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Supplemental Digital Content 1: Detailed information about the definitions for creating summary of finding tables.

SDC 1

We used the GRADE (Grades of Recommendation, Assessment, Development and Evaluation) approach to rate the quality of evidence32,33 associated with the primary outcomes in our review. Through the GRADE approach, we appraised the quality of evidence on the basis of the extent to which one can be conﬁdent that the estimate of effect reﬂected the item assessed. The quality of the body of evidence reﬂects within-study risk of bias (methodological quality), indirectness, heterogeneity of the data (inconsistency), imprecision of effect estimates, and risk of publication bias.

For risk of bias, we judged the quality of evidence as adequate when most information was derived from studies at low risk of bias; we downgraded the quality by one level when most information was provided by studies at high or unclear risk of bias and when the proportion of data from studies at high risk of bias was sufficient to affect interpretation of results (sensitivity analysis; impact on robustness of estimated treatment effect and CI).34
For inconsistency, we downgraded the quality of evidence by one level when the I2 statistic was 50% or higher without satisfactory explanation (subgroup analysis).35 We judged the quality of evidence for indirectness as adequate if the outcome data was based on direct comparisons of interest, on the population of interest and on the outcome of interest (not surrogate markers).36
If the 95% CI excluded a RR of 1.0 or a MD of 0.0, and the total number of participants exceeded the RIS criterion (see trial sequential analysis), precision was adequate;37 we did not downgrade if the 95% CI was narrow and included a RR of 1.0 or an SMD of 0.0 (no appreciable difference between treatments), and the total number of participants exceeded the RIS criterion. We downgraded the quality of evidence for imprecision by one level when the confidence interval around the effect size was large or overlapped an absence of effect and failed to exclude an important benefit or harm, and when the number of participants was smaller than the required information size or the monitoring boundaries were not crossed (see trial sequential analysis).

For publication bias,38 we downgraded the quality of evidence by one level if the statistical test for funnel plot asymmetry suggested publication bias, and if the adjustment for small-study effects as assessed by Duval and Tweedie’s ﬁll and trim analysis changed the conclusion. If we had already downgraded for inconsistency, we did not downgrade for publication bias. True heterogeneity may be a source of funnel plot asymmetry.22 

The GRADE assessment resulted in one of four levels of 'quality' (high, moderate, low, very low), which expressed our confidence in the estimate of effect.39
Supplemental Digital Content 2: Figure showing risk of bias assessment of included trials using the Cochrane tool.
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SDC 3: Given definitions of duration of analgesia, onset of sensory or motor block and the duration of motor block used in the included trials.

	
	Duration of analgesia
	Onset of sensory block
	Onset of motor block
	Duration of motor block

	Abdallah98
	time to first pain
	loss of sensation to pinprick
	-
	return to normal or pre-surgical strength in the arm

	Abdelaal71
	time to first dose of additional meperidine 0,375%
	-
	-
	-

	Abdulatif54
	time to first postoperative request for rescue analgesia (= duration of analgesia)
	time interval between the end of injection and the development of complete sensory   assessed by pinprick test
	time interval between end of injection

and development of complete motor block


	time interval between end of injection and complete resolution of motor block

	Agarwal72
	time between complete sensory block and first analgesic request
	time interval between end of LA administration and complete sensory block assessed by pinprick test
	time interval between total LA administration and complete motor block (Bromage Scale grade 2)
	time interval from complete motor block to complete recovery of motor function of hand and forearm (grade 0)

	Almarakabi82
	time between completion of transversus abdominis plain block to first given morphine dose
	-
	-
	-

	Ammar83
	time interval from completion of LA administration until first need of rescue analgesia
	decrease of sensation to 25% or less by comparison to the contralateral limb as a reference
	time from injection of LA until achieving a reduction in motor power to grade 3 or less (grade 1 = ability to flex and extend the forearm; grade 2 = ability to flex or extend only the wrist and fingers; grade 3 = ability to flex or extend only the fingers; and grade 4 = inability to move the forearm, wrist, and fingers)
	time from injection of LA to complete recovery of motor function in all nerves dermatomes

	Anandh84
	-
	time between the end of LA injection and complete loss of sensation assessed by pinprick test
	time between the end of LA injection and complete paralysis
	time interval between complete paralysis and complete recovery of motor function

	Arun59
	time interval between block placement and patient’s first analgesic request
	time between the end of last injection and the total abolition of the pinprick response, and complete paralysis in all sensation over hand and forearm assessed by pinprick test
	Time taken from the injection of drug to development of complete motor block
	time interval between onset of motor block till the complete regression of motor block

	Bangera85
	-
	time interval between the end of total LA administration and complete sensory block
	time interval between the end of total LA administration and complete motor block
	time interval between the start of a complete motor block and the recovery of complete motor function of the hand and forearm

	Bengisun60
	-
	-
	-
	-

	Bharti86
	-
	time since administration of block until loss of pain sensation in all 4 nerve territories assessed by pinprick test
	time since administration of block until absence of movements in the hand and forearm were recorded
	time interval between administration of block and recovery of complete motor function of hand and forearm

	Bisht87
	time to first requirement of morphine
	-
	-
	-

	Biswas73
	time between end of LA administration and first analgesic request
	lost sensation to pinprick along the distribution of any two of the three nerves (median nerve, radial nerve, ulnar nerve, musculocutaneous nerve)
	time interval between end of LA administration and recovery of complete motor function of hand and forearm
	time interval between end of LA administration and recovery of complete motor function of hand and forearm

	Channa-basappa55
	time until onset of pain
	-
	-
	recovery of eye ball movement

	Chinnappa88
	time for first request of postoperative analgesic when VAS >3
	time interval between the end of LA administration and complete sensory block (score 2) (assessed by a 3 ‑ point scale: 0 ‑ normal sensation,

1 ‑ loss of sensation of pinprick (analgesia), 2 ‑ loss of sensation

of touch (anesthesia)
	time interval between the end of total LA administration and complete motor block (modified Bromage Scale score 2)
	time interval from onset to recovery of complete motor function (modified Bromage Scale 0)

	Dar61
	time between end of LA administration and first analgesic request
	time interval between the end of total LA administration and complete sensory block assessed by pinprick test
	-
	time interval between the end of LA administration and the recovery of complete motor function of the hand and forearm

	Das A.74 
	time interval between the onset of sensory block and the first post-operative pain
	-
	time interval between the end of LA injection and paresis in all of the nerve distributions
	time interval between the onset of motor block and complete recovery of motor functions

	Das B.89
	time from completion of LA administration to first need for rescue analgesia
	lost sensation to pin prick along any of these nerves (Grade 1) confirmed by pinprick sensation using a 23 G needle in all dermatomes


	time from injection of LA solution to grade 3 loss of motor function
	time from completion of LA administration to full recovery of motor function of the hand and forearm

	Ding90
	-
	-
	-
	-

	Dixit91
	time elapsed between injection and appearance of pain requiring analgesia
	time elapsed between injection and complete loss of pinprick
	time elapsed from injection to complete motor block evaluated by modified Bromage scale
	time elapsed between injection and complete return of muscle power

	Esmaoglu75
	time between end of LA administration and first analgesic request
	time interval between the end of total LA administration and complete sensory block assessed by pinprick test
	-
	time interval between the end of LA administration and the recovery of complete motor function of the hand and forearm

	Fritsch81
	Time to request for analgesia
	-
	-
	-

	Gandhi56
	time of onset block to first complaint of pain
	Sensory block: tested by using alcohol swabs
	motor block: Bromage scale.
	-

	Ghali57
	-
	-
	-
	-

	Gurajala62
	time to obtain a VAS > 4 after LA administration
	time between administration of LA and complete sensory block
	time interval between completion of LA administration and complete motor block
	time to recovery of complete motor function

	Kathuria63
	time between end of LA administration and first rescue analgesic administration
	time interval between the end of total LA administration and complete sensory block assessed by pinprick
	time interval between the end of total LA administration and complete motor block
	time interval between the end of study drug administration and the recovery of complete motor power of the hand and forearm

	Kaygusuz92
	time to first analgesic use
	time between end of LA injection and no response to pinprick
	time between end of LA injection and complete paralysis
	time interval between complete paralysis and complete recovery of motor function

	Khade64
	-
	-
	-
	-

	Khandaitkar99
	-
	time of onset of anaesthesia/ action, point at which the needle was removed to the first sensation of numbness or tingling, or both
	-
	-

	Kumar65
	time between suture application and requirement for first rescue analgesic at VAS >4
	dull sensation to pinprick
	time to Bromage grade 1 motor block
	-

	Kwon93
	-
	time interval between end of solution injection and onset of sensory block
	time to rade 3 was achieved (grade 1 = ability to flex and extend the forearm; grade 2 = ability to flex or extend only the wrist and fingers; grade 3= ability to flex or extend only the fingers; grade 4 = inability to move the forearm, wrist, and fingers
	-

	Lee76
	-
	time interval between the end of LA injection and the loss of pinprick sensation
	-
	-

	Li70 
	-
	-
	-
	-

	Lin94
	-
	time interval between end of injection of LA to VAS <3
	-
	-

	Manohar66
	time of complete sensory block to the request of rescue analgesia.
	time from completion of injection to time sensory block began to be detected in the distribution of any one of the major nerves
	time from completion of drug injection to attainment of a modified Bromage score of 3
	time to attain complete motor block to time to achieve Score 0 motor block

	Mirkheshti77
	time to first analgesic request
	time until no recognition of pinprick in all dermatomes
	time until all motions disappeared
	time between onset and returning all flexion and extension movements

	Patki67
	time interval from placement block till first injection of rescue analgesic
	-
	-
	recovery from motor block

	Rai95
	time of first dose of rescue analgesia
	-
	-
	-

	Rashmi68
	-
	time interval between end of LA administration and establishment of 2 on 3-point scale on all nerve territories assessed by pinprick with 3-point scale
	time interval between the end of LA administration and complete motor block (Bromage scale score 2)
	time interval between the end of LA administration and the recovery of complete motor function

	Santosh96
	time of first rescue analgesia.
	-
	-
	-

	Saraf58
	time until need for rescue analgesia
	assessed by pinprick.
	time to loss of shoulder abduction assessed by Bromage 3-point scale
	-

	Singh78
	-
	time from injection of drug to Hollmen sensory scale of 2
	time from injection of drug to Hollmen motor scale of 2
	time elapsed between performing block to regression of motor scale and lower degree

	Song97
	time to sense first pain
	-
	-
	period from successful block until strength of the radial, ulnar, and me​dian nerves were completely restored.

	Tandon79
	time to first rescue analgesic
	time elapsed between injection of drug and complete loss of sensation
	time elapsed between injection of drug and complete motor block
	time elapsed between injection of drug and complete return of motor power (Lovett scale 6)

	Tiwari69
	time from injection of LA mixture to the use of rescue analgesic
	decrease of sensation to 25% or less by pinprick compared to contralateral
	time from injection LA study solution until achieving a reduction of motor power to grade 3/4
	time interval between the end of LA mixture administration and the recovery of complete motor function of the hand and forearm of the blocked limb

	Zhang80
	time to first rescue analgesic
	time from the injection to the disappearance of sharp pain by the prick test
	time between injection and motor paralysis distal to the injection site
	-


Supplemental Digital Content 4: Forrest plot for the outcome ‘duration of analgesia’ demonstrating the 95% prediction interval and the possible influence using the fixed instead of random effect model.
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SDC 5: Subgroup analyses for the primary outcome “duration of analgesia (h)” in patients treated with perineural DEX combined with local anaesthetics versus local anaesthetics alone. One trial did not mention the mean weight in the DEX group and the used guiding technique.91 

	Subgroups
	References
	Mean difference
	95% Confidence Interval
	P-Value

	Dexmedetomidine dose (p=0.59; I2=0%)

	25 µg
	56,87,95
	4.9h
	0.27 – 9.54
	0.04

	50 µg
	
	4.54h
	3.67 – 5.41
	<0.001

	75 µg
	54,88,92,97
	8.11h
	3.02 – 13.21
	0.002

	100 µg
	73,75,77,78
	3.97h
	-1.73 – 9.67
	0.17

	Type of local anaesthetics (LA) (p<0.001; I2=97.3%)

	long-lasting LA
	
	5.42h
	4.94 – 6.35
	<0.001

	mixture of LA

(intermediate-long lasting)
	55
	2.27h
	1.7 – 2.84
	<0.001

	short-lasting LA
	77,97
	0.85h
	0.37 – 1.33
	<0.001

	Addition of perineural adrenaline (1:200000) (p=0.64; I2=0%)

	yes
	68,98
	4.7h
	4.58 - 4.81
	<0.001

	no
	
	4.91h
	4.03 – 5.78
	<0.001

	Nerve block (NB) location (p<0.001; I2=90.8%)

	interscalene NB
	68,98
	4.7h
	4.58 – 4.81
	<0.001

	supraclavicular NB
	56,58,63,69,73,78,

88,91
	6.37h
	4.49 – 8.26
	<0.001

	infraclavicular NB
	77,83,97
	1.53h
	-0.02 – 3.08 
	0.05

	axillary NB
	59,61,75,85,92
	3.96h
	2.0 – 5.92
	<0.001

	femoral NB
	54
	17.8h
	12.68 – 22.92
	<0.001

	transversus abdominis plain NB
	87,95
	2.87h
	0.16 – 5.57
	0.04

	eye NB
	55
	2.27h
	1.7 – 2.84
	<0.001

	Anaesthetic technique (general anaesthesia (GA), regional anaesthesia (RA)) (p=0.17; I2=46.6%)

	GA + RA
	54,83,87,95,98
	3.85h
	2.58 – 5.12
	<0.001

	RA
	
	4.63h
	3.66 – 5.6
	<0.001

	Guiding technique (p=0.02; I2=64.5%)

	landmark technique
	55,56,78,95,97
	4.74h
	1.09 – 8.39
	0.01

	nerve stimulation (NS)
	58,59,61,64,68,73,75,

79,85,88,92
	4.87h
	3.84 – 5.9
	<0.001

	Ultrasound (US)
	54,63,69,87,104
	6.84h
	4.72 – 8.97
	<0.001

	US + NS
	77,83
	1.75h
	-0.42 – 3.93
	0.11

	Unknown
	91
	4.45h
	3.79 – 5.11
	< 0.001


Supplemental Digital Content 6: Trial sequential analysis for the primary outcome ‘duration of analgesia’
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SDC 7: Subgroup analyses for the primary outcome “Number of patients with intraoperative hypotension” in patients treated with perineural DEX combined with local anaesthetics versus local anaesthetics alone.

	Subgroups
	References
	Relative Risk
	95% Confidence Interval
	P-Value

	Dexmedetomidine dose (p=0.31; I2=16.2%)

	25 µg
	56,60
	5.0
	0.25,100.53
	0.29

	50 µg
	59,61–64,

66,69,83,85,86,98
	1.87
	0.47, 7.46
	0.38

	75 µg
	54,70,84,88,92,97
	2.78
	0.7, 10.98
	0.14

	100 µg
	72,73,75,76,78,80
	18.17
	2.48, 133.13
	0.004

	Addition of perineural adrenaline (1:200000) (p<0.001; I2=94.8%)

	yes
	60,86,98
	0.71
	0.46, 1.08
	0.1

	no
	54,56,59,61–64,

66,69,70,72,73,75,

76,78,80,83–85,

88,92,97
	4.52
	2.2, 9.29
	<0.001

	Anaesthetic technique (general anaesthesia (GA), regional anaesthesia (RA)) (p=0.24; I2= 26.6%)

	GA + RA
	54,60,98
	1.57
	0.2, 8.55
	0.60

	RA
	56,59,61–64, 

66,69,70,72,73,75,

76,78,80,83–86,

88,92,97
	5.06
	1.87, 13.67
	0.001


Supplemental Digital Content 8: Meta-analyses of the outcome ‘onset of motor or sensory blockade’ following perineural dexmedetomidine combined with local anaesthetic versus local anaesthetic alone.
SDC 8

The ‘onset of motor blockade’ was differently defined within 27 included trials (1670 participants)54–56,58,59,61,63,64,66–69,72,74,75,77–80,83–85,88,89,91–93 (SDC-Table 2). The meta-analysis showed that patients receiving perineural DEX combined with LA had a faster onset of motor-blockade compared to those receiving only LA (MD: -3.67 min; 95%CI: -4.50, -2.83; p < 0.00001; I2 = 96%). Similar results were seen for the outcome ‘onset of sensory blockade’ in 31 trials (1867 participants)54–56,58–61,63,64,66–69,72,74–80,83–85,88,89,91–94,99 (MD: -3.37min; 95%CI: -4.21, -2.52; p < 0.00001; I2 = 97%); sensory blockade was mostly determined by pinprick test or quantified by Hollmen sensory scale (SDC-Table 2).
SDC 9: Adverse events following the administration of perineural dexmedetomidine combined with local anaesthetic versus local anaesthetic alone.

	Adverse events
	References
	Relative Risk
	95% Confidence Interval
	P-Value

	Postoperative Nausea (PON)
	59–61,63,72,73,

75,78,79,82,92,95,96
	0.7
	0.25, 1.97
	0.5

	Postoperative Vomiting (POV)
	59–61,63,72,73,75,

78,79,92,95,96
	0.92
	0.2, 4.13
	0.91

	PONV
	64,66,70,71,76,78,82,

83,86,88,98
	0.63
	0.37 – 1.09
	0.1

	Respiratory Depression
	54,59,63,64,66,69,73,

75,76,78,79,

83–86,88,92,93
	-
	-
	-

	Sedation
	64,66,69,70,78,79,83,

86,89
	4.68
	0.47 – 46.87
	0.19

	Pruritus
	66,70–72,78,83
	0.34
	0.07 – 1.61
	0.17

	Urinary Retention
	72,78,96
	-
	-
	-


SDC 10: Summary of findings table of primary outcomes

	Outcomes

Mean Duration Relative Risk
(95% CI)

No of participants (studies)

Quality of the evidence
(GRADE)

Comments

Duration of 
analgesia (h)
MD 4.87    (4.02 to 5.73)
1510 
(24 trials)

⊕⊕⊕⊝
moderate
Downgrade for inconsistency

Number of 
patients with 
intraoperative bradycardia
RR 2.83
(1.50 to 5.33)

1729 
(30 trials)

⊕⊝⊝⊝
very low
Downgrade for
risk of bias, inconsistency and imprecision

Number of 
patients with 
intraoperative hypotension
RR 3.42
(1.24 to 9.48)

1369 
(25 trials)

⊕⊝⊝⊝
very low
Downgrade for
risk of bias, inconsistency and imprecision

The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk Ratio; MD: Mean Difference

GRADE Working Group grades of evidence:
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.




