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ABSTRACT  

Background: Complete relaxation of the jaw, laryngeal and 

pharyngeal muscles is needed for excellent intubating 

conditions and to reduce the risk of trauma. Sore throat and 

hoarseness, besides pain and nausea are among the most 

common complaints after tracheal intubation for general 

anaesthesia.  

Methods: This prospective randomized double blind study was 

conducted on 100 adult patients of ASA physical status I or II 

of either sex, aged 18-60 years undergoing elective surgery 

under general anaesthesia. Patients were randomized to 

receive either succinylcholine 1mg/kg (group I) or rocuronium 

0.6mg/kg (group II) after induction with propofol 2mg/kg. 

Intubating conditions were assessed by Cooper   grading 

scale. Postoperative hoarseness and sore throat were 

assessed at 6 and 24 hrs after surgery.  

Results: Succinylcholine group had significantly higher 

incidence of excellent intubation conditions at 60s as compared 

to rocuronium group (86% > 60%, p value =0.013). However, 

the incidence and severity of postoperative hoarseness and 

sore throat was comparable in both the groups.  

 

 
 

 
Conclusion: Succinylcholine should be used if excellent 

intubating conditions are desirable and the   rate of laryngeal 

morbidity was comparable between the two drugs. 
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INTRODUCTION 

Muscle relaxation is an indispensable part of administration of 

anaesthesia during surgical procedure to facilitate endotracheal 

intubation and to provide surgical relaxation. 

Succinylcholine has been the most commonly and widely used 

muscle relaxant for more than 40 yrs. In addition to fasciculations, 

serious side effects can occur with Succinylcholine infrequently.1 

Rocuronium has the potential to replace Succinylcholine, with 

faster onset and intermediate duration of action without the 

adverse effects associated with Succinylcholine. However, 

succinylcholine creates excellent intubation conditions more 

reliably than Rocuronium.2 

Complete relaxation of the jaw, laryngeal and pharyngeal muscles 

and diaphragm are needed for excellent intubating conditions and 

to reduce the risk of trauma. The response to intubation is a 

function of both muscular block and the level of anaesthesia. The 

muscle relaxant paralyses the vocal cords that may decrease post 

intubation coughing and bucking.3 Apart from injury to the teeth, 

the most common complications of endotracheal intubation are 

postoperative hoarseness and sore throat.4 

Some  studies have shown no significant difference in incidence of 

laryngeal  morbidity   in  patients  with   either  excellent   or   good  

intubating conditions5,6 while  others have shown  that excellent 

intubating conditions are associated with fewer postoperative 

laryngeal symptoms than are associated with non-excellent  

conditions.3 Hence, optimizing intubating conditions by using 

neuromuscular blocking drugs would be required to decrease  

these symptoms and injuries related to tracheal intubation. 

Thus the aim of this study was to compare tracheal intubating 

conditions and the incidence of postoperative hoarseness and 

sore throat associated with the use of 1mg/kg succinylcholine and 

0.6mg/kg rocuronium in patients undergoing general anaesthesia 

for elective surgery.    

 

METHODS 

After obtaining approval from Institutional ethics committee and 

informed written consent from the patients, this randomized 

double blind study was conducted on 100 patients between 18 to 

60 yr  of  age  of  ASA physical status I or II scheduled  for elective  

surgery under general anaesthesia. Patients were randomly 

allocated by computer generated randomization and sealed 

opaque envelopes to one of the two groups (n=50 each) to 

receive  Succinylcholine  (group I)  or  Rocuronium   (group II).  All  
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patients underwent oro-tracheal intubation for surgical procedure. 

Exclusion criteria consisted of patients with difficult airway 

(Mallampati class 3 or 4), gastro esophageal reflux             

disease, neuromuscular disorders or medications known to 

influence neuromuscular functions, patients with contraindication 

to use of succinylcholine such as burns, denervation injury and 

acute head injury. 

Intravenous access was established in operating room and 

baseline heart rate, non-invasive arterial blood pressure, arterial 

oxygen saturation were recorded. Following preoxygenation with 

100% O2 for 3minutes, patients in both groups received               

inj. glycopyrrolate 0.004mg/kg, inj.fentanyl 2mcg/kg and 

inj.propofol 2mg/kg IV. This was followed by either succinylcholine 

1mg/kg or rocuronium 0.6 mg/kg diluted to 10 ml with normal 

saline. All drugs were administered into a rapidly running 

intravenous infusion by one anaesthetist who was unaware of the 

drug administered.  

Laryngoscopy and tracheal intubation were performed by 

anaesthetist who was unaware of the type of relaxant 

administered. Intubating conditions were assessed at 60 seconds 

after administration of muscle relaxant then every 30 seconds (up 

to 120seconds) until clinically acceptable conditions were 

observed according to Cooper Scoring system.7  

Oral endotracheal intubation was done with appropriate size 

endotracheal  tube. The excellent  and  good intubating conditions  

were taken as acceptable whereas the fair and poor intubating 

conditions were considered as unacceptable. Any adverse 

reactions like dysrhythmias, bronchospasm, masseter muscle 

spasm and anaphylactic reaction associated with use of 

succinylcholine and rocuronium at the time of laryngoscopy was 

noted. 

Intraoperative monitoring was done and at the end of surgery, 

neuromuscular block was reversed by using inj. glycopyrrolate 

10mcg/kg and inj.neostigmine 40mcg/kg. After thorough 

oropharyngeal suctioning, patients were extubated when fully 

awake and fulfilled the criteria of extubation. Postoperatively all 

patients were assessed for hoarseness and sore throat  at 6hrs 

and at 24hrs.(Appendix) Postoperative  hoarseness was defined 

as acoustic quality different than the previous voice quality of the 

patient and sore throat was defined as continuous throat pain.   

Statistical analysis was performed using SPSS version 23, IBM 

corp. 2015; New York. Age and weight in both the groups were 

compared using Student's t-test. Cooper score was analyzed 

using Wilcoxon Mann Whitney test while sex distribution, 

intubating conditions and postoperative hoarseness and sore 

throat were analyzed with the Chi-square test.  For 90% power of 

study and an α=0.05, 78 patients (39 patients in each group)   

were needed. So a total of 100 patients were enrolled i.e., 50 

patients in each group. Results were considered statistically 

significant when p <0.05. 
 

Table 1: Demographic Data 

 Group I(n=50) Group II(n=50 ) P value 

Age(years) 34.32±11.68 36.54±12.50 0.361 

Weight (kg) 59.70±8.22 58.62±8.17 0.512 

Sex ratio (M/F) 17/33 23/27 0.221 

 

Table 2: Comparison of patients according to Cooper score 

Cooper Score Group I Group II P value Significance 

At 60 Seconds 8.10±1.05 7.32±1.69 0.020 S 

At 90 Seconds 8.00±0.00 8.71±0.487 0.222 NS 

At 120 Seconds 0.00 0.00   

 

Table 3: Cooper Scoring of intubating conditions.7 

Score Jaw relaxation Vocal cords Response to intubation 

0 Impossible to open Closed Severe coughing/bucking 

1 Opens with difficulty Closing Mild coughing 

2 Moderate opening Moving Slight diaphragmatic movement 

3 Easy opening Open None 

Total score Excellent (8-9),Good(6-7),Fair(3-5),Poor(0-2) 

 

Table 4: Intubating conditions at 60seconds 

Group EXCELLENT GOOD FAIR POOR P value 

Group I 43 5 2 0  

0.013 Group II 30 13 7 0 

P<0.05 Significant 

 

Table 5: Incidence of Postoperative hoarseness and Sore throat 

 POSTOPERATIVE HOARSENESS SORE THROAT 

 Group I Group II P value Group I Group II P value 

At 6hrs 13(grade 1) 

3(grade 2) 

13(grade 1) 

4(grade 2) 

0.945 9(grade 1) 

1(grade 2) 

8(grade 1) 

3(grade 2) 

0.314 

At 24hrs 11(grade 1) 

1(grade 2) 

10(grade 1) 

3(grade 2) 

0.315 7(grade 1) 

2(grade 2) 

8(grade 1) 

1(grade 2) 

0.527 
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RESULTS 

There was no significant difference in distribution of age, sex and 

weight of patients in both the groups. (Table 1) 

Table 2 shows that succinylcholine group had significantly higher 

cooper score at 60seconds (8.10±1.05) as compared to 

rocuronium group (7.32±1.69), whereas at 90seconds mean score 

was not   significantly different between the two groups. 

Table 4 shows significantly higher number of patients in 

Succinylcholine group achieved excellent and clinically acceptable 

(excellent and good) intubating conditions as compared to 

Rocuronium at 60 seconds. (P<0.05) Intubating conditions were 

acceptable in 100% subjects at 90 seconds in both the groups. 

Tracheal intubation was successful in all patients of both groups 

The overall incidence (succinylcholine and rocuronium groups 

together) of postoperative hoarseness was 33% (33 patients) at 

6hrs and 25% (25 patients) at 24hrs. Postoperative hoarseness at 

6hrs and 24hrs did not differ significantly between two groups, as 

shown in Table 5. Incidence (both study groups together) of sore 

throat was 21% (21 patients) at 6hrs and 18 % (18patients) at 

24hrs. Sore throat did not differ significantly between two groups 

at 6hrs and at 24hrs. 

 

DISCUSSION  

The present study demonstrated that Succinylcholine created 

better intubation conditions than Rocuronium at 60seconds. The 

rate of excellent as well as clinically acceptable intubating 

conditions was significantly higher in the Succinylcholine group as 

compared with the Rocuronium group. However, the incidence 

and severity of postoperative hoarseness and sore throat was 

similar in both the groups. In this study we used standard 

intubating dose of both drugs. Some studies have shown that 

intubating conditions at 60 s are generally excellent or good with a 

0.6 mg/kg dose of Rocuronium.7-9  While studies conducted by 

McCourt KC et al,10 Andrew JJ et al,11 Perry JJ et al,12 Sluga M et 

al,13 Tran DT et al,14 have  shown that  rocuronium (0.6mg/kg) 

provided  acceptable intubation conditions, but unable to provide 

excellent intubating conditions in all the patients. In our study too, 

we found that succinylcholine created better intubation conditions. 

Intubating conditions with rocuronium may be improved by using 

higher dose than used in our study, but this would be associated 

with long duration of action and this may be inappropriate in some 

situations. Magorian et al suggested that 0.9–1.2 mg/kg of 

rocuronium may be necessary as an alternative to 

succinylcholine.15 

Quality of intubating conditions as a risk factor for laryngeal injury 

during tracheal intubation is still under discussion. We 

demonstrated that quality of intubating conditions was not 

associated with postoperative hoarseness and sore throat. 

Despite the statistical significant difference in intubating 

conditions, the incidence and severity of postoperative 

hoarseness and sore throat was comparable in both the groups.  

There is a large variation in the reported incidence (4%–40%) of 

postoperative hoarseness immediately after short-term tracheal 

intubation.16 In our current study, however, the overall incidence of 

postoperative hoarseness was 33% at 6hrs and 25% at 24hrs.  

Oczenski et al. reported postoperative hoarseness in 44% patients 

after rocuronium 0.6 mg/kg (the same dosage as in our study).17 

This frequent incidence in their study can be explained by the 

relatively large size of tracheal tubes that were used. Mencke et al 

have reported comparable incidence of postoperative hoarseness 

between the succinylcholine and the rocuronium groups (50% 

versus 51%).16 The use of stylet, stomach tube and cricoid 

pressure might have contributed to the higher incidence of 

hoarseness in their study. 

The incidence of postoperative sore throat also varies between 

14.4%–50%.18 In the present study, however, the overall incidence 

of sore throat  was 21% at 6hrs and 18% at 24hrs, being 

comparable between both study groups. Mencke et al. reported 

33% incidence of sore throat which was also comparable with the 

use of succinylcholine and rocuronium.16 Higgins PP et al. in their 

study reported an incidence of 45.4% of sore throat with the use of 

endotracheal tube. Careful airway management technique is most 

important to minimize the symptoms related to throat discomfort.6 

However, sore throat occurred even in unintubated patients with 

use of succinylcholine when an ordinary facemask was used.19 

Christenensen et al. reported 14.4% incidence of sore throat in 

their study and it was not associated with multiple intubation 

attempts, administration of succinylcholine or non-depolarizing 

neuromuscular blocking agent on.20 However, Solatpur et al. 

demonstrated that use of high dose of cisatracurium for rapid 

sequence intubation carried a lower chance of developing sore 

throat.21 A baseline incidence of postoperative hoarseness and 

sore throat exists independently of the quality of tracheal 

intubation that may explain laryngeal damage in patients with 

clinically acceptable intubation conditions. Laryngeal damage not 

only occurs during intubation, but may also be the result of 

demographic factors such as sex and technical factors such as 

size of the tube, cuff pressure, or gastric suction and 

intraoperative factors such as duration of surgery. Heavy smokers 

and reflux, both suspected to be risk factors for hoarseness, were 

controlled (excluded from study) but intracuff pressure, type and 

duration of surgery were not evaluated.   

In conclusion, the intubating conditions were significantly better in 

the succinylcholine group as compared with the rocuronium group 

at 60sec. However, the rate of laryngeal morbidity was not 

different between the two groups. Succinylcholine should be used 

if excellent intubating conditions are desirable. We found no 

correlation between quality of intubating conditions and laryngeal 

morbidity. 

 

APPENDIX 

Assessment of Postoperative hoarseness and Sore throat.16 

A. Postoperative hoarseness (PH) 

Do you have any hoarseness? 

If the answer is no, PH grade 0 = no hoarseness; 

If the answer is yes, PH grade 1-3 as follows  

1 = noticed by patient 

2 = obvious to observer  

3 = aphonia. 

B. Sore throat (ST) 

Do you have any sore throat? 

If the answer is no, ST grade 0 = no sore throat 

If the answer is yes, ST grade 1–3 as follows  

1 = Mild (pain with deglutition) 

2 = Moderate (pain present constantly and increasing with 

deglutition). 

3 = Severe (pain interfering with eating and requiring analgesic 

medication). 

http://www.ncbi.nlm.nih.gov/pubmed/?term=McCourt%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=9849280
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