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ABSTRACT

Postoperative sore throat (POST) is a common complaint that is classified as the 8th most undesirable events after
general anesthesia. Endotracheal intubation has been estimated to be the commonest factor causing POST. We aim to
review the risk factors and preventive measures to reduce the incidence and severity of POST following endotracheal
intubation. Although sore throat can be induced by many perioperative factors, endotracheal intubation remains the
commonest cause that can induce endothelial injury and a subsequent sore throat. Many risk factors for this association
has been reported. The most common risk factors include ages less than 60 years of age, female sex, cough, and asthma,
underlying chest diseases, type and timing of the operation, type, and size of the used endotracheal tube. Moreover, the
experience of the personnel intubating the patients may have been another risk factor. Medical prevention of POST can
be achieved by several agents as steroids, non-steroidal anti-inflammatory drugs (NSAIDS), N-methyl-D-aspartate
(NMDA) receptor antagonists, careful monitoring of the tracheal cuff pressure, and licorice application. On the other
hand, using lidocaine has been contraindicated according to previous meta-analysis results. Additionally, we
recommend that future studies with bigger sample sizes are should be conducted for further validation of the new
modalities.
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INTRODUCTION

Postoperative sore throat (POST) is a common complaint
that is classified as the 8 most undesirable events after
general anesthesia.! The incidence for this event has been
recorded to be ranging between 40% and 85.7%.%* Many
factors have been identified to cause POST. These include
manipulation of the airways during the surgery, and
choosing an inappropriate airway device.* However, it
usually happens secondary to endotracheal intubation that
may lead to the destruction of the pharyngeal mucosa and
subsequent injury resulting from the endotracheal cuff
pressure.>® Higgins et al reported estimated that POST
incidence rates of 45.4%, 17.5%, and 3.3% were associated
with endotracheal intubation, laryngeal masks, and open
masks, respectively.*

Furthermore, many factors have been reportedly associated
with an increased incidence of POST after endotracheal
intubation. Hu et al. 7 showed that lower incidence rates
were associated with using smaller endotracheal tubes.
Other factors include a rough introduction of the tube,
suction, post endotracheal intubation, and longer periods
of anesthesia.? Additionally, higher POST rates were also
associated with factors like age below 65 years old, being
female, smoking, head and neck operations, asthma, and
dry cough.®*°

Stout et al categorized the severity of POST on a scale of
0-4. The peak severity of POST has been recorded at two
to four hours after the extubations, but then the severity
gradually subsides in the following day.?

In addition to the annoying feeling that patients usually
experience, POST occurrence is also associated with the
unpleasant feeling regarding the recovery from anesthesia
and the quality of it. Therefore, it is recommended to take
precautions for the prevention of this annoying event.
Various approaches including pharmacological and non-
pharmacological procedures to relieve POST have been
previously  reported.  These  non-pharmacological
approaches are mainly prophylactic steps that intervene
against the occurrence of pharyngeal injuries. Such
approaches include the application of cuffed tracheal tubes
in addition to using supraglottic airway apparatuses,
decreasing the intracuff pressure, gentle esophageal
approaches, and removing the tube after the tracheal cuff
has been fully deflated.®

On the other hand, the pharmacological interventions
include the application of perioperative agents that can
reduce inflammation and intervene against the
development of POST. These include corticosteroids,
nonsteroidal  anti-inflammatory ~ drugs  (NSAIDs),
ketamine, az-agonists, and local anesthetic drugs.®>*

In this study, we aim to review the risk factors of POST
and the reported treatment modalities that are usually used
to decrease its incidence and severity.

METHODS

We performed an extensive literature search of the
Medline, Cochrane, and EMBASE databases on 18
October 2020 using the medical subject headings (MeSH)
“sore throat [MeSH Terms]”. Papers discussing the risk
factors of POST, its prvention, or treatment modalities;
were screened for relevant information. There were no
limits on date, language, and age of participants or
publication type.

DISCUSSION
Risk factors for POST after endotracheal intubation

Although sore throat can be induced by many perioperative
factors, endotracheal intubation remains the commonest
cause that can induce endothelial injury and a subsequent
sore throat. Many risk factors for this association has been
reported.

Association between POST and patient-related factors

Lee et al conducted a prospective study in Korean patients
and included 207 patients to study the incidence and risk
factors of POST following endotracheal intubation.'® The
authors found that, by multivariate analysis, high intracuff
pressure (>17cm HpO) and cough were the only risk
factors for developing POST after endotracheal intubation.
Another prospective study with a bigger sample size
(n=809), conducted by Biro et al found that being female,
longer durations of anesthesia, the presence of underlying
lung disease, and the presence of blood on the tube on
extubation were the most probable risk factors for
developing POST following tracheal intubation.? On the
other hand, age was reportedly inversely correlated with
developing POST.?® Additionally, Jaensson et al
conducted a cross-sectional study and included female
patients only to find the risk factors for developing a sore
throat.® The authors found that, among eight different
factors that were analyzed, old age (>60), using a throat
pack, and the size of the used endotracheal tube (size >7
mm) were the only possible associated risk factors.
Moreover, sex remains a controversial point. Although it
has been reported that being female will most likely
increase the incidence of OIST, it can be justified that
women tend to not report their postoperative complications
which may have biased the results.?! Jaensson et al also
conducted a cross-sectional study to find the possible risk
factors for each gender.?? For males, the main risk factor
was being intubated by medical care personnel with <3
months of experience.

However, Inoue et al results showed that no significant
difference was estimated in the incidence of POST
between trainees and consultants in a big population
study.’® On the other hand, multiple laryngoscopies and
tube size (size =7 mm) were the commonest risk factors
among female patients.??
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POST and the size of the endotracheal tube

Indeed, factors related to the trachea used in the intubation
process are more likely to be more common than factors
related to the patient’s demographics. Jaensson et al
conducted a meta-analysis in 2009 to investigate the
association between the endotracheal tube size and
incidence of sore throat in 100 female patients.!? The
authors reported that a larger tube (size >7 mm) was
significantly more associated with a higher incidence of
the sore throat than smaller endotracheal tubes (size <6
mm). Hu et al conducted a meta-analysis of three
randomized clinical trials that included 509 female patients
to study the correlation between the size of the
endotracheal tubes and the development of sore throat.
Small size tubes (6 mm) were associated with a significant
reduction in POST and in obtaining better postoperative
clinical outcomes.® Additionally, Biro et al proposed that
the use of large endotracheal tubes (size=7.5 mm) may
have been the factor behind the increased incidence of sore
throat.2 On the other hand, no significant difference was
noticed between male and female patients in the incidence
of POST following endotracheal intubation although larger
tubes (size=6.0 mm) were used with females than these
with male patients (size=8.0 mm) (p=0.20).2* However,
lower incidence rates were noticed among the female
(27%) versus male patients (38%). Therefore, a reduction
in the tube size, not only the internal diameter, should be
approached to decrease the incidence of POST and other
related symptoms and complications that patients may
experience.

POST and endotracheal tube types

In addition to the size and diameters of the tubes, the type
has been also reported to be an associated factor. For
instance, Maruyama et al and Najafi et al results showed
that using the airway scope (Pentax, Tokyo, Japan), and the
GlideScope® (Verathon Inc., Bothell, WA, USA) were
significantly associated with reduced incidence rates than
using the direct laryngoscopy.?>? Moreover, both studies
have used relatively big tubes with an underestimation of
the tracheal cuff pressures which may have influenced the
results. One more risk factor is the use of double-lumen
tubes as reported by Clayton-Smith while single-lumen
tubes appear to have no effect.??® Moreover, using
bronchial blockers and intubation while the tracheal lumen
is positioned anteriorly during insertion through the vocal
cords were both associated with lower rates.?72%30

Prevention against POST following endotracheal
intubation

Steroid therapy

Among the steroid family, most studies seem to use
preoperative Dexamethasone only for the prevention of the
development of POST after endotracheal intubation.
Kuriyama et al meta-analysis of 20 RCTs concluded that
topical administration of corticosteroids was significantly

associated with reduced rates of POST following tracheal
intubation.* Moreover, Sun et al performed a meta-
analysis of seven randomized controlled trials (RCTSs) that
studied the effect of intravenous corticosteroid
administration reduced POST following endotracheal
intubation.> The results showed that IV corticosteroids
significantly reduced the severity and rate of POST 24
hours following the extubation. However, it is worth
mentioning that the smallest intubated tube size was 7.0
mm, and the optimal effective dose was adjusted to 0.1
mg/kg. Moreover, topical triamcinolone was also effective
in reducing the rate and severity of POST 24 hours after
application more than chlorhexidine.®® Similarly, inhaled
budesonide and fluticasone were also effective in reducing
POST.3* A previous study also proved that topical
betamethasone was better than 2% lidocaine gel in
reducing the incidence and severity.®® Singh et al
conducted a meta-analysis of 42 trials comparing eight
treatment regimens and found that inhaled corticosteroid
therapy was the probably the best treatment regimen to
reduce the early development of sore throat (4-6 hours
from extubation).36

Licorice therapy

It is a compound derived from the roots of the Glycyrrhiza
glabra plant and in being extracted and used in the modern
and traditional medicine due to its proven efficacy as an
anti-inflammatory and anti-tussive agent that can lead to
the prevention of POST. In 2018, Kuriyama et al
conducted a meta-analysis of five RCTs involving 609
patients and found that topical administration of licorice
has significantly reduced the incidence and severity of
POST following tracheal intubation.®” Moreover, no side
effects were estimated among the studies that investigated
this regimen. In the same context, Agarwal et al
demonstrated that pre-anesthetic licorice gargling was
significantly associated with reduced early POST,
however, no difference was noticed 24 hours after the
operation between the licorice and placebo groups.®®
Similarly, Ruetzler et al showed similar results, however,
the authors used double-lumen endotracheal tubes. Pre-
operative suction of licorice lozenges was also reported as
an effective measurement for POST prevention.3°4°

NSAIDs

These compounds have been widely used in many
disorders as prophylactic measurements in addition to its
therapeutic anti-inflammatory effect on many diseases. In
the prevention of POST, benzydamine hydrochloride has
been the main NSAID agent that is widely reported in
published trials. Kuriyama et al conducted a meta-analysis
to study the efficacy of topical benzydamine hydrochloride
and its effect on POST following endotracheal
intubation.** A total of 30 RCTs were included and these
recruited a total of 1842 patients. The results showed that
topical benzydamine hydrochloride was significantly
associated with reduced incidence rates of POST, however,
it was not significant in reducing the severity. The
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application of benzydamine hydrochloride has been
reported to be used as a spray over the tracheal tube or the
oropharynx as reported by some studies while others
preferred to use it as a gargled form. An older meta-
analysis of eight studies concluded that topical
benzydamine hydrochloride effectively reduced the
severity and incidence of POST following tracheal
intubation at all periodic intervals following the
operations.*? The administration of aspirin and diclofenac
has been also reported in the prevention of POST. Aspirin
was found to reduce the incidence and severity of POST,
however, it lasted for two hours only.*® On the other hand,
the administration of 1V diclofenac showed no improved
outcomes, however, when used topically it decreased the
incidence. 44

Lidocaine therapy

Lidocaine therapy has been validated in the prevention of
POST following endotracheal intubation by the largest
made and relative meta-analysis by the Cochrane
collaboration where they have analyzed the results of 19
RCTs involving the different ways of lidocaine
administration in 1940 patients for prevention of POST.*
Lidocaine was applied inside the tracheal tube, over the
tube, 1V, and as an aerosol spray in the different included
studies. Although the results showed that IV and spray
regimens were both associated with reduced incidence
rates, no significance was found when high-quality studies
were the only studies that were included in the analysis
which reflects the effect of poor-quality studies in
influencing the results and causing bias. Additionally,
Mekhemar et al and Kuriyama et al results showed that
benzydamine hydrochloride application significantly
reduced the incidence and severity of POST when
compared to topical administration of both 10% and 5%
lidocaine. 4147 Besides, Mekhemar's study even found that
increased incidence rates were associated with the 10%
lidocaine group when compared to the normal saline one.*’
Therefore, lidocaine should not be approached for the
prevention of POST following endotracheal intubation.

Other preventive modalities

N-methyl-D-aspartate (NMDA) receptor antagonists have
been also reported to reduce the incidence and severity of
POST. Topical magnesium and ketamine administration
have been widely reported among various clinical trials.
Singh et al conducted a meta-analysis of seven RCTs
involving 726 patients where topical magnesium was
applied as a prophylactic measurement against POST
following tracheal intubation.*® The results showed that the
incidence of POST was significantly reduced in these
patients compared to other control groups. Similar results
were reported by Kuriyama et al which indicated the
significance of magnesium in reducing the incidence and
severity of POST.*® Ketamine administration, on the other
hand, was investigated by a large meta-analysis of 41
RCTs involving 3784 patients.>® The results showed that
topical ketamine administration was significantly

associated with reduced incidence rates and severity of
POST following postoperative intubation. Additionally,
the analysis showed that topical administration was less
efficacious than the combined use of nebulized ketamine
and clonidine.

Other preventive measures that may reduce the incidence
and severity of POST following endotracheal intubation
include the continuous and careful monitoring of the
tracheal tube cuff pressure as reported by previous
controlled studies which showed that using a manometer,
for instance, was significantly associated with decreased
incidence and severity.5"® Moreover, many recent
modalities and regimens have been approached as lozenges
(amylmetacresol),  dexpanthenol,  gabapentin, and
azulene.%>%° However, these studies were reported by trials
of limited numbers of patients only, and gabapentin
efficacy in preventing sore throat was not present during
swallowing and was only limited to preventing it at rest.>®
Therefore, future studies with bigger sample sizes are
recommended for further validation of these modalities.

CONCLUSION

POST following endotracheal intubation remains an
annoying side effect in patients following general
anesthesia. The prevention of this phenomenon is basically
dependant on the application of some procedures involving
both prophylactic and therapeutic approaches. As a first
step for decreasing the incidence, the underlying risk
factors should be carefully accounted for. The most
common risk factors include ages less than 60 years of age,
female sex, cough, asthma, underlying chest diseases, type
and timing of the operation, type, and size of the used
endotracheal tube. Moreover, the experience of the
personnel intubating the patients may have been another
risk factor. Medical prevention of POST can be achieved
by several agents as steroids, NSAIDS, NMDA receptor
antagonists, careful monitoring of the tracheal cuff
pressure, and licorice application. On the other hand, using
lidocaine has been contraindicated according to previous
meta-analysis results. Additionally, we recommend that
future studies with bigger sample sizes are should be
conducted for further validation of the new modalities.
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