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ABSTRACT

The aim of this study is to investigate the effects of remimazolam and propofol anesthesia on perioperative
immune cell levels in patients undergoing laparoscopic ovarian cyst surgery (LOCS). The sample of 90
LOCS patients was randomly divided to an experimental group (EG) and a control group (CG) (45 per
group). Participants in the CG were operated under propofol anesthesia, while in the EG it was under
remimazolam anesthesia on the basis of the CG. The levels of systolic blood pressure (SBP), diastolic
blood pressure (DBP), heart rate (HR), and blood oxygen saturation (SpO2) in the CG were lower than
those in the EG during and after anesthesia. After 72 h, SAS in the EG was lower than those in the CG.
Compared with the effect of propofol alone, the implementation of remimazolam anesthesia in LOCS
patients was significant and could shorten the time of anesthesia-related indicators, and the level of vital
sign changes during anesthesia was relatively more stable and had a smaller effect on the perioperative
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cellular immune level.

INTRODUCTION

varian cysts are common gynecological conditions,

mainly pathological cystic structures that grow inside
or on the surface of the ovary. Data surveys show that the
annual incidence of the disease can reach 23.9% and has a
high prevalence among women of reproductive age (Bould
et al., 2022). Laparoscopic ovarian cyst surgery (LOCS)
is an important treatment for ovarian cysts, removing
the lesion through minimally invasive treatment, with
the advantages of small incision and quick postoperative
recovery.

Although the effect of surgical treatment is
stable, it requires the establishment of carbon dioxide
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pneumoperitoneum during surgery, which makes patients
vulnerable to fluctuations in vital signs and immune
cells are prone to immune escape under the action and
stimulation of anesthetic drugs, leading to aggravation
of the disease. This makes complications and reduce the
surgical outcome (Lalonde, 2022). With the widespread
use of minimally invasive clinical techniques, laparoscopic
techniques have been rapidly developed and applied in the
treatment of ovarian cysts, improving the condition while
reducing the occurrence of postoperative complications
and promoting early recovery from the disease (Romeo ef
al.,2021).

Therefore, the selection of appropriate anesthetic
drugs in patients undergoing LOCS is important to
stabilize patients vital signs, reduce immunosuppression,
and improve the anesthetic effect. Propofol is a drug
commonly used in surgical anesthesia, with the advantages
of rapid induction of anesthesia and rapid postoperative
recovery, but the drug tends to depress the circulation and
respiration, causing anesthetic drug syndrome (Dauwe et
al.,2021; Chen et al., 2022). However, remimazolam is a
new type of drug in anesthesia, which has the advantages
of rapid onset of action, short maintenance and recovery,
and the time of drug infusion does not affect its time-
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volume-related half-life, and the pharmacokinetic changes
show a linear trend, which is efficient and safe in general
anesthesia (Abdelsalam, 2021). Yeung et al. (2021) showed
that the implementation of remimazolam combined with
propofol anesthesia in patients undergoing laparoscopic
partial hepatectomy significantly improved the anesthetic
effect, stabilized the level of vital signs, and reduced the
adverse effects on immune cells. At present, there are few
studies on the application of remimazolam combined with
propofol in patients undergoing LOCS at home and abroad.
In order to analyze the effect of anesthesia implementation,
this study selected patients undergoing LOCS as the study
object, aiming to select appropriate anesthetic drugs and
improve the anesthetic effect, which is reported below.

MATERIALS AND METHODS

Subjects

Ninety patients whounderwent LOCS at the institution
were selected for implementation of the survey. Patients in
both groups were eligible to join the study if they met the
following inclusion criteria: (1) Postoperative pathological
examination confirmed the diagnosis of ovarian cysts, and
the pathological types included chocolate cysts, epithelial
cysts, and teratomas. (2) First time cyst dissection was
performed. (3) American Society of Anesthesiologists
(ASA) classification I-II; (4) Cyst diameter >5 cm;
(5) Normal mental status, cognitive function, and
audiovisual function, and can cooperate with the surgical
implementation. Patients with the following criteria were
excluded from the study: (1) Malignant lesions of ovarian
cysts. (2) Previous treatment with hormonal drugs. (3)
Previous history of severe allergy to anesthetic drugs. (4)
Combination of more serious endocrine diseases, such
as diabetes mellitus, hyperthyroidism, hypothyroidism.
(5) Patients with combined insulin resistance. Samples
are categorized as the control group (CG, n=45) and the
experimental group (EG, n= 45) randomly.

Anesthesia method

After the preoperative preparation and admission to
the operating room, the patient’s vital signs were monitored
by connecting the cardiac monitoring equipment, and
an effective intravenous access was established after
selecting a suitable vein and giving 2~4L/min oxygen
mask inhalation to start the implementation of intravenous
anesthesia.

Anesthesia was administred to both groups. The
anesthetic drugs were selected for intravenous injection
in sequential order, and the drugs applied sequentially
included 1.5~2.5 mg/kg of propofol, 0.4~0.5 pg/kg of
Sufentanil, and 0.15~0.2mg/kg of Cisatracurium. Patients

were observed for muscle relaxation, and if the criteria
were met, tracheal intubation was implemented and
mechanical ventilation was performed to maintain normal
breathing.

In the CG, 4~12mg/(kg-h) of propofol drug
was used to maintain anesthesia by infusion with an
intravenous infusion pump. In the EG, 0.4~1.2mg/(kg-h)
of remimazolam benzoate was administered intravenously.
Meanwhile, remifentanil was pumped into the vein at a rate
0f 0.2~0.5 pg/kg (kg-min) in both groups, and 0.03 mg/kg
cisatracurium was injected every 20 min intraoperatively
to maintain the muscle relaxation state.

Clinical information data

The study wused a self-administered general
information questionnaire, including patients age,
weight, cyst site, disease type, tumor diameter, etc. The
questionnaire was distributed on the spot, and the patients
were instructed to fill out the contents of the questionnaire
within the specified time of 30 min. The questionnaire was
collected and checked for omissions and errors, and they
were asked to add them in time.

Anesthesia effect index

The anesthesiologist cooperated with the investigator
to collect the onset time of anesthesia, disorientation
recovery time, eyelash reflex time, and awakening time of
the patients after the operation (Levin and Meyer, 2021).

Vital sign levels are tested during and after anesthesia,
respectively. The investigator was assisted by a visiting
nurse to collect and record the patient’s systolic blood
pressure (SBP), diastolic blood pressure (DBP), heart rate
(HR), and blood oxygen pulse oxygen saturation (SpO,).
The normal values of each index level were SBP: 90-120
mmHg; DBP: 60-90 mmHg; HR: 60-100 beats/min; SpO,:
>95% (Jensen et al., 2022).

Immune cytokine levels

The attending physician assisted the investigator to
collect CD3*, CD4", CD*, CD4"/CD8", NK cell levels by
laboratory tests. The BD Trucount tube was added with
the appropriate cellular antibodies and anticoagulant
of the lymphocyte subpopulation kit, which was mixed
thoroughly and left for 30 min protected from light. Then
2 ml of hemolysin was mixed in it and left for 30 min
at room temperature between 20 and 25°C for testing
(Suryawanshi et al., 2022).

Adverse reactions and physical health status

Propofol anesthesia’s most common adverse
reactions include agitation, delirium, nausea and vomiting,
and hypoxemia. The adverse reactions were also used as
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evaluation indicators in this study. Relevant information
was obtained by daily questioning and recording of
sample patients by designated medical staff. The SAS was
administered once before the start of surgery and once 72
h after surgery. SAS scores before and after surgery in the
same group, as well as between different groups, were
used for comparative studies.

Statistical analysis

Data were entered into the software SPSS 26.0 for
analysis and processing. The number of cases (n) and rate
(%) describes the count data, and the y* test was performed
between groups; the mean + standard deviation describes
the measurement data conforming to normal distribution,
and the independent samples t-test was performed between
groups. The differences of data within groups were
compared using repeated measures ANOVA.

RESULTS

The results for the anesthesia outcome for anesthesia
onset time, fixation recovery time, lash firing time, and
awakening time show in Figure 1. Patients in the EG
significantly reported lower symptom levels on anesthesia
onset time, fixation recovery time, lash firing time, and
awakening time than the CG.
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Fig. 1. Comparison of patient anesthesia outcomes.

Table I indicates descriptive data for the vital sign
and immune cell outcomes during anesthesia. Before
anesthesia, no statistically significant differences found
in the vital signs level between EG and CG. There were
statistically significant differences in the levels of SBP,
DBP, HR, and SpO, in CG (P<0.05). There were no
statistically significant differences in the levels of SBP,
DBP, HR, and SpO, in EG (P> 0.05). The levels of
SBP, DBP, HR, and SpO, were higher in EG than in CG
(P<0.05).

Table I. Anesthesia outcome scores for the patients in
the study groups.

Indicator Anes- Group (xxs) Xt P
thesia — _
time CG (n=45) EG (n=45)

SBP Before 125.37+11.29 125.40+12.07 0.012 0.990

(MMHE)  {der 120.5849.37 126.49+11.67 2.649 0.010

After 121.64£10.69 126.96+13.08 2.113 0.038

DBP Before 58.34+11.06 58.40£10.68 0.026 0.979
(MmHE) 15 der 52.11410.16  56.89£11.07 2.134 0.036
After  50.34+£9.67  56.62+11.37 2.822 0.006
HR Before 75.2847.16 75.49+7.23  0.138 0.890
E:i‘:)“/ Under 66.6749.25  73.03£9.40  3.235 0.002
After - 69.66+10.37 75.19410.64 2.497 0.014
SpO2 (%) Before 96.4843.45  96.55£3.28  0.324 0.747
Under 94.27+2.16  95.19+3.01  1.666 0.099
After 93.99+2.77  95.64+2.82  2.800 0.000
CD3" (%) Before 75.18£6.41  75.23+6.37  0.037 0.971
Under 56.88+6.27  68.49+7.02  8.274 0.000
After 74.18£5.04 7426512 0.075 0.941
CD4* (%) Before 44.69+6.37  44.71%6.52  0.015 0.988
Under 29.08+5.17  39.36+£5.85  8.833 0.000
After 4329+6.07 43.04£625  0.192 0.848
NK cells Before 18.48+43.48  18.61£3.29  0.182 0.856
(7o) Under 11.7542.69  16.27+2.16  8.789 0.000

After 17.75+2.11
Before 1.37+0.49

18.36+2.13  1.365 0.176
1.41+0.36 0.441 0.660
Under 0.79+0.31 1.18+0.45 4.788 0..000

After 1.39+0.28 1.31£0.37 1.57 0.251
SBP, Systolic blood pressure; DBP, diastolic blood pressure; HR, heart
rate; SpO,, blood oxygen puluse oxygen saturation; CD, ............... 2, NK.

CD47/
CDg&*

At 24h postoperatively, the levels of CD3*, CD4",
NK cells, CD4*/CD8" in both groups were lower than 30
min before induction of anesthesia, and the levels of NK
cells in EG were higher than CG at any time (P<0.05).
The levels of CD3*, CD4*, NK cells, CD4*/CD8* at 72h
postoperatively were not statistically significant compared
with those before surgery (P>0.05); compared with 24h
postoperatively, the levels of CD3*, CD4*, NK cells,
CD4'/CDS8* were higher at 72 h postoperatively (P<0.05)
(Table I).

The occurrence of adverse reactions during the
awakening period for the two groups of patients showed
significant differences. No statistically significant
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differences were found between the two groups for any
of the four major adverse reactions (Table II). In terms of
psychological indicators, no significant differences were
seen between the two groups in terms of SAS scores before
and 24 h after surgery, while 72 h after surgery showed
lower EG scores than CG (Table III).

Table II. Occurrence of adverse reactions during the
awakening period in both groups.

Group Restlessness Delirium Nausea and Hypoxemia

vomiting
CG 8 4 4 1
EG 6 4 3 1
P 0.163 0.389 0.147 0.514

Table I1I. The difference in SAS between the two groups
before and after surgery.

Group Before 72h after

CG 4.8+0.5 3.2+0.7

EG 4.7+0.3 3.6+0.5

P 0.071 0.001

F 2.03 14.51
DISCUSSION

The implementation of remimazolam combined with
propofol anesthesia shortened the onset of anesthesia,
recovery time of fixation, lash reflex time, and awakening
time in patients undergoing LOCS compared with propofol
anesthesia alone. Propofol mainly acts on the GABA,
receptor in the locus coeruleus, inhibiting noradrenergic
neurons, and ensuring a gradual decrease in the release
of norepinephrine from the prefrontal sebum. After drug
anesthesia, it can also act on the GABA, receptors in the
body’s cerebral cortex and the ventrolateral nucleus of the
preoptic region of the hypothalamus, interfering with the
neural synaptic function and affecting the corresponding
activities of the cerebral cortex, thereby causing the
patient to lose consciousness before surgery, achieving the
purpose of anesthesia (Mohammed et al., 2021). However,
the administration of the drug alone will contribute to an
increase in chloride conduction and decrease peripheral
vascular resistance, which in turn is consistent with the
circulatory system, with a high incidence of adverse
reactions. In contrast, remimazolam, a benzodiazepine, has
significant sedative, hypnotic, and anxiolytic effects on the
body, and can raise the patient’s wakefulness threshold and
shorten the duration of sleep induction after anesthesia. Silva
et al. (2021) studied remimazolam in disease sedation and

induction of general anesthesia. The new remimazolam is a
new generation of anesthetic drugs with rapid metabolism
and no significant pharmacological activity of metabolites
by introducing side chains in the benzodiazepine ring.
Remimazolam combined with propofol can be applied
to the same receptor, and the anesthetic effect can be
synergistic, which not only reduces the dose of anesthesia
alone, but also significantly reduces the adverse effects of
drugs, improves the effect of anesthesia, shortens the onset
of anesthesia, recovery time of fixation, lash reflex time,
and awakening time (Marra ef al., 2021).

At each time point, patients undergoing propofol
anesthesia alone had greater fluctuations in SBP, DBP,
HR, and SpO, levels under the influence of anesthetic
drugs, while patients undergoing combined remimazolam
combined with propofol anesthesia had less fluctuations
in SBP, DBP, HR, and SpO, levels under the influence
of anesthetic, drugs.. This indicates that the joint
implementation of anesthesia has less impact on changes
in vital-sign levels and is more conducive to a stable state
of perioperative vital sign levels. Remimazolam has a high
clearance rate in application and does not accumulate in
the body after intravenous anesthesia, and also has a strong
central inhibitory effect, which exerts anesthetic effects
to reduce the patient’s stress response during surgery,
ensuring sedation and anesthesia at the same time, and
control the effect of drug inhibition of the body’s circulatory
system. After the combination of propofol to implement
anesthesia, it enhances the pharmacological effect of the
two drugs, reduces the amount of propofol, further reduces
the inhibitory effect of drugs on the circulatory system,
thus avoiding large fluctuations in blood pressure, heart
rate and oxygen saturation in the perioperative period
(Pipil et al., 2022).

The results of this study showed that 24 h
postoperatively, CD3*, CD4" in both groups were lower
than 30min before anesthesia induction, and the level of
each cell of EG was higher than CG. 72 h postoperatively,
CD3", CD4" were insignificant compared with preoperative
(P>0.05); compared with 24 h postoperatively, CD3+,
CD4+, CD4+/CD8+ were higher at 72 h postoperatively
(P<0.05). This indicates that the combined administration
of remimazolam combined with propofol anesthesia has
a less suppressive effect on immune cells compared to
propofol anesthesia treatment alone. Lymphocytes such as
CD3*, CD4", CD8" have an important role in the normal
circulation of the body’s immune system, CD3" is mainly
distributed in mature T cells, indicating the overall level of
the body’s cellular immunity, CD4 , CD8", CD4", and CD8
are helper T-lymphocytes and cytotoxic T-lymphocytes,
respectively, and the two types of cells can be mutually
regulated and coordinated, and a decrease in their levels
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indicates that the immune function is suppressed under
the influence of extrinsic factors. However, an increase in
the level of immune cells activates the immune response
and helps the immune system to maintain homeostasis, as
well as to remove harmful substances from the body and
maintain the stability of the internal environment (Petre et
al., 2021). The application of propofol anesthesia alone,
and remimazolam combined with propofol both produced
suppression of immune cells, but the combination of
anesthesia with propofol produced less suppression of
immunity. Propofol has a suppressive effect on immunity,
which may be related to the activation of the sympathetic
nerve and HPA axis, which increases the secretion of
cortisol in the body. This affects the immune function
through the inhibition of prostaglandins or the release
of reactive substances during the acute phase of the
disease. There is conclusion that benzodiazepines have
significant anti-inflammatory effects on the immune
system, as well as inhibiting the elevated levels of
cortisol and adrenocorticotropic hormones during the
stress response (Ke et al., 2022). Remimazolam is a new
type of benzodiazepine, which can suppress cortisol and
adrenocorticotropic hormone levels during surgery and
provide effective protection of immune function. Both
drugs act on the body by activating the central GABA
receptors, which act as mediators of the immune effects
of the drugs.

According to the experimental results, remimazolam
combined with propofol anesthesia did not make a
significant difference in adverse reactions in patients
undergoing LOCS compared to: propofol-only drugs.
In terms of the patients’ postoperative mental health,
there was no statistically significant difference in the
preoperative SAS scores between the two groups. The
SAS test at 72 h postoperatively, on the other hand, showed
significantly lower SAS scores in the experimental group
than in the CG patients. This indicates that patients who
received remimazolam combined with propofol anesthesia
were able to recover a healthy mental state more quickly.
The mental health of patients after surgery is influenced by
a combination of factors, so the effect of both anesthesia
methods on patients postoperative anxiety and other
symptoms needs to be further investigated, but this result
has tentatively indicated the value of the application of
remimazolam combined with propofol anesthesia.

There are some limitations in the study. The sample
selected for the study was a single center, the sample size
was small and the age range was small, for this reason, the
sample size of the study should be increased in multiple
centers and the age of the study should be expanded to
further explore and complete the study results.

CONCLUSION

The effect of remimazolam combined with propofol
anesthesia in patients undergoing LOCS was better than
that of propofol anesthesia alone, and the drug onset time,
fixation recovery time, lash reflex time, and awakening time
were shortened, and the vital signs were at normal levels
during anesthesia, and the combined anesthesia had less
effect on them and less effect on immunosuppression. The
effect of combined anesthesia on the immunosuppression
was less severe.

ACKNOWLEDGEMENT

The authors are grateful for the support from The
People’s Hospital of Yuhuan.

Funding
The study received no external funding.

IRB approval

This study was approved by the Advanced Studies
Research Board of the People’s Hospital of Yuhuan,
Yuhuan, China.

Ethical approval

The study was carried out in compliance with
guidelines issued by the hospital ethics committee of the
People’s Hospital of Yuhuan, China. The official letter
would be available on fair request to corresponding author.

Statement of conflict of interest
The authors have declared no conflict of interest.

REFERENCES

Abdelsalam, S.A., 2021. Factors influencing
decolourization and detoxification of Remazol
brilliant blue R dye by Aspergillus flavus. Pak. J.
biol. Sci., 24: 1183-1194. https://doi.org/10.3923/
pjbs.2021.1183.1194

Bould, M.D., Eng, R., Glaze, S.J., Kudsk-Iversen, S.,
McLure, S., Higgins-Gill, O., Inglis, R., Krouch,
S., Shamambo, N. and Thwaites, V., 2022. Trends
in country and gender representation on editorial
boards in anaesthesia journals: A pooled cross-
sectional analysis. Anaesthesia, T7: 981-990.
https://doi.org/10.1111/anae.15733

Chen, Y., Zhang, J. and Li, F., 2022. Propofol relieves
neuropathic pain caused by chronic contraction
injury in the spinal cord. Pakistan J. Zool., 55:
1347-1352. https://doi.org/10.17582/journal.


https://doi.org/10.3923/pjbs.2021.1183.1194
https://doi.org/10.3923/pjbs.2021.1183.1194
https://doi.org/10.1111/anae.15733
https://doi.org/10.17582/journal.pjz/20210117150148

X. Dai et al.

pjz/20210117150148

Dauwe, D.F., Gunst, J., Vlasselaers, D. and Meyfroidt,
G., 2021. Propofol-infusion syndrome in traumatic
brain injury: Consider the ECMO option. Intensive
Care Med., 47: 127-129. https://doi.org/10.1007/
s00134-020-06280-3

Jensen, C.S., Lisby, M., Kirkegaard, H. and Loft, M.L.,
2022. Signs and symptoms, apart from vital signs,
that trigger nurses’ concerns about deteriorating
conditions in hospitalized paediatric patients: A
scoping review. Nur. Open, 9: 57-65. https://doi.
org/10.1002/nop2.1105

Ke, Y., Chew, S., Seet, E., Wong, W.Y., Lim, V., Chua, N.,
Zhang, J., Lim, B., Chua, V., Loh, N.H.W. and Ti,
L.K., 2022. Incidence and risk factors of delirium
in post-anaesthesia care unit. Annls Acad. Med.
Singapore, 51: 87-95. https://doi.org/10.47102/
annals-acadmedsg.2021297

Lalonde, D.H., 2022. Ten questions about wide awake
local anaesthesia no tourniquet (WALANT)
surgery. J. Hand Surg. Asian Pac., 27: 219-225.
https://doi.org/10.1142/S2424835522300031

Levin, G. and Meyer, R., 2021. Re: Obstetric anal
sphincter injuries (OASIS) in multiparous women
with the use of epidural anaesthesia: A retrospective
cohort study. Aust. N. Z. J. Obstet. Gynaecol., 61:
E20-E21. https://doi.org/10.1111/ajo.13315

Marra, G., Zhuang, J., Beltrami, M., Calleris, G., Zhao,
X., Marquis, A., Kan, Y., Oderda, M., Huang, H.,
Faletti, R. and Zhang, Q., 2021. Transperineal
freehand multiparametric <MRI fusion targeted
biopsies under local anaesthesia for prostate cancer
diagnosis: A multicentre prospective study of 1014
cases. Br. J. Urol. Int., 127: 122-130. https://doi.
org/10.1111/bju.15121

Mohammed, H., Qureshi, M.H. and Yates, P., 2021.
Outcomes of examination under anaesthesia
of post-nasal space and grommet insertion in
adults presenting with otitis media with effusion.

J. Laryngol. Otol., 135: 620-624. https://doi.
org/10.1017/S0022215121001444

Petre, M.A., Levin, D.N., Englesakis, M., Maynes,
J.T., Pechlivanoglou, P. and Aoyama, K., 2021.
Dexmedetomidine vs. total intravenous anaesthesia
in paediatric emergence delirium: A network meta-
analysis. Eur. J. Anaesthesiol., 38: 1111-1123.
https://doi.org/10.1097/EJA.0000000000001490

Pipil, H., Yadav, S., Chawla, H., Taneja, S., Verma, M.,
Singla, N. and Haritash, A.K., 2022. Comparison
of TiO2 catalysis and Fenton’s treatment for rapid
degradation of remazol red dye in textile industry
effluent. Rend. Lincei. Sci. Fis. Nat., 33: 105-114.
https://doi.org/10.1007/s12210-021-01040-x

Romeo, L., Bagolini, F., Ferro, S., Chiozza, M., Marino,
S., Resta, G. and Anania, G., 2021. Laparoscopic
surgery for splenic injuries in the era of non-
operatiye. management: Current status and future
perspectives. Surg. Today, 51: 1075-1084. https://
doi.org/10.1007/s00595-020-02177-2

Silva, I.D.N., Damasceno Junior, E., Almeida, JM.F.D.,
Dias, E.F., Silva, M.D.S.B.D. and Fernandes, N.S.,
2021. Experimental design for optimization of the
photocatalytic degradation process of the remazol
red dye by the TiO2/expanded perlite composite.
Env. Technol., 42: 1493-1505. https://doi.org/10.1
080/09593330.2019.1672794

Suryawanshi, R.K., Chen, I.P., Ma, T., Syed, A.M,,
Brazer, N., Saldhi, P., Simoneau, C.R., Ciling, A.,
Khalid, M.M., Sreekumar, B. and Chen, P.Y., 2022.
Limited cross-variant immunity from SARS-CoV-2
Omicron without vaccination. Nature, 607: 351-
355. https://doi.org/10.1038/s41586-022-04865-0

Yeung, K.S., Kwok, C.Y. and Chow, Y.F., 2021. Case
report anaesthesia in a patient with COVID-19
undergoing elective lower segment caesarean
section: A case report. Hong Kong med. J., 27: 210-
212. https://doi.org/10.12809/hkmj208944


https://doi.org/10.17582/journal.pjz/20210117150148
https://doi.org/10.1007/s00134-020-06280-3
https://doi.org/10.1007/s00134-020-06280-3
https://doi.org/10.1002/nop2.1105
https://doi.org/10.1002/nop2.1105
https://doi.org/10.47102/annals-acadmedsg.2021297
https://doi.org/10.47102/annals-acadmedsg.2021297
https://doi.org/10.1142/S2424835522300031
https://doi.org/10.1111/ajo.13315
https://doi.org/10.1111/bju.15121
https://doi.org/10.1111/bju.15121
https://doi.org/10.1017/S0022215121001444
https://doi.org/10.1017/S0022215121001444
https://doi.org/10.1097/EJA.0000000000001490
https://doi.org/10.1007/s12210-021-01040-x
https://doi.org/10.1007/s00595-020-02177-2
https://doi.org/10.1007/s00595-020-02177-2
https://doi.org/10.1080/09593330.2019.1672794
https://doi.org/10.1080/09593330.2019.1672794
https://doi.org/10.1038/s41586-022-04865-0
https://doi.org/10.12809/hkmj208944

