Introduction

Brachial Plexus nerve block has many potential benefits, including optimal pain control, reduced use of opioids, and facilitation of early discharge after ambulatory procedures.(McCarteny et al., 2004)
Successful brachial Plexus blocks rely on proper techniques of nerve localization, needle placement and local anesthetic injection.( Brown and Bridenbaugh, 1998)
Standard approaches used today, unfortunately are all (blind) techniques that rely on surface land marks before needle insertion and elicitation of parasthesia or nerve stimulated muscle contraction after needle insertion. Often multiple trial-and-error needle attemps are necessary resulting in procedure-related pain and complications.(Fanelli et al.,1999). 
This is risky, particularly for supraclavicular approach, because of the chance of pneumothorax.( Brown DL 1993) Ultrasound facilitates brachial plexus blockade, providing images of the plexus and surrounding structures . allowing real-time guidance of the needle to the nerve target  and permitting accurate deposition of the local anesthetic solution under constant observation. Ultrasound guidance for brachial plexus blocks can potentially improve success and complication rates. .( chan et al., 2007)
 Ultrasound imaging can help localize the brachial plexus accurately and guide needle advancement to the target nerves. This study examines the technique and clinical usefulness of state-of-the-art ultrasound technology for supraclavicular brachial plexus  ( Sauter et al.,2008)
 Dexmedetomidine is α2 receptor agonist and its α2/α1 selectivity is 8 times more than clonidine (Kanazi et al.,2006). Presynaptic activation of α2 adrenoceptor in central nervous system (CNS) inhibits the release of norepinephrine, terminating the propagation of pain signals and their postsynaptic activation inhibits sympathetic activity, thereby decreasing HR and BP.(Khan et al., 1999). High selectivity for α-2A receptors mediates analgesia, sedation, and anxiolysis. 

We investigate the effect of adding dexmedetomidine to bupivacaine for supraclavicular brachial plexus block our primary end point will be the onset time and duration of motor and sensory blocks.

Patients and Methods:
After local ethical committee approval and patients informed written consent, this prospective, single blind randomized clinical study ;Patients were randomized into two equal groups. An online randomization program was used to generate random number list. Patient randomization numbers were concealed in opaque envelops which were opened by the study investigator was conducted on 60 patients, ASA I and II and their ages ranged between 18 to 60years old, Patients undergoing elective bony orthopaedic surgeries in the upper limb under supraclavicular brachial plexus block Sixty Patients were randomly allocated into two equal 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 1 cc of isotonic sodium chloride solution.
2- Group II (n = 30)Patients in this group received 20 cc solution consisting of 19cc  bupivacaine  0.5%  with a 1cc volume of 1ug/kg dexmedetomidine(Dexmedetomidine hydrochloride (Precedex®, supplied in 100 μg/mLmanufactured by Hospira, Inc. Lake Forest, IL, USA)plus normal saline (S group)
On the patient's arrival to the operating room a 20G intravenous cannula inserted in the healthy arm before starting the block, preoperative fluid requirements were calculated and administered throughout the procedure .patients 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 beginning  block technique in addition to 50–100 μg of fentanyl just prior toblock needle insertion; patient lying supine and the head turned 45º to the contra- lateral side
the ultrasound used for the block in group I and group II , we have used GE ultrasound machinewith 5-12 MHz linear probe and colour Doppler imaging capability. after skin sterilization  a skin wheal was injected using 2 mL of lidocaine1% , a 22 gauge 5 cm  echogenic block needle (sonoplexstim cannula ,PAJUNK® ,USA)was placed on the outer end of the probe and advanced along the long axis of the probe and in the same plane as the ultrasound beam .

· Measurements:

· Onset time for sensory block was defined as the time interval between the end of local aesthetic administration and complete sensory block (score 2 for all nerves).

· Duration of sensory block was defined as the time interval between complete sensory block to complete recovery from cold and pain sensation as tested by an alcohol swab and pinprick in all nerves.

· Onset time for motor block was defined as the time interval between  total local aesthetic administration and complete motor block (Grade 2)

· Duration of motor block was defined as the time interval from complete motor block to complete recovery of motor function of hand and forearm (Grade 0).

· duration of analgesia (DOA): The time between the complete sensory block and the first analgesic request was recorded 

· Hemodynamic parameters: heart rate and mean arterial blood pressure (MAP) were recorded at 0, 5 , 10,15, 30, 45, 60, and 120 min

· Visual analogue pain score (VAS): was measured at rest ,in the recovery room and at2 ,4,6,8,10,12 hours after surgery. Adverse effects comprised hypotension (i.e. 20% decrease relative to baseline), bradycardia (HR <50 beats/min) ,nausea , vomiting, and hypoxemia(spO2<90%)
· Data Management and Statistical Analysis: Analysis of data was done by using SPSS version 16,Quantitative data was presented as mean ± Standard deviation ,Qualitative data was presented as numbers and percentages .Quantitative data was analysed by using unpaired student t-test. Quantitative data in the same group was analysed by using repeated measure ANOVA test .Qualitative data was analysed by using Chi-square test and Z test.
Result.
Sixty patients completed the study. Their demographic characteristics were summarized in table 1. There was no significant difference between groups as regard age, sex, height, weight, and ASA physical status. 

Table 1: Demographic characteristics of patients

	
	Group I
	Group II  
	Test of significance
	P Value

	Age(years)
	35.6±9.43
	34.6±7.77
	t=0.44
	0.65

	Weight(Kg)
	73.03±8.28
	74.6±7.54
	t=0.76
	0.44

	Height(m)
	1.76±0.07
	1.75±0.07
	t=0.50
	0.61

	Gender
	♂
	16(53.3%)
	18(60%)
	X2=0.27
	0.60

	
	♀
	14(46.66%)
	12(40%)
	
	

	ASA Status

	I
	24(80%)
	23(76.66%)
	X2=0.098
	0.75

	
	II
	6(20%)
	7(23.33%)
	
	



As regards comparing heart rate between both groups, current study showed a significant lower heart rate values in group II at 15 minutes, 30min, 45min,60min, and 120min from bolus dose injection, compared to group I


[image: image1.png]mmHg

100

90

80

70

60

HR

%%k
%% * %

%%

group |
group Il

50
preblock

5min 10min

15 min

30min 45 min 60min 120 min





comparison between both groups as regards heart rate 
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As regards comparing mean arterial blood pressure (MAP) between both groups current study showed a significant lower MAP values in group II at 15 min , 30min ,45min, 60min, and 120min from bolus dose injection
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There is a highly significant difference between both groups as regarding sensory block onset and duration;  motor block onset and duration and duration of analgesia  .
	
	Group I
	Group II
	t-test
	p- value

	Sensory block
	onset
	18.58±6.60
	13.90±2.02
	6.55
	<0.001

	
	duration
	324.36±51.77
	573.06±44.55
	19.94
	<0.001

	Motor block
	onset
	23.60±3.04
	16.86±2.5
	9.33
	<0.001

	
	duration
	281.83±56.50
	535.±36.36
	20.6
	<0.001

	Duration of analgesia
	371.50±47.14
	693.33±83.59
	18.36
	<0.001


There is a highly significant difference between both groups at 6 hours,8 hours and 10 hours
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comapison between visual analogue score (VAS) of both groups

DISCUSSION

Regional anesthesia has advantages over general anesthesia forsome procedures on the upper limb, but for a local technique to be acceptable to both surgeon and anesthetist it must be reliable and safe.Brachial plexus nerve blockade has many potential benefits,including optimal pain control, reduced use of opioids,improved range of motion after joint surgery, and facilitation of early discharge after ambulatory procedures. (McCartney et al., 2004) 
Ultrasound facilitates brachial plexus blockade, providing images of the plexus and surrounding structures, allowing real-time guidance of the needle to the nerve target, and permitting accurate deposition of the local anesthetic solution under constant observation. At interscalene, supraclavicular, infra clavicular, and axillary levels, as well as distally in the arm, ultrasound has been used to guide peripheral nerve blockade. (Mirza and Brown, 2011)
Dexmedetomidine also prolongs the effects of local anesthetic agents for posterior tibial nerve and greater palatine nerve sensory blockade. (Rancourt et al., 2012).

Dexmedetomidine, the pharmacologically active d-isomer of medetomidine is a highly specific and selective α2 adrenoceptor agonist with α2:α1 binding selectivity ratio of 1620:1 as compared to 220:1 for clonidine, thus decreasing the unwanted side effects of α1 receptors.(Carollo et al.,2008). The research done so far shows encouraging results for its use in intravenous sedation (ICU and operative patients), spinal,epidural,(Konakci et al.,2008) caudal anesthesia, and Bier’s block (Esmaoglu et al.,2005).
Kosugiet al., examined the effects of various adrenoceptor agonists including dexmedetomidine, tetracaine, oxymetazoline and clonidine, and also an α2 adrenoceptor antagonist (atipamezole) on compound action potential (CAP) recorded from frog sciatic nerve, and found that CAPs were inhibited by α2 adrenoceptoragents so that they were able to block nerve conduction.(Kosugi et al.,2010)Yoshitomi et al., demonstrated that dexmedetomidine as well as clonidine enhanced the local anesthetic action of lignocaine via peripheral α-2A adrenoceptors.(Yoshitomi et al.,2008) Dexmedetomidine, the pharmacologically active d-isomer of medetomidine is a highly specific and selective α2 adrenoceptor agonist with α2:α1 binding selectivity ratio of 1620:1 as compared to 220:1 for clonidine, thus decreasing the unwanted side effects of α1 receptors.(Carollo et al.,2008)
possibly also causing vasoconstriction around the site of injection, delayingthe absorption of local anesthetic and hence prolonging its effect. Esmaogluet al., reported prolongation of axillary brachi'al plexus block when dexmedetomidine was added to levobupivacaine.(Esmaoglu et al.,2010) Dexmedetomidine also prolongs the effects of local anesthetic agents for posterior tibial nerve and greater palatine nerve sensory blockade(Rancourt et al.,2012). 

. 

Some recent investigations have studied the effects of mixing dexmedetomidine with local anesthetics during peripheral nerve and nerve plexus blockade. A study by Obayah and colleagues added Dexmedetomidine to bupivacaine during placement of a greater palatine nerve block for cleft palate repair(Obayah  et al.,2010).
 The addition of dexmedetomidine to bupivacaine provided lower pain scores and prolonged analgesia (approximately 50%) with no negative effect on hemodynamics when compared with bupivacaine alone. Another study by Esmaoglu et al. mixed dexmedetomidine with levobupivacaine during placement of axillary brachial plexus blockade that resulted in shortening of block onset time and longer block duration resulting in improved postoperative analgesia.(Esmaoglu et al.,2010).

Several animal studies have investigated the analgesic effects of dexmedetomidine as an adjunct. A study performed on a rat model by Brummett and colleagues reported that dexmedetomidine added to ropivacaine during sciatic nerve blockade provided longer analgesia than systemic administration (Brummett et al., 2011). 
Local injection of dexmedetomidine alone provided a brief period of analgesia that may suggest a peripherally mediated mechanism for the analgesic action of dexmedetomidine. Another study in guinea pigs  added clonidine or dexmedetomidine to lidocaine that showed enhanced local analgesic effect. The authors Yoshitomi et al.postulated that improved analgesic efficacy of clonidine and dexmedetomidine was mediated through α2A-adrenoceptors.

Another sciatic nerve rat model investigation (Brummett et al.,2008)(combined with histopathologic evaluation) assessed the efficacy and safety of adding dexmedetomidine to bupivacaine. In this study, Brummett and colleagues discovered that Dexmedetomidine added to bupivacaine significantly potentiated sensory and motor blockade duration, however, dexmedetomidine alone failed to show any evidence of significant sensory or motor blockade. Histopathologic assessment of the sciatic nerves from the specimens in the study showed normal structure of axons and myelin. In another study by Brummettet al., they reported an antinociceptive effect of Dexmedetomidine in a rat model with sciatic nerve blockade where perineural injection of dexmedetomidine mixed with ropivacaine resulted in prolonged duration to thermal protection/ analgesia in a dose-dependent manner(Brummett et al.,2009). 
Several hypothesized mechanisms of action have been suggested to explain the analgesic effect of α2-adrenoceptor agonists. Some of these include vasoconstriction around the injection site, direct suppression of impulse propagation through neurons as a result of a complex interaction with axonal ion channels or receptors, local release of enkephalin-like substances, a decrease in localized inflammatory mediators and an increase in anti-inflammatory cytokines through an α2-adrenoceptor–mediated mechanism.(Yoshitomi et al.,2008)
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		26		67		1.66		86		85		82		82		80		81		80		81		75		76		73		75		73		84		19		356		24		320				390				1		1		2		3		4		4				28		63		1.65		85		88		86		82		80		78		76		75		76		86		78		68		64		71		14		550		21		530				680				0		0		1		2		3		4

		28		89		1.81		88		88		84		80		79		76		78		78		76		75		86		80		71		86		19		245		26		220				290				0		1		3		3		4		4				30		68		1.73		86		87		86		80		75		76		77		76		80		90		82		77		74		75		13		525		19		520				680				0		0		1		1		2		4

		23		66		1.86		87		90		88		85		82		79		78		75		84		77		84		75		90		90		17		330		24		300				360				0		0		1		3		4		5				21		61		1.78		84		84		82		81		82		79		74		72		81		84		80		75		73		75		12		570		18		540				700				1		1		1		1		2		5

		33		75		1.87		90		92		90		88		84		82		84		82		82		74		83		74		82		75		22		380		24		320				450				1		1		2		3		3		4				34		68		1.72		82		82		80		85		81		80		81		77		75		82		80		74		72		77		14		580		16		570				650				0		0		1		1		2		4

		34		71		1.75		86		85		84		84		82		81		83		82		77		92		86		76		76		76		18		360		22		325				430				0		0		1		4		4		5				33		90		1.59		80		81		80		84		82		84		82		78		82		87		85		82		76		76		12		560		19		530				680				0		0		1		1		2		4

		39		80		1.76		84		85		83		81		79		77		78		80		79		77		90		80		80		73		21		240		19		210				330				0		0		1		4		3		4				35		81		1.78		86		86		83		80		76		77		77		75		75		86		83		78		75		78		11		570		14		540				640				1		1		1		1		2		4

		51		65		1.74		87		88		84		82		80		78		77		79		71		88		75		82		76		80		12.5		325		24		305				360				1		1		2		4		4		5				42		73		1.76		84		85		83		82		80		78		77		74		81		81		79		78		74		78		12		600		16		560				550				0		0		1		1		2		4

		45		68		1.82		80		84		85		83		80		80		78		78		75		74		88		71		72		81		20		310		18		200				350				0		1		2		3		4		4				40		65		1.74		86		87		85		82		80		80		78		76		82		83		78		72		71		74		15		640		12		580				540				0		0		1		3		3		4

		49		70		1.74		86		88		90		88		87		90		88		90		72		76		80		73		80		90		12.5		280		22		240				315				1		1		2		4		4		5				42		74		1.72		90		91		90		85		84		82		82		80		86		87		75		71		68		74		10		680		13		590				610				0		0		1		2		2		5

		34		87		1.91		90		88		88		86		86		90		88		88		78		88		88		76		83		94		12.5		360		26		420				390				0		1		3		4		4		5				30		72		1.75		84		88		88		83		82		80		81		79		87		76		74		68		64		68		14		490		17		480				640				0		0		1		3		3		5
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																																																				females		14		12												II		6		7														mean MAP																																group I		group II						3.5		4.75		5.62		5.72		5.65		5.58		5.59		7.01														Group 1		18.58		6.6																		Group1		324.36		51.77										Group 1		23.6		3.04										Group 1		281.83				56.5														Group 1		371.5				47.14												Group 1		Group II				Group1		Group11

						9.43		7.77												8.28		7.54												0.07		0.07																																																																																preblock		87.83		86.93						3.81		4.14		3.99		3.95		4.19		4.26		4.44		4.19														Group 2		13.9		2.02																		Group 2		695.83		89.51										Group 2		16.86		2.5										Group 2		535				36.36														Group 2		693.33				83.59										2h		0.36		0.3				0.5		0.5

																																																																																						group I		group II				3.5		4.05		3.67		3.2		3.39		3.83		3.65		3.76										5 min		88.46		87.56																																																																																																																								4h		0.56		0.54				0.57		0.61
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		GROUP I																																																														Group 11

		AGE		WEIGHT		HEIGHT				MAP												HR														SENSORY BLOCK				MOTOR BLOCK				duration of analgesia				VAS																age		weight		hieght				MAP																HR										SENSORY BLOCK				MOTOR BLOCK				DURATION OF ANALGESIA						VAS

								before block		5 MIN		10 MIN		15min		30 MIN		45min		60min		120min		before block		5min		10min		30 MIN		60 MIN		120 NIN		ONSET		DURATION		ONSET		DURATION								2 H		4H		6H		8H		10H		12H										before block		5MIN		10MIN		15MIN		30MIN		45MIN		60MIN		120MIN		before block		5MIN		10MIN		30MIN		60MIN		120MIN		ONSSET		DURATION		ONSET		DURATION								2h		4h		6h		8h		10h		12h

		27		80		1.7		90		90		88		86		85		84		80		77		84		80		84		80		88		90		26		330		25		240				360				0		1		2		3		3		4				29		82		1.84		88		90		88		85		82		80		78		75		77		78		75		74		73		77		15		540		16		500				780				0		0		1		1		2		5

		33		85		1.75		92		94		90		88		86		82		80		79		85		90		92		94		84		95		24		300		28		270				380				1		1		2		4		4		5				38		77		1.82		87		88		87		84		83		82		80		79		75		77		74		70		69		75		15		560		15		510				720				1		0		1		1		2		5

		38		65		1.78		87		88		87		86		82		84		82		80		74		95		88		83		76		88		16.5		285		26		220				330				0		1		3		3		4		5				35		70		1.77		85		86		86		88		85		84		82		80		82		80		79		76		66		70		16		572		13		530				820				1		0		1		1		2		5

		24		77		1.82		88		85		85		84		84		82		82		78		77		88		84		86		71		82		20		350		22		290				425				1		1		2		4		4		5				29		68		1.68		84		84		80		84		84		82		77		78		84		85		82		78		75		70		18		600		20		550				800				0		0		1		1		2		4

		50		72		1.8		84		88		85		84		81		76		75		75		76		84		86		84		90		86		23		275		24		260				320				0		0		1		3		3		5				49		75		1.76		90		92		90		85		84		80		75		75		82		84		76		72		69		74		17		620		19		540				870				0		0		1		2		3		4

		29		74		1.66		85		87		85		85		84		80		81		75		75		86		88		90		75		95		19		280		26		250				320				1		1		1		3		4		4				26		70		1.79		95		94		92		88		82		77		76		75		76		77		72		74		70		74		15		540		17		510				840				0		0		1		1		3		4

		24		73		1.68		87		88		85		84		83		81		80		77		75		75		80		85		71		88		22		260		21		220				310				0		0		1		2		3		5				25		79		1.68		96		97		91		86		74		72		70		74		84		86		72		71		69		72		14		580		18		520				720				0		0		1		1		2		5

		26		83		1.78		95		98		94		90		88		85		86		79		72		72		70		76		73		86		18		380		20		300				400				1		0		1		4		4		4				27		80		1.85		90		92		90		80		79		76		75		72		74		75		70		70		66		71		12		570		15		540				650				0		0		1		1		2		4
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		GROUP I																																																														Group 11

		AGE		WEIGHT		HEIGHT				MAP												HR														SENSORY BLOCK				MOTOR BLOCK				duration of analgesia				VAS																age		weight		hieght				MAP																HR										SENSORY BLOCK				MOTOR BLOCK				DURATION OF ANALGESIA						VAS

								before block		5 MIN		10 MIN		15min		30 MIN		45min		60min		120min		before block		5min		10min		30 MIN		60 MIN		120 NIN		ONSET		DURATION		ONSET		DURATION								2 H		4H		6H		8H		10H		12H										before block		5MIN		10MIN		15MIN		30MIN		45MIN		60MIN		120MIN		before block		5MIN		10MIN		30MIN		60MIN		120MIN		ONSSET		DURATION		ONSET		DURATION								2h		4h		6h		8h		10h		12h

		27		80		1.7		90		90		88		86		85		84		80		77		84		80		84		80		88		90		26		330		25		240				360				0		1		2		3		3		4				29		82		1.84		88		90		88		85		82		80		78		75		77		78		75		74		73		77		15		540		16		500				780				0		0		1		1		2		5
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