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ABSTRACT

Background and Aims: This study assessed the applicability of C-MAC videolaryngoscope (VL)
D-blade for awake intubation in patients with laryngeal tumour. The primary study objective
was to determine the rate of successful intubation in the first attempt. The other parameters
recorded were number of attempts required for intubation, duration of different stages of
intubation, haemodynamics, ease of intubation and patient comfort on visual analogue
scale (VAS) postoperatively. Methods: Thirty patients were studied. Patients were sedated
with dexmedetomidine and fentanyl as a slow bolus (over 20 min) and Ramsay sedation
score was assessed. Topicalisation of the oropharynx, tonsillar pillars and base of the tongue
was done with lignocaine 10% spray. Four ml of 4% lignocaine using MADgic atomiser was
used for anaesthetising the glottis and the tracheal lumen. Results: Successful intubation
was achieved in 86.6% patients in first attempt and 13.3% in two attempts. Total time for
all intubations was less than 30 seconds. Fremantle score was F-1-C-MAC D-blade (easy
intubation with full view) in 60% patients, while 23.3% had F-2-C-MAC D-blade (full view
and either required more than one attempt or a modified technique), 13.3% had P-1-C-MAC
D-blade (partial view with easy intubation) and 3.3% had P-2-C-MAC D-blade (partial
view and required more than one attempt or a modified technique). The VAS score for
anaesthesiologist’s ease and for patient’s experience was 85.83 + 7.20 and 86.66 + 14.46,
respectively. Conclusion: C-MAC VL D-blade-assisted awake intubation is an effective
and safe method to manage the airway of patients with laryngeal tumour once adequate
topicalisation is ensured before the procedure.
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INTRODUCTION

Airway management in the form of intubation in  the

In the presence of such predicted difficult airways,
awake tracheal intubation (ATI) is considered
technique of choice. ATI is performed

patients with laryngeal tumour is associated with
high-risk. A supraglottic tumour may obstruct the
view of the larynx, whereas the glottis is the narrowest
point for passage of an endotracheal tube (ETT).
There is an inherent risk of losing control of the
airway in these patients on the induction of general
anaesthesia (GA) before tracheal intubation either due
to loss of hypopharyngeal muscle tone or dynamic/
complete airway obstruction.™
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using either a fibreoptic bronchoscope (FOB) or
videolaryngoscope (VL). FOB-guided ATI is skill
dependent, requires time, complex equipment
and may not be always successful.”! Front of neck
access (FONA) with awake tracheostomy under local
anaesthesia is another option, but this does not seem
pragmatic and is avoided if possible.

There has been a paradigm change in the airway
management with the introduction of a variety of
VLs.Bl VL-aided ATI is faster, safer, and has higher
success rate as it allows visualisation of both, the
larynx and the upper airway. There is avoidance of
the red out and cork in screw phenomenon seen with
FOB-guided intubation. Gentle traction with a VL
helps in creating space in the upper airway for suction
of secretions and might lift the tumour away from
the laryngeal inlet, thereby relieving the obstruction
and making the patient more comfortable.[*! Markova
et al.V conducted a feasibility study where 23 out of
25 patients with laryngeal tumours for surgery were
intubated awake using King Vision VL (KVVL) with a
channelled blade.

The C-MAC®VL has a hyperangulated (40°) D-blade
with 1 mm thickness, an elliptical tapered half-moon
shape and a facility for paraoxygenation. These features
make it an attractive option in difficult intubations,
provided the mouth opening is more than 18 mm.5®
However, the use of D-blade in laryngeal tumours is
not well documented with only few cases reported in
the literature. This study was conducted to evaluate
the use of C-MAC VL D-blade (adult size) for awake
orotracheal intubation in patients with laryngeal
tumours undergoing elective surgery under GA.

METHODS

This observational study took place at a medical
college hospital from March 2019 to August 2020.
The study was approved by the Institutional Review
Board [IRB number - ECR/658/Inst/PB/2014/RR-2017]
and the institutional ethics committee (on 27-12-
2018). It was registered in the Clinical Trial Registry,
India [CTRI/2019/03/018123], and was performed in
accordance with the principles of the Declaration of
Helsinki.

For sample size calculation, previous one year data
from the department of ear, nose and throat in patients
with diagnosed laryngeal tumours was collected.
A total of 50 patients with laryngeal tumours had

580

undergone procedures. Considering the exclusion
criteria, we planned to enrol 30 patients in our study
using convenient sampling in the study period.

Patients older than 18 years, of American Society
of Anesthesiologists (ASA) physical status I-III
undergoing diagnostic or radical surgery for laryngeal
tumour, were included. The exclusion criteria were
patients with mouth opening <18 mm, at risk of
aspiration and pregnant patients. Patients with
complete airway obstruction, and those having tumour
of airway other than the larynx (tongue or tracheal)
were also excluded.

Preoperative anaesthetic evaluation was done a day
prior to surgery. Airway difficulty score (ADS) was
recorded in all the patients.”! Alternatives to awake
VL, such as awake FOB guided intubation and FONA
were informed.

In the operation room, heart rate (HR), non-invasive
blood pressure (NIBP), continuous electrocardiogram
and oxygen saturation (SpO,) were recorded before
the induction of anaesthesia. All patients received
intravenous (IV) glycopyrrolate 0.2 mg, dexamethasone
8 mg, ondansetron 4 mg and an IV infusion of 1 ug.kg™
dexmedetomidine and 1 pg.kg?! fentanyl diluted in
50 ml saline, over 20 min for sedation.®!

An experienced anaesthesiologist performed all the
intubations with the patient in the semi-recumbent
position. Topicalisation of the airway was done with
lignocaine 10% sprayed during inspiration over
the oropharynx, tonsillar pillars and base of the
tongue (two puffs on each side). Four millilitres of
4% lignocaine was administered during inspiration
through a laryngotracheal mucosal atomisation device,
for anaesthetising the glottis and tracheal lumen. The
adequacy of oral and oropharyngeal topicalisation was
checked by gentle suction at the posterior pharyngeal
wall before introducing the blade. The total local
anaesthetic dose was estimated and was kept below
9 mg.kg*.l!

Paraoxygenation was done via a catheter inserted into
the half open-guide rail on the blind side of C-MAC
D-blade and attached to an oxygen source with a flow
rate of 10-15 L.min?. A polyvinyl chloride tracheal
tube with a soft tip was used to secure the airway.
The Fremantle score was used to assess the view, ease
and device used for laryngoscopy. Fremantle score is
calculated using a three part numerical scoring system
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based on the laryngeal view [full (F), partial (P) or no
view (N)], ease of endotracheal intubation [easy (1),
modified (2) or unachievable (3)] and the VL including
blade and its size (here CMAC-D size 3).0**! Standard
anaesthetic drugs were used for the induction and
maintenance of GA.

The success of intubation and the duration of stages of
intubation were recorded by another anaesthesiologist.
The following durations were assessed and recorded
using a smart phone: 1) duration of visualising the
vocal cord — the time from picking up the VL to noticing
the vocal cords (percentage of glottic opening (POGO)
score at least 75%); 2) duration of intubation: time
from observing the vocal cords up to the passage of
ETT through the vocal cords; 3) duration of first
ventilation: the time taken to inflate the ETT cuff and
to identify the first square wave capnograph on the
monitor; and 4) total intubation duration: the time
from picking up the VL to the appearance of the first
square wave capnograph on the monitor. Failure of
intubation was considered if patient did not tolerate
the procedure, or if more than three attempts were
required.

The cough was assessed by the cough and gag score
and patient comfort was assessed by comfort score
during the intubation procedure.'Y Ramsay sedation
score (RSS) was used to assess sedation in the
patients.' The anaesthesiologist performing the ATI
rated the procedure between 0, if it was very difficult,
to 100, if very easy. Similarly postoperatively, the
patients in the postanaesthesia care unit were asked
about their experience during ATI and they rated
between 0, if they had worst possible discomfort, to
100 if comfortable and would not mind having the
procedure again.

The primary study objective was to determine the
rate of successful intubation in the first attempt. We
also recorded the number of attempts (removal of the
C-MAC D-blade VL from the airway and re-insertion),
HR, NIBP and SpO, at baseline, after topicalisation,
during VL, immediately after intubation, at 1, 2, 5 min
after intubation, before extubation, immediately after
extubation, and at 5 and 10 min after extubation.
Other findings like damaged teeth, soft tissue oedema,
bleeding from the gums or lips were recorded post
operatively.

Statistical Package for Social Sciences was used to
conduct the statistical analysis (SPSS Inc., Chicago,
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version 16.0 for Windows). For the descriptive statistics,
categorical variables, that is, gender distribution, ASA
physical status, operative procedure, site of tumour,
Fremantle score, number of attempts to intubate,
additional laryngeal manipulation and coughing/
movements of hands were presented as numbers
and percentages. Age, weight, height, body mass
index (BMI), ADS, duration of topicalisation, POGO
score, duration of procedure, cough and gag score,
comfort score, RSS, visual analogue scale (VAS),
haemodynamics and SpO, were presented as the mean
and standard deviation.

RESULTS

Out of the 40 patients considered eligible, 30 patients
were enroled for the study after obtaining written
informed consent [Figure 1]. Patient details such as
age, gender, ASA grading, weight, height and BMI
were recorded [Table 1]. Out of these 30 patients,
29 (96.7%) underwent direct laryngoscopy with biopsy
and 1 (3.3%) had micro-laryngeal surgery. There
were 14 (46.7%) patients with supraglottic tumours,
14 (46.7%) with glottic tumours and two (6.6%)
patients with subglottic tumours in the present study.

The mean duration of topicalisation was 6.57 = 2.4 min
with 60% of the patients achieving topicalisation
in 3-5 min. POGO score 90-100% was noted among
majority of the patients (83.3%). Majority (86.7%) of the

Table 1: Patient details

Parameter Number MeanzSD (range) 95% ClI
(%)
Age (years)
<50 6 (20%) 57.47+11.04 (35-75) 53.34-61.59
50-60 11 (36.7%)
61-70 10 (33.3%)
>70 3 (10.0%)
Gender
Male 26 (86.7%)
Female 4 (13.3%)
ASA grade
| 3 (10%)
Il 24 (80%)
I 3 (3%)
Weight in kg 59.7+£12.23 (30-89) 55.13-64.27
Height in cm 163.63+7.32 (145-178) 160.90-166.37
BMI in kg/m? 22.16+3.73 (14.27-30.84) 20.76-23.54
ADS
6 4 (13.3%) 7.17+0.69 (6-9) 6.91-7.43
7 18 (60.0%)
8 7 (23.3%)
9 1 (3.3%)

ASA —American Society of Anesthesiologists, SD — standard deviation.
ADS - Airway difficulty score, Cl — confidence interval, BMI — body mass index
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patients were intubated in a single attempt. 13.3% of
the patients were intubated in two attempts [Table 2].

Sixty percent of the patients had Fremantle score
F-1-C-MAC D-blade, 23.3% of the patients had
F-2-C-MAC D-blade, 13.3% of the patients had
P-1-C-MAC D-blade and 3.3% of the patients had
P-2-C-MAC D-blade.

The mean duration to visualising the vocal cords
and intubation was 12.02 * 4.34 s and 9.02 = 3.84
s respectively. The mean duration of first ventilation
and total duration was 4.33 + 1.51 s, and 25.38 = 5.88
s, respectively [Table 3]. Additional laryngeal
manipulation was performed in 16.7% of patients and
83.3% of the patients did not require it.

Coughing/movements of hand were present in 16.7%
patients while 83.3% of the patients did not cough at
all during intubation. Majority (86.6%) of the patients
had a comfort score 1-2 while 13.3% needed to be
pacified (score3). The RSS ranged between 1 and 3
in all patients throughout the intubation procedure
[Table 2].

There were no wide fluctuations in any of the
haemodynamic variables like HR, blood pressure
and oxygen saturation measured at baseline, after
topicalisation, during videolaryngoscopy, immediately
after intubation, at 1, 2, 5 min after intubation, before
extubation, immediately after extubation, at 5 and
10 min after extubation.

None of the patients suffered from damage to teeth or
bleeding from gums or soft tissue oedema. The median
VAS for anaesthesiologist’s ease of intubation was

Assessed for eligibility
Enrolment (n = 40)
Excluded (n = 10)
« Did not meet the criteria (n = 7)
« Did not give consent (n = 1)
« Surgery postponed (n=1)
« Bradycardia during
Dexmedetomidine infusion (n = 1)
Allocation Allocated to the
study (n = 30)
| Follow-Up | | Drop outs (n = 0) |
| Analysis | | Analysis (n = 30) |

Figure 1: Flow diagram
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90 [inter quartile range (IQR) 70-100] and for patient’s
experience was 90 (IQR 60-100).

DISCUSSION

The results of our observational study validate that
C-MAC VL D-blade successfully facilitated ATI in
patients with laryngeal tumours.

Intubation was highly successful on the first try (86%)
and was accomplished in less than half a minute in
all patients [Table 2]. Sahajanandan et al.'¥! have
reported first attempt success rate of intubation
using C-MAC D-blade and channelled KVVL to be

Table 2: Intubation parameters with C-MAC VLD-blade

Number of Percentage
Patients (%)

Duration of topicalisation (min)

3-5 18 60

6-10 12 40
POGO score

90-100% 25 83.3

75-89% 5 16.7
Number of attempts to intubate

One 26 86.7

Two 4 13.3
Cough and Gag score

1 25 83.33

2 1 3.33

3 4 13.33

4 0 0

5 0 0
Comfort score

1 19 63.33

2 7 23.33

3 4 13.33

4 0 0

5 0 0
Ramsay sedation score

1 2 6.67

2 15 50

3 13 43.33

4 0 0

5 0 0

6 0 0

VL - videolaryngoscope, POGO — percentage of glottic opening

Table 3: Duration of the procedure

MeanzSD Range 95%CI
(s) (s) (s)
D1 12.02+4.34 5.21-30.32 10.39-13.64
D2 9.02+3.84 3.41-20.30 7.59-10.46
D3 4.33+1.51 2.01-9.33 3.76-4.90
D4 25.38+5.88 14.34-41.74 23.18-27.58

D1=Duration to visualising the vocal cords; D2=Duration of intubation;
D3=Duration of first ventilation; D4=Total intubation duration. SD — standard
deviation, Cl —confidence interval
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84.3% and 74.1% respectively in obese patients with
anticipated difficult airway. Because of its flat profile
and elliptical form, the D-blade may give a better
glottic visibility and higher first attempt success.
Additionally, it is less bulky, easy to introduce into
the mouth with the capability of manoeuvring the
ETT within the oral cavity, if required. The fixed
wider view of the glottis and surrounding structures,
including the tumour, provided by the D blade, aids in
recognition of the airway landmarks. Markova et al., in
their study on patients with periglottic tumours, had
used KVVL and found a first attempt success rate of
74%. In our study, the mean duration to visualise the
vocal cords was 12.02 = 4.34 s [Table 3] (less than half
a minute) which was lower compared to the findings
of Markova et al., where the median duration to
achieve the glottic view was 19 s. The lower success
rate while using the channelled KVVL appears to be
due to its thicker cross section making it more difficult
to introduce into the mouth. The monitor of KVVL
needs to be detached from its blade at the time of
introduction into the mouth and the preloaded ETT is
known to impinge on the right arytenoids and requires
manoeuvres to negotiate the ETT into the glottis.

There were no failures in our study. Two (13.3%)
patients required second attempt for intubation, and
in them, repetition of topicalisation with the MADgic
atomiser was done. Markova et al.! encountered
a failure rate of 8% with KVVL and Kramer et al.l'¥]
had failure of attempts in two patients with C-MAC
D-blade, due to gag reflex. It has been highlighted that
for awake VL intubation, adequate topical anaesthesia
is critical. Lack of familiarity with VL is also cited as
another important reason for failure to intubate.™?

Studies where VL has been used either alone or
compared with FOB in difficult airways!'*'%17 show
a high degree of heterogeneity in the total intubation
time for ATI using VL, accentuating the need for a
more consistent generalisable approach.

Preoperative administration of dexmedetomidine and
fentanyl induced appropriate level of sedation with
the score of <3 without compromising the airway.
This relieved anxiety, made the patients cooperative
enough to allow awake intubation. It has been shown
that dexmedetomidine provided better and safe
intubating conditions than fentanyl-midazolam during
FOB guided ATI with lesser haemodynamic variations,
more favourable cough score and comparable sedation
scores.[16:19]
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The mean duration of topicalisation (time of
topicalisation to the time of laryngoscopy) was
6.57 = 2.4 min in our study. This corroborates with
the fact that the onset of lidocaine topicalisation starts
within 5 min.[ Further studies need to establish the
significance of this duration along with comparison
between different local anaesthetics as well as different
techniques of topicalisation.

The median VAS was 90 for both, the anaesthesiologist’s
ease of the procedure and the patient’s experience,
indicating high levels of acceptance for the ATI. In
the study by Mendonca et al.,*» FOB guided awake
intubation was compared with ATI using Pentax
AWS VL in patients with anticipated difficult
airway, wherein the anaesthesiologist’'s impression
of the ease of procedure for VL, on VAS was
87 (61-100) [mean (range)] and the patient’s reported
comfort was 79 (59-100). In our study, adequate level
of sedation and adequate topical anaesthesia made the
patients comfortable. Also there was some amount
of difficulty in breathing in these patients due to
laryngeal mass obstructing the airway. Moving the
tube into the trachea under VL guidance might have
relieved the obstruction and made it easier for the
patient to breathe. This seemed to increase the patient’s
acceptance of the whole procedure of intubation.

Minimal cough and high acceptance of the ATI
diminished the potential for mucosal injury while
suctioning the secretions in the patients in the
current study. VL enables clear visualisation and
effective suction of secretions from the area under
observation.!"! In the randomised controlled trial by
Kramer et al.,/'¥ ATI was done either with C-MAC VL
D-blade or FOB guided nasal intubation. They reported
slight nasopharyngeal haemorrhage in 9 of 50 patients
in the C-MAC D-blade group, which required no
intervention. The McGrath VL and C-MAC D-blade
have been reported to have the highest success and
lowest tissue trauma rates, this being attributed to the
blade design.*"

The limitation of our study is its small sample
size. All the procedures were carried out by an
experienced anaesthesiologist. More trials can be
carried out in the future to confirm the superiority
of awake videolaryngoscopic intubation over FOB
intubation, as well as the superiority of the C-MAC
VL D-blade over other VLs for safe and effective
airway management in patients with laryngeal
tumours.
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CONCLUSION

Awake videolaryngoscopic intubation using C-MAC
VL is a safe and effective strategy to control the airway
in patients with laryngeal tumours. Due to the design,
the D-blade offers benefit in awake intubation by
inflicting minimal/no tissue injury. The technique is
more comfortable for a conscious but sedated patient.
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