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Abstract: Objective: This paper aimed to evaluate the sedative effect of intravenous infusion of dexmedetomidine on 
patients undergoing induced abortion. Methods: Three hundred patients who voluntarily underwent induced abor-
tion were selected and randomly divided into two groups: dexmedetomidine group (Dex group, n=150) and normal 
saline group (NS group, n=150). Patients in the Dex group received intravenous pumping dexmedetomidine before 
surgery, while those in the NS group were intravenously injected with equal volume 0.9% normal saline. Propofol 
infusion was used for anesthesia induction and maintenance in both groups. The Ramsay score, heart rate (HR), 
systolic blood pressure (SBP), diastolic blood pressure (DBP) before anesthesia (T0), 5 minutes after anesthesia 
(T1), 10 minutes after anesthesia (T2) and the end of surgery (T3) were analyzed; and the intraoperative propofol 
dose, postoperative recovery time and hypotension, sinus bradycardia, delirium and other complications were re-
corded and compared. Results: The sedation scores in the Dex group were significantly higher than those in the NS 
group at T0, T1, T2 and T3 (P<0.05). The SBP, DBP and HR in the Dex group were significantly lower than those in the 
NS group at T0, T1, T2 and T3 (P<0.001), and the above indexes in the Dex group were at normal levels. However, 
the propofol dose used during surgery in the NS group was significantly higher than that in the Dex group, and the 
postoperative recovery time was significantly longer in the NS group than that in the Dex group, with significant dif-
ferences (P<0.001). The incidence of postoperative hypotension, sinus bradycardia and delirium in the Dex group 
was significantly lower than that in the NS group (P<0.05). Conclusion: Dexmedetomidine has obvious sedative ef-
fects on induced abortion patients, and reduces anesthesia induction drug use and the incidence of complications 
such as postoperative delirium.
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Introduction

As the “two-child policy” has been adopted, 
more and more families choose to have a sec-
ond child [1, 2]. However, the lack of health 
care for pregnant women and the frequent use 
of induced abortion may lead to the abortion of 
abnormal fetus [3]. At present, sedation drugs 
such as propofol are used for induction and 
maintenance of anesthesia in induced abor-
tion, so the patients are pain free during the 
surgery, which is conductive to the operation 
[4, 5]. Preoperative nervousness and anxiety  
of patients often lead to an increase in the  
dosage of propofol and a decrease in blood 
pressure (80/60 mmHg), heart rate (50 times/
min) and oxygen saturation (<90%) during anes-
thesia induction. Meanwhile, the incidence of 

postoperative delirium reaches 20% [6, 7]. 
Therefore, the use of preoperative drugs is nec-
essary to relieve the anxiety and tension of 
patients and make the surgery safe and 
effective.

A study has found that dexmedetomidine atomi-
zation inhalation can effectively promote seda-
tion before bone marrow biopsy in school-age 
children, with a better effect than ketamine or 
midazolam [8]. Another study found that intra-
venous dexmedetomidine before surgery can 
effectively improve hemodynamics and shorten 
recovery time in orthopedic patients under gen-
eral anesthesia, in which SBP can be reduced 
to below 110 mmHg, DBP to below 60 mmHg, 
and recovery time can be shortened to within 1 
minute [9]. At present, dexmedetomidine is 
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suitable for a wide range of patients and  
surgeries, and the administration route is  
also varied [10, 11]. The route in general anes-
thesia includes intravenous injection during 
anesthesia induction and continuous intrave-
nous pumping during anesthesia maintenance. 
Moreover, it is widely used in general anesthe-
sia, regional tissue, invasive examination, post-
operative analgesia and mechanically ventilat-
ed patients. However, there are few reports on 
its sedative application in induced abortion. 
Therefore, this experiment compared the seda-
tive and hemodynamic effects of propofol and 
dexmedetomidine in induced abortion to pro-
vide relevant anesthesia information.

Materials and methods

General information

This study was approved by the Ethics 
Committee. Three hundred ASA I-II patients, 
aged 18-40 years old, who underwent volun-
tary abortion in Guangdong Provincial People’s 
Hospital from June 2017 to May 2018 were 
randomly divided into two groups: dexmedeto-
midine group (Dex group, n=150) and normal 
saline group (NS group, n=150). Patients in the 
Dex group received intravenous pumping dex-
medetomidine before surgery, while those in 
the NS group were intravenously injected with 
equal volume 0.9% normal saline. Propofol 
infusion was used for anesthesia induction and 
maintenance in both groups. All patients or 
their families signed informed consent.

Inclusion criteria

Patients diagnosed with intrauterine pregnancy 
by B-ultrasound and required pregnancy termi-
nation within 10 weeks; no vaginal delivery; not 
suitable to continue pregnancy due to various 
chronic diseases.

Exclusion criteria

Patients with serious systemic diseases and 
cardiopulmonary dysfunction or in acute phase 
of various diseases; acute inflammation of 
reproductive organs, severe cervical erosion or 
obvious purulent secretion in vagina; body tem-
perature above 37.5°C before surgery; sexual 
intercourse within 3 days; serious mental disor-
ders and being unable to cooperate with the 
operation.

Anesthesia method

The patients in the Dex group were slowly 
injected with dexmedetomidine (0.5 μg/kg) 
(Dexmedetomidine Hydrochloride Injection, 
Jiangsu hengrui Pharmaceutical Co., Ltd.) 30 
minutes before surgery, while those in the NS 
group were slowly injected with equal volume 
normal saline 30 minutes before surgery. After 
the patients entered the operating room, their 
blood pressure was monitored by a blood pres-
sure cuff, heart rate by electrocardiogram, and 
blood oxygen saturation by a pulse oximeter. 
They inhaled oxygen with a mask and their 
venous accesses were opened. Next, the 
patients were placed in lithotomy position. 
Induced abortion was performed after they 
gradually entered a sleep state and lost their 
eyelash reflex. Propofol medium and long chain 
fat emulsion injection (Beijing Fresenius Kabi 
Co., Ltd.) was used for anesthetic induction 
before surgery (5 μg/kg), continuous intrave-
nous pumping was carried out for anesthesia 
maintenance during surgery, and the injection 
rate of propofol was adjusted according to the 
vital signs of the patients. If SBP was lower 
than 90 mmHg, the rate was reduced to 0.5 
μg/kg/h, and if higher than 130 mmHg, the 
rate was increased to 1.0 μg/kg/h. The anes-
thetic was terminated at the end of the 
surgery.

Outcome measures

Ramsay score, heart rate (HR), systolic blood 
pressure (SBP), diastolic blood pressure (DBP) 
before anesthesia (T0), 5 minutes after anes-
thesia (T1), 10 minutes after anesthesia (T2) 
and the end of surgery (T3); intraoperative pro-
pofol dose, postoperative recovery time, hypo-
tension, sinus bradycardia, delirium and other 
complications were recorded and compared. 
Delirium: consciousness disorder and cognitive 
function change (disorientation, speech disor-
der and difficulty in concentration) occurring 
during recovery from general anesthesia; rapid 
onset of illness; changes in personality, mood 
and behavior; delusions and hallucinations in 
some patients.

Ramsay score (11 points): score the degree of 
sedation: dysphoria (1 point); awake, quiet and 
cooperative (2 points); sleepy, quick response 
to instructions (3 points); light sleep, easy to be 
waken up (4 points); asleep, slow response to 
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instructions (5 points); deep sleep, no response 
to instructions (6 points).

Statistical methods

All the data were statistically analyzed by  
SPSS 22.0 software. The measurement data 
were expressed by mean ± standard deviation  

(
_
x  ± sd), and the comparison between the 

two groups was conducted by indepen-
dent t-test. Chi-square test (χ2) was used 
for counting data. Graphpad prism 7 was 
used for illustrations. When P<0.05, the 
difference was statistically significant.

Results

General data analysis

Table 1. General data analysis
Dex group (n=150) NS group (n=150) χ2/t P

ASA I 64 70 0.486 0.486
ASA II 86 80
Age (year) 28.9±4.5 29.3±5.6 0.682 0.496
BMI (kg/m2) 22.46±2.85 22.16±2.53 0.981 0.327
Pregnancy time (week) 5.2±2.8 5.0±3.2 2.016 0.565
Operation time (min) 20.43±3.25 20.34±2.85 0.255 0.799
Intraoperative hemorrhage (mL) 12.85±2.58 13.01±2.67 0.528 0.598
Basic diseases 0.400 0.940
    Hypertension 4 3
    Diabetes 3 4
    Hyperlipidemia 5 4
Note: ASA, American Society of Anesthesiologists; BMI, body mass index.

Table 2. Comparison of Ramsay score between the two 
groups at different time points

Dex group (n=150) NS group (n=150) t P
T0 5.52±0.48 4.23±0.43 24.516 <0.001
T1 4.56±0.54 3.45±0.44 19.519 <0.001
T2 3.45±0.48 3.33±0.34 2.499 0.013
T3 5.50±0.50 4.25±0.73 17.302 <0.001
Note: T0, before anesthesia; T1, 5 minutes after anesthesia; T2, 10 
minutes after anesthesia; T3, the end of surgery.

Figure 1. Comparison of Ramsay score between the 
two groups. ***P<0.001, *P<0.05. T0, before anes-
thesia; T1, 5 minutes after anesthesia; T2, 10 min-
utes after anesthesia; T3, the end of surgery.

There was no statistical difference in ASA clas-
sification, age, body mass index (BMI), pregnan-
cy time and basic diseases of patients between 
the Dex group and the NS (P>0.05), as shown in 
Table 1.

Dexmedetomidine increases Ramsay score

The sedation scores in the Dex group were sig-
nificantly higher than those in the NS group at 
T0, T1, T2 and T3 (P<0.05). See Table 2; Figure 
1.

Dexmedetomidine stabilizes the circulatory 
system

The SBP, DBP and HR in the Dex group were 
significantly lower than those in the NS group at 
T0, T1, T2 and T3 (P<0.001), and the above 
indexes in the Dex group were at normal levels. 
See Table 3; Figure 2.

Dexmedetomidine reduces propofol dose and 
recovery time

The dose of propofol in the Dex group 
(150.32±13.45 mg) was significantly lower 
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nificantly lower than that in the NS 
group, and the incidence of post-
operative delirium in the Dex group 
was significantly lower than that in 
the NS group, with statistically sig-
nificant differences (P<0.05). See 
Table 4.

Discussion

Dexmedetomidine, as a highly 
effective and specific α2 adreno-
ceptor agonist, binds to presynap-
tic α adrenoceptor in the locus 
coeruleus to inhibit the release  
of adrenal hormones, reduce sym-
pathetic nerve impulses as outgo-
ing signals and reduces stress 
responses of the body, thus 
achieving the effects of inhibiting 
sympathetic impulse and sedation 
[12-15]. In this experiment, preop-
erative intravenous drip of dexme-
detomidine was used to assist the 
preoperative sedation, intraopera-
tive circulatory response and 
anesthetic dose, and the incidence 
of postoperative delirium, in order 
to provide good physiological state 
and conditions for perioperative 
period patients.

Preoperative tension and anxiety 
of induced abortion patients  
usually leads to stress reactions 
such as increased blood pressure 
and heart rate, and also increase 
the dose for anesthesia induction 
and maintenance [16]. At present, 
the drug commonly used in pain-
less induced abortion is mainly 
propofol, which inhibits the excit-
ability of the central nervous sys-

tem by activating γ-aminobutyric acid receptors 
[17]. If overdosed, the most common complica-
tion is propofol infusion syndrome that mani-
fests as arrhythmia, metabolic acidosis, hyper-
kalemia, myocardial lysis and other unexplained 
symptoms [18-20]. Therefore, reducing the 
dose and rate of propofol can reduce the inci-
dence of complications, which is beneficial to 
patients in the perioperative period. Besides 
psychological intervention, benzodiazepines 
and medetomidine are commonly used drugs 
to inhibit preoperative nervousness. Midazolam, 

than that in the NS group (200.45±14.32 mg), 
with significant difference (P<0.001). The post-
operative recovery time in the Dex group 
(5.67±1.23 min) was significantly shorter than 
that in the NS group (10.32±2.34 min) 
(P<0.001). See Figure 3.

Dexmedetomidine reduces intraoperative and 
postoperative complications

The incidence of intraoperative hypotension 
and sinus bradycardia in the Dex group was sig-

Table 3. Comparison of SBP, DBP and HR values between the 
two groups at different time points

Dex group 
(n=150)

NS group 
(n=150) t P

SBP (mmHg)
    T0 113.43±12.33 123.45±12.33 7.038 <0.001
    T1 105.22±8.34 114.38±9.37 8.943 <0.001
    T2 104.52±7.39 112.37±7.69 9.015 <0.001
    T3 112.35±10.48 120.48±11.48 6.406 <0.001
DBP (mmHg)
    T0 75.34±7.23 85.35±8.93 10.670 <0.001
    T1 60.45±6.48 70.92±7.03 13.412 <0.001
    T2 58.34±6.03 68.47±6.83 13.617 <0.001
    T3 74.39±7.72 83.48±8.46 9.721 <0.001
HR (time/min)
    T0 75.34±5.63 83.27±8.23 9.740 <0.001
    T1 65.34±6.56 61.23±6.23 5.555 <0.001
    T2 63.56±6.23 60.39±5.38 4.717 <0.001
    T3 72.34±6.24 80.23±7.25 10.102 <0.001
Note: SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart 
rate; T0, before anesthesia; T1, 5 minutes after anesthesia; T2, 10 minutes 
after anesthesia; T3, the end of surgery.

Figure 2. Comparison of SBP, 
DBP and HR values between the 
two groups. A: SBP values; B: DBP 
values; C: HR values. ***P<0.001. 
SBP, systolic blood pressure; 
DBP, diastolic blood pressure; 
HR, heart rate; T0, before anes-
thesia; T1, 5 minutes after anes-
thesia; T2, 10 minutes after an-
esthesia; T3, the end of surgery.
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Figure 3. Comparison of propofol dose and recovery time between the two groups. A: Comparison of intraoperative 
propofol dose between the two groups; B: Comparison of postoperative recovery time between the two groups. 
***P<0.001.

a kind of benzodiazepine, is contraindicated  
in women in the first trimester of pregnancy 
and in patients with allergies [21]. Therefore, 
dexmedetomidine is increasingly applied in 
patients undergoing induced abortion. Con- 
stantin et al. found that preoperative use of 
dexmedetomidine can reduce the dosage of 
propofol by about 0.05 g, which is consistent 
with our experimental results. The possible rea-
son is that dexmedetomidine inhibits α2 adre-
noceptor and weakens sympathetic nerve 
excitability, reducing blood pressure and slow-
ing heart rate, thus making the patient’s state 
meet the surgery requirements. Propofol plays 
the role of stabilizing the circulatory system and 
also inhibits sympathetic nerve excitability [22]. 
Therefore, the preoperative use of dexmedeto-
midine can significantly reduce the dosage of 
propofol during surgery.

This experiment found that the preoperative 
use of dexmedetomidine significantly short-
ened the postoperative recovery time, which 
may be due to the smaller dose of propofol hav-
ing little persistent inhibitory effects on the 
excitability of the central nervous system. 
During this experiment, propofol was simulta-
neously discontinued in both groups, 5 minutes 
before surgery. Cetin et al. used propofol and 

Table 4. Comparison of intraoperative and postopera-
tive complications between the two groups

Dex group 
(n=150)

NS group 
(n=150) χ2 P

Hypotension 4 25 16.834 <0.001
Sinus bradycardia 2 10 5.556 0.018
Delirium 2 12 7.492 0.002

dexmedetomidine to maintain anesthe-
sia in the whole process of painless 
induced abortion respectively, and the 
drugs were stopped 5 minutes before 
surgery. The results showed that the 
average postoperative recovery time in 
the Dex group (3.45 min) was shorter 
than that in the propofol group (5.67 min) 
[23]. In addition, the incidence of postop-

erative delirium in the Dex group was signifi-
cantly reduced, which is consistent with the 
results of this experiment. The possible reason  
is that dexmedetomidine causes the concen-
tration of 5-hydroxytryptamine to decrease, so 
the content passing through the blood-brain 
barrier and getting into central nervous system 
is significantly reduced, thereby causing the 
imbalance of central neurotransmitters, recon-
nection of related nerve pathways and the 
reduced neurological disorders, eventually 
leading to the decrease of delirium [24].

There are some limitations in this experiment. 
Dexmedetomidine was used to intervene with 
the normal sedation before induced abortion in 
order to study its influence on preoperative 
sedation, intraoperative circulatory response 
and anesthetic dose, and the incidence of post-
operative delirium, but the basic mechanism 
was rarely studied further. Therefore, we will 
explore the specific mechanism of dexmedeto-
midine in regulating postoperative delirium.

To sum up, dexmedetomidine has clear seda-
tive effects on induced abortion patients and 
reduces anesthesia induction drug use, as well 
as the incidence of complications such as post-
operative delirium.
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