

There was a statistically significant difference in
SpO, values at T1 and T2 time intervals. There was no
significant difference at other time intervals. EtCO2
values were significantly different between the groups
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at T1. There was no significant statistical difference
between the groups at other time intervals (Figure 3).

When postoperative nausea and vomiting scores
were compared, there was no statistically significant
difference in both groups at 5 minutes (p: 0.110). In
the comparison of the other time interval of 15 min-
utes, the PONV values were lower in Group R. There
was a statistically significant difference between the
groups (p: 0.007).

|
DISCUSSION AND CONCLUSION
In this study, in which we applied TIVA, in daily probe

curettage interventions using LMA We compared the
effects of two different opioids (fentanyl and remi-
fentanil) on hemodynamic data, awakening param-
eters, nausea, vomiting and pain. Extubation time and
awakening time were significantly shorter in group R.
Among hemodynamic parameters, MAP and HR val-
ues were more stable and lower at certain time intervals.

In PACU; pain intensity in NRS assessment was
less in Group F. In PACU, nausea and vomiting were
less in Group R in PONV-15th minute evaluation. The
difference between the groups was statistically signifi-
cant.

It is known that most of the surgical interventions
are actually suitable cases for day surgery. Probe cu-
rettage cases are also considered in this group (12). In
this study, we aimed to investigate important variables
such as anesthesia awakening parameters of two dif-
ferent opioids and postoperative PACU stay time in
probe curettage cases in which LMA was used for air-
way management.

Early discharge has many advantages in patients
undergoing day surgery, and reduces the risk of in-
fection, increases bed availability in hospitals and de-
creases the cost of treatment per patient (13).

Supraglottic airway devices are increasingly used
as an alternative to endotracheal intubation in airway
management in short-term day surgery applications
requiring general anesthesia because they do not re-
quire the use of muscle relaxant agents, can be eas-
ily applied without the need for laryngoscopy which
causes sympathetic discharge, cause less traumatic
damage, provide better stability in hemodynamic data,
less airway complications and provide better comfort
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in the postoperative period (14,15).

During endotracheal intubation, activation devel-
ops in the sympathoadrenal system due to supraglottic
stimulation, and this leads to catecholamine discharge.
This leads to unwanted increases in intracranial and
intraocular pressure, especially arterial hypertension
and tachycardia (16).

Tachycardia developing during the placement of
supraglottic airway devices is one of the important
hemodynamic parameters. This situation is especially
important in terms of complications that may occur in
patients with cardiac pathologies.

In a study by Zhang L. et al. comparing propofol-
fentanyl and propofol-remifentanil combination for
anesthesia in gastrointestinal endoscopy cases, HR
values were lower in the remifentanil group (17). In
another study comparing the effects of remifentanil
and fentanyl on hemodynamic data, HR values were
statistically significantly lower in the remifentanil
group at all time intervals evaluated (18). In our study,
in accordance with the literature, statistically signifi-
cantly less tachycardia was observed in patients in
whom remifentanil was used in the early period com-
pared to patients in whom fentanyl was used.

Avoiding hypertensive episodes in airway manage-
ment is critical in terms of morbidity. Suppression of
hemodynamic response during intubation is one of
the important parameters of a successful induction
of anesthesia. In a study investigating cardiovascular
response to intubation, MAP values were statistically
significantly lower in the remifentanil group than in
the fentanyl group at all time intervals determined, es-
pecially after induction (18). In our study, MAP val-
ues were similarly more stable in group R. MAP values
were lower in group R at T1, T3 and T5 time intervals.
There was no statistically significant difference be-
tween the groups at other time intervals.

Remifentanil has vagotonic and sympatholytic ef-
fects like other narcotics. radicardia is the most com-
mon side effect. Remifentanil is hydrolyzed by blood
and tissue esterases independent of the liver and kid-
ney. Therefore, it does not accumulate in tissues and its
effect disappears rapidly (19).

Ogurlu M. et al. reported bradycardia in 4 (11.1%)
patients in the remifentanil group and in 3 (8.3%) pa-
tients in the fentanyl group in probe curettage cases
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(20). In our study, bradycardia was observed in 1
(3.03%) patient in group F and in 2 (6.06%) patients
in group R. There was no statistically significant differ-
ence between the two groups.

Faster recovery time from anesthesia, earlier re-
sponse to verbal commands and less time in the PACU
are the desired outcomes in daily procedures such as
probe curettage.

In a study comparing the effects of remifentanil and
fentanyl in dilated curettage cases, the time to wake up,
orientation and response to verbal commands after ex-
tubation was significantly shorter in the remifentanil
group than in the fentanyl group (20).

In another study, in invasive hemato-oncologic
procedures in which the efficacy of fentanyl and remi-
fentanil were evaluated, it was shown that the time to
open the eye with verbal stimuli and recovery time
was statistically significantly shorter in the propofol-
remifentanil group (21). In our study, extubation time,
awakening time and PACU stay time were significantly
shorter in the remifentanil group, consistent with the
literature.

Postoperative nausea and vomiting are one of the
most important complications in day surgery under
general anesthesia, especially in gynecologic opera-
tions. In our study, the incidence of nausea and vom-
iting at 5-15 minutes in PACU was evaluated. While
there was no significant difference in the incidence of
nausea and vomiting in both groups at 5 minutes in
PACU, nausea and vomiting was statistically signifi-
cantly higher in the fentanyl group at 15 minutes. The
effect of fentanyl lasts for 0.5 to 2 hours, depending
on the dose. Remifentanil half-life is 3-6 minutes and
terminal elimination half-life is 10-20 minutes (22). In
this study, there was no statistical difference between
the two agents in the evaluation of nausea and vomit-
ing in the postoperative 6-24th hours. We think that
late evaluation was effective in the formation of this
picture (23).

Pain is one of the parameters affecting the length
of hospital stay and patient comfort in patients under-
going day surgery. Analgesic properties of the agents
used should be well evaluated (24). In a study com-
paring the effects of fentanyl and remifentanil in probe
curettage cases, there was no significant difference
in NRS values in the early postoperative period (5th

min). However, NRS values were significantly higher
in the remifentanil group at the 10th minute (25). In
our study, pain intensity was found to be statistically
higher in Group R at the NRS 15th-minute assess-
ment. We think that the longer half-life of fentanyl was
effective in the lower pain intensity in Group F in late
pain scores.

In our study, remifentanil provided better hemo-
dynamic stability, shorter extubation and awakening
times, and lower incidence of nausea and vomiting
than fentanyl in probe curettage cases accepted as day
surgery. Therefore, we think that the use of remifent-
anil with supraglottic airway devices is a good alterna-
tive in anesthesia management.
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