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' ABSTRACT ’ Background In this study, we evaluated the prevalence and severity of post operative sore throat (POST), cough, and
hoarseness of voice at 2 hours, 6 hours, 12 hours, and 24-hours post-extubation. Severity of the postoperative sore throat
was also graded in our study. Materials And Methods After obtaining clearance from the Institutional Ethics Committee and written informed
consent from the study participants, this hospital-based study was conducted among 130 patients randomised into two groups in the Department
of Anaesthesiology, MM Deemed to Be University, Mullana-Ambala, Haryana. Intubation was done with Macintosh laryngoscope in 65 group A
patients and with C-MAC video laryngoscope in 65 group B patients. Results There was an incidence of post-operative hoarseness of voice after
2 hours, 6 hours, 12 hours, and 24 hours post-extubation among the patients of group A and group B and the difference in the two groups was
found to be statistically significant. There was no incidence of post-operative sore throat among the patients of group A and group B after 2 hours,
6 hours, 12 hours, and 24 hours of post-extubation. While the result of POST post-extubation remains significant. Conclusion C MAC video
laryngoscope helps to reduce the post-operative sore throat (POST), hoarseness, & post-operative cough after endotracheal (ET) tube intubation
when opposed to using a standard Macintosh laryngoscope. In patients with predicted or known difficult airway, evidence suggests that C-MAC
video laryngoscopes reduce intubation failure and make intubation easier. To increase glottic visibility and decrease the number of
laryngoscopies in which the glottis is not visible, C-MAC video laryngoscope was used to help the anaesthetist. C-MAC is a basic intubation
system that can be used for both routine airway control and education.
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INTRODUCTION

“POST is the most common side effect in the post-operative period.
POST after endotracheal intubation is reported up to 14.4 % - 90 %. ">
The aetiological factors of POST include airway mucosal irritation and
inflammation. A study done by Chandler postulated mechanical
trauma as a cause of POST and found a positive correlation between
mechanical forces and post-operative sore throat.”’ Since it decreases
aspiration and helps to make the airway secure intubation is considered
the gold standard for general anaesthesia. Direct laryngoscopy is the
classic technique for tracheal intubation. But pharyngeal, laryngeal,
and tracheal axes are to be aligned, which can be difficult to achieve in
some patients and may be risky in patients with cervical spine injury.
Recently video laryngoscopes have come into being for airway
management. el

The C-MAC is a video laryngoscope that has a camera and light source
using Macintosh laryngoscope edges of various sizes. It has a camera
and light source situated in a place that is recessed from the tip of the
edge. This laryngoscope ensures better laryngeal view than direct
laryngoscope without any need to align the tracheal, pharyngeal, and
laryngeal axes”."” “During direct laryngoscopy, there is an adjustment
of'the laryngeal pharyngeal & tracheal axes which needs application of
force in the upward direction that's transmitted to the laryngoscope
handle. This force is transmitted to the arytenoid ligaments of the
larynx which harms the mucosa of the airway leading to glottic injury
and post-operative sore throat.” On the other hand, C-MAC video
laryngoscope needs smaller head control and the larynx is quickly
perceived compared to direct laryngoscopy with Macintosh”."”
Exertion on maxillary incisors is of less force.

C-MAC Video Laryngoscope

Endotracheal intubation using C-MAC needs less force as there is no
need to align the three-axes which may account for lesser airway
mucosal damage. Hence, we decided to compare C-MAC video
laryngoscope with direct Macintosh laryngoscope for incidence and
severity of post-operative sore throat. " To improve visualization of
glottis and the success of oro-tracheal intubation over traditional
Macintosh laryngoscope, C-MAC video laryngoscope has an
advantage in being a metho. The use of a video laryngoscope tends to
minimise the number of unsuccessful attempts of intubations in

patients with complicated airway."” C-MAC has the added advantage
over conventional Macintosh laryngoscope with a shorter handle and
video screen in providing real-time display."”

Also, the numbers of attempts at intubation are greatly reduced with C-
MAC video laryngoscope. Visualizing is often difficult in intensive
care unit (ICU) due to limitation of airway space, position of the patient
and associated co-morbidities. " Difficult intubation ranges from 10 —
22 % in critically ill patients. "” This is decreased by using a C-MAC
video laryngoscope. The risk of hypoxia, oesophageal aspiration and
cardiac arrest can be reduced through the use of a C-MAC video
laryngoscope. "

Aims and Objectives

¢ Todetermine the incidence and severity of cough 2 hours, 6 hours,
12 hours and 24-hours post-extubation.

* To assess the incidence and severity of POST 2 hours, 6 hours, 12
hours and 24-hours post-extubation.

* To evaluate the incidence and severity of hoarseness of voice 2
hours, 6 hours, 12 hours, and 24-hours post-extubation.

* Toclassify the severity of postoperative sore throat.

MATERIALSAND METHODS

After obtaining clearance from institutional ethics committee and
written informed consent from the study participants, this hospital-
based study was conducted among 130 patients who presented with
two groups where group A 65 patients were intubated with Macintosh
laryngoscope and group B 65 patients with C-MAC video
laryngoscope, in the Department of Anaesthesiology, MM deemed to
be university, Mullana-Ambala, Haryana.

Inclusion Criteria

1. Patientsin the age group of 18 - 50 years.

2. Elective surgery of duration between 0.5 hour and 2 hours done
under GA

3. Patients withASA grades 1 &2

4. Informed written consents.

Exclusion Criteria
1. Pregnant patients
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Patients whose surgery requires more time (2 hours)
Difficultairway management (Mallampati 3 and 4)
Patients having earlier history of difficult intubation.
Patients on steroids and NSAIDs.

Respiratory tract disease patients.

Use of Ryle's tube or throat pack

Nownkwbd

Statistical Methods

Statistical Package for Social Sciences (SPSS) software was used for
analysing data that was entered in MS Excel. Results were presented as
tables.

RESULTS

A Group B Group P-

M Standard Standard Value

ean .. Mean ..
Deviation Deviation

Age 38.95 [8.00 38.80 [9.20 0.919
Sex (F: M) |35:30 |53.8 %:46.2 % |28:37 |43.1%:56.9%0.219
BMI 26.01 |2.87 25.00 |2.79 0.059
No of 1.14  ]0.35 1.20 |0.44 0.457
intubation
attempts
MPG [1 & 117 |21 : 44 27:38 0.2
Mean 76
ASA1&2 1(39:26 33:32 0.
Mean 78
Sex Distribution
Table 1: Demographic Distribution

In both the groups, distribution of age with p-value 0.919, sex with p-
value 0.219, number of intubating attempts with p-value 0.457, ASA
grade of 1 and 2 with p-value 0.378, BMI with p-value 0.059, and MPG
grades [I & II] with p-value 0.276 were comparable while the
difference remained non-significant. The demographic variables,
distribution of ASA, age, sex, BMI, and Mallampati grade were similar
in both the groups. Also, the number of intubation attempts was similar
in both the groups.

Investigat Group A Group B Y4 P-
ions Mean |SD Mean |SD Value
RFT (urea) 22.32 |10.06 |20.01 |5.92 |-1.379]/0.168
LFT (Bilirubin total) |0.79  |1.15 |1.62 |7.87 ]-0.037/0.970
Direct 032 1071 ]0.18 |0.19 |-1.372]0.170
Haemogram 14.84 |12.43 |13.37 [1.65 |-0.415]0.678
Blood sugar 107.54 |33.16 |105.30/32.84 |-0.170/0.865
Investigations

Table 2

Distribution among investigations (RFT (urea) with a p-value of 0.168,
LFT (bilirubin total with a p-value of 0.970 and bilirubin direct with a
p-value of 0.170), haemogram with a p-value of 0.678, blood sugar
with a p-value 0f0.865) remained non-significant between the groups.

Incidence of Post-operative Coughs |Group A |Group B|P - Value
After 2 hours of post extubation 15 5 0.015
After 6 hours of post extubation 14 4 0.011
After 12 hours of post extubation 9 1 0.017
After 24 hours of post extubation |7 0 0.013

Post Extubation Cough
Table 3

15 patients of group A and 5 patients of group B had an incidence of
post-operative cough after 2 hours of post-extubation with a p-value of
0.015 while the result was statistically significant among both the
groups.

14 patients of group A and 4 patients of group B had an incidence of
postoperative cough after 6 hours of post-extubation, with a p-value
of 0.011 while the result was found to be statistically significant
among the two groups. After 12 hours of post-extubation, 9 patients
of group A and 1 patient of group B had an incidence of post-
operative cough with a p-value of 0.017 while the result was found to
be statistically significant among the two groups.

After 24 hours of post-extubation, 7 patients of group A had an
incidence of post-operative cough, but none of the patients from group
B had an incidence of post-operative cough with an overall p-value of
0.013 while result among the two groups was found to be statistically
significant.

After 2 hours post-extubation there was an incidence of post-operative
hoarseness of voice among 54 patients from group A and 39 patients
from group B and the difference was found to be statistically
significant in the two groups with a p-value 0f 0.006.

After 6 hours post-extubation there was an incidence of post-operative
hoarseness of voice among 35 patients from group A and 22 patients
from group B and the difference was found to be statistically
significant in the two groups with a p-value of 0.033.

After 12 hours post-extubation there was an incidence of post-
operative hoarseness of voice among 26 patients from group A and 13
patients from group B and the difference was found to be statistically
significant in the two groups with a p-value 0of 0.021.

After 24 hours post-extubation an incidence of post-operative
hoarseness of voice was seen among 19 patients from group A and 2
patients from group B and the difference was found to be statistically
significant in the two groups with a p-value of 0.0001.

Incidence of POST |Grading Group A |Group B|P-Value
After 2 hours of 0 (No sore throat)| 14 29 0.018
post extubation 1 (Mild) 45 33

2 (Moderate) 6 3
After 6 hours of |0 (No sore throat)| 32 44 0.039
post extubation 1 (Mild) 30 21

2 (Moderate) 3 0
After 12 hours of |0 (No sore throat)|44 59 0.002
post extubation 1 (Mild) 21 6
After 24 hours of |0 (No sore throat)|47 62 0.001
post extubation 1 (Mild) 18 3
Incidence of Postoperative Sore Throat
Table 5

There was no incidence of post-operative sore throat after 2 hours of
post-extubation among 14 patients of group A and 29 patients of group
B. But 45 patients of group A and 33 patients of group B had mild post-
operative sore throat with a sore throat grade of 1. Also, there was an
incidence of post-operative sore throat grade 2 among 6 patients of
group A and 3 patients from group B while the result at 2 hours of POST
post-extubation remains significant with a p-value of 0.018.

There was no incidence of post-operative sore throat after 6 hours of
post-extubation, among 32 patients of group A and 44 patients of group
B. But mild post-operative sore throat of grade 1 was present in 30
patients of group A and 21 patients of group B. Only 3 patients of group
A had a prevalence of post-operative sore throat grade 2 (moderate)
while the result at 6 hours of POST post-extubation remains significant
with a p-value 0f0.039.

There was no incidence of post-operative sore throat among 44
patients of group A and 59 patients of group B after 12 hours of post-
extubation. But 21 patients of group A and 6 patients of group B had
mild post-operative sore throat with a sore throat grade of 1 while the
result at 12 hours of POST post-extubation remains significant with a
p-value 0f 0.002.

There was no incidence of post-operative sore throat among 47
patients of group A and 62 patients of group B after 24 hours of post-
extubation. But 18 patients of group A and 3 patients of group B had
mild post-operative sore throat with a sore throat grade of 1 while the
result at 6 hours of POST post-extubation remains significant with a p-
value of 0.001.

DISSCUSSION

POST is considered to be the most common complication following
ET tube insertion which the patients find distressing. The rate of
occurrence differs, but they may be as high as 90 %. Airway trauma
during laryngoscopy and mucosal damage caused by the ET tube
causes POST. Few more that maybe responsible are as follows:
Intubation without muscle relaxants, double-lumen tubes if used, high
cuff pressures, size of ETT, cuff pressure if exceeds, number of
attempts, type of surgeries,"”"” muscle relaxant type, smoking habit.””

Some of the common adverse events affecting almost half of the
patients after GA are POST, hoarseness, and cough according to the
finding of this thesis. Although the symptoms can last several days
post-operatively, they are most common in the early post-operative
period. POST causes discomfort in both men and women.
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According to our key findings the overall incidence of POST was
higher with MCL than with C-MAC video laryngoscope. There was a
decreased incidence of POST after 12 hours and 24 hours respectively
as emphasized by our study.

In a systematic review by S.R. Lewis et al. the C-MAC video
laryngoscope reduces the airway trauma and failure of intubation due
to improved peri-laryngeal views. However, it was found to not affect
several intubation attempts and respiratory complications. So, for
difficult intubations, C-MAC should be preferred as a primary
instrument in airway cart.

The findings of other authors like Pulak Tosh, Dilesh Kadapamannil et
al. are consistent with our findings and with the findings of Erol Cavus
et al. did study on C-MAC versus Macintosh laryngoscope on 150
patients.

The impact of C MAC video laryngoscope assisted intubations with D
blade on postoperative sore throat incidence and severity was studied
by Pulak Tosh, Dilesh Kadapamannil et al on 130 patients undergoing
short elective laparoscopic surgeries. They found that the number of
patients with symptoms of POST, hoarseness and post-operative
cough was more in group of Macintosh as in Group V. Also, it was
found significantly lower at 2 hours, 6 hours, 12 hours, and 24 hours.
While the severity of post-operative sore throat showed slight decrease
in both the groups in comparison to the use of a standard Macintosh
laryngoscope. Also, in the study by Pulak Tosh et al. the number of
patients requiring rescue therapy post-extubation was more with
conventional laryngoscopy when compared to C-MAC video
laryngoscope.

During routine induction of general anaesthesia on 150 patients (ASA
I-1IT) the reading was found on them and there was no difference of
glottic view between Macintosh laryngoscope and C-MAC video
laryngoscope as studied by Erol Cavus, Carsten Thee et al. However,
when compared to C-MAC video laryngoscope the worst glottic view
was seen only with a direct laryngoscope.

To decrease the incidence of POST, Gurchand Singh Anisha Puri
studied POST on adult patients after ET insertion in-ear surgeries using
intravenous dexamethasone pre-operatively. In adult patient's minimal
sore throat was found after the use of dexamethasone. There was a
significant decrease in the incidence of sore throat in patients by the use
of dexamethasone 0.2 mg/kg IV before endotracheal intubation.

The main advantages of our study were the adequate sample size and
that we did a comparative observation between Mackintosh
laryngoscope and C-MAC video laryngoscope to understand the basic
mechanism of sore throat post-operatively, and with under-vision ETT
insertion, it reduces to a great extent. However, if we had another arm
of patients with prophylaxis in the form of intravenous or nebulised
dexamethasone given before intubation, we could have seen the
amount of difference it creates between the two groups.

CONCLUSION

C MAC video laryngoscope helps to reduce the post-operative sore
throat (POST), hoarseness, & post-operative cough after ET tube
intubation when opposed to using a standard Macintosh laryngoscope.
In patients with predicted or known difficult airway, evidence suggests
that C-MAC video laryngoscopes reduce intubation failure and make
intubation easier. To increase glottic visibility and decrease the number
of laryngoscopies in which the glottis is not visible, the C-MAC video
laryngoscope is used to help the anaesthetist. C-MAC is a basic
intubation system that can be used for both routine airway control and
education. To validate these results, more research on patients with
difficult airways is required, and should focus on possible factors to
reduce the incidence of post-operative sore throat. Nevertheless, the
results were statistically significant.
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