                                                                                                      Results


 RESULTS  
 In this study 180 patients were divided into 2 main groups A&B:

Group A (Double injection axillary brachial plexus block): In this group 90 patients were studied and distributed into 3 equal subgroups AI, AII & AIII. 

Group B (Single injection infraclavicular brachial plexus block by the coracoid approach): In this group 90 patients were studied and distributed into 3 equal subgroups BI, BII & BIII. 
Data were represented as mean ± SD, numbers or percentage. 
· P > 0.05 non significant. 
· P < 0.05 significant.

· P < 0.001 highly significant.

· P < 0.0001 very highly significant.

 The mean age, weight and sex ratio of the 6 subgroups are shown in (Table-8). The mean age was 32.4±11.31, 34.2±10.07, 35.8±12.02, 35.1±10.91, 32.13±9.38 and 33.1±10.06 for subgroups AI, AII, AIII, BI, BII and BIII respectively. There was no statistically significant difference (P > 0.05) between the 6 subgroups. The mean weight was 73.1±10.3, 74.56±8.72, 74.13±9.25, 79.2±8.78, 74.4±10.26 and 71±10.29 for subgroups AI, AII, AIII, BI, BII and BIII respectively. There was no statistically significant difference (P > 0.05) between the 6 subgroups. Sex ratio (Male/female) was 16/14, 12/18, 12/18, 16/14, 13/17 and 13/17 for subgroups AI, AII, AIII, BI, BII and BIII respectively. There was no statistically significant difference (P > 0.05) between the 6 subgroups.

During the performance of the blocks, motor response to electrical stimulation ≤ 0.5 mA 2Hz was elicited after first attempt (Easy) in 66.67% & 57.78% of cases in the groups A & B respectively. There was no statistically significant difference (P > 0.05) between the 2 groups.
 Motor response to electrical stimulation ≤ 0.5 mA 2Hz was elicited after few attempts (Intermediate) in 15.55% & 14.44% of cases in the groups A & B respectively. There was no statistically significant difference (P > 0.05) between the 2 groups.
 Motor response to electrical stimulation ≤ 0.5 mA 2Hz was elicited after several attempts (Difficult) in 6.67% & 11.11% of cases in the groups A & B respectively. There was no statistically significant difference (P > 0.05) between the 2 groups. 
Motor response to electrical stimulation ≤ 0.5 mA 2Hz was not elicited (Failed block) in 11.11% & 16.67% of cases in the groups A & B respectively. There was no statistically significant difference (P > 0.05) between the 2 groups. In group A 10 cases required general anesthesia while in group B 15 cases required general anesthesia i.e. failed block (Table-9). 
Mean time to perform the block (start of skin disinfection – end of injection) was 4±1.8 and 5±2 min for group A and B respectively. There was no statistically significant difference (P > 0.05) between the 2 groups (Table-10).    

There were 78 brachial plexus blocks for bone and joint surgery (Table-11) and 102 blocks for soft tissue and tendon surgery (Table-12). There was no statistically significant difference (P > 0.05) between the 6 subgroups as regards percentage of type of surgery.

Frequency of blockade of each peripheral nerve of successful blocks in groups A&B is summarized in (Table-13). There was no statistically significant difference (P > 0.05) between the 2 groups regarding musculocutaneous, median, ulnar, medial cutaneous nerve of the arm and medial cutaneous nerve of the forearm. There was statistically significant difference (P < 0.05) between the 2 groups regarding radial and axillary nerves. Complete blocks overall was 88.89% and 83.33% for group A and B respectively. There was no statistically significant difference (P > 0.05) between the 2 groups
Frequency of cases required supplementation for peripheral nerve of successful blocks in groups A&B is summarized in (table-14). There was no statistically significant difference (P > 0.05) between the 2 groups regarding musculocutaneous, median, and medial cutaneous nerve of the forearm. There was statistically significant difference (P < 0.05) between the 2 groups regarding radial and ulnar nerves. Medial cutaneous nerve of the arm and axillary nerves were not supplemented as surgical procedures did not involve areas supplied by them.

Tourniquet tolerance varied widely between the 2 groups A and B. While in group A if a pneumatic tourniquet was used the medial brachial coetaneous nerve (C8-T1) and the intercostobrachial nerve (T2) were blocked by 5ml lidocaine 2% as a skin wheel at the upper part of the medial side of the arm, but in group B of the 75 successful blocks in 70 cases a pneumatic tourniquet was used and only 3 cases required that the medial brachial coetaneous nerve (C8-T1) and the intercostobrachial nerve (T2) to be blocked by 5ml lidocaine 2% as a skin wheel at the upper part of the medial side of the arm.
There was no statistically significant difference (P > 0.05) between subgroups AI and AII as regards the onset time of sensory nerve blockade, peak sensory effect, duration of sensory block and postoperative analgesia (Table-15).
There was no statistically significant difference (P > 0.05) between subgroups AI and AIII as regards the onset time of sensory nerve blockade and peak sensory effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of sensory block (4.17±1.71hr and 6.38±1.52 hr for the 2 subgroups AI and AIII respectively) and postoperative analgesia (7.83±3.20 hr and 11.33±1.98 hr for the 2 subgroups AI and AIII respectively) (Table-16).
There was no statistically significant difference (P > 0.05) between subgroups AII and AIII as regards the onset time of sensory nerve blockade and peak sensory effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of sensory block (4.3±1.51hr and 6.38±1.52 hr for the 2 subgroups AII and AIII respectively) and postoperative analgesia (8.03±2.82 hr and 11.33±1.98 hr for the 2 subgroups AII and AIII respectively) (Table-17).
There was no statistically significant difference (P > 0.05) between subgroups BI and BII as regards the onset time of sensory nerve blockade, peak sensory effect, duration of sensory block and postoperative analgesia (Table-18).
There was no statistically significant difference (P > 0.05) between subgroups BI and BIII as regards the onset time of sensory nerve blockade and peak sensory effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of sensory block (3.84±1.77 hr and 6.46±1.62 hr for the 2 subgroups BI and BIII respectively) and postoperative analgesia (7.3±3.39 hr and 11.77±2.12 hr for the 2 subgroups BI and BIII respectively) (Table-19).
There was no statistically significant difference (P > 0.05) between subgroups BII and BIII as regards the onset time of sensory nerve blockade and peak sensory effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of sensory block (4.09±1.87 hr and 6.46±1.62 for the 2 subgroups BII and BIII respectively) and postoperative analgesia (7.43±3.46 hr and 11.77±2.12 hr for the 2 subgroups BII and BIII respectively) (Table-20).
There was no statistically significant difference (P > 0.05) between subgroups AI and BI as regards the onset time of sensory nerve blockade, peak sensory effect, duration of sensory block and postoperative analgesia (Table-21).
There was no statistically significant difference (P > 0.05) between subgroups AI and BII as regards the onset time of sensory nerve blockade, peak sensory effect, duration of sensory block and postoperative analgesia (Table-22).
There was no statistically significant difference (P > 0.05) between subgroups AI and BIII as regards the onset time of sensory nerve blockade and peak sensory effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of sensory block (4.17±1.71 hr and 6.46±1.62 hr for the 2 subgroups AI and BIII respectively) and postoperative analgesia (7.83±3.20 hr and 11.77±2.12 hr for the 2 subgroups AI and BIII respectively) (Table-23).
There was no statistically significant difference (P > 0.05) between subgroups AII and BI as regards the onset time of sensory nerve blockade, peak sensory effect, duration of sensory block and postoperative analgesia (Table-24).
There was no statistically significant difference (P > 0.05) between subgroups AII and BII as regards the onset time of sensory nerve blockade, peak sensory effect, duration of sensory block and postoperative analgesia (Table-25).
There was no statistically significant difference (P > 0.05) between subgroups AII and BIII as regards the onset time of sensory nerve blockade and peak sensory effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of sensory block (4.3±1.5 hr and 6.46±1.62 hr for the 2 subgroups AII and BIII respectively) and postoperative analgesia (8.03±2.82 hr and 11.77±2.12 hr for the 2 subgroups AII and BIII respectively) (Table-26).
There was no statistically significant difference (P > 0.05) between subgroups AIII and BI as regards the onset time of sensory nerve blockade and peak sensory effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of sensory block (6.38±1.52 hr and 3.84±1.77 hr for the 2 subgroups AIII and BI respectively) and postoperative analgesia (11.33±1.98 hr and 7.3±3.39 hr for the 2 subgroups AIII and BI respectively) (Table-27).
There was no statistically significant difference (P > 0.05) between subgroups AIII and BII as regards the onset time of sensory nerve blockade and peak sensory effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of sensory block (6.38±1.52 hr and 4.09±1.87 hr for the 2 subgroups AIII and BII respectively) and postoperative analgesia (11.33±1.98 hr and 7.43±3.46 hr for the 2 subgroups AIII and BII respectively) (Table-28).
There was no statistically significant difference (P > 0.05) between subgroups AIII and BIII as regards the onset time of sensory nerve blockade, peak sensory effect, duration of sensory block and postoperative analgesia (Table-29).
Comparison of sensory characteristics between the six subgroups is represented in (Table -30)  
There was no statistically significant difference (P > 0.05) between subgroups AI and AII as regards the onset time of motor nerve blockade, peak motor effect and duration of motor block (Table-31).
There was no statistically significant difference (P > 0.05) between subgroups AI and AIII as regards the onset time of motor nerve blockade and peak motor effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of motor block (5.81±2.40 hr and 8.80±1.92 hr for the 2 subgroups AI and AIII respectively) (Table-32).
There was no statistically significant difference (P > 0.05) between subgroups AII and AIII as regards the onset time of motor nerve blockade and peak motor effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of motor block (6.1±1.6 hr and 8.80±1.92 hr for the 2 subgroups AII and AIII respectively) (Table-33).
There was no statistically significant difference (P > 0.05) between subgroups BI and BII as regards the onset time of motor nerve blockade, peak motor effect and duration of motor block (Table-34).
There was no statistically significant difference (P > 0.05) between subgroups BI and BIII as regards the onset time of motor nerve blockade and peak motor effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of motor block (6.13±1.82 hr and 8.69±1.64 hr for the 2 subgroups BI and BIII respectively) (Table-35).
There was no statistically significant difference (P > 0.05) between subgroups BII and BIII as regards the onset time of motor nerve blockade and peak motor effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of motor block (5.88±2.47 hr and 8.69±1.64 hr for the 2 subgroups BI and BIII respectively) (Table-36).
There was no statistically significant difference (P > 0.05) between subgroups AI and BI as regards the onset time of motor nerve blockade, peak motor effect and duration of motor block (Table-37).
There was no statistically significant difference (P > 0.05) between subgroups AI and BII as regards the onset time of motor nerve blockade, peak motor effect and duration of motor block (Table-38).
There was no statistically significant difference (P > 0.05) between subgroups AI and BIII as regards the onset time of motor nerve blockade and peak motor effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of motor block (5.81±2.40 hr and 8.69±1.64 hr for the 2 subgroups AI and BIII respectively) (Table-39).
There was no statistically significant difference (P > 0.05) between subgroups AII and BI as regards the onset time of motor nerve blockade, peak motor effect and duration of motor block (Table-40).
There was no statistically significant difference (P > 0.05) between subgroups AII and BII as regards the onset time of motor nerve blockade, peak motor effect and duration of motor block (Table-41).
There was no statistically significant difference (P > 0.05) between subgroups AII and BIII as regards the onset time of motor nerve blockade and peak motor effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of motor block (6.1±1.6 hr and 8.69±1.64 hr for the 2 subgroups AII and BIII respectively) (Table-42).
There was no statistically significant difference (P > 0.05) between subgroups AIII and BI as regards the onset time of motor nerve blockade and peak motor effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of motor block (8.80±1.92 hr and 6.13±1.82 hr for the 2 subgroups AIII and BI respectively) (Table-43).
There was no statistically significant difference (P > 0.05) between subgroups AIII and BII as regards the onset time of motor nerve blockade and peak motor effect. There was statistically significant difference (P < 0.05) between the 2 subgroups regarding duration of motor block (8.80±1.92 hr and 5.88±2.47 hr for the 2 subgroups AIII and BII respectively) (Table-44).
There was no statistically significant difference (P > 0.05) between subgroups AIII and BIII as regards the onset time of motor nerve blockade, peak motor effect and duration of motor block (Table-45).

Comparison of motor characteristics between the six subgroups is represented in (Table -46)  
There was no statistically significant difference (P > 0.05) between six subgroups AI, AII, AIII, BI, BII and BIII as regards the postoperative analgesic characteristics (VAS and analgesic supplements) (4h), (6h) and (8h) postoperatively.  There was statistically significant difference (P < 0.05) between the 6 subgroups (10h) and (12h) postoperatively. The mean VAS (10h) was 4.00±1.76, 3.97±1.43, 2.80±1.48, 4.10±2.01, 3.87±1.89 and 2.60±1.97 for subgroups AI, AII, AIII, BI, BII and BIII respectively. The mean VAS (12h) was 5.23±2.34, 5.3±1.91, 3.93±1.48, 5.47±2.67, 5.07±2.45 and 3.97±1.97 for subgroups AI, AII, AIII, BI, BII and BIII respectively. 
Rescue analgesia in the form of paracetamol 500mg tablets up to 8 tablets/24 hr orally was given on patient request; it was calculated throughout the 1st 24hr postoperative and documented. The results were 2.13±0.333 gm/24hr, 3.02±0.379 gm/24hr, 1.0±0.316 gm/24hr, 2.92±0.373 gm/24hr, 3.01±0.323 gm/24hr and 1.16±0.314 gm/24hr for subgroups AI, AII, AIII, BI, BII and BIII respectively. There was statistically significant difference (P < 0.05) between the 6 subgroups. Patients not responding to oral paracetamol were given mepridine 0.5mg/kg IM on request or if VAS ≥4. The number of those patients was 3(11.5%), 3(11.1%), 2(2.4%), 1(4%), 2(8%) and 1(4%) for subgroups AI, AII, AIII, BI, BII and BIII respectively.
Complications during performance of procedures are summarized in (Table-48). Arterial puncture (hematoma) of the axillary artery and subclavian artery was observed in 4.44% and 1.11% of group A and B respectively. There was statistically significant difference between the 2 groups (P < 0.0001). Accidental IV injection of ropivacaine was observed in 2.22% and 1.11% of group A and B respectively. There was statistically significant difference between the 2 groups (P < 0.0001). Patients complained of tinnitus and immediately thereafter a generalized clonic convulsions occurred which lasted 1-2 min. Accidental IV injection of ketamine was observed in 4.44% and 1.11% of group A and B respectively. There was statistically significant difference between the 2 groups (P < 0.0001).  Patients complained of visual hallucinations. Median nerve damage was observed in 2.22% of group A and posterior cord (radial nerve) damage was observed in 3.33% B. There was statistically significant difference between the 2 groups (P < 0.05). There was only 1 case of pneumothorax in group B and there was no need for treatment.
Table (6) Comparison of age, weight and sex in the six subgroups.
	
	Age (years)
	Weight (kg)
	Sex

	
	
	
	Male
	Female

	Group
	Subgroup
	Mean ± SD
	Mean ± SD
	No
	%
	No
	%

	Group A
	AI
	32.4 ± 11.31
	73.1 ± 10.3
	16
	53.44
	14
	46.66

	
	AII
	34.2 ± 10.07
	74.56 ± 8.72
	12
	40
	18
	60

	
	AIII
	35.8 ± 12.02
	74.13 ± 9.25
	12
	40
	18
	60

	Group B
	BI
	35.1 ± 10.91
	79.2 ± 8.78
	16
	53.44
	14
	46.66

	
	BII
	32.13 ± 9.38
	74.4 ± 10.26
	13
	43.33
	17
	56.67

	
	BIII
	33.1 ± 10.06
	71.9 ± 10.29
	13
	43.33
	17
	56.67

	Significance test
	ANOVA(F)=1.742

P>0.05
	ANOVA(F)=1.863

P>0.05
	X2 = 1.98

p>0.05




Table (7) Difficulty in obtaining response to electrical stimulation.
	P
	Z test
	Group B


	Group A
	Group 

State 

	
	
	%


	No
	%

	No
	

	P>0.05
	0.931
	57.78
	52
	66.67


	60
	Easy (first attempt)



	P>0.05
	0.199
	14.44


	13
	15.55
	14
	Intermediate (few attempts)



	P>0.05
	1.062
	11.11
	10
	6.67
	6
	Difficult (several attempts)



	P>0.05
	1.045
	16.67
	15
	11.11
	10
	None (failed block)




Table (8) Mean time to perform the block.
	P


	t


	Group B

Mean ± SD
	Group A

Mean ± SD


	                               Group 

Variable 

	P>0.05
	3.525
	5 ± 2
	4 ± 1.8
	Mean time to perform the block(min) 




	Total
	Fracture elbow


	Removal of plates

and screws (radius/ulna)
	Open reduction of fracture of forearm and hands


	                                  Subgroup

Procedure
	Table (9) Surgery performed on bones and joints (78 cases).


	15
	4     26.67
	3         20
	8     53.33
	A I

No.      %
	

	11
	3     27.28
	2     18.18
	6     54.54
	A II

No.       %
	

	13
	4     30.74
	3      23.1
	6     46.16
	A III

No.       %
	

	12
	3         25
	3         25
	6         50
	B I

No.       %
	

	14
	4     28.58
	3     21.42
	7          50
	B II

No.       %
	

	13
	3       23.1
	3       23.1
	7       53.8
	B III

No.       %
	

	
	0.998816

	0.999454

	0.999705


	X2
	

	
	P>0.05
	P>0.05
	P>0.05
	P
	


	Total
	Excision of carpal ganglion and soft tissue mass
	Depridment
	Tendon repair
	Release of carpal tunnel and de Quervain


	                              Subgroup 

Procedure
	Table (10) Soft tissue and tendon surgery (102 cases).


	15
	3         20
	3         20
	3         20

	6         40
	A I

No.      %
	

	19
	4     21.05
	3       15.8
	4     21.05
	8       42.1
	A II

No.      %
	

	17
	3       17.6
	3       17.6
	4       23.5
	7      41.3
	A III

No.      %
	

	18
	5       27.7
	2       11.2
	4     22.2
	7      38.9
	B I

No.      %
	

	16
	5     31.25
	2       12.5
	3     18.75


	6      37.5
	B II

No.      %
	

	17
	5     29.4
	3       17.6
	3       17.6
	6      35.4
	B III

No.      %
	

	
	0.954804
	0.98784

	0.999159

	0.99965

	X2
	

	
	P>0.05
	P>0.05
	P>0.05
	P>0.05
	P
	


Table (11) Frequency of blockade of each peripheral nerve of successful blocks in groups A&B

	                    Group                       

Nerve
	Group A

(80/90)
	Group B

(75/90)
	Z test
	P

	
	No
	%
	No
	%
	
	

	Musculocutaneous
	80
	100
	73
	97.33
	0.168
	P>0.05

	Radial
	48
	60
	74
	98.67
	3.31
	P<0.05

	Median
	80
	100
	73
	97.33
	0.168
	P>0.05

	Ulnar
	70
	87.5
	70
	93.33
	0184
	P>0.05

	Medial cutaneous nerve of the forearm
	75
	93.75
	70
	93.33
	0.027
	P>0.05

	Medial cutaneous nerve of the arm
	74
	92.5
	45
	60
	2.627
	P<0.05

	Axillary 
	40
	50
	73
	97.33
	3.436
	P<0.05

	Complete blocks overall 
	80
	88.89
	75
	83.33
	0.435
	P<0.05


Table (12) Frequency of cases required supplementation for peripheral nerves of successful blocks in groups A&B.
	                    Group                       

Nerve
	Group A

(80)
	Group B

(75)
	Z test
	P

	
	No
	%
	No
	%
	
	

	Musculocutaneous
	0
	0
	2
	2.67
	1.264
	P>0.05

	Radial
	32
	40
	1
	1.33
	8.755
	P<0.0001

	Median
	0
	0
	2
	2.67
	1.264
	P>0.05

	Ulnar
	10
	12.5
	5
	6.66
	2.247
	P<0.05

	Medial cutaneous nerve of the forearm
	5
	6.25
	5
	6.66
	0.428
	P>0.05

	Medial cutaneous nerve of the arm
	0
	0
	0
	0
	-
	-

	Axillary 
	0
	0
	0
	0
	-
	-


Table (13) Comparison of sensory characteristics between subgroups AI & AII

	P


	t


	Subgroup A II

Mean ± SD
	Subgroup AI

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.3373
	 21.57 ± 7.57
	20.87 ± 8.48
	Onset time (min)



	P>0.05
	0.0872
	 35 ± 12.24
	35.3 ± 14.32
	Peak sensory effect (min)



	P>0.05
	0.3743
	 4.3 ± 1.5
	4.17 ± 1.71
	Duration of anesthesia (hr)



	P>0.05
	0.3063
	 8.03 ± 2.82
	7.83 ± 3.20
	Duration of postoperative analgesia (hr)




Table (14) Comparison of sensory characteristics between subgroups AI & AIII

	P


	t


	Subgroup A III

Mean ± SD
	Subgroup A I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.5347
	22 ± 7.82  
	20.87 ± 8.48
	Onset time (min)



	P>0.05
	0.4179
	 36.77 ± 12.89
	35.3 ± 14.32
	Peak sensory effect (min)



	P<0.05
	4.972
	6.38 ± 1.52
	4.17 ± 1.71
	Duration of anesthesia (hr)



	P<0.05
	4.767
	11.33 ± 1.98
	7.83 ± 3.20
	Duration of postoperative analgesia (hr)




Table (15) Comparison of sensory characteristics between subgroups AII & AIII

	P


	t


	Subgroup A III

Mean ± SD
	Subgroup A II

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.2164
	22 ± 7.82  
	 21.57 ± 7.57
	Onset time (min)



	P>0.05
	0.5454
	 36.77 ± 12.89
	 35 ± 12.24
	Peak sensory effect (min)



	P<0.05
	5.061
	6.38 ± 1.52
	 4.3 ± 1.5
	Duration of anesthesia (hr)



	P<0.05
	4.976
	11.33 ± 1.98
	 8.03 ± 2.82
	Duration of postoperative analgesia (hr)




Table (16) Comparison of sensory characteristics between subgroups BI & BII

	P


	t


	Subgroup B II

Mean ± SD
	Subgroup B I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.1720
	19.5 ± 9.07
	19.1 ± 8.94
	Onset time (min)



	P>0.05
	0.0504
	32.97 ± 15.28
	33.17 ± 15.47
	Peak sensory effect (min)



	P>0.05
	0.5318
	4.09 ± 1.87
	3.84 ± 1.77
	Duration of anesthesia (hr)



	P>0.05
	0.1470
	7.43 ± 3.46
	7.3 ± 3.39
	Duration of postoperative analgesia (hr) 



Table (1) Comparison of sensory characteristics between subgroups BI & BIII

	P


	t


	Subgroup B III

Mean ± SD
	Subgroup B I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.4084
	20.07 ± 9.45
	19.1 ± 8.94
	Onset time (min)



	P>0.05
	0.2650
	32.13 ± 14.93
	33.17 ± 15.47
	Peak sensory effect (min)



	P<0.05
	5.460
	6.46±1.62
	3.84 ± 1.77
	Duration of anesthesia (hr)



	P<0.05
	5.590
	11.77±2.12
	7.3 ± 3.39
	Duration of postoperative analgesia (hr) 



Table (18) Comparison of sensory characteristics between subgroups BII & BIII

	P


	t


	Subgroup B III

Mean ± SD
	Subgroup B II

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.2384
	20.07 ± 9.45
	19.5 ± 9.07
	Onset time (min)



	P>0.05
	0.2154
	32.13 ± 14.93
	32.97 ± 15.28
	Peak sensory effect (min)



	P<0.05
	4.790
	6.46±1.62
	4.09 ± 1.87
	Duration of anesthesia (hr)



	P<0.05
	5.347
	11.77±2.12
	7.43 ± 3.46
	Duration of postoperative analgesia (hr)




Table (19) Comparison of sensory characteristics between subgroups AI & BI

	P


	t


	Subgroup B I

Mean ± SD
	Subgroup A I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.7868
	19.1 ± 8.94
	20.87 ± 8.48
	Onset time (min)



	P>0.05
	0.5534
	33.17 ± 15.47
	35.3 ± 14.32
	Peak sensory effect (min)



	P>0.05
	0.8519
	3.84 ± 1.77
	4.17 ± 1.71
	Duration of anesthesia (hr)



	P>0.05
	0.7183
	7.3 ± 3.39
	7.83 ± 3.20
	Duration of postoperative analgesia (hr) 



Table (20) Comparison of sensory characteristics between subgroups AI & BII

	P


	t


	Subgroup B II

Mean ± SD
	Subgroup A I

Mean ± SD


	Subgroup 

Variable 

	P>0.05
	0.6043
	19.5 ± 9.07
	20.87 ± 8.48
	Onset time (min)



	P>0.05
	0.6094
	32.97 ± 15.28
	35.3 ± 14.32
	Peak sensory effect (min)



	P>0.05
	0.1986
	4.09 ± 1.87
	4.17 ± 1.71
	Duration of anesthesia (hr)



	P>0.05
	0.5343
	7.43 ± 3.46
	7.83 ± 3.20
	Duration of postoperative analgesia (hr) 



Table (21) Comparison of sensory characteristics between subgroups AI & BIII

	P


	t


	Subgroup B III

Mean ± SD
	Subgroup A I

Mean ± SD


	Subgroup 

Variable 

	P>0.05
	0.3451
	20.07 ± 9.45
	20.87 ± 8.48
	Onset time (min)



	P>0.05
	0.8393
	32.13 ± 14.93
	35.3 ± 14.32
	Peak sensory effect (min)



	P<0.05
	4.911
	6.46±1.62
	4.17 ± 1.71
	Duration of anesthesia (hr)



	P<0.05
	5.204
	11.77±2.12
	7.83 ± 3.20
	Duration of postoperative analgesia (hr)




Table (22) Comparison of sensory characteristics between subgroups AII & BI

	P


	t


	Subgroup B I

Mean ± SD
	Subgroup A II

Mean ± SD


	Subgroup 

Variable 

	P>0.05
	1.1549
	19.1 ± 8.94
	 21.57 ± 7.57
	Onset time (min)



	P>0.05
	0.5081
	33.17 ± 15.47
	 35 ± 12.24
	Peak sensory effect (min)



	P>0.05
	1.0860
	3.84 ± 1.77
	 4.3 ± 1.5
	Duration of anesthesia (hr)



	P>0.05
	0.9067
	7.3 ± 3.39
	 8.03 ± 2.82
	Duration of postoperative analgesia (hr) 



Table (23) Comparison of sensory characteristics between subgroups AII & BII

	P


	t


	Subgroup B II

Mean ± SD
	Subgroup A II

Mean ± SD


	Subgroup 

Variable 

	P>0.05
	0.9597
	19.5 ± 9.07
	 21.57 ± 7.57
	Onset time (min)



	P>0.05
	0.5679
	32.97 ± 15.28
	 35 ± 12.24
	Peak sensory effect (min)



	P>0.05
	0.4798
	4.09 ± 1.87
	 4.3 ± 1.5
	Duration of anesthesia (hr)



	P>0.05
	0.7362
	7.43 ± 3.46
	 8.03 ± 2.82
	Duration of postoperative analgesia (hr)




Table (24) Comparison of sensory characteristics between subgroups AII & BIII

	P


	t


	Subgroup B III

Mean ± SD
	Subgroup A II

Mean ± SD


	Subgroup 

Variable 

	P>0.05
	0.6785
	20.07 ± 9.45
	 21.57 ± 7.57
	Onset time (min)



	P>0.05
	0.8142
	32.13 ± 14.93
	 35 ± 12.24
	Peak sensory effect (min)



	P<0.05
	4.978
	6.46±1.62
	 4.3 ± 1.5
	Duration of anesthesia (hr)



	P<0.05
	5.430
	11.77±2.12
	 8.03 ± 2.82
	Duration of postoperative analgesia (hr)




Table (25) Comparison of sensory characteristics between subgroups AIII & BI

	P


	t


	Subgroup B I

Mean ± SD
	Subgroup A III

Mean ± SD


	Subgroup 

Variable 

	P>0.05
	1.3373
	19.1 ± 8.94
	22 ± 7.82  
	Onset time (min)



	P>0.05
	0.9792
	33.17 ± 15.47
	 36.77 ± 12.89
	Peak sensory effect (min)



	P<0.05
	5.530
	3.84 ± 1.77
	6.38 ± 1.52
	Duration of anesthesia (hr)



	P<0.05
	5.181
	7.3 ± 3.39
	11.33 ± 1.98
	Duration of postoperative analgesia (hr) 



Table (26) Comparison of sensory characteristics between subgroups AIII & BII

	P


	t


	Subgroup B II

Mean ± SD
	Subgroup A III

Mean ± SD


	Subgroup 

Variable 

	P>0.05
	1.1434
	19.5 ± 9.07
	22 ± 7.82  
	Onset time (min)



	P>0.05
	1.0412
	32.97 ± 15.28
	 36.77 ± 12.89
	Peak sensory effect (min)



	P<0.05
	4.8226
	4.09 ± 1.87
	6.38 ± 1.52
	Duration of anesthesia (hr)



	P<0.05
	4.936
	7.43 ± 3.46
	11.33 ± 1.98
	Duration of postoperative analgesia (hr) 



Table (27) Comparison of sensory characteristics between subgroups AIII & BIII

	P


	t


	Subgroup B III

Mean ± SD
	Subgroup A III

Mean ± SD


	Subgroup 

Variable 

	P>0.05
	0.8618
	20.07 ± 9.45
	22 ± 7.82  
	Onset time (min)



	P>0.05
	1.2885
	32.13 ± 14.93
	 36.77 ± 12.89
	Peak sensory effect (min)



	P>0.05
	0.1717
	6.46±1.62
	6.38 ± 1.52
	Duration of anesthesia (hr)



	P>0.05
	0.7719
	11.77±2.12
	11.33 ± 1.98
	Duration of postoperative analgesia (hr)



	Postoperative analgesia (hr)
	Duration  (hr)


	Peak sensory effect (min)


	Onset time (min)


	Subgroup
Variable
	Table (28)  Comparison of sensory characteristics between  the six subgroups



	7.83 ± 3.20
	4.17 ± 1.71
	35.3 ± 14.32
	20.87 ± 8.48
	A I

Mean ±SD


	

	8.03 ± 2.82
	4.3 ± 1.5
	35 ± 12.24
	21.57 ± 7.57
	A II

Mean ± SD


	

	11.33±1.98
	6.38±1.52
	36.77 ± 12.89
	22 ± 7.82  
	A III

Mean ± SD


	

	7.3 ± 3.39
	3.84 ± 1.77
	33.17±15.47
	19.1 ± 8.94
	B I

Mean ± SD
	

	7.43 ± 3.46
	4.09 ± 1.87
	32.97±15.28
	19.5 ± 9.07
	B II

Mean ± SD
	

	11.77±2.12
	6.46±1.62
	32.13 ± 14.93
	20.07 ± 9.45
	B III

Mean ± SD
	

	2.541
	2.242
	0.4350
	0.5445
	ANOVA
(F)
	

	P<0.05
	P<0.05
	P>0.05
	P>0.05
	P
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Figure (36) Comparison of sensory block onset time between six subgroups
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Figure (37) Comparison of sensory block peak time between six subgroups
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Figure (38) Comparison of sensory block duration between six subgroups
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Figure (39) Comparison of postoperative analgesia between six subgroups
Table (29) Comparison of motor characteristics between subgroups AI & AII

	P


	t


	Subgroup A II

Mean ± SD
	Subgroup A I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.0179
	16.67 ± 6.02
	16.7 ± 6.92
	Onset time (min)



	P>0.05
	0.0987
	26.57 ± 9.34
	26.83 ± 10.99
	Peak motor effect (min)



	P>0.05
	0.5156
	6.1 ± 1.6
	5.81 ± 2.40
	Duration  (hr)




Table (30) Comparison of motor characteristics between subgroups AI & AIII
	P


	t


	Subgroup A III

Mean ± SD
	Subgroup A I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.3351
	17.27 ± 6.24
	16.7 ± 6.92
	Onset time (min)



	P>0.05
	0.0876
	26.6 ± 9.28
	26.83 ± 10.99
	Peak motor effect (min)



	P<0.05
	4.996
	8.80 ± 1.92
	5.81 ± 2.40
	Duration  (hr)




Table (31) Comparison of motor characteristics between subgroups AII & AIII

	P


	t


	Subgroup A III

Mean ± SD
	Subgroup A II

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.3790
	17.27 ± 6.24
	16.67 ± 6.02
	Onset time (min)



	P>0.05
	0.0124
	26.6 ± 9.28
	26.57 ± 9.34
	Peak motor effect (min)



	P<0.05
	5.614
	8.80 ± 1.92
	6.1 ± 1.6
	Duration  (hr)




Table (32) Comparison of motor characteristics between subgroups BI & BII

	P


	t


	Subgroup B II

Mean ± SD
	Subgroup B I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.0913
	15.37 ±7.26
	15.2 ± 7.17
	Onset time (min)



	P>0.05
	0.0679
	24.43 ±11.39
	24.63 ± 11.42
	Peak motor effect (min)



	P>0.05
	0.4089
	5.88 ± 2.47
	6.13 ± 1.82
	Duration  (hr)




Table (33) Comparison of motor characteristics between subgroups BI & BIII

	P


	t


	Subgroup B III

Mean ± SD
	Subgroup B I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.4721
	16.1 ± 7.59
	15.2 ± 7.17
	Onset time (min)



	P>0.05
	0.1010
	24.93 ± 11.59
	24.63 ± 11.42
	Peak motor effect (min)



	P<0.05
	5.256
	8.69 ± 1.64
	6.13 ± 1.82
	Duration  (hr)




Table (34) Comparison of motor characteristics between subgroups BII & BIII

	P


	t


	Subgroup B III

Mean ± SD
	Subgroup B II

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.3807
	16.1 ± 7.59
	15.37 ±7.26
	Onset time (min)



	P>0.05
	0.1685
	24.93 ± 11.59
	24.43 ±11.39
	Peak motor effect (min)



	P<0.05
	4.739
	8.69 ± 1.64

	5.88 ± 2.47
	Duration  (hr)




Table (35) Comparison of motor characteristics between subgroups AI & BI

	P


	t


	Subgroup B I

Mean ± SD
	Subgroup A I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.8245
	15.2 ± 7.17
	16.7 ± 6.92
	Onset time (min)



	P>0.05
	0.7603
	24.63 ± 11.42
	26.83 ± 10.99
	Peak motor effect (min)



	P>0.05
	0.540
	6.13 ± 1.82
	5.81 ± 2.40
	Duration  (hr)




Table (36) Comparison of motor characteristics between subgroups AI & BII

	P


	t


	Subgroup B II

Mean ± SD
	Subgroup A I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.7263
	15.37 ±7.26
	16.7 ± 6.92
	Onset time (min)



	P>0.05
	0.8305
	24.43 ±11.39
	26.83 ± 10.99
	Peak motor effect (min)



	P>0.05
	0.1053
	5.88 ± 2.47
	5.81 ± 2.40
	Duration  (hr)




Table (37) Comparison of motor characteristics between subgroups AI & BIII

	P


	t


	Subgroup B III

Mean ± SD
	Subgroup A I

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.3200
	16.1 ± 7.59
	16.7 ± 6.92
	Onset time (min)



	P>0.05
	0.6516
	24.93 ± 11.59
	26.83 ± 10.99
	Peak motor effect (min)



	P<0.05
	5.020
	8.69 ± 1.64
	5.81 ± 2.40
	Duration  (hr)




Table (38) Comparison of motor characteristics between subgroups AII & BI

	P


	t


	Subgroup B I

Mean ± SD
	Subgroup A II

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.8600
	15.2 ± 7.17
	16.67 ± 6.02
	Onset time (min)



	P>0.05
	0.7202
	24.63 ± 11.42
	26.57 ± 9.34
	Peak motor effect (min)



	P>0.05
	0.9858
	6.13 ± 1.82
	6.1 ± 1.6
	Duration  (hr)




Table (39) Comparison of motor characteristics between subgroups AII & BII

	P


	t


	Subgroup B II

Mean ± SD
	Subgroup A II

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.7550
	15.37 ±7.26
	16.67 ± 6.02
	Onset time (min)



	P>0.05
	0.7958
	24.43 ±11.39
	26.57 ± 9.34
	Peak motor effect (min)



	P>0.05
	0.8074
	5.88 ± 2.47
	6.1 ± 1.6
	Duration  (hr)




Table (40) Comparison of motor characteristics between subgroups AII & BIII

	P


	t


	Subgroup B III

Mean ± SD
	Subgroup A II

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.3223
	16.1 ± 7.59
	16.67 ± 6.02
	Onset time (min)



	P>0.05
	0.6035
	24.93 ± 11.59
	26.57 ± 9.34
	Peak motor effect (min)



	P<0.05
	5.758
	8.69 ± 1.64
	6.1 ± 1.6
	Duration  (hr)




Table (41) Comparison of motor characteristics between subgroups AIII & BI

	P


	t


	Subgroup B I

Mean ± SD
	Subgroup A III

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	1.1928
	15.2 ± 7.17
	17.27 ± 6.24
	Onset time (min)



	P>0.05
	0.7333
	24.63 ± 11.42
	26.6 ± 9.28
	Peak motor effect (min)



	P<0.05
	5.147
	6.13 ± 1.82
	8.80 ± 1.92
	Duration  (hr)




Table (42) Comparison of motor characteristics between subgroups AIII & BII

	P


	t


	Subgroup B II

Mean ± SD
	Subgroup A III

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	1.0871
	15.37 ±7.26
	17.27 ± 6.24
	Onset time (min)



	P>0.05
	0.8090
	24.43 ±11.39
	26.6 ± 9.28
	Peak motor effect (min)



	P<0.05
	4.733
	5.88 ± 2.47
	8.80 ± 1.92
	Duration  (hr)




Table (43) Comparison of motor characteristics between subgroups AIII & BIII
	P


	t


	Subgroup B III

Mean ± SD
	Subgroup A III

Mean ± SD


	Subgroup 
Variable 

	P>0.05
	0.6522
	16.1 ± 7.59
	17.27 ± 6.24
	Onset time (min)



	P>0.05
	0.6161
	24.93 ± 11.59
	26.6 ± 9.28
	Peak motor effect (min)



	P>0.05
	0.2226
	8.69 ± 1.64
	8.80 ± 1.92
	Duration  (hr)




	  Duration  (hr)


	  Peak motor effect (min)


	  Onset time (min)


	Subgroup
Variable
	Table (44)  Comparison of motor characteristics between  the six subgroups


	5.81 ± 2.40
	26.83±10.99
	16.7 ± 6.92
	A I

Mean ±SD


	

	6.1 ±1.6
	26.57 ± 9.34
	16.67 ± 6.02
	A II

Mean ± SD


	

	8.80 ± 1.92
	26.6 ± 9.28
	17.27 ± 6.24
	A III

Mean ± SD


	

	6.13 ± 1.82
	24.63±11.42
	15.2 ± 7.17
	B I

Mean ± SD
	

	5.88 ±2.47
	24.63±11.42
	15.37 ±7.26
	B II

Mean ± SD
	

	8.69 ± 1.64
	24.43 ±11.39
	16.1 ±7.59
	B III

Mean ± SD
	

	2.261
	0.3422
	0.3862
	ANOVA
	

	P<0.05
	P>0.05
	P>0.05
	P
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Figure (40) Comparison of motor block onset between six subgroups
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Figure (41) Comparison of motor block peak between six subgroups
[image: image7.emf]0

1

2

3

4

5

6

7

8

9

Motor block 

duration (hr)

 AI  AII  AIII  BI BII  BIII

Subgroups


Figure (42) Comparison of motor block duration between six subgroups  
	  Meperdine 0.5 mg/Kg IM
	  Paracetamol g/24h
	  VAS (12h)
	  VAS (10h)
	VAS (8h)
	VAS (6h)
	VAS (4h)
	Subgroup
Variable
	Table (45)  Comparison of postoperative analgesic characteristics between six subgroups (VAS and analgesic supplements)



	3
	No
	2.13±0.333


	5.23±2.34
	4.0±1.76
	2.73±1.2
	1.63±0765
	1.07±0.593


	A I

Mean ±SD


	

	11.5
	%
	
	
	
	
	
	
	
	

	3
	No
	3.02±0.379
	5.3±1.91
	3.97±1.43
	3.0±1.111
	2.60±3.74
	1.4±0.675
	A II

Mean ± SD


	

	11.1
	%
	
	
	
	
	
	
	
	

	2
	No
	1.0±0.316
	3.93±1.48
	2.80±1.01
	2.50±1.02
	1.87±0.730
	1.47±0.681
	A III

Mean ± SD


	

	7.4
	%
	
	
	
	
	
	
	
	

	1
	No
	2.92±0.373
	5.47±2.67


	4.1±2.01
	2.80±1.35
	1.80±0.925
	1.2±0.714
	B I

Mean ± SD
	

	4
	%
	
	
	
	
	
	
	
	

	2
	No
	3.01±0.323
	5.07±2.45
	3.87±1.89
	2.70±1.34
	1.7±0.794
	1.33±0.758
	B II

Mean ± SD
	

	8
	%
	
	
	
	
	
	
	
	

	1
	No
	1.16±0.314
	3.97±1.97
	2.60±1.22
	2.43±1.37
	1.77±0.858
	1.27±0.740
	B III

Mean ± SD
	

	4
	%
	
	
	
	
	
	
	
	

	
	2.922
	2.245
	2.273
	0.2552
	1.310
	1.251
	ANOVA
	

	
	P<0.05
	P<0.05
	P<0.05
	P>0.05
	P>0.05
	P>0.05
	P
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Figure (43) Comparison of postoperative VAS
Table (46) Complications of brachial plexus block
	                        Group                       

Complications
	Group A

(90)
	Group B

(90)
	Z

test
	P

	
	No
	%
	No
	%
	
	

	Arterial puncture (Hematoma)
	4
	4.44
	1
	1.11
	8.18
	P<0.0001

	Accidental IV injection
	2
	2.22
	1
	1.11
	6.54
	P<0.0001

	Nerve damage
	2
	2.22
	3
	3.33
	3.35
	P<0.05

	Pneumothorax
	-
	-
	1
	1.11
	2.98
	P<0.05

	Side effects of the used drugs:
· Ropivacaine

· Ketamine

· Tramadol
	2
4
-
	2.22
4.44
-
	1
1

-
	1.11
1.11

-
	6.54
8.18
-
	P<0.0001
P<0.0001

-

	Total
	16
	7
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