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Summary
Postoperative sore throat has a reported incidence of up to 62% following general anaesthesia. In adults undergoing
tracheal intubation, female sex, younger age, pre-existing lung disease, prolonged duration of anaesthesia and the
presence of a blood-stained tracheal tube on extubation are associated with the greatest risk. Tracheal intubation
without neuromuscular blockade, use of double-lumen tubes, as well as high tracheal tube cuff pressures may also
increase the risk of postoperative sore throat. The expertise of the anaesthetist performing tracheal intubation appears
to have no influence on the incidence in adults, although it may in children. In adults, the i-gelTM supraglottic airway
device results in a lower incidence of postoperative sore throat. Cuffed supraglottic airway devices should be inflated
sufficiently to obtain an adequate seal and intracuff pressure should be monitored. Children with respiratory tract
disease are at increased risk. The use of supraglottic airway devices, oral, rather than nasal, tracheal intubation and
cuffed, rather than uncuffed, tracheal tubes have benefit in reducing the incidence of postoperative sore throat in
children. Limiting both tracheal tube and supraglottic airway device cuff pressure may also reduce the incidence.
.................................................................................................................................................................
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Introduction
Postoperative sore throat is a common occurrence fol-
lowing general anaesthesia and, although clinicians
often regard it as a relatively minor complication,
patients perceive avoidance as being of great impor-
tance. Instrumentation of the airway is an inherent
risk factor for the development of this common com-
plication, yet a number of techniques can reduce the
incidence. We performed a systematic review in order
to assess the risk factors that increase the likelihood of
postoperative sore throat in adults and children and
the efficacy of interventions designed to reduce its
incidence.

Methods
We independently and systematically searched the lit-
erature using MEDLINE and EMBASE bibliographic
databases, the Cochrane Central Register of Controlled
Trials (CENTRAL) and manually using the following
search terms in either the title or abstract: endo-
bronchial intubation; endotracheal intubation; nasotra-
cheal intubation; intubation, intra-tracheal; supraglottic
airway(s) device(s); LMA laryngeal mask Classic; Flexi-
ble LMA laryngeal mask; LMA laryngeal mask Unique;
Portex SoftSeal; Ambu AuraOnce; Cobra perilaryngeal;
cobraPLA; ProSeal LMA laryngeal mask; LMA laryn-
geal mask Supreme; LMA laryngeal mask Guardian;
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g-LMA laryngeal mask; SLIPA; streamlined liner of the
pharyngeal airway; i-gel; supraglottic gel device(s); sore
throat and pharyngitis. Individual searches were, sub-
sequently combined using AND/OR options. The fol-
lowing filters were then applied: publication date
01/01/2005 to 31/12/2015; English language; human
subjects; adult subjects (age ≥ 18 years) and clinical
trial. For the section on paediatrics, the same search
was performed with the exclusion of adult patients
(age < 18 years). Any trials that did not have postop-
erative sore throat as a primary outcome measure were
not included (Fig. 1). These were then qualitatively
supplemented by a manual search to include studies
that were deemed relevant.

Postoperative sore throat following tracheal
intubation in adults
Risk factors
Tracheal intubation is associated with a greater risk of
postoperative sore throat than when either a supraglot-
tic airway device or a facemask is used [1] and several
risk factors have been identified. A prospective study
of 809 patients found a 40% incidence [2]. Subsequent

logistic regression analysis demonstrated that female
sex [odds ratio (OR) 1.66], pre-existing lung disease
(OR 3.12), duration of anaesthesia (OR 1.27) and the
presence of a blood-stained tracheal tube on extuba-
tion (OR 4.81) were all associated with the greatest
risk of postoperative sore throat. In addition, age was
inversely related to the risk [3]. Women may be more
likely to report any postoperative complication, thereby
potentially introducing reporting bias, which could
account for the higher incidence seen in women [4]. A
more likely cause, however, are the varying sizes of
tracheal tubes used in trials and clinical practice. In a
study by Biro et al., [2] 7.5-mm internal diameter (ID)
tracheal tubes were used, and it is possible that they
were too large for certain patients. This theory is sup-
ported by a study in which 89% of female patients
underwent tracheal intubation with a 6.0-mm ID tra-
cheal tube. The rate of postoperative sore throat was
similar to that seen in the male patients, of whom 97%
had an 8.0-mm ID tracheal tube (27% vs 38%, respec-
tively, p = 0.20) [5]. A similar reduction in the inci-
dence was seen in a randomised controlled trial that
included 100 female patients when a 6.0-mm ID rather
than a 7.0-mm ID tracheal tube was used (27.1% vs
51.1%, respectively) [6]. In addition, a subsequent
meta-analysis of trials involving 509 female patients
suggested that the use of 6.0 mm rather than 7.0-mm
ID tracheal tubes reduced the incidence of postopera-
tive sore throat both in the recovery unit and at 24 h
postoperatively, with risk reductions of 0.56 and 0.69,
respectively [7]. It may appear somewhat surprising
that a 1-mm reduction in internal diameter should
result in such a marked decrease in the rate of sore
throat, since it is only the tracheal tube cuff that is in
contact with the trachea. However, what patients
describe as ‘sore throat’ encompasses a wide range of
conditions including pharyngitis, laryngitis, tracheitis,
cough, hoarseness or dysphagia. Smaller tracheal tubes
subjectively provide a better view of the passage of the
tube through the larynx, which may reduce the trauma
associated with laryngoscopy and tube insertion [8].

The GlideScope! (Verathon Inc., Bothell, WA,
USA) [9] and the Airway Scope (Pentax, Tokyo,
Japan) [10] have both been shown to be associated
with lower rates of postoperative sore throat when
compared with direct laryngoscopy using Macintosh
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Figure 1 Study selection flow diagram.
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blades. However, in both these studies, relatively large
diameter tracheal tubes were used in female patients
(7.0-mm ID and 7.5-mm ID) and tracheal cuff pres-
sures were not accurately measured or monitored. The
expertise of the anaesthetist performing tracheal intu-
bation appears to have no effect as, in a retrospective
review of 21,606 patients [3], consultants and trainees
had a similar incidence of throat complications (32.6%
vs. 32.9%, respectively).

Undertaking tracheal intubation without neuro-
muscular blockade increases the incidence of postoper-
ative sore throat [11]. It has been suggested that the
use of suxamethonium may increase sore throat, possi-
bly due to fasciculation and subsequent myalgia of stri-
ated pharyngeal muscle fibres. A recent study,
however, found a similar incidence and severity follow-
ing the use of suxamethonium and rocuronium [12].

Double-lumen endobronchial tubes are associated
with a greater risk of sore throat (OR 2.55) [13],
although those made from silicon may have lower rates
than polyvinylchloride [14]. In addition, insertion with
the tracheal lumen facing anteriorly during passage
through the vocal cords reduces rates by 50% [15]. A
recent systematic review and meta-analysis demon-
strated that bronchial blockers are associated with a
lower incidence compared with double lumen tubes (OR
0.39) [13]; all types of bronchial blocker appear to be
similarly efficacious in this regard [16]. The type of sin-
gle-lumen tracheal tube has no effect [17].

Prevention
Lidocaine: A meta-analysis by the Cochrane
Collaboration [18] reviewed 19 studies involving 1,940
patients that used lidocaine in several different ways
and in a variety of concentrations: within the tracheal
tube cuff (2–10%); applied as a gel on the exterior of
the tracheal tube (4%); intravenously (1–1.5 mg.kg!1)
or as an aerosol spray (4–10%). Overall, topical and
systemic lidocaine therapy appeared to reduce the risk
of postoperative sore throat [risk ratio (RR) 0.64, 95%
confidence interval (CI) 0.48–0.85]; however, when
only the studies rated as being of high quality were
analysed, this benefit was no longer observed (RR 0.71,
95% CI 0.47–1.09). Due to variations in study
methodology and the differing doses and routes of
administration, we cannot recommend lidocaine for

the prevention of postoperative sore throat, and some
additives in aerolised lidocaine may actually cause it
[18]. Since the publication of the meta-analysis, three
further studies have been published, involving a total
of 370 patients, which have suggested that lidocaine is
of benefit when directly applied to the glottis [19, 20]
or administered within the tracheal tube cuff [21].
However, these studies are of low quality and the
conclusions of the Cochrane group remain valid.

Steroids: Dexamethasone is the most popular steroid
studied in this regard. A meta-analysis published in
2014 that included seven randomised controlled trials
suggested that an intravenous dose greater than
0.1 mg.kg!1 reduced the incidence and severity of
postoperative sore throat at 24 h (RR 0.68 and
standardised mean difference !1.15) [22]. The
smallest tracheal tube used in these studies was
7.0-mm ID, one study used only double lumen tubes
and tracheal cuff pressures were controlled in only one
study. The application of triamcinolone paste (0.1%)
to the tracheal tube and cuff was associated with a
reduction in the incidence and severity of sore throat
at 24 h compared with chlorhexidine gel [23].
Similarly, betamethasone gel (0.05%) reduced the
incidence compared with 2% lidocaine gel [24]. Pre-
operative inhaled fluticasone [25] and budesonide [26]
have also been shown to reduce the incidence and
severity of postoperative sore throat.

Non-steroidal anti-inflammatory drugs (NSAIDs): The
NSAID most commonly investigated is benzydamine
hydrochloride, a topical preparation that also has
antibacterial properties. A meta-analysis of
benzydamine identified five randomised controlled
trials that included 824 patients, one of which used
supraglottic airway devices [27]. For the studies
investigating tracheal tubes, benzyamine was sprayed
directly onto the tracheal tube and/or into the
oropharynx in three studies while the remaining study
used a benzyamine gargle. The incidence of
postoperative sore throat compared with control
groups was reduced at all measured time points up to
24 h (RR at 1 h and 24 h were 0.42 and 0.32,
respectively). A more recent study examined the effect
of applying benzydamine to the oropharynx and
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tracheal tube cuff of patients requiring double lumen
tracheal tubes [28]. The incidence and severity of
postoperative sore throat was reduced at 1 h, 6 h and
24 h; however, the reduction in severity of symptoms
was modest, with a mean improvement in VAS scores
of less than 13 mm in a scale of 0–100 mm. A pre-
operative 350 mg aspirin gargle reduced postoperative
sore throat, but only for 2 h [29]. Intravenous
diclofenac had no effect in patients undergoing
laparoscopic surgery [30], although topical diclofenac
reduced the incidence of sore throat following
caesarean section [31].

Tracheal tube cuff pressure: The monitoring and
limitation of tracheal tube cuff pressure as a method to
reduce postoperative sore throat has been extensively
investigated because excessive cuff pressure can damage
tracheal mucosa by direct trauma and reduction in
blood flow. A prospective, randomised controlled trial
compared tracheal tube cuff inflation using a
manometer (pressure 15–25 mmHg) with manual
palpation of the pilot balloon in 509 patients [32]. The
cuff pressure, however, was not subsequently monitored
during the remainder of surgery. The manometer group
patients had a significant reduction in the incidence of
sore throat at 24 h compared with control (34% vs 44%,
respectively). Subsequent studies in patients having
maxillofacial [33] and thyroid surgery [34] have
confirmed that control of tracheal tube cuff pressure
reduces the severity of symptoms for 2–6 h and the
incidence of sore throat for up to 24 h.

Liquorice: Liquorice is derived from the root of
Glycyrrhiza glabra and has been utilised in traditional
and modern medicine because some of its ingredients
are reported to have anti-inflammatory and antitussive
properties. Agarwal et al. demonstrated a reduction in
the incidence of sore throat for up to 4 h
postoperatively following a gargle of 0.5 g liquorice in
30 ml water 5 min before induction of anaesthesia
[35]. However, at 24 h postoperatively the incidence of
pain at rest was the same as in the placebo group. In a
larger cohort (n = 236) who underwent tracheal
intubation with double lumen endobronchial tubes, the
incidence of sore throat was reduced by around 50%
in comparison with controls (21% vs. 45%,

respectively; RR 0.48) [36]. Similar benefits were found
in smokers who sucked liquorice lozenges 30 min
before surgery [37].

N-methyl-D-aspartate (NMDA) receptor antagonists:
The antinociceptive and anti-inflammatory effects of
the NMDA receptor antagonists, magnesium and
ketamine, have been investigated in attenuating the
symptoms of postoperative sore throat. The sucking of
a lozenge containing 610 mg magnesium citrate 30 min
before surgery significantly reduced the incidence at 2 h
and 4 h postoperatively when compared with a placebo
lozenge (14% vs 40%, respectively at 4 h) [38]. By 24 h,
however, the incidence of sore throat was similar in
both groups. A magnesium gargle (20 mg.kg!1)
administered 15 min before appendicectomy reduced
the incidence and severity of postoperative sore throat
at 2 h, 4 h and 24 h compared with a ketamine gargle
(0.5 mg.kg!1) [39], although a pre-operative ketamine
gargle (40 mg) was effective for 24 h in another study
[40]. The mechanism of action of ketamine is likely due
to a local effect, because an intravenous 0.5 mg.kg!1

bolus and subsequent infusion had no effect on the
incidence or severity of sore throat 24 h following
cholecystectomy [41].

Others: Several other novel methods have been
examined, including lozenges containing amyl-m-
cresol (the active ingredient in Strepsils!), azulene and
dexpanthenol [42–45]. Although the results of these
trials all reported reductions in the incidence of
postoperative sore throat, larger studies are needed to
confirm the efficacy and safety of these agents.
Premedication with oral clonidine 150 lg is ineffective
and may exacerbate symptoms, presumably secondary
to an antisialogogue effect [46]. Gabapentin 600 mg,
1 h before surgery reduced the incidence of sore throat
at rest but not on swallowing in patients who had
undergone thyroid surgery [47].

Postoperative sore throat following supraglottic
airway device (SAD) use in adults
Supraglottic airway devices are used in approximately
56% of all general anaesthetics administered in the
UK, of which 80% are first generation devices [48].
First-generation SADs lack design features to reduce
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the risk of gastric aspiration while second-generation
SADs offer improved safety against gastric aspiration
and regurgitation, often have integral bite blocks and
provide higher oropharyngeal leak pressures. Although
the incidence of postoperative sore throat is lower
compared with tracheal tubes, it still remains signifi-
cant at up to 49% [49] and is affected by the choice of
SAD, insertion technique and post-insertion manage-
ment. Commonly performed trials compare the clinical
characteristics of two or more devices; however, the
primary outcome measure in the vast majority of stud-
ies is not postoperative sore throat. Although our
search strategy identified two studies [50, 51] compar-
ing the effect of SADs on postoperative sore throat as
the primary outcome measure, for the purposes of
comparison, we undertook a manual search and selec-
tion of studies we felt were relevant comparators. In
these, the incidence of postoperative sore throat for
each device varies markedly between trials; for exam-
ple, the LMA! laryngeal mask1 Classic (Teleflex Medi-
cal, Morrisville, NC, USA) has a reported incidence
between 2.6% [52] and 42% [53]. This disparity is
probably attributable to differences in quantifying
postoperative sore throat and/or different study
methodology.

Choice of SAD
When comparing the LMA laryngeal mask ClassicTM

with the single use Portex! Soft Seal! (Smiths Medi-
cal, St. Paul, MN, USA), Tan et al. [54] found no dif-
ference in postoperative sore throat incidence,
although this was in contrast to a number of older
studies [55–57]. When comparing the Soft Seal! and
the LMA laryngeal mask UniqueTM (Teleflex Medical),
one study found a higher incidence in the Soft Seal
group [58], while another found no difference [59].
The Cobra perilaryngeal airway (CobraPLA!, Pulmo-
dyne, Indianapolis, IN, USA) also has variable results
[60–62] and it is likely that there is little difference in
postoperative sore throat incidence when comparing
first-generation SADs.

Second-generation SADs have a more compelling
evidence base. Numerous studies have demonstrated a

reduction in postoperative sore throat when using the
i-gelTM (Intersurgical, Wokingham, UK) [50, 63–65],
although few demonstrated equivalent outcomes to
other SADs [66]. A meta-analysis found no difference in
the incidence between the ProSeal LMA laryngeal
maskTM (Teleflex Medical, NC, USA) and the LMA lar-
yngeal mask SupremeTM (Teleflex Medical) [67]. The
ProSeal LMA laryngeal mask has a similar sore throat
profile to that of the LMA laryngeal mask GuardianTM

(Teleflex Medical) [68], and possibly the i-gel [69, 70]
but has a variable evidence base when compared with
the streamlined liner of the pharynx airway (SLIPATM,
CurveAir Ltd, London, UK) [71, 72]. There was no sig-
nificant difference with the LMA laryngeal mask
Supreme and the SLIPA compared with the LMA laryn-
geal mask ClassicTM [73, 74]. The incidence of postoper-
ative sore throat with the Ambu! AuraOnceTM (Ambu,
Ballerup, Denmark) is also comparable to first genera-
tion SADs, including the LMA laryngeal mask Classic,
LMA laryngeal mask Unique and the Soft Seal LMA lar-
yngeal mask [75], but higher than the i-gel [76].

The available evidence suggests that there is little
difference in the incidence of postoperative sore throat
between first- and second-generation SADs, with the
exception of the i-gel, possibly due to the absence of
an inflatable cuff.

Insertion technique
Multiple modifications in the recommended LMA lar-
yngeal mask Classic insertion technique (placing a
fully deflated, lubricated device with the index finger)
have been attempted in order to increase success rate
and reduce the incidence of laryngopharyngeal compli-
cations. Supraglottic airway device insertion with a
fully inflated, rather than a fully deflated, cuff was
found to reduce the incidence of postoperative sore
throat, with less blood staining on removal of the
device [77]. An alternative strategy involves inserting a
deflated SAD without using an index finger but,
although a more appealing technique, this has a
similar insertion success rate to the manufacturers’ rec-
ommended method and the same incidence of postop-
erative sore throat [78]. Interestingly, inflating the
SAD cuff after securing the device has been shown to
reduce the incidence when compared with the tradi-
tional method of securing the device after inflating the

1 LMA is a registered trade mark of The Laryngeal Mask Company
Ltd, an affiliate of Teleflex Incorporated.
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cuff [79]. In one study, a laryngoscope-guided tech-
nique to insert flexible SADs reduced the incidence of
postoperative sore throat from 35.2% to 16.7% when
compared with the standard insertion technique [80].
The ProSeal LMA laryngeal mask is more difficult
to insert than the LMA laryngeal mask Classic [81]
and different insertion techniques have been devel-
oped. With the standard approach, there is a sore
throat incidence of up to 33% [82], which was reduced
to 25% when an introducer was used [83]. The 90°
rotational technique is an alternative method, whereby
the device is inserted in the midline, following which
the shaft is rotated 90° counter-clockwise until resis-
tance is encountered, then the device is rotated clock-
wise back to the midline. This has a greater insertion
success rate, as well as a significantly lower incidence
of postoperative sore throat (between 9% and 12%)
[81, 82]. The use of a gum elastic bougie to guide Pro-
Seal LMA laryngeal mask insertion has a lower inci-
dence of sore throat when compared with the finger
insertion technique [83, 84], and the same holds true
when using a stylet [85]. Alternative insertion methods
have not demonstrated a reduction [86, 87].

Cuff pressures
Most manufacturers recommend that SAD cuff pres-
sures should not exceed 60 cmH2O. An increasing
body of evidence suggests that high cuff pressures con-
tribute significantly to laryngopharyngeal complica-
tions, including postoperative sore throat. The LMA
laryngeal mask Classic is the most studied device and
monitoring and maintaining a cuff pressure of
60 cmH2O or lower is associated with a significant
reduction in sore throat [88–93]. The effect of cuff
pressure is less obvious in other SADs. For example, a
study comparing high and low cuff pressures using the
ProSeal LMA laryngeal mask found no statistically sig-
nificant difference [94]. The CobraPLA, which is larger
than the LMA laryngeal mask Classic size for size, was
studied and low cuff pressures reduced the incidence
of moderate sore throat, although mild and severe pain
was the same [95]. Using cuff pressures in the LMA
laryngeal mask Supreme of 25 cmH2O resulted in a
reduced incidence of postoperative sore throat [96].
These data are from a small study in patients undergo-
ing laparoscopic surgery (n = 98), but suggest that

pressures significantly lower than 60 cmH2O may be
preferable.

Various alternatives to the recommended water,
water-based gel or saline lubricants have been investi-
gated. Nasseri et al. [97] compared lubricating the LMA
laryngeal mask Classic with either lidocaine 2% or stan-
dard lubricant gel and found no difference in the inci-
dence of postoperative sore throat. A betamethasone
0.05% gel was found to be superior to lidocaine 2% gel
[98]. Other studies found no benefit with alternative
lubricants [99] or humidification techniques [100].

Others
The pre-operative administration of a flurbiprofen
lozenge reduced the severity, although not the incidence,
of early postoperative sore throat [101]. A pre-operative
2 mg.kg!1 tramadol gargle reduced both the incidence
and severity of sore throat for up to 24 h postoperatively
in a small study of 50 patients [102], although 100 mg
of intravenous hydrocortisone had no effect [103]. Dif-
fusion of nitrous oxide into the cuff led to an increase in
cuff pressure of up to 250% [104] and resulted in an
increased incidence of postoperative sore throat [91].
Neuromuscular blockade before the insertion of a Pro-
Seal LMA laryngeal mask doubled the incidence of sore
throat [105]. The use of propofol is associated with a
better laryngopharyngeal morbidity profile compared
with sodium thiopental when using a SAD [106] and
has a more favourable outcome when used for anaesthe-
sia maintenance compared with sevoflurane [107].

Postoperative sore throat in children
The Royal College of Anaesthetists (RCoA) state that
‘For a child in good health having minor surgery one
child in ten experiences a headache or a sore throat’
[108]. At the Evelina London Children’s Hospital, a post-
operative sore throat incidence of between 1% and 10%
is quoted [109]. The incidence appears to be lower in
children compared with adults, but it is difficult for a
small child to specifically express their discomfort, which
may manifest as agitation, crying or restlessness and even
be misinterpreted as emergence delirium [110] or wound
pain [111]. The incidence, as in adults, is much higher if
the child or parent/carer is specifically questioned [112].
The severity is traditionally categorised on a four-point
scale as described by Stout et al. [113] but this scale is

© 2016 The Association of Anaesthetists of Great Britain and Ireland 711

El-Boghdadly et al. | Postoperative sore throat Anaesthesia 2016, 71, 706–717

John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel




not very useful in children. It is usually at its worst 4 h
postoperatively but may persist for up to four days [114].

Pre-operative risk factors
Pre-operative risk factors such as asthma or dry cough
make the patient more susceptible to peri-operative
adverse respiratory events, including sore throat [115].
Children with an upper respiratory tract infection are
significantly less likely to have sore throat and other
postoperative respiratory complications when an SAD
is used [116], although a study in children with minor
upper respiratory tract infections requiring ophthalmic
procedures found no difference when compared with
the use of a facemask [117].

Prevention
The pre-operative use of an antisialogogue (glycopy-
rrolate) resulted in postoperative sore throat in 13.3%
of children [118]. Local anaesthetic gel applied to an
airway device or spraying of the mouth with local
anaesthetic may appear attractive but a commercial
lidocaine throat spray caused more postoperative prob-
lems than saline spray, again, possibly due to irritant
additives within the spray itself [119].

Tracheal tubes
When inserting a tracheal tube, postoperative throat
complications are, intuitively, more likely [120]. For
example, there may be coughing or movement due to
inadequate anaesthesia or neuromuscular blockade,

glottic exposure may be difficult, and airway trauma is
more common. Operator experience may play a part
rather more so than in adults. Supraglottic airway
devices caused less sore throat than nasotracheal tubes
in children aged 2–7 years having day-case dental sur-
gery [121]. In a meta-analysis of 16 studies, comparing
SADs with a tracheal tube, the overall incidence of
postoperative sore throat was 9.8% vs 15.3%, respec-
tively [122]. This contrasts with a quantitative meta-ana-
lysis of respiratory complications from 19 studies that
compared SAD with tracheal intubation [123]. Although
the incidence of desaturation, laryngospasm, coughing
and breath holding were lower when a SAD was used to
secure the airway, the incidence of sore throat (OR 0.87;
95% CI 0.53–1.44) was similar. Nasotracheal is associ-
ated with more sore throat than orotracheal intubation.
Following general anaesthesia for dental surgery, chil-
dren whose tracheal intubations were traumatic were
more likely to report postoperative sore throat [124].

In a study of 111 children, 37% of those intubated
with an uncuffed tracheal tube complained of sore
throat compared with 19% with cuffed tracheal tubes
[125]. Furthermore, the incidence of sore throat corre-
lated with increased cuff pressure: 4% at cuff pressures
of 11–20 cmH2O; 20% at 21–30 cmH2O; 68% at 31–
40 cmH2O; and 96% at cuff pressures of > 40 cmH2O.

Supraglottic airway devices
The paediatric i-gel has the same design as the adult
device and has potential to cause less postoperative

Table 1 Potential risk reduction interventions for postoperative sore throat.

Tracheal intubation SADs Children

Smaller tube size [5–7] Use of i-gel [50, 63–65] SAD rather than tracheal tube [121, 122]

Video laryngoscopy [9, 10] 90° rotational insertion technique,
use of introducing stylet for
ProSeal LMA laryngeal mask [81–85]

Oral rather than nasotracheal intubation [124]

Limiting cuff pressure [32–34] Cuff pressure limitation
≤ 60 cmH2O [88–93, 96]

Cuffed rather than uncuffed tubes [125]

Intravenous, topical or
inhaled steroids [22–25]

Topical steroids, NSAIDs,
tramadol [98, 101, 102]

Limiting tracheal tube cuff pressure [126]

Topical NSAIDs [27–29, 31] Propofol induction and
maintenance [106, 107]

SAD cuff pressure limitation ≤ 60 cmH2O
[130–133]

Liquorice, magnesium and
ketamine gargle [35–40]

NSAIDs, non-steroidal anti-inflammatory drugs; SAD, supraglottic airway device.
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sore throat because there is no cuff inflation. The i-gel
has been compared with the ProSeal LMA laryngeal
mask, the LMA laryngeal mask Classic [126], the
LMA laryngeal mask Supreme [127] and the PRO-
Breathe! silicone disposable SAD (Well Lead Medical
Co Ltd, Panyu, China) [128] in both spontaneously
breathing and patients who received neuromuscular
blockers, but these studies were not sufficiently pow-
ered to detect a difference in complication rates. How-
ever, Smith and Bailey [129] found that there was no
difference in the overall incidence of postoperative
sore throat between the i-gel and different SADs when
data were pooled.

As with adults, most manufacturers recommend
cuff inflation with a maximum volume of air or to a
maximum pressure of 60 cmH2O. Inflation to a pres-
sure less than the manufacturers’ recommendations
still allows adequate ventilation with minimal leakage
[130]. Four hundred children receiving an SAD were
studied and 45 (11.25%) developed sore throat, of
which 56.5% had cuff pressures exceeding 100 cmH2O
[131]. The incidence was zero when cuff pressures
were less than 40 cmH2O. It has been suggested that,
particularly for the smaller sizes, SADs should be
deflated following insertion, rather than inflated, in
order to avoid cuff hyperinflation [132]. The use of
nitrous oxide significantly increases cuff pressures and,
in one study, the incidence of postoperative sore throat
was 45% compared with 5% in the group receiving air
[133].

When using flexible SADs, introducers may be
used to facilitate insertion and do not appear to
increase the incidence of sore throat [134]. However,
using flexible laryngeal masks with a polyvinyl chloride
surface was associated with a significantly higher risk
when compared with a silicone surface. As with cuffed
tracheal tubes, when using cuffed SADs, cuff pressures
should be monitored in order to minimise pressure-
related airway complications.

Conclusion
Postoperative sore throat is largely self-limiting and
most interventions only result in a minor reduction
in the severity of symptoms (Table 1). The risk
following tracheal intubation is most likely to be min-
imised by using the smallest tracheal tube practically

possible (especially in female patients) and monitoring
cuff pressure. Insertion techniques may affect the
incidence of postoperative sore throat when using
SADs, but the most significant factor is excessive cuff
pressure and, therefore, the i-gel has the most favour-
able profile in adults. Postoperative sore throat in
children is a significant complication and the risk
should be explained to the child and parent/carer pre-
operatively. Use of oral tracheal tubes results in less
sore throat than nasal tracheal tubes and cuffed ones
are less likely to cause postoperative sore throat com-
pared with uncuffed tubes, provided cuff pressures
are monitored.

Competing interests
CRB and MDW are Editors of Anaesthesia and this
article was externally reviewed. No external funding or
other competing interests declared.

References
1. Higgins PP, Chung F, Mezei G. Postoperative sore throat after

ambulatory surgery. British Journal of Anaesthesia 2002; 88:
582–4.

2. Biro P, Seifert B, Pasch T. Complaints of sore throat after tra-
cheal intubation: a prospective evaluation. European Journal
of Anaesthesiology 2005; 22: 307–11.

3. Inoue S, Abe R, Tanaka Y, Kawaguchi M. Tracheal intubation
by trainees does not alter the incidence or duration of
postoperative sore throat and hoarseness: a teaching hospi-
tal-based propensity score analysis. British Journal of Anaes-
thesia 2015; 115: 463–9.

4. Myles PS, Hunt JO, Moloney JT. Postoperative ‘minor’ compli-
cations. Anaesthesia 1997; 52: 300–6.

5. Jaensson M, Gupta A, Nilsson U. Gender differences in sore
throat and hoarseness following endotracheal tube or laryn-
geal mask airway: a prospective study. BMC Anesthesiology
2014; 14: 56.

6. Jaensson M, Olowsson LL, Nilsson U. Endotracheal tube size
and sore throat following surgery: a randomized-controlled
study. Acta Anaesthesiologica Scandinavica 2010; 54: 147–
53.

7. Hu B, Bao R, Wang X, et al. The size of endotracheal tube
and sore throat after surgery: a systematic review and
meta-analysis. PLoS ONE 2013; 8: e74467.

8. Koh KF, Hare JD, Calder I. Small tubes revisited. Anaesthesia
1998; 53: 46–50.

9. Najafi A, Imani F, Makarem J, et al. Postoperative sore throat
after laryngoscopy with macintosh or glide scope video
laryngoscope blade in normal airway patients. Anesthesiol-
ogy and Pain Medicine 2014; 4: e15136.

10. Maruyama K, Nakagawa H, Imanishi H, Kitamura A, Haya-
shida M. Comparison of postoperative pharyngeal morbidity
using the Macintosh laryngoscope or AirWay Scope after
mastectomy. Journal of Anesthesia 2011; 25: 773.

11. Combes X, Andriamifidy L, Dufresne E, et al. Comparison of
two induction regimens using or not using muscle relaxant:

© 2016 The Association of Anaesthetists of Great Britain and Ireland 713

El-Boghdadly et al. | Postoperative sore throat Anaesthesia 2016, 71, 706–717

iAnnotate User


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel




impact on postoperative upper airway discomfort. British
Journal of Anaesthesia 2007; 99: 276–81.

12. Mencke T, Knoll H, Schreiber JU, et al. Rocuronium is not
associated with more vocal cord injuries than succinylcholine
after rapid-sequence induction: a randomized, prospective,
controlled trial. Anesthesia and Analgesia 2006; 102: 943–9.

13. Clayton-Smith A, Bennett K, Alston RP, et al. A comparison
of the efficacy and adverse effects of double-lumen endo-
bronchial tubes and bronchial blockers in thoracic surgery: a
systematic review and meta-analysis of randomized con-
trolled trials. Journal of Cardiothoracic and Vascular Anesthe-
sia 2015; 29: 955–66.

14. Jeon J, Lee K, Ahn G, Lee J, Hwang W. Comparison of postop-
erative sore throat and hoarseness between two types of
double-lumen endobronchial tubes: a randomized controlled
trial. Journal of Cardiothoracic and Vascular Anesthesia
2015; 29: 121–5.

15. Seo JH, Kwon TK, Jeon Y, Hong DM, Kim HJ, Bahk JH. Compar-
ison of techniques for double-lumen endobronchial intuba-
tion: 90° or 180° rotation during advancement through the
glottis. British Journal of Anaesthesia 2013; 111: 812.

16. Zhong T, Wang W, Chen J, Ran L, Story DA. Sore throat or
hoarse voice with bronchial blockers or double-lumen tubes
for lung isolation: a randomised, prospective trial. Anaesthe-
sia and Intensive Care 2009; 37: 441.

17. Turkstra TP, Smitheram AK, Alabdulhadi O, Youssef H, Jones
PM. The Flex-TipTM tracheal tube does not reduce the inci-
dence of postoperative sore throat: a randomized controlled
trial. Canadian Journal of Anesthesia 2011; 58: 1090–6.

18. Tanaka Y, Nakayama T, Nishimori M, Tsujimura Y, Kawaguchi
M, Sato Y. Lidocaine for preventing postoperative sore throat.
Cochrane Database of Systematic Reviews 2015; 7:
Cd004081.

19. Banihashem N, Alijanpour E, Hasannasab B, Zarei A. Prophy-
lactic effects of lidocaine or beclomethasone spray on post-
operative sore throat and cough after orotracheal intubation.
Iranian Journal of Otorhinolaryngology 2015; 27: 179–84.

20. Bousselmi R, Lebbi MA, Bargaoui A, et al. Lidocaine reduces
endotracheal tube associated side effects when instilled over
the glottis but not when used to inflate the cuff: a double
blind, placebo-controlled, randomized trial. Tunisie Medicale
2014; 92: 29–33.

21. Suma KV, Udaya K. Prevention of post intubation sore throat
by inflating endotracheal tube cuff with alkalinized ligno-
caine. Indian Journal of Public Health Research and Develop-
ment 2015; 6: 200–4.

22. Sun L, Guo R, Sun L. Dexamethasone for preventing postop-
erative sore throat: a meta-analysis of randomized controlled
trials. Irish Journal of Medical Science 2014; 183: 593–600.

23. Park S, Kim S, Lee S, et al. Application of triamcinolone ace-
tonide paste to the endotracheal tube reduces postoperative
sore throat: a randomized controlled trial. Canadian Journal
of Anesthesia 2011; 58: 436–42.

24. Sumathi PA, Shenoy T, Ambareesha M, Krishna HM. Con-
trolled comparison between betamethasone gel and lido-
caine jelly applied over tracheal tube to reduce
postoperative sore throat, cough, and hoarseness of voice.
British Journal of Anaesthesia 2008; 100: 215–8.

25. Tazeh-kand NF, Eslami B, Mohammadian K. Inhaled fluticas-
one propionate reduces postoperative sore throat, cough,
and hoarseness. Anesthesia and Analgesia 2010; 111: 895–
8.

26. Chen Y-Q, Li J-P, Xiao J. Prophylactic effectiveness of budes-
onide inhalation in reducing postoperative throat complaints.

European Archives of Oto-rhino-laryngology 2014; 271:
1667.

27. Chen C-Y, Kuo C-J, Lee Y-W, Lam F, Tam K-W. Benzydamine
hydrochloride on postoperative sore throat: a meta-analysis
of randomized controlled trials. Canadian Journal of Anesthe-
sia 2014; 61: 220–8.

28. Chang JE, Min SW, Kim CS, Han SH, Kwon YS, Hwang JY. Effect
of prophylactic benzydamine hydrochloride on postoperative
sore throat and hoarseness after tracheal intubation using a
double-lumen endobronchial tube: a randomized controlled
trial. Canadian Journal of Anesthesia 2015; 62: 1097–103.

29. Agarwal A, Nath SS, Goswami D, Gupta D, Dhiraaj S, Singh
PK. An evaluation of the efficacy of aspirin and benzydamine
hydrochloride gargle for attenuating postoperative sore
throat: a prospective, randomized. Anesthesia and Analgesia
2006; 103: 1001–3.

30. Thang’a P, Kamya D, Mung’ayi V. Effects of intravenous
diclofenac on postoperative sore throat in patients undergo-
ing laparoscopic surgery at Aga Khan University Hospital,
Nairobi: a prospective, randomized, double blind controlled
trial. African Health Sciences 2013; 13: 999.

31. Rahimi M, Makarem J. Effects of diclofenac epolamine patch
on postoperative sore throat in parturients after cesarean
delivery under endotracheal general anesthesia. Acta Anaes-
thesiologica Taiwanica 2009; 47: 17.

32. Liu J, Zhang X, Gong W, et al. Correlations between con-
trolled endotracheal tube cuff pressure and postprocedural
complications: a multicenter study. Anesthesia and Analgesia
2010; 111: 1133–7.

33. Ansari L, Bohluli B, Mahaseni H, Valaei N, Sadr-Eshkevari P,
Rashad A. The effect of endotracheal tube cuff pressure
control on postextubation throat pain in orthognathic surg-
eries: a randomized double-blind controlled clinical trial.
British Journal of Oral and Maxillofacial Surgery 2014; 52:
140–3.

34. Ryu J-H, Han S-S, Do S-H, Lee J-M, Lee S-C, Choi E-S. Effect of
adjusted cuff pressure of endotracheal tube during thyroidec-
tomy on postoperative airway complications: prospective,
randomized, and controlled trial. World Journal of Surgery
2013; 37: 786.

35. Agarwal A, Gupta D, Yadav G, Goyal P, Singh PK, Singh U. An
evaluation of the efficacy of licorice gargle for attenuating
postoperative sore throat: a prospective, randomized, single-
blind study. Anesthesia and Analgesia 2009; 109: 77–81.

36. Ruetzler K, Fleck M, Nabecker S, et al. A randomized, dou-
ble-blind comparison of licorice versus sugar-water gargle
for prevention of postoperative sore throat and postextuba-
tion coughing. Anesthesia and Analgesia 2013; 117: 614–
21.

37. Gupta D, Agrawal S, Sharma JP. Effect of preoperative licorice
lozenges on incidence of postextubation cough and sore
throat in smokers undergoing general anesthesia and endo-
tracheal intubation. Middle East Journal of Anaesthesiology
2013; 22: 173–8.

38. Borazan H, Kececioglu A, Okesli S, Otelcioglu S. Oral magne-
sium lozenge reduces postoperative sore throat: a random-
ized, prospective, placebo-controlled study. Anesthesiology
2012; 117: 512–8.

39. Teymourian H, Mohajerani SA, Farahbod A. Magnesium and
ketamine gargle and postoperative sore throat. Anesthesiol-
ogy and Pain Medicine 2015; 5: e22367.

40. Canbay O, Celebi N, Sahin A, Celiker V, Ozgen S, Aypar U.
Ketamine gargle for attenuating postoperative sore throat.
British Journal of Anaesthesia 2008; 100: 490–3.

714 © 2016 The Association of Anaesthetists of Great Britain and Ireland

Anaesthesia 2016, 71, 706–717 El-Boghdadly et al. | Postoperative sore throat

John Vogel




41. Park SY, Kim SH, Noh JI, et al. The effect of intravenous low
dose ketamine for reducing postoperative sore throat. Kor-
ean Journal of Anesthesiology 2010; 59: 22–6.

42. Ebneshahidi A. Mohseni M Strepsils! tablets reduce sore
throat and hoarseness after tracheal intubation. Anesthesia
and Analgesia 2010; 111: 892.

43. Gulhas N, Canpolat H, Cicek M, et al. Dexpanthenol pastille
and benzydamine hydrochloride spray for the prevention of
post-operative sore throat. Acta Anaesthesiologica Scandi-
navica 2007; 51: 239.

44. Gupta D, Agrawal S, Sharma JP. Evaluation of preoperative
Strepsils lozenges on incidence of postextubation cough and
sore throat in smokers undergoing anesthesia with endotra-
cheal intubation. Saudi Journal of Anaesthesia 2014; 8: 244–8.

45. Ogata J, Minami K, Horishita T, et al. Gargling with sodium
azulene sulfonate reduces the postoperative sore throat
after intubation of the trachea. Anesthesia and Analgesia
2005; 101: 290.

46. Maruyama K, Yamada T, Hara K. Effect of clonidine premedi-
cation on postoperative sore throat and hoarseness after
total intravenous anesthesia. Journal of Anesthesia 2006;
20: 327–30.

47. Cook T, Howes B. Supraglottic airway devices: recent
advances. Continuing Education in Anaesthesia, Critical Care
and Pain 2011; 11: 56–61.

48. Cook T, Woodall N, Frerk C. 4th National Audit Project of the
Royal College of Anaesthetists and The Difficult Airway Soci-
ety. Anesthesiology 2011; 116: 216.

49. Wong DT, Tam AD, Mehta V, Raveendran R, Riad W, Chung FF.
New supraglottic airway with built-in pressure indicator
decreases postoperative pharyngolaryngeal symptoms: a
randomized controlled trial. Canadian Journal of Anesthesia
2013; 60: 1197–203.

50. Keijzer C, Buitelaar DR, Efthymiou KM, et al. A comparison of
postoperative throat and neck complaints after the use of
the i-gel and the La Premiere disposable laryngeal mask: a
double-blinded, randomized, controlled trial. Anesthesia and
Analgesia 2009; 109: 1092–5.

51. Uerpairojkit K, Charuluxananan S, Werawatganon T, Poom-
seetong T. Profile Soft-Seal Cuff for general anesthesia under
ambulatory gynecologic laparoscopy. Journal of the Medical
Association of Thailand 2009; 92: 1184–90.

52. Ng SY, Teoh WHL, Lim Y, Cheong VG. Comparison of the
AMBU laryngeal mask and the LMA laryngeal mask classic in
anaesthetised, spontaneously breathing patients. Anaesthe-
sia and Intensive Care 2007; 35: 57–61.

53. Brimacombe J, Holyoake L, Keller C, et al. Emergence charac-
teristics and postoperative laryngopharyngeal morbidity with
the laryngeal mask airway: a comparison of high versus low
initial cuff volume. Anaesthesia 2000; 55: 338–43.

54. Tan MGE, Chin ERC, Kong CS, Chan YH, Ip-Yam PC. Compar-
ison of the re-usable LMA laryngeal mask Classic and two
single-use laryngeal masks (LMA laryngeal mask Unique and
SoftSeal) in airway management by novice personnel.
Anaesthesia and Intensive Care 2005; 33: 739–43.

55. van Zundert AAJ, Fonck K, Al-Shaikh B, Mortier EP. Compar-
ison of cuff-pressure changes in LMA laryngeal mask-Classic
and the new Soft Seal laryngeal masks during nitrous oxide
anaesthesia in spontaneous breathing patients. European
Journal of Anaesthesiology 2004; 21: 547–52.

56. Van Zundert AAJ, Fonck K, Al-Shaikh B, Mortier E. Comparison
of the LMA laryngeal mask-classic with the new disposable
soft seal laryngeal mask in spontaneously breathing adult
patients. Anesthesiology 2003; 99: 1066–71.

57. Paech MJ, Lain J, Garrett WR, Gillespie G, Stannard KJD,
Doherty DA. Randomized evaluation of the single-use
SoftSeal and the re-useable LMA laryngeal mask Classic
laryngeal mask. Anaesthesia and Intensive Care 2004; 32:
66–72.

58. Cook TM, Tr€umpelmann P, Beringer R, Stedeford J. A ran-
domised comparison of the Portex SoftsealTM laryngeal mask
airway with the LMA laryngeal mask-UniqueTM during anaes-
thesia. Anaesthesia 2005; 60: 1218–25.

59. van Zundert AAJ, Al-Shaikh B, Brimacombe J, Koster J, Koning
D, Mortier E. Comparison of three disposable extraglottic air-
way devices in spontaneously breathing adults. Anesthesiol-
ogy 2006; 104: 1165–9.

60. Turan A, Kaya G, Koyuncu O, Karamanlioglu B, Pamukc!u Z.
Comparison of the laryngeal mask (LMA laryngeal mask)
and laryngeal tube (LT) with the new perilaryngeal airway
(CobraPLA) in short surgical procedures. European Journal of
Anaesthesiology 2006; 23: 234–8.

61. Gaitini L, Yanovski B, Somri M, Vaida S, Riad T, Alfery D. A
comparison between the PLA Cobra and the Laryngeal Mask
Airway Unique during spontaneous ventilation: a randomized
prospective study. Anesthesia and Analgesia 2006; 102:
631–6.

62. Yaghoobi S, Abootorabi SM, Kayalha H, Van Zundert TC, Pak-
pour AH. Efficacy of the new perilaryngeal airway (Cobra-
PLATM) versus the laryngeal mask airway (LMATM) to Improve
oropharyngeal leak pressure in obese and overweight
patients. Tanaffos 2015; 14: 42–8.

63. de Montblanc J, Ruscio L, Maziot JX, Benhamou D. A system-
atic review and meta-analysis of the i-gel! vs laryngeal
mask airway in adults. Anaesthesia 2014; 69: 1151–62.

64. Park SK, Choi GJ, Choi YS, Ahn EJ, Kang H. Comparison of the
i-gel and the laryngeal mask airway proseal during general
anesthesia: a systematic review and meta-analysis. PLoS
ONE 2015; 10: e0119469.

65. Chen X, Jiao J, Cong X, Liu L, Wu X. A comparison of the per-
formance of the i-gel vs. the LMA laryngeal mask-S during
anesthesia: a meta-analysis of randomized controlled trials.
PLoS ONE 2013; 8: e71910.

66. Francksen H, Renner J, Hanss R, Scholz J, Doerges V, Bein B.
A comparison of the i-gel with the LMA laryngeal mask-
Unique in non-paralysed anaesthetised adult patients.
Anaesthesia 2009; 64: 1118–24.

67. Maitra S, Khanna P, Baidya DK. Comparison of laryngeal
mask airway Supreme and laryngeal mask airway Pro-Seal
for controlled ventilation during general anaesthesia in adult
patients: systematic review with meta-analysis. European
Journal of Anaesthesiology 2014; 31: 266–73.

68. Pajiyar AK, Wen Z, Wang H, Ma L, Miao L, Wang G. Compar-
isons of clinical performance of guardian laryngeal mask
with laryngeal mask airway ProSeal. BMC Anesthesiology
2015; 15: 69.

69. Shin W-J, Cheong Y-S, Yang H-S, Nishiyama T. The supraglot-
tic airway I-gel in comparison with ProSeal laryngeal mask
airway and classic laryngeal mask airway in anaesthetized
patients. European Journal of Anaesthesiology 2010; 27:
598–601.

70. Jadhav PA, Dalvi NP, Tendolkar BA. I-gel versus laryngeal
mask airway-Proseal: comparison of two supraglottic airway
devices in short surgical procedures. Journal of Anaesthesiol-
ogy, Clinical Pharmacology 2015; 31: 221–5.

71. Miller DM, Camporota L. Advantages of ProSeal and SLIPA
airways over tracheal tubes for gynecological laparoscopies.
Canadian Journal of Anesthesia 2006; 53: 188–93.

© 2016 The Association of Anaesthetists of Great Britain and Ireland 715

El-Boghdadly et al. | Postoperative sore throat Anaesthesia 2016, 71, 706–717



72. Choi YM, Cha SM, Kang H, et al. The clinical effectiveness of
the streamlined liner of pharyngeal airway (SLIPA) com-
pared with the laryngeal mask airway ProSeal during gen-
eral anesthesia. Korean Journal of Anesthesiology 2010; 58:
450–7.

73. Ali A, Canturk S, Turkmen A, Turgut N, Altan A. Comparison
of the laryngeal mask airway Supreme and laryngeal mask
airway Classic in adults. European Journal of Anaesthesiology
2009; 26: 1010–4.

74. Lange M, Smul T, Zimmermann P, Kohlenberger R, Roewer N,
Kehl F. The effectiveness and patient comfort of the novel
streamlined pharynx airway liner (SLIPA) compared with the
conventional laryngeal mask airway in ophthalmic surgery.
Anesthesia and Analgesia 2007; 104: 431–4.

75. Baidya DK, Chandralekha Darlong V, Pandey R, Maitra S,
Khanna P. Comparative efficacy and safety of the Ambu!

AuraOnce TM laryngeal mask airway during general anaesthe-
sia in adults: a systematic review and meta-analysis. Anaes-
thesia 2014; 69: 1023–32.

76. Donaldson W, Abraham A, Deighan M, Michalek P.. i-gelTM
vs. AuraOnceTM laryngeal mask for general anaesthesia with
controlled ventilation in paralyzed patients. Biomedical
papers of the Medical Faculty of the University Palack!y, Olo-
mouc, Czechoslovakia 2011; 55: 155–63.

77. Middleton P. Insertion techniques of the laryngeal mask air-
way: a literature review. Journal of Perioperative Practice
2009; 19: 31–5.

78. Krishna HM, Kamath S, Shenoy L. Insertion of LMA laryngeal
mask ClassicTM with and without digital intraoral manipula-
tion in anesthetized unparalyzed patients. Journal of Anaes-
thesiology and Clinical Pharmacology 2012; 28: 481–5.

79. Bergmann I, Crozier TA, Roessler M, et al. The effect of
changing the sequence of cuff inflation and device fixation
with the LMA laryngeal mask-Supreme! on device position,
ventilatory complications, and airway morbidity: a clinical
and fiberscopic study. BMC Anesthesiology 2014; 14: 2.

80. Choo CY, Koay CK, Yoong CS. A randomised controlled trial
comparing two insertion techniques for the Laryngeal Mask
Airway Flexible in patients undergoing dental surgery.
Anaesthesia 2012; 67: 986–90.

81. Hwang J, Park H, Lim Y, Do S, Lee S, Jeon Y. Comparison of
two insertion techniques of ProSealTM Laryngeal Mask Airway.
Anesthesiology 2009; 110: 905–7.

82. Jeon YT, Na HS, Park SH, et al. Insertion of the ProSeal laryn-
geal mask airway is more successful with the 90 degree
rotation technique. Canadian Journal of Anesthesia 2010;
57: 211–5.

83. Kuppusamy A, Azhar N. Comparison of bougie-guided
insertion of ProsealTM laryngeal mask airway with digital
technique in adults. Indian Journal of Anaesthesia 2010; 54:
35–9.

84. Maclean J, Tripathy D, Parthasarathy S, Ravishankar M. Com-
parative evaluation of gum-elastic bougie and introducer
tool as aids in positioning of ProSeal laryngeal mask airway
in patients with simulated restricted neck mobility. Indian
Journal of Anaesthesia 2013; 57: 248–52.

85. Chen HS, Yang SC, Chien CFC, Spielberger J, Hung KC, Chung
KC. Insertion of the ProSealTM laryngeal mask airway is
more successful with the Flexi-SlipTM stylet than with the
introducer. Canadian Journal of Anesthesia 2011; 58: 617–
23.

86. Chen M, Hsu H, Lu I, Shih C, Shen Y, Tseng K. Techniques for
the insertion of the ProSeal laryngeal mask airway: compar-
ison of the Foley airway stylet tool with the introducer tool

in a prospective, randomized study. BMC Anesthesiology
2014; 14: 1–7.

87. Garc"̌a-Aguado R, Vi~noles J, Brimacombe J, Viv"o M, L"opez-
Estudillo R, Ayala G. suction catheter guided insertion of the
ProSeal laryngeal mask airway is superior to the digital tech-
nique. Canadian Journal of Anesthesia 2006; 53: 398–403.

88. Chantzara G, Stroumpoulis K, Alexandrou N, Kokkinos L,
Iacovidou N, Xanthos T. Influence of LMA laryngeal mask cuff
pressure on the incidence of pharyngolaryngeal adverse
effects and evaluation of the use of manometry during dif-
ferent ventilation modes: a randomized clinical trial. Minerva
Anestesiologica 2014; 80: 547–55.

89. Seet E, Yousaf F, Gupta S, Subramanyam R, Wong DT, Chung
F. Use of manometry for laryngeal mask airway reduces
postoperative pharyngolaryngeal adverse events: a prospec-
tive, randomized trial. Anesthesiology 2010; 112: 652–7.

90. Jeon Y-S, Choi J-W, Jung H-S, et al. Effect of continuous cuff
pressure regulator in general anaesthesia with laryngeal
mask airway. Journal of International Medical Research
2011; 39: 1900–7.

91. Dostalova K, Doubravska L, Fritscherova S, et al. Monitoring
sore throat after the introduction of laryngeal masks.
Anesteziologie a Intenzivni Medicina 2015; 26: 72–8.

92. Gunenc F, Kucukguclu S, Ozbilgin S, Kuvaki B, Maltepe F.
Effect of laryngeal mask cuff pressure on postoperative
pharyngolaryngeal morbidity in geriatric patients. Turk Geri-
atri Dergisi 2015; 18: 143–50.

93. Li BB, Yan J, Zhou HG, Hao J, Liu AJ, Ma ZL. Application of
minimum effective cuff inflating volume for laryngeal mask
airway and its impact on postoperative pharyngeal complica-
tions. Chinese Medical Journal 2015; 128: 2570–6.

94. Vasanth Karthik R, Ranganathan P, Kulkarni AP, Sharma KS.
Does cuff pressure monitoring reduce postoperative pharyn-
golaryngeal adverse events after LMA laryngeal mask-Pro-
Seal insertion? A parallel group randomised trial. Journal of
Anesthesia 2014; 28: 662–7.

95. Joe HB, Kim DH, Chae YJ, Kim JY, Kang M, Park KS. The effect
of cuff pressure on postoperative sore throat after Cobra per-
ilaryngeal airway. Journal of Anesthesia 2012; 26: 225–9.

96. Kang JE, Oh CS, Choi JW, Son IS, Kim SH. Postoperative
pharyngolaryngeal adverse events with laryngeal mask air-
way (LMA laryngeal mask Supreme) in laparoscopic surgical
procedures with cuff pressure limiting 25 cm H2 O: prospec-
tive, blind, and randomised study. Scientific World Journal
2014; 2014: 709–801.

97. Nasseri K, Shami S, Rashidzadeh L, Kanisiran LA, Care I, Prac-
titioner G. Evaluation of lidocaine efficacy on attenuation of
sore throat, cough and itching after laryngeal mask airway
insertion in elective eye surgery. Journal of Mazandaran
University of Medical Sciences 2013; 23: 103–7.

98. Kiran S, Goel M, Singhal P, Gupta N, Bhardwaj M. Postopera-
tive sore throat with 0.05% betamethasone gel and 2% lig-
nocaine jelly used as a lubricant for ProSeal LMA laryngeal
mask (PLMA laryngeal mask) insertion. Egyptian Journal of
Anaesthesia 2012; 28: 139–42.

99. Taghavi Gilani M, Miri Soleimani I, Razavi M, Salehi M.
Reducing sore throat following laryngeal mask airway inser-
tion: comparing lidocaine gel, saline, and washing mouth
with the control group. Revista Brasileira de Anestesiologia
2013; 65: 450–4.

100. Kim DK, Rhee KY, Kwon WK, Kim TY, Kang JE. A heated
humidifier does not reduce laryngo- pharyngeal complaints
after brief laryngeal mask anesthesia. Canadian Journal of
Anesthesia 2007; 54: 134–40.

716 © 2016 The Association of Anaesthetists of Great Britain and Ireland

Anaesthesia 2016, 71, 706–717 El-Boghdadly et al. | Postoperative sore throat



101. Uzture N, Menda F, Bilgen S, Keskin O, Temur S, Koner O. The
effect of flurbiprofen on postoperative sore throat and
hoarseness after LMA laryngeal mask-ProSeal insertion: a
randomised, clinical trial. Turkish Journal of Anesthesia and
Reanimation 2014; 42: 123–7.

102. Rashwan S, Abdelmawgoud A, Badawy A. Effect of tramadol
gargle on postoperative sore throat: a double blinded ran-
domized placebo controlled study. Egyptian Journal of
Anaesthesia 2014; 30: 235–9.

103. Eydi M, Kolahdouzan K, Golzari SE. Effect of intravenous
hydrocortisone on preventing postoperative sore throat fol-
lowed by laryngeal mask airway use in patients undergoing
urogenital surgeries. Journal of Cardiovascular and Thoracic
Research 2013; 5: 29–33.

104. Maino P, Dullenkopf A, Bernet V, Weiss M. Nitrous oxide dif-
fusion into the cuffs of disposable laryngeal mask airways.
Anaesthesia 2005; 60: 278–82.

105. Na H-S, Jeon Y-T, Shin H-J, Oh A-Y, Park H-P, Hwang J-W.
Effect of paralysis at the time of proseal laryngeal mask air-
way insertion on pharyngolaryngeal morbidities. A random-
ized trial. PLoS ONE 2015; 10: e0134130.

106. Chia YY, Lee SW, Liu K. Propofol causes less postoperative pha-
ryngeal morbidity than thiopental after the use of a laryngeal
mask airway. Anesthesia and Analgesia 2008; 106: 123–6.

107. Metry AA. Does the anesthetic agent used for maintenance
of anesthesia affect post-operative pharyngeal and laryngeal
morbidities after laryngeal mask airway insertion? Acta
Anaesthesiologica Italica 2009; 60: 45–56.

108. The Royal College of Anaesthetists. Your child’s general
anaesthetic. http://www.rcoa.ac.uk/system/files/PI-YCGA-
COL-2014_0.pdf (accessed 15/01/2016).

109. The Evelina London Children’s Hospital. Your child’s gen-
eral anaesthetic, 2013. http://www.evelinalondon.nhs.uk/
resources/patient-information/your-childs-anaesthetic.pdf
(accessed 15/01/2016).

110. Wong DDL, Bailey CR. Emergence delirium in children.
Anaesthesia 2015; 70: 36–8.

111. Tekelioglu UY, Apuhan T, Akkaya A, et al. Comparison of
topical tramadol and ketamine in pain treatment after ton-
sillectomy. Pediatric Anesthesia 2013; 23: 496–501.

112. Harding CJ, McVey FK. Interview method affects incidence of
postoperative sore throat. Anaesthesia 1987; 42: 1104–7.

113. Stout DM, Bishop MJ, Dwersteg JF, Cullen BF. Correlation of
endotracheal tube size with sore throat and hoarseness fol-
lowing general anesthesia. Anesthesiology 1987; 67: 419–21.

114. Beringer RM, Kelly F, Cook TM, et al. A cohort evaluation of
the paediatric i-gelTM airway during anaesthesia in 120
children. Anaesthesia 2011; 66: 1121–6.

115. von Ungern-Sternberg BS, Ramgolam A, Hall GL, Sly PD,
Habre W. Peri-operative adverse respiratory events in children.
Anaesthesia 2015; 70: 440–4.

116. Huang HJ, Fang XM. Effect of endotracheal intubation and
laryngeal mask airway on perioperative respiratory adverse
events in children with upper airway infections. Zhonghua Yi
Xue Za Zhi 2013; 93: 3626–8.

117. Gharai B, Aghamohammadi H, Jafari A, Razavi S, Kamran-
manesh M, Kermany AS. Use of laryngeal mask airway in
children with upper respiratory tract infection, compared
with face mask: randomized, single blind, clinical trial. Acta
Anaesthesiologica Taiwan 2011; 49: 136–40.

118. Patel MG, Swadia V, Bansal G. Prospective randomized com-
parative study of use of PLMA laryngeal mask and ET tube

for airway management in children under general anaesthe-
sia. Indian Journal of Anaesthesia 2010; 54: 109–15.

119. Hara K, Maruyama K. Effect of additives in lidocaine spray
on postoperative sore throat, hoarseness and dysphagia
after total intravenous anaesthesia. Acta Anaesthesiologica
Scandinavica 2005; 49: 463–7.

120. Borazan H, Sarˇtas! TB. Predictors of postoperative sore throat
in intubated children. Pediatric Anesthesia 2012; 22: 595–6.

121. Zhao N, Deng F, Yu C. Anesthesia for pediatric day-case den-
tal surgery: a study comparing the classic laryngeal mask
airway with nasal tracheal intubation. Journal of Craniofacial
Surgery 2014; 25: e245–8.

122. Patki A. Laryngeal mask airway vs the endotracheal tube in
paediatric airway management: a meta-analysis of prospec-
tive randomised controlled trials. Indian Journal of Anaesthe-
sia 2011; 55: 537–41.

123. Luce V, Harkouk H, Brasher C, et al. Supraglottic airway
devices vs tracheal intubation in children: a quantitative
meta-analysis of respiratory complications. Pediatric Anes-
thesia 2014; 24: 1088–98.

124. Needleman HL, Harpavat S, Wu S, Allred EN, Berde C. Post-
operative pain and other sequelae of dental rehabilitations
performed on children under general anesthesia. Pediatric
Dentistry 2008; 30: 111–21.

125. Calder A, Hegarty M, Erb TO, von Ungern-Sternberg BS. Pre-
dictors of postoperative sore throat in intubated children.
Pediatric Anesthesia 2012; 22: 239–43.

126. Das B, Mitra S, Jamil SN, Varshney RK. Comparison of three
supraglottic devices in anesthetised paralyzed children un-
dergoing elective surgery. Saudi Journal of Anaesthesia
2012; 6: 224–8.

127. Kim H, Lee JY, Lee SY, Park SY, Lee SC, Chung CJ. A compar-
ison of i-gelTM and LMA laryngeal mask SupremeTM in anes-
thetized and paralyzed children. Korean Journal of
Anesthesiology 2014; 67: 317–22.

128. Drake-Brockman TFE, Ledowski T, Hegarty M, Gessner M, von
Ungern-Sternberg BS. A comparison of the i-gelTM and the
PRO-Breathe! Laryngeal Mask during pressure support venti-
lation in children. Anaesthesia 2015; 70: 1412–7.

129. Smith P, Bailey CR. A performance comparison of the paedi-
atric i-gel! with other supraglottic airway devices. Anaes-
thesia 2015; 70: 84–92.

130. Hockings L, Heaney M, Chambers NA, Erb TO, von Ungern-
Sternberg BS. Reduced air leakage by adjusting the cuff
pressure in pediatric laryngeal mask airways during
spontaneous ventilation. Pediatric Anesthesia 2010; 20:
313–7.

131. Wong JG, Heaney M, Chambers NA, Erb TO, von Ungern-
Sternberg BS. Impact of laryngeal mask airway cuff pres-
sures on the incidence of sore throat in children. Pediatric
Anesthesia 2009; 19: 464–9.

132. Von Ungern-Sternberg BS, Erb TO, Chambers NA, Heaney M.
Laryngeal mask airways - - to inflate or to deflate after
insertion? Pediatric Anesthesia 2009; 19: 837–43.

133. Chen BZ, Luo LH, Jiang L, Wang RR, Li J, Tan L. The effect of
nitrous oxide on intracuff pressure of the size 2 ProSeal
laryngeal Mask Airway. Journal of Clinical Anesthesia 2011;
23: 214–7.

134. William A, Chambers NA, Erb TO, von-Ungern-Sternberg BS.
Incidence of sore throat in children following use of flexible
laryngeal mask airways – impact of an introducer device.
Pediatric Anesthesia 2010; 20: 839–43.

© 2016 The Association of Anaesthetists of Great Britain and Ireland 717

El-Boghdadly et al. | Postoperative sore throat Anaesthesia 2016, 71, 706–717

http://www.rcoa.ac.uk/system/files/PI-YCGA-COL-2014_0.pdf
http://www.rcoa.ac.uk/system/files/PI-YCGA-COL-2014_0.pdf
http://www.evelinalondon.nhs.uk/resources/patient-information/your-childs-anaesthetic.pdf
http://www.evelinalondon.nhs.uk/resources/patient-information/your-childs-anaesthetic.pdf

