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Abstract 
Introduction: Use of rocuronium has been associated with withdrawal movements of injected arm during its administration. Our 

study is to compare the effectiveness of palonosetron vs. lignocaine pretreatment with venous occlusion on reducing withdrawal 

movements associated with rocuronium injection. 

Materials and Methods: This prospective randomized double blind trial includes 150 patients aged between 18 and 65 years 

undergoing elective day-care surgeries. Patients were randomly divided into 3 groups of 50 patients each with assistance from 

computer generated random number table. Group P received palonosetron 075mg, Group L received Lignocaine 30 mg and 

Group S received Normal saline as pretreatment. The degree of withdrawal of limb was graded on four-point scale. 

Haemodynamic changes namely HR and MAP following administration of study drugs and complications following 

administration of the study drugs like urticaria, wheal and rash were also monitored. 

Results: Overall incidence of rocuronium induced withdrawal movements was significantly more in-group S (84%) than other 

study groups (p<0.001). Their incidence was significantly less in group P (6%) than in group L (25%) and group S (84%); p 

value <0.001 and <0.001 respectively. Additionally, significantly less withdrawal movements were observed in-group L when 

compared to group S (p<0.001). Statistically significant higher HR (p value <0.001) and MAP (0.001) values were observed in-

group S. They were comparable in group L and group P. 

Conclusion: Study demonstrated that palonosetron pretreatment and venous occlusion has reduced rocuronium induced 

withdrawal movements more effectively than lignocaine. 
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Introduction 
Rocuronium is a non-depolarizing neuromuscular 

blocking agent that resembles structurally to 

vecuronium. Typical distinguishing features are fast 

onset and intermediate duration of action.1 It is 

frequently used for routine endotracheal intubation and 

for rapid sequence induction in situations where 

succinylcholine is contraindicated.2 Despite its safe side 

effect profile, it induces pain at the injection site and 

withdrawal responses of the injected arm during its 

administration. Reported incidences of injection pain 

and withdrawal movements with rocuronium are in 

ranges of 50-80%3-5 and 63-84%6-7 respectably. It can be 

given as a precurarisation,8 or priming technique9 

before induction of anesthesia. If injected intravenously 

prior to loss of consciousness as in priming technique, 

hot and burning sensations occur over the injected site.5 

Vigorous withdrawal movements such as withdrawing 

the injected hand or arm may occur even after loss of 

consciousness and sometimes even generalized 

movements may occur due to pain. These untoward 

withdrawal movements may cause accidental 

displacement of IV catheter causing difficulty in 

administering additional drugs.6-7 Pain following IV 

injection often leads on to sympathetic stimulation and 

resultant tachycardia10 and often these generalized 

movements are responsible to cause the reflux of gastric 

contents, which may predispose to pulmonary 

aspiration.11 The underlying pathophysiologic 

mechanism of the withdrawal movements by 

intravenous injection of rocuronium remains elusive. It 

has been reported that pain may be the contributed 

factor and various attributing factors may be the 

activation of nociceptors,12 osmolality and acidic pH of 

the solution13 or some have implicated the release of 

inflammatory mediators such as histamines, kinins and 

other substances during its administration.4 Several 

methods have been suggested to mitigate these 

withdrawal movements that includes pretreatment using 

lidocaine,7-14 fentanyl,15 remifentanil,10 alfentanil,16 

sodium bicarbonate,16,17 ketamine,18,19 ketorolac20 and 

paracetamol.21 Priming technique9 and local warming of 

injection site22 has also been shown to be effective 

5HT3 antagonists, like ondansetron (OND) are 

extensively used as an antiemetic drugs for treatment of 

postoperative nausea and vomiting.23 Animal 

experiments has shown that ondansetron curtailed 

nociceptive responses of dorsal horn neurons when 

delivered intrathecally by modifying the 5-HT3 

nociceptive receptors.24 It has Na+ channel blocking 

action as studied on rat brain neuron25 and has µ opioid 

receptors agonistic action.26 Probably, because of the 

multifaceted action as 5HT3 antagonism, µ opioid 

agonist and Na+ channel blocking, it was hypothesized 

that OND can alleviate pain and prevent the withdrawal 

movements produced by rocuronium injection.24-26 
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Palonosetron is a second generation 5HT3 antagonist. It 

has more affinity for 5HT3 receptors.27 so, it has more 

antiemetic potential and a longer duration of action 

(40h) than ondansetron. It has less side-effects 

compared to first generation 5HT3 antagonist.28 There 

has been various studies comparing the effect of 

ondansetron on withdrawal movements caused by 

rocuronium injection,29, 30 but there is dearth of studies 

with palonosetron pretreatment on withdrawal 

movements caused by rocuronium injection. Hence, it 

was hypothesized that palonosetron pretreatment with 

venous occlusion may be better alternative than 

ondansetron for rocuronium-induced withdrawal 

movements. The primary objective of our study was to 

compare the effectiveness of palonosetron vs. 

lignocaine pretreatment with venous occlusion on 

decreasing withdrawal movements associated with 

rocuronium injection. Secondary objectives were to 

compare the haemodynamic changes namely HR and 

MAP following administration of study drugs and 

complications following administration of the study 

drugs like urticaria, wheal and rash were also 

monitored. 

 
Materials and Methods 

This prospective, randomized controlled 

double‑ blinded clinical trial was carried out ‘‘between” 

July 2012–September 2013. The study obtained an 

approval from the local Institution Research and Ethics 

Committee and written informed consent was obtained 

all the patients. We enrolled 150 patients aged between 

18 and 65 years undergoing elective day-care surgeries 

belonging to ASA class 1 or 2. Patients with known 

allergic to the study drugs, history of migraine, 

pregnant patients and patients who were treated with 

analgesic or sedatives 24 hours prior to surgery were 

omitted from the study. Patients were randomly divided 

into 3 groups of 50 patients each with the assistance of 

computer generated random number table. Group P 

received palonosetron .075mg (1.5ml) with normal 

saline 0.5 ml, Group L received Lignocaine 30 mg 

(1.5ml) with normal saline 0.5 ml and Group S received 

Normal saline 2ml as pretreatment. Code assignments 

of 3 study groups were retained in sealed envelopes. 

One envelope was selected for each patient by 

anesthesiologists not involved in the study and same 

had prepared the pretreatment drug. All pretreatment 

drugs were injected as 2 ml volume. The investigator 

and the patient involved in the study were unaware of 

the contents of the syringe. After applying routine 

monitoring devices and obtaining baseline 

hemodynamic parameters, an 18 G cannula was 

inserted on the dorsum of the non-dominant hand for 

delivery of study drugs. Another cannula was placed on 

the other hand for infusion of IV fluids and delivery of 

other drugs. A non-invasive blood pressure cuff was 

applied on the non-dominant (study) arm. Anesthesia 

was established with thiopental 5mg/kg after 

confirming that the IV infusion could be injected 

without resistance. Immediately after the loss of 

consciousness (absent eye lash reflexes), the opposite 

limb was occluded. Using venous-stasis mode of the 

monitor set at 60-70 mmHg, venous occlusion was 

done. Subsequently, patients received the pretreatment 

drugs over a period of 5-10 seconds according to the 

group allocation. The venous stasis was released 60 

seconds after the administration of the pretreatment 

drugs. Subsequently, an intubating dose of 0.6mg/kg 

rocuronium was given intravenously over 5 seconds in 

the study arm. The amount of withdrawal movement of 

the patients during injection was assessed and scored as 

follows: (Table 1).18 

  

Table 1: Four point scale 
Grade Response 

0 No movement 

1 Movement limited to hand 

2 

 

Movement limited to forearm including 

elbow joint 

3 

 

Movement of upper arm including 

shoulder joint 

 
Analgesics were given on the opposite arm 

intravenously, after assessing the study arm for any 

withdrawal response for 30 seconds. Trachea was 

secured and anesthesia was maintained with 

inhalational anesthetics and muscle relaxants. The 

intraoperative hemodynamics of the patient like non-

invasive blood pressure (NIBP), pulse oximetry (SpO2), 

end-tidal CO2 (ETCO2) were monitored pre-induction, 

post induction, pre-intubation and till 10 minutes post-

intubation for this study. But the standard 

hemodynamic monitoring was done throughout the 

procedure. The injection site where the study drug was 

given was assessed for pain, edema and wheal or flare 

response till 24 hours by an anesthesiologist who was 

unaware of the nature of the drug administered.  

    
Statistical Analysis 

Statistical analyses were accomplished using SPSS 

version 12.5 (SPSS Inc., Chicago, IL, USA). 

Considering the incidence of withdrawal movements 

with rocuronium injection as 70% from the previous 

studies,6,7 to detect a 40% difference in the incidence of 

withdrawal movement on rocuronium injection at a 

significant level of 5% and a power of 90%, 30 patients 

per group were required. So, we studied 50 patients in 

each group. Data was presented as mean ± SD or 

number of patients. Patients' characteristics such as age, 

height, weight, hemodynamic parameters were 

compared with one-way ANOVA with Bonferroni's 

correction. Kruskal-Wallis test was used for 

comparison of withdrawal movements.  
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Results obtained were considered statistically 

significant when p value < 0.05. 

 

 

Results 
All the patients met the inclusion criteria and were 

taken in study. (Fig .1) 

 

Fig. 1: Consort flow diagram  

Demographic characteristics were comparable in three 

groups. (Table .1) 

 Table 1: Demographic data of the patients 

Patient 

characteristics 

Group L 

Lignocaine 

Group S 

Saline 

Group P 

Palonosetron 

p value 

Age (yrs) 34.34±10.50 30.34±7.34 33.16±8.96 0.079 

Weight (kg) 56.88±6.97 55.56±6.13 54.9±6.93 0.324 

Height (cm) 160.26±4.009 160.00±4.005 159.54±3.554 0.641 

Gender (F/M) 37/13 44/6 50/0 0.001 

 

Data are presented as mean ± SD or number of 

patients, p value <0.05 was considered as significant.  

 

 

The grades and incidence of rocuronium. Induced 

withdrawal response after injection of study drug in 

three groups are presented in (Table 2)
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 Table 2: Grades and incidence of rocuronium induced withdrawal movements 

Withdrawal Response Group L 

n=50 

Group P 

n=50 

Group S 

n=50 

0 25(50%) 47(94%) 8(16%) 

1 0(0%) 3(6%) 0(0%) 

2 25(50%) 0(0%) 6(12%) 

3 0(0%) 0(0%) 36(72%) 

Overall incidence (1+2+3) 25(50%) ** 3(6%)*ϯ 42(84%) 

Data are presented as number of patients (percentages), p value <0.05 was considered as significant. 

*p=0.001 compared with group L 

Ϯp=0.001 compared to group S 

**P =0.001 compared to group S 

The overall incidence of rocuronium induced 

withdrawal movements was significantly more in-group 

S (84%) than other study groups (p<0.001). Overall 

incidence of rocuronium induced withdrawal movement 

was significantly less in group P (6%) than in group L 

(50%) and group S (84%); p value <0.001 and <0.001 

respectively. Additionally the overall incidence of 

rocuronium induced withdrawal movement was 

significantly less in-group L than in-group S (p<0.001). 

The frequencies of withdrawal grade in each group are 

also depicted in (Fig. 2). Statistically significant higher 

HR (p value <0.001) and MAP (0.001) values were 

observed in-group S. They were comparable in-group L 

and group P. Corresponding graphical plots are 

depicted in (Fig. 2) and (Fig. 3). 

 

 
Fig. 2: Profile Plot of HR 
 

 
Fig. 3: Profile plot of MAP 
 

There were no complications such as erythema, 

rashes, pruritus, swelling following injection of the 

study drugs during intraoperative period and 24hrs post 

operatively in any of the three groups. 

 

Discussion 
Pain accompanied with administration of 

rocuronium is frequent and troublesome for patients 

and has curtailed the rocuronium usage.3-4 

Pathophysiologic mechanism for its occurrence remains 

elusive. Possible etiologies mentioned in the studies 

include direct activation of C-nociceptors,12 osmolality 

or pH of the solution13 and local release of 

inflammatory mediators such as histamine, kinin.4 Low 

pH of solution may be considered a plausible 

explanation but injection of acidic solutions are often 

not only associated with pain but also with perivenous 

edema and thrombophlebitis that are typically not seen 

after rocuronium injection. Few studies have mentioned 

the role of inflammatory mediators like histamine as the 

likely mechanism considering the rapid offset character 

of pain. Absence of associated erythema however, 

points against the role of these mediators. Borgeat et al4 

implicated the involvement of kininogen cascade that is 

similar to the pain afflicted by propofol injection.  
Reported pain after rocuronium injection may 

occur even after induction of anesthesia that results in 

withdrawal movements. These withdrawal movements 

may adversely affect the patient outcomes. Lui et al 

reported a child who had pulmonary aspiration due to 

gastric regurgitation induced by spontaneous 

movements after rocuronium injection.11 Factors like 

pain, emotional stress and stimulation during induction 

of anesthesia may augment sympathetic activity and 

resultant cardiovascular effects. Also, these withdrawal 

movements may cause the removal of the venous 

catheter or cause injury during induction.7 

Numerous pharmacological and non-

pharmacological techniques with variable success rates 

have been discussed in meta-analysis of 41 studies in 

the Korean population by Choi et al. These modalities 

include the use of medications such as various 

combinations of lidocaine with rocuronium,7,14 short 

acting opioids (fentanyl,15 alfentanil,16 
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remifentanil,10,and tramadol),30 sodium bicarbonate,16,17 

ketamine18,19 and ondansetron29,30 however this meta-

analysis comprises of only one trial with pretreatment 

with palanosetron.28 So, our study was designed since 

very few studies have compared effects of lignocaine 

and palonosetron for rocuronium induced withdrawal 

movements in Indian population. 5 HT3 receptor 

blockers (first generation) like ondensetron have been 

studied in the past for ameliorating the rocuronium 

induced withdrawal movements. Reddy et al.29 had 

compared effectiveness of ondansetron and lignocaine 

in reducing rocuronium induced withdrawal 

movements. They demonstrated that both ondansetron 

and lignocaine were effective in reducing the incidence 

of rocuronium induced withdrawal movements, 

however lignocaine was found to be more effective. 

Overall reported incidence of rocuronium induced 

withdrawal movements was 84% in our study, which is 

similar to the incidence reported in previous trials. The 

overall incidence of rocuronium induced withdrawal 

movement was significantly less with palonosetron 

(6%) than with lignocaine (25%) and saline (84%); (p 

<0.001 and <0.001) respectively. Similarly, Park et al 

demonstrated statistically significant reduction of 

rocuronium-induced withdrawal movements with 

palanosetron as compared to lidocaine that substantiates 

the finding reported in our study. Better results with 

palanosetron in our study could be attributed to its 

higher potency of it in blocking 5HT3 receptors as 

compared to ondensetron.  

Our study also assessed the stability following 

injection of study drug. Statistically significant higher 

heart rates and mean arterial pressure values following 

injection of study drug were observed in the placebo 

group that points to the sympathetic stimulation 

secondary rocuronium administration (p< 0.001). There 

was no change in the hemodynamic variables in 

lignocaine and palonosetron group compared to 

baseline. In a study done by Kim et al which was done 

in children comparing HR and MAP during anesthesia 

induction with remifentanil and saline for rocuronium 

induced withdrawal movements, showed that MAP and 

HR were significantly high in saline group which was 

comparable with our study.10 So this study proved that 

both palonosetron and lignocaine negates the 

hemodynamic fluctuations during induction with 

rocuronium of the total 150 patients included in our 

study, 131 were female patients and 19 were males. So 

it was not possible to analyze the gender based 

difference in withdrawal movements. But there are 

studies showing that women reported more withdrawal 

movements than men due to rocuronium.32 There were 

no complications such as erythema, rashes, pruritus, 

and swelling following injection of the study drugs in 

the intraoperative period or in the post-operative period 

in any of the group. 

The main limitation of our study was that we did 

not assess rocuronium induced pain using validated 

pain scores. However, stable haemodynamic parameters 

after rocuronium administration aptly indicated less 

pain with pretreatment of lidocaine and palanosetron.  

To conclude, this study demonstrated that 

palonosetron pretreatment and venous occlusion 

decreased incidence of rocuronium induced withdrawal 

movements more effectively than lignocaine. It also 

proved that both palonosetron and lignocaine provided 

hemodynamic stability during induction with 

rocuronium. 
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