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ABSTRACT : 

Propofol possess many characteristics of an ideal anaesthetic agent and is widely used for induction and maintenance of anaesthesia. However one of the main side effect is pain on intravenous injection which is considered to be clinically unbearable. The aim of this study was to compare ketamine and lidocaine in decreasing pain on injection of propofol. Sixty adult patients were randomly selected and allocated to two groups. Group ketamine received ketamine injection and group lidocaine received lidocaine injection 15 secs before injection of propofol. Patients were assessed for pain during injection of propofol. Heart rate, systolic blood pressure, diastolic pressure, SpO2, and electocardiography were recorded. 77% in group ketamine and 47% in group lidocaine did not have pain, 16% in group ketamine and 33% in group lidocaine had mild pain, 7% in group ketamine and 13% in group lidocaine had moderate pain, 0% in group ketamine and 7% in group lidocaine had severe pain. No significant hemodynamic changes were observed in group ketamine but fall of blood pressure was found in group lidocaine at propofol induction and at 5 minute after induction. The results suggest that pretreatment with ketamine is better in reducing the pain incidence during propofol induction with an added advantage of attenuation of fall of blood pressure by propofol during induction. 
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Introduction :

Surgery is almost not possible without anaesthesia. For giving induction and sedation, there is lots of option like i.v Propofol, Thiopentone, Ketamine, Midazolam etc. Propofol is one of the most popular IV anaesthetic induction drugs used for general anaesthesia, but it causes pain when given IV.1 Although the mechanism of this pain following propofol injection remains obscure, the endothelium irritation, osmolality changes, non pharmacologic pH and activation of pain cascade mediators like kinin have been suggested to be involved.2 Several methods have been used to reduce this propofol induced pain- like adding lidocaine,3 warming of propofol solution,4 or cooling the solution,5 dilution of propofol,6 injection through large bore veins,7 using tourniquet with previous injection of lidocaine, metoclopramide, tramadol, ketorlac, magnesium sulphate, acetoaminophen, clonidine, ketamine etc. (8-12) Intravenous lidocaine prior to propofol injection has been well documented to reduce the incidence and severity of pain on injection of propofol.(3,13)  It is considered superior to other drugs but cannot reduce the incidence and severity of pain on iv injection of propofol in all situations. Ketamine has a potential analgesic effect and local anaesthetic properties.(1,14) It seems likely that the reduction in propofol injection pain is the result of a peripheral action which attenuate the afferent pain pathways. Ketamine as a NMDA receptor antagonist may activate these receptors either in the vascular endothelium or in the central nervous system. Few studies have evaluated the advantages of ketamine to reduce propofol induced pain suggesting the effectiveness of ketamine in adults and children.

Aims & Objectives :
1. To compare the effects of pre anaesthetic single dose intravenous ketamine 100 mcg/kg and lidocaine 1 mg/kg for propofol induced pain.
2. To compare the hemodynamics between the study groups.
3. To evaluate the adverse effects of ketamine and lidocaine if any.

Methods and Materials :
This double blind randomized study was conducted under the Department of Anaesthesiology and Critical Care, Gauhati Medical College & Hospital after approval from the hospital ethical committee. The study was conducted for a period of twelve months from August 2012 to September 2013. The patients included in this study were aged between 18 to 60 years of both sexes ans ASA I ASA II status undergoing elective operation under general anaesthesia.
Exclusion Criteria : 
· Patient refusal
· Patient with ischemic heart disease and neurological problem
· Preganant or lactating mother
· Known hypesensitivity to any of the study drug or its constituents
· Hypersensitivity to soya bean oil, egg lecithin, sodium oleate, or water for injection.

Technique :
All the patients were graded according to American Society of Anesthesiologists classification. After explaining the anesthetic procedure to all the patients informed consent was taken to include them in the study. 0.5mg alprazolam and 150mg ranitidine orally were prescribed the previous night. Patients were advised to be nil orally from 10pm onwards on the previous day of the surgery. On arrival of the patient to operating room a 20 gauge iv cannula was inserted, cardiac monitoring, non-invasive blood pressure and pulse oximeter monitoring was instituted. No analgesic drug was given before induction. Drugs used for pretreatment were IV Ketamine 100mcg/kg and IV Lidocaine 1mg/kg. Study drugs either ketamine or lidocaine was given 15 secs before and then 1/4th of the total calculated dose of propofol (2.5 mg/kg) administered and a blinded anesthesiologist asked the patient to rate any sensation of pain at 5,10,15 secs till the patient was fully induced (after abolition of eye lash reflex).   
Pain scoring was done by Mc Crirrick and Hunter scale of evaluation of Propofol injection pain.
Degree of pain                                                  Response
None(0)	No response to questioning
Mild(1)	Pain reported in response to questioning only without any 
	behavioral signs
Moderate	Pain reported in response to questioning and accompanied       
	by behavioral sign or pain reported spontaneously without                                   
	questioning
Severe(3)	Strong vocal response or response accompanied by facial 
                                                              grimacing , arm withdrawal or tears.
Results & Observations :

A total of 60 cases which met all the inclusion criteria was selected for the study. The patients were randomly divided into two equal groups. Group ketamine comprised of patients receiving IV ketamine 15 sec before propofol injection and group lidocaine received IV lidocaine. 25 patients receiving ketamine were ASA grade I and 5 ASA grade II. In group lidocaine 24 patients were ASA grade I and 6 patients ASA grade II. Satistical tests like student’s t test, Fischer’s  exact test were performed on Instat3 software.


Table 1: Comparison of pain during induction in study groups :
	GROUP
	No Pain
	Pain
	Total

	Ketamine
	23(76.67%)
	7(23.33%)
	30

	Lidocaine
	14(46.66%)
	16(53.33%)
	30

	Total
	37
	23
	60

	P- value < 0.05 : significant                             Fischer’s Exact test



Table 2: Pain score categorywise between the groups :
	Pain Score
	Group

	
	Ketamine
	Lidocaine

	
	Count
	% within group
	Count
	% within group

	Pain at induction
	None(0)
	23
	76.67%
	14
	46.66%

	
	Mild(1)
	5
	16.66%
	10
	33.3%

	
	Moderate(2)
	2
	6.67%
	4
	13.33%

	
	Severe(3)
	0
	0%
	2
	6.67%

	
	Total
	30
	100%
	30
	100%

	Median Pain Score
	0
	1



Fig1: Change of heart rate with respect to time.
 

Fig 2 : Change of Systolic blood pressure with respect to time







Fig 3: Change of Diastolic Blood Pressure with respect to time.
.

DISCUSSION :

Propofol is found to have many qualities of an ideal agent for induction. It provides excellent sedation, amnesia, anxiolysis, and prevents unwanted rise of blood pressure. Inspite of having popularity in day care surgery, cardiac, neuroanesthesia and ICU sedation, propofol is also associated with side effects like myoclonus, apnoea, hypotension and pain on injection. Propofol pain on injection has been most extensively studied. Pain incidence was found to be between 30-90% among the patients(Nathanson MH et al 1996).15
Various studies have so far been conducted for decreasing propofol injection pain. In our study pain induced by propofol injection has been prevented with pretreatment with ketamine or lidocaine and their efficacy in terms of reducing pain has been evaluated. Scott RPet al(1988)7 had suggested that vein size is an important factor in the causation of pain on injection of propofol. Mc Culloch MJ, LeesNW(1985),16  noted that there was no pain when propofol was injected in the antecubital veins. However it is not feasible to choose the antecubital fossa vein routinely as the IV site in the antecubital fossa is relatively uncomfortable and has a tendency to occlude. In our study, we preferred a larger vein on the dorsum of hand so that elicitation of pain and hence its alleviation can be compared with respect to two agents i.e ketamine and lidocaine. 
Scott RP et al 1988,7 had shown that an important determinant of pain on injection depends on the speed of injection . In our study, 1/4th of the induction dose of propofol (2.5mg/kg) was given slowly in both the groups to find out the efficacy of pretreatment in alleviating the injection pain. In our study we chose four point verbal categorical scoring system as advocated by Merrick and Hunter as it is simple and readily understood by the patients. 
In our study the distribution of weight and sex ASA between the groups are statistically insignificant. Distribution of age ranged between 18-60 yrs with the mean age of group ketamine being 36.16 and for lidocaine 34.16, which are not significant. Hence demographic characteristics are similar and comparable in both groups. Our study was similar to study conducted by Hamid Zahedi et al (2009)17 and Mahmood I, Yasmine M(2010),18 where demographic characteristics were kept similar as far as possible. 

Pain comparison between the groups :

In our study 23 in group ketamine and 14 in group lidocaine did not have pain, 5 in group ketamine and 10 in group lidocaine had mild pain, 2 and 4 in group ketamine and lidocaine had moderate pain and 0 in group ketamine and 2 in group lidocaine had severe pain. On intergroup comparison P value < 0.05, which is significant. Thus both ketamine 100 mcg/kg and lidocaine1 mg/kg  reduced pain on propofol injection and there was statistical significance between the two groups. Our study is similar to study by Hamid Zahedi et al (2009),17 in which it was found that ketamine at a dose of 100 mcg/kg immediately before propofol injection is a safe and effective method in preventing propofol injection pain. Our study is also supported by a study conducted by Koo SW et al (2006),19 in which it was found that ketamine 100mcg/kg immediately before propofol injection provided the optimal dose and timing to reduce propofol induced pain on injection.
Our results are also comparable with the study done by Bano F et al (2007),20 where it was found that ketamine 0.5mg/kg in volume of 2ml pre-treatment with venous occlusion is an effective method in reducing  pain and providing hemodynamic stability after propofol induction  than lidocaine 2ml of 1%. However in our study we did not perform venous occlusion and ketamine dose was 0.1 mg/kg.

Hemodynamic comparison between the groups :

The heart rate neither between the group nor within the group showed any statistical difference. Even in patient who experienced pain on propofol injection the increase in heart rate was not significant to cause hemodynamic instability. Changes in systolic blood pressure(sbp) within the group lidocaine were found statistically significant difference between preinduction basal value124.7mmHg and at induction 118.9mmHg, 5min after induction 119.26mmHg. However in group ketamine changes in SBP were found to be statistically insignificant. Significant difference in diastolic blood pressure(dbp) was found in group lidocaine while in group ketamine changes in dbp was not significant. So from the results it can be concluded that IV ketamine 100mcg/kg attenuates the fall of hypotension during IV propofol induction.Our results are comparable with Bano F et al (2007) study,20 where they found ketamine 0.5mg/kg in volume of 2ml pretreatment with venous occlusion provides hemodynamic stability after propofol induction than lidocaine 2ml of 1%.Our study is also comparable with study conducted by Hamid Zahedi et al (2009),17 where they concluded that sympathetic activation caused by ketamine may attenuate the hypotension induced at induction with propofol.  
  
  CONCLUSION :

In this study pain on propofol  injection was found to be decreased after using study drugs and on intergroup comparison it was found 77% of patients had no pain, 16% of patients had mild pain , 7% of patients had moderate pain , none had severe pain in group ketamine. However 47% of patients had no pain, 33% of patients had mild pain, 13% of patients had moderate pain and 7% of patients had severe pain in group lidocaine. Hence pain incidence was lower in group ketamine in comparison to group lidocaine, which was found to be statistically significant (P-value<0.05).In group lidocaine systolic and diastolic blood pressure changed after induction with comparison to preinduction value but in group ketamine blood pressure did not show any significant fall after induction and postoperative.
To conclude Ketamine is better than lidocaine for prevention of propofol injection pain and also Ketamine attenuates fall of blood pressure after propofol injection.
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ketamine	preinduction	induction	5 min	10 min	15 min	post op	125.56	122.8	122.77	122.13	122.76600000000002	123.33	lidocaine	preinduction	induction	5 min	10 min	15 min	post op	124.7	118.9	119.26	121.76	123.96000000000002	121.93	
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