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Gargling with Ketamine Attenuates the Postoperative
Sore Throat
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Summary

Postoperative sore throat (POST) is a common complication of anaesthesia with endotracheal tube that affects
patient satisfaction after surgery. Therefore, this complication remains to be resolved in patients undergoing endotra-
cheal intubation. The aim of the study was to compare theeffectiveness of ketamine gargles with placebo in prevent-
ing POST after endotracheal intubation. Forty patients scheduled for elective surgery under general anaesthesia
were randomized into : Group C, water 30 ml; Group K, ketamine 50 mg in water 29 ml. Patients were asked to
gargle this mixture for 40 seconds, 5 minutes before induction of anaesthesia. POST was graded at 4,8 and 24 hours
after operation on a four-point scale (0-3). In the Control group POST occurred more frequently, when compared
with patients belonging to Ketamine group, at 4, 8, and 24 hours and significantly more patients suffered severe POST
in Control group at 8 and 24 hours compared with Ketamine group (P<0.05). We demonstrated that gargling with
ketamine significantly attenuated POST, with no drug-related side effects were observed.
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Introduction

Recently, quality assurance of anaesthesia has
become increasingly important for improving postop-
erative outcome. Postoperativesore throat (POST) is
aminor complication that is unresolved in patients un-
dergoingendotracheal intubation1-7.POSTwas recently
ranked by American anaesthesiologists as the eighth
most important problem of current clinical
anaesthesiology8.POSTfollowingtracheal intubation
is due to trauma to the airway mucosa. The reported
incidence of POST varies from 21 to 65%2,9,10. Vari-
ous pharmacological and non – pharmacological trials
have been used for attenuating POST with variable
success. The pharmacological methods include
beclamethasoneinhalation andgarglingwithazulenesul-
fonate11,12.

It has been shown that NMDA receptors are
present notonly in the centralnervous system but also
in theperipheralnerves13,14. It has been further reported
thatperipherallyadministered NMDAreceptor antago-

nistsare involvedwith antinociception15 and anti-inflam-
matory cascade16.

In this study,we investigated whether preop-
erative garglingwith ketamine,a NMDA receptor an-
tagonist, reduced POSTafter orotrachealintubation and
compared with placebo.

Methods

Written informed consent was obtained from
40healthy youngpatients undergoingabdominaland
pelvicsurgery under general anaesthesia.There were
no restrictionson recruitingthe patientsby typeof sur-
gery. The study was conducted in aprospective, ran-
domized, placebo-controlled, and single – blinded
manner.Patients with anticipated airway difficulty, his-
tory of preoperative sore throat and asthma, known
sensitivity to study drug orrecent anti-inflammatory
medicationwereexcludedfrom thestudy. Furthermore,
patients with upper respiratory tract diseasewere also
excluded from this study.Patients requiringmore than
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oneattempt forpassage of trachealtubewere excluded
from thestudy. Patients in whom extubation provoked
buckingorcoughingwerealsoexcluded fromthestudy.

Presuming the incidence of POST to be 60%,
the power analysis17 (taking = 0.05 and = 0.90)
calculated a sample size of 20 patients in each of the
two groups to showa 50% reduction in the incidence.
Hence, wechose to enroll20 patients in each group.

Premedication consisted of tabletalprazolam 0.25
mgorally threehours beforesurgery. Patients were ran-
domly assigned(by meansof arandom numbertable) in
asingle-blind manner into oneof twogroups according
to theagent used for gargle.Group C received drinking
water 30 ml and Group K received preservative free
ketamine1ml(50 mg)in 29mlofdrinking waterby the
operation theatrenurseand askedpatients togargle with
the preparation for 40seconds after their arrival in the
operation room.Anaesthesiawasinduced 5minutes later.
Thepatientscould notbe blinded because of the differ-
ent tastes of the two preparations.

Standard non-invasive monitoring was done
throughoutthe anaesthesia.Followingpreoxygenation,
inductionofanaesthesiawasdonewithfentanyl 2mcg.kg-

1 and2 mg.kg-1of propofol sufficient to obtund theeye-
lash reflex, followedby atracurium 0.5mg.kg-1 to facili-
tateorotrachealintubationwith sterilepolyvinylchloride
endotracheal tube(having lowpressure cuffs)with an
internaldiameter of7.5 mm for women and 8.5mm for
men. Trachealintubation was performed by an experi-
enced anaesthesiologist havingexperience of>3 years.
Theendotrachealtubes werelubricated with sterilewa-
terat room temperature. Immediately after intubation,
cuffoftheendotrachealtubes were filled witha volume
ofroom air required to prevent an audible air leak.Ana-
esthesiawas maintainedwith oxygen33% innitrous ox-
ide, supplemented with halothane.Supplemental anal-
gesiaduring surgery was provided with smalldoses of
intravenousfentanyl.Residualneuromuscular relaxation
withatracurium was antagonized with neostigmine and
glycopyrrolateoncompletion ofsurgery.Oropharyngeal
suction beforeextubation was doneunderdirectvision

to avoid traumato the tissues,confirmingthat secretion
clearancewas complete18.

The patients were interviewed in astandard fash-
ion by ablinded investigator at 4,8,and 24hours after
the procedure.POSTwas graded on a four point scale
(0-3) : 0, no sore throat; 1 , mild sore throat (com-
plains of sore throat only on asking) ; 2,moderate sore
throat (complains of sore throat on his/her own) ; 3,
severe sore throat (change ofvoice orhoarseness, as-
sociated with throat pain19).Other side-effects, if any,
were also noted.

To comparepatient characteristics, including age,
height,body weight,and duration of anaesthesia and
surgery student’s t-test was performed. The Mann –
whitney U-testwas used for multiplepaired compari-
sons ofcounts in patients with POST. P< 0.05 was
consideredstatistically significant.

Results

The study population consisted of 40 patients ;
20 patients gargled with ketamine (Ketamine group)
andremaining 20patients gargledwith onlywater (Con-
trolgroup). Therewereno significantdifferences in the
groups in terms of age, height, body weight, gender
distribution,orduration ofanaesthesia (Table1).There
wereno severe complications in either group.

Table 1 Patient Characteristics in the Control and
Ketamine Groups (Mean ± SD)

Control Ketamine
(n = 20) (n = 20)

Male : Female(n) 8 :12 11 :9

Age (yr) 36.7±12.3 37.5±12.5

Weight (kg) 55.1 ±6.0 56.4 ±8.0
ASA physical status(I/II) 16/4 17/3

Duration of surgery(min) 86.6±14.7 85.1±19.0
Duration of anaesthesia(min) 109.3±20.6 106.5±25.8
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In Controlgroup 17(85%) patients complained
ofPOSTat4 hours,out of them 15(75%) patients had
POST at 8 hours, which remained for 24 hours in
12(60%) patients (Table 2). However in Ketamine
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group,8(40%)patientscomplained ofPOSTat4 hours.
Out of them 7 (35%) patients complained of POSTat
8 hours and, which remained in 5(25%) patients for 24
hours,P< 0.05(Table 2). No significantdifferences in
mild and moderate sore throat at 4,8, and 24 hours
were noted amongthe groups. The severity of POST
wassignificantly lowerin Ketaminegroup thanin Con-
trolgroup, P< 0.05.Overall, thenumber ofpatients in
Controlgrouphad significantlymore incidenceofPOST
at 4, 8 and 24hours (85%, 75%, and 60%) than in
patients havingketamine gargle (40%, 35% and 25%),
P < 0.05 (Table 2). No local or systemic side effects
were observed.

Discussion

In the Control group , the incidence of POST 4,
8,and 24hours aftersurgery was 85%, 75%, and 60%
respectively (Table2). Thereported incidenceof POST
is between 45 and more than 90%4,5,18,19. Our result in
the Controlgroup was consistent with previous find-
ings. In ourstudy, the incidence wassignificantly lower
in theKetamine group than in theControlgroup. There
wereno adverse reactions in the ketaminegroup. This
is the first report of the efficacy of gargling with
Ketamine in reducingPOSTin our country.

Severalcontributing factors for sore throat after
surgery havebeen reported,including patientage, sex,
large trachealtube, cuffdesign, and intracuff pressure20-

24. In ourstudy, no correlation was observed between
age,gender, duration of surgery and intubation.

Sore throat related to orotracheal tubemight be
consequence of localized trauma,leading to aseptic in-
flammation of pharyngealmucosa. Itmay also be as-
sociated with oedema, congestion, and pain2,25. Re-
duction ofthis inflammationby ketaminegarglingmay
be the reason for decreased in POST in our study.
However, aperipheral andcentral action following sys-
temicabsorption cannotbe excluded.

The antiinflammatoryproperties ofketamine have
been shown against lung injury26.Moreover, ketamine
has been shownto diminishtheexpression of inducible
nitric oxide synthase27. Further, in an animalstudy, it
hasbeenshown thatnebulizedketamineattenuated many
of the centralcomponent of inflammatory changes16.

In this study, we identified POSTas clinical ana-
esthesiaoutcome associated with routine surgery that
is common and important to avoid, at least from the
physician’sperspective.Furthermore,we demonstrated
thatgargling withketamineeffectivelyattenuated POST,
with noadverse reactions.Ketaminegarglingmight also
reduce the incidenceof complications associated with
endotracheal intubation.
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