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Abstract
Background: Propofol gains popularity due to its smooth 
induction and rapid recovery. But one of its side effects is 
pain during injection. So, the aim of this study was to 
compare the efficacy of tramadol and lidocaine 
pretreatment for alleviation of pain on propofol injection 
in our setting.

Materials and methods: 80 patients of either sex (ASA 
grade I and II, age 20-50 years) who underwent elective 
Surgery under general anaesthesia were randomized into 
two equal groups (n=40). Group L (Control group) 
received pretreatment injection 2% lidocaine 40mg (2ml) 
Group T received pretreatment injection tramadol 50 mg 
(2ml). After that, 1/4th of calculated induction dose of 
propofol (2mg/kg) was administered. The level of pain 
was evaluated by four point verbal response scale.

Results: The overall incidence of pain on propofol 
injection was lower in lidocaine (20%) than in tramadol 
group (22.5%). The incidence of score ‘0’ (No pain) was 
higher in lidocaine (80%) than in tramadol group (77.5%) 
but it is not statistically significant (p >0.05).

Conclusion: pretreatment with 2% lignocaine and 
tramadol effectively reduced the incidence and severity of 
propofol injection pain.
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Introduction
Propofol is one of the most commonly used 
induction agents around the globe. This is due to its

fast onset and short duration of action. The 
commercial preparation is 1% formulation in an 
oil and water emulsion having egg lecithin 1.2%, 
soybean oil 10% and glycerol 2.25%.1 Propofol 
has many characteristics of an ideal intravenous 
anaesthetic agent, providing smooth induction and 
rapid recovery. But it causes pain when given 
intravenously and incidence can be very high, 
with a range of 28 to 90%.1-3 The cause of pain 
upon intravenous injection of propofol remains a 
mystery.4 Some patient recalls the induction of 
anaesthesia as the most painful part of the 
perioperative period.5 As a result the pain 
associated with injection of propofol remains a 
challenge and several interventions have been 
investigated to alleviate the pain associated with 
propofol injection.
Various  methods have been used to decrease this 
discomfort,  including cooling, diluting,  adding  
lidocaine,  applying  nitroglycerine  ointment  to  
the venepuncture  site and injecting  cold  saline  
prior  to  the  injection  of  propofol.6 A Quantita-
tive Systematic Review reported IV lidocaine 
should be given with a rubber tourniquet on the 
forearm, 30 to 120 seconds before the injection of 
propofol, lidocaine will prevent pain in approxi-
mately 60% of the patients treated in this manner.7 
Venous flow inhibition of the upper extremities 
using a tourniquet can be effectively used as a 
model for studying peripheral reactions to drugs 
without whole-body effects.8 Previous study have 
shown that, Lidocaine pretreatment reduces the in-
cidence of pain.9,10 As lidocaine has both a local 
anesthetic effect and a kinin cascade-stabilizing 
effect, it can be used for injection pain preven-
tion.11

Tramadol is one of the widely used analgesic 
agents. Tramadol is a centrally acting analgesic. It 
has two different mechanisms of action. One is 
that, it acts as weak opioid agonist and another is 
that, it inhibits reuptake of monoamine 
neurotransmitter. Its role in perioperative pain 
management is established.Recently, a 5HT3
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antagonist, ondansetron also used as pre- 
treatment has been shown to reduce propofol 
induced pain.3,12

In addition, pretreatment with tramadol have a pe-
ripheral site of action was as effective as ligno-
caine in reducing pain on propofol injection.13

Therefore the aim of this study is to evaluate the 
comparative efficacy of Tramadol and lidocaine 
pretreatment to relief pain during injection of 
propofol.

Materials and methods
The randomized, controlled study was conducted 
in the department of Anaesthesiology in 
Chittagong Medical College Hospital after ethical 
committee approval. Study duration was six 
months, from 6th June 2018 to 28thDecember 
2018. Total 80 patients of aged between 20-50 
years either of sex underwent surgical procedures 
under general anaesthesia were randomly 
allocated into two equal groups of 40 patients 
each. Patients excluded were who had history of 
allergy and known hypersensitivity to propofol or 
lignocaine or tramadol, history of taking 
analgesics or sedative or anti anxiety or pain 
modifying drugs, history of convulsion and head 
injury, pregnant patient, infection on the dorsum 
of their non dominant hand. Informed written 
consent was taken from each patient fulfilling 
inclusive criteria. Group L (Control group) was 
given pretreatment with injection 2% lidocaine 
40mg (2ml) and Group T was given pretreatment 
injection tramadol 50 mg (2ml). Prior to the 
procedure, purpose of the study were  explained  
to  the  patients  and  informed written consent  
was obtained  and  a  careful  general 
examination, systemic examination, airway 
examination were done in preoperative room. 
Patients were assigned by block randomization 
(10 cards in each block, 5 cards were marked as T 
and 5 cards were marked as L) into two groups by 
a supervisor. On arrival of the operation theatre, 
an 18G cannula was inserted into a vein on the 
dorsum of the patient’s non-dominant hand and 
Hartmann solution was infused. Heart rate, SPO2 
and mean blood pressure were measured as 
baseline value. 

The volume of each pretreatment drug was 2 ml. 
Patients and the principal investigator was blinded 
about the constituents of the drugs. The selected

patients were asked to take any one of the cards 
from the box. Then the name of the patient, cards 
name (Either T or L) and serial number were 
enrolled in a note book. The drug solutions were 
prepared by the co-worker who enrolled the 
patients and card name. We used venous occlusion 
by sphygmomanometer cuff because they used a 
tourniquet to give a “Bier’s block like effect” for 
lidocaine.14, 15 Following the venous occlusion at 
mid-arm by inflation of sphygmomanometer cuff 
to 70 mmHg, the pretreatment drugs were given 
by the principal investigator at the rate of 
0.5ml/seconds. One minute later, the occlusion of 
venous drainage was released. After that one-
fourth of the calculated dose (2 mg/kg) of 
propofol 1% was injected over 5 seconds because 
speed of propofol  injection directly correlates 
with pain on injection.15 The patient then asked 
about any sensation of pain within 15 seconds 
after injection of propofol. The intensity of Pain 
was assessed using four point verbal response 
scales and it was assessed by the principal 
investigator. The adverse effects, if any, also noted 
and managed accordingly during this period. 
Later, Induction of anesthesia was achieved with 
injection propofol and the study was completed at 
this point. The anaesthestic procedure was 
continued according to the standard protocol. 
Every patient was monitored for any allergic 
reaction at the injection site and nausea, vomiting, 
headache for 24 hour from the pretreatment. If any 
adverse reaction occurs, it was noted in data 
collection sheet and managed accordingly.

Results
Table I Age and Sex distribution of the patients (n=80)

Age (Years)	 Number of patients	 	 Total (%)	
	 Group L	 Group T
	 (n = 40)	 (n = 40)
	 No. (%)	 No. (%)	 	

<30	 7(17.5%)	 6(15.0%)	 13(16.2%)
31-40	 14(35.0%)	 16(40.0%)	 30(37.5%)	
41-50	 19(47.5%)	 18(45.0%)	 37(46.2%)	
Mean ± S.D.	 41.4±9.7	 42.1±8.5
Sex(Male/Female)	 21/19	 22/18

Table I showed age distribution of patients. This 
study was conducted on patients with age ranging 
from 20 to 50 years. It was observed that majority, 
e.g. 37(46.2%) patients belonged to age 41-50 years, 
followed by 30(37.5%) of patients belonged to age 
31-40 years. The mean age was found 41.4±9.7 
years in Group-L and 42.1±8.5 years in Group-T. 



Table II shows patient distribution according to 
ASA physical status. ASA I was higher in group L 
than group T and ASA II was higher in group T 
than group L.

Table III Degree of pain sensation using four point verbal 
response scale prior and after administration of propofol 
(n = 80)
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Table II American Society of Anesthesiologist (ASA) 
physical status distribution of the patients (n=80)

The incidence and severity of pain during 
propofol injection is shown in Table III. The 
overall incidence of pain on propofol injection 
was lower in group L (20%) than in group T 
(22.5%). The incidence of score ‘0’ (No pain) was 
higher in group L (80%) than in group T (77.5%) 
but it is not statistically significant (p >0.05).

Table IV Trends of Heart Rate (HR) in the studied group (n=80)

Before giving inj. propofol, mean heart rate was 
102.2 ±6.3 beat/min and 105.5±7.2 beat/min in 
group L and group T respectively. After 1minute

of inj. propofol, mean heart rate was found 
117.5±9.1 beat/min in group L and 122.4±9.1 
beat/min in group T. Then 3 minutes later of inj. 
Propofol, it was found that in group-L mean heart 
rate detected 97.4±8.1 beat/min and in group T 
mean heart rate detected 84.3±8.9 beat/min. The 
difference was statistically significant (p<0.05) 
between two groups (Tab le IV).

Table V Trends of Mean blood pressure among studied 
group (n=80)

No gross variation was observed in the mean 
blood pressure at different time in the studied 
groups (Table V). 

Table VI Trends of SPO
2
 among studied group (n=80)

 No gross variation was observed in the SPO2 at 
different time in the studied groups (Table VI). 

Discussion
Considering the extensive use of propofol in 
clinical practice, the high incidence of pain (28-
90%) on induction of anaesthesia cannot be 
neglected.1-3 In our study, we observed and 
compared the effect of pretreatment with lidocaine 
and tramadol for reducing pain associated with 
propofol injection.
In our study, the mean age was found 41.4±9.7 
years in Group lidocaine and 42.1±8.5 years in 
Group tramadol. Harprit et al done a prospective,

ASA Status	 Number of Patient	

	 Group L	 Group T
	 (n = 40)	 (n = 40)
	 No. (%)	 No. (%)	

ASA I	 27(67.5%)	 22(55.0%)
ASA II	 13(32.5%)	 18(45.0%)	

 Four point Verbal 
response scale	 Number of patients	 	 p value	
	 Group L	 Group T
	 (n = 40)	 (n = 40)
	 No. (%)	 No. (%)	

Degree of pain just after 
(Within 15 seconds) 
giving  inj. propofol

0	 32(80%)	 31 (77.5%)	 	
1 	 8(20%)	 8 (20%)	 0.602
2	 0	 1(2.5%)	 (ns)	 	
3	 0	 0

	                                  Heart rate	    	  p value
	 Group L	 Group T
	 (n = 40)	 (n = 40)
	 Mean ± S.D.	 Mean ± S.D.	

Before giving inj. 	 102.2 ± 6.3	 105.5 ± 7.2	 0.182(ns)
propofol	 	 	 	

1 min. after
inj. propofol	 117.5 ± 9.1	 122.4 ± 9.1	 0.206(ns)

3 min. after 
inj. propofol	 97.4± 8.1	 84.3 ± 8.9	 0.001(s)

	                        Mean blood pressure	  	 p value
	 Group L	 Group T
	 (n = 40)	 (n = 40)
	 Mean ± S.D.	 Mean ± S.D.	

Before giving inj. 	 93.025 ± 0.338	 92.925 ± 0.360
propofol

1 min. after
 inj. propofol	 93.025 ± 0.338	 92.925 ± 0.360	 0.8(ns)

3 min. after 
inj. propofol	 93.025 ± 0.338	 92.925 ± 0.360

	  SPO
2	 	

p value
	 Group L	 Group T
	 (n = 40)	 (n = 40)
	 Mean ± S.D.	 Mean ± S.D.	

Before giving inj	 96.5 ± 0.506	 96.8 ± 0.51
propofol
1 min. after
 inj. propofol	 96.5 ± 0.506	 96.8 ± 0.408	 0.8(ns)

3 min. after 
inj. propofol	 96.5 ± 0.506	 96.8 ± 0.408



Original Article JCMCTA 2021 ; 32 (2) : 90-94

93

randomized, double blinded study in total 100 
patients for 01 year.4 They randomly divided into 
4 groups of 25 patients each Group L 
(Lignocaine) Group T (Tramadol) Group K 
(ketorolac) and Group N (Normal saline) Mean 
age was 37.52 ± 9.68 and 38.40 ± 7.94 in group- 
lidocaine and tramadol respectively which was 
closer to our study age group.4,13,3

We have done a randomized, double blinded study 
where 67.5% patient in lidocaine group was ASA 
I and 32.5% patient was ASA II. In tramadol 
group 55% patient was ASA I and 45% patient 
was ASA II. The unequal distribution of ASA 
physical status between two groups was due to 
randomization process.16,17

The overall incidence of pain on propofol 
injection in our study was lower in group L (20%) 
than in group T (22.5%) in our study. The 
incidence of score ‘0’ (No pain) was higher in 
group L (80%) than in group T (77.5%) but it is 
not statistically significant (p >0.05).18,19  
Shah et al performed a randomized clinical trial in 
100 patients, Group A received 50 mg intravenous 
tramadol, whereas Group B received 2 ml of 2 % 
lidocaine. Pain was present in 7 patients (14%) in 
group A as compared to 11 patients in group B 
(22%) [p value=0.298]. This showed that there 
was no significant statistical difference between 
pretreatment with Tramadol and Lignocaine.1 
Similar results were observed in our study, pain 
was present in 8 patients (20%) in lidocaine group 
as compared with 9 patients (22.5%) in tramadol 
group (p > 0.05).17,20,21  
Another prospective, randomized, double blinded, 
single centre study was done where 100 adult 
patients (ASA grade I and grade II) scheduled for 
elective surgery under general anaesthesia.22,23 
Patients were randomly divided into 4 groups of 
25 patients each Group L (Lignocaine) Group T 
(Tramadol) Group K (Ketorolac) and Group N 
(Normal saline). There was no statistically 
significant difference among group L (24%), T 
(28%) and K (28%) for pain on injection but 
statistically significant difference of all 3 groups 
was found when compared with group N.4  In our 
study we had no placebo (normal saline) group 
but beside that our observations were similar to 
this study regarding propofol injection pain. 24,25

According to our study, we observed the mean 
SPO2 value in lidocaine group was 96.5 ± 0.506%

before giving inj. Propofol and 96.5± 0.506% after 
3 minutes of giving inj. Propofol, mean SPO2 val-
ue in tramadol group was 96.8 ± 0.51% before 
giving inj. Propofol and 96.8± 0.408% after 3 mi-
nutes of giving inj. Propofol. The change of SPO2 
was not statistically significant (p >0.05).18,19  
Thus, we can conclude that both lidocaine and tra-
madol pretreatment is equally effective in order to 
decrease the pain caused by propofol injection in 
addition with stable haemodynamics.

Limitations 
l 	Our study had few limitations. The duration of 

study was short and sample size was small.
l 	It was a single centre study. Only patients ad-

mitted in Chittagong Medical College Hospital, 
Chittagong were taken for the study. So this 
will not reflect the overall picture of the coun-
try. A large scale study needs to be conducted to 
reach to a definitive conclusion

l 	 Sample were taken by purposive method in 
which question of personal biasness might arise.

l 	Pain is a subjective perception. We didn’t per-
form any psychological evaluation of patient 
that interfere pain assessment during the study.  

Conclusions 
The findings of our study suggest that pretreat-
ment with either 2% of 2ml lignocaine or Trama-
dol 50mg was equally effective in reduction of 
propofol injection pain. 

Recommendation
We can recommend that, Tramadol can be used as 
an alternative pretreatment drug for reducing pro-
pofol injection pain where lidocaine is contraindi-
cated. In addition, tramadol is a widely available 
drug now a day and can be used as a cost effective 
pretreatment technique at the time of propofol in-
duction. 
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