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Abstract: Objective: To study the effect of propofol combined with remifentanil on hemodynamics and anesthet-
ic effect in patients undergoing laparoscopic ovarian cystectomy under laryngeal mask airway (LMA) anesthesia. 
Methods: From December 2018 to December 2019, gynecological patients who underwent laparoscopic ovarian 
cystectomy in our hospital were chosen and randomly separated into control group (group A) and combination 
group (group B). In the group B, patients were anesthetized with remifentanil combined with propofol. In the group 
A, patients were anesthetized with fentanyl combined with propofol. The anesthetic effect, hemodynamic changes, 
alertness-sedation score (OAAS), verbal depiction score (VRA), postoperative VAS score and adverse reactions were 
observed and compared in both groups. Results: The anesthesia induction time, recovery time of postoperative 
spontaneous respiration, time of opening eyes and time of removing laryngeal mask in the group B were shorter 
than those in the group A, and the difference was statistically significant (P<0.05). The OAAS scores at the time of 
recovery and 5 min after laryngeal mask removal in the group B were obviously lower than those in the group A. The 
mean arterial pressure and heart rate before and after 40 min pneumoperitoneum were more stable than those in 
the group A. The degree of postoperative pain in the group B was also significantly weaker than that in the group A. 
The incidence of postoperative adverse reactions was also lower than that of the group A, and the difference was 
statistically significant (P<0.05). Conclusion: Propofol combined with remifentanil and LMA anesthesia has better 
anesthetic effect, more stable condition and higher safety for patients undergoing laparoscopic ovarian cystectomy.
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Introduction

Ovarian cyst is a cystic mass on the ovary, 
which is a common gynecological disease in 
clinic [1], including pathological [2] and physio-
logical [3] diseases. Ovarian cysts can be diag-
nosed by medical history and physical examina-
tion, and large cystic masses can be touched in 
the abdomen of patients [4]. Once the patient 
is diagnosed with an ovarian cyst, the nature of 
the cyst should be clarified first. Physiological 
ovarian cyst can be resolved by itself, and path-
ological ovarian cyst is mostly treated by sur-

gery [5]. With the change of people’s life style, 
the incidence of ovarian cyst is gradually in- 
creasing, which brings very negative influence 
to the normal life of childbearing age women 
[6]. Ovarian cyst patients generally show obvi-
ous intra-abdominal mass, which has certain 
mobility characteristics. It can often move to 
the abdominal cavity with the pelvic cavity of 
the patient [6]. When malignant or inflammato-
ry lesions develop in the abdomen of the 
patient, the mass activity is significantly limit-
ed, and patients who press the mass will feel 
pain. In severe cases, some clinical manifesta-
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tions such as peritoneal irritation and ascites 
will develop, which will reduce the quality of life 
and affect the recovery effect of the patient [8]. 
Laparoscopic surgery [9] is the main way to 
treat ovarian cyst, but some patients are easily 
affected by the establishment of pneumoperi-
toneum and other factors during the opera- 
tion, resulting in stress response, which leads 
to obvious changes in vital signs such as bl- 
ood pressure and heart rate and affects the 
operation process [10]. Therefore, laparoscop- 
ic ovarian cystectomy has higher requirements 
for anesthesia, and it is especially important to 
choose reasonable anesthetic drugs.

Tracheal intubation general anesthesia and 
LMA general anesthesia are widely used in  
laparoscopic surgery, and both have achieved 
better results [11]. Tracheal intubation ventila-
tion anesthesia is a common type of anesthe-
sia in clinic. Although it can effectively control 
intra-abdominal pressure, the incidence of po- 
stoperative complications is high, which limits 
its application [12]. Laryngeal mask [13] is a 
new type of anesthesia device which integrates 
the advantages of mask and endotracheal in- 
tubation to maintain the airway. Because of its 
many unique advantages, many studies have 
been carried out on its application in the me- 
dical field at home and abroad. This study was 
designed to evaluate the application of propo-
fol combined with remifentanil and LMA in la- 
paroscopic ovarian cystectomy.

Materials and methods

Research objects

From December 2018 to December 2019, the- 
re were 97 gynecological patients undergoing 
laparoscopic ovarian cystectomy in Fengcheng 
Hospital, all of whom met the standards of the 
American Society of Anesthesiologists (ASA). 
They were randomly divided into group A and 
group B. There were 42 cases in group A, ag- 
ed 31.97±3.82 years. There were 55 cases in 
the group B, aged 32.25±3.46 years. Inclusi- 
on criteria: (1) All patients met the clinical dia- 
gnostic criteria of ovarian cyst; (2) none of the 
patients were contraindicated in operation and 
anesthetic use. Exclusion criteria were as fol-
lows: (1) Patients with severe organic diseas- 
es such as heart, liver and kidney; (2) patients 
with malignant tumor diseases and mental dis-
eases. There was no obvious difference in gen-

eral data in both groups, which was compara-
ble. In this study, the informed consent was 
signed by patients or their families and the test 
was ratified by the ethics committee of our 
hospital.

Methods

In both groups, patients received laparoscopic 
surgery. All patients were fasted for 4-6 hours 
before operation and injected with atropine 
(0.01 mg/kg) intramuscularly 30 minutes be- 
fore operation. After entering the operating ro- 
om, the venous channel was opened, and the 
blood pressure, electrocardiogram, respiration 
and blood oxygen saturation were routinely 
monitored. After oxygen inhalation for 3 min-
utes, patients were injected intravenously with 
2-4 μg/kg of remifentanil (group B) or 3-5 μg/
kg of fentanyl (group A), 1.5-2 mg/kg of propo-
fol and 0.1 mg/kg of vecuronium to induce 
anesthesia. According to the patient’s body 
weight and mouth size, the laryngeal mask si- 
ze was selected. After placing the laryngeal 
mask, the anesthesia machine was connect- 
ed for IPPV mode ventilation. The 0.1-0.3 μg/
(kg·min) of remifentanil (group B) or 0.03 μg/
(kg·min) of fentanyl (group A) + 50-100 μg/
(kg·min) of propofol were continuously pumped 
by micropump to maintain anesthesia. After  
the operation, the laryngeal mask/extubation 
was removed at the time of recovery.

Outcome measures

(1) The anesthetic effects, recovery time of 
spontaneous respiration, time of opening eyes, 
anesthesia induction time and time of remov-
ing laryngeal mask were compared in the two 
groups. 

(2) Hemodynamic changes: The blood pres-
sure, heart rate, blood oxygen saturation and 
mean arterial pressure were recorded before 
anesthesia, before pneumoperitoneum and 
after pneumoperitoneum for 40 min.

(3) OAAS score: OAAS score at the time of 
recovery and after removing laryngeal mask for 
5 min. 0 point: the patient did not respond to 
intense stimulation; 1 point: the patient was 
unresponsive and lethargic by tapping; 2 po- 
ints: the patient responded by tapping but 
could not distinguish speech; 3 points: the pa- 
tient responded by waking up repeatedly and 
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loudly but with blurred speech; 4 points: the 
patient was unresponsive by waking up with a 
normal voice and spoke slowly; 5 points: the 
patient responded quickly by waking up with a 
normal voice and she was fully awake.

(4) VAR score: VRA score at 15 min and 30 min 
after removing the laryngeal mask. A score of 
zero meant no pain; A score of 1-3 meant mild 
pain-slight pain when not moving, coughing or 
turning over; A score of 4-6 meant medium 
pain-pain that was noticeable but tolerable 
when not moving; A score of 7-9 meant seri- 
ous pain-acute pain at any time.

(5) VAS score: The pain degree was assessed  
in the two groups at 6, 12, 24 and 48 hours 
after operation, with 0 points (no pain), 1-3 
points (mild pain), 4-6 points (medium pain), 
7-9 points (serious pain) and 10 points (acute 
pain).

(6) Adverse reactions: The adverse reactions  
of patients were observed in the two groups 
after medication.

Statistical analysis

SPSS20.0 was applied for statistical analysis. 
The measurement data were represented as 
the mean number ± standard deviation from  
at least three independent experiments. The t 
test was applied. The counting data was re- 
presented as (n, %). Chi-square test was used. 
ANOVA was used to analyze data in multiple 

mask in the group B were shorter than those  
in the group A, and the difference was stati- 
stically significant (P<0.05). The OAAS scores 
at the time of recovery and 5 min after laryn-
geal mask removal in the group B were obvi-
ously lower than those in the group A (P<0.05) 
(Table 2).

Comparison of hemodynamic changes in both 
groups

Before anesthesia, there was no obvious differ-
ence in HR, MAP, SpO2, DBP and SBP levels 
between the two groups (P<0.05). Before pn- 
eumoperitoneum, the HR, MAP, SBP and DBP  
in the two groups increased in different de- 
grees, while SpO2 decreased in different de- 
grees, but the differences in the group B were 
significant compared with the group A. After 
pneumoperitoneum for 40 min, all indexes ch- 
anged in different degrees, but the indexes in 
the group B were obviously better than those in 
the group A (P<0.05) (Figure 1).

VRA score in the two groups after removing 
laryngeal mask

After removing the laryngeal mask for 15 min 
and 30 min, the number of patients with low 
scores (VRA score) in the group B was obvious- 
ly higher than that in the group A, while the 
number of patients with high scores was ob- 
viously lower than that in the group A (P< 
0.05) (Table 3).

Table 1. Baseline data
group A 
(n=42)

EEN group 
(n=55) χ2/t P

Age 31.97±3.82 32.25±3.46 0.3775 0.7066
Weight (kg) 55.19±3.26 54.75±3.52 0.6296 0.5304
ASA grading 0.8692 0.3512
    Grade I 22 34
    Grade II 20 21
Cyst diameter (cm) 6.15±1.56 6.03±1.68 0.3594 0.7200
Operation time (min) 93.4±21.3 89.2±23.5 0.9078 0.3663
Blood loss (mL) 150.3±38.6 143.5±41.3 0.8264 0.4107
Alcoholism history 0.0494 0.8241
    Yes 4 (57.5) 6 (56.1)
    No 38 (42.5) 49 (43.9)
Smoking history 0.0137 0.9068
    Yes 8 (65) 11 (61.4)
    No 34 (35) 44 (38.6)

groups. The difference was statisti-
cally significant with P<0.05. Graph- 
Pad Prism 6 was applied for analysis 
and mapping.

Results

Baseline data

There was no significant difference 
in baseline data between the two gr- 
oups (P<0.05), which was compara- 
ble (Table 1).

Anesthesia effect and OAAS score of 
patients

The anesthesia induction time, re- 
covery time of postoperative spon- 
taneous respiration, time of opening 
eyes and time of removing laryngeal 
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Postoperative VAS score

After operation for 6 h, 12 h, 24 h and 48 h, the 
VAS scores in the group B were lower than 
those in the group A, and the difference was 
statistically significant (P<0.05) (Table 4). 

Incidence of adverse reactions in both 
groups

The incidence of postoperative adverse reac-
tions in the group B (3.62%) was obviously 

lower than that in the group A (16.7%), and  
the difference was statistically significant (P< 
0.05) (Table 5).

Discussion

Laparoscopic ovarian cystectomy has the ad- 
vantages of minimally invasive, less bleeding 
during operation and quick recovery after oper-
ation, which is recognized by the majority of 
patients and physicians. However, it is nec-
essary to create artificial pneumoperitoneum 

Table 2. Comparison of anesthetic effect and OAAS score between the two groups
Anesthesia effect OAAS score

Anesthesia 
induction time 

(min)

Recovery time 
of spontaneous 
respiration (min)

Time of opening 
eyes (min)

Removing the 
laryngeal mask 

(min)

The time of 
recovery

Removing the 
laryngeal mask 

for 5 min
Group A (n=42) 6.13±1.31 8.38±3.06 10.32±3.94 13.94±4.21 2.09±0.71 4.01±0.91
Group B (n=55) 4.10±1.38 6.84±3.10 8.21±4.02 11.03±4.35 2.72±0.93 4.63±0.66
χ2/t 7.3368 2.4378 2.5835 3.3101 3.6507 3.8899
P <0.0001 0.0166 0.0113 0.0013 0.0004 0.0001

Figure 1. Hemodynamic changes of patients in the two groups. A: Heart rate changes of patients in the two groups; 
B: MAP changes of patients in the two groups; C: SpO2 changes of patients in the two groups; D: DBP changes of 
patients in the two groups; E: SBP changes of patients in the two groups; *** means the comparison with the group 
A, P<0.001.
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and dilate uterus during operation, which easi- 
ly affects the respiratory and circulatory sy- 
stem of patients, resulting in obvious changes 
in hemodynamics of patients, so it is not con-
ducive to the operation. Therefore, it is parti- 
cularly important to perform effective anesthe-
sia during operation [14]. Propofol is an anes-
thetic with fast onset and strong calming effect 
[15]. In the surgical treatment process, the pro-
pofol combined with remifentanil can effective-
ly avoid the disadvantages of the traditional  
anesthetic fentanyl, such as slow onset and 
long induction time. In addition, remifentanil is 
a μ-type receptor agonist, which has better  
controllability. It has very low influence on the 
hemodynamics of patients during operation, 
and it is conducive to shorten the time of eye 
opening after operation, which has positive si- 
gnificance for improving the prognosis of pati- 
ents after operation [16].

This research was designed to compare the 
effect of remifentanil combined with propofol 
and fentanyl combined with propofol and LMA 
in laparoscopic ovarian cystectomy. The results 
showed that the anesthesia induction time, 

recovery time of postoperative spontaneous 
respiration, time of opening eyes and time of 
removing laryngeal mask in remifentanil com-
bined with propofol group were significantly 
shorter than those in fentanyl combined with 
propofol group. At the time of recovery and 
after removing laryngeal mask for 5 min, the 
OAAS scores in remifentanil combined with pr- 
opofol group were significantly lower than tho- 
se in fentanyl combined with propofol group. 
Remifentanil, as an anesthetic and analgesic, 
is a potent opioid receptor agonist with typical 
opioid pharmacological effects, which has the 
characteristics of rapid onset and rapid disap-
pearance, and does not need drug reversal, so 
it can effectively avoid adverse reactions in 
postoperative recovery period, such as respira-
tory depression [17]. Propofol is a quick and 
short-acting general anesthetic, which is mainly 
used to induce and maintain general anesthe-
sia [15]. In the body, propofol can enhance the 
transfer function of the chloride ion and inhibit 
the activation of central nervous system [18]. 
Propofol has better controllability, but it can 
inhibit the respiratory and circulatory system  
to some extent. When remifentanil is combined 

Table 5. Incidence of adverse reactions in the two groups
Pruritus Abdominal pain Nausea and vomiting Pharyngodynia Overall incidence

Group A (n=42) 2 (4.76) 2 (4.76) 3 (7.14) 0 (0) 7 (16.7)
Group B (n=55) 0 (0) 1 (1.81) 1 (1.81) 0 (0) 2 (3.62)
χ2/t 4.8041
P 0.0284

Table 4. VAS scores of patients in the two groups after operation
After operation for 6 

hours
After operation for 12 

hours
After operation for 24 

hours
After operation for 48 

hours
Group A (n=42) 5.01±1.12 5.36±0.85 5.49±1.02 5.35±0.52
Group B (n=55) 2.23±1.03 2.38±0.71 2.48±0.82 2.35±0.47
χ2/t 2.4608 6.5100 5.7972 5.7567
P 0.0157 <0.0001 <0.0001 <0.0001

Table 3. VRA score in the two groups after removing laryngeal mask
After removing the laryngeal mask for 15 min After removing the laryngeal mask for 30 min

0 points 1-3 ≥4 points 0 points 1-3 ≥4 points
Group A (n=42) 5 (11.90) 20 (47.62) 17 (40.48) 20 (47.62) 10 (23.81) 12 (28.57)
Group B (n=55) 19 (34.55) 29 (52.73) 7 (12.72) 39 (70.91) 14 (25.45) 2 (3.64)
χ2/t 6.5561 0.2486 9.8481 5.4211 0.0346 11.9910
P 0.0105 0.6181 0.0017 0.0199 0.8524 0.0005
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with propofol, the drug can be distributed to all 
parts of the body after administration for 1 min-
ute, and the effect lasts for more than 10 min-
utes. The above results are consistent with the 
results of this study: Propofol combined with 
remifentanil can shorten the induction time of 
anesthesia and shorten the awakening time of 
patients. Before and after pneumoperitoneum 
for 40 min, the mean arterial pressure and he- 
art rate in remifentanil combined with propofol 
group were more stable than those in fentanyl 
combined with propofol group. Propofol is a 
potent general anesthetic of alkylphenols, whi- 
ch has the advantages of quick onset, short 
action time, quick recovery from anesthesia, 
less toxic and side effects, etc. It can activate 
γ-GABA receptor and desensitize γ-GABA rece- 
ptor [19]. The application of propofol in laparo-
scopic ovarian cystectomy can inhibit cardio-
vascular reactions such as elevated blood 
pressure and increased heart rate caused by 
carbon dioxide pneumoperitoneum [20]. How- 
ever, the analgesic effect of propofol is rela- 
tively weak, so it is often used in combination 
with opioid analgesics in clinic. Remifentanil 
has the characteristics of no accumulation af- 
ter long-term continuous infusion, and it is a μ 
type receptor agonist [21], so the postopera- 
tive recovery is not affected by induction or 
maintenance of anesthesia with large doses  
of remifentanil. Micro-pump injection can ma- 
intain induction, maintain stability, inhibit the 
stress reaction of neuroendocrine system ca- 
used by carbon dioxide pneumoperitoneum 
and reduce the secretion of cortisol [22, 23].  
At the same time, it directly acts on blood ves-
sels and promotes the release of prostacyclin 
and nitric oxide from vascular endothelial cells, 
thus leading to endothelium-dependent vaso- 
dilation and hypotension [24]. In addition, pro-
pofol coordinated by remifentanil has multiple 
effects such as reducing peripheral vascular 
resistance and venous tension, and the combi-
nation of the two drugs is helpful to keep the 
hemodynamic stability of patients [25]. The 
postoperative pain degree in the remifentanil 
combined with propofol group was also signifi-
cantly weaker than that in the fentanyl com-
bined with propofol group. Fentanyl is an opioid 
narcotic analgesics by stimulating μ receptor in 
central nervous system, and its analgesic po- 
tency is 100-180 times of morphine [26]. Re- 
mifentanil is a derivative of fentanyl, and its 
analgesic efficacy is 1.5-3 times of fentanyl. 

Remifentanil has the advantages of strong 
anesthetic analgesic efficacy, short duration of 
action, rapid elimination in vivo, low toxic and 
side effects and stable hemodynamics [27]. 
The incidence of postoperative adverse reac-
tions in remifentanil combined with propofol 
group is relatively low. Compared with endo- 
tracheal intubation, LMA is easier to tolerate.  
It has less cardiovascular reaction, and pati- 
ents do not need to expose glottis, and it can 
be quickly placed. After laryngeal mask airway 
surgery, the majority of patients are relatively 
quiet, without severe agitation and coughing, 
which is conducive to early recovery of pati- 
ents and has less postoperative complicati- 
ons such as pharyngodynia [28]. The deficiency 
of this study is that the clinical sample size is 
relatively small, so it is necessary to increase 
the sample size to obtain more reliable data, 
and the stress response caused by LMA anes-
thesia will be less severe. However, it is neces-
sary to pay attention to the use time limit of 
LMA anesthesia, and the best use time is 2-7  
h, which may increase the incidence of compli-
cations if used for a long time. If the sample 
size is increased, the use time of anesthesia 
should be considered.

To sum up, the remifentanil combined with pro-
pofol and LMA is more safe and effective, with 
stable intraoperative hemodynamics and fewer 
complications, so it is suitable for laparoscopic 
ovarian cystectomy.
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