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ABSTRACT

Background: The use of ultrasound in regional blocks is increasingly more frequent. The use of long-acting local 
anesthetics may cause long-lasting analgesia, depending on the volume of anesthetics and the concentration of 
the solution. A recent systematic review recommends the use of adjuvants in peripheral nerve blocks. This study 
evaluated the effects of adding dexmedetomidine to levobupivacaine in supraclavicular brachial plexus block.

Methods: A prospective, randomized, double-blind, controlled clinical study was performed on 60 patients di-
vided into two groups, after induction and stability of general anesthesia. Groups A (water) and B (dex) received 
an injection of 0.2ml/kg of levobupivacaine in an enantiomeric mixture (S75:R25) at 0.5% with vasoconstrictor, 
with 1ml of distilled water added to group A, while in group B 1µg/kg of dexmedetomidine. The Statistical Pack-
age for Social Sciences (SPSS) version 2.0 for Windows was used for data analysis. The significant value was 5%.

Results: The demographic data was without significant differences in all variables between the two groups. 
The used dexmedetomidine, presented a longer shoulder motor block versus group control (water), and lower 
pain perception by VAS at 18 hours. Regarding adverse effects, there was no significant difference between the 
groups.

Conclusions: In conclusion, dexmedetomidine associated with 50% enantiomeric excess levobupivacaine with 
epinephrine in ultrasound-guided interscalene brachial plexus block for arthroscopic cuff repair extending the 
duration of nerve block and postoperative analgesia.
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Introduction
The use of ultrasound (US) in regional blocks is increasingly more 

frequent. The use of local anesthetic peripheral nerve blocks (PNB) 
for surgical anesthesia and postoperative pain management has in-
creased significantly with the advent of US-guided techniques. The 
use of long-acting local anesthetics can cause analgesia for an average 
of 22 hours [1], depending on the volume of anesthetic used and the 
concentration of the solution, the latter being the greatest determi-
nant of the time of sensory and motor blockade [2]. In 2015, a sys-
tematic review of adjuvant-related randomized controlled trials and 
meta-analyses and provide clinical recommendations for the use of 
adjuvants in PNB, the clinical trials reported analgesic duration data 
for the following adjuvants: buprenorphine, morphine, fentanyl, epi-
nephrine, clonidine, dexmedetomidine, dexamethasone, tramadol, 
and magnesium [3]. However, caution is recommended with use of 
any perineural adjuvant, as none have Food and Drug Administration 
approval, and concerns for side effects and potential toxicity persist 
[3]. 

In 2020, in a review of adjuvants to local anesthetics in PNB, it was 
shown that the use of adjuvants to local anesthetics is a continuously 
evolving field in anesthesiology where newer agents and techniques 
are being added to improve the efficacy and safety of analgesia [4]. 
It has become more important to acquire the knowledge of adverse 
effect profile, associated life‑threatening complications, making the 
user aware of post application monitoring [4]. In 2020, the Brazilian 
Society of Anesthesiology published the regional anesthesia safety 
recommendations update, which addresses the use of US in regional 
anesthesia and safety in drug administration [5]. This study address-
es the use of US for interscalene block in anesthetized patients and 
the use of dexmedetomidine as an adjuvant. We decided to investi-
gate the effects of adding dexmedetomidine to levobupivacaine in su-
praclavicular brachial plexus block. Our primary aim was to evaluate 
postoperative analgesia and adverse events in patients undergoing 
arthroscopic rotator cuff repair surgery under general anesthesia, as-
sociated with the use of dexmedetomidine.

Methods
The study project was registered on the Brazil Platform of the State 

Health Department (CAAE: 61357722.6.0000.5082) and approved by 
the Ethics and Research Committee (Number: 5,675,381). A prospec-
tive, randomized, double-blind, controlled clinical study conducted 
at the Dr. Henrique Santillo Rehabilitation and Readaptation Center 
(CRER), after signing the Informed Consent Form (ICF). Sixty patients 
between 18 and 65 years old, BMI < 35 kg/m², of both sexes, Amer-
ican Society of Anesthesiologist (ASA) physical status I and II, who 
underwent arthroscopic rotator cuff repair surgery. Exclusion criteria 
were infection at the blockade puncture site, patients with severe lung 
disease, severe heart disease, coagulopathies, chronic use of cortico-
steroids, psychiatric disease, brachial plexus neuropathy, chronic use 

or intolerance to any study medication, and patient refusal. Sixty reg-
istration forms were printed with identification data, questions spec-
ified in the appendix and a number ranging from 1 to 60 and placed 
in unmarked and shuffled yellow envelopes. Thirty papers containing 
the description of group A, and 30 group B were printed and placed 
in a box. At the time of the patient’s admission to the surgical center, 
an envelope and a paper from the box were randomly removed by the 
blind researcher who subsequently prepared the solution according 
to the group drawn and delivered it to an anesthesiologist blinded to 
the type of solution. This researcher was responsible for performing 
the procedures and filling out the form. A third blind researcher was 
responsible for the postoperative evaluation of the patients.

All patients were evaluated in the hospital’s pre-anesthetic out-
patient clinic. In the surgical center, they were monitored with car-
dioscopy, pulse oximetry, thermometer, non-invasive blood pressure 
and capnography, and venipuncture was performed in the upper limb 
contralateral to the surgical site with a 20 G catheter. Antibiotic pro-
phylaxis was administered with 30mg/kg cefazolin, and symptomatic 
intravenous agents were used with dipyrone 30mg/kg, dexametha-
sone 0.1mg/kg and ondansetron 0.1mg/kg. General anesthesia was 
performed using a balanced technique. For intravenous induction, 
fentanyl 3µg/kg, propofol 2mg/kg and rocuronium 0.6mg/kg or ci-
satracurium 0.15mg/kg or atracurium 0.5mg/kg were used in all 
patients. Orotracheal intubation was performed under direct laryn-
goscopy and the patient was connected to a mechanical ventilator in 
volume-controlled mode using protective parameters. The oxygen 
flow was adjusted to around 1 L/min combined with compressed air 
1 L/min and maintenance was performed with inhalation anesthesia 
using sevoflurane (1 to 3%).

Ultrasound-guided interscalene brachial plexus block was per-
formed after induction and stability of general anesthesia with an 
A50 needle, and groups A (water) and B (dex) received an injection of 
0.2ml/kg of levobupivacaine in an enantiomeric mixture (S75:R25) at 
0.5% with vasoconstrictor, with 1ml of distilled water added to group 
A, while in group B 1µg/kg of dexmedetomidine. After performing 
the brachial plexus, patients in both groups were placed in the beach 
chair position and the mean arterial pressure (MAP) target was ad-
justed according to the inclination. As the position was in a beach 
chair, for every 10 cm of head elevation, we increased the target MAP 
measured in the arm by 7.7 mmHg. After the procedure, the neuro-
muscular blockade was reversed with sugamadex or neostigmine as-
sociated with intravenous atropine and the patients were extubated 
and transferred to the post-anesthesia care unit (PACU).

The values of heart rate and mean arterial pressure were assessed 
during the pre-anesthetic visit, at 20 and 40 minutes of the intraop-
erative period, while oxygen saturation and capnography were only 
assessed at 20 and 40 minutes, all with the median and interquar-
tile range. The primary outcome consisted of assessing postopera-
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tive pain after 0, 6, 12, 18 and 24 hours, using a visual analogue scale 
(VAS) from 0 to 10 points, with 0 meaning no pain and 10 the maxi-
mum level of pain that the patient could bear. This assessment will be 
performed on all patients by an anesthesiologist who is unaware of 
the anesthetic procedures performed. As a secondary outcome, the 
duration of motor blockade, adverse effects such as bradycardia, hy-
potension, postoperative nausea and vomiting (PONV), the need for 
rescue analgesia, the rate of blockade failure and complications of the 
technique were evaluated. Patients were instructed to note the time 
at which pain appeared and when hand and shoulder mobility recov-
ered.

Statistical Analysis
The Statistical Package for Social Sciences (SPSS) version 2.0 for 

Windows was used for data analysis. Data normality was verified 
using the Kolmogorov-Smirnov test and parametric variables were 
expressed as mean ± standard deviation and nonparametric vari-
ables as median (25-75% interquartile range), and nominal variables 
were expressed as frequency (percentage). The student’s t-test was 
used for parametric variables and its nonparametric equivalent, the 
Mann-Whitney test. To compare categorical variables, the Chi-square 
test was used. The significant value was 5%.

Results
The demographic data was without significant differences in all 

variables between the two groups (Table 1). There was a predomi-
nance of females in both groups. Regarding clinical signs, no signifi-
cant differences were observed between the groups for pre-anesthet-
ic HR and MAP, 20 and 40 minutes after anesthesia, which indicates 

homogeneity between the groups and no significant hemodynamic 
repercussions due to the use of dexmedetomidine. SpO2 and ETCO2 
also remained at normal values with no significant difference be-
tween the groups (Table 2). For the anesthetic effect variables, group 
B, which used dexmedetomidine, presented a longer shoulder motor 
block (MB shoulder: GA=18 (16-21) versus GB=20 (18-24) hours, 
p=0.01)) and lower pain perception by VAS at 18 hours (GA=0.5 (0-
3) versus GB=0 (0-0), p=0.01) and 24 hours (GA: 4 (2-4) and GB: 2 
(0-3), p=0.01), suggesting that the medication may have minimized 
the patient’s pain (Figure 1). The sensory block had a longer duration 
in GB (GA=18 (17-21) versus GB=23 (18-26), p<0.01), being another 
variable that suggests a longer lasting analgesic effect of the medi-
cation (Table 3). Regarding adverse effects, there was no significant 
difference between the groups. In group A, 12 patients presented at 
least one adverse effect, while in group B only 9 patients (p=0.42). 
The most prevalent adverse event in group A was the need for analge-
sics (27%), followed by nausea and vomiting (14%). While in group 
B, there was a higher prevalence of phrenic nerve block and dyspnea 
(7%) (Figure 2).

Table 1: The demographic data for the two groups.

VARIABLES Group A=Water 
n = 30

Group B=Dex 
n = 30 P-Value

Age (ys) 57.6 ± 5.8 57.3 ± 5.4 0.75

Weight (kg) 71.6 ± 9.7 74.2 ± 12.1 0.45

Height (cm) 163.0 ± 1.0 160.0 ± 1.0 0.40

Gender: F / M 23 / 7 17 / 13 0.10

BMI (kg/m2) 26.1±3.0 28.2±3.4 0.07

ASA: I / II 3 / 27 0 / 30 0.07

Table 2: Assessment of heart rate, mean arterial pressure, oxygen saturation and capnography.

VARIABLES Group A=Water 
n = 30

Group B=Dex 
n = 30 P-Value

Heart rate (BPM)

Pre-anesthesia

20 minutes

40 minutes

73 (67-82)

68 (63-73)

63 (56-70)

70 (65-80)

65 (60-75)

64 (59-68)

0.53

0.31

0.77

Mean arterial pressure (mmHg)

Pre-anesthesia

20 minutes

40 minutes

77 (70-95)

70 (65-88)

72 (63-77)

82 (72-91)

76 (65-88)

71 (60-85)

0.61

0.85

0.90

Oxygen saturation (%) 100 (99-100) 100 (99-100) 0.34

Capnography (mmHg) 37 (34-38) 37 (33-39) 0.98
 
Note: Data presented as median (interquartile range (25-75%).
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Table 3: Variables of the effect of adding dexmedetomidine to the local anesthetic.

VARIABLES Group A=Water 
n = 30

Group B=Dex 
n = 30 P-Value

Motor block hand (hours) 12 (11-14) 12 (10-18) 0.76

Motor block shoulder (hours) 18 (16-21) 20 (18-24) 0.01*

Visual analogue scale (VAS)

Immediate PO

PO 6 hours

PO 12 hours

PO 18 hours

PO 24 hours

0 (0-0)

0 (0-0)

0 (0-0)

0.5 (0-3)

4 (2-4)

0 (0-0)

0 (0-0)

0 (0-0)

0 (0-0)

2 (0-3)

0.99

0.99

0.32

0.01*

0.01*

Sensory block duration (hours) 18 (17-21) 23 (18-26) < 0,01*
 
Note: Caption: PO: postoperative. 

Data presented as median (interquartile range (25-75%)). 

*p < 0.05 Mann-Whitney test

Figure 1: VAS scores over time between groups.

Figure 2: Adverse Events.
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Discussion
This study demonstrated that the addition of dexmedetomidine to 

levobupivacaine in enantiomeric excess (S75:R25) as a vasoconstric-
tor in US-guided interscalene brachial plexus block for arthroscop-
ic rotator cuff repair resulted in increased duration of sensory and 
motor blocks, contributing to decreased postoperative analgesic con-
sumption. Patients who received dexmedetomidine had prolonged 
postoperative analgesia of approximately five hours, with a higher 
prevalence of phrenic nerve block and dyspnea (7%) than in the con-
trol group. The study of the chirality of substances is an important 
field in the pharmaceutical industry and agrochemicals. In Brazil, an 
enantiomeric excess local anesthetic containing 75% of the S-enan-
tiomer and 25% of the R-enantiomer was investigated, and later ap-
proved for use in regional anesthesia [6]. This new solution was pat-
ented by the National Institute of Industrial Property, the regulatory 
body of the Brazilian Government (INPI) and registered with ANVISA 
(National Agency of Sanitary Surveillance), and marketed under the 
name Novabupi, in its S75:R25 formulation, for use in regional an-
esthesia, being used in several techniques such as epidural, brachial 
or lumbar plexus block, postoperative analgesia by bilateral pudendal 
nerve block, there is no report of toxicity with cardiac arrest [6].

For this safety, this solution containing epinephrine was used in 
this study in patients previously subjected to general anesthesia, to 
evaluate the addition of dexmedetomidine. Dexmedetomidine, an α-2 
adrenoceptor agonist, has been associated with prolonged analgesia 
after the administration of local anesthesia in a variety of routes and 
mechanisms, including neuraxial, perineural, intraarticular, and pos-
sibly even IV [3,4]. Another α-2 adrenoceptor agonist and local anes-
thetic adjunct, clonidine, has been reported to prolong the duration of 
analgesia when administered IV in conjunction with local anesthetic–
based PNB [7], the authors concluded that IV but not perineural clon-
idine (1µg/kg) prolongs analgesia after PCB without increasing the 
incidence of adverse effects [7]. Therefore, the issue of adding α-2 ad-
renoceptor agonist to local anesthetics in NPB remains controversial.

In a randomized, triple-masked, placebo-controlled trial to date, 
the study aimed to define and compare the efficacy of perineural and 
IV using 15 ml ropivacaine, 0.5%, with 0.5 µg/kg dexmedetomidine in 
prolonging the analgesic duration of single-injection interscalene bra-
chial plexus block for outpatient shoulder surgery, showed that both 
routes reduced the pain and opioid consumption up to 8 h postopera-
tively and did not prolong the duration of motor blockade [8]. Differ-
ent from our study with 0.5% levobupivacaine in enantiomeric mix-
ture (S7:R25) with epinephrine and at a dose of 0.2ml/kg added to 
dexmethedomidine (0.1µg/kg) it reduced pain and opioid consump-
tion but increased the duration of both sensory and motor blockades. 
Epinephrine has been used for over a century as an additive to local 
anesthetics. Epinephrine, a vasoconstrictor, reduces absorption into 
the bloodstream when used as an adjuvant to local anesthetics. With a 
typical dose range of 5–10µg/mL, epinephrine is believed to prolong 

duration by its vasoconstrictive properties that prevent systemic re-
absorption of local anesthetics [9]. In groups of 10 patients compar-
ing dexmedetomidine (1µg/kg), epinephrine (200µg) with a control 
group associated with 1% mepivacaine 40 ml, it was shown that both 
dexmedetomidine and epinephrine the sensory block duration, mo-
tor block duration and time to sense first pain were prolonged signifi-
cantly compared to the control group [10]. In this study, the combi-
nation of epinephrine and dexmedetomidine in group B showed that 
there was a significant increase in the duration of sensory and motor 
blocks, compared to group A with only epinephrine.

Regarding adverse effects, there was no significant difference be-
tween the groups, with hypotension, bradycardia, nausea and vom-
iting not being observed more frequently in the group that received 
dexmedetomidine. No intraoperative complications were observed, 
but in the postoperative period there was a higher prevalence of 
phrenic nerve block and dyspnea in the group that received dexme-
detomidine. In a study with 30 ml of enantiomeric excess levobupiva-
caine (S75:R25) with epinephrine associated with 6 mg of dexameth-
asone compared with the control group in interscalene block with US 
and neurostimulator, it was shown that it significantly prolonged the 
sensory block of levobupivacaine in the interscalene brachial plexus 
block, reduced the intensity of pain and the need for rescue analgesia 
by the patient in the postoperative period [11]. The mean duration of 
the sensory block was 24 hours, like other studies [1-6].

Conclusion
Dexmedetomidine can cause systemic effects such as sedation and 

relief of anxiety as well as complications such as hypotension and bra-
dycardia as the dosage is increased [12]. In conclusion, dexmedetomi-
dine associated with 50% enantiomeric excess levobupivacaine with 
epinephrine in ultrasound-guided interscalene brachial plexus block 
for arthroscopic cuff repair extending the duration of nerve block and 
postoperative analgesia. Because epinephrine and dexmedetomidine 
have opposite effects on heart rate, dexmedetomidine may be consid-
ered a good alternative as an adjunct to local anesthesia in patients in 
whom epinephrine should be used with caution.

References
1.	 Imbelloni LE, Teixeira DMP, Lima U, Siddharta Lacerda, Thaís Bezerra Ven-

tura, et al. (2023) The importance of fast-track projects for the outcome of 
elderly patients with femur and hip fractures in the decrease of all evalu-
ated parameters. Progress in Orthopedic Science 9(2): 1-3. 

2.	 Vadhanan P, Tripaty DK, Adinarayanan S (2015) Physiological and phar-
macologic aspects of peripheral nerve blocks. Journal of Anaesthesiology 
Clinical Pharmacology 31(3): 384-393.

3.	 Kirksey M A, Haskins SC, Cheng J, Liu SS (2015) Local anesthetic peripher-
al nerve block adjuvants for prolongation of analgesia: A systematic quali-
tative review. PLOS ONE 10(9): e0137312. 

4.	 Krishna Prasad GV, Khanna S, Jaishree SV (2020) Review of adjuvants to 
local anesthetics in peripheral nerve blocks: Current and future trends. 
Saudi J Anaesth 14(1): 77-84.

https://dx.doi.org/10.26717/BJSTR.2024.59.009305
https://www.researchgate.net/publication/372756744_The_Importance_of_Fast-Track_Projects_for_the_Outcome_of_Elderly_Patients_with_Femur_and_Hip_Fractures_in_the_Decrease_of_all_Evaluated_Parameters
https://www.researchgate.net/publication/372756744_The_Importance_of_Fast-Track_Projects_for_the_Outcome_of_Elderly_Patients_with_Femur_and_Hip_Fractures_in_the_Decrease_of_all_Evaluated_Parameters
https://www.researchgate.net/publication/372756744_The_Importance_of_Fast-Track_Projects_for_the_Outcome_of_Elderly_Patients_with_Femur_and_Hip_Fractures_in_the_Decrease_of_all_Evaluated_Parameters
https://www.researchgate.net/publication/372756744_The_Importance_of_Fast-Track_Projects_for_the_Outcome_of_Elderly_Patients_with_Femur_and_Hip_Fractures_in_the_Decrease_of_all_Evaluated_Parameters
https://pubmed.ncbi.nlm.nih.gov/26330722/
https://pubmed.ncbi.nlm.nih.gov/26330722/
https://pubmed.ncbi.nlm.nih.gov/26330722/
https://pubmed.ncbi.nlm.nih.gov/26355598/
https://pubmed.ncbi.nlm.nih.gov/26355598/
https://pubmed.ncbi.nlm.nih.gov/26355598/
https://pubmed.ncbi.nlm.nih.gov/31998024/
https://pubmed.ncbi.nlm.nih.gov/31998024/
https://pubmed.ncbi.nlm.nih.gov/31998024/


Copyright@ :   Luiz Eduardo Imbelloni | Biomed J Sci & Tech Res | BJSTR.MS.ID.009305.

Volume 59- Issue 3 DOI: 10.26717/BJSTR.2024.59.009305

51607

5.	 Azi LMTA, Fonseca NM, Linard LG (2020) SBA 2020: Regional anesthesia 
safety recommendations update. Braz J Anesthesiol 70(4): 398-418.

6.	  Imbelloni LE (2021) Enantiomeric excess of bupivacaine (S75:R25): Lab-
oratory study, clinical application and toxicity. J Clin Anesthesiol 5(4): 116.

7.	 Mannion S, Hayes I, Loughnane F, Murphy D, Shorten G, et al. (2005) Intra-
venous but not perineural clonidine prolongs postoperative analgesia af-
ter psoas compartment block with 0.5% levobupivacaine for hip fracture 
surgery. Anesth Analg 100(3): 873-878.

8.	 Abdallah FW, Dwyer T, Vincent W S Chan, Rajesh Patel, Justin Oh, et al. 
(2016) IV and perineural dexmedetomidine similarly prolong the du-
ration of analgesia after interscalene brachial plexus bloc. A random-
ized, three-arm, triple-masked, placebo-controlled trial. Anesthesiology 
124(3): 683-695.

9.	 Krishna Prasad GV, Sangeeta K, Sharma VJ (2020) Review of adjuvants to 
local anesthetics in peripheral nerve blocks: Current and future trends. 
Saudi J Anaesth 14(1): 77-84.

10.	 Song JH, Shim HY, Lee TJ, Jong-Kwon Jung, Young-Deog Cha, et al. (2014) 
Comparison of dexmedetomidine and epinephrine as an adjuvant to 1% 
mepivacaine in brachial plexus block. Korean J Anesthesiol 66(4): 283-
289.

11.	 Vasconcelos MM, Pontes JPJ, Rodrigues AM, Fernando Cássio do Prado Sil-
va, Denis Fabiano de Souza, et al. (2020) Perineural dexamethasone in ul-
trasound-guided interscalene brachial plexus block with levobupivacaine 
for shoulder arthroscopic surgery in the outpatient setting. Randomized 
controlled trial. Rev Bras Anestesiol 70(6): 588-594.

12.	 Talke P, Lobo E, Brown R (2003) Systemically administered alpha2-ag-
onist-induced peripheral vasoconstriction in humans. Anesthesiology 
99(1): 65-70.

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2024.59.009305

Luiz Eduardo Imbelloni. Biomed J Sci & Tech Res 

https://dx.doi.org/10.26717/BJSTR.2024.59.009305
https://pubmed.ncbi.nlm.nih.gov/32636024/
https://pubmed.ncbi.nlm.nih.gov/32636024/
file:///D:/New%20Journals/BJSTR.MS.ID.009305/BJSTR-MF-24-RA-174_W/chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.hilarispublisher.com/open-access/enantiomeric-excess-of-bupivacaine-s75r25-laboratory-studyclinical-application-and-toxicity.pdf
file:///D:/New%20Journals/BJSTR.MS.ID.009305/BJSTR-MF-24-RA-174_W/chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/www.hilarispublisher.com/open-access/enantiomeric-excess-of-bupivacaine-s75r25-laboratory-studyclinical-application-and-toxicity.pdf
https://pubmed.ncbi.nlm.nih.gov/15728081/
https://pubmed.ncbi.nlm.nih.gov/15728081/
https://pubmed.ncbi.nlm.nih.gov/15728081/
https://pubmed.ncbi.nlm.nih.gov/15728081/
https://pubmed.ncbi.nlm.nih.gov/26649424/
https://pubmed.ncbi.nlm.nih.gov/26649424/
https://pubmed.ncbi.nlm.nih.gov/26649424/
https://pubmed.ncbi.nlm.nih.gov/26649424/
https://pubmed.ncbi.nlm.nih.gov/26649424/
https://pubmed.ncbi.nlm.nih.gov/31998024/
https://pubmed.ncbi.nlm.nih.gov/31998024/
https://pubmed.ncbi.nlm.nih.gov/31998024/
https://pubmed.ncbi.nlm.nih.gov/24851163/
https://pubmed.ncbi.nlm.nih.gov/24851163/
https://pubmed.ncbi.nlm.nih.gov/24851163/
https://pubmed.ncbi.nlm.nih.gov/24851163/
https://pubmed.ncbi.nlm.nih.gov/33189370/
https://pubmed.ncbi.nlm.nih.gov/33189370/
https://pubmed.ncbi.nlm.nih.gov/33189370/
https://pubmed.ncbi.nlm.nih.gov/33189370/
https://pubmed.ncbi.nlm.nih.gov/33189370/
https://pubmed.ncbi.nlm.nih.gov/12826844/
https://pubmed.ncbi.nlm.nih.gov/12826844/
https://pubmed.ncbi.nlm.nih.gov/12826844/
https://dx.doi.org/10.26717/BJSTR.2024.59.009305

