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Postoperative Sore Throat and hoarseness are two common complications after intubation
during general Anesthesia. Itis crucial to understand the frequency and associated risk factors
of POST to improve patients' outcomes and reduce its incidence in patients of ENT and eye
surgeries undergoing General Anesthesia (GA). Objectives: To emphasize the frequency and
risk factors of POST after endotracheal intubation in patients undergoing GA for elective ear,
nose, throat (ENT) and eye surgeries. Methods: A DHQ Hospital hosted this cross-sectional
study from August 2024 to October 2024. The number of participants was 215. A consecutive
non-probability sampling technique was used for patient selection. The ASA tool was used to
assess the health status of patients undergoing GA. All participants were observed
perioperatively, including for 10 minutes in the Post Anesthetic Care Unit(PACU). This was not a
blinded study. Results: In this study, female subjects comprised 62.8% of the total sample.
Complications included sore throat in 102 patients(47.4%) and hoarseness in 25(24.2%). After
the surgeries lasting for 31-60 minutes (51 cases, p=0.01) and in throat surgeries (89 cases,
p=0.006), the sore throat was more common. Conclusions: Sore throat and Hoarseness are two
common complications reported postoperatively with high frequency.The problem may arise
more frequently during long surgical procedures; other factors may include the type of surgery,
use of an NG tube, and large diameter ETT size. Knowing these hazards makes it clear that the
best airway management techniques are required to reduce patient discomfort and enhance
recovery.

INTRODUCTION

General anesthesia with endotracheal intubation is
associated with the occurrence of Postoperative Sore
Throat (POST), which is common and unwanted [1]. The
globally reported incidence of POST ranges from 21% to
65% [ 21, with findings from India showing rates as high as
54.25% in patients undergoing general anesthesia with
endotracheal intubation[3]. The incidence may depend on
various factors, including gender, age, size of the
endotracheal tube (ETT), tube cuff pressure, duration of

the tube insertion, number of tube insertion attempts, the
number of suctioning of the tube, cuff design, and
intraoperative tube movement, etc[4]. A study conducted
in Pakistan reported an incidence rate of 38.9% of POST,
with higher prevalence in females (45.9%) compared to
males(30.5%)and a significant increase when using larger
ETT sizes(63.6% for size 7.5 tubes)[5]. Zhu et al., findings
clearly state that during emergency patient awakening and
changes inintracuff pressure are the two most significant
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factorsthat may be associated with increased incidence of
POST and hoarseness [6].An endotracheal tube cuff
pressure of less than 20 centimeters of water is the risk
factor identified by Obsa et al., to be substantially linked
with the development of hoarseness [7].Intraoperatively,
cuff pressure should be monitored reqularly [8].In Azad
Kashmir, local studies show that preoperative
dexamethasone administrationsignificantly reduces POST
incidence, lowering rates from 54.5% to 16.4%, suggesting
apotential preventive strategy[9].The use of tracheal tube
stylet for difficult airways has been demonstrated widely in
clinical practice.However, this technique for difficult
intubation may have some other stylet-related
complications, including subglottic injury, palatal
perforations, postoperative pharyngeal pain, and
oropharyngeal injury [10].According to an international
study, the incidence of sore throat and hoarseness is
significantly lower in patients intubated with a laryngeal
mask airway (LMA)thanin patientsintubated withETT as a
result of follow-up for one hour postoperatively [11].
However, the incidence of hoarseness may rise when using
a double lumen endobronchial tube (DLT) for one lung
ventilation in thoracic surgeries instead of an
endobronchial blocker.When hoarsenessoccursasaresult
of using DLT for one lung ventilation, it does not last for
more than three days [12].The incidence and severity of
hoarseness and sore throat associated with tube size can
be minimized by usingasmall-sized endotracheal tube[13].
When compared to an endotracheal tube with a cylindrical
cuff, intubation with a tapered cuff reduced the incidence
and severity of POST aswellastheincidence of hoarseness
after surgery [14].Before induction of anesthesia, a
prophylacticintravenousinjection of dexamethasone 8 mg
reduces the incidence and severity of postoperative sore
throat and hoarseness [15, 16].To minimize the chances of
airway difficulty and sore throat, the airway scope (video
laryngoscope) has been used extensively for orotracheal
intubation in patients with difficult airways [16].Currently,
there are no universally effective medications for
preventing postoperative painful throat or hoarseness in
patients, particularlywhenaDLTisusedduringsurgery[2].
In contrast to IV dexamethasone, using betamethasone gel
on tracheal tubes effectively reduces postoperative sore
throat [17].According to Mohseni and Christiansen et al.,
applying betamethasone gel to the tracheal tube reduces
the incidence of postoperative sore throat, cough, and
hoarseness of voice [18, 19].An article published in the
Society of Ambulatory Anesthesiology suggested that
spraying benzydamine hydrochloride on the ETT cuff
reduces the incidence and severity of POST simply and
effectively [20].Despite these findings, Liu et al., state
that: 'use of ketamine (50 mg) and magnesium sulphate
(500 mg)just 15 minutes before induction of anesthesiaand
endotracheal intubation reduces the incidence of
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Postoperative sore throat (POST) in patients undergoing
general anesthesia [21].While there are several studies
conducted on POST during general anesthesia.The
research, especially focusing on ENT and eye surgeries, is
limited.In multiple studies, there are generalized findings
of POST in different surgeries, which may not accurately
determine the uniquerisk factorsand frequency of POST in
ENTandeye surgeriesduringgeneralanesthesia[14].

This study aims to provide a focused analysis of post-
incidenceandrisk factorsin ENT and eye surgeries, helping
to enhance surgical and anesthetic practices for better
patient outcomes.The objectives of this study were to
determine the frequency of postoperative sore throat
(POST) in adults undergoing general anesthesia with
endotrachealintubation(ETT)in Ear, Nose, Throat, and Eye
surgical procedures and to evaluate its associated risk
factors.

METHODS

This cross-sectional study was conducted in the District
Quarter Hospital Buner, Pakistan, from August 2024 to
October 2024. After taking approval from the hospital
ethical committee (IRB Ref # REC-UOL-/306/08/24),
ensuring compliance with ethical standards for human
research. The data were then collected through a
qguestionnaire, and patients were examined during the
perioperative period.The study adhered to ethical
principles, ensuring patient confidentiality and voluntary
participation. The formula used for sample size calculation
was n=p(1-pXZ/E)2. Putting the values in the formula, we
get n = 0.5 (1-0.5)1.96/0.07)2. n=196 Since an estimated
10% of non-subjects' rate will be added, an additional
margin of 19% was taken. Thus n=196+ 19=215. For this
study, we consecutively enrolled 215 elective patients from
the ENT and Eye Department who underwent general
anesthesiarequiring endotracheal intubation(ETT), having
ASA Physical status class | and I, aged 15 years and older.
Patients excluded from this study were; patients with the
age of less than 15 years, patients with emergency surgery,
cigarette smokers, preoperative history of any upper
respiratory tract infection, pre-identified sore throat and
hoarseness and surgical time more than 2-hours as these
are the confounding factors which increases the risk of the
occurrence of post operative sore throat that's why such
patients were excluded from the study. Confounding
factors were controlled by applying strict exclusion
criteria. Statistical adjustments were not applied, as
confounders were minimized at the study design stage
through specific patient selection criteria. All patients
were anesthetized by experienced anesthetists at the
hospital. We recorded all the patient's personal
information, including age, gender, weight, and airway
management tools like endotracheal tube size,
Nasogastric Tube (Yes/No), and type and duration of the
procedure. Cormack-Lehane Grading was used for the
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laryngeal view during direct laryngoscopy. For the
determination of the frequency and risk factors of sore
throat and hoarseness, patients were followed throughout
the surgery and in the anesthetic Care Unit (PACU) for 10
minutes, because sore throat and hoarseness are the
immediate side effects of extubation following tracheal
intubation and peak within the first few minutes of
recovery. Anesthesia management tools were well-
ordered; no other premedications were administered to
any patient except tramadol Tmg/ kg was administered for
relieving intraoperative pain and atropine was
administered to every patient for reducing the bradycardic
effects just before the administration of IV anesthetic
propofol (2mg /kg), followed by mask ventilation
(combination of 100% oxygen and sevoflurane as
inhalational anesthetic), muscle paralysis was achieved
with 0.5mg/kg atracurium. After 3-5 minutes of mask
ventilation, the endotracheal intubation was performed by
an expert anesthetist with a Macintosh laryngoscope. The
tube wasinflated with 3-5 ml of air. The largest tube sizes of
7.0 mm of internal diameter for women and 8.0 mm of
internal diameter for men were used. Maintenance of
anesthesia was done with atracurium of 0.1mg/kg and
isoflurane. At the end of every procedure, patients were
administered a combination of neostigmine (0.04 to
0.08mg/kg) for the reversal of neuromuscular blocking
agents and together with Tmg of atropine (for reducing the
bradycardic effects of neostigmine). The ETT cuff was then
completely deflated, and extubation was performed after
suctioning the tube. Verbal consent was obtained from
each research respondent, and only the participants who
agreed were included in this study. All the important
aspects of the research were discussed with the
participants. All the data of the participants were then
statistically analyzed to determine the frequency of sore
throat in them. For this statistical analysis, SPSS version
22.0 was used. The p-value<0.050 was taken as significant.
Chi-square test statistics were applied for comparing sore
throatincidence with associated risk factors.

RESULTS

The results contain the data about the sociodemographic
characteristics of the participants of the study. In total, 215
elective patientsfrom the ENT and Eye departments, most
of them were female, 62.8%, while the male ratio was
37.2%.0thervariables mentionedin the table below are the
ASA physical status of the study participants, with56.7% of
ASA class 1 and 43.3% of ASA class 2.The frequency of
patients with diabetes was 2.8%, while the remaining
97.2% of participants were nondiabetic.Most of the
participants were candidates for throat surgery (41.4%),
while the patients of the nose (28.8%), ophthalmic(21.4%),
and ear surgery (8.4%) also participated in the study. The
nasogastric tube was only used in 1.9% of patients. In
82.8% of patients, the ETT size with the internal diameter
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of 5 and 6 was used, while the ETT size of 7(10.7%) and 8
(6.5%)was used in the remaining participants of the study.
In 97.2% of patients, the intubation was done on the first
attempt, while the intubation was done on the second
attempt in the remaining 2.8% of patients. In 48.8% of
patients, the duration of surgery was less than 30 minutes,
while in 42.3% of patients, the surgical duration was 30-60
minutes, and in 8.8% of patients, the surgical duration was
1-2 hours. Most of the patients (52.6%) were classified as
the Cormack Lehane Grade 2a, while the remaining 44.7%
were classified as grade 1,and 2.8% of patients were of the
grade 2b. There was no hoarseness in 75.8% of patients,
while in the remaining 24.2% of patients, hoarseness was
present at the PACU. Further, 52.6% of participants
suffered from a sore throat, while there was no sore throat
inthe remaining 47.4% of participants(Table1).

Table 1: Socio-demographic Characteristics of Participants

Variables Categories %
Female 62.8%
Gender
Male 37.2%
ASA Class-1 %
ASA Physical Status SA Class 56
Asa Class-2 43.3%
No 97.2%
Presence of DM
Yes 2.8%
Ophthalmic Surgery 21.4%
Throat Surgery 4.4%
Surgery Type
Ear Surgery 8.4%
Nose Surgery 28.8%
No 98.1%
NG Tube Used
Yes 1.9%
5-6 mm ID 82.8%
ETT Size 7mm ID 10.7%
8 mmID 6.5%
First Attempt 7.2 %
Intubation Attempt P 9
Second Attempt 2.8%
<30 Minutes 48.8 %
Surgery Duration 31-60 Minutes 42.3 %
1-2 Hours 8.8 %
Gradel 44,7 %
Cormack_Lehane_Grade Grade-2a 52.6 %
Grade-2b 2.8 %
No 75.8 %
Hoarseness at PACU
Yes 24.2 %
No 52.6 %
Sore Throat
Yes 47.4 %

The study contains the details about the risk factors and
their association with sore throat, as considered by the p-
value of 0.050 significant. According to the data, there was
no notable correlationbetween genderand the occurrence
of sore throat, with 68.6% of females and 31.4% of males
reporting sore throat, with a p-value of 0.093. Age is also
notacrucial factor, as comparable highrates of sore throat
were reported across age categories (15-30 years: 95.1%,
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31-45years: 3.9%, >45 years: 1.0%), with a p-value of 0.870.
Furthermore, there was no notable difference between the
ASA physical status classes and the occurrence of sore
throat (p-values of 0.559 for ASA Class 1 and Class 2). In
terms of the presence of diabetes, most of the non-
diabetic patientsreported sore throat(98.0%), but this was
statisticallyinsignificant(p=0.483). However, the POST was
significantly linked with the type of surgery, particularly the
throat surgery (42.2%) and ear surgery (14.7%), with a
notable p-value of 0.006, indicating that the post-operative
sore throat is significantly linked with the type of surgery.
The association between the type of surgery and POST is
statistically significant and suggests that ENT surgeries
may carry a highrisk of POST during these surgeries due to
the manipulation of the airway. For the exploration of
specific techniques that could mitigate this risk, further
research is needed. The use of NG tubes showed an
insignificant association(p=0.364), as well as the Cormack-
Lehane grading system (p-values ranging from 0.450 to
0.611) was also not a significant factor. Likewise, the
intubationattemptswerealsoaninsignificantinfluencer of
the sore throat occurrence (p=0.483). While the above
factors (age, ASA physical status, diabetes, NG tubes, and
intubation attempts) did not reach statistical significance
(p>0.050), their influence on POST cannot be entirely ruled
out in this study. However, the surgical duration was
significantly linked to POST, with a p-value of <0.001 for
procedures of more than 30 minutes, indicating that longer
surgeries are linked with the increased risk of POST. The

Table 2: Risk Factorsand Their Association with Sore Throat
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strong statistical association of longer surgical duration
with POST suggests that, when clinically feasible, minimize
the surgical time could be a strategy to reduce the POST's
riskin ENT and eye surgery patients. Finally, all the patients
in the PACU with the complaint of hoarseness also
experienced a sore throat (51.0%) with a p-value of 0.000.
Our results indicate a highly significant correlation
between surgical duration and sore throat occurrence
(p=<0.001). Longer surgical duration (=30 minutes) showed
that the POST incidence was high and notable. This
suggests that the airway irritation is increased with longer
intubation time, which can lead to sore throat and
hoarseness. While the duration of surgery is often dictated
by the complexity of the procedure and the patient's
condition. Some strategies like optimizing the anesthetic
techniques, procedural efficiency improvements like pre-
operative planning, team coordination, minimizing
unwanted airway manipulation, and using protective
airway devices may help decrease the surgical timeand the
POST risk in such surgeries. Importantly, although not all
cases allow for reduction in surgical duration due to the
complex nature of the surgery, our findings suggest that
targeting the surgeries with a duration of 230-minute
threshold-where feasible-could be a practical focus for
quality improvement initiatives in ENT and eye surgeries.
Further research is required to determine which specific
surgical or anesthetic alterations are most effective in
mitigating surgical time and subsequent post-incidence in
this patient population(Table 2).

Sore Throat

VELE S Categories Yes
Frequency (%)
Female 65(57.5%) 70(68.6%) 135(62.8%)
Gender 0.093
Male 48(42.5%) 32(31.4%) 80(37.2%)
15-30 106 (93.8%) 97(95.1%) 203(94.4%)
Age (Years) 31-45 5(4.4%) 4(3.9%) 9(4.2%) 0.870
>45 2(1.8%) 1(1.0%) 3(1.4%)
ASA Physical Status ASA Class-1 62(54.9%) 60(58.8%) 122 (56.7%) 0.559
ASA Class-2 51(45.1%) 42(41.2%) 93(43.3%)
Presence of Diabetes No 109(96.5%) 100(98.0%) 209(97.2%)
. 0.483
Mellitus Yes 4(3.5%) 2(2.0%) 6(2.8%)
Ophthalmic Surgery 30(26.5%) 16(15.7%) 46(21.4%)
Throat Surger: 7% 2% 4%
Type of Surgery gery 46(40.7%) 43(42.2%) 89(41.4%) 0.006
Ear Surgery 3(2.7%) 15(14.7%) 18(8.4%)
Nose Surgery 34(30.1%) 28(27.5%) 62(28.8%)
Nasogastric Tube Used No 110(97.3%) 101(99.0%) 211(98.1%) 0.364
Yes 3(2.7%) 1(1.0%) 4(1.9%)
Grade-1 46(40.7%) 50(49.0%) 96 (44.7%)
Cormagg‘dLeeha”e Grade- 2a 64 (56.6%) 49(48.0%) 113(52.6%) 0.450
Grade-2b 3(2.7%) 3(2.9%) 6(2.8%)
Endotracheal Tube 5-6 mm ID 93(82.3%) 85(833%) 178(828%)
Size in millimeter 7mm D 1(9.7%) 12(1.8%) 23(10.7%) 0.611
Internal Diameter) 8mm ID 9(8.0%) 5(4.9%) 14(6.5%)
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] First Attempt 109(96.5%) 100(98.0%) 209(97.2%)
Intubation Attempt 0.483
Second Attempt 4(3.5%) 2(2.0%) 6(2.8%)
<30 minutes 73(64.6%) 32(31.4%) 105(48.8%)
Surgery Duration 31-60 minutes 40(35.4%) 51(50.0%) 91(42.3%) <0.001
1-2 Hours 0(0.0%) 19(18.6%) 19(8.8%)
No 113(100.0%) 50(49.0%) 163(75.8%)
Hoarseness at PACU <0.001
Yes 0(0.0%) 52(51.0%) 52(24.2%)
The study shows the overall incidence of sore throat in the Female
study participants, where 60 patients suffered from sore
throat, and 155 participantsdid not face this post-operative igg 136
complication(Figure1). 120 101
Overall Incidence of Sore Throat 100
80
230 215 60 35
40
200 20
155 -
150 0 Non Incidence
Incidence Rate Total
Rate
100 60 = Female 35 101 136
50 . Figure 3: POST in Female Participants of the Study
0 DISCUSSION
Total Patients  \ncidence of - Non Incidence Hoarseness and sore throat are the most common
sore Throat Rate . . . .
complications arising postoperatively after general
m Series1 215 60 155

Figure1: Incidence of Sore Throat

The study shows the overall incidence of sore throat in the
study participants, where 60 patients suffered from sore
throat, and 155 participantsdid not face this post-operative
complication(Figure1).

Male
100
79
80
60 54
40 25
*
0 . .
Incidence Rate Non Incidence Rate Total
® Male 25 54 79

Figure 2: Post-surgical Incidence Among Male Participants
There wasinformationabout the female participants of the
study, where the incidence of POST was in 35 patients, and
the ratio of patients who did not suffer from POST was 101
out of atotal of 136 female participants(Figure 3).

anesthesia. Studies are available on these potential
complications only in children, but not enough to illustrate
these two complications in adult patients. Current study
has enough description of these two complicationsamong
the adult population. During data collection from
participants of this study, we found that the occurrence of
sore throat was 102 (47.4%) and that hoarseness was 52
(24.2%). Some of the studies on postop hoarseness and
sore throat may support this study, as a clinical report of
Stout et al., reveals the occurrence of postoperatively sore
throatinarange of 22% to 48% forvaryinguse of ETT sizes
[22]. They demonstrated that a small diameter of ETT has
less chance to produce postop sore throat than does by
large diameter of ETT. Likewise, gender differences also
the statistically different incidences of sore throat, 68.6%
in female and 31.4% in male patients, and we found the
greatest identical relation with Tsukamoto et al., for male
patients, 32%, whereas many great differences we found
with their analysis for female patients (37%) [23]. The
different statistical resultsamong female participants may
be the reasonsinvolved: the use of different techniques or
the use of dissimilar ETT sizes. Our observations areinline
with Amin et al., as there was no such statistically
significant difference in sore throat in males and females
because both groups suffered identically [16]. Among
those patients who responded 'Yes' when questions were
asked about hoarseness at PACU, nearly all the patients
also suffered from a sore throat. We found a strong
association of sore throat with long surgical procedures of
intubated patients, which was statistically significant,
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whereas no association occurred with the use of an NG
tube and multiple attempts of ETT intubation. This
evidence and findings are in-streak with Wallen et al.,
findings of 'postoperative throat complications after
tracheal intubation [24]. Current results showed high
statistical significance (<0.001) when we compared the
duration of surgery with a sore throat, as increased
duration of the surgery will lead to increased chances of
occurrence of postop sore throat and hoarseness. This
finding was not in line with other studies, and the reasons
might be the use of dexamethasone injections or local
anesthetic gel on the tube [25]. In present study, all those
patients who were complaining of sore throat had common
signsand symptoms(i.e., pain orascratchy sensationinthe
throat, hoarseness of voice, and their pain was
exacerbated with swallowing or talking). While surgical
duration cannot always be mitigated due to the demand of
the procedure, certain measures may help decrease this
effect. These include careful selection of endotracheal
tube (ETT) size, use of humidified oxygen, and
pharmacological interventions such as corticosteroids or
localanestheticapplications.

Our study has multiple strengths. These include tracheal
intubations performed by experienced anesthetists, less
frequency of failed intubations, cost-effectiveness, good
control over the work, and fewer available studies on POST
inadults, which are the main strengths of this study. Future
research should focus on identifying optimal anesthesia
management techniques to minimize POST risk in
prolonged surgeries.

CONCLUSIONS

It was concluded thathoarsenessandsore throatafterETT
intubation are the two most common complications during
emergence from general anesthesia.We found the
strongest association of postoperative sore throat (POST)
with the duration of surgery.Many other risk factors may
contribute; these include: type of surgery, the large size of
ETT, more than one attempt for intubation, and use of an
NG-tube.All these are of increased concern for an
anesthetist to consider before the anesthesia.Therefore,
care must be taken for these potential risk factors, and if
possible, appropriate preventive measures should be
applied beforelongsurgical procedures.
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