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ABSTRACT 

Objective: To compare preoperative Ketamine nebulization versus saline nebulization in reducing the frequency and severity 
of sore throat postoperatively.  
Study Design: Quasi-experimental study. 
Place and Duration of Study: Department of Anesthesia, Combined Military Hospital, Bahawalpur Pakistan, from Jan to Jun 
2022. 
Methodology: A total of 120 patients (60 in each group) with different surgeries filling the inclusion criteria were considered in 
the study. Adult patients of 20-60 years with ASA class 1-2 who were planned for elective surgery of less than 2 hours were 
included. Group-A patients underwent nebulization with Ketamine while in Group-B nebulization was done with normal 
saline. 
Results: A total of patients included were 120 (60 each group).  Twenty-eight (23.3%) patients developed Post-Operative Sore 
Throat at some time after extubation. The frequency of Post-Operative Sore Throat with Ketamine was 13.3% and with saline it 
was 33.3%. Twenty (71.42%) patients of Post-Operative Sore Throat developed sore throat at 2 hours after extubation, of which 
15 patients belong to Saline Group (p-value 0.01). Twenty-one patients of Post-Operative Sore Throat had mild sore throat of 
which 14 patients were of Saline Group (p-value 0.006). 
Conclusion: Ketamine nebulization postoperatively leads to reduced frequency and severity of Post-Operative Sore Throat in 
early post-operative period in patients in which endotracheal intubation was done for GA.  

Keywords: Ketamine, Nebulization, Pharyngitis, Sore throat. 

How to Cite This Article: Akbar MZ, Farhat N, Bhatti AH, Khan KA, Jamal AR, Saleem MM. Comparison of Preoperative Ketamine Nebulization 
versus Saline Nebulization in Decreasing the frequency and Severity of Postoperative Sore Throat. Pak Armed Forces Med J 2024; 74(4): 1019-1023.                     
DOI: https://doi.org/10.51253/pafmj.v74i4.9296 

 
INTRODUCTION 

Postoperative sore throat (POST) is common 
condition usually experienced by patients who have 
undergone general anesthesia with Endotracheal tube 
(ETT).1 Irritation and inflammation of trachea by ETT 
is responsible for POST.2 The reported incidence in 
literature varies from 21-65%.3 It is ranked as 8th most 
undesirable complication by patients in postoperative 
period.4 POST, although a minor complication, leads to 
fever in early postoperative period and brings                   
agony and dissatisfaction among patients. Various 
pharmacologic and non-pharmacological techniques 
have been developed and are being practiced 
nowadays with varying results with no single proven 
technique to reduce incidence of POST.5 These include 
beclomethasone gel, nebulization and gargles of 

Ketamine, normal saline nebulization and Magnesium 
sulfate nebulization.5,6 N-methyl-D-aspartate (NMDA) 
receptors which are present in peripheral nerves are 
responsible for nociception and inflammation.7 
Ketamine and Magnesium sulfate which are NMDA 
receptor antagonists are used to reduce incidence of 
POST in nebulization as well as gargle form.8 Ketamine 
has proven more beneficial in reducing POST than 
magnesium sulfate due to its anti-nociceptive and anti-
inflammatory properties.2  Due to bitter taste of the 
Ketamine and the risk of aspiration while gargling, the 
use of Ketamine by aerosol route proved better by 
anesthetists with better acceptance by patients as well.2 
The use of Ketamine by aerosol techniques also uses 
much less volume of drug as compare to gargles so it 
has got more popularity as it is cheaper and easy                    
to use.9 Nebulization by normal saline has 
conventionally been used since long and has thought 
to have effects on reducing frequency of POST.10  The 
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importance of this topic, and a dearth of similar studies 
in our set-up forms the rationale of our study.  

METHODOLOGY 

The quasi-experimental study was carried out at 
the Anesthesia Department of Combined Military 
Hospital Bahawalpur, Pakistan, from January to June 
2022. Approval from the Hospital Ethical Committee 
was sought before commencement of study (ERB: EC-
14-2022). Sample size was estimated by keeping the 
incidence of POST in Ketamine and normal saline 
group i.e. 14.6% with Ketamine and 35.4% with 
saline.10  

Inclusion Criteria: Adult patients aged 20-60 years, of 
either gender with ASA class 1-2, who were planned 
for elective surgery of less than 2 hours duration under 
general anesthesia (GA) with endotracheal tube (ETT) 
were included.  

Exclusion Criteria: All patients who had history of 
infection of upper respiratory tract, COPD, history of 
sore throat in last 01-month, emergency surgeries and 
patients undergoing surgery of neck and head region 
were not included in the study.  

Non-probability consecutive sampling technique 
was used to include the patients.  Lottery method was 
used to allocate 60 patients each to Groups A and B 
(Figure). Group-A patients underwent nebulization by 
Ketamine 50mg 1ml with 4ml of normal saline while in 
Group-B nebulization was done by 5ml of normal 
saline solution for 15 min by same nebulizer machine. 
Patients were nebulized for 15 minutes before 
induction of general anesthesia. After nebulization 
induction was done by intravenous propofol 
2milligram/kg and atracurium 0.5mg/kg. Intubation 
was then done by consultant anesthetist using same 
laryngoscope and cuffed ETT were used. At 
completion of surgery suctioning of oropharynx was 
done with soft oral suction catheters and patients were 
shifted to recovery units. Post-graduate trainees were 
asked to observe for POST at 0, 2, 6, 12 and 24 hours 
post intubation and mark on a preformed proforma. 
Patients were labeled as POST according to 4-point 
table,11 i.e. 0 was no sore throat, 1 was mild sore throat 
(sore throat on asking), 2 was moderate sore throat 
(patient told about sore throat on his own), 3 was 
severe sore throat (change of voice with throat pain). If 
sore throat persisted for more than 24 hours then saline 
gargles and decongestants were given.   

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 21.  Percentages and 
frequencies were calculated for categorical variables 
while numerical data was represented by mean and 
standard deviation. The p-value for qualitative 
variables was calculated by using Chi square test. The 
significance level was set at p≤ 0.05. 

 

 
Figure: Patient Flow Diagram (n=120) 

 

RESULTS 

One hundred and twenty patients were included 
(60 in each group). There were 66 (55%) males and 54 
(45%) females. Mean age of patients in Ketamine group 
(Group-A) was 45.10±10.54 years and in saline group 
(Group-B) mean age was 44.46±10.78 years. Mean 
operative time in Group-A was 1.51±0.50 hours while 
in Group-B mean operative time was 1.48±0.52 hours. 
Most patients included were of general surgery (37.5%) 
followed by urology (29.16%). All demographics of 
patients are described in Table-I. 

 

Table-I: Demographics of Patients (n=120) 

Variables 

Ketamine 
Nebulization-

Group 
(Group-A) 

(n= 60) 

Saline 
Nebulization-

Group 
(Group-B) 

(n=60) 

Age (years) 45.10±10.54 44.46±10.78 

Gender 
Males 32(53.3%) 34 (56.7%) 

females 28 (46.7%) 26 (43.3%) 

Type of 
surgery 

General surgery 22(36.7%) 23(38.3%) 

Breast surgery 7(11.7%) 9(15%) 

Orthopedic 
surgery 

13(21.7%) 11(18.3%) 

Urology 18(30%) 17(28.3%) 

Mean operative time 
(hours) 

1.51±0.50 1.48±0.52 
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Post procedure patients were observed for POST at 
different time periods. Total 28 patients (23.3%) 
developed POST at some time after extubation. The 
frequency of POST with Ketamine was 13.3% and with 
saline it was 33.3%. 20(71.42%) patients of POST 
developed sore throat at 2 hours after extubation of 
which 15 patients belong to saline group (p-value 0.01) 
and 4 more patients developed POST at 6 hours (p-
value 0.02). The comparison of frequency of POST in 
both groups with their p-values is indicated in Table-II. 
 

Table-II: Comparison of Incidence Frequency of Post-
Operative Sore Throat (POST) in Both Groups (n=120) 

Variables 
Ketamine -

Group (Group-
A) (n=60) 

Saline -Group 
(Group-B) 

(n=60) 

p-
value 

2 hours 5(8.3%) 15(25%) 0.01 

6 hours 7(11.7%) 17(28.3%) 0.02 

12 hours 8(13.3%) 20(33.3%) 0.009 

24 hours 8(13.3%) 20(33.3%) 0.009 
 

Out of 28 patients of POST 21(17.5%) patients had 
mild sore throat of which 14(23.3%) patients were of 
saline Group-And 7(11.7%) from Ketamine group (p-
value 0.006). The comparison of variables in both 
groups is indicated in Table-III. 
 

Table-III: Comparison of Severity of Post-Operative Sore 
Throat (POST) in Both Groups (n=120) 

Variables 
Ketamine-Group 

(Group-A)   
(n=60) 

Saline-Group 
(Group-B) 

(n=60) 
p-value 

Mild  7(11.7%) 14(23.3%) 0.006 

Moderate 1(1.7%) 6(10%) < 0.001 

 

DISCUSSION 

Post-Operative Sore Throat (POST) is a common 
problem encountered by patients after endotracheal 
intubation which brings disappointment in patients 
regarding bad recovery from anesthesia and poor 
quality of care.12 Several factors like mucosal injury, 
endotracheal tube size, active suctioning at extubation, 
ETT cuff pressure, duration of surgery and difficult 
intubation results in post-operative sore throat.13,14 
POST can be easily prevented by using ETT of 
appropriate size, by using soft suctioning catheters and 
removing ETT when cuff is fully deflated and by 
lubricating ETT with gel before intubation as reported 
in literature.15 

In our study the overall frequency of POST was 
23.3%. The frequency of POST in Ketamine group was 
13.3% and it was 33.3% with saline group. These 

results are similar to the results shared by Thomas et al. 
in their study who reported an overall incidence of 
25% with 35.4% of saline group developed POST.10 
Similarly Charan et al. reported an overall incidence of 
29.33% with incidence of 46% with saline nebulization 
and 20% with Ketamine.1 Pathak et al. reported an 
incidence of 33% in their patients with incidence of 
20% in patients of Ketamine nebulization.9 Brindha et 
al. stated in their study that overall incidence of POST 
was 37.3% with 20% in patients who were nebulized 
with Ketamine.8 Thomas et al. reported an incidence of 
17% of sore throat in their study which is less as 
compare to other similar studies.16  

In our study out of 28 patients of POST 21 
patients (75%) had mild sore throat and 7 patients 
(25%) had moderate sore throat. None of the patient 
had developed severe sore throat. 21 patients of POST 
had saline nebulization preoperatively. These results 
are similar to results by Thomas et al. in their study in 
which mild and moderate sore throat cases were more 
seen in saline Group-As compare to Ketamine group.10 
A study by Aditya et al. stated that the incidence and 
severity of POST was remarkably low in patients in 
which nebulization with Ketamine was done 
preoperatively.17 A study by Chan et al. suggested in 
their study that topical use of Ketamine is better in 
reducing POST than its systemic use.18 Ketamine 
reduces the local inflammatory process in throat by 
acting on NMDA receptors (antagonistic and anti-
inflammatory properties) resulting in significant 
decrease in the incidence and severity of POST in our 
study which is similar to as described in literature.19-21 
In our study there was significantly low frequency at 2, 

6,12 and 24 hours after extubation which is similar to 
results as shared by Gupta et al. in their study that 
Ketamine significantly reduces incidence of POST in 
early post-operative period.22 Similarly Patodi V et al. 
shared that nebulization by Ketamine significantly 
lowers POST at,2,4,6,12 and 24 hours postoperatively.23 

LIMITATIONS OF THE STUDY 

Patients were not followed for more than 24 hours 
postoperatively and no adverse effects of administered drug 
were observed during the study which may be done in next 
upcoming studies which may lead to better patient outcome.  

CONCLUSION 

We conclude that preoperative Ketamine nebulization 
leads to reduced frequency and severity of POST in early 
post-operative period in patients in which endotracheal 
intubation was done for GA.  
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