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ORIGINAL ARTICLE
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ABSTRACT

Post-operative sore throat (POST) is an undesirable side effect of endotracheal
intubation. Pharmacological and non-pharmacological measures have been utilized for
minimizing the morbidity caused by POST. We have tested use of Strepsils lozenges
in providing efficacy for decreasing POST in smokers presenting for surgery under
general anesthesia with endotracheal intubation. Materials and Methods: 100 patients,
20-65 years, American Society of Anesthesiologists (ASA) physical status | and II,
either sex, history of smoking, posted for elective surgical procedure of more than
1 hour, requiring general anesthesia with endotracheal intubation were included and
randomly divided into groups (n = 50) to receive Strepsils (Group A) and sugar candy
(Group B). The patients were assessed for cough, sore throat, and hoarseness of voice
after extubation, 30 min, 12 hrs, and 24 hrs after extubation. Results: At extubation
no cough was seen in 39 (78%) patients (group A) compared to 23 (46%) patients
(Group B), and mild cough in 22% (Group A) and 52% (Group B). Incidence of sore
throat at extubation was lower in group A compared to Group B (P = 0.04). At other
times of observations (30 min,12 hrs and 24 hrs) there was a significant decrease in
incidence of sore throat in Group A compared to Group B (P = 0.000). Hoarseness of
voice was not observed in any patient in either group. Conclusions: Use of preoperative
Strepsils lozenges decreases incidence of POST and maybe utilized as a simple and
cost-effective measure for decreasing the symptoms of POST and increasing the
satisfaction of patients.
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INTRODUCTION

of endotracheal intubation usually resolving within 24

Post-operative sore throat (POST) is an unfavorable
symptom experienced by patients in the postoperative
period with presentations such as dryness of throat,
uncoordinated /painful swallowing, throat pain along with
cough and hoarseness of voice. The causes of POST are
multifactorial! and its incidence ranges from 0-50% to
as high as 100%." It is considered a minor consequence
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hours.”!

Smoking is a modifiable risk for perioperative respiratory
complications secondary to increased upper airway reflux
sensitivity (UARS) due to substances inhaled during
smoking.’l It has been observed that smokers are more
prone for development of POST in the postoperative
petiod.

Various patient and procedure-related factors!"'? have
been implicated as a cause of POST. Demographic profiles
such as age, sex, and weight have been evaluated. Relation
of age was evaluated by different authors and their results
are variable. Ahmed ez 21" found a higher incidence in age
>60 years compared to younger age group (38% versus
13%) while Biro ez a/"l found a higher incidence in younger
age group. Different authors have found on univariate
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analysis that female sex are more prone for POST.I"
Reasons postulated are uses of larger size ETT producing a
tight fit into trachea and subsequent mucosal injury leading
to sore throat. Similarly, obesity is associated with POST,
causes ranges from multiple attempts of intubation to
use of larger size ETT in an attempt to decreases airway
resistance.l'”

Postoperative complications of endotracheal intubations
such as cough and hoarseness of voice is of varied etiology
leading to short course of morbidity to patient. Cough is a
normal phenomenon and is secondary to tracheal stretch
receptor stimulation by endotracheal tube (ETT). Though
benign it may be associated with adverse hemodynamic or
respiratory outcome. Smokers are more prone for cough
either due to underlying airway changes secondary to
chronic obstructive lung changes or stimulation of nicotinic
acetylcholine receptors by cigarette smoke.!”' Hoarseness
of voice is however secondary to the injuries sustained
during intubation. This may lead to either formation of
hematomas, vocal cord edema, or even nerve injuries
leading to short-term or prolonged hoarseness.!'

Various modalities are utilized for minimizing the
incidence of POST both pharmacological and
non-pharmacological.** Amyl metacresol/dichlorobenzyl
alcohol (AMC/DCBA) lozenges have been successfully
used in decreasing the throat symptoms associated with
uppet respiratory tract infection.”*” Only one study in the
literatureP! has found its usefulness in nonsmokers posted
for surgery under anesthesia with endotracheal intubation.

With this background this study was planned to compare the
effectiveness of Strepsils for prevention of postextubation
cough (PEC), sore throat, and hoarseness of voice in
patients with history of current smoking posted for surgery
under general anesthesia with endotracheal intubation.

MATERIALS AND METHODS

Patients

The study was conducted in Himalayan hospital after
obtaining the Institutional Ethics Committee approval
and written informed consent of patients. 100 inpatients,
aged 20-65 years, ASA physical status I and 11, either sex,
with history of smoking scheduled for elective surgical
procedures of greater than 60 minutes duration under
general anesthesia with endotracheal intubation and
expected stay in hospital of over 24 hrs were included.
Exclusion criteria’s included surgeries of oral cavity and
pharynx, anticipated difficult intubation, pregnancy, obesity
with BMI >30 kg/m?, history of gastro esophageal reflux
disease or surgical procedures requiring insertion of Ryle’s
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tube or pharyngeal pack or application of cricoid pressure.
Patients with history of upper respiratory tract infection in
past 2 weeks, more than two attempts for intubation, ASA
physical status I1I and IV were also excluded from the study.
The patients were randomly allocated into two groups
by drawing chits to receive either Strepsils (Group A) or
identical looking sugar candy (Group B) 30-45 minutes
before expected induction of anesthesia. The lozenges in
both the groups were identical in shape and color and were
administered by nurse attendant in preoperative ward. The
anesthesiologist involved in the case was unaware of the
group allotment of the patient.

Method of anesthesia

All the eligible patients were asked to refrain from smoking
for at least 48 hrs prior to surgery and were kept nil per
oral for solids for 6 hours. Tablet (tab) Ranitidine 150 mg
and tab alprazolam 0.25 mg were administered night before
and 2 hrs prior to surgery.

The patients were asked to suck on the offered lozenges and
not to chew. Before shifting to the operation room it was
ensured that any leftover lozenges were spitted out. In the
operation room after establishing intravenous access and
applying mandatory monitoring, anesthesia in all the cases
was induced with injection (inj) fentanyl 2 mcg/kg and inj
propofol 2 mg /kg till loss of verbal contact. Ease of bag
mask ventilation was assessed and neuromuscular blockade
established with inj vecuronium bromide 0.1 mg/kg. The
patients were ventilated with 66% nitrous oxide (N,O) in
oxygen (O,) and isoflurane for 3 minutes. Endotracheal
intubation was completed utilizing McCintosh blade size
3 and polyvinyl chloride cuffed ETT (Portex, Smiths
Medical international Ltd, UK). All the intubations were
carried out by a single intubator with experience greater
than 2 years in anesthesia. Size used were 7-7.5 for females
and 8-8.5 for males. The duration of laryngoscopy and
the number of attempts for intubation were noted. The
cuff of the ETTs were filled with air so as to maintain
cuff pressure <25 mmHg as assessed by cuff manometer
(Portex, Smiths medical International Ltd, Germany).
Anesthesia was maintained with 66% N,O in O, isoflurane,
intermittent boluses of vecuronium and fentanyl. Twenty
minutes prior to expected extubation, inj Diclofenac
sodium 75 mg (Dynapar AQ, Troikka India Limited, India)
was administered in 100 ml normal saline. At the end of
surgery neuromuscular blockade was antagonized with in;
neostigmine and glycopyrollate in usual doses. With the
resumption of spontaneous respiration N,O was switched
off, gentle suction was done, cuff of ETT deflated and the
patient extubated once the patient gained consciousness
and good spontaneous respiration. Harsh suctioning or
bucking on ETT was avoided.

Vol. 8, Issue 2, April-June 2014

Page | 245



Page | 246

Gupta, et al.: Strepcils and POST

Observations

The patient was assessed for PEC, postextubation sore throat,
and hoarseness of voice after extubation when they achieved
Ramsay Sedation Score of 2 or 3, 30 min, 12 hrs, and 24 hrs
after shifting to PACU. All the observations were made by an
anesthesiologist incharge of the case who was unaware of
the group allotments of the patients. The primary end point
was POST while secondary observations included PEC and
hoarseness of voice. The questions were framed in local dialect
of the patient based on the Harding and Mcvey score.’? A
score of 0-4 was assigned for each variable.

Statistical analysis

The patients were randomly allocated between the groups
by drawing chits marked group A and B. The RCT is an
open trial and a parallel design with an allocation ratio of
1:1. Sample size was calculated on the basis of previous
study,™ presuming the reduction in incidence of POST
by 50%, o error of 5%, and power of 80%. Forty-six
patients were needed in each group for evaluation of
statistical significance of P < 0.05. We took 50 patients
in each group to compensate for any drop out. Data was
analyzed by standard statistical test by software SPSS
version19. Results are presented as mean * standard
deviation (SD) for parametric data and as percentage (%o)
for non-parametric data. Independent 7 test was used to
analyze the continuous data while non-parametric data
was compared by using the chi-square test (}?). Mann-
Whitney test was applied to compare the independent
groups considering mean of sum of ranks. A P value of
<0.05 was considered significant.

Assessed for eligibility
N=100
[
{ 1
Enrolled and randomized Excluded none
N=100
I
[ 1
Group A (Strepsils) Group B (Placebo)
N=50 N=50
1 1
Analyzed for outcome Analyzed for outcome
N=50 N=50

Figure 1: Flow chart

RESULTS

All the patients included completed the study |Figure 1].
The demographic profile and intubation characteristics are
depicted in Table 1 and the two groups were comparable
for age, sex, weight, duration of laryngoscopy, number of
attempts, and duration of surgery and anesthesia (P > 0.05).

Sore throat was evaluated on 4 grades at various time intervals.
At extubation the incidence was lower in Group A compared
to Group B (P = 0.04), at other times of observation there
was a significant decrease in incidence of sore throatin Group
A compared to Group B (P = 0.000) [Table 2].

PEC was graded on 4 grades after extubation, 30 min, 12
and 24 hrs post extubation. After extubation no cough
was seen in 39 (78%) patients (group A) compared to 23
(46%) in Group B. Mild cough of grade 1 was present in
22% (Group A) compared to 52% (Group B) while 1 (2%)
patient in Group B had cough of Grade 2. Compared to
extubation 100% patients in Groups A and B had no cough
during the time intervals of 30 min and 12 hours. At 24 hrs
94% (group A) and 8% (group B) had no cough. The
incidence of cough at extubation was significantly higher
in Group B (P =0.001 while it was statistically insignificant
at other times of observations (P = 1.00,0.31,0.31,
respectively) [Figure 2].

Table 1: Group baseline variables and intubation
characteristics

Criteria Group A Group B P value
Number (n) 50 50 —

Male : Female 47:3 46:4 0.999%
ASAI/I 4416 41/9 0.399*
Age (yr) (Mean+SD) £40.42%13.53 41.60+14.63 0.676°
Range of age (yr) 20-65 20-65 —

Weight (kg) (MeanzSD) 61.86+9.60 61.08+9.86 0.689°
Range of weight (kg) 40-86 45-85 —

DOL* (sec) (Mean+SD) 11.16+3.95 10.56+3.11 0.401°
No of attempts (1/2) 42/8 45/5 0.371%
DOA¥* (min) (Mean+SD)  156.90+74.18  156.00+62.825 0.944°
DOS* (min) (Mean+SD)  132.90+72.72 131.80+61.60 0.935°

*Chi-square test, *Fisher exact test, *Independent t-test, *DOL: Duration of
laryngoscopy; DOA: Duration of anesthesia; DOS: Duration of surgery

Table 2: Incidence of postoperative sore throat

Sore Throat At Extubation Scores

At 30 Min Scores

At 12 Hrs Scores At 24 Hrs Scores

o 1 2 3 o 1 2 3 o 1 2 3 o 1 2 3
Group A n 50 o o [¢} 45 5 o o 32 15 o 36 13 1 o
% 100 o o o 90 10 o o 64 30 6 o 72 26 2 o
Group B n 46 4 o o 28 20 2 o 12 38 o o 15 35 o o
% 92 8 o o 56 40 4 o 24 76 o o 30 70 o o
Pvalue* 0.04 0.000 0.000 0.000
*Mann: Whitney test
I
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Figure 2: Incidence of postextubation cough

Hoarseness of voice was not observed in any patient of
Groups A and B at any time of observations.

DISCUSSIONS

Our study demonstrated that preoperative use of Strepsils
decreased the incidence of PEC and sore throat in patients
with history of smoking posted for general anesthesia with
endotracheal intubation.

The method and type of airway instrumentation is
the single most influential factor in development of
pharyngeal complication.” Intubation characteristics
such as type of laryngoscope blade utilized for intubation,
number of attempts, experience of intubator, duration
of laryngoscopy, anesthesia, and surgery have been
implicated for POST.PY In our study all the intubations
were performed by a single intubator utilizing similar
laryngoscope blade. The duration of intubation, number
of attempts, and duration of anesthesia and surgeries were
comparable and so we consider that such factors may not
have contributed to POST in our study.

Smokers are more prone for increased incidence of adverse
respiratory outcomes and POST. This may be attributed to
laryngeal epithelial inflammation, metaplasia, or dysplasia
due to chronic irritation by substances in cigarette smoke
thus impairing laryngeal integrity and exposure of
subepithelial airway receptors to stimuli.”

Strepsils consists of two active ingredients — amylmetacresol
and 2,4 dichlorobenzyl alcohol (AMC/DHBC). These
agents have been found to have antibacterial, antiviral,
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and local anesthetic properties contributing to decreased
incidence of POST. McNally ez o/ evaluated the use of
Strepsils for relief of acute sore throat and found a rapid
relief in throat symptoms within 5 minutes of first dose
with effect persisting for 2 hrs and a clinical significant
relief up to 3 days compared to control. Wade e# @/l
evaluated the effect of warm/cool lozenges of Strepsils
and found that both cool/warm lozenges yield higher
scores than placebo. Buchholz ¢f a/P? have demonstrated
that AMC/DHBC produces local anesthetic action by
blocking the voltage-gated sodium channels in a manner
similar to lidocain. The effects of Strepsils may be
secondary to their property of anti-inflammatory as well
as local anesthetic effects.

Ebneshahidi and MasoodP" conducted the only study in
the literature of use of Strepsils and POST in patients
posted for surgery. Our results differed from their
observation in following ways — firstly, we did not use
of any perioperative steroid steroids in our study. This
was in contrast to their study where use of steroids was
a possibility as this was one of the parameters noted
by an independent observer. Secondly, the duration
of observation depicted as “early postop” was not
specified in their study and an overall decrease was
significant (P = 0.003). In contrast, our study showed
no sore throat at extubation with Strepsils (P = 0.04)
which changed to only 5 with Strepsils compared to 22
in control (P = 0.000) at 30 minutes post extubation.
Another difference was in the incidence of hoarseness
of voice in the post-operative period which was not seen
in our study at all. Evaluation of incidence of PEC was
not done by Ebneshahidi ¢# @/, while incidence of the
same was less in our study with use of Strepsils. Lastly,
they have not mentioned the scoring system utilized for
monitoring of adverse effects of intubation while we
have utilized a standard scoring system of Harding and
McVey for same.

A drawback of our study was that smokers included were
not categorized as to the number of Pack-years of smoking,
Does increased duration/number of cigarettes smoked has
any effect needs to be further evaluated. Secondly shorter
duration such as 4, 6, 8 hours postoperative were not
evaluated. A further study studying these aspects would
give a better idea about effectiveness of Strepsils.

In conclusion, we state that use of preoperative Strepsils
lozenges is associated with decreased incidence of POST
and maybe utilized as a simple and cost-effective measure
for decreasing the symptoms of POST and increasing the
satisfaction of patients.

Vol. 8, Issue 2, April-June 2014

Page | 247



Page | 248

Gupta, et al.: Strepcils and POST

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Higgins PP, Chung F, Mezei G. Postoperative sore throat after
ambulatory surgery. Br J Anaesth 2002;88:582-4.
Christensen AM, Willemoes-Larsen H, Lundby L, Jakobsen
KB. Postoperative throat complaints after tracheal intubation.
Br J Anaesth 1994;73:786-7.

Maruyama K, Sakai H, Miyazawa H, Toda N, linuma Y,
Mochizuki N, et al. Sore throat and hoarseness after total
intravenous anesthesia. Br J Anaesth 2004;92:541-3.

Biro P, Seifert B, Pasch T. Complaints of sore throat
after tracheal intubation: A prospective evaluation. Eur
J Anaesthesiol 2005;22:307-11.

Oczenski W, Krenn H, Dahaba AA, Binder M, EI-Schahawi-
Kienzl I, Kohout S, et al. Complications following the use
of the Combitube, tracheal tube and laryngeal mask airway.
Anesthesia 1999;54:1161-5.

Erskine RJ, Murphy PJ, Langton JA. Sensitivity of upper
airway reflexes in cigarette smokers: Effect of abstinence. Br
J Anaesth 1994;73:298-302.

Pallauskiene |, Lesinskas E. Laryngopharyngeal complaint
following short term endotracheal intubation: Peculiarities of
male and female. Acta Medica Lituanica 2012;19:51-7.
Hans P, Marechal H, Bonhomme V. Effect of propofol and
sevoflurane on coughing in smokers and non smokers
awakening from general anesthesia at the end of cervical
spine surgery. Br J Anaesth 2008;101:731-7.

Wetzel LE, Ancona AL, Cooper AS, Kortman AJ, Loniewski
GB, lebeck LL. The effectiveness of 4% intracuff lodocaine in
reducing coughing during emergence from general anesthesia
in smokers undergoing procedures lasting less than 1.5
hours. AANA J 2008;76:105-8.

Harding CJ, McVey FK. Interview method affects incidence
of postoperative sore throat. Anesthesia 1987;42: 1104-7.
McHardy FE, Chung F. Postoperative sore throat: Cause,
prevention and treatment. Anesthesia 1999;54:444-53.
Zuccherelli L. Postoperative upper airway problems. South
Afr J Anaesth Analg 2003;12-6.

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

Stout DM, Bishop MJ, Dwersteg JF, Cullen BF. Correlation
of endotracheal tube size with sore throat and hoarseness
following general anesthesia. Anesthesiology 1987;67:419-21.
Huang CT, Tsai MC, Chen CT, Cheng CR, Wu KH, Wei TT.
Invitro diffusion of lidocaine across endotracheal tube cuffs.
Can J Anesth 1999;46:82-6.

Wong CH, Morie AH. Cough threshold in patients with chronic
obstructive pulmonary disease. Thorax 1999;54:62-4.

Lee LY, burki NK, Gerhardstein DC, Gu O, Kou YR, Xu J.
Airway irritation and cough evoked by inhaled cigarette
smoke” role of neuronal nicotinic acetylcholine receptors.
Pulm Pharmacol Ther 2007;20:355-64.

Mendels EJ, Brunings JW, Hamaekers AE, Stokroos RJ,
Kremer B, Baijens LW. Advewrse laryngeal effects following
short term general anesthesia: A systemic review. Arch
Otolaryngol Head Neck Surg 2012;138:257-64.

Al-Qahtani AS, Messahel FM. Quality improvement in
anesthetic practice — incidence of sore throat after
using small tracheal tube. Middle East J Anesthesiol

2005;18:179-83.
Jung TH, Ho-Rho J, Hwang JH, Lee JH, Cha CS, Woo CH.
The effect of humidifier on sore throat and cough after

Vol. 8, Issue 2, April-June 2014

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

thyroidectomy. Korean J Anesthesiol 2011;61:470-4.
Canbay O, Celebi N, Sahin A, Celiker V, Ozgen S, Aypar U.
Ketamine gargle for attenuating postoperative sore throat. Br
J Anaesth 2008;100:490-3.

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. Anesth Analg 2009;109:77-81.

Tanaka Y, Nakayama T, Nishimori M, Sato Y, Furiya H.
Lidocaine for preventing postoperative sore throat. Cochrane
Database Syst Rev 2009;004081.

Sumathi PA, Shenoy T, Ambareesha M, Krishna HM.
Controlled comparison between betamethasone gel
and lidocaine jelly applied over tracheal tube to reduce
postoperative sore throat, cough, and hoarseness of voice.
Br J Anaesth 2008;100:215-8.

Narasethakamol A, Techanivate A, Saothongthong J,
Yurakate N, Cousnit P. Application of mometasone spray to
reduce sore throatafter tracheal intubation. J Med Assoc Thai
2011;94:958-64.

Tazeh-Kand NF, Eslami B, Mohammadian K. Inhaled
fluticasone propionate reduces postoperative sore throat,
cough, and hoarseness. Anesth Analg 2010;111:895-8.

el Hakim M. Beclomethasone prevents postoperative sore
throat. Acta Anaesthesiol Scand 1993;37:250-2.

Gupta SK, Tharwani S, Singh DK, Yadav G. Nebulized
magnesium for prevention of postoperative sore throat. Br
J Anaesth 2012;108:168-9.

McNally D, Simpson M, Morris C, Shephard A, Goulder M. Rapid
relief of acute sore throat with AMC/DCBA throat lozenges:
Randomised controlled trial. Int J Clin Pract 2010;64:194-207
Wade AG, Morris C, Shephard A, Crawford GM, Goulder MA.
A multicentre, randomized, double-blind, single-dose study
assessing the efficacy of AMC/DCBA Warm lozenge or AMC/
DCBA Cool lozenge in the relief of acute sore throat. BMC
Fam Pract 2011;18;12-6.

Ebneshahidi A, Mohseni M. Strepsils tablets reduce sore
throat and hoarseness after tracheal intubation. Anesth
Analg 2010;111:892-4.

Harding CJ, McVey FK. Interview method affects incidence
of postoperative sore throat. Anesthesia 1987;42:1104-7.
Chandler M. Tracheal intubation and sore throat: A mechanical
explanation. Anesthesia 2002;57:155-61.

Jaensson M, Gupta A, llsson UG. Gender difference in risk
factors for airway symptoms following tracheal intubation.
Acta Anesthesiol Scand 2012;56:1306-13.

Navarro LH, Lima RM, Aguiar AS, Braz JR, Carness JM,
Médolo NS. The effect of intracuff alkalinized 2% lidocaine
on emergence coughing, sore throat, and hoarseness in
smokers. Rev Assoc Med Bras 2012;58:248-53.

Buchholz V, Leuwer M, Ahrens J, Foadi N, Krampfl K,
Haeseler G. Topical antiseptics for the treatment of sore
throat block voltage-gated neuronal sodium channels in a
local anesthetic-like manner. Naunyn Schmiedebergs Arch
Pharmacol 2009;380:161-8.

How to cite this article: Gupta D, Agrawal S, Sharma JP. Evaluation
of preoperative Strepsils lozenges on incidence of postextubation
cough and sore throat in smokers undergoing anesthesia with
endotracheal intubation. Saudi J Anaesth 2014;8:244-8.

Source of Support: HIHT University, Dehradun, India , Conflict of
Interest: None declared.

Saudi Journal of Anesthesia



