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Pain Prevention during Injection of Propofol.
 A Comparison between Lignocaine Pretreatment, Metoclopramide Pretreatment and Lignocaine Mixed With Propofol
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Abstract 


In this prospective, randomized, double-blind study, we compared the incidence and severity of painful injection of propofol. One hundred ASA I, II patients scheduled for elective surgery under general anesthesia were recruited into this study. The patients were randomized into four groups each 25 patients. Group A (placebo) receives 2ml saline before propofol, group B receives 2mL lignocaine 2% before propofol, group C receives propofol mixed with 2mL lignocaine 2% and group D receives 10mg metoclopramide before propofol. The incidence of pain was less in patients pretreated with lignocaine (group B) 32% (p(0.01), patients of lignocaine mixed with propofol (group C) 28% (p<0.01) and patients given metoclopramide before propofol (group D) 28% (p<0.01) than in patients receiving placebo (group A) 88%. The mean pain score was less in patients in group B (0.6) or group C and D (0.4) than group A (1.7). A large difference 60%-84% of pain score was found between group B compared with group C and D with less pain in group C, D than group B. there was no statistical significant difference as regards the percent of patients in pain and quality of pain between group C and D. We conclude that pretreatment with lignocaine 40mg before propofol improves painful injection but less than pretreatment with 10mg metoclopramide or lignocaine 40mg mixed with propofol.

Introduction
Propofol is a popular intravenous anesthetic agent because of its smooth induction and rapid recovery characteristics (Smith et al., 1992). One of the main drawbacks, however, is the pain accompanying the injection, which may occur in up to 80 or 90% of patients if vein on the dorsum of the hand is used (King et al., 1992). Although numerous strategies have been described to alleviate propofol painful injection such as cooling or warming, or diluting the propofol solutions (McCrirrick et al., 1990), injecting propofol into a large vein, or prior injection of ondanstron (Ambesh et al., 1999), ketamine (Ton et al., 1998), or opioids (Flecher et al., 1994); the most common methods used in routine clinical practice are the adding of 10-40mg lignocaine to the syringe of propofol immediately prior to use and lignocaine pretreatment with or without a tourniquet (Picard and Tramer, 2000; Tan and Onsiong, 1998). In addition to these pharmacological and non pharmacological methods, metoclopramide has been shown to be effective in reducing the incidence of pain during injection of propofol (Ganta, 1992; Macklen, 1994 and Maroof et al., 1995), probably because of its local anesthetic action (Albibi and McCallum, 1993).
Aim of the work

The aim of this study was to compare the incidence and severity of painful injection after the use of propofol-saline (placebo), pretreatment of propofol with lignocaine 40mg, pretreatment of propofol with metoclopramide 10mg with lignocaine 40mg added to propofol. 
Patients and Methods

​After approval and written informed consent were obtained one hundred ASA I, II patients scheduled for elective surgery under general/anesthesia were recruited into this prospective randomized double-blind study. Exclusion criteria included patients ASA III-V, allergy to either propofol, lignocaine or metoclopramide, visually impaired and patients requiring rapid sequence induction of anesthesia. Patients were randomized into four groups. Group A (n=25) receives 2mL saline then propofol mixed with 2mL saline, group B receives 2mL lignocaine 2% then propofol mixed with 2mL saline, group C receives 2mL saline then propofol mixed with 2mL lignocaine 2% and group D receives 10mg metoclopramide in 2mL then propofol mixed with 2mL saline. None of patients received premedication. On arrival at the anesthetic room, routine monitoring was applied and a 20G canula was inserted into a large vein on the dorsum of the non dominant hand. The 2mL of pre-treatment was injected over 10 second. During the next 15 seconds 25% of calculated propofol dose were given, the patients were asked to grade any associated pain or discomfort using a four- point verbal rating scale that had been previously described to them (table 2). Once the assessment of painful injection had been made, induction of anesthesia was continued with the remainder of the calculated propofol dose. Anesthesia was maintained with controlled ventilation under atracurium 0.5mg/kg and sevoflurane 1-3% with 50% N20/02. We estimated the incidence of propofol-induced pain and the severity of such pain. Values are expressed as mean (SD) or number. Demographic data were analyzed using ANOVA. Chi-square test was used to analyze the incidence of pain during injection of propofol. The pain score was analyzed using Kruskal-Wallis test. 
Results


There was no statistical significant difference as regards patients’ demographic data (table 1). The distribution of pain score is shown in table 3. The incidence of pain was less in patients pretreated with lignocaine (group B) (32%) (p<0.01) or patients of group C (lignocaine mixed with propofol) (28%) (p<0.01) or patients of group D metoclopramide pretreatment) (28%) (P<0.01) than in patients receiving placebo (group A) (80%).  

The mean pain score was less in group B (0.6), group C and D (0.4) than in patients receiving placebo (group A) (1.7). There was a statistical significant difference between group B, C, D compared to group A (p<0.01) as regards the incidence and severity of pain. A large difference (68%-84%) between non/mild and moderate/severe pain was found between group B compared with group C and D. No statistical significant difference was found as regards severity of pain between group C and group D.  
Table (1): Patients demographics. 

	
	Placebo 

(n=25)

Group A 
	Lignocaine pre-injection

(n=25)

Group B
	Lignocaine mixed 

(n=25)

Group C
	Metoclopramide 10mg pre-injection (n=25)

Group D 

	Age (years)
	54(11) (31-67)
	55(11) (29-67)
	26(10) (54-68)
	55 (10) (32-67)

	Sex (s/u)
	12/13
	13/12
	14/11
	11/14

	Height (cm)
	156 (8)
	154 (9)
	156 (8)
	153 (9)

	Weight (kg)
	54 (12)
	53 (11)
	55 (9)
	50 (11)


Values are mean (SD) or number 

Table (2): Verbal rating sale for assessment of propofol injection pain

	Pain score 
	Description 

	0
	No pain or discomfort at all

	1
	Sensation of mild discomfort only

	2
	Sensation of moderately severe pain

	3
	Sensation of severe pain and or grimacing or withdrawal of limb 


Table (3): Incidence of pain and pain scores of the treatment groups. 

	
	Placebo group (A) 

(n = 25)
	Lignocaine pre-injection group (B) 

(n = 25)
	Lignocaine mixed 

Group (C) 

(n = 25)
	Metoclopramide pre-injection group (D) 

(n = 25)

	Non (o) pain score
	5 (20%)
	17 (68%)*+
	18 (72%)*+
	18 (72%)*+

	Mild (1) pain score
	5 (20%)
	3 (12%)
	5 (20%)
	5 (20%)

	Moderate (2) pain score
	8 (23%)
	4 (16%)
	2 (8%)
	2 (8%)

	Severe (3) pain score 
	7 (28%)
	1 (4%)
	0 (0%)+
	0 (0%)+

	None to mild pain score
	10 (40%)
	20 (80%)*+
	23 (92%)*+
	23 (92%)*+

	Moderate to severe pain score
	15 (60%)
	5 (20%)*+
	2 (8%)*+
	2 (8%)*+

	Pain score (mean)
	1.7
	0.6 *+
	0.4*+
	0.4 *+

	Pain score total number 
	70 (80%)
	8 (32%)*+
	7 (28%)+
	7 (28%)+


Values are number (%)

* P < 0.01. Comparison between placebo and study group 

+ P < 0.01. Inter group comparison
Discussion 

Propofol is used widely for induction of anesthesia, particularly for short uncomfortable procedures, day surgery, target controlled infusion and for insertion of a laryngeal mask airway. Severe and sharp, stinging or burning pain during injection is a common problem affecting 28% to 90% adult (Manger and Holak, 1992) and 28% to 85% of children (Valtonon et al., 1989).
The mechanisms of pain caused by propofol is uncertain, but immediate pain may be the result of direct irritation of afferent nerve endings within the vein, while delayed pain may be caused by triggering of the kinin cascade and release of kininogens (Tan and Onsiong, 1998). A large number of trials and several strategies have evolved to minimize both the incidence and severity of pain. A recent review (Picard and Tramer, 2000) of efficacy of IV lignocaine 40mg given with tourniquet for 30 to 120 seconds pretreatment found that the number needed to treat (NNT) was 1.6 for adults (n=196, 4 studies). 
When the same dose is mixed with propofol (NNT 3.6) or given without a tourniquet (NNT 4.3), it appears to be less efficacious. Pethedine 40mg with tourniquet (NNT 1.9) and metoclopramide 10mg with tourniquet (NNT 1.9) were the next most effective strategies, possibly due to their local anesthetic properties. Although Picard and Tramer (2000) suggested that lignocaine pretreatment is more effective than lignocaine mixed with propofol, our current study supports the opposite view which coincides with Lee and Russel (2004). Picard and Tramer however, didn’t make a double-blind study. Metoclopramide is a benzamide with both central and peripheral action (Watcha and White, 1992). With its ability to block dopaminergic receptors at the chemoreceptor trigger zone, metoclopramide increases lower esophageal sphincter tone and enhances gastric and small bowel motility, and thereby reduces emetic episodes Watcha and White (1992). In addition to this pharmacological property, metoclopramide is a weak local anesthetic (Albibi and Mecallum, 1983).
In the first report by Ganta and Co-Workers (1992), intravenous injection of metoclopramide 5mg before induction of anesthesia with propofol reduces the incidence of pain during injection (p=0.001 compared with saline). Maroof and Co-Worders (1992) have demonstrated analgesic efficacy of metoclopramide 10mg administered intravenously, using a venous tourniquet for one minute before propofol injection. A comparative study has been reported that intravenous retention of metoclopramide with a tourniquet is the most useful method for reducing the incidence of pain during injection of propofol (Liaw et al., 1999). Lignocaine, widely used for reducing propofol painful injection may be contraindicated in those rare patients with allergy to lignocaine. Also, if a maximum safe dose of lignocaine is used as in regional block, it may be advisable to avoid further lignocaine IV and in these cases metoclopramide is a good alternative. 
In conclusion pretreatment of a dorsal hand vein with metoclopramide 10mg and mixing of propofol with 40mg lignocaine give a better reduction of quality and quantity of pain than lignocaine 40mg pretreatment which was better than placebo. 
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