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Abstract: Background: Brachial plexus blocks (BPBs) improve postoperative analgesia, and reduce rescue anal-
gesic consumption for upper limb surgeries. However, their benefits may be short lived. This meta-analysis was
performed to examine whether perineural dexmedetomidine (DEX) combined with local anesthetics (LAs) for BPB
can prolong the duration of analgesia compared with LA alone. Methods: All randomized controlled trials (RCTs)
testing the impact of adding DEX to LAs for single-injection BPBs in adults undergoing upper limb surgery without
general anesthesia were searched. The primary outcome was duration of analgesia, sensory block duration, motor
block duration, and side effects; the secondary outcomes were block onset times, analgesic consumption, and he-
modynamic parameters. Results: Thirteen trials (818 patients, 369 received DEX) were included. Dexmedetomidine
prolonged the duration of analgesia by 285.02 min [95% confidence interval (Cl): 181.55, 388.49, P<0.00001].
Motor block duration was prolonged by 250.63 min [95% Cl: 148.10, 353.17, P<0.00001]. Sensory block duration
was prolonged by 266.45 min [95% Cl: 148.29, 384.61, P<0.00001]. DEX increased the risk of bradycardia [odds
ratio 15.75; 95% Cl: 4.02, 61.78, P<0.0001]. Conclusions: Perineural DEX combined with LAs prolong the duration

of analgesia, however, the risk of bradycardia was increased at the same time.
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Introduction

Brachial plexus blocks (BPBs) provide satisfied
analgesia for upper limb surgery with decreased
post-anesthesia care unit use, reduced side
effects [1] and reduced rescue analgesic con-
sumption [2, 3] compared with general anes-
thesia. However, these advantages were limit-
ed, especially in postoperative pain manage-
ment period, due to the pharmacological dura-
tion of currently available local anesthetics
(LAs) [4-6]. The duration of analgesia can be
prolonged by increase the dose of LA [7] but
the risk of LA systemic toxicity also increased
[8]. And increase the dose of LA may not effec-
tive according to recent studies [9, 10].
Continuous catheter-based peripheral nerve
blocks prolong the postoperative duration of
analgesia [11, 12], but this technique needs
additional cost. Another method to prolong the
duration of analgesia is adding perineural adju-
vants to LAs. Several perineural adjuvants,

including opioids [13, 14], clonidine [15, 16],
ketamine [17], dexamethasone [18, 19], mag-
nesium [20] and midazolam [21] have been uti-
lized to prolong the duration of analgesia of
BPBs. Dexmedetomidine (DEX), a highly selec-
tive a2-adrenergic receptors (ax2AR) agonist,
was first used to prolong the duration of senso-
ry and motor block in intravenous regional
anesthesia by Memis and colleague [22].
Recent years, a series of clinical trials have
assessed the effect of perineural dexmedeto-
midine on brachial plexus blocks. However, the
results were no consistent. As a result, we sys-
temically searched the available literature and
performed this meta-analysis to determine
whether perineural DEX combined with LAs for
BPB can prolong the duration of analgesia.

Methods

We performed and reported this systematic
review and meta-analysis according to the
PRISMA recommendations [23].
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PubMed: n=24
Cochrane: n=24 Records identified through
Embase: n=37 other sources: n=1

Records identified through
database searching: n=86
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Records after duplicates
removed: n=42

i

and languages. The following
search strategy: (“brachial
plexus block” [MeSH Terms]
OR (“brachial” [All Fields] AND
“plexus” [All Fields] AND
“block” [All Fields]) OR “bra-
chial plexus block” [All Fields]
OR (“brachial” [All Fields] AND
“plexus” [All Fields] AND
“blocks” [All Fields]) OR “bra-
chial plexus blocks” [All
Fields]) AND (“dexmedetomi-
dine” [MeSH Terms] OR “dex-
medetomidine” [All Fields])
was used. The reference lists
of included trials, published

Titles and abstracts
screened: n=42

Records excluded: n=23

meta-analyses, and review
articles were also searched

manually to supplement the

computer search. The final

L Records excluded: n=6
FulHext articles —No placebo control group: n=2 search was run on 23 August
d for 3 -With general anesthesia: n=3 2016.
eligibility:n=19 -Meeting abstract: n=1

Data extraction

l Figure 1. The flow chart of search,
included and excluded studies.

Included studies: n=13 | PRISMA flow diagram of search

strategy and study selection.

Eligibility criteria

All available randomized controlled trials (RCTs)
that compared the effects of LA combined with
perineural DEX with LA alone on single-injec-
tion brachial plexus nerve blocks in adults
undergoing upper limb surgery without general
anesthesia, and that reported at least one of
the outcomes including duration of analgesia,
motor block duration, sensory block duration,
block onset times, side effects (bradycardia
and hypotension), and postoperative rescue
analgesic consumption, postoperative pain,
hemodynamic parameters were included. RCTs
that without a placebo control group, blocks
performed for postoperative analgesia, and
DEX administrated via intravenous were exclud-
ed. Editorials, review articles, meeting abstract
and animal experimental studies were also
excluded.

Search strategy

Electronic databases including Embase, Pub-
Med, and the Cochrane Library were searched
systematically without restriction to regions
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Two reviewers (HX and YZ)
extracted the data from
included trials independently.
The basic information of
included trials such as first author, year of
publication, sample size, type of BPB, tech-
niques used to locate the nerve (nerve stimula-
tor or ultrasound), dose of perineural dexme-
detomidine and LA, type of LA (long-acting or
intermediate-acting) were extracted. Outcomes
like duration of analgesia, motor block dura-
tion, sensory block duration, block onset times,
side effects, and hemodynamic parameters,
postoperative rescue analgesic consumption,
postoperative pain score were also extracted.

Outcomes to be assessed

We selected the duration of analgesia, motor
block duration, sensory block duration, primary
side effects such as bradycardia and hypoten-
sion as primary outcomes. Block onset times,
postoperative rescue analgesic consumption,
postoperative pain score, and hemodynamic
parameters were analyzed as secondary
outcomes.

Assessment for risk of bias

The risk of bias of included trails were assess-
ed using The Cochrane Risk of Bias tool for
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Table 1. Main character of included studies

) Jadad Locate BPB . Outcome parameters
First Author Year ) Comparison
score technique type 1 2 3 4 5 6
Agarwal S [32] 2015 5 NST SC 1.Bup 97.5 mg + NS 25 &k oxok k%
2. Bup 97.5 mg + DEX 100 pg 25
Ammar AS [33] 2012 4 us IC  1.Bup 100 mg 30 * * * & %
2. Bup 100 mg + DEX 0.75 ug/kg 30
Biswas S [35] 2014 5 NST SC 1.Levo 175 mg+ NS 30 * * *
2. Levo 175 mg + DEX 100 ug 30
Das A [27] 2014 4 NST SC 1.Rop 150 mg + NS 40 * x ok kK%
2. Rop 150 mg + DEX 100 ug 40
Das B [28] 2014 4 NST SC 1. Rop 150 mg + placebo 40 * * x Kk 0k
2. Rop 150 mg + DEX 1 pg/kg 40
Esmaoglu A[36] 2010 3 NST AX 1. Levo 200 mg + NS 30 * * * & * %
2. Levo 200 mg + DEX 100 ug 30
Gandhi R [34] 2012 4 NM SC 1.Bup 95 mg+ NS 35 * x ok kKK
2. Bup 95 mg + DEX 30 pg 35
Kathuria S [29] 2015 4 us SC 1.Rop 150 mg 20 * * ok x x 0k
2. Rop 150 mg + DEX 30 ug 20
3. Rop 150 mg + DEX30 pg (IvV) 20
Kaygusuz K [37] 2012 4 NST AX 1. Levo 195 mg + NS 30 * * *x &k
2. Levo 195 mg + DEX 1 ug/kg 30
Kwon Y [30] 2015 3 us SC 1.Rop 200 mg + NS 30 * KokK
2. Rop 200 mg + DEX 1 pg/kg 30
Mirkheshti A[39] 2014 4 us IC  1.Lid 375 mg + NS 34 * x Kk Kk %
2. Lid 375 mg + DEX 100 pg 34
3. Lid 375 mg + Ketorolac 50 mg 35
Song JH [38] 2014 5 NST IC 1. Mep 400 mg 10 * * *
2. Mep 400 mg + DEX 1 ug/kg 10
3. Mep 400 mg + EP 200 pg 10
Zhang Y [31] 2014 5 NST AX 1.Rop 132 mg + NS 15 Kook kK
2. Rop 132 mg + DEX 50 ug 15
3. Rop 132 mg + DEX 100 pg 15

BPB = brachial plexus block, AX = axillary, SC = supraclavicular, IC = infraclavicular, Bup = bupivacaine, Levo = levobupiva-
caine, Rop = ropivacaine, Lid = lidocaine, Mep = mepivacaine, Ep = epinephrine, NS = normal saline, DEX = dexmedetomidine,

N = number of patients, NST = nerve stimulator, US = ultrasound, NM = not mentioned. Outcome parameters: 1. Duration of
analgesia; 2. Duration of motor block; 3. Duration of sensory block; 4. Motor block onset; 5. Sensory block onset; 6. Side ef-

fects. * = Reported in the trial.

randomized controlled trials [24]. Two review
authors (HHX and YZ) judged the bias of each
included trails independently. Any disagree-
ment was resolved by involving a third review
author (ZMS). The scale evaluates the study for
the following items: 1. Random sequence gen-
eration (checking for possible selection bias);
2. Allocation concealment (checking for possi-
ble selection bias); 3. Blinding of participants
and personnel (checking for possible perfor-
mance bias); 4. Blinding of outcome assess-
ment (checking for possible detection bias); 5.
Incomplete outcome data (checking for possi-
ble attrition bias); 6. Selective reporting (check-
ing for possible reporting bias); 7. Other bias.
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Quality assessment

The Jadad scale was used to assess the meth-

odological quality of RCTs [25].

Statistical analysis

The meta-analyses were performed using
Review Manager Version 5.3 (RevMan5.3, The
Cochrane Library, Oxford, UK). Continuous and
dichotomous variables were compared use
weighted mean difference (WMD) and odds
ratio (OR), respectively. All results were report-
ed with 95% confidence intervals (Cls). Differ-
ences were considered statistically significant
when P<0.05 and the 95% CI excluded O for
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Figure 2. The risk of bias of each included trail judged
by the review author using The Cochrane Risk of Bias
tool. Green circle, low risk of bias; yellow circle, un-
clear risk of bias; red circle, high risk of bias.

the WMD or 1 for the OR. The x? test was used
for the heterogeneity test. The I? statistic was
used to assess the heterogeneity of each indi-
vidual outcome. When 1°<50%, the heterogene-
ity of pooled studies was considered low and a
fixed effects model was used. When 12>50%, a
significant heterogeneity was considered and
the data were pooled with a random effects
model [26]. Subgroup analysis was performed
to identify the significant heterogeneity.
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Results
Search result

The literature search yielded 86 records from
electronic database and one record from other
sources. Nineteen records were potentially rel-
evant and six of those were excluded for vari-
ous reasons: two records did not have a place-
bo control group; three records were performed
with general anesthesia; one record was meet-
ing abstract. Thirteen trials (818 patients, 369
received DEX) finally met our inclusion criteria.
The study flow chart was presented in Figure 1.
All included trails were designed as prospec-
tive, randomized, double-blinded and placebo
controlled trials. Eleven trials used long-acting
LA including ropivacaine [27-31], bupivacaine
[32-34], and levobupivacaine [35-37]. Two tri-
als used intermediate-acting LA including mepi-
vacaine [38] and lidocaine [39]. Five different
DEX doses, including 100 ug [27, 31, 32, 35,
36, 39] (46% of all trials), 50 ug [31], 30 pg
[29, 34], 1 yg/kg [28, 30, 37, 38] (30% of all
trials) and 0.75 pg/kg [33] were tested. One
trial [31] had two DEX groups, received 100 ug
and 50 ug respectively. The 100 pg group was
analyzed in our meta-analysis. Ultrasound-gui-
ded was used to locate the brachial plexus (BP)
in four trials [29, 30, 33, 39] and nerve sti-
mulator was used in 8 trials [27, 28, 31, 32,
35-38]. The method to locate the brachial plex-
us was not mentioned in one trial [34]. Patients
in seven trials [27-29, 31, 33, 34, 39] were
given a variety of premedication, and were not
given in the other six trials [30, 32, 35-38].
BPBs were performed via supraclavicular [27-
30, 32, 34, 36], infraclavicular [33, 38, 39] and
axillary [31, 36, 37]. Two trials had a Jadad
score of 3, seven trials had a score of 4 and
four studies had a score of 5. Table 1. present-
ed the main character of included trials. The
risk of bias of included trails was showed in
Figure 2.

Duration of analgesia

Data regarding duration of analgesia were
available in 11 trials included and presented
in Figure 3. However, the definition of the dura-
tion of analgesia were not consistent and
reported as Visual Analog Scale (VAS)>3 [27,
32], VAS>3 [39], VAS>4 [29], VAS>4 [35-37];
time to first analgesic request [28, 33]; time to
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1.1 Intsrmediate-acting

Mirkheshti A [39] 217 81 34 180 85
Song JH [38] 358.9 382 10 295.7 62.1
Subtotal (85% Cl) 44

Heterogeneity: Tau? = 0.00; Ch? = 0.80, df= 1 (P = 0.37); P =0%

Tast for overall effect: Z = 3.48 (P = 0.0005)

1.12 Long-acting LA

Agarwal S [32] 776.4 1308 25 2414 51.2
Ammar AS [33] 403 332 30 233 304
Biswas S [35] 997 15423 30 80113  200.08
Das A[27] 84687 102.09 40 544,07 55.4
Das B [28] 413.73 89.92 40 197.35 28.87
Esmaoglu A [36] 1,00869 164.04 30 887.14  260.82
Gandhi R [34] 7324 9.1 35 194.8 60.4
Kathuria S [28] 967.55 3105 20 53675 251.19
Kaygusuz K [37] 1,279.54 13842 30 736.8 45.31
Subtotal (85% Cl} 280

Helerogeneity: Tau® = 28604.10; Chi* = 566.75, df = 8 (P < 0.00001); * = 88%
Tast for overall effact: Z = 5.88 (P < 0.00001)

Total (85% CI) 324

Heterogenaity: Tau* = 29285.73; Chi* = 746.37, df = 10 (P < 0.00001); ¥ = 99%
Test for overall effect: Z = 5.40 (P < 0.00001)

Test for subaroup differences: Chi? = 23,29, df = 1 (P < 0.00001). = 86.7%
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Figure 3. Forest plot showing duration of analgesia. The sample size, mean, standard deviations (SD), and the
pooled estimates of the mean difference were shown. The 95% confidence interval (Cl) is shown as lines for indi-
vidual studies and as diamonds for pooled estimates. DEX = dexmedetomidine, LA = local anesthetic.

stud or Subgaroup M18:
1.2.1 Intermediate-acting

Mirkheshti A [39] 170 87 34 117 90
Song JH [38] 3489 282 10 283.7 437
Subtotal (95% CI} 44

Heterogeneity: Tau? = 0.00; Chi* = 0.27, df = 1 (P = 0.80); * = 0%
Test for overall effect: Z = 4.85 (P < 0.00001)

1.2.2 Long-acting LA

Agarwal S [32] 702 1116 25 208 227
Ammar AS [33] 186.5 158 30 105.7 16.2
Biswas S [35] 840 5023 30 512 60.13
Das A [27] 624.2 2009 40 5168 155.85
Das B [28] 312 4991 40 184.7 36.76
Esmaoglu A [36] 773 67.62 30 575 85
Gandhi R [34] 660.2 60.4 35 100.7 483
Kathuria S [29] 7546 180.5 20 38785 12031
Kaygusuz K [37] 804.27 7133 30 540.14 54.25
Kwon Y [30] 768.7 1518 30 606.3 153.7
Zhang Y [31] 1,0338 27376 15 511.88 13551
Subtotal (95% CI} 325

Heterogeneity: Tau® = 39890.83; Chi* = 2033.37, df = 10 (P < 0.00001); F = 100%
Test for overall effect: Z = 4.88 (P < 0.00001)

Total (95% CI) 369

Heterogensity: Tau? = 34564.56; Chi* = 2065.74, df = 12 (P < 0.00001); * = 99%
Test for overall effact: Z = 4.79 (P < 0.00001)

Test for subaroup differsnces: Ch? = 13.10. df = 1 (P = 0.0003). |2 = 92.4%
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Figure 4. Forest plot showing duration of motor block. The sample size, mean, standard deviations, and the pooled
estimates of the mean difference are shown. The 95% confidence interval is shown as lines for individual studies
and as diamonds for pooled estimates. DEX = dexmedetomidine, LA = local anesthetic.

sense first pain [38] and time to first complaint
of pain [34]. Perineural dexmedetomidine com-
bined with LAs may prolong the duration of
analgesia by 285.02 min [95% (Cl): 181.55,
388.49, P<0.00001]. The heterogeneity among
the pooled studies was significant [I?> = 0.99;
P<0.00001]. Subgroup analyses were per-
formed to identify the significant heterogeneity
according to different type of LAs utilized (long-
acting and intermediate-acting). For long-acting
LAs, DEX prolonged the DOA by 339.26 min
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[95% (Cl): 225.75, 452.77, P<0.00001]. How-
ever, the heterogeneity was still high [I?> = 0.99;
P<0.00001]. For intermediate-acting LAs, DEX
prolonged the DOA by 50.95 min [95% (Cl):
22.26, 79.64, P = 0.0005] with low heteroge-
neity (1> =0, P = 0.37).

Duration of motor block

Duration of motor block were reported in all 13
trials reviewed (738 patients, 369 receiving

Int J Clin Exp Med 2017;10(1):357-366
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DEX+LA LA alone Mean Difference Mean Difference

¥ 0 = I oti Mean [min D [min

1.3.1 Intermediate-acting LA

Mirkheshti A [38] 180 74 34 137 2 34 79% 43.00 [3.31, 82.69]

Song JH [38] 375 358 10 2807 529 10 7.9% 78.20 [38.61, 117.79] =

Subtotal (95% Cl) 44 44  158% 60.63 [26.13, 95.12] ¢
Heterogeneity: Tau? = 210.52; Chi* = 1.51, df = 1 (P = 0.22); 1 = 34%

Test for overall effect: Z = 3.44 (P = 0.0006)

1.3.2 Long-acting LA
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Kathuria S [20] 78045 18772 20 4516 11336 20 7.6%  337.85[241.74,433.99] -
Kaygusuz K [37] 92415 7827 30 66462 617 30 79%  250.53[223.87,205.19] =

Kwon Y [30] 8681 1207 30 6548 1452 30 78%  214.30[146.73,281.87] 5

Zhang Y [31] 1,180 456 15 689 269 15 56%  501.00([233.08, 768.92] =
Subtotal (95% CI) 325 325 84.2%  30540[169.76, 441.04] ->
Heterogensity: Tau? = 50866.45; Chi? = 2770.63, df = 10 (P < 0.00001); I* = 100%

Test for overall effect: Z = 4.41 (P < 0.0001)

Total (85% CI) 360 369 100.0%  266.45[148.29, 384.61] -
Helerogeneily: Tau = 45683.08; Ch” = 2809.46, df = 12 (P <0.00001); I = 100% =56 an 3 o 155

Test for overall effect: Z = 4.42 (P < 0.00001)
Test for subaroup differences: Chi* = 11.75. df = 1 (P = 0.0008). I* = 81.5%
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Figure 5. Forest plot showing duration of sensory block. The sample size, mean, standard deviations (SD), and the
pooled estimates of the mean difference are shown. The 95% confidence interval (Cl) is shown as lines for individual
studies and as diamonds for pooled estimates. DEX = dexmedetomidine, LA = local anesthetic.

perineural dexmedetomidine) and presented in geneity was high in long-acting LAs group [I> =
Figure 4. Adding DEX to LAs may prolong the 1; P<0.00001] and low in intermediate-acting
duration of motor block by 250.63 min [95% LAs group [I? = 0.34; P = 0.22]. Results were
(Cl): 148.10, 353.79, P<0.00001]. The hetero- presented in Figure 5. Sensitivity analysis did
geneity was significant [I2 = 0.99; P<0.00001]. not change the results.

Subgroup analyses were also conducted to

identify the significant heterogeneity. For long- Bradycardia and hypotension

acting LAs, DEX prolonged the duration of ) ) ]
motor block by 286.52 min [95% (CI): 166.65, Hypotension was observed in three trials,
406.39, P<0.00001]. The heterogeneity was defined as systolic blood pressure <80 millime-
still significant [I2 = 1; P<0.00001]. For interme- ter of mercury [34] and >20% below baseline
diate-acting LAs, DEX prolonged the duration of value [29, 31]. Patients received DEX had a
motor block by 60.63 min [95% (Cl) 3612, hlgher risk of hypotenSIon [OddS ratio (OR) =
85.13, P<0.00001]. The heterogeneity was low 5.37, 95% (CI): 0.88, 32.63, P = 0.07], but not

reach statistical significance. The heterogene-
ity was low [I> = 0, P = 0.91]. Bradycardia was
reported in six trials and defined as HR<50

(> =0, P = 0.60). Sensitivity analysis were also
performed, and the results were not changed.

Duration of sensory block beats/min [29, 30, 32, 36] and <40 beats/min
[34]. One trial did not mention the definition of
Duration of sensory block were evaluated in all bradycardia [27]. DEX increased the risk of
13 included trials (738 patients, 369 receiving bradycardia [OR = 15.75, 95% (CI): 4.02, 61.78,
perineural dexmedetomidine). The pooled anal- P<0.0001]. The I? value of 0.12 suggests a low
ysis revealed a prolongation of sensory block heterogeneity. Figure 6 presented the results.
by 266.45 min [95% (CI): 148.29, 384.61 A fixed model was used to analyze the trials.
P<0.00001]. The I? value of 0.915 indicated
significant heterogeneity. Further subgroup Sensory and motor block onset
analysis investigating different types of LAs
were performed. DEX increased the duration of Eleven trials reported the onset times of sen-
sensory block by 305.40 min [95% (Cl): 169.76, sory and motor block. The sensory and motor
441.04, P<0.00001] with long-acting LAs and block onset times were decreased by -3.74 min
by 60.63 min [95% (Cl): 26.13, 95.12, P = [95% (ClI): -5.69, -1.79, P = 0.0002] and -4.06
0.0006] with intermediate-acting LAs. Hetero- min [95% (Cl): -6.02, -2.10, P<0.0001] respec-
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DEX+LA LA alone Odds Ratio Odds Ratio
1.6.1 Bradycardia
Agarwal 8 [32] 1 25 0 25 156% 3.12[0.12, 80.39] - | = .
Das A [27] 4 40 0 40 184% 9.99 [0.52, 191.90] L
Esmacoglu A [36] 7 30 0 30 18.9% 19.47 [1.06, 358.38] =
Gandhi R [34] 2 3 0 35 172% 5.30 [0.25, 114.47] -1 =
Kwon Y [30] 7 30 0 30 189% 19.47 [1.06, 358.38] =
Zhang Y [31] 15 15 0 15 10.8% 961.00[17.91, 51566.38] —*
Subtotal (85% CI) 175 175 100.0% 15.75 [4.02, 61.78] N
Total evenis 36 0
Heterogeneity: Tau? = 0.36; Chiz= 5,70, df = 5 (P = 0.34); P = 12%
Test for overall effect: Z = 3.95 (P < 0.0001)
1.6.2 Hypotenslon
Gandhi R [34] 2 35 0 35 345% 5.30 [0.25, 114.47] — 1 &
Kathuria S [29] 1 20 0 20 30.6% 3.15[0.12, 82.16] — 1
Zhang Y [31] 3 15 0 15 349% 8.68 [0.41, 184.28] -
Subtotal (95% Cl) 70 70 100.0% 5.37 [0.88, 32.63] Tt
Total events 6 0
Heterogeneity: Tau? = 0.00; Chi*=0.20, df=2 (P = 0.91); P = 0%
Test for overall effect: Z = 1.83 (P = 0.07)

0.001 0.1 1 10 1000

LA alone DEX+LA
Figure 6. Forest plot showing side effects. The sample size, events, and the pooled estimates of the odds ratio are

shown. The 95% confidence interval (Cl) is shown as lines for individual studies and as diamonds for pooled esti-
mates. DEX = dexmedetomidine, LA = local anesthetic.

Table 2. The sensory and motor block onset

Weighed mean P-value for
difference [95% statistical
confidence interval] significance
Sensory block onset (min) 27-34, 36, 37,39 11.67 15.17 -3.74[-5.69,-1.79] 0.0002 0.95 <0.00001
Motor block onset (min)  27-34, 36, 37,39 13.99 18.29 -4.06[-6.02,-2.10] <0.0001 0.96 <0.00001

DEX = dexmedetomidine.

12 test for P-value for

Outcomes Studies included D% ontrol ' .
heterogeneity heterogeneity

mean mean

tively. The heterogeneity was both high, I? =
0.95 (P<0.00001) for sensory and I> = 0.96

dynamic parameters like heart rate, systolic
arterial blood pressure, diastolic arterial blood

(P<0.00001) for motor. The results were
showed in Table 2.

Other outcomes

Analgesic consumption was reported in four tri-
als. One trial recorded the analgesic consump-
tion of the first 12 hour [37] postoperative, two
trials recorded the first 24 hour [27, 29] post-
operative, and one trial recorded the first 48
hour [33] postoperative. Three trials used
diclofenac sodium as a rescue analgesic [27,
29, 37] and one trial used morphine [33]. Due
to the difference of analgesic used and dura-
tion of recorded postoperative, we presented
this outcome qualitatively in Table 3. Post-
operative pain was assessed in three trials.
Two trials used visual analog scale [27, 37] and
one trial used verbal rating scale [33]. The
results were also presented in Table 3. Hemo-
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pressure, and mean arterial blood pressure
were reported in a graph manner without any
description of absolute value in 6 trials [32,
35-39] and only one trial reported the absolute
value [30]. The results were showed in Table 3
qualitatively.

Discussion

This meta-analysis of 13 RCTs (818 pati-
ents, 369 received DEX) comparing the efficacy
of perineural DEX combined with LA and LA
alone in brachial plexus blocks showed that
perineural DEX as adjuvants prolonged the
duration of analgesia, motor block duration and
sensory block duration, decreased onset of
sensory and motor block. However, the risk of
bradycardia was increased. Postoperative res-
cue analgesic consumption and pain score
were lower in DEX group. Hemodynamic param-
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Table 3. Qualitatively outcomes

First Outcomes
—————— Comments

Author PAC PP HP

Agarwal S [32] * HR, SBP, and DBP in GD at 15, 30, 45, 60, 90, and 120 min were significantly lower than in GC (P<0.001).

Ammar AS [33] * * 1. GD had a lower morphine rescue requirement for 48 h after surgery [4.9 mg (0-8.0) vs 13.6 mg (4.0-16.0)
mg, P = 0.005]. 2. Verbal rating scale in GD at 1, 2, 12, 24, 36, and 48 hour postoperative were significantly
lower than in GC (P<0.05).

Biswas S [35] * SBPin GD at 15, 60, 90, 120 minutes were significantly lower than in GC (P<0.05). DBP in GD at 60, 90,
120 minutes were significantly lower than in GC (P<0.05). HR in GD, except basal measurements were
significantly lower than in GC (P<0.05).

Das A [27] * * 1. GD required less number of diclofenac sodium injection as rescue analgesics than patients in GC in first

24 hours postoperative, and the difference is statistically highly significant (P<0.01). 2. Postoperative VAS
value at 12 hour were significantly lower in GD (P<0.05).

Esmaoglu A [36] * SBPin GD at 10, 15, 30, 45, 60, 90, and 120 minutes were significantly lower than in GC (P<0.05). DBP in
GD at 60, 90, and 120 minutes were significantly lower than in GC (P<0.05). HR in GD, except basal mea-
surements, were significantly lower than in GC (P<0.05).

Kathuria S [29] *

The total analgesic consumption in 24 hour postoperative was significantly higher in GC than GD.

Kaygusuz K [37] * * * 1. The total need for analgesics was lower in GD (P<0.05). 2. Intraoperative 5- and 10-minute VAS values
and postoperative VAS value at 12 hours were significantly lower GD (P<0.05). 3. Intraoperative MAP and HR
values, except at 5 minutes and postoperative at 10 and 30 minutes and 1 and 2 hours, were significantly

lower in GD (P<0.01).

Kwon Y [30] * MAPin GD at O, 10, 20, 30, 40, 50, 60 min were significantly lower than in GC (P<0.001). HR in GD at 10,
20, 30, 40, 50, 60 min were significantly lower than in GC (P<0.001).

MirkheshtiA [39] *  GD shows the most reduction in diastolic blood pressure (P<0.001). HR in GD was significantly lower than
DC (P =0.043).

Song JH [38] * HRin GD was significantly lower compared to GC at 40 minute after drug injection (P<0.05).

PCA = postoperative analgesic consumption, PP = postoperative pain, HP = hemodynamic parameters, HR = heart rate, SBP = systolic arterial blood pressure, DBP =
diastolic arterial blood pressure, MAP = mean arterial blood pressure, GD = group dexmedetomidine, GC = group control, VAS = visual analog scale, * = Study reported

the outcome.

eters such as MAP, HR, SAB, and DAB were
also lower in DEX group, and the difference
reached the statistical significance at some
time points.

Most of our results were in agreement with a
previous meta-analysis [40] except the dura-
tion of sensory block and onset of both sen-
sory and motor block. The limited number of
included trials of the previous meta-analysis
may cause the difference, for most trials incl-
uded in our study were published in recent two
years, which were not included in the previous
study. However, our results also have limita-
tions. First, the quality of included trials of our
meta-analysis was generally low. Only one trial
had low risk of bias of all elements of the
Cochrane Collaboration’s Risk of Bias Tool. Six
trials had 1-3 unclear risk of bias. And the
remaining six trials had one element judged at
high risk of bias. Second, three out four primary
outcomes of our meta-analysis were pooled
with significant heterogeneity. Although we per-
formed subgroup analysis to identify the source
of heterogeneity, there was still high heteroge-
neity in long-acting LAs group. And eleven trials
included in our meta-analysis used long-acting
LAs. That makes the subgroup analysis failed
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to identify the heterogeneity source. As a re-
sult, the generalizability of the results of our
study was limited. A variety of DEX doses includ-
ing 100 pg, 50 pg, 30 pg, 1 pg/kg, and 0.75
pg/kg; the use of premedication in some
included trails; the techniques used to locate
the nerve (ultrasound or nerve stimulator) and
the type of surgery may contribute to the het-
erogeneity together. More trials designed strict
and consistent are needed.

The safety of patients should be always consid-
ered seriously. The pooled results of our meta-
analysis indicated that the risk of hypotension
and bradycardia was increased. Previous stud-
ies largely focused on transient and reversible
side effects such as bradycardia, hypotension,
vomiting and nausea. However, that is not
enough. One study showed that DEX may have
a harmful effect on the myelin sheath when
administered via the epidural route in rabbits
[41]. That remind us the same injury may occur
when DEX used perineural in BPBs. More atten-
tion should be paid to investigate neurological
side effects and long-term outcomes of
patients. The concern was also delivered in pre-
vious meta-analysis [40].
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Conclusion

The results of our meta-analysis showed that
perineural DEX combined with LA may prolong
the duration of analgesia, motor block duration
and sensory block duration and decrease onset
time in brachial plexus blocks. However, peri-
neural DEX may increase the risk of bradycar-
dia at the same time. The future study should
focus on the neurological side effects and long-
term outcomes of patients.

Disclosure of conflict of interest
None.

Address correspondence to: Kangqging Xu, Depart-
ment of Anesthesiology, The First Affiliated Hospital,
Sun Yat-sen University, Guangzhou, P. R. China. Tel:
020-87755766; Fax: 020-87755766; E-mail: xu_
kangging@hotmail.com; Yadong Zhang, Department
of Private Medical Center, The First Affiliated Hos-
pital, Sun Yat-sen University, Guangzhou, P. R. China.
Tel: 020-87755766; Fax: 020-87755766; E-mail:
1322991572@qq.com

References

[1] Liu SS, Strodtbeck WM, Richman JM and Wu
CL. A comparison of regional versus general
anesthesia for ambulatory anesthesia: a meta-
analysis of randomized controlled trials.
Anesth Analg 2005; 101: 1634-1642.

[2] Borgeat A, Tewes E, Biasca N and Gerber C.
Patient-controlled interscalene analgesia with
ropivacaine after major shoulder surgery: PCIA
vs PCA. Br J Anaesth 1998; 81: 603-605.

[3] Fredrickson MJ, Krishnan S and Chen CY.
Postoperative analgesia for shoulder surgery:
a critical appraisal and review of current tech-
niques. Anaesthesia 2010; 65: 608-624.

[4] Becker DE and Reed KL. Local anesthetics:
review of pharmacological considerations.
Anesth Prog 2012; 59: 90-101; quiz 102-103.

[5] Covino BG. Pharmacology of local anaesthetic
agents. Br J Anaesth 1986; 58: 701-716.

[6] Kuzma PJ, Kline MD, Calkins MD and Staats
PS. Progress in the development of ultra-long-
acting local anesthetics. Reg Anesth 1997; 22:
543-551.

[71 Schoenmakers KP, Wegener JT and Stienstra
R. Effect of local anesthetic volume (15 vs 40
mL) on the duration of ultrasound-guided sin-
gle shot axillary brachial plexus block: a pro-
spective randomized, observer-blinded trial.
Reg Anesth Pain Med 2012; 37: 242-247.

365

(8]

)

(11]

[12]

(14]

(15]

(16]

[17]

(18]

Scott DB, Lee A, Fagan D, Bowler GM,
Bloomfield P and Lundh R. Acute toxicity of
ropivacaine compared with that of bupiva-
caine. Anesth Analg 1989; 69: 563-569.
Gautier P, Vandepitte C, Ramquet C, DeCoop-
man M, Xu D and Hadzic A. The minimum ef-
fective anesthetic volume of 0.75% ropiva-
caine in ultrasound-guided interscalene bra-
chial plexus block. Anesth Analg 2011; 113:
951-955.

Riazi S, Carmichael N, Awad |, Holtby RM and
McCartney CJ. Effect of local anaesthetic vol-
ume (20 vs 5 ml) on the efficacy and respira-
tory consequences of ultrasound-guided inter-
scalene brachial plexus block. Br J Anaesth
2008; 101: 549-556.

lifeld BM. Continuous peripheral nerve blocks:
a review of the published evidence. Anesth
Analg 2011; 113: 904-925.

Capdevila X, Ponrouch M and Choquet O.
Continuous peripheral nerve blocks in clinical
practice. Curr Opin Anaesthesiol 2008; 21:
619-623.

Karakaya D, Buyukgoz F, Baris S, Guldogus F
and Tur A. Addition of fentanyl to bupivacaine
prolongs anesthesia and analgesia in axillary
brachial plexus block. Reg Anesth Pain Med
2001; 26: 434-438.

Chavan SG, Koshire AR and Panbude P. Effect
of addition of fentanyl to local anesthetic in
brachial plexus block on duration of analgesia.
Anesth Essays Res 2011; 5: 39-42.

Patil KN and Singh ND. Clonidine as an adju-
vant to ropivacaine-induced supraclavicular
brachial plexus block for upper limb surgeries.
J Anaesthesiol Clin Pharmacol 2015; 31: 365-
369.

Chakraborty S, Chakrabarti J, Mandal MC,
Hazra A and Das S. Effect of clonidine as adju-
vant in bupivacaine-induced supraclavicular
brachial plexus block: a randomized controlled
trial. Indian J Pharmacol 2010; 42: 74-77.
Lashgarinia M, Naghibi K, Honarmand A,
Safavi M and Khazaei M. Effect of ketamine as
an adjuvant in ultrasound-guided supraclavic-
ular brachial plexus block: a double-blind ran-
domized clinical trial study. Adv Biomed Res
2014; 3: 232.

Huynh TM, Marret E and Bonnet F. Combina-
tion of dexamethasone and local anaesthetic
solution in peripheral nerve blocks: a meta-
analysis of randomised controlled trials. Eur J
Anaesthesiol 2015; 32: 751-758.

Choi S, Rodseth R and McCartney CJ. Effects
of dexamethasone as a local anaesthetic adju-
vant for brachial plexus block: a systematic re-
view and meta-analysis of randomized trials.
Br J Anaesth 2014; 112: 427-439.

Int J Clin Exp Med 2017;10(1):357-366


mailto:xu_kangqing@hotmail.com
mailto:xu_kangqing@hotmail.com
mailto:1322991572@qq.com

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

366

Dexmedetomidine on brachial plexus block

Mukherjee K, Das A, Basunia SR, Dutta S,
Mandal P and Mukherjee A. Evaluation of
Magnesium as an adjuvant in ropivacaine-in-
duced supraclavicular brachial plexus block: a
prospective, double-blinded randomized con-
trolled study. J Res Pharm Pract 2014; 3: 123-
129.

El-Baradey GF and Elshmaa NS. The efficacy of
adding dexamethasone, midazolam, or epi-
nephrine to 0.5% bupivacaine in supraclavicu-
lar brachial plexus block. Saudi J Anaesth
2014; 8: S78-83.

Memis D, Turan A, Karamanlioglu B, Pamukcu
Z and Kurt I. Adding dexmedetomidine to lido-
caine for intravenous regional anesthesia.
Anesth Analg 2004; 98: 835-840, table of con-
tents.

Moher D, Liberati A, Tetzlaff J, Altman DG;
Group P. Preferred reporting items for system-
atic reviews and meta-analyses: the PRISMA
statement. J Clin Epidemiol 2009; 62: 1006-
1012.

Higgins JP, Altman DG, Gotzsche PC, Juni P,
Moher D, Oxman AD, Savovic J, Schulz KF,
Weeks L, Sterne JA; Cochrane Bias Methods
Group; Cochrane Statistical Methods Group.
The Cochrane Collaboration’s tool for assess-
ing risk of bias in randomised trials. BMJ 2011;
343: d5928.

Jadad AR, Moore RA, Carroll D, Jenkinson C,
Reynolds DJ, Gavaghan DJ and McQuay HJ.
Assessing the quality of reports of randomized
clinical trials: is blinding necessary? Control
Clin Trials 1996; 17: 1-12.

Higgins JPT GS (2009). Cochrane Handbook
for Systematic Reviews of Interventions
Version 5.0.2 [updated September 2009]. The
Cochrane Collaboration.

Das A, Majumdar S, Halder S, Chattopadhyay
S, Pal S, Kundu R, Mandal SK and Chatto-
padhyay S. Effect of dexmedetomidine as adju-
vant in ropivacaine-induced supraclavicular
brachial plexus block: a prospective, double-
blinded and randomized controlled study.
Saudi J Anaesth 2014; 8: S72-77.

Das B, Lakshmegowda M, Sharma M, Mitra
S and Chauhan R. Supraclavicular brachial
plexus block using ropivacaine alone or com-
bined with dexmedetomidine for upper limb
surgery: a prospective, randomized, double-
blinded, comparative study. Rev Esp Anestesiol
Reanim 2016; 63: 135-140.

Kathuria S, Gupta S and Dhawan |. Dex-
medetomidine as an adjuvant to ropivacaine in
supraclavicular brachial plexus block. Saudi J
Anaesth 2015; 9: 148-154.

Kwon 'Y, Hwang SM, Lee JJ and Kim JH. The ef-
fect of dexmedetomidine as an adjuvant to
ropivacaine on the bispectral index for supra-
clavicular brachial plexus block. Korean J
Anesthesiol 2015; 68: 32-36.

(31]

(32]

(33]

(34]

[35]

(36]

(37]

(38]

[39]

[40]

[41]

Zhang Y, Wang CS, Shi JH, Sun B, Liu SJ, Li P
and Li EY. Perineural administration of dexme-
detomidine in combination with ropivacaine
prolongs axillary brachial plexus block. Int J
Clin Exp Med 2014; 7: 680-685.

Agarwal S, Aggarwal R and Gupta P. Dexme-
detomidine prolongs the effect of bupivacaine
in supraclavicular brachial plexus block. J
Anaesthesiol Clin Pharmacol 2014; 30: 36-40.
Ammar AS and Mahmoud KM. Ultrasound-
guided single injection infraclavicular brachial
plexus block using bupivacaine alone or com-
bined with dexmedetomidine for pain control
in upper limb surgery: a prospective random-
ized controlled trial. Saudi J Anaesth 2012; 6:
109-114.

Gandhi R, Shah A, Patel I. Use of dexmedeto-
midine along with bupivacaine for brachial
plexus block. National J Med Res 2012; 2: 67-
69.

Biswas S, Das RK, Mukherjee G and Ghose T.
Dexmedetomidine an adjuvant to levobupiva-
caine in supraclavicular brachial plexus block:
a randomized double blind prospective study.
Ethiop J Health Sci 2014; 24: 203-208.
Esmaoglu A, Yegenoglu F, Akin A and Turk CY.
Dexmedetomidine added to levobupivacaine
prolongs axillary brachial plexus block. Anesth
Analg 2010; 111: 1548-1551.

Kaygusuz K, Kol 10, Duger C, Gursoy S, Ozturk
H, Kayacan U, Aydin R and Mimaroglu C.
Effects of adding dexmedetomidine to levobu-
pivacaine in axillary brachial plexus block. Curr
Ther Res Clin Exp 2012; 73: 103-111.

Song JH, Shim HY, Lee TJ, Jung JK, Cha YD, Lee
DI, Kim GW and Han JU. Comparison of dexme-
detomidine and epinephrine as an adjuvant to
1% mepivacaine in brachial plexus block.
Korean J Anesthesiol 2014; 66: 283-289.
Mirkheshti A, Saadatniaki A, Salimi A, Manafi
Rasi A, Memary E and Yahyaei H. Effects of
dexmedetomidine versus ketorolac as local
anesthetic adjuvants on the onset and dura-
tion of infraclavicular brachial plexus block.
Anesth Pain Med 2014; 4: e17620.

Abdallah FW and Brull R. Facilitatory effects of
perineural dexmedetomidine on neuraxial and
peripheral nerve block: a systematic review
and meta-analysis. Br J Anaesth 2013; 110:
915-925.

Konakci S, Adanir T, Yilmaz G and Rezanko T.
The efficacy and neurotoxicity of dexmedetomi-
dine administered via the epidural route. Eur J
Anaesthesiol 2008; 25: 403-409.

Int J Clin Exp Med 2017;10(1):357-366



