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ABSTRACT

Introduction: Amongst others, one important aim of good anesthetic care is to achieve a secure airway and to ventilate the lungs in a proper
physiological manner. This can be done in different ways, depending on the patient's characteristics as well as the surgery itself by using an Ambu
bag, face mask, LMA, or endotracheal tube (ETT). The ETT is a safe and secure method to secure the airway.

Aims And Objectives:

1. To find out the incidence of postoperative sore throat (POST) in patients using endotracheal tubes under general anesthesia at different time
intervals (immediately, 6, 12, and 24 hours after extubation).

2. To compare the incidence of POST in patients intubated with ETT size number 7.0 and ETT size number 8.0

Methodology: The prospective observational study was conducted in MMIMSR Mullana in 60 patients of 20 to 60 years of age undergoing
elective surgery under general anesthesia after approval from the Institutional Ethical Committee. A randomized prospective observational study
was conducted for six months. The patients were divided into two specific groups:

GROUPA: 30 Patients were intubated with a 7mm inner diameter endotracheal tube. The patients were divided into two groups

Group B: 30 Patients were intubated with an 8mm inner diameter endotracheal tube.

Result: A total number of 60 patients (30 patients in each group) were enrolled in this study and were comparable in terms of age, sex, weight,
height, and BMI. There were 19 (63.3%) and 11 (36.7%) patients in the group of 7 mm ID ET tube having ASA Grade of 1 and 2 while in 8 mm ID
ET tube there were 17 (56.7%) and 13 (43.3%) patients having ASA Grade of 1 and 2. The difference between the two groups was not significant
(p=0.598).
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INTRODUCTION

Amongst others, one important aim of good anesthetic care is to
achieve a secure airway and to ventilate the lungs in a proper
physiological manner. This can be done in different ways, depending
on the patient's characteristics as well as the surgery itself by using an
Ambu bag, face mask, LMA, or endotracheal tube (ETT). The ETT isa
safe and secure method to secure airway .

The ETT is made of polyvinylchloride (PVC) and the distal end has a
cuff. The cuffis a balloon whose purpose is to protect the lungs against
aspiration of gastric contents and to protect the environment in the
operating room from anesthetic gases such as sevoflurane, desflurane,
and nitrous oxide'. In the 1980s when patients were intubated using an
ETT the gold standard was an ETT with an 8.0 mm inner diameter (ID)
for women and a 9.0 mm ID for men’. Nowadays, the tubes are
normally smaller-size 7.0 mm for women and 8.0 mm for men'.
However, Stout et al. showed that both women and men could benefit
from smaller tube sizes, which can reduce their chances of suffering
from POST’.

The suitable endotracheal tube size in men and women is still under
discussion in the community of anesthesia. The answer might vary
depending on whether the patient is intubated in the short term, as
during anesthesia and surgery, or for a longer period in the intensive
care unit (ICU). A smaller-sized ETT can make it difficult to perform
bronchoscopy and to ventilate ICU patients’. Also, there are two
different types of cuffs of ETT, the low-volume high-pressure (LVHP)
cuff, and the high-volume low-pressure (HVLP) cuff. Both cuffs have
advantages and disadvantages. The LVHP cuff has a small diameter
and requires high intra-cuff pressure to overcome the low compliance
in the cuff. There are two disadvantages of this high pressure: the risk
ofischemia in the tracheal mucosa, and the risk that the cuff might inflate
in a noncircular fashion and injure the trachea. The HVLP is larger and
correlates closely to the pressure in the trachea’. Nonetheless, the LVHP
cuffis associated with a lower incidence of POST than the HVLP cuff”
*. The reason for this could be that the HVLP cuff has a larger diameter
and a longer cuff length, and thus comes into more contact with the
tracheal mucosa™’. High cuff pressure exerts high pressure on the
tracheal mucosa. The ideal cuff pressure has been suggested to be
between 20-30 cm. H20. A cuff pressure greater than 34 cm. H20
decreases the perfusion in the tracheal mucosa'', and a total obstruction
ofblood flow occurs >50 cm. H20".

Following endotracheal tube intubation, sore throat is said to be the
most common complication at the time of general anesthesia with an
incidence ranging from 14.4%-50%""". Causes that might increase the
rate of the postoperative sore throat include the history of smoking
/respiratory problems, neck procedures, gynecological procedures,
challenging intubation, age, period of anesthesia, patient's position,
and administration of nitrous oxide and succinylcholine at the time of
general anesthesia. The rate is accounted for as higher among females,
due to thinner mucosa covering on vocal cords. In endotracheal
intubation, the tube is placed below the vocal cords and may irritate the
mucosa. More extensive surgery related to the throat, such as thyroid
surgerl}g,lis also a contributory factor to the increased incidence of sore
throat .

The main complications of ET intubations are said to be POST
(postoperative sore throat) and PH (post-operative hoarseness) but
besides these complications, pain, cough, and nausea are also seen.
Sore throat refers to acute pain and irritation due to local tissue injury in
the laryngeal area after general anesthesia with ETT. Sore throat is an
acute but transient phenomenon. Post-operative sore throat is the
eighth most frequent complication in the postoperative area”. Various
non-pharmacological and pharmacological interventions are used for
attenuating sore throat in the post-operative period.

The use of nonpharmacological methods like the use of endotracheal
tubes which are smaller in size, and the use of lubrication with water-
soluble jelly helps in reducing intracuff pressure19-20. Pharmacological
methods like utilization of steroids, ketamine gargles, lozenges, and
lignocaine jelly have also been tried’™. Few risk factors can prompt
the advancement of POST after an ETT, yet the exact explanation of
the development of these symptoms is still indistinct. One conceivable
clarification may be the inflammatory process in the mucosa lining™.
The likely reason for the inflammation is believed to be ETT size as
well as the cuff structure and cuff pressure™.

In one study, the authors discovered that a high cuff pressure, >30 cm
H20, was the reason for tracheal sores, and these corresponded well to
the improvement of sore throat™. Undertaking tracheal intubation
without neuro-muscular blockade may raise the frequency of
postoperative sore throat”’. Endo-bronchial tubes like double-lumen
tubes can cause a high risk of sore throat in patients™; the use of silicon
can decrease the risk of the sore throat than polyvinylchloride™.
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In this study, we hypothesized that a small endotracheal tube size might
be better than the higher endotracheal tube concerning a postoperative
sore throat.

Anatomy Of Airway

The pharynx consists of three compartments: the nasopharynx, the
oropharynx, and the hypopharynx. The hypopharynx starts at the
epiglottis and ends at the lower end of the cricoid cartilage. The larynx
consists of different cartilage including the cricoid, thyroid, and
arytenoid cartilage. The vocal cords run from the arytenoid cartilage
through to the posterior surface of the thyroid cartilage. The space
between the vocal cords, the rima glottidis, is one of the narrowest
parts of the airway, the other being at the cricoid cartilage. Women
have a narrower larynx than men. The epiglottis protects the larynx
from aspiration or foreign matter. When intubating with the macintosh
laryngoscope, the tip of the laryngoscope has to be placed in the
vallecula and lifted, which stretches these structures. Below the cricoid
cartilage, the trachea begins with the length of 10-20 cm in adults and
extends up to the carina. Several nerves supply motor and sensory
fibers to the airway. The glossopharyngeal and vagus nerve together
innervate the pharynx, larynx, and soft palate. Two branches of the
vagus nerve, the superior laryngeal nerve, and the recurrent laryngeal
nerve, innervate the hypopharynx. Here, we will describe basic
anatomy, particularly of the upper airway. The airway extends from the
mouth or nose to the terminal bronchioles. Anatomical structures
relevant to endotracheal intubation include the mouth, oral cavity,
pharynx, larynx, and trachea.

Nasopharynx

Oropharynx

Hypopharynx

Oesophagus

Larynx

Trachea

Anatomy Of Upper Airway

AIMSAND OBJECTIVES

1. To find out the incidence of postoperative sore throat (POST) in
patients using endotracheal tubes under general anesthesia at
different time intervals (immediately, 6, 12, and 24 hours after
extubation).

2. Tocompare the incidence of POST in patients intubated with ETT
sizenumber 7.0 and ETT size number 8.0.

MATERIALAND METHODS

The prospective observational study was conducted in MMIMSR
Mullana in 60 patients of 20 to 60 years of age undergoing elective
surgery under general anesthesia after approval from the Institutional
Ethical Committee.

Study Design

Arandomized prospective observational study

GROUP A: 30 Patients were intubated with a 7mm inner diameter
endotracheal tube.

Group B: 30 Patients were intubated with an 8mm inner diameter
endotracheal tube.

Inclusion Criteria

1. Theage group of20-60 years.

2. ASAgradinglorll

3. 'MPGgradinglorll

4. Patients undergoing elective surgery under General Anaesthesia
5. Nosore throat

6. Duration of surgery > 90 min

Exclusion Criteria

1. ASAgradingIlland IV

2. Inability to open mouth

3. Patients with known difficultairway

4. Patients with a cervical spine fracture

5. Patients with upper airway tumors

6. Patients with preoperative hoarseness and sore throat
7. Patients with loose teeth

Procedure

The patients were randomly allocated to either of the groups i.e. group
Aor group B. The patients were intubated with 7mm I.D. and 8 mm I.D
endotracheal tubes. Premedication was given to patients before the
surgical procedure and written informed consent was taken. The
preoperative investigation was done based on the surgical procedure,
physical status, and age of the patient. Before surgery, patients were
asked to maintain fasting for 6 hours. General anesthesia was
administered in all patients by experienced anesthetists following
standard procedures used in the hospital. Induction was be done by
midazolam (0.05mg/kg) and Propofol (2.5mg/kg). Before intubation,
all patients received muscle relaxants i.e suxamethonium (2mg/kg).
After intubation of ETT, its cuff was filled with air and the cuff pressure
was measured. Anesthesia was maintained with O2, nitrous, and
isoflurane + I'V vecuronium in a suitable dose. ECG, SPO2, ETCO2,
and NIBP were repeatedly measured.

At the time of extubation, neostigmine 0.05mg/kg and glycopyrrolate
0.01mg/kg was given to the patient intravenously (IV) to reverse the
effect of neuromuscular blockade. After successful extubation patients
were shifted to the post-anesthesia care unit (PACU) and given O2
supplementation with his/her head end raised. The patients were
observed immediately, 6, 12, and 24 hours postoperatively for sore
throat. The result of the assessment of patients in both groups (Group A
and Group B) was observed and noted accordingly.

Statistical Analysis

Data were described in terms of range; mean +standard deviation (+
SD), median, frequencies (number of cases), and relative frequencies
(percentages) as appropriate. To determine whether the data were
normally distributed, a Kolmogorov-Smirnov test was used.
Comparison of quantitative variables between the study groups was
done using Student t-test and Mann Whitney U-test for independent
samples for parametric and non-parametric data respectively. For
comparing categorical data, the Chi-square (x2) test was performed
and Fisher exact test was used when the expected frequency is less than
5. A (p-value) probability-value less than 0.05 was considered
statistically significant All statistical calculations were done using
SPSS 21version statistical program for Microsoft Windows.

RESULT
A total number of 60 patients (30 patients in each group) were enrolled
in this study and were comparable in terms of age, sex, weight, height,
and BML.

Table 1: Comparison Of Age, Height, Weight, BMI, And Sex In
Group A (7 mm ID) and Group B (8 mm ID)

Group A Group B t p-
Mean [SD Mean [SD value
AGE (YEARS) 39.27 [8.32 |[35.70 |9.44 |1.552 [0.126
HEIGHT (CM) 160.3316.56 [162.236.45 |-1.131(0.263
WEIGHT (KG) 66.00 |7.00 [70.00 |9.43 |-1.865[0.067
BMI (kg/m2) 25.74 12.95 [26.53 [2.72 [-1.084]0.283
7MM |(7MM |8 MM |8 MM |Total |Chi- |p-
IDET (IDET |IDET|ID ET square| value
TUBE |TUBE |TUBE|TUBE value
SEX [F [17 56.7% |12 40.0% (29 1.669 |0.196
M|13 43.3% |18 60.0% |31
Total 30 100.0% (30 100.0%] 60
AGE (YEARS) HEIGHT (CM)
1 l 1 l '
10.00 50.00 |
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Figure 1: Pictorial representation of a comparison of age, height,
weight, BMI, and sex in Group A (7 mm ID) and Group B (8 mm ID)

Table 2: Comparison Of Patients Of ASA Grade 1 And 2 In Group
A (7mm ID) And Group B (8 mm ID).

GROUP Total|Chi- |p-
7MM (TMM (8§ MM |8 MM square|value
IDET|(IDET |[IDET |ID ET value
TUBE|TUBE [TUBE [TUBE

ASA 1 |19 63.3% |17 56.7% |36 10.278 0.598

GRADE [2 |11 36.7% |13 43.3% [24

Total 30 100.0% (30 100.0%|60

there were 17 (56.7%) and 13 (43.3%) patients having ASA Grade of 1
and 2. The difference between the two groups was not significant
(p=0.598).

There was 9 (30.0%) and 21 (70.0%) patients in the group of 7 mm ID
ET tube having MPG Grade of I and II while in 8 mm ID ET tube there
was 10 (33.3%) and 2(66.7%) patients having MPG Grade of I and I1.
Both the groups did not have any significant difference (p=0.781).

Table 3: Comparison Of Patients With MPG Grade I And II In
Group A (7 mm ID) And Group B (8 mm ID)

GROUP Total |Chi- |p-
MM ID ET |8 MM ID ET square [ value
TUBE TUBE value

MPG I 9 [30.0% 10 [33.3% [19 ]0.077 ]0.781

GRADE [II |21 [70.0% 20 [66.7% |41

Total 30 [100.0% {30 |100.0% |60

The sore throat was measured at time intervals immediate, 6, 12, and
24 hours post-extubation and graded accordingly into Grade 0 (no sore
throat), 1 (mild sore throat), 2(moderate sore throat), and 3(severe sore
throat). Immediate post-extubation (t=0): 24 patients of group A and 14
patients of group B were found to have no incidence of postoperative
sore throat (p=0.028). 3 patients of group A and 4 patients of group B
had a postoperative sore throat of the grade of 1 ( p= 0.688). While 3
patients from group A and 10 patients from group B were found to have
an incidence of the postoperative sore throat of grade 2 ( p=0.028), but
only 2 patients from group B were found to have a sore throat of grade 3
(p=0.492). The overall result was statistically significant (p=0.036)

Comparison of the postoperative sore throat immediately after
extubation in Group A (7 mm ID) and Group B (8 mm ID).

Gra |GROUP Tot|Chi- |p-
ding[7MM ID |8 MM ID |al |square|value
ET TUBE |ET TUBE value

IMMEDIATELY |0  [24]80.0% |[14][46.7% [38 [4.800 [0.028
AFTER 1 |3 [10.0% [4 [13.3% [7 [0.162 ]0.688
EXTUBATION 2  [3 [10.0% [10]33.3% |13 [4.812 [0.028

3 [0 [0.0% |2 (6.7% [2 ]2.069 [0.492

Total 30/100.0%(30]100.0%|60 [8.544 [0.036

At 6hours (t=1): 28 patients of group A and 20 patients of group B were
found to have no incidence of postoperative sore throat (p=0.009). 2
patients of group A and 8 patients of group B had the postoperative sore
throat of a grade of 1( p= 0.038). While only 2 patients from group A
and 10 patients from group B were found to have an incidence of the
postoperative sore throat of grade 2 (p=0.492). The overall result was
statistically significant (p=0.031)

Comparison Of Postoperative Sore Throat After 6 Hours Of
Extubation In Group A (7 mm ID) And Group B (8 mm ID)

Gra |GROUP Tot |Chi- |p-
ding|7MM ID |8 MM ID |al [square|value
ETTUBE |ET TUBE value
POST 0 28 [93.3% |20 |66.7% [48 |6.667 [0.009
I]j})éTUBATIO 1 6.7% |8 [26.7% |10 [4.320 |0.038
HOURLY 2 0 10.0% (2 6.7% |2 |2.069 [0.492
Total 30 1100.0% (30 |100.0%|60 |6.933 [0.031

At 12 hours (t=2): 29 patients of group A and 23 patients of group B
were found to have no incidence of postoperative sore throat. 1 patient
of group A and 7 patients of group B had a postoperative sore throat of
the grade of 1. The overall result was statistically significant (p=0.023)

Comparison Of Postoperative Sore Throat After 12 Hours Of
Extubation In Group A (7 mm ID) And Group B (8 mm ID)

Gradin | GROUP Total|Chi- |p-
g 7MM ID ET|8 MM ID square |value
TUBE ET TUBE value
POST 0 29 196.7% |23 |76.7% |52 [5.192 [0.023
EXTUBA
TION 12 7 1 [33% |7 [23.3% |8
HOURLY
Total 30 [100.0%]|30 [100.0%]|60

There were 19 (63.3%) and 11 (36.7%) patients in the group of 7 mm
ID ET tube having ASA Grade of 1 and 2 while in 8 mm ID ET tube

At 24 hours (t=3): 30 patients of group A and 24 patients of group B
were found to have no incidence of postoperative sore throat. While
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only 6 patients from group B had a postoperative sore throat of grade 1.
The overall result was statistically significant (p=0.024)

Comparison Of Postoperative Sore Throat After 24 Hours Of
Extubation In Group A (7 mm ID) And Group B (8 mm ID)

Gra |GROUP Tot |Chi- |p-
ding|7MM ID (8§ MM ID |al [square|value
ETTUBE |[ET TUBE value
POST 0 30 |100.0% |24 180.0% |54 |6.667 |0.024
N O ONITT0 [0.0% 6 [200% |6
Total 30 1100.0% |30 ]1100.0%|60
BO.OM
TO.0%
60.0%
g 50.0% = 7MM 1D ET TUBE
20,0
o |
o o 1

Pictorial Representation Of Postoperative Sore Throat After 24
Hours Of Extubation In Group A (7 mm ID) And Group B (8 mm ID)

DISCUSSION

POST is a common adverse event affecting patients with endotracheal
intubation after general anesthesia. The symptoms are most common
in the early postoperative period, but they can last several days
postoperatively. Both men and women report discomfort from POST.
The participants were randomly allocated to Group A and Group B
intubated with size 7.0 mm ETTs or 8.0 mm ETT respectively. The
incidence of postoperative sore throat (POST) in patients using
endotracheal tubes under general anesthesia at different time intervals
(immediately, 6, 12, and 24 hours after extubation) was recorded.

In our study, the incidence of POST after extubation varied depending
on ETT size; with a smaller 7 mm ETT 6 (20%) patients experienced
POST in group A and with a larger 8 mm ETT 16 (53%) patients
experienced POST. The overall incidence of postoperative sore throat
during our study was 36%. The risk of POST thus increased more than
twofold if an ETT size 8.0 was used compared to 7 mm ETT. Similar
results with increased incidence of POST with the use of larger ETT
have been reported. Linda G etal * in 2014 Sore throat was recorded in
29.5 percent of those intubated with a size 6.5 mm ETT right after
surgery and 39.5 percent of those intubated with a size 7.0 mm ETT
post-surgery. Stout et al * in 1987 found an incidence of sore throat in
22% of women who were intubated with size 6.5 mm, and the
incidence increased to 53% among those intubated with size 8.5 mm
ETT. Jaeneson et al ** in 2010 ETT 7.0 saw a greater proportion of
patients with a sore throat after 1-2 hours of surgery than ETT 6.0 (51.1
percentvs. 27.1 percent). Baoji etal * conducted a systematic review in
2013 and the smaller ETT (6.0 mm) greatly reduced the occurrence of
POST in the post-anesthesia treatment unit, according to the report
(PACU). Jaensson et al ” 2012 found three variables that were
significant risk factors for postoperative sore throat of which one was a
size 7.0 mm ETT compared with size 6.0 mm ETT (p=0.02). Alietal "
in a recent study in 2021 In women having breast surgery, the use of
ETT sizes resulted in a large difference in the prevalence of
postoperative sore throat. Edomwonyi etal” in 2006 found that regular ET
intubation can cause injury and changes related to pathology resulting in
POST complications. Xu etal * in 2012 found that the use of smaller diameter
ETTs in conjunction with intravenous lidocaine among women who had
thyroid surgery, there was a reduction in the incidence and severity of
postoperative sore throat. Biro et al * in 2005 found postoperative sore
throat was present in 40% of patients; Females scored slightly higher
than males (44 percent vs. 33 percent; P=0.001). The above studies have
reported a higher incidence of POST in larger diameter ETT compared to smaller
ETT; which reflects the same results as found in our study. Routine
endotracheal intubation can cause trauma and pathological
modifications, which can result in sore throat symptoms after surgery.

CONCLUSION

POST (postoperative sore throat) complaints are common in the first
two days of tracheal intubation for general anesthesia, although they
are usually mild and short-lived. The incidence of POST was
significantly less in group 7 mm ID ETT as compared to 8 mm ID ETT.
According to our findings, patients that were under general anesthesia
who have a smaller ETT had a lower risk of POST. No gender
differences in the postoperative sore throat were found during the
study.

Further studies should focus on possible factors to decrease the
incidence of postoperative sore throat. Nevertheless, the results were
statistically significant.

REFERENCES

1. Henderson J. Airway management in the adult. Philadelphia: Churchill
Livingstone;2009[cited2013(12)Apr].Available-from:http://criticalcaremedicin
e.pbworks.com/f/Miller+Airway+Management.pdf.

2. KoufmanJA, Fortson JK, Strong MS. Predictive factors of the cricoid ring size in adults
in relation to acquired subglottic stenosis. Otolaryngol Head Neck Surg 1983;
91(2):177-82. PMID: 6408575

3. Stout DM, Bishop MJ, Dwersteg JF, Cullen BF. Correlation of endotracheal tube size
with sore throat and hoarseness following general anesthesia. Anesthesiology 1987; 67
(3):419-21. PMID: 3307536

4. Farrow S, Farrow C, Soni N. Size matters: choosing the right tracheal tube. Anesthesia
2012;67,(8):815-9. PMID: 22775368

5. Spiegel EJ. Endotracheal tube cuffs: design and Function. In: Anesthesiology News;
2010;p.51-8.

6. Loeser EA, Machin R, Colley J, Orr D, 2nd, Bennett GM, Stanley TH. Postoperative
sore throat--the importance of endotracheal tube conformity versus cuff design.
Anesthesiology 1978; 49, (6):430-2. PMID: 727546

7. Jensen PJ, Hommelgaard P, Sondergaard P, Eriksen S. Sore throat after operation:
influence of tracheal intubation, intracuff pressure and type of cuff. Br J Anaesth 1982;
54,(4):453-7. PMID: 7066143

8. Loeser EA, Stanley TH, Jordan W, Machin R. Postoperative sore throat: influence of
tracheal tube lubrication versus cuff design. Can Anaesth Soc J 1980; 27,(2):156-8.
PMID: 7363144

9. Loeser EA, Bennett GM, Orr DL, Stanley TH. Reduction of postoperative sore throat
with new endotracheal tube cuffs. Anesthesiology 1980; 52, (3):257-9. PMID: 7369513

10. Loeser EA, Kaminsky A, Diaz A, Stanley TH, Pace NL. The influence of endotracheal
tube cuff design and cuff lubrication on a postoperative sore throat. Anesthesiology
1983; 58, (4):376-9. PMID: 6837979

11.  Stewart SL, Secrest JA, Norwood BR, Zachary R. A comparison of endotracheal tube
cuff pressures using estimation techniques and direct intracuff measurement. AANA J
2003;71,(6):443-7. PMID: 15098531

12.  MARIA JAENSSON, Postoperative sore throat, and hoarseness. Clinical studies in
patients undergoing general anesthesia. Orebro University, Repro 2013;11(1) ISSN
1652-1153ISBN 978-91-7668-975-2. PMID: 23248834

13.  Christensen AM, Willemoes- Larsen H, Lundby L, Jokobsen KB. Postoperative throat
complaints after tracheal intubation. Br J Anaesth 1994; 73(6) : 786-787. PMID:
7880666

14.  Harding CJ, McVey FK. The interview method affects the incidence of postoperative
sore throat. Anesthesia 1987;42(10): 1104-1107. PMID: 3688395

15. Biro P, Seifert B, Pasch T. Complaints of sore throat after tracheal intubation: a
prospective evaluation. Eur J Anaesthesiol 2005;22(4): 307-11. PMID: 15892411

16. Ahmed A, Abbasi S, Ghafoor HB, Ishaq M. Postoperative sore throat after elective
surgical procedures. J Ayub Med Coll Abbottabad 2007;19(2): 12-4. PMID: 18183710

17. ChenKT, TzengJI, LuCL, LiuKS, Chen YW, Hsu CS, et al. Risk factors associated with
a postoperative sore throat after tracheal intubation: an evaluation in the postanesthetic
recovery room. Acta Anaesthesiol Taiwan 2004; 42(1): 3-8. PMID: 15148688

18.  Al-Qahtani AS, Messahel FM. Quality improvement in anesthetic practice — Incidence
of sore throat after using a small tracheal tube. Middle East J Anaesthesiol 2005;
(18):179-83. PMID

19.  McHardy FE, Chung F. Postoperative sore throat: Cause, prevention, and treatment.
Anesthesia 1999; 54(5):444-53. PMID: 10995141

20. Chang JE, Kim H, Han SH, Lee JM, Ji S, Hwang JY. Effect of endotracheal tube cuff
shape on postoperative sore throat after endotracheal intubation. Anesth Analg 2017;
125(4):1240-5. PMID: 28368938

21.  Park SY,Kim SH, Lee SJ, Chae WS, Jin HC, Lee JS, et al. Application of triamcinolone
acetonide paste to the endotracheal tube reduces postoperative sore throat: A
randomized controlled trial. Can J Anaesth 2011; 58(5):436-42. PMID: 21349615

22. 22.Farhang B, Grondin L. The effect of zinc lozenge on postoperative sore throat: A
prospective randomized, double-blinded, placebo-controlled study. Anesth Analg 2018;
126(1):78-83. PMID: 28953493

23. Kajal K, Dharmu D, Bhukkal I, Yaddanapudi S, Soni SL, Kumar M, Singla A.
Comparison of three different methods of attenuating postoperative sore throat, cough,
and hoarseness of voice in patients undergoing tracheal intubation. Anesth Essays Res
2019; 13(3):572-576. PMID: 31602080

24.  Renner B, muceller CA, shepherd A. Environmental and non-infectious factors in the
ctiology of pharyngitis (sore throat). Inflamm Res 2012;61 (10):1041-52. PMID:
22890476

25. McHardy FE, Chung F. Postoperative sore throat: cause, prevention, and treatment.
Anesthesia 1999; 54 (5):444-53. PMID: 10995141

26. Combes X, Schauvliege F, Peyrouset O, Motamed C, Kirov K, Dhonneur G, et al.
Intracuff pressure and tracheal morbidity: influence of filling with saline during nitrous
oxide anesthesia. Anaesthesiology 2001;95 (5):1120-4. PMID: 11684980

27.  Combes X, Andriamifidy L, Dufresne E, et al. Comparison of two induction regimens
using or not using muscle relaxant: impact on postoperative upper airway discomfort.
British Journal of Anaesthesia 2007; 99(2): 276-8. PMID: 17573390

28.  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 controlled trials. Journal
of Cardiothoracic and Vascular Anaesthesia 2015;29(4): 955-66. PMID: 25753765

29. JeonJ, Lee K, Ahns G, Lee J, Hwang W. Comparison of postoperative sore throat and
hoarseness between two types of double-lumen endo-bronchial tubes: a randomized
controlled trial. Journal of Cardiothoracic and Vascular Anesthesia 2015; 29(1): 121-5.
PMID: 25306520

30.  Phillip D Levin, Chrysostomou Chrysostomos, Carlos A Ibarra, Stephan Ledot , Daigo
Naito , Charles Weissman , Alexander Avidan .Causes of sore throat after intubation: a

| 8 |—| International Journal of Scientific Research |



Volume - 11 | Issue - 01 | January - 2022 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

. ________________________________________________________________________________________________________________|
prospective observational study of multiple anesthesia variables. 2017;83(6):582-9.
DOI: 10.23736/S0375-9393.17.11419-7

31. Sadia Ali, Ahsun Khan, Allah Ditta Ashfaq.Comparison of two different sizes of the
endotracheal tracheal tube for postoperative sore throat in breast cancer patients
undergoing surgeries. 2021 Jan 25 ;13(1):¢12896. PMID: 33643740

32. .Baoji Hu, Rui Bao, the size of an endotracheal tube and sore throat after surgery: A
systematic review and a meta-analysis. PLoS ONE 8(10): e74467.
DOI:10.1371/journal.pone.0074467

33. JoonpyoJeonMD,KusangLeeMD,GuyeonAhnMS,JingyoungLeeMS,Wonjung
HwangMD. Comparison of postoperative sore throat and hoarseness between two types
of double-lumen endobronchial tubes: A randomized controlled trial 29(1), 121-125.
DOLorg/10.1053/j.jvca.2014.05.028

34. Linda Gustavssona, Irene Vikmanb, Cecilia Nystromc, Asa Engstromd. Sore throat in
women after intubation with 6.5 or 7.0 mm endotracheal tube: A quantitative study
Department of Anaesthesia, Central Operation Ward, Sunderby Hospital, Lulea,
Sweden 2014;30(6), 318-324. PMID:25280886

35. N. P. Edlomwonyi, I. T. Ekwere, E. Omo and A. Rupasinghe. Postoperative throat
complications after tracheal intubation. Department of Anaesthesiology, University of
Benin Teaching Hospital, Benin City, Nigeria 2006; 5(1): 28 -32.ISSN 1596-3519

36. M.JAENSSONI, L. L. OLOWSSONI and U. NILSSON1,2Endotracheal tube size and
sore throat following surgery: a randomized-controlled study Acta Anaesthesiol Scand
2010; 54(2): 147-153. PMID:199930246

37. Maria Jaensson, RNA, MSc Anil Gupta, MD, Ph.D., FRCA Ulrica G. Nilsson, RNA,
Ph.D. Risk factors for the development of postoperative sore throat and hoarseness after
endotracheal intubation in women: AANA Journal 2012; Aug;80(4): S67-73. PMID:
23248834

38.  Y.J.Xu,S.L.Wang,Y.Ren, Y. Zhu and Z. M. Tana smaller endotracheal tube combined
with intravenous lidocaine decreases post-operative sore throat — a randomized
controlled trial; Acta Anaesthesiol Scand 2012 Nov;56(10):1314-20. PMID: 22999067

39. .A. Piriyapatsom MD S. Dej-Arkom MD, T. Chinachoti MD J.Rakkarnngan MD, P.
Srishewachart MD. Postoperative Sore Throat: Incidence, RiskFactors, and OutcomelJ
Med Assoc Thai 2013; 96(8): 936-42. PMID:23991600

40.  Chinachoti T, Pojai S, Sooksri N, Rungjindamai C. Risk factors of postoperative sore
throatand hoarseness. J Med Assoc Thai 2017; 100(4):463. PMID: 29911921

41. K. El-Boghdadly, C. R. Bailey and M. D. Wiles Postoperative sore throat: a systematic
review Anaesthesia 2016, 71(6):706-717. PMID: 27158989

42. K. Dostalova, L. Doubravska, S. Fritscherova, D. PospiSilova, M. Adamus .
postoperative sore throat. Department of Anaesthesiology and Resuscitation, University
Hospital Olomouc, Olomouc, Czech Republic 2008; Apr;9618(4):19AP1-6

43.  Yahong Gong, Xiaohan Xu, Jin Wang , Lu Che , Weijia Wang , Jie Yi. Laryngeal mask
airway reduces the incidence of postoperative sore throat after thyroid surgery compared
with endotracheal tube: a single-blinded randomized controlled trial. 2020 Jan
14;20(1):16 DOI: 10.1186/512871-020-0932-2

44. Xiang Liu, Hongyan Cao, Xiaona Tan, Li Qiao, Qi Zhang, Lei Shi. Comparison of the
effect of laryngeal mask airway versus endotracheal tube on airway management in
pediatric patients with tonsillar hypertrophy. 2021 Apr;36(2):142-146. PMID:
33168406, DOI: 10.1016/j.jopan.2020.06.020

45.  Gajal Lakhe , Surendra Mohan Sharma. Evaluation of endotracheal tube cuff pressure in
laparoscopic cholecystectomy and postoperative sore throat. 2018 Jan 1;15(3):282-285.
DOI: 10.3126/jnhre.v15i3.18856.

46. Yasser Hammad, Nabil Shallik, Effects of endotracheal tube size and cuff pressure on
the incidence of postoperative sore throat. 2019;30(4):306-309 DOI: 10.14744/
s¢ie.2019.66588

47.  Carlos A Puyo , Daniela Peruzzi , Alexander Earhart . Endotracheal tube-induced sore
throat pain and inflammation are coupled to the release of mitochondrial DNA.
2017;(13): DOI: 10.1177/1744806917731696

I International Journal of Scientific Research |—| 9 |




