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Abstract 
Background: Postoperative sore throat (POST) is a common complication of endotracheal intubation. This study aimed to 
compare the efficacy of nebulization with ketamine or magnesium sulphate in reducing the incidence of POST.  
Methods: This comparative observational study included 88 patients undergoing elective surgery under general anesthesia. 
Patients were randomly divided into two groups: Group 1 received nebulization with 250mg of magnesium sulphate, while Group 
2 received nebulization with 50mg of ketamine.  
Results: The incidence of POST was significantly lower in the ketamine group compared to the magnesium sulphate group at 4 
and 6 hours postoperatively. Pain scores were also lower in the ketamine group at 4 and 6 hours. There were no significant 
differences in side effects between the two groups. 

Conclusion: Nebulization with ketamine is more effective than magnesium sulphate in reducing the incidence of POST and pain 
scores in patients undergoing elective surgery under general anesthesia with endotracheal intubation. 
Keywords: Postoperative sore throat; Ketamine; Magnesium sulphate; Nebulization, Endotracheal intubation. 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as long 
as appropriate credit is given and the new creations are licensed under the identical terms. 

 

Introduction 

Postoperative sore throat (POST) frequently occurs 

following general anesthesia with endotracheal 
intubation and is the second most common minor 

complication after postoperative nausea and vomiting.[1] 

Studies suggest that POST affects 21% to 65% of 

patients and while it may be considered a minor issue, it 

can cause considerable distress and discomfort if not 

addressed.[2,3,4] The concern is heightened in the case of 

extended surgeries, where POST remains a persistent 

challenge.  

Various strategies have been employed to reduce 

postoperative sore throat (POST), including non-

pharmacological approaches such as meticulous airway 

handling, proper cuff pressure management and careful 
extubation techniques.[5] These practices have been 

shown to lower the rate of POST. [5] Pharmacological 

interventions to alleviate POST encompass a range of 
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treatments such as the application of beclomethasone 

gel,[6] gargling with magnesium sulfate[7] and ketamine 

gargles.[7-9] Additionally, nebulization with 

ketamine[10,11] or magnesium sulfate,[12] the use of 

lidocaine spray,[13] opting for smaller endotracheal 
tubes, reducing the cuff pressure to less than 20 

mmHg[5] and limiting the number of attempts at 

laryngoscopy are also employed to minimize the 

incidence of POST. 

Research indicates that both ketamine and magnesium 

are beneficial in reducing the discomfort of 

postoperative sore throat.[11,14] While a prior study 

compared the effectiveness of magnesium and ketamine 

gargles in lessening POST occurrences,[15] it has been 

established that nebulization with ketamine is more 

effective than gargling with the same 

substance.[11]Nebulization with these agents is a 
preferred method of administration, offering ease of use 

and reduced risk of aspiration. 

Hence, the study was done to determine the efficacy of 

ketamine and magnesium sulphate nebulisation for 

prevention of post operative sore throat in patients 

undergoing general anaesthesia with endotracheal tube. 

Post operative sore throat is the most common side 

effect of endotracheal tube insertion. Thus, this study 

could help to explore the benefits of both these drugs 

and find out more efficacious drug amongst the two. 

 

Materials and Method 

The present comparative observational study was 

conducted among 88 patientsundergoing elective 

surgery under general anesthesia in the Department of 

Anaesthesiology at G.S Medical College, Hapur, U.P.  A 

written informed consent was obtained as per tenets of 

the Helsinki’s Declaration from each patient 

participating in the study. 

The study included patients aged 20-65 years of age, of 

either gender, with an American Society of 

Anesthesiologists (ASA) physical status of I or II, 

patients undergoing elective surgery under general 
anesthesia with a predicted surgery duration of 30-90 

minute and patients who provided informed consent and 

agreed to participate in the study. Patients were 

excluded from the study if they declined to participate 

or were unwilling to provide informed consent. Patients 

with a known allergy to the study drugs were also 

excluded. Furthermore, pregnant women and lactating 

mothers were not eligible to participate in the study. 

The patients were randomly divided into two groups 

with 44 patients in each group using computerized 

randomization with sealed opaque envelopes. Patients 
assigned odd numbers were allocated to Group 1, while 

those assigned even numbers were allocated to Group 2. 

The two groups received different nebulization 

treatments: Group 1 received 250mg of magnesium 

sulphate in 5ml of normal saline, while Group 2 

received 50mg of ketamine in 5ml of normal saline. 

In the operation theatre, patient was inquired for 8 hrs 

fasting period and was asked to void the bladder. 

Intravenous access was established using a 20-gauge 
cannula on the dorsum of hand. 

All patients were monitored using pulse oxymeter-

continuous recording, ECG- continuous recording, 

NIBP-every 5 min interval and EtCO2-was 

continuously recorded after intubation and baseline 

parameters such as heart rate, systolic blood pressure, 

diastolic blood pressure and oxygen saturation were 

noted. Before the start of general anaesthesia, all 

patients received nebulisation with study drug with a 

wall mounted oxygen source at l0L/min. The study drug 

was prepared by an anaesthetist who were not the part 

of the study.After 15 min of nebulisation, patients were 
induced with injection midazolam 0.02mg/kg, injection 

fentanyl 2.0 microgram/kg and injection propofol 2-

2.5mg/kg after pre oxygenation with 100% oxygen for 

3 min through hand held face mask. Tracheal intubation 

was facilitated with injection vecuronium 0.lmg/kg. All 

male patients were intubated with endotracheal tubes of 

size 8.0-8.5mm ID and female patients with 7.0-7.5mm 

ID. The tracheal cuff was inflated with air and cuff 

pressure was maintained at 20cm water and thereafter 

for every 30 min till the end of surgery. The duration of 

laryngoscopy and time taken to intubate was noted. 
More than 2 attempts for intubation and any traumatic 

intubation were excluded from the study. After 

confirmation of tracheal tube position, anaesthesia was 

maintained with 50:50 mixture of Nitrous oxide and 

Oxygen, isoflurane l%-2% and intermittent doses of 

fentanyl and vecuronium. 

30 minutes before the end of surgery, injection 

ondansetron 4mg IV and injection diclofenac aqueous 

75mg, slow I.V.infusion was given. At the completion 

of surgery, patient was adequately anaesthetised, the 

oropharynx was gently suctioned and the isoflurane and 

Nitrous oxide was turned off. Inspiratory oxygen 
concentration was increased to 100%.  

The neuromuscular blockade was reversed with 

neostigmine 0.5 milligram/kg and glycopyrrolate 

0.1milligram/kg after return of spontaneous ventilation. 

During extubation, if the patient was having excessive 

bucking, IV Lignocaine 1.5mg/kg was given as a rescue 

measure and patient was excluded from study. After 

extubation, patient was shifted to post anaesthesia care 

unit for observation and patient was assessed regarding 

incidence and severity of Post operative sore throat at 6 

hours, 12 hours and 24 hours. 
Data so collected was tabulated in an excel sheet. The 

means and standard deviations of the measurements per 

group were used for statistical analysis (SPSS 22.00 for 

windows; SPSS inc, Chicago, USA).The level of 

significance was set at p < 0.05. 
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Results 

There was approximate equal distribution of male and 

female in both the study groups. Mean age in group 

ketamine and magnesium sulphate group was 

37.79±9.52 and 38.93±9.85years respectively (table 1). 
Table 2 shows the comparison of MAP among the study 

groups at different intervals. Mean MAP increases in 

both the groups immediately after intubation. After 10 

minutes, MAP decreases in both the groups till the end 

of surgery but it was in appropriate range till the end 

ofsurgery. MAP was found to be comparable among the 
study groups at all the intervals as p>0.05. 

 

Table 1: Demographic profile among the study groups 

Gender Ketamine Magnesium Sulphate p value 

N=44 % N=44 % 

Male 23 52.27 20 45.45 0.88 
Female 21 47.73 24 54.55 

Age in years (Mean±SD) 37.79±9.52 38.93±9.85 0.81 

 

Table 2: Comparison of MAP (Mean Arterial pressure) among the groups at different intervals 

Interval Ketamine Magnesium Sulphate p value 

Mean SD Mean SD  

Baseline 95.73 6.55 96.69 7.73 0.18 

Immediately after Intubation 92.63 6.15 91.39 4.58 0.16 

5 Min 90.04 6.42 90.83 8.22 0.29 

10 Min 91.15 6.74 92.98 7.93 0.24 

15 Min 90.88 6.53 92.59 9.25 0.33 

30 Min 93.55 7.18 90.02 8.79 0.2 

60 Min 89.37 7.44 85.83 12.08 0.1 

2 hrs 85.8 7.85 81.44 9.58 0.16 

4 hrs 82.82 7.43 81.15 8.29 0.44 

6 hrs 81.49 7 80.3 7.5 0.69 

8 hrs 81.26 7.84 78.19 7.87 0.58 

10 hrs 78.87 7.13 77.48 7.01 0.75 

12 hrs 75.80 7.12 74.02 8.7 0.51 

 

Table 3:  VAS among the study groups. 

VAS Ketamine Magnesium Sulphate t test p value 

Mean SD Mean SD 

0 hrs 2.59 1.13 2.67 1.34 0.48 0.77 

4 hr 2.72 0.87 3.69 0.96 4.05 0.016* 

6 hr 2.53 0.98 3.57 1.35 3.94 0.028* 

12 hr 2.45 1.02 2.91 1.14 1.07 0.35 

24 hr 2.26 1.17 2.92 1.08 0.64 0.61 

*: statistically significant  

 

Table 4: Post operative sore throat among the study groups 

Sore Throat Ketamine Magnesium Sulphate p value 

N % N % 

0 hrs 

Nil 0 0 0 0 - 

4 hr 

1 grade 3 6.82 8 17.78  

0.002* 2 grade 2 4.55 4 9.09 

3 grade 0 0 0 0 

6 hr 

1 grade 0 0 0 0  

0.039* 2 grade 2 4.55 6 13.64 

3 grade 1 2.27 2 4.55 
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12 hr 

1 grade 0 0 1 2.27  

0.81 2 grade 0 0 0 0 

3 grade 0 0 0 0 

24 hr      

Nil 0 0 0 0 - 

*: statistically significant  

Table 5: Side effects among the study groups 

Side Effects Ketamine Magnesium Sulphate p value 

N % N % 

Nausea 2 4.55 2 4.55  

0.77 Vomiting 1 2.27 0 0 

Dry mouth 2 4.55 2 4.55 

Shivering 0 0 1 2.27 

 

Pain score was comparable among both the study 

groups at baseline. After 4 and 6 hr of surgery; pain was 

found to be significantly more in magnesium sulphate 

group as compared to ketamine group with statistically 
significant as p<0.05. At 12 and 24 hr too, pain was 

more in magnesium sulphate group as compared to 

ketamine group, though no significant difference was 

found as p>0.05 (table 3). 

None of the patients complained of sore throat in both 

the groups in the immediate postoperative period at 0 h. 

In ketamine group; 5 patients and in Magnesium 

Sulphate;12 patients complained of sore throat at 4 h 

with statistically significant difference (P = 0.002). At 6 

h, 3 patients in ketamine group and 8 patients in Group 

B had sore throatand it was statistically significant (P = 
0.039). At 24 h, none of the patients in both the groups 

had sore throat (table 4). 

Nausea, vomiting, dry mouth and shivering was 

reported among 4.55%, 2.27%, 4.55%, 0% and 4.55%, 

0%, 4.55%, 2.27% of the subjects in ketamine and 

magnesium sulphate group respectively. Side effects 

were comparable among the study groups as p>0.05 

(table 5). 

 

Discussion 

Postoperative sore throat (POST) although a self-
limiting complication following general anesthesia with 

endotracheal intubation, it continues to be an important 

concern for surgical patients. As perioperative 

physicians, we are entrusted with the deeds of 

decreasing the sufferings of surgical patients. In POST, 

complain ranges from minor irritation of throat to 

severe throat pain, difficulty in swallowingand 

hoarseness of voice, laryngitis, tracheitis. Although 

POST was a minor complication, it causes significant 

morbidity, longer hospital stays and patient 

dissatisfaction. When reviewing the literature for the 

prevention of POST, some nonpharmacological and 
pharmacological interventions have been tried with 

varying success rates. Nebulization is inexpensive, 

quick, convenient and easy to administer also, which 

made this, the route of choice.[176] The present study 

was done to compare the incidence of post operative 

sore throat after nebulisation with ketamine or 
magnesium sulphate in patients undergoing general 

anaesthesia with endotracheal tube. 

There were approximate equal distribution of male and 

females in both the study groups. Mean age in 

groupketamine and magnesium sulphate group was 

37.79±9.52 and 38.93±9.85 years respectively. More 

than 63% of the subjects in both the groups were having 

ASA grade I. Mean duration of surgery was 

86.32±11.49 and 81.65±10.59 minutes in ketamine and 

magnesium sulphate group respectively. All the baseline 

factors were comparable among the study groups as 
p>0.05 in this study. Segaran S et al., (2018)[16] in their 

study revealed that the distribution of demographic data 

between the two groups was comparableand there were 

no significant differences. This is in accordance to the 

present study.  Aditya AK et al., (2017),[17]Ahuja V et 

al., (2015)[11]and Rajan S et al., (2017)[10]in their 

respective studies too reported no significant difference 

among the study groups w.r.t. demographic variables. 

Patel N et al., (2022)[18]in their research too reported 

that all the demoghraphic parameter like age, sex and 

weight, intubation attempts, ASA physical status and 
mean duration of surgery were comparable between 

both groups. 

 Mean MAP increases in both the groups immediately 

after intubation. After 10 minutes, MAP decreases in 

both the groups till the end of surgery but it was in 

appropriate range till the end of surgery and MAP was 

found to be comparable among the study groups at all 

the intervals as p>0.05. A study done by Rajan S et al., 

(2017)[10]andPatel N et al., (2022)[18]did not show any 

difference in the hemodynamic variables on pre- and 

post-nebulization which is similar to the present study. 

According to Jain S, Barasker SK (2017),[19] MAP 
before and after induction was comparable in between 
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the groups (p>0.05). The change in MAP within the 

groups was not significant during induction (p>0.05). 

Pain score was comparable among both the study 

groups at baseline. After 4 and 6 hr of surgery; pain was 

found to be significantly more in magnesium sulphate 
group as compared to ketamine group with statistically 

significant as p<0.05. At 12 and 24 hr too, pain was 

more in magnesium sulphate group as compared to 

ketamine group, though no significant difference was 

found as p>0.05. Ranjana et al., (2020)[20] in their 

study too found that pain was less in ketamine group as 

compared to magnesium sulphate group.  

None of the patients complained of sore throat in both 

the groups in the immediate postoperative period at 0 h. 

In ketamine group; 5 patients and in Magnesium 

Sulphate; 12 patients complained of sore throat at 4 h 

with statistically significant difference (P = 0.002). At 6 
h, 3 patients in ketamine group and 8 patients in Group 

B had sore throatand it was statistically significant (P = 

0.039). At 24 h, none of the patients in both the groups 

had sore throat. Severity of sore throat was also higher 

in Magnesium Sulphate as compared to in ketamine 

group.  A study done by Ahuja V et al., 

(2015)[11]evaluated the effectiveness of nebulized 

ketamine on the severity of POST and concluded that 

ketamine nebulization significantly reduced the severity 

of POST at 4 h which is comparable to our study where 

the incidence and severity of POST were significantly 
lower in ketamine group at 4 and 6 h. A similar study 

also conducted by Aditya AK et al., (2017),[17]found 

that ketamine nebulization significantly reduced the 

incidence and severity of POST in immediate 

postoperative period.  

Yadav M et al., (2016)[12]evaluated the effect of 

magnesium sulfate nebulization on POST at rest and 

swallowing and found that it significantly decreased the 

incidence of POST at 4 and 24 h. Borazan H et al., 

(2012)[21]also conducted a similar study with 

magnesium sulfate lozenges and found that it 

significantly reduced the incidence and severity of 
POST. In our study, the incidence and severity of POST 

in the magnesium sulfate group were also decreased but 

not statistically significant when compared to ketamine 

group1.  

On comparing ketamine nebulization with magnesium 

sulfate nebulization in our study on the incidence and 

severity of POST, there was a significant decrease in the 

incidence and severity at 4 and 6 h in ketamine group (P 

< 0.05) which is comparable to the study conducted by 

Rajan S et al., (2017)[10]where they compared ketamine 

with two different doses of magnesium sulfate (250 and 
500 mg) nebulization on POST and found that ketamine 

and magnesium sulfate (500 mg) nebulization decreased 

the incidence of POST at 0, 2 and 4 h.  

Patel N et al., (2022)[18] in their study showed that there 

was statistically significant reduction in sore throat was 

seen in group k compare to group m at 0 hour which is 

similar to the present study.  Jain S, Barasker SK 

(2017),[19]also conducted a similar study comparing 

ketamine and magnesium sulfate nebulization on POST 

and found that both decreased the incidence of POST 
when compared to control group but no significant 

difference between the ketamine and magnesium sulfate 

group. 

In contrast to our study Mostafa EA et al., 

(2018)[22]observed in their study that incidence of POST 

was significantly lower in magnesium group compare to 

ketamine group at 2hr (p=0.023), 4hr (p=0.001)and 8hr 

(p=0.044). Severity of sore throat was also significantly 

lower in magnesium group at 4hr (p=0.002) and 8hr 

(p=0.038). Magnesium sulfate nebulization reduces 

incidence and severity of POST more effectively than 

ketamine nebulization. 
Nausea, vomiting, dry mouth and shivering was 

reported among 4.55%, 2.27%, 4.55%, 0% and 4.55%, 

0%, 4.55%, 2.27% of the subjects in ketamine and 

magnesium sulphate group respectively. Side effects 

were comparable among the study groups as p>0.05. 

This result can be subjected to the fact that inhaled 

drugs show very minimal systemic absorption, hence 

result shows very less systemic side effects. 

There was no incidence of any systemic toxicity or any 

other adverse reaction seen in post operative period in 

any study group as stated by Patel N et al., (2022)[18] in 
their study.  

There were no side effects seen like nausea, vomiting, 

dry mouth etc., in all three nebulised groups as reported 

by Ranjana et al., (2020)[20] in their study. This finding 

was in accordance with the results of the studies like 

Mostafa RH et al.(2018)[22]andSalama AK, El-

badawy AM (2016)[23]. 

There are a few limitations to our study, the dose we 

used was a fixed dose and the least effective dose is not 

known. We did not measure the serum levels of 

magnesium and ketamine to monitor the drug levels. 

 

Conclusion 

To conclude, nebulization with ketamine was more 

effective than magnesium sulphate in reducing the 

incidence and severity of POST. The incidence of POST 

was significantly lower in the ketamine group compared 

to the magnesium sulphate group at 4 and 6 hours 

postoperatively. Additionally, pain scores were lower in 

the ketamine group at 4 and 6 hours. The study's 

findings suggest that nebulization with ketamine can be 

a useful adjunct in reducing the incidence and severity 

of POST in patients undergoing elective surgery under 
general anesthesia with endotracheal intubation. 
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