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Dexmedetomedine versus dexamethasone in ultrasound 
guided adductor canal block for patients undergoing knee 
arthroscope. A comparative double blind study
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ABSTRACT

	 Background: Single-injection peripheral nerve block (PNB) is commonly used for perioperative analgesia and anesthesia. Three approaches for 
extending the duration of PNB include continuous PNB with catheter-based techniques, novel local anesthetics delivery systems and addition of 
novel adjuvants to local anesthetics. Methods: 85 out of the 90 patients who completed the study.  Patients were randomly allocated into one 
of two groups: Group (DS) 42 patients will receive 20 ml mixture of 0.25% bupivacaine and 4 mg dexamethasone diluted in 2ml normal saline. 
Group (DS) 42 patients will receive 20 ml mixture of 0.25% bupivacaine and 0.5 Mcg/kg dexmedetomidine diluted in 2ml normal saline. Results: 
Significantly lower  postoperative VAS scores found in dexmedetomidine group in comparison to dexamethasone group. Also, duration of an-
algesia was significantly longer in dexmedetomidine group in comparison to dexamethasone group. Conclusion: Dexmedetomidine addition 
to isobaric bupivacaine in ultrasound guided adductor canal block is more effective than dexamethasone in prolonging postoperative analgesia 
duration and postoperative nalbuphine consumption.
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RESUMEN

	 El bloqueo de nervios periféricos (BNP) de inyección única se usa comúnmente para analgesia y anestesia perioperatoria. Tres enfoques para 
extender la duración de la BNP incluyen la BNP continua con técnicas basadas en catéter, nuevos sistemas de administración de anestésicos locales 
y la adición de nuevos adyuvantes a los anestésicos locales. Métodos: 85 de los 90 pacientes que completaron el estudio.  Los pacientes fueron 
asignados aleatoriamente a uno de dos grupos: Los pacientes del grupo (DS) 42 recibieron 20 ml de una mezcla de bupivacaína al 0,25% y 4 
mg de dexametasona diluida en 2 ml de solución salina normal. Los pacientes del grupo (DS) 42 recibieron 20 ml de una mezcla de bupivacaína 
al 0,25% y 0,5 mcg/kg de dexmedetomidina diluida en 2 ml de solución salina normal. Resultados: Se encontraron puntuaciones EVA posop-
eratorias significativamente más bajas en el grupo de dexmedetomidina en comparación con el grupo de dexametasona. Además, la duración 
de la analgesia fue significativamente mayor en el grupo de dexmedetomidina en comparación con el grupo de dexametasona. Conclusión: La 
adición de dexmedetomidina a bupivacaína isobárica en el bloqueo del canal aductor guiado por ecografía es más eficaz que la dexametasona 
para prolongar la duración de la analgesia y el consumo posoperatorios de nalbufina.

Palabras clave: Canal aductor, guiado por ultrasonido, dexametasona, dexmedetomidina.
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Introduction

Single-injection peripheral nerve block (PNB) is commonly 
used for perioperative analgesia and anesthesia[1]. Al-
though PNB are beneficial for improved early postopera-

tive pain management, it is often insufficient, as postoperative 
pain can persist for several days. The aim of prolonging the 
duration of PNB to treat postoperative pain is a key issue in 
regional anesthesia. Three approaches for extending the du-
ration of PNB include continuous PNB with catheter-based 
techniques, novel local anesthetics delivery systems and addi-
tion of novel adjuvants to local anesthetics[2]. Adjuvants that 
are frequently added to local anesthetics to prolong analge-
sia following single-injection PNB include epinephrine, opi-
oids, tramadol, ketamine, midazolam, magnesium, clonidine, 
dexmedetomidine and dexamethasone, but often with limited 
success and unproven safety[3]-[4]. Studies of perineural bu-
prenorphine, dexamethasone and dexmedetomidine have most 
consistently demonstrated prolongation of PNB[5]. Dexametha-
sone is a potent long-acting steroid that has shown efficacy as 
an adjuvant to local anesthetics in various studies[6]-[7]. Dex-
medetomidine enhances PNB when added to local anesthetics, 
providing better quality of anesthesia as well as postoperative 
analgesia[8]-[9]. The mechanism by which dexamethasone and 
dexmedetomidine prolong the duration of local anesthetics are 
not completely understood and may arise from various factors. 
Both dexamethasone and dexmedetomidine can reduce local 
inflammation and prolong the duration of nerve block through 
vasoconstriction by maintaining the local concentration of the 
local anesthetic[10]-[11]. Vasoconstriction also inhibits the no-
ciceptive impulse transmission along myelinated C fibers[12]. 
Possible mechanisms of dexmedetomidine in prolonging the 
duration of nerve blocks may also include the inhibition of the 
hyperpolarization- activated cation current. 13 Some research 
suggests that dexmedetomidine may provide local anesthetic 
action that blocks the conduction of nerve signals through C 
and Aδ fibers, not through α2 action, and may stimulate the 
release of enkephalin-like substances at peripheral sites[14].
	 Due to the different mechanisms of action, we aimed to 
compare the efficacy of dexamethasone and dexmedetomidine 
in prolonging analgesia duration after adductor canal block in 
patients undergoing knee arthroscope.

Patient and Methods

	 This is a prospective randomized double-blind study that 
was carried out at  Assuit University hospitals, after obtaining 
local ethical approval (IRB:17101243). Clinical trial registration 
NCT06527976. 85 out of the 90 patients completed the study.  
Patients were randomly allocated into two groups:
	 Dexmedetomidine Group 42 patients will receive 20 ml mix-
ture of 0.25% bupivacaine and 4 mg dexamethasone diluted in 
2ml normal saline.
	 Dexamethasone Group 43 patients will receive 20 ml mix-
ture of 0.25% bupivacaine and 0.5 Mcg/kg dexmedetomidine 
diluted in 2ml normal saline.
	 Randomization was done using computer generated num-
bers in 1:1 ratio. Study drugs will be prepared by an anesthe-
tist other than the anesthetist responsible for giving the block. 

Patients, anesthetist, and data collector will all be blind to the 
study groups. Inclusion criteria: Patients scheduled  for elective 
kne arthroscopy with American Society of Anesthesiologists 
(ASA) physical status I -II, mentally competent and able to  give 
informed written consent for enrollment in the study. Patients 
excluded if refused to consent, ASA III and VI, patient with co-
agulopathy and BMI of 40 or more.

Anesthesia Technique

	 The standard ASA monitors applied to the patient then the 
patient positioned in the sitting position and the back steril-
ized by betadine antiseptic solution and allowed to dry before 
performing the puncture. 12.5 mg of hyperbaric bupivacaine 
given at the L3/4 interspaces (alternatively at the L2/3 or L4/5 
interspaces) for spinal anesthesia.

Block Performance
	 Block done immediately at the end of the operation. All 
blocks were done under ultrasound guidance, GE LOGIQ-6  
machine was used with a high frequency linear (HFL) transducer 
(6-13 MHZ ). In short axis view of the thigh, the sartorius muscle 
which descends in a lateral to the medial direction across the 
anterior thigh identified forming the “roof” of the adductor 
canal in the lower half of the thigh. The muscle appears as a 
trapezoid shape beneath the subcutaneous layer of adipose tis-
sue. The sides of the adductor canal formed by the vastus me-
dialis laterally and the adductor longus and magnus medially. 
The saphenous nerve identified as a small, round, hyperechoic 
structure anterior to the artery. The femoral vein accompanies 
the artery and saphenous nerve, which all can be identified at a 
depth of 2-3 cm. The needle introduced from lateral to medial 
in an in-plane technique. 2-3 ml normal saline used to verify 
correct placement of the needle in the vicinity of the saphenous 
nerve in the adductor canal, then a bolus of 20 ml of local an-
esthetic mixture is injected.

Assessment parameters

1.	 VAS scores assessed by well-trained anesthesia nurse in 
PACU at 4, 6, 12, 18 and 24 hours postoperative.

2.	 Post block hemodynamics.
3.	 Time to first analgesic request; it is the first time the patient 

ask for analgesia.
4.	 Opioid consumption for the first 24 hours after surgery.

Sample size

	 The sample size calculated using G*Power analysis. De-
pending on results of a previous study[15]. mean VAS score 
after 4h of perineural dexmedetomidine was 2.67, if the SD ± 
1.2, 40 patients in each group are required to detect a differ-
ence of one in VAS between the two groups, with an alpha lev-
el of 0.05, a beta level of 0.1 and 95% power. To compensate 
for dropouts, 90 patients were enrolled.

Statistical analysis
	 Data entry and data analysis done using SPSS version 22  
(Statistical Package for Social Science). Data presented as num-
ber, Percentage, mean, median and standard deviation. Chi-
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square used to compare between qualitative variables. Inde-
pendent samples t-test used to compare quantitative variables 
between groups in case of parametric data and Mann-Whitney 
test Used for non-parametric data. Repeated measure analy-
sis for repeated measure comparison (VAS score) between two 
groups.

Results

	 Ninety patients scheduled for elective knee arthroscope 
under spinal anesthesia. They met the eligibility criteria and 
were randomly allocated to receive ultrasound guided adductor 
canal block immediately after the end of surgical intervention 
either with dexmedetomidine or dexamethasone addition to 
bupivacaine local anesthetic. 85 patients completed the study 
(Figure 1), 42 in the dexmedetomidine and 43 in the dexameth-
asone group. No significant difference found in the demo-
graphic data or surgical characteristics (Table1). A significant 
difference found in the hemodynamics from 30 minutes to 120 
minutes after block, but this was of no clinical importance as 
all values were in the normal range (Figure 2). Significantly low-
er  postoperative VAS scores found in dexmedetomidine group 
in comparison to dexamethasone group (Table 2 and Figure 

Figure 1. Flow chart.

3). Furthermore, duration of analgesia was significantly longer 
in dexmedetomidine group in comparison to dexamethasone 
group, as time to first analgesia request was 15h ± 4 in dexme-
detomidine group versus 12h ± 3; P = 0.002 in dexamethasone 
group (Table 3). Also, amount of postoperative nalbuphine con-
sumption was significantly lower in dexmedetomidine group (5 
mg ± 3) in comparison to dexamethasone group (9 mg ± 4) 
with P < 0.001.

Discussion

	 The present study aimed to compare the effect of add-
ing dexamethasone or  dexmedetomidine to bupivacaine to 
improve the efficacy of ACB in patients undergoing knee ar-
throscope. Dexmedetomidine found to be more effective than 
dexamethasone in prolonging the analgesic effect of bupiva-
caine local anesthetic and minimizing the requirement of opioid 
analgesia. There is a rising focus on the advantages of periph-
eral nerve blocks in ambulatory and orthopedic facilities. Vari-
ous additives are incorporated to enhance the efficacy of nerve 
blocks in prolonging analgesia duration. Alpha-2 agonists such 
as dexmedetomidine and glucocorticoids such as dexametha-
sone are famous additives with promising effects[16].
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Table 1. Demographic  data of the studied groups

Dexamethasone group
(n = 45)

Dexmedetomidine
group (n = 45)

P value

Age (years) 41± 8 39 ± 8 0.4

Sex

Male 20 24 0.45

Female 22 19

Body mass index (kg/m2) 27.35 ± 3.95 26.70 ± 4.34 0.2

ASA class

Class-I 21 27 0.3

Class-II 21 16

Surgery duration 56 ± 13 59 ± 10 0.9

Data expressed as frequency (percentage), mean± (SD); P value was significant if < 0.05; ASA: American society of anesthesiologists; BMI: 
body mass index.

Figure 2. Hemodynamics between the study groups.

Table 2. VAS score between groups

Time of assessment Dexmedetomedine Dexamethasone P value

4 h-Post block 0 ± 0 0.4 ± 0.5 < 0.001

6 h-Post-block 0.2 ± 0.4 1.8 ± 1.1 < 0.001

12 h-Post-block 1.1 ± 0.7 2 ± 1.7 0.02

18 h-Post-block 0.9 ± 1 1.5 ± 1.3 0.01

24 h post-block 0.9 ±1.2 1.4 ± 1 < 0.001

Table 3. Time to 1st analgesia and 24 hour nalbuphine consumption

Dexmedetomidine Dexamethasone P value

1st analgesic request (hour) 15 ± 4 12 ± 4 0.002

24 h nalbuphine consumption 5 ± 3 9 ± 4 < 0.001

Date expressed as mean (SD). P: value was significant if < 0.01.
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Figure 3. VAS scores between the study groups.

	 To best of our search we did not found studies compared 
dexamethasone and dexmedetomidine in adductor canal block, 
but comparison was carried in other blocks. In accordance with 
our study in: Gao et al., compared effect of dexamethasone 
versus dexmedetomidine in ultrasound guided erector spinae 
block for video assisted thoracoscope, they reported that dex-
medetomidine is more superior to dexamethasone in prolong-
ing sensory block duration and analgesia time. Also, dexmede-
tomidine was more efficient in reducing postoperative opioid 
consumption and  shortening  hospital stay[17). Hamada et al., 
also compared the effect of both drugs in supraclavicular bra-
chial plexus block, they found that dexmedetomidine provided 
longer analgesia duration than dexamethasone[18].
	 In a more recent study,  Nagraju et al. conducted a com-
parative study between both drugs in supraclavicular brachial 
plexus block, they also found that dexmedetomidine is more 
efficient than dexamethasone in prolonging analgesia duration 
and minimizing postoperative opioid consumption[19].
	 Verma et al., observed a prolonged block with dexmedeto-
midine when compared with dexamethasone as adjuvant with 
0.5% ropivacaine in supraclavicular block during elective upper 
limb surgical procedures[20). Kaur et al., compared the effects 
of 8 mg of dexamethasone with 50 µg of dexmedetomidine 
as an adjuvant with a mixture of 20 ml of 2% lignocaine with 
adrenaline and 18 ml of 0.5% bupivacaine in supraclavicular 
block[16]. They found that dexmedetomidine prolonged the 
block when compared with dexamethasone[21].
	 Mohammed et al., also compared both drugs in patients 
undergoing abdominal hysterectomy received erector spinae 
block, they found that dexmedetomidine is more efficacious 
than dexamethasone in prolonging postoperative analgesia de-
creasing total nalbuphine consumption[22].
	 In contrast the present study, Albrecht et al., in their me-
ta-analysis they concluded that both drugs could prolong an-
algesia duration after supraclavicular brachial plexus block, 
however their meta-analysis was an indirect meta-analysis 
that generated low quality evidence that dexamethasone is a 
superior adjunct; it prolongs analgesia by a statistically signif-
icant increase, equivalent to 2.5 hours more than dexmede-
tomidine[23]. In a direct meta-analysis carried by Song et al., 
despite they noticed a longer duration of sensory block onset 
and analgesia duration with dexmedetomidine, there was no 
difference between both drugs in analgesia duration or postop-

erative opioid consumption in the statistical analysis results[24].   
This is a unicentric trial which limits the study, further studies 
are encouraged to support the results.

Conclusion

	 Dexmedetomidine addition to isobaric bupivacaine in ultra-
sound guided adductor canal block is more effective than dexa-
methasone in prolonging postoperative analgesia duration and 
postoperative nalbuphine consumption.
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