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Abstract 
Background: Post‑ operative sore throat (POST) occurs in 21–65% of patients. Ketorolac used earlier for 

reducing POST has limitations. Objective: The aim of this study was to see if injected Ketorolac reduces POST. 

Methods: The Study was conducted in the department of ENT of Shaheed Tajuddin Ahmad Medical College & 

Hospital, Gazipur, Bangladesh to find out the common indications of severity of post-operative sore throat. 31 

cases were randomly selected for the study whose common indication of severity of post-operative sore throat. 
Clinical examination and evaluation were done from July 2019 to June 2020. Other necessary investigations 

were done if clinically indicated and to prepare the patient for anesthesia. Statistical analysis of the results was 

obtained by using window-based computer software devised with Statistical Packages for Social Sciences 

(SPSS-22). Results: Majority of cases who incidence and severity of post-operative sore throat were 40-50 

years (54.84%) of age. The total study population was 31 Patients aged 20 years to 50 years, 6(19.35%) were 

20 years to 29 years, 8(25.81%) were 30 years to 39 years and 5(49.0%) were 40 years to 50 years. Incidence of 

post-operative sore throat 1(3.22%) patients were 0h and 2h, and 2(6.45%) were 4h, 6h, and 8h respectively. 
Severity of post-operative sore throat 0(0.0%) patients were 0h and 2h, 1(3.23) patients were 4h, 2(6.45) 

patients were 6h and 0(0.0%) were 8h. Conclusion: Ketorolac injected significantly attenuated the incidence 

and severity of POST, especially in the early post‑ operative period, with no adverse effects. 
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I. Introduction 
Post‑ operative sore throat (POST) occurs in 21–65% of patients receiving general anaesthesia (GA) 

with tracheal intubation. [1,2] Though considered as a minor complication, but it may cause significant 

post‑ operative morbidity and patient dissatisfaction.[3] Various non‑ pharmacological and pharmacological 

trials have been used for attenuating POST with no proven single modality. The pharmacological methods used 

to reduce POST include use of beclomethasone gel, gargling with azulene sulphonate, ketorolac and 
licorice.[4‑ 6] Ketorolac is an N‑ methyl‑ D‑ aspartate (NMDA) receptor antagonist and has been used as a 

gargle for reducing the incidence and severity of POST due to its anti‑ nociceptive and anti‑ inflammatory 

effects.[6,7] Ketorolac injected has a few advantages over gargle: It spares the patient from the bitter taste of 

ketorolac, much smaller volume is required as opposed to larger volumes required for gargle with risk of 

aspiration if accidentally swallowed; hence better patient cooperation is likely. So far, no study has been 

conducted to evaluate efficacy of injected ketorolac for prevention of POST. The main objective of this study 

was to evaluate the role of injected ketorolac for attenuation of POST in patients undergoing surgeries under GA 

with tracheal intubation. 

 

II. Methods 
The Study was conducted in the department of ENT of Shaheed Tajuddin Ahmad Medical College & 

Hospital, Gazipur, Bangladesh to find out the common indications of severity of post-operative sore throat. 31 

cases were randomly selected for the study whose common indication of severity of post-operative sore throat. 
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Clinical examination and evaluation were done from July 2019 to June 2020. Other necessary investigations 

were done if clinically indicated and to prepare the patient for anesthesia. Statistical analysis of the results was 

obtained by using window-based computer software devised with Statistical Packages for Social Sciences 

(SPSS-22). 

 

III. Results 
Majority of cases who incidence and severity of post-operative sore throat were 40-50 years (54.84%) 

of age. The total study population was 31 Patients aged 20 years to 50 years, 6(19.35%) were 20 years to 29 

years, 8(25.81%) were 30 years to 39 years and 5(49.0%) were 40 years to 50 years. Incidence of post-operative 

sore throat 1(3.22%) patients were 0h and 2h, and 2(6.45%) were 4h, 6h, and 8h respectively. The overall 

incidence of POST in the present study was 20% patients in group ketorolac had POST at some point of the 

study (Fisher’s exact P = 0.01). Incidence of POST was significantly ketorolac at 2h and 4h post‑ operatively. 

Patients in remained haemodynamically stable with no nausea, vomiting, stridor, laryngospasm, cough, dry 

mouth, hoarseness, dissociative symptoms or any other adverse effect during the entire study period. Severity of 
post-operative sore throat 0(0.0%) patients were 0h and 2h, 1(3.23) patients were 4h, 2(6.45) patients were 6h 

and 0(0.0%) were 8h. 
 

Table I: Demonstrated the distribution of study patients according to age. 

Age n=31 % 

20 years to 29 years 6 19.35 

30 years to 39 years 8 25.81 

40 years to 50 years 17 54.84 
Total 31 100.0 

 

 
Figure I: Incidence of post-operative sore throat in patients. 
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Figure II: Severity of post-operative sore throat in patients. 

 

IV. Discussion 
The present study is the first to evaluate the role of ketorolac injection on incidence and severity of 

POST. We observed reduction in the incidence at 2 h and 4 h, and attenuation of severity of POST at 2 h, in 

patients receiving ketorolac injection as compared to control group, following GA with tracheal intubation 

lasting for up to 1 h. The incidence of POST was 21–65% in earlier studies. [1,2] but we observed an overall 

incidence of 33% of POST in our patients. Out of this POST occurred only in 20% of the patients in the 

ketorolac group that was lower as compared to other studies. In the present study, the incidence of POST at 2 

and 4 h was significantly reduced, and the attenuation of severity of POST occurred in the ketorolac group at 2 

h. The mechanism of effect was possibly the topical effect of ketorolac injected that attenuated the local 

inflammation and also due to peripheral analgesic effect of ketorolac.[6‑ 9] Literature supports the topical effect 
of ketorolac via its NMDA‑ antagonistic action and anti‑ inflammatory effect based on animal model 

data.[7‑ 11] Ketorolac is an NMDA receptor antagonist with the primary site of action in the central nervous 

system, and parts of the limbic system while its use via nasal route, gargle, and rectal route suggests its 

peripheral effect.[6‑ 9] Experimental animal studies have shown a protective effect on airway inflammatory 

injury with ketorolac injection.[11] In an earlier study, pre‑ operative injection with 3.0 ml (225 mg) of isotonic 

magnesium sulphate, also a NMDA receptor antagonist showed a decrease in incidence and severity of POST at 

0, 2, 4 and 24 h post‑ operatively.[12] The primary outcome of the study was the incidence of POST at 4 h as by 

this time the patents are generally awake, alert, and more cooperative to participate in the study. This is also in 

line with earlier studies. [6,13] Attenuation of POST at 2 h and not at 24 h post‑ operatively after pre‑ operative 

ketorolac gargles were observed in women undergoing gynaecological surgeries. The authors measured serum 

ketorolac levels intra‑ operatively and suggested that with such low levels of serum ketorolac, the systemic 

absorption of ketorolac was unlikely to have role in the attenuation of POST and rather suggested a topical 
effect of ketorolac.[13]  

Endotracheal intubation done with laryngoscope was found to attenuate POST in patients as compared 

to Macintosh blade with normal airway patients, at 6 and 24 h after surgery. During the use of wall‑ mounted 

oxygen driven injected the liquid is broken up into droplets by the compressed air. The aerosol produced is 

heterodisperse in size and is filtered within the nebulizer by baffles to remove the largest droplets. The 

pneumatic injection method produces larger particles (10–25 μm) which mostly deposit in the mouth and throat 

and for those of 5–10 μm diameterdeposit in a transition from mouth to airway. Deposition of aerosol in the 

mouth and upper airway probably reduced incidence and severity of POST due to topical analgesia, 

anti‑ inflammatory effect and NMDA receptor antagonist effect of injected ketorolac. However, there are a few 

demerits of gargle ketorolac over injected due to its bitter taste, large volume required for gargle with risk of 

aspiration if accidentally swallowed and patient cooperation. The topical effect of ketorolac injection probably 
attenuated POST at 2 and 4 h post‑ operatively in the present study. The late onset of moderate pain in the 

control group reflects a more gradually developing local inflammation. Other pharmacological agents used 

earlier, include aspirin gargles, benzydamine hydrochloride (BH) gargles, transdermal ketoprofen, lignocaine 

10% spray, IV dexamethasone, beclomethasone gel on tracheal tube and magnesium lozenges. All have been 

shown to reduce the incidence and severity of POST up to 24 h post‑ operatively. [4,15‑ 18] However, the 
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incidence of post‑ operative cough and hoarseness of voice was attenuated better with betamethasone 

application. [17] Lignocaine spray decreased incidence of cough at tracheal extubation in surgeries of <2 h.[19] 

Medicated lozenges of licorice had efficacy of decreasing POST in smokers for surgery under GA of more than 

1 h.[20] Recently, siccoral and strefen have been found to be effective in relieving POST in the early hours 

following extubation.[21] A meta‑ analysis found that the topical application of BH reduced the incidence of 
POST in patients following GA.[22] However, dipping of whole ETT cuff with benzydamine hydrochloride 

(BH) prior to anaesthesia induction had no influence on the incidence and severity of POST during 24 h 

post‑ operatively.[23] IV dexamethasone significantly reduced the risk and severity of POST at 24 h in a 

meta‑ analysis.[24] Use of budesonide inhalation suspension 200 mcg 10 min prior to intubation and 6 and 24 h 

after extubation in thyroid surgery under GA exhibited significantly less severe sore throat and hoarseness at 1 h 

and 24 h following extubation.[25] Gabapentin (100 mg) when administered orally, 1 h before anaesthesia had a 

lower incidence of POST than the placebo group (47% vs. 78%, P = 0.038). We used well‑ defined inclusion 

and exclusion criteria and experienced anesthesiologists performed tracheal intubation. The tracheal intubation 

was performed at TOF <2 and tracheal tube cuff inflation was maintained guided by peri‑ cuff leak at peak 

airway pressure of 20 cm H2O. There are a few limitations of our study. No formal sedation scale was used and 

we were also not able to measure plasma ketorolac levels during the study period. We did not keep a record of 
the number of episodes of bucking at the time of extubation. Bigger sample size in a similar could add strength 

to the findings. 

 

Limitations of the study 

This was an observational study with a small sized sample. So, the findings of this study may not reflect the 

exact scenario of the whole country. 

 

V. Conclusion 
The use of pre‑ operative ketamine injected reduced the incidence and severity of POST during early 

post‑ operative period in patients receiving GA with tracheal intubation. This technique adds to the 

armamentarium of the anaesthetist in management of the ‘little big problem’ of POST. 

 

VI. Recommendation 
This study can serve as a pilot to a much larger research involving multiple centers that can provide a 

nationwide picture, validate regression models proposed in this study for future use and emphasize points to 

ensure better management and adherence. 
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