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Clinical observation of different
dosages of dexmedetomidine
combined with a target-
controlled infusion of propofol
in hysteroscopic submucosal
myomectomy
Haibing Li*, Qingsong Zhao, Yibing Yu and Wei Li

Department of Anesthesiology, Shanghai Key Laboratory of Maternal Fetal Medicine, Shanghai
Institute of Maternal-Fetal Medicine and Gynecologic Oncology, Shanghai First Maternity and Infant
Hospital, School of Medicine, Tongji University, Shanghai, China

Objective: This study aimed to explore the clinical effects of different dosages
of dexmedetomidine (Dex) combined with a target-controlled infusion of
propofol in hysteroscopic submucosal myomectomy.
Methods: Ninety patients who underwent hysteroscopic submucosal
myomectomy between September 2021 and March 2022 were enrolled and
randomly divided into three groups, with 30 patients in each group. Patients
in Groups A, B, and C received injections of 0.25, 0.5, or 0.75 µg/kg of Dex,
respectively, by intravenous pump over 10 min. After this time, a
maintenance dosage of 0.5 µg/kg/h was administered by intravenous
infusion until the end of the surgery. Anesthesia was induced using 1.5 mg/kg
of propofol and 0.3 µg/kg of sufentanil that were introduced through a
laryngeal mask. The plasma concentration of propofol was maintained at
3 µg/ml by target-controlled infusion until the end of the surgery. The mean
arterial pressure (MAP), heart rate (HR), and electroencephalographic bispectral
index (BIS) were observed when the patient entered the operating room (T0),
after catheter indwelling for anesthesia (T1), at the time of cervical dilation
(T2), at the time of hysteroscopic surgery (T3), and at the end of the surgery
(T4) in all three groups. The total dosage of propofol for induction and
maintenance, anesthesia awakening time, orientation recovery time, Visual
Analog Scale (VAS) score of the post-awakening uterine contraction pain, and
adverse reactions were recorded.
Results: The intraoperative reductions of MAP and HR in patients were significant
in Group C when compared with those in Groups A and B (P < 0.05), and BIS was
significantly lower in Group C at T2 and T3 when compared with the baseline
measurement at T0 (P < 0.05). The dosage of propofol was significantly higher
for Group A than for Groups B and C (P < 0.05). The anesthesia awakening
time and orientation recovery time were significantly longer for patients in
Group C when compared with patients in Groups A and B (P < 0.05). Within
5–30 min after awakening, the VAS scores in Groups B and C were
significantly lower than those for Group A (P < 0.05). The incidence of
adverse reactions in Group B was significantly less than that for Groups A and C
(P <0.05).
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Conclusion: The continuous pumping of 0.5 µg/kg of Dex combined with a target-
controlled infusion of propofol in hysteroscopic submucosal myomectomy resulted in
positive anesthetic and analgesia effects and fewer adverse reactions. It therefore has
high clinical significance.
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Introduction

The advantages of hysteroscopic submucosal myomectomy

include less surgical trauma and faster postoperative recovery

(1). Mechanical operations like intraoperative cervical

dilatation, uterine traction, and negative pressure suction may

cause abdominal pain, nausea, and irritability, which may

result in discomfort to patients and may even be life

threatening (2). The anesthesia protocol choice is closely tied

to the safety and comfort of patients and the prognosis of

hysteroscopic surgery (3). Propofol is widely applied in

outpatient examination and treatment because it takes effect

quickly, has a short action time, and results in a high level of

patient consciousness. As an opioid receptor agonist,

sufentanil is a fentanyl derivative with the strongest analgesic

effect. It has a long action time and little impact on the

cardiovascular system and hemodynamics. Dexmedetomidine

(Dex) is a highly selective α2-adrenergic agonist that activates

the locus coeruleus receptor of the brainstem, inhibits

sympathetic activity, and produces sedative and analgesic

effects that have little impact on the respiratory and

circulatory systems. It can reduce the dosage of drugs required

in combination, thereby diminishing the side effects of

anesthesia (4). In the present study, the appropriate dosage of

Dex for hysteroscopic submucosal myomectomy was

investigated by observing the intraoperative anesthetic effects,

hemodynamic changes, and adverse reactions of different

dosages of Dex when used in combination with a target-

controlled infusion of propofol.
Materials and methods

Subjects

A total of 90 patients who underwent hysteroscopic

submucosal myomectomy between September 2021 and

March 2022 were enrolled in the study. These patients were

classified as grades I–III in the American Society of

Anesthesiologists (ASA) system, aged 20–40 years, and had

body weights within the range of 50–70 kg. None of the

patients showed abnormalities in the preoperative laboratory

examinations. The patients were randomly divided into three
02
groups (Groups A–C) using the random number table

method; each group contained 30 patients.
Size and classification of submucous
hysteromyoma

According to the maximum diameter of the myoma

measured by B-ultrasound during the operation, in 21 of the

90 patients the maximum diameter was <2 cm, in 52 cases it

was 2–4 cm, and in 17 cases it was >4 cm. Based on the nine-

type classification method of hysteromyoma put forth by the

International Federation of Gynecology and Obstetrics,

submucous hysteromyomas are divided into three types

according to the relationship between the hysteromyoma and

the myometrium. Type 0 is a pedunculated submucous

myoma, type 1 is a sessile submucous myoma (the tumor

body expands to the muscle layer ≤50%), and type 2 is a

sessile submucous myoma (the tumor body expands to the

muscle layer >50%). Of the 90 patients in this clinical study,

16 had submucous hysteromyomas that were type 0, 61 had

type 1, and 13 had type 2.
Surgical instruments and materials

The surgical equipment was TV hysteroscope equipment

purchased from WOLF company in Germany. The distending

medium was a 0.9% normal saline solution, and the flow was

120 ml/min. The distending pressure was 90–110 mmHg

(1 mmHg = 0.133 kPa). The output power of the bipolar

electrode was 40–60 W for electrocoagulation and 80–100 W

for cutting. A Toshiba ultrasonic diagnostic instrument (SSA-

550A) was employed to monitor the patients during the

operation.
Anesthetic methods

Prior to surgery, the patients went through routine fasting.

Venous access to the upper limb was established after

entering the operating room. The lactated Ringer’s solution

was first administered during the induction of anesthesia, then

at 6–8 ml/(kg·h) until the end of surgery. The blood pressure
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(BP), heart rate (HR), pulse oxygen saturation (SpO2), and

electroencephalographic bispectral index (BIS) were routinely

monitored.

Patients in Groups A–C received injections of 0.25, 0.5, or

0.75 µg/kg of Dex, respectively, by intravenous pump as a

loading dose over 10 min. After this time, a maintenance

dosage (0.5 µg/kg/h) of Dex was administered by intravenous

infusion until the end of the surgery. Anesthesia was induced

using 1.5 mg/kg of propofol and 0.3 µg/kg of sufentanil

introduced through a laryngeal mask. The plasma target

concentration of propofol was maintained at 3 µg/ml by

target-controlled infusion until the end of the surgery. After

surgery, patients were sent to the resuscitation room for

monitoring and observation.
Monitoring parameters

In all three groups, the BP, HR, SpO2, and BIS of the

patients were observed when they entered the operating room

(T0), after the catheter indwelling for anesthesia (T1), at the

time of cervical dilation (T2), at the time of hysteroscopic

surgery (T3), and at the end of the surgery (T4). The total

dosage of propofol for induction and maintenance, anesthesia

awakening time, orientation recovery time, Visual Analog

Scale (VAS) score of post-awakening uterine contraction pain,

and adverse effects were recorded.
TABLE 1 Levels of pain management used during hysteroscopic
proceduresa.

Level 1 No medication or the use of oral nonsedative medication

Level 2 Local anesthetic to the genital tract

Level 3 Conscious sedation

Level 3 (a) Oral or inhalational medications with a sedative effect

Level 3 (b) Parenteral medication with a sedative effect

Level 4 Regional anesthesia

Level 5 General anesthesia

a

Statistical analysis

The SPSS™ Statistics v22.0 software was adopted for

statistical analysis. The measurement data were expressed as

the mean ± standard deviation (�x+ s). The χ2 test was used

for comparison between the three groups, and the t-test was

adopted for pairwise comparison. The countable data were

expressed as the number of cases or percentages. A value of P

< 0.05 was considered statistically significant.

Pain management should be defined according to the highest level of

intervention used to control pain if combined therapies are used.

TABLE 2 Comparison of the general characteristics and operation
duration among the three groups of patients.

Group The
number
of cases

Age
(Year,
�x+ s)

Weight
(kg,

�x+ s)

BMI
(kg/m2,
�x+ s)

Operation
duration
(min,
�x+ s)

A 30 32.1 ± 6.5 61.3 ± 8.1 20.4 ± 3.4 25.9 ± 5.3

B 30 30.7 ± 9.1 58.9 ± 7.3 19.5 ± 2.5 26.7 ± 5.4

C 30 31.4 ± 7.2 61.3 ± 6.7 20.1 ± 3.2 25.8 ± 4.7

F 0.285 1.725 1.352 1.754

P 0.083 0.073 0.107 0.141
Results

Pain management

Technological advances have led to smaller hysteroscopes

and ancillary instrumentation, which has made it possible to

carry out procedures without the need for anesthesia—or with

only a local genital tract anesthesia. The feasibility of

conducting procedures without general or regional anesthesia

is dependent upon several clinical and non-clinical factors.

These include the type of procedure, patient preferences,

clinician expertise, the available instrumentation and
Frontiers in Surgery 03
infrastructure, and how health services are reimbursed and

regulated.

Technological advances have led to the miniaturisation of

hysteroscopes and ancillary instrumentation, which has

facilitated the conduct of procedures without the need for

anaesthesia or with the use of local genital tract anaesthesia

alone. The feasibility of conducting procedures without the

need for conventional general or regional anaesthesia is

dependent upon several factors both clinical and non-clinical

and these include the type of procedure, patient preferences,

clinician expertise, the available instrumentation and

infrastructure and how health services are reimbursed and

regulated (5, 6).

Thus, the management of pain is a key consideration when

undertaking hysteroscopic procedures and needs to be clearly

and consistently reported. A hierarchical description of pain

management, consisting of five levels, is recommended (see

Table 1).
Comparison of the general characteristics
between the groups

When comparing the three groups, the differences in age,

body weight, body mass index, ASA grade, and operation

duration were not statistically significant (P > 0.05; see Table 2).
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Comparison of mean arterial pressure
(MAP), heart rate, and
electroencephalographic bispectral index
between the groups

When comparing the three groups, the differences in

baseline MAP, HR, and BIS were not statistically significant

(P > 0.05). The results of pairwise comparison for Groups A

and B revealed that the MAP, HR, and BIS recorded at T1,

T2, and T3 were not statistically different when compared

with the baseline measurements recorded at T0. However, in

Group C, when compared with the measurements taken at

T0, the MAP, HR, and BIS recorded at T2, T3, and T4

decreased significantly (P < 0.05). At T2 and T3, BIS was

significantly lower than at T0 (P < 0.05), but there was no

significant change in BIS at T4 (P > 0.05). See Table 3.
Comparison of the total dosage of
propofol for induction and maintenance,
awakening time, and orientation recovery
time between the groups

The total dosage of propofol in Group A was higher than in

Groups B and C, and the differences were statistically significant

(P < 0.05). However, the difference in total dosage of propofol

between patients in Groups B and C was not statistically
TABLE 3 Comparison of MAP, HR, and BIS at different time points
among the three groups of patients.

Group T0 T1 T2 T3 T4

MAP (mmHg)

A 82.7 ± 7.2 79.7 ± 7.5 80.1 ± 6.3 77.4 ± 6.1 85.2 ± 4.5

B 82.6 ± 6.3 80.1 ± 6.5 75.4 ± 4.1 72.5 ± 5.4 82.5 ± 4.3

C 81.9 ± 5.7 81.2 ± 5.4 70.1 ± 5.4* 69.5 ± 5.9* 81.4 ± 3.6

F 0.249 −0.051 1.193 −0.609 −1.179

P 0.803 0.960 0.041 0.016 0.246

HR (Beats/min)

A 83 ± 14 79 ± 12 80 ± 11 81 ± 9 84 ± 13

B 84 ± 17 80 ± 17 73 ± 9 66 ± 6 83 ± 11

C 85 ± 15 80 ± 13 69 ± 7* 63 ± 8* 80 ± 12

F 1.618 0.167 0.386 −0.271 −1.521

P 0.114 0.863 0.010 0.000 0.352

BIS

A 97.3 ± 0.6 49.7 ± 6.4 50.9 ± 3.1 50.7 ± 4.3 89.1 ± 4.5

B 97.7 ± 0.5 48.1 ± 4.5 48.4 ± 4.1 47.7 ± 5.1 88.3 ± 4.0

C 96.9 ± 0.3 46.8 ± 5.2 42.3 ± 4.9* 43.2 ± 4.7* 86.9 ± 5.1

F 0.843 1.386 −0.271 −1.337 −1.523

P 0.402 0.173 0.031 0.027 0.136

Compared between those at T1, T2, T3, and T4 with those at T0 within the

group, *P < 0.05.
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significant (P > 0.05). The awakening and orientation recovery

times were longer in Group C when compared with Groups A

and B, and the differences were statistically significant (P <

0.05). However, the differences between Groups A and B for

the awakening and orientation recovery times were not

statistically significant (P > 0.05). See Table 4.
Comparison of the post-awakening
uterine contraction pain between the
groups

In Group A, the VAS scores at 5 and 15 min after

awakening were higher than the corresponding scores in

Groups B and C, and the differences were statistically

significant (P < 0.05). For the three groups, the differences in

the VAS scores at 30 min after awakening were not

statistically significant (P > 0.05). See Table 5.
Comparison of the adverse reactions
between the groups

In Group A, three patients had intraoperative frowning and

body movement, and two patients experienced postoperative

vomiting and headaches. In Group B, there was one patient

each with bradycardia and a postoperative reduction in SpO2.
TABLE 4 Comparison of the total dosage of propofol, awaking time,
and orientation recovery time among the three groups of patients.

Group The
number of

cases

The total
dosage of
propofol

The
awaking
time

The
orientation
recovery time

A 30 353.2 ± 3.6 11.3 ± 1.3 22.5 ± 3.1

B 30 315.3 ± 2.3* 12.2 ± 2.1 25.2 ± 5.1

C 30 285.1 ± 2.7* 13.1 ± 3. 5*,** 31.4 ± 6.7*,**

F 6.705 −1.428 −5.402

P 0.027 0.036 0.013

Compared between group B, group C with group A., *P < 0.05; Compared

between group C and group B, **P < 0.05.

TABLE 5 The VAS scores of uterine contraction pain at 5 min, 15 min,
and 30 min after awaking among the three groups of patients.

Group The number of cases 5 min 15 min 30 min

A 30 5.6 ± 0.7 4.9 ± 0.1 3.2 ± 0.1

B 30 4.5 ± 0.3* 3.7 ± 0.3* 1.3 ± 0.2

C 30 4.4 ± 0. 5* 3.3 ± 0.2* 1.3 ± 0.3

F 4.326 3.092 −7.121

P 0.015 0.004 0.626

Compared between group B, group C with group A, *P < 0.05.
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In Group C, there were three patients with bradycardia, one

with hypotension, and one with a postoperative reduction in

SpO2. The incidence of frowning and body movement, as well

as postoperative vomiting and headache, were higher in

Group A than in Groups B and C, and the differences were

statistically significant (P < 0.05). The number of cases with

bradycardia was higher in Group C than in Groups A and B,

and the differences were statistically significant (P < 0.05).
Discussion

Unlike ordinary hysteroscopy, hysteroscopic submucosal

myomectomy is a relatively complex and lengthy procedure

with some commonly encountered issues that can affect the

outcome of the surgery. These include excessive uterine

flexion, cervical stenosis, a history of cervical surgery, uterine

adhesions, improper selection of electric knife and roller, and

poor experience of the attending surgeon (7). In addition, the

intraoperative process of hysteroscopic surgery is more likely

to cause vagal reflexes in patients, which increases the risk

involved in anesthetic management (8). Furthermore,

hysteroscopic surgery is more painful for patients and

involves relatively superficial anesthesia (9). It tends to cause

frequent body movements in the patient, which affects the

surgical operation and may lead to intraoperative uterine

perforation or injury to the bowel or bladder (10).

The advantages of propofol are that it acts quickly, it

stabilizes the anesthesia when combined with Dex, it is

metabolized quickly by patients, and there is almost no drug

accumulation or residue (11). It meets the criterion that a

patient should awaken quickly after hysteroscopic treatment

and is the most widely adopted intravenous anesthetic in

clinical practice (12). Sufentanil is a specific μ-opioid receptor

agonist with a strong analgesic effect (13). The effects on

myocardial oxygen supply and hemodynamics are small, and

patients show a low incidence of postoperative respiratory

depression (14). Although the combination of propofol and

sufentanil has been effective for short and minor operations,

the sedative effect is still insufficient (15, 16). Patients

undergoing hysteroscopic surgery may suffer from

preoperative anxiety, which can lead to high BP and rapid HR

when entering the operation room. This, in turn, can lead to

increased intraoperative hemorrhage (17). Meanwhile, the

application of high dosages of propofol with opioids has a

higher risk of postoperative respiratory depression, prolonged

anesthesia awakening time, nausea, vomiting, and other

adverse reactions (18).

Dex is a highly selective α2-adrenergic agonist that acts

centrally on the locus coeruleus to exert sedative and

anxiolytic effects, and its unique conscious sedation effect

allows patients to be awakened easily (19, 20). It acts on the

spinal cord to exert analgesic effects. It permits the dosage of
Frontiers in Surgery 05
opioids and general anesthetics to be reduced and has no

respiratory depressant effect alone (21). Park et al. (22)

reported that Dex maintained the perioperative stability of the

cardiovascular system in patients, enhanced anesthetic

efficacy, and allowed the dosage of propofol to be reduced.

Zhang RC’s study showed: The operative duration was shorter

and the intraoperative bleeding volume was lower in the

hysteroscopy than laparoscopy group. The time to complete

healing of the muscle layer was shorter in the hysteroscopy

than laparoscopy group. The rate of intraoperative

complications was lower in the hysteroscopy than laparoscopy

group (23). The results of the present study found that the

reductions in intraoperative MAP and HR were significant in

the 0.75 µg/kg group than in the 0.5 µg/kg group and 0.25 µg/kg

group (P < 0.05). The total dosage of propofol was

significantly higher for patients in Group A (who received

0.25 µg/kg of Dex) when compared with patients in Groups B

and C (P < 0.05). The awakening and orientation recovery

times were significantly longer for patients in Group C (who

received 0.75 µg/kg of Dex) when compared with patients in

Groups A and B (P < 0.05). The VAS scores for patients in

Group B (who received 0.5 µg/kg of Dex) and Group C (who

received 0.75 µg/kg of Dex) were significantly lower than

those for patients in Group A (who received 0.25 µg/kg of

Dex) 5–30 min after awakening (P < 0.05). The incidence of

adverse reactions for patients in Group B (who received

0.5 µg/kg of Dex) was significantly lower than in other two

Groups (P < 0.05). The response to the injurious stimulus of

the hysteroscopic surgery in patients with the intraoperative

administration of 0.5 µg/kg of Dex was less pronounced and

the intraoperative vital signs were stable.
Conclusion

The continuous pumping of 0.5 µg/kg/h of Dex combined

with a target-controlled infusion of propofol in hysteroscopic

submucosal myomectomy resulted in optimal analgesic and

sedative effects and less hemodynamic impact on patients. It

allowed the dosage of propofol to be reduced, shortened the

awakening time for the patients, improved the safety of the

anesthesia, and resulted in fewer adverse reactions. Therefore,

this research finding has high clinical significance. However, a

larger sample size of data is needed to further evaluate the

efficacy and safety of this study.
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