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Therapeutic Advances in 
Drug Safety

Comparison of a single intravenous infusion 
of alfentanil or sufentanil combined with 
target-controlled infusion of propofol for 
daytime hysteroscopy: a randomized  
clinical trial
Xiaofeng Lei*, Tinghuan Zhang* and Xuezhu Huang

Abstract
Background: The administration of either alfentanil or sufentanil as a single injection, 
combined with target-controlled infusion (TCI) of propofol, represents a frequently employed 
anesthetic regimen for daytime hysteroscopy.
Objectives: This study was designed to evaluate and compare the safety and efficacy of 
alfentanil and sufentanil in the context of daytime hysteroscopy.
Design: A total of 160 patients, scheduled for daytime hysteroscopy, were randomly allocated 
into two groups: Group A and Group S respectively received alfentanil 10 μg/kg or sufentanil 
0.15 μg/kg as a single intravenous injection. Both groups were given propofol with TCI for 
sedation.
Methods: Monitoring of vital signs was conducted from pre-anesthesia through to 2 h 
postoperatively. The primary outcome measured was hypoxemia, defined as SpO2 levels below 
92% for a duration of 30 s, which necessitated manual positive pressure ventilation. Secondary 
outcomes included various perioperative complications, such as postoperative nausea and 
vomiting (PONV) occurring 2 h after surgery, as well as hemodynamic indicators, NRS scores 
for pain, and other anesthesia-related data. This comprehensive dataset was meticulously 
documented and subsequently analyzed for comparative purposes.
Results: The analyses revealed that Group A had a significantly lower incidence of hypoxemia 
(p = 0.002) and PONV (p = 0.021). Additionally, group A demonstrated overall more stable blood 
pressure and heart rate, as well as higher SpO2 levels.
Conclusion: For daytime hysteroscopy, alfentanil at a dose of 10 μg/kg is safer than sufentanil 
at a dose of 0.15 μg/kg when combined with propofol TCI.
Trial registration: This study was registered with the Chinese Clinical Trial Registry (The URL 
of registration is https://www.chictr.org.cn/showproj.html?proj=177784; registration number: 
ChiCTR2200063939). The date of first registration was September 21, 2022.

Plain language summary 
Alfentanil combined with propofol is safer and more suitable for daytime hysteroscopy

Why was the study done? Hysteroscopy is a procedure to look inside the uterus, and 
managing pain and safety is crucial. The study was conducted to compare the safety and 
effectiveness of two pain relief medications, alfentanil and sufentanil, used during daytime 
hysteroscopy. What did the researchers do? We included 160 patients scheduled for 
daytime hysteroscopy. And we divided these patients into two groups: Group A: Received a 
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Introduction
Daytime hysteroscopy is an invasive procedure, 
that frequently produces patient discomfort and 
pain, which are foremost clinical concerns.1 
Procedural sedation, omitting endotracheal intu-
bation, is gaining popularity for achieving pain-
less hysteroscopy.2 The standard anesthesia 
involves the administration of the sedative propo-
fol, delivered via target-controlled infusion (TCI), 
along with a single intravenous infusion of an opi-
oid such as alfentanil or sufentanil for pain man-
agement. Upon binding to opioid receptors, 
opioids induce a conformational change that 
forms a G protein-opioid receptor complex. This 
complex inhibits adenylate cyclase, increases K+ 
efflux, and decreases Ca2+ influx, ultimately 
diminishing the transmission of pain signals.3 
While sufentanil is notably effective for pain relief, 
it is associated with adverse effects, including 
coughing,4 respiratory depression,5 postoperative 
nausea and vomiting (PONV),6 hemodynamic 
instability, and an overall elevation of potential 
for adverse reactions. In contrast, alfentanil 
exerted a milder influence on respiratory system 
compliance, resulting in fewer instances of res-
piratory depression and a diminished risk of 
regurgitation and aspiration.7 Alfentanil appears 
to be more advantageous than sufentanil in this 
aspect. Nonetheless, alfentanil exhibits a less 
potent analgesic effect and has a shorter duration 
of action. The differences between the two opi-
oids may be attributed to alfentanil’s relatively 
lower binding affinity for δ-opioid receptors and 
μ-opioid receptors, as well as its shorter half-life.8 
In comparison to sufentanil, whether it can effec-
tively alleviate visceral pain arising from cervical 

traction and uterine distension during hysteros-
copy while maintaining stable anesthesia through-
out the procedure without exacerbating 
postoperative pain remains to be unequivocally 
established in relevant trials. Therefore, we car-
ried out a single-center, prospective, randomized 
study employing alfentanil and sufentanil in con-
junction with propofol TCI for daytime hystero-
scopic surgery. The objective was to evaluate and 
compare the analgesic efficacy, hemodynamic 
stability, and complication rates associated with 
these two opioid medications.

Materials and methods

Ethical approval
The study has received ethical approval from 
the Medical Ethics Committee of Chongqing 
Health Center for Women and Children 
(Registration number: 2022-055) and was duly 
registered with the Chinese Clinical Trial 
Registry (www.chictr.org.cn; registration num-
ber: ChiCTR2200063939). The date of first 
registration was September 21, 2022. The 
reporting of this study conforms to the 
CONSORT statement.9 All participants have 
provided written informed consent, and the 
protocols strictly adhered to the principles of 
the Helsinki Declaration.

Sample size calculation
We estimated the occurrence of hypoxemia as the 
primary outcome. Previous studies have found 
that the probability of alfentanil causing 

single injection of 10 μg/kg of alfentanil. Group S: Received a single injection of 0.15 μg/kg 
of sufentanil. Both groups were also given propofol, a sedative, during the procedure. What 
did the researchers find? Group A (alfentanil): Fewer patients experienced low oxygen 
levels (hypoxemia) and postoperative nausea and vomiting. They also had more stable 
blood pressure and heart rate. Group S (sufentanil): More patients experienced hypoxemia 
and postoperative nausea and vomiting. What do the findings mean? The findings suggest 
that alfentanil at 10 μg/kg is safer and just as effective for pain relief during daytime 
hysteroscopy compared to sufentanil at 0.15 μg/kg. It leads to fewer breathing problems 
and other side effects, making it a better option for patients undergoing this procedure.

Keywords:  alfentanil, ambulatory surgical procedures, hypoxia, hysteroscopy, sufentanil
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hypoxemia is 10%–18%,10 and that of sufentanil is 
43.9%.11 Based on our pilot study, we anticipated 
incidence rates of 10% and 30% for the 10 μg/kg 
of alfentanil and 0.15 μg/kg of sufentanil respec-
tively. We set a significance level (α) of 0.1 and a 
power of 90%. Using Power Analysis and Sample 
Size (PASS) software, version 2024 (NCSS, LLC, 
Kaysville, UT, USA), we calculated a sample size 
of 67 for each group. Factoring in a 15% dropout 
rate, we required at least 80 patients per group, 
totaling a minimum of 160 participants.

Selection of patients
Inclusion criteria were: patients scheduled for 
daytime hysteroscopy aged 18–60 years; and an 
American Society of Anesthesiologists (ASA) 
physical status of I or II. Patients meeting any of 
the following criteria were excluded from the 
study: allergies to sedative or opioid drugs, alco-
holism, other drug addictions, pathological obe-
sity, obstructive sleep apnea syndrome, a history 
of PONV, or dizziness. The withdrawal require-
ments included: a patient’s refusal to continue the 
study protocol, and the expansion of the surgical 
scope to laparoscopy. Between October 2022 and 
April 2023, a total of 160 patients were enrolled 
who underwent daytime hysteroscopy at the 
Chongqing Health Center for Women and 
Children (Women and Children’s Hospital of 
Chongqing Medical University).

Randomization, allocation, and concealment:
We used a computer-generated list for random 
assignment into two groups, maintaining alloca-
tion concealment with sealed opaque envelopes 
that were only opened upon the patient’s arrival 
in the surgery room. The opioids were prepared 
by independent researchers who were not involved 
in the treatment or in evaluating the outcomes 
based on group assignments. Opioid dosing was 
based on patient weight: alfentanil at 10 μg/kg 
and sufentanil at 0.15 μg/kg, both diluted to 
10 mL with saline. Administer slowly via intrave-
nous push over a period of 15 s. Blinding of 
research personnel was maintained throughout 
the observation period.

Study outcomes
The primary outcome of this study was hypox-
emia (SpO2 < 92% persists for 30 seconds despite 

oxygen supplementation, necessitating manual 
positive pressure ventilation). The secondary  
outcomes involved other perioperative adverse 
events, hemodynamic indicators, pain scores, 
awakening time, and propofol dosage.

Study protocol
Patients have observed an 8-h fasting period for 
solid foods and a 2-h restriction on clear liquid 
intake before the surgical procedure, with the 
exclusion of preoperative medications. After 
entering the operating room, patients were posi-
tioned in the lithotomy posture, and intravenous 
access was initiated. Hemodynamic parameters, 
encompassing electrocardiography, heart rate 
(HR), non-invasive blood pressure (NIBP; 
including systolic blood pressure (SBP) and dias-
tolic blood pressure (DBP)), and oxygen satura-
tion (SpO2), were continuously monitored until 
2 h after surgery. Oxygen was administered 
through a simple facial mask and the oxygen flow 
rate was 5 L/min. Patients were randomly allo-
cated to one of two drug groups. A TCI pump 
(Beijing SLGO Medical Technology Co., Ltd., 
model: CP-730TCI, Beijing, China) administered 
propofol (AstraZeneca UK Limited, batch num-
ber: H20130504, Caponago, Italy) using the 
Marsh model with a target plasma drug concen-
tration of 2.5 μg/mL. Following the loss of con-
sciousness, in accordance with the patient’s group 
assignment, single intravenous opioid analgesics 
were administered as follows: Group A was given 
alfentanil (Nhwa Pharmaceutical Co., Ltd., batch 
number: H20213853, Jiangsu China) at a dose of 
10 μg/kg, and Group S was given sufentanil 
(Renfu Pharmaceutical Co., Ltd., batch number: 
H20054171, Yichang, China) at 0.15 μg/kg. In 
the event of body movement during the proce-
dure, a single intravenous bolus of 20–30 mg of 
propofol was administered. If there was retroglos-
sal collapse, an oral airway was inserted. If hypox-
emia was observed (SpO2 < 92% persists for 30 s 
despite oxygen supplementation, necessitating 
manual positive pressure ventilation), positive 
pressure mask ventilation was instituted until 
recovery. If the HR dropped below 50 beats/min, 
atropine sulfate (Southwest Pharmaceutical Co., 
Ltd., batch number: H50020044, Chongqing, 
China) at a dose of 0.2–0.5 mg was administered, 
and if SBP decreased by more than 30% from the 
preoperative value, ephedrine hydrochloride 
(Chengdu Betta Pharmaceutical Co., Ltd., batch 
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number: H32021530, Chengdu China) was 
injected at a dose of 3–6 mg. The study followed 
the standardized research protocol (see Figure 1).

Data collection
Recorded parameters encompassed demographics 
and hemodynamic parameters, including NIBP, 
HR, and SpO2, at specific time points: prior to anes-
thesia induction (T0), at the commencement of sur-
gery (T1), 5 min after the start of surgery (T2), at 
the end of surgery (T3), and upon entry to the post-
anesthesia care unit (PACU) (T4). Additional 
recorded data included details about the surgical 
procedure, its duration, patient satisfaction, propo-
fol dosage, the duration of anesthesia recovery (from 
propofol discontinuation to the patient’s response to 
their name), postoperative pain evaluation using the 
numerical rating scale (NRS) in the PACU and 2-h 
after the surgery (with 0 indicating “no pain” and 10 
indicating “worst pain imaginable”),12 and addi-
tional analgesia (NRS scores >3).

Recorded adverse events encompassed intra
operative body movements, bradycardia 
(HR < 50 bpm), hypotension/hypertension (SBP 
decrease/increase exceeding 30% of the preopera-
tive value), PONV graded criteria in four grades 
2 h after surgery: Grade I—no nausea, Grade 

II—mild nausea, mild abdominal discomfort, no 
vomiting, Grade III—evident nausea and vomit-
ing, but no material expelled, Grade IV—severe 
vomiting, expulsion of gastric contents necessitat-
ing medication, postoperative dizziness at the 2-h 
post-surgery mark, pruritus, and delirium.

Statistical analysis
Statistical analysis was performed using the 
Statistical Package for Social Science (SPSS) for 
Windows, version 21.0 (SPSS Inc., Chicago, IL, 
USA). Normality was assessed using the Shapiro-
Wilk test. Quantitative data were presented as 
mean ± standard deviation (SD) and compared 
using the Student’s t test (for data with a normal 
distribution), or presented as median (inter-quar-
tile range) and compared using the Mann-
Whitney U test (for data with an abnormal 
distribution) between the two groups. Because 
most vital values presented an abnormal distribu-
tion, repeated-measures generalized estimating 
equations were employed to assess group and 
time effects and the interaction effect of SBP, 
DBP, HR, and SpO2 values. Additionally, the 
Friedman and Kruskal-Wallis H tests were used 
to assess differences in these values at various 
time points within each group and among the 
three groups at each time point. Categorical data 

Figure 1.  Graphical abstract.
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are presented as numbers and percentages and 
data sets were compared using the Pearson chi-
squared and Fisher’s exact tests. The Mann-
Whitney U test was used to compare satisfaction 
evaluation scores, NRS scores for pain, PONV, 
and the ASA physical condition. Statistical sig-
nificance was set at a two-tailed p value of <0.05.

Results

The process of the study
A total of 160 patients were initially enrolled in 
this study. However, two patients withdrew due 
to unanticipated surgical expansion to laparos-
copy with the need for endotracheal intubation, 
and an additional three withdrawals for patient’s 
refusal to continue with the study protocol. Three 
cases were lost to follow-up. Consequently, data 
from the remaining 152 patients (alfentanil: 78; 
sufentanil: 74) were analyzed (Figure 2).

Demographics and baseline values
There were no significant differences between the 
groups with regard to age, weight, height, ASA 

physical status classification, or diagnosis. 
Furthermore, there were no significant differ-
ences in baseline values for SBP, DBP, HR, and 
SpO2 (Table 1).

Primary outcomes
The incidence of hypoxemia was significantly 
lower in Group A: in Group S, 15 (20.3%) 
patients required transient mask positive pressure 
ventilation for hypoxemia, compared to 3 (3.8%) 
in Group A (p = 0.002; Table 2).

Secondary outcomes
The incidence of PONV was lower in Group A 
(p = 0.021). In Group S, 14 (18.9%) patients 
experienced PONV, including one who had 
severe PONV and required antiemetics, whereas 
only 5 (6.4%) patients in Group A had PONV. 
There were no obvious differences in the  
incidence of other complications including 
intraoperative body movement, bradycardia, 
hypotension, additional analgesia, dizziness, 
pruritus, or delirium between the two groups 
(Table 2).

Figure 2.  Flow chart of the study.
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In terms of the overall trend, the NIBP and HR of 
both groups exhibited a significant decrease at the 
start of surgery (T1) compared to baseline values 
(T0) and this decrease persisted throughout the 
duration of the surgery (Figure 3(a)–(c)). Group 
A exhibited a smaller reduction in NIBP after 
anesthesia and a quicker return to higher values 
than Group S (Figure 3(a) and (b)). DBP and HR 
values in both groups returned to preoperative lev-
els after patients were transferred to the PACU 
(Figure 3(b) and (c)). In group A, SpO2 remained 
significantly higher after anesthesia induction 
compared to T0, and it was higher than that in 
group S after the start of surgery (Figure 3(d)). It 
appears that alfentanil had a less detrimental effect 
on hemodynamics and better oxygen saturation.

No statistically significant differences were found 
within each group in terms of anesthetic data, 
including the total propofol dose, duration of 

surgery, patient satisfaction evaluation, NRS for 
pain in PACU and 2-h after surgery, or the time 
to awakening (Table 3).

Discussion
The study investigated whether the opioids alfen-
tanil and sufentanil, when employed as compo-
nents of a balanced anesthesia technique, could 
be linked to distinct analgesic efficacy, hemody-
namic conditions, and the potential for adverse 
events during daytime hysteroscopic procedures. 
The TCI method was employed to achieve simi-
lar plasma drug levels in both groups. Both opi-
oids were found to facilitate rapid recovery from 
anesthesia and provide effective pain relief. 
Hemodynamic parameters demonstrated greater 
stability in the group that received alfentanil, 
which also experienced lower rates of hypoxemia 
and PONV.

Table 1.  Demographics and baseline values.

Characteristic Alfentanil group (n = 78) Sufentanil group (n = 74) p Value

Age (y) 42.40 ± 10.83 39.50 (33.00, 44.00) 0.119

Weight (kg) 57.70 (50.00, 65.00) 56.62 ± 8.88 0.308

Height (cm) 158.00 (155.00, 160.00) 158.00 (153.75, 161.25) 0.695

ASA (I/II) 68/10 60/14 0.304

Diagnosis

  Endometrial polyps 45 (57.7%) 48 (64.9%) 0.527

  Intrauterine adhesion 13 (16.7%) 12 (16.2%)

  Uterine malformation 2 (2.6%) 2 (2.7%)

  Submucous myoma 2 (2.6%) 1 (1.4%)

  Contraceptive ring incarceration 4 (5.1%) 0 (0%)

  Abnormal uterine bleeding 12 (11.8%) 11 (14.9%)

  SBP prior to anesthesia induction (mmHg) 126.00 (118.00, 138.00) 128.96 ± 15.27 0.665

  DBP prior to anesthesia induction (mmHg) 76.00 (69.50, 82.00) 77.36 ± 12.20 0.605

  HR prior to anesthesia induction (min−1) 75.00 (10.00, 82.00) 75.50 (64.00, 87.00) 0.905

  SpO2 prior to anesthesia induction (%) 98.00 (98.00, 99.00) 99.00 (98.00, 100.00) 0.104

Values given as mean ± SD, median (inter-quartile range), or numbers (percentage). There were no significant differences between the two groups 
for all variables.
ASA, American Society of Anesthesiologists; DBP, diastolic blood pressure; HR, heart rate; SBP, systolic blood pressure.
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Advancements in surgical technology, including 
versatile electrosurgical bipolar systems, have 
made hysteroscopy less invasive, which led to 
rapid developments in daytime hysteroscopic 
procedures, which developed rapidly in the late 
1990s.13 While hysteroscopic daytime surgery is 
simple and accessible, it has also been reported to 
elicit underappreciated source of pain.14,15 It is 
universally acknowledged that administering 
analgesics can play a significant role in reducing 
pain during hysteroscopic procedures,16 even 
though hysteroscopy was sometimes considered 
to eliminate the need for anesthesia.13 Total intra-
venous anesthesia (TIVA) implemented using 
TCI of propofol, can enhance patient satisfac-
tion, resulting in a rapid onset of anesthesia, and 
promote fast awakening, making it a widely uti-
lized drug for daytime surgeries.17,18 The combi-
nation of TIVA with propofol and short-acting 
opioids such as sufentanil19 or alfentanil20 is com-
monly employed for short and daytime surgical 
anesthesia. In our hospital, a balanced anesthetic 
protocol for hysteroscopic daytime surgery has 
been implemented to enhance patient comfort 
and reduce the risk of adverse events.

Based on previous research, the analgesic potency 
of sufentanil is known to be approximately 60–70 
times that of alfentanil.8,21,22 This data served as 
the basis for the dosages of two opioid drugs 

chosen and used in our study, ensuring that the 
analgesic effects of both groups were at the same 
level.

Research has demonstrated a higher incidence of 
respiratory events in remote locations, with inad-
equate oxygenation and ventilation being the 
most common.23 The use of opioids during the 
perioperative period has been linked to significant 
adverse effects, including respiratory depression 
and consequent hypoxemia.24 Opioid-induced 
respiratory depression has been associated with 
prolonged hospital stays, increased the rate of 
readmissions, involved higher costs25 and even 
catastrophic outcomes.26 Therefore, one of the 
primary objectives for anesthesiologists, particu-
larly during procedural sedation, is to select anes-
thetics with a lower risk of eliciting respiratory 
depression thus enhancing patient safety. Previous 
research found the incidence of respiratory 
depression related to opioids ranged from 0.3% 
to 21%27–29 and was likely to be underestimated: 
A large prospective multicenter observational trial 
reported that 46% of 1335 general care floor 
patients experienced one or more respiratory 
depression episodes after receiving parenteral 
opioids, including 13.1% who experienced 
hypoxemia episodes.30 In our prospective study, 
the overall incidence of hypoxemia related to opi-
oids was 11.7%, and all cases of hypoxemia were 

Table 2.  Perioperative adverse outcomes.

Characteristic Alfentanil group (n = 78) Sufentanil group (n = 74) p Value

Hypoxemia, n (%) 3 (3.8%) 15 (20.3%) 0.002

  Intraoperative body movement, n (%) 11 (14.1%) 9 (12.2%) 0.724

  Bradycardia, n (%) 10 (12.8%) 5 (6.8%) 0.210

  Hypotension, n (%) 7 (9.0%) 12 (16.2%) 0.177

  Hypertension, n (%) 0 0 /

  Additional analgesia, n (%) 8 (10.3%) 5 (6.8%) 0.441

PONV(I/II/III/IV), n 73/3/2/0 60/9/4/1 0.021

  Dizziness, n (%) 3 (3.8%) 4 (5.4%) 0.714

  Pruritus, n (%) 0 (0%) 1 (1.35%) 0.487

  Delirium, n (%) 0 (0%) 0 (0%) /

Values given as mean ± SD, median (inter-quartile range), or numbers (percentage).
PONV, postoperative nausea and vomiting.
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Figure 3.  Changes in hemodynamic parameters: (a) changes in SBP during repeated measuring, (b) changes 
in DBP during repeated measuring, (c) changes in HR during repeated measuring, and (d) changes in SpO2 
during repeated measuring. Time points are T0 (prior to anesthesia induction); T1 (at the commencement of 
surgery); T2 (5 min after surgery started); T3 (at the end of surgery); and T4 (in PACU).
aSignificant differences between T0 and other time points (p < 0.05).
*Significant differences between two groups (p < 0.05).
DBP, diastolic blood pressure; HR, heart rate; PACU, post-anesthesia care unit; SBP, systolic blood pressure.

Table 3.  Anesthetic data.

Characteristic Alfentanil Group  
(n = 78)

Sufentanil Group 
(n = 74)

p Value

Total propofol dosage (mg/kg) 3.66 ± 1.11 3.94 (3.10, 4.65) 0.078

Time to awakening (min) 6.00 (5.00, 7.00) 5.00 (5.00, 7.00) 0.053

Duration of surgery (min) 12.50 (8.75, 16.50) 12.00 (9.00, 17.00) 0.937

Satisfaction evaluation of patients (score) 9.50 (9.00, 10.00) 9.00 (8.00, 10.00) 0.241

NRS scores for pain in PACU (score) 3.00 (2.00, 3.00) 2.00 (2.00, 3.00) 0.066

NRS scores for pain 2 h after surgery (score) 1.50 (1.00, 2.00) 2.00 (1.00, 2.00) 0.814

Values given as mean ± SD, median (inter-quartile range), or numbers (percentage).
NRS, numerical rating scale; PACU, post-anesthesia care unit.
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promptly addressed through mask ventilation, 
without the need for tracheal intubation. SpO2 
was significantly higher after the start of surgery 
and the rate of hypoxemia was lower in the alfen-
tanil group (3.8% in the alfentanil group vs 20.3% 
in the sufentanil group, p = 0.002). Opioids are 
known to exert their analgesic effects by binding 
to the μ-opioid receptors, which also causes res-
piratory depression concurrently.31 One possible 
reason for the lower incidence of hypoxemia in 
the alfentanil group may be the relatively lower 
binding affinity of alfentanil to the μ-opioid recep-
tors.8 Clinical trials have also confirmed that 
alfentanil has significantly less impact in reducing 
minute ventilation and respiratory rate compared 
to other opioids.32 Furthermore, unlike other opi-
oids, respiratory system compliance and its vari-
ous subcomponents of resistance remained 
unchanged and within normal limits after alfenta-
nil administration.33

Approximately 20%–30% of surgical patients 
experience PONV following general anesthesia,34 
and up to 37% of daytime surgery patients con-
tinue to experience these symptoms after dis-
charge.35 Severe PONV can be so debilitating 
that patients have rated it as a more serious con-
cern than postoperative pain. It can result in 
delayed patient discharge from the PACU and 
unexpected hospital admissions after daytime 
surgery.35 The most reliable independent predic-
tors of PONV include female gender, nonsmok-
ing status, younger age, and the use of 
postoperative opioids.34 It seems likely the 
patients scheduled for daytime hysteroscopy are a 
high-risk group for PONV. To reduce PONV, we 
employed the TIVA technique in our study. A 
prospective study revealed that when adminis-
tered in approximately equipotent doses, alfenta-
nil elicited significantly less PONV, both in the 
outpatient surgery unit and 24-h after discharge 
and, this difference could not be attributed to 
lower relative plasma concentrations.36 Our study 
yielded similar results, with PONV rates of 6.3% 
in the alfentanil group and 18.9% in the sufenta-
nil group. Opioids stimulate the chemoreceptor 
trigger zone in the area postrema of the medulla, 
possibly through action at δ-receptors, resulting 
in nausea and vomiting.37 Alfentanil’s relative 
selectivity for δ-receptors is lower than that of 
sufentanil,8 which may be one of the reasons for 
the lower incidence of PONV in the alfentanil 
group. Additionally, propofol possesses antiemetic 
effects.38 Both alfentanil and propofol are rapidly 

metabolized drugs with similar half-life of fast dis-
tribution (T½α).8,39 Sufentanil has a longer T½α 
compared to alfentanil and propofol.8 In our 
study, the difference in the incidence of PONV 
between the two groups is speculated to be attrib-
uted to the simultaneous elimination of propofol 
and alfentanil, whereas propofol and sufentanil 
cannot be simultaneously eliminated. The differ-
ences in the pharmacokinetics and pharmacody-
namics of these two drugs may be responsible for 
the variation in PONV incidence, warranting fur-
ther investigation.

Regarding hemodynamics, NIBP and HR were 
significantly decreased in both opioid groups fol-
lowing the induction of anesthesia. These 
decreases may be attributed to a reduction in sys-
temic vascular resistance or cardiac output result-
ing from a combination of venous and arterial 
vasodilation, impaired baroreflex mechanisms, 
and depression of myocardial contractility caused 
by propofol.40 As is well known, opioid drugs also 
have a similar inhibitory effect on the sympathetic 
nervous system,41 and when combined with 
propofol, the effects on hemodynamics become 
more prominent. In the study, the decrease in 
NIBP was less pronounced in the alfentanil group 
compared to the sufentanil group, suggesting that 
alfentanil contributes to a more stable hemody-
namic environment. Although there were no dif-
ferences in the incidence of bradycardia or 
hypotension between the two groups, the greater 
hemodynamic stability provided by alfentanil 
may have significant clinical implications for spe-
cific patient populations, such as the frail elderly 
or those with coronary heart disease. This infor-
mation is crucial because the primary anesthetic 
goal is to maintain a stable HR and blood 
pressure.42–44

Ozkan et  al.45 found that a propofol-alfentanil 
combination yielded more favorable outcomes in 
terms of early recovery times, and Ahonen et al.46 
observed that patients who received alfentanil 
experienced shorter and more predictable extuba-
tion times compared to those given sufentanil. In 
our study, the time to awakening was not signifi-
cantly different between the two groups. This 
finding may be attributed to the smaller opioid 
dosage used resulting from the shorter duration of 
hysteroscopies. A retrospective study involving 
597 patients reported that procedural sedation 
and anesthesia comprised of propofol plus alfen-
tanil yielded favorable sedative effects and high 
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satisfaction scores,28 findings in good agreement 
with our results.

Limitations
The present study had several limitations. This 
prospective single-center study lacked additional 
data on the anesthesia effect and the incidence of 
adverse effects associated with the two analgesics 
in daytime hysteroscopies for the entire popula-
tion. Large-scale, multicenter prospective clinical 
trials will be required to permit more accurate and 
comprehensive conclusions. Furthermore, the 
data collection extended only until discharge, and 
some adverse effects such as PONV, dizziness, 
and severe pain might have persisted or emerged 
after discharge. The lack of post-discharge follow-
up might result in a missed opportunity to observe 
the long-term effects of the anesthesia protocol.

Conclusion
During daytime hysteroscopy procedures, alfent-
anil exhibited a reduced propensity to elicit 
hypoxemia and PONV. Additionally, it demon-
strated a capacity for maintaining more consistent 
hemodynamics and better oxygen saturation 
compared to sufentanil. These findings indicate 
that alfentanil may be a safer option for daytime 
hysteroscopy surgery.
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