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Abstract. – OBJECTIVE: This study aimed at 
determining the optimal dose combination of al-
fentanil and propofol for outpatient abortion an-
esthesia.

PATIENTS AND METHODS: The study was 
separated into two parts. In the first part, pa-
tients were to determine the median effective 
dose (ED50) and the 95% effective dose (ED95) of 
alfentanil in combination with 2.5 mg·kg-1 propo-
fol to inhibit body movements during the abor-
tion using the Dixon up-and-down sequential al-
location method. In the second part, 170 patients 
were randomly divided into group C (2.0 mg·kg-1 
propofol with alfentanil 12.16 μg·kg-1) and group 
E (2.5 mg·kg-1 propofol with its ED95) to compare 
the anesthetic effect. The primary outcome was 
the sedation level during general anesthesia. 
The secondary outcomes were circulation, re-
spiratory complications, and postoperative re-
covery quality.

RESULTS: The ED50 and the ED95 values of 
alfentanil were 3.37 μg·kg-1 (95% CI: 2.58-3.97 
μg·kg-1) and 4.68 μg·kg-1 (95% CI: 4.04-9.32 
μg·kg-1). The frequency of deep sedation in 
group E was significantly higher than in group 
C (76.5% vs. 60%). Patients in group C showed 
more wakefulness even during the surgery 
(14.3% vs. 4.4%). The results of our exploratory 
analyses did not reveal differences in respirato-
ry depression, circulatory depression, postoper-
ative side effects, or recovery outcomes.

CONCLUSIONS: The combination of 2.5 
mg·kg-1 propofol and 4.68 μg·kg-1 alfentanil pro-
duces a better sedative effect than the combi-
nation of 2.0 mg·kg-1 propofol and 12.16 μg·kg-1 

alfentanil without increasing additional risks as-
sociated with anesthesia.
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Abbreviations 
ED50, effective dose in 50% of subjects; ED95, effective 
dose in 95% of subjects; CI, confidence interval; ASA, 
American Society Anesthesiologists; MAP, mean arte-
rial pressure; HR, heart rate; BP, blood pressure; SpO2, 
oxygen saturation; ECG, electrocardiogram syndrome; 
VAS, visual analog score; SD, standard deviation; BMI, 
body mass index.

Introduction

Abortion is a surgical option to prevent con-
genital malformations, genetic conditions, and 
unwanted pregnancies1. Since abortions are typ-
ically rapid, inappropriate drugs for anesthesia 
might cause side effects such as respiratory de-
pression, hypotension, and delayed awakening2-4. 
Therefore, choosing the appropriately matched 
medication and dosage is crucial to perform ac-
curate anesthesia. 

In past outpatient surgeries, drugs like fentanyl 
or other analgesics were commonly used as pain 
management options. However, these drugs often 
trigger a range of side effects, including respirato-
ry depression, dizziness, and nausea5,6. In recent 
years, there has been considerable attention paid 
to the use of alfentanil in outpatient surgeries due 
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to its distinctive pharmacological properties7. 
Alfentanil, an opioid receptor agonist, produces 
rapid onset of action, mild respiratory depression, 
a low incidence of choking, and fewer postopera-
tive side effects8. Both propofol and alfentanil are 
short-acting anesthetics indicated for outpatient 
surgery9. However, research10 regarding the opti-
mal combined dosage of alfentanil and propofol 
for outpatient surgeries remains scarce. In our 
previous study11, the ED95 of alfentanil combined 
with 2.0 mg·kg-1 propofol have been determined 
(12.16 μg·kg-1). However, prior research still found 
that some patients had wakefulness events during 
general surgical anesthesia. Therefore, there is a 
pressing need for further in-depth research into 
the appropriate dosage combination of alfentan-
il and propofol in order to provide more precise 
reference and guidance for the clinical use of an-
esthesia in outpatient surgeries, thereby promot-
ing its widespread adoption. This study holds the 
potential to enhance the quality of anesthesia in 
outpatient surgeries and improve the overall sur-
gical experience for patients.

The purpose of the present study was to de-
termine the ED95 of alfentanil combined with 2.5 
mg·kg-1 of propofol. We aimed to compare the 
anesthetic and side effects between 2.0 mg·kg-1 
propofol and 2.5 mg·kg-1 propofol combined with 
each equivalent ED95 of alfentanil. We hypothe-
sized that, when alfentanil and propofol are com-
bined for anesthesia of abortion, higher doses of 
propofol at 2.5 mg·kg-1 and the corresponding 
effective dose of alfentanil may provide a more 
satisfactory anesthetic effect for anesthesia of 
abortion.

Patients and Methods

Design and Study Subjects
The study protocol was approved by the Re-

search Ethics Committee of Women and Children 
Care Hospital in Linping and was registered in the 
Chinese Clinical Trials Registry on 4 May 2021 
(Registry number: ChiCTR2100046111). The first 
patient was enrolled on 18 June 2021. 

All study subjects provided written, signed, in-
formed consent. Study subjects who met the fol-
lowing inclusion criteria were considered: Amer-
ican Society of Anesthesiologists (ASA) II, aged 
between 18 and 40 years old, gestational age 60 
days, scheduled to have an abortion, and required 
general anesthesia. Exclusion criteria included: a 
history of chronic pain or psychiatric condition, 

hepatitis and renal failure, regular use of seda-
tives or analgesics, severe anemia, malnutrition, 
cardiovascular diseases, and history of allergy to 
alfentanil or propofol.

The study was divided into two parts: first, we 
used an up-and-down sequential allocation meth-
odology to calculate the ED95 of alfentanil in 2.5 
mg·kg-1 of propofol, and then we compared the 
anesthesia quality between group C (2.0 mg·kg-1 
propofol with 12.16 µg·kg-1 alfentanil) and group 
E (2.5 mg·kg-1 propofol with its ED95).

Study Protocol-Part I 
We performed a prospective, single-blind, up-

down sequential allocation study to determine the 
ED95 of alfentanil combined with 2.5 mg·kg-1 of 
propofol during the painless abortion. Based on 
the results of previous studies and clinical pre-tri-
als11, we set the dose of alfentanil in gradients 
(1:1.2 ratio) to 10 levels: 2.5, 3.0, 3.6, 4.3, 5.2, 6.5, 
7.5, 9.0, 10.8, and 13.0 (µg·kg-1). Referring to the 
upper dose of the instructions and considering 
patient satisfaction during the surgery, the dose 
of alfentanil for the first patient was set as 13.0 
(µg·kg-1). According to the up-down sequential 
allocation method, for the next patient, the dose 
of alfentanil was determined by the previous pa-
tient’s response to the dose of alfentanil. If the 
previous patient’s response was effective, the 
dose of alfentanil for the next was decreased by 
20%. If the previous patient’s response was in-
effective, the dose of alfentanil for the next was 
increased by 20%. The effective response was 
defined as no body movement when the uterine 
probe entered the uterine cervix. The ineffective 
response was defined as any body movement re-
sponse when the uterine probe entered the uter-
ine cervix. The process ended when eight pairs of 
reversals of sequence were obtained12,13 (Reversal 
pair was defined as an effective response followed 
by an ineffective response).

Patients were routinely fasted from solids for 
6 h and liquids for 2 h before surgery, and miso-
prostol (Misoprostol tablets, 0.2 mg per tablet, 
Zhejiang Xianju Pharmaceutical Co., Ltd., China) 
was administered sublingually for 0.5 h before 
entering the operating room. After admission to 
the operating room, the patient was inserted with 
a 20-gauge intravenous indwelling needle (Safety 
IV Catheter, Penang, Malaysia), and connected 
with a three-way stopcock; a monitor (Goldway, 
model UT4000A, American General Universal 
Co., USA) was connected; an electrocardiogram 
(ECG), blood pressure (BP), heart rate (HR), and 
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pulse oxygen (SpO2) were monitored, and basal 
values were recorded. Then, the patients were set 
in the lithotomy position, with skin preparation 
and draping. All the patients were supported with 
oxygen by nasal cannula (Disposable nasal oxygen 
tube, Hangzhou, China) (3 ml·min-1). For anesthe-
sia, 2.5 mg·kg-1 of propofol (Propofol Injectable 
Emulsion, 20 ml:200 mg, Xi’an Lipan Pharma-
ceutical Co., Ltd., China) and alfentanil (Alfen-
tanil Hydrochloride Injection, 2 ml:1 mg, Hubei 
Yichang Renfu Pharmaceutical Co., Ltd., China) 
was administered intravenously. The procedure 
was started when the patient’s eyelash reflex and 
consciousness were lost. 4 mg of Ondansetron 
(Ondansetron Hydrochloride Injection, 2 ml:4 
mg, Qilu Pharmaceutical, Co., Ltd., China) were 
applied intravenously to prevent nausea after sur-
gery. The patient’s body movement response was 
observed during the surgery. An investigator not 
involved in subsequent anesthetic management or 
collection prepared the study solutions. Addition-
al bolus propofol 0.5 mg·kg-1 was applied if the 
patient’s body moved during the operation. Any 
episode of hypotension, defined as BP<90 mmHg 
or mean arterial pressure (MAP) <60 mmHg, was 
treated with a bolus of 6 mg of intravenous ephed-
rine, repeatedly if needed. Bradycardia, defined 
as a heart rate of less than 50 beats per minute, 
was treated with 0.5 mg of atropine intravenously. 
Respiratory depression was defined as SpO2<90% 
and was treated with a face mask, oxygen inhala-
tion, and respiratory support, if required. 

Study Protocol-Part II 
The preoperative preparation and anesthesia 

methods were the same as in the first part. Preg-
nant women were randomly assigned to Group C 

Sedation level classification in terms of the Richmond Agitation-Sedation Scale (RASS).

(general anesthesia with 2.0 mg·kg-1 propofol + 
12.16 µg·kg-1 alfentanil) or Group E (general anes-
thesia with 2.5 mg·kg-1 propofol + 4.68 µg·kg-1 al-
fentanil), based on prior research and the findings 
of the first part11. A randomization scheme was 
generated using Microsoft Excel 2017 (Redmond, 
WA, UAS). The randomization sequence was 
generated before the enrollment of the first partic-
ipant. The group allocation codes were placed in 
sealed envelopes, which were opened at the time 
of randomization. An investigator who was not 
involved in subsequent anesthetic management 
or data collection prepared the study solutions ac-
cording to the group allocation code number.

The demographic and medical data, including 
the subject’s age, Body mass index (BMI), days of 
menopause (gestational age), and pain of propo-
fol injection (during propofol injection, patients 
with an infusion-side arm pain score of more than 
3 scores were recorded as having intravenous 
pain) were recorded14. The score of sedation [us-
ing Richmond Agitation-Sedation Scale (RASS)
(as shown in Table I)15, the score was divided 
into three levels: deep sedation = (-5 to -4 score), 
moderate sedation = (-3 to 0 score), poor sedation 
(+1 to +4 score)]16, frequency of body movement, 
wakefulness events, respiratory depression, cir-
culatory depression (hypotension, bradycardia), 
duration of surgery and awakening time (with 
MOAA/S the time it takes for a patient to reach 
a wakefulness score of 4 or more at the end of 
the surgery, using the MOAA/S score standard as 
the wakefulness index17) were recorded. The cri-
teria for discharge were performed according to 
the PADSS (Post Anaesthetic Discharge Scoring 
System)18, with a total score no lower than 9 at the 
time of discharge.

Table I. The Richmond Agitation-Sedation Scale (RASS).

Sedation lever	 Target RASS	 RASS Description
		
	
Poor sedation	 +4	 Combative, violent, danger to staff
	 +3	 Pulls or removes tube (s) or catheters; aggressive
	 +2	 Frequent nonpurposeful movement, fight ventilator
	 +1	 Anxious, apprehensive, but not aggressive

Moderate sedation	 0 	 Alert and calm
	 -1	 Awakens to voice (eye-opening/contact) >10 sec
	 -2	 Light sedation, movement or eye opening. No eye contact
	 -3	 Moderate sedation, movement or eye opening. No eye contact 

Deep sedation	 -4	 Deep sedation, no response to voice, but movement or eye opening to
		  physical stimulation
	 -5	 Unarousable, no response to voice or physical stimulation 
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In addition, the scores of visual analog score 
(VAS: the VAS consisted of a 100-mm horizontal 
line anchored at one end with the words “no pain” 
(defined as 0 points) and at the other end with the 
words “worst pain imaginable” (defined as 10 
points). The VAS score marked by the patient) 
was assessed and recorded at 30 min, 90 min, and 
discharge after surgery. The number of patients 
who experienced dizziness, nausea, vomiting, and 
other adverse effects after awakening was also re-
corded. We also documented the first time out of 
bed, the time of discharge, and patient satisfaction 
with the anesthesia, as well as unscheduled health 
services within 30 days of discharge and the days 
of taking leave following surgery.

Statistical Analysis 
Published research19,20 suggests that 20-40 

study subjects are required to estimate the ED50 
using the up-down allocation method and that the 
sample size is sufficient when six pairs of rever-
sals of sequence are obtained19,20. Therefore, for 
part I, we estimated that about 30 study subjects 
would be needed to observe more than six pairs 
of reversal of sequence at least. This process was 
repeated until eight pairs of reversal were in the 
first part of the study. The values of the median 
effective dose (ED50), the values of ED95, and the 
95% CI of alfentanil were determined by Probit 
regression analysis21.

The sample size of part II was evaluated by the 
formula method.

 

The primary indicator of sample size was the 
rate of deep sedation during the surgery. The pre-
liminary experiment had 30 cases in each group; 
the rate of deep sedation in Group E and Group 
C was 67% and 40%, respectively. Therefore, a 
sample size of 72 in each group was determined 
to be required for value of 0.10 and value of 0.05. 
Assuming a 10% dropout rate and considering the 
possibility of data loss, a sample size of at least 80 
was needed in each group. 

Normally distributed statistics data were an-
alyzed using Student’s t-test, nominal data were 
analyzed using the Chi-square test, nonpara-
metric data were further analyzed using the 
median (Q1, Q3) or ratio, and the nonparametric 
Mann-Whitney U test were used to evaluate the 
differences between the two groups in this con-

dition. GraphPad Prism version 9.0 (GraphPad 
Software Inc., San Diego, CA, USA) and IBM 
SPSS Statistics for Windows version 26.0 (IBM 
Corp., Armonk, NY, USA) were used for data 
analysis. p-value<0.05 was considered statisti-
cally significant.

Results

Sequential Results and ED95 for Part I 
In the first part, a total of 32 early-pregnancy 

women accomplished the trial, and the up-down 
sequential allocation results are shown in Fig-
ure 1. The ED50 and the ED95 values of alfentanil 
were 3.37 µg·kg-1 (95% CI: 2.58-3.97) and 4.68 
µg·kg-1 (95% CI: 4.04-9.32). Probit regression was 
Probit (p) = - 4.23 + 1.26 (alfentanil dose), and 
the Pearson model goodness-of-fit test 2 = 1.001 
(p=0.999). Dose-response curves, estimating the 
ED50 and ED95 values for alfentanil, as calculated 
by Probit analysis, are shown in Figure 2.

Participants and Clinical Characteristics 
for Part II 

Out of 170 patients who were involved and as-
sessed for suitability for this clinical trial, 160 pa-
tients were randomly assigned to the two groups, 
and finally, 138 subjects were analyzed. (Figure 
3). There were no significant differences between 
the two groups in demographic data, including 
age, height, weight, BMI, gestation period, and 
duration of surgery (p>0.05) (Table II). 

Sedative Effect 
Concerning sedation effects, most patients were 

at moderate or deep sedation levels, and there was 
no statistically significant difference in the incidence 
of poorly sedated patients in both groups (p>0.05). 
However, the occurrence of deep sedation in group 
E was significantly higher than in group C (76.5% 
vs. 60%, p=0.038), and the frequency of moder-
ate sedation was lower in group E than in group C 
(16.2% vs. 31.4%, p=0.036), as shown in Figure 4. 

Side Effects During the Surgery 
Results of secondary outcomes are presented in 

Table III. Notably, group C showed more cases of 
wakefulness events during the surgery than group 
E (4.4% vs. 14.3%, p=0.047). There was no statis-
tical significance in terms of adverse effects such 
as respiratory depression, circulatory depression, 
pain from propofol injection, and body movement 
between the two groups (p>0.05).  
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Postoperative and Recovery 
The incidence of side effects and recovery af-

ter surgery are shown in Table IV. VAS scores at 
30 minutes, 90 minutes, and discharge revealed 
no significant difference between the two groups 
(p>0.05). There were no statistically significant 
differences in nausea and vomiting, dizziness, the 
first time out of bed, the time of discharge, and 
patient satisfaction (p>0.05). Of the 138 patients, 
3 received unscheduled health services within 30 

days following the procedure, including 1 patient 
in group E (post-abortion bleeding) and 2 patients 
in group C (post-abortion bleeding and sleepless-
ness, respectively). After distant follow-up, the 
three patients were cured, and no major compli-
cations associated with surgery were noted in the 
remaining patients (p>0.05). The days of taking 
leave following surgery showed no difference be-
tween the two groups (p>0.05). 

Table II. Demographic data.

	 Group E (n = 68)	 Group C (n = 70)	 p-value 	
			 

Age (years)	 30.2 ± 5.6	 28.9 ± 4.9	 0.146 
Height (cm)	 160.7 ± 4.7	 160.1 ± 4.7	 0.425 
Weight (kg)	 54.5 ± 6.2	 53.1 ± 6.7	 0.185
Body mass index	 21.1 ± 2.3	 20.7 ± 2.2	 0.256
Gestation (days)	 47.7 ± 6.9	 47.9 ± 6.5	 0.895
Operation time (min)	 4.1 ± 1.5	 4.4 ± 1.0	 0.198

Data are mean ± standard deviation (SD). The t-test was used for counting data. Statistical significance was defined as p < 0.05.

Table III. Adverse events of anesthesia during the surgery.

	 Group E (n = 68)	 Group C (n = 70)	 p-value 	
			 

Respiratory depression (n)	 14 (20.1%)	 17 (24.3%)	 0.603
Low blood pressure (n)	 8 (11.8%)	 9 (12.9%)	 0.845
Bradycardia (n)	 0 (0.0%)	 2 (2.9%)	 0.160
Pain of propofol injection (n)	 28 (41.2%)	 26 (37.2%)	 0.627
Wakefulness (n)	 3 (4.4%)	 10 (14.3%)	 0.047*

Body movement (n)	 5(7.4%)	 5(7.1%)	 0.962
Wake-up time (min)	 1.6 ± 0.9	 1.5 ± 0.7	 0.242

Data are presented as a number (rate) or mean ± standard deviation (SD). The Chi-square test and t-test were used for counting data, *p < 0.05 
between groups.

Figure 1. Responses (inhibiting body movement) of 32 consecutive patients who received alfentanil and 2.5 mg·kg-1 propofol 
anesthetic during the outpatient abortion.
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Discussion

In this prospective, randomly assigned study, 
the ED50 of alfentanil to inhibit the body move-
ment response combined with 2.5 mg·kg-1 propo-
fol anesthesia was 3.37 μg·kg-1 (95% CI: 2.58-3.97 
μg·kg-1) and the ED95 was 4.68 μg·kg-1 (95% CI: 
4.04-9.32 μg·kg-1). Under the anesthetic regimen 
of two different doses of propofol combined with 
equivalent alfentanil, the “2.5 mg·kg-1 propofol” 
group had a higher quality of sedative effect than 
the “2.0 mg·kg-1 propofol” group.

In the anesthetic protocol and management of 
outpatient surgery, we expected drugs to be pro-

ductive and safe. We compared the anesthetic and 
side effects between 2.0 mg·kg-1 propofol and 2.5 
mg·kg-1 propofol combined with each equivalent 
ED95 of alfentanil and found no significant differ-
ence in effectiveness, safety, and advantages. In 
the second part of the study, we found no signif-
icant difference in the body movement response 
between the two groups. However, a higher in-
cidence of intra-operative wakefulness events 
in the 2.0 mg·kg-1 propofol group was observed. 
In contrast, the 2.5 mg·kg-1 propofol group had 
a higher quality depth of sedation. Those pieces 
of evidence point to similar analgesic efficacy in 
both groups, but the 2.5 mg·kg-1 propofol group 

Table IV. Postoperative and recovery.

	 Group E (n = 68)	 Group C (n = 70)	 p-value 	
			 

VAS score	
30 min after surgery	 1 (1, 2)	 2 (1, 2)	 0.418
90 min after surgery	 1 (1, 2)	 1 (1, 1)	 0.217
At discharge	 0 (0, 1)	 0 (0, 1)	 0.154
Nausea and vomiting (n)	 1(1.5%)	 0 (0%)	 0.309
Dizziness (n)	 3 (4.4%)	 4 (5.7%)	 0.727
First time out of bed (min)	 56.6 ± 10.2	 54.9 ± 10.9	 0.361
Time of discharge (min)	 71.8 ± 9.3	 70.0 ± 10.4	 0.300
Patient satisfaction (%)	 94.8 ± 4.0	 93.7 ± 4.6	 0.133
Unscheduled health services (n)	 1 (1.5%)	 2 (2.9%)	 0.577
Days of taking leave following surgery (n)		
≤ 7	 50 (73.5%)	 49 (70.0%)	 0.645
7 < ~ ≤ 14	 13 (19.1%)	 15 (21.4%)	 0.736
> 14 days	 5 (7.4%)	 6 (8.6%)	 0.792

Data are presented as a number (rate), mean ± SD, or median (Q1, Q3). The Mann-Whitney U-test was used to evaluate the dif-
ferences. 

Figure 2. The dose-response curve of alfentanil for inhibiting body movement during outpatient abortion. The ED50 and 
ED95 values were 3.37 μg·kg-1 (95% CI: 2.58-3.97 μg·kg-1) and 4.68 μg·kg-1 (95%: CI: 4.04-9.32 μg·kg-1) of alfentanil for 
inhibiting body movement during the outpatient abortion.
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produced a better sedation effect than the low-
dose propofol group. Although in the 2.0 mg·kg-1 
propofol group we used a sufficient dose of alfen-
tanil to ensure analgesia, the sedation effect was 
mediocre. Conversely, in the 2.5 mg·kg-1 propofol 
group, even though the dose of alfentanil used 
was small, it still provided adequate analgesia and 
satisfactory depth of sedation. 

Propofol, 2,6-diisopropyl phenol, includes fast 
onset and rapid elimination, short duration of ac-
tion, and rapid recovery from anesthesia, all of 
which make propofol an ideal sedative agent22. 
Apart from this, propofol had a somewhat anal-
gesic effect, as confirmed by the significant dif-
ference in ED50 in the first part of this study com-
pared to previous studies11 (12.16 μg·kg-1). This 
result was similarly evidenced in other experi-
ments23. The mechanism of propofol analgesia 
may be due to its action on gamma-aminobutyric 
acid (GABA), the type A receptor, and suppres-
sion of the N-methyl-D-aspartate (NMDA) re-
ceptor subunit24-26. As with propofol, alfentanil is 
especially useful for outpatient surgery anesthe-
sia because of its potent analgesia, rapid onset of 
action, and rapid metabolism. According to previ-
ous research, alfentanil showed negligible impact 

on mid-latency auditory evoked potentials and 
bispectral index (BIS)27-29. As there is a parallel 
between the perception of auditory stimuli and 
consciousness, it can be related to a higher inci-
dence of intraoperative awareness when opioids 
are the primary anesthetic30,31. In addition, opi-
oids had no dose-dependent effects on mid-laten-
cy auditory evoked potentials32. Studies33,34 have 
shown that the optimal induction dose of propofol 
for improving the most excellent anesthesia effect 
without significant side effects in general anesthe-
sia, when coupled with alfentanil, is 2.5 mg·kg-1, 
similar to the findings of the current investigation. 

Despite the dosage variations between the two 
groups, it is heartening to observe that the 2.5 
mg·kg-1 propofol group was not associated with an 
increased risk of respiratory-related problems (re-
spiratory depression) or hemodynamic instability 
(hypotension and bradycardia). It neither prolongs 
postoperative awakening time nor increases post-
operative pain levels, and there is no statistically 
significant difference between the two groups in 
terms of digestive problems (nausea and vomit-
ing) and intravenous injection pain. Moreover, a 
higher dose of propofol was not associated with 
more severe injection pain when it came to intra-

Figure 3. Flow diagram of study.
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venous injection pain. This is consistent with the 
findings of Picard and Tramèr35, who concluded 
that propofol injection pain was not directly relat-
ed to the injection rate or intravenous needle size. 
Therefore, under the circumstance of the current 
study, taking into account the sedation effect and 
the complications (no difference in cardiopulmo-
nary-related side effects), the “2.5 mg·kg-1 propo-
fol and 4.68 μg·kg-1 alfentanil” group provides 
better sedation than the “2.0 mg·kg-1 propofol and 
12.16 μg·kg-1 alfentanil” group. 

Limitations
To the best of our knowledge, this study is 

the first paper to compare the depth of sedation 
effect during outpatient abortion under differ-
ent equivalent anesthesia doses. However, it 
has several limitations. First, we did not utilize 
a more objective BIS as an evaluation indica-
tor, which could not provide an accurate eval-
uation indicator of sedation level. Research36-38 
has demonstrated that the BIS value correlates 
strongly with the RASS score under sedation, 
which is routinely used to evaluate the depth 
of sedation in outpatients. Moreover, the intra-
operative wakefulness events supported that 
utilizing a RASS scorer to assess the depth of 
sedation did not have an impact on the results. 
Second, because the subjects are outpatients, 
we could not track the recovery quality of pa-
tients during the first 48 hours after surgery, 
which would have allowed for a more visual 
examination of the influence of these two an-
esthetic regimens on postoperative quality of 
life. Thus, we investigated unscheduled health 
services after surgery and the duration of leave 
following discharge to provide a comprehensive 

perspective of the treatment effects as com-
pletely as possible.

Conclusions

The ED50 and ED95 values for alfentanil to inhi-
bition of the body movement response were 3.37 
μg·kg-1 (95% CI: 2.58-3.97 μg·kg-1) and 4.68 μg·kg-1 
(95% CI: 4.04-9.32 μg·kg-1) under the induction of 
2.5 mg·kg-1 propofol. For anesthesia in outpatient 
abortion, the combination of 2.5 mg·kg-1 propofol 
and 4.68 μg·kg-1 alfentanil produces a better sedative 
effect than the combination of 2.0 mg·kg-1 propofol 
and 12.16 μg·kg-1 alfentanil, without increasing addi-
tional risks associated with anesthesia.
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