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Abstract
Background: Ultrasound-guided for regional anesthesia offers many poten- tial benefits in the emergency setting. Analgesia can be explicitly targeted to the region of pain and provide relief for many hours and decrease needing to the large volume of local anesthetic. The aim of the work: Comparing the ef- ficacy of dexmedetomidine when used as an adjuvant to bupivacaine in su- praclavicular brachial plexus blocks on the onset of sensory, motor blockade and postoperative analgesia. Patients and methods: This prospective, ran- domized, single-blind clinical study conducted on 60 patients underwent up- per limb surgery done by ultrasound-guided supraclavicular brachial plexus block; these patients allocated into two equal groups: Group I (control) re- ceived 20 ccs (19 cc bupivacaine 0.5% + 1 cc saline), Group II received 20 cc
(19 cc bupivacaine 0.5% + 1 cc volume of Dexmedetomidine 1 ug/kg). Re- sults: Demographic data and surgical characteristics were comparable in both groups. The onset times for sensory and motor blocks were significantly shorter in Group II than Group I (P < 0.001), while the duration of blocks was considerably longer (P < 0.001) in Group II. Except for the first record- ings (at 0, 5, and 10 min), heart rate levels in Group II were significantly low- er (P < 0.001). MBP levels in Group II at 15, 30, 45, 60, 90 and 120 min were significantly lower than in Group I (P < 0.001). The duration of analgesia (DOA) was significantly longer in Group II than Group I (P < 0.001). As re- gards to the visual Analouge score, there is a highly significant difference at 6 hours, 8 hours and 10 hours in Group II than Group I. Conclusion: We recommend adding Dexmedetomidine to local anesthetics in peripheral nerve blocks to take advantage of the prolonged time of both sensory and motor blocks and prolonged postoperative analgesia.
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1. [bookmark: 1. Introduction][bookmark: 1. Introduction]Introduction
Brachial plexus nerve block has many potential advantages, including optimal pain control, reduced use of opioids, and facilitation of early discharge after ambulatory procedures [1].
Successful brachial plexus blocks rely on proper techniques of nerve localiza- tion, needle placement, and local anesthetic injection.
Conventional approaches used today, unfortunately, are all (blind) techniques that rely on surface landmarks before needle insertion, and elicitation of paraes- thesia or nerve stimulated muscle contraction after needle insertion. Often mul- tiple trial-and-error needle attempts are necessary resulting in procedure-related pain and complications [2].
This is risky, particularly for the supraclavicular approach, because of the chance of pneumothorax. When brachial plexus blockade done under ultra- sound guided, leading to provide images of the plexus, surrounding structures, and also allowing real-time guidance of the needle to the nerve target. Ultra- sound guidance for brachial plexus blocks can permit the accurate deposition of the local anesthetic solution under constant observation and also improve suc- cess rates and decrease the incidence of complication [3].
Current ultrasound equipment allows much easier identification of tiny neural structures than it was possible with machines introduced only a few years ago. In addition, adjacent anatomical structures can be identified. The speed of ultra- sound waves through biological tissue is based on the density of tissues, and not the frequency of the ultrasound waves. The higher the tissue density, the faster the ultrasound waves will travel [4].
Dexmedetomidine is a stereoisomer of medetomidine, with chemical formula [(1S)-1-(2,3-dimethylphenyl)ethyl]-1H-imidazole. It is a highly selective
α2-adrenergic receptor (AR) agonist with a relatively high ratio of α2/α1-activity (1620:1 as compared to 220:1 for clonidine) [5].
Regional anesthesia has been believed as one of the formats for effective peri- operative pain control. Regional blocks using ultrasound-guided have become a perfect supplement to general anesthesia for extending analgesia. Brachial plexus nerve blockade has many benefits, including, reduced use of opioids, optimal pain control, and makes a better range of motion after joint surgery, and promo- tion of early discharge [6].
Ultrasound guidance offers several potential advantages, providing, direct vi- sualization of nerve direct visualization of anatomical structures, allowing real-time control of needle advancement to the nerve target, avoidance of muscle
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twitches and permitting the accurate deposition of the local anesthetic solution under constant observation. At interscalene, supraclavicular, infraclavicular, and axillary levels, as well as distally in the arm, ultrasound has been used to guide peripheral nerve blockade [7].
Dexmedetomidine undergoes almost complete hydroxylation through direct glucuronidation and cytochrome P450 metabolism in the liver. Metabolites are excreted in the urine (about 95%) and feces (4%). The elimination half-life is approximately two hours. The average protein binding is 94%. Effects of dex- medetomidine can be antagonized easily by administering the α2-AR antagonist atipamezole [8].
Dexmedetomidine is a strong sedative, analgesic, and it has anesthetic effects when used in general anesthesia, also, when it used as a perineural adjuvant to facilitate better anesthesia and analgesia [9].
The mechanism of action of dexmedetomidine by inhibits the function of so- dium channels and neuronal potassium current which lead to blocking the hyperpolarization-activated cyclic nucleotide-gated channels, resulting in en- hancement of activity-dependent hyperpolarization and also it the inhibited re- lease of substance p at dorsal root neuron [10].
We test the effect of adding dexmedetomidine to bupivacaine for supraclavi- cular brachial plexus block our primary endpoint will be the onset time and du- ration of motor and sensory blocks.
2. [bookmark: 2. Patients and Methods][bookmark: 2. Patients and Methods]Patients and Methods
This randomized, single-blind, comparative study was performed after obtaining approval from the Ethics Committee of the hospital and written informed con- sent from sixty patients. Patients were allocated into two same groups. This study was carried out in the anesthesia department, faculty of medicine, Benha university hospitals from August 2017 to August 2018, randomization was done into two groups by lottery method. Those with history or presence of cardiac, inspiratory or renal failures, infection at the site of block, coagulopathy and those who are pregnant were not included in the study. Patients were random- ized into two equal groups. The participants were randomly assigned into two groups 30 in each by a random sequence number produced by the computer and kept in sealed envelopes. The study investigator opened the closed envelopes. The all patients were with ASAI and II and their ages ranged between 18 to 60. Before surgery, the participants received learning about the VAS pains core (0 -
10) and the technique and details of the nerve block techniques. Patients under- going elective bony orthopedic surgeries in the upper limb under supraclavicular brachial plexus block. These sixty Patients were divided into two same groups; both groups receive ultrasound-guided supraclavicular brachial plexus block.
1) Group I (n = 30): patients were given a total 20 cc solution consisting of 19
cc bupivacaine 0.5% with one cc of isotonic sodium chloride solution.
2) Group II (n = 30): All the patients in this group given 20 cc solution con-
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sisting of 19 cc bupivacaine 0.5% with a 1 cc volume of 1 ug/kg dexmedetomidine (Dexmedetomidine  hydrochloride  (Precedex®,  supplied  in  100  μg/manufactured by Hospira, Inc. Lake Forest, IL, USA) plus normal saline.
Before starting the block, when the patient’s arrival to the operating room, a 20 G intravenous scannula inserted in the healthy arm, preoperative fluid re- quirements were calculated and administered throughout the procedure. All pa- tients were monitored with ECG, non-invasive blood pressure monitoring and pulse oximetry and baseline measurement were recorded Patients were given 1 - 2 mg of midazolam intravenous (IV) as a premedication 10 - 15 min before be- ginning block technique in addition to 50 - 100 μg of fentanyl just prior to block needle insertion; patient lying supine and the head turned 45˚ to the contralat- eral side.
The technique of ultrasound guided supraclavicular brachial plexus block:
After injecting a small amount of 1% lidocaine to anesthetize the skin, insert the short bevel needle along the longitudinal axis of the ultrasound probe (in-plane needle approach). Ensure the needle is kept parallel to this axis at all times to improve visualization of the needle tip. First to locate the subclavian ar- tery in the short axis view, where the artery appears as a round pulsating, hypoechoic structure. The key to safety and success with the supraclavicular ap- proach is visualizing the anatomy of the brachial plexus in three dimensions in which the trunks of the brachial plexus are horizontally arranged at the border of the sternocleidomastoid, lie posterior to the subclavian artery, are superior to the lung medially, and superior to the first rib laterally. An essential objective for ul- trasound is a visualization of the spread of local anesthetic during the injection. Confirmation of the correct disposition of local anesthetic avoids any maldistri- bution, such as epineural, perineural, or intravascular injection. Besides, an abil- ity to perform blocks with small volumes of local anesthetic is mainly based on an ability to observe the spread of the local anesthetic.
3. [bookmark: 3. Measurements][bookmark: 3. Measurements]Measurements
· Onset time for the sensory block: was defined as the time interval between the end of local anesthetic administration and complete sensory neighbor- hood (score 2 for all nerves).
· Duration of the sensory block: is detected as the time interval between the complete sensory block to complete recovery which detected by cold and pain sensation that tested by an alcohol swab and pinprick in all nerves.
· Onset time for the motor block: was defined as the time interval between to- tal local anesthetic administration and complete motor block (Grade 2).
· Duration of the motor block: is also detected by the time interval from full motor block to the motor function of hand and forearm become complete recovery (Grade 0).
· Duration of analgesia (DOA): This defined by the time which starts from the complete sensory block to the first analgesic request was recorded.
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· Hemodynamic parameters: mean arterial blood pressure (MAP) and heart rate were noted then recorded.
· VAS scale: (0 = no pain and 10 = worst imaginable pain) to estimate the pain at rest in the recovery room and at 2, 4, 6, 8, 10, 12 hours after surgery. All complications recorded like hypotension (i.e. 20% decrease relative to base- line), bradycardia (HR < 50 beats/min), nausea, vomiting, and hypoxemia (spO2 < 90%).
4. [bookmark: 4. Data Management and Statistical Analy][bookmark: 4. Data Management and Statistical Analy]Data Management and Statistical Analysis
The data were analyzed using Statistical Package for the Social Sciences version
21.0 (SPSS Inc. Chicago, Illinois, USA). The categorical variables are given in numbers and percentage (%), and the continuous variables are given as mean ± SD. The Kolmogorov-Smirnov test tested the normality of data. The quantitative variables were compared using the Unpaired t-test or Mann-Whitney test (when the datasets were not normally distributed) between the groups. The qualitative variables were compared using the Chi-square test or Fisher’s exact test. P < 0.05 was considered statistically significant.
5. [bookmark: 5. Results][bookmark: 5. Results]Results
Sixty patients completed the study. Table 1 was summarized all demographic data. No significant difference between both groups as regard, sex, age, height, ASA physical status weight, and surgical duration.
When comparing heart rate between both groups (Figure 1), the current study showed a significantly lower heart rate (HR) values in Group II at 15 mi- nutes, 30 min, 45 min, 60 min, 90 min and 120 min from bolus dose injection, compared to Group I.

[bookmark: _bookmark0]Table 1. Demographic characteristics of patients data were presented as mean ± SD Sex and ASA data were presented as numbers and percentage.

Group I N = 30

Group II N = 30

Test of significance	P Value



Age (years)	35.5 ± 9.42	34.5 ± 7.76	t = 0.44	0.64
Weight (kg)	73.02 ± 8.27	74.5 ± 7.53	t = 0.76	0.43
Height (m)	1.75 ± 0.07	1.74 ± 0.07	t = 0.50	0.60
♂	16 (53.3%)	18 (60%)

Gender
ASA Status

♀	14 (46.66%)	12 (40%)
I	24 (80%)	23 (76.66%)
II	6 (20%)	7 (23.33%)

X2 = 0.27	0.60
X2 = 0.098	0.75

 (
Surgical
 
duration
)(min)	99.14 ± 28.03	101.7 ± 26.66	t = 0.21	0.82
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[bookmark: _bookmark1]Figure 1. Comparison between both groups as regards heart rate. *significant. **Highly significant.

As views comparing mean arterial blood pressure (MAP) between both groups, the current study showed a significantly lower MAP value in Group II at 15 min, 30 min, 45 min, 60 min, and 120 min from bolus dose injection (Figure
2).
As regarding sensory block onset and duration; there is a highly significant difference between both groups and also motor block onset and length and du- ration of analgesia, this show in Table 2. The onset times for sensory and motor blocks were significantly shorter in Group II than Group I (P < 0.001), while the duration of blocks was significantly longer (P < 0.001) in Group II.
As regards the visual analouge score, there is a highly significant difference between both groups at 6 hours, 8 hours and 10 hours (Figure 3). At two hours postoperatively, there was no statistical difference between both groups as regard VAS where (P > 0.05). At four hours postoperatively, there was no statistical difference between groups as regard VAS where (P > 0.05). At six hours post- operatively, VAS was 1.60 ± 0.56 in group I and was 1.03 ± 0.18 in group II, and there was a statistically high significant increase in group I where (P < 0.001). At eight hours postoperatively, VAS was 3.43 ± 0.66 in group I and was 1.3 ± 0.60 in group II, and there was a statistically high significant increase in group I where (P < 0.001). At ten hours postoperatively, VAS was 3.63 ± 0.49i n group I and was 2.26 ± 0.44 in group II, and there was a statistically high significant in- crease in group I where (P < 0.001). At twelve hours postoperatively, VAS was
4.53 ± 0.50 in group I and was 4.43 ± 0.50 in group II, and there was a statisti- cally non significant increase where (P > 0.05).
6. [bookmark: 6. Discussion][bookmark: 6. Discussion]Discussion
The primary target of postoperative care is to minimize postoperative pain, nau- sea, vomiting and enhance early ambulation to prevent the development of venous thromboembolism and pneumonia. There is an advance in acute postoperative
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[bookmark: _bookmark2]Figure 2. Comparison between both groups as regards mean Blood Pressure (MAP).
*significant. **Highly significant.
[image: ]
[bookmark: _bookmark4][bookmark: _bookmark3]Figure 3. Comparison between visual analogue score (VAS) of both groups. Table 2. Comparing both groups as regard sensory block, motor block.

 (
Group I
Group
 
II
t-test
p-value
N = 30
N = 30
Onset
17.57 ± 6.61
12.91 ± 2.01
6.53
<0.001
Duration
322.36 ± 51.76
571.06 ± 44.54
19.92
<0.001
Onset
23.62 ± 3.05
16.87 ± 2.6
9.33
<0.001
Duration
281.83 ± 56.51
535.73±
20.7
<0.001
)Sensory block Motor block

Duration of analgesia	371.50 ± 47.13	692.32 ± 83.58	18.37	<0.001

pain management from patient controlled opioid analgesia, but at risk of its side effects and from parental NSAIDS with their abiliting to reduce postoperative dynamic pain [11].
Ultrasound-guided for regional anesthesia offers many potential benefits in the emergency setting. Analgesia can be explicitly targeted to the region of pain and provide relief for many hours and decrease needing to the large volume of local anesthetic. Besides, by providing an alternative to procedural sedation, there seems to the reduced hospital stay, shortened post-procedure observation
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periods with reduced need for nursing care, and high patient satisfaction [12].
In our study, show the following data, Demographic data and surgical charac- teristics were comparable in both groups. As regard age, sex, height, weight, sur- gical duration, and ASA physical status, there was no significant difference be- tween groups. As regards comparing heart rate (HR) between both groups, the current study showed a significantly lower heart rate (HR) values in group II at 15.
Minutes, 30 min, 45 min, 60 min, 90 min and 120 min from bolus dose injec- tion, compared to Group I. As views comparing mean arterial blood pressure (MAP) between both groups, the current study showed a significantly lower MAP value in Group II at 15 min, 30 min, 45 min, 60 min, and 120 min. The onset times for sensory and motor blocks were significantly shorter in Group II than Group I (P < 0.001), while the duration of blocks was significantly longer (P < 0.001) in group II. As regards the visual analouge score, there is a highly significant difference between both groups at 6 hours,8 hours and 10 hours At six hours postoperatively, VAS was 1.60 ± 0.56 in group I, and was 1.03 ± 0.18 in Group II, there was a statistically high significant increase in Group I where (P < 0.001). At eight hours postoperatively, VAS was 3.43 ± 0.66 in Group I and was
1.3 ± 0.60 in Group II, and there was a statistically high significant increase in Group I where (P < 0.001). At ten hours postoperatively, VAS was 3.63 ± 0.49i n Group I and was 2.26 ± 0.44 in group II, and there was a statistically highly sig- nificant increase in Group I where (P < 0.001).
El-Hennawy AM, et al., shown, the α2-adrenoceptors (ARs) by virtue of their
sedative, analgesic, sympatholytic, anesthetic-sparing and hemodynam- ic-stabilizing properties, have been used as an adjunct to local anesthetics for prolongation of effect. Clonidine, an α2-AR agonists has been used with local anesthetics in peripheral nerve block, though the results have been somewhat less impressive [13]. Rancourt MP, et al., demonstrate dexmedetomidine, a highly selective α2-AR agonist has recently been introduced in anesthesia prac- tice. It is currently being used for continuous intravenous sedation in the inten- sive care setting, and procedural sedation in non intubated patients. Its potential benefit as an adjuvant to local anesthetics in peripheral nerve blocks has empha- sized in a few experimental studies [14].
Some recent studies show the effects of mixing dexmedetomidine with local anesthetics during peripheral nerve and nerve plexus blockade. A survey by Ob- ayah and colleagues added Dexmedetomidine to bupivacaine during placement of a more great palatine nerve block for cleft palate repair [15].
When dexmedetomidine added to bupivacaine provided lower pain scores and prolonged analgesia (approximately 50%) with no adverse effect on hemo- dynamics when compared with bupivacaine alone, another study by Esmaoglu et al. show that dexmedetomidine with levobupivacaine during placement of axil- lary brachial plexus blockade that provided in decreasing of onset block time and longer block duration resulting in improved postoperative analgesia [16].
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Also, there is several animal studies have investigated the analgesic effects of dexmedetomidine as an adjunct. This study performed on a rat model by Brummett and colleagues reported that dexmedetomidine added to ropivacaine during sciatic nerve blockade provided more extended analgesia than systemic administration [17].
Another sciatic nerve rat model investigation when dexmedetomidine is add- ing to bupivacaine assessed its efficacy and safety. In this study, they discovered that prolonged duration of sensory and motor blockade, when adding dexmede- tomidine to bupivacaine but, dexmedetomidine alone do not show any evidence of significant in duration sensory and motor blockade, resulted in prolonged duration to thermal protection/analgesia in a dose-dependent manner [18].
Memis et al. in their study showed that when dexmedetomidine adding to
lignocaine for intravenous regional anaesthesia, this leading to improves both the quality of anaesthesia as well as intraoperative and post-operative analgesia. In this study, the quality of block in 87% of the patients in Group D was grade IV, and 47% in Group K achieved grade IV quality [19].
kwon et al., evaluated the sedative effect of perineural dexmedetoedine for su-
praclavicular brachial plexus block by used the bispectral index and observed that it corresponds to a bispectral index value of 60, from which patients are eas- ily awakened in a lucid state [20].
Vandana M et al., show, Addition of dexmedetomidine to 0.75% ropivacaine
in supraclavicular brachial plexus block significantly prolongs the duration of analgesia [21].
7. [bookmark: 7. Conclusion][bookmark: 7. Conclusion]Conclusion
We recommend adding Dexmedetomidine to local anesthetics in peripheral nerve blocks to take advantage of the prolonged time of both sensory and motor blocks and prolonged postoperative analgesia.
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