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Abstract 
Introduction: Conventional laryngoscopy using the traditional Macintosh blade remains the commonest method of tracheal 

intubation in the routine clinical scenario. Video laryngoscopes have taken over this position in many scenarios as they have been 

proved successful over conventional laryngoscope. There are several types of video laryngoscopes available with multiple 

advantages over one another. We aimed to compare the performance of the Airtraq and McGrath when performing tracheal 

intubation in routine anaesthesia practice 

Materials and Methods: Sixty patients posted for surgery requiring endotracheal intubation were randomized to undergo 

intubation using an Airtraq (n=30) or McGrath (n=30) video laryngoscope. Primary end points were total duration of intubation, 

overall success rate of tracheal intubation, number of optimization manoeuvres used and ease of intubation between the two 

groups. 

Results: We observed that the duration of successful intubation was shorter in Airtraq 19.18 (±2.86) secs) than in the McGrath 

laryngoscope.27 (±5.09) secs)* P < 0.001. IDS scores were also better in the Airtraq group; grade 0 (easy) 73.3% easy versus 

36.7% in the McGrath group, P < 0.001. A significantly better Cormack lehane view was obtained with the Airtraq. Grade I in 

73.3% with the Airtraq group versus 50% in the McGrath group, p<0.001. Airtraq required lesser optimization manoeuvres for 

successful intubation. There were no differences in the hemodynamic profiles post intubation between the two groups. 

Conclusion: We conclude that the Airtraq laryngoscope facilitates a more rapid and successful intubation as compared to 

McGrath in routine clinical practice. 
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Introduction 
Conventional direct laryngoscopy with a 

Macintosh blade remains the standard technique for 

placing an endotracheal tube during routine airway 

management. However, unanticipated difficult and 

failed tracheal intubation are among the major causes of 

airway related morbidity and mortality in the 

perioperative period.1 In recent years, video 

laryngoscopes have gained popularity as an important 

tool in airway management armamentarium.2 Video 

laryngoscopes allow better visualization of the glottis 

structures without requiring alignment of the oral, 

pharyngeal and laryngeal axes which is in contrast to 

conventional laryngoscope.3 In addition, they are a 

great educational tool for training novices in tracheal 

intubation. With the realization of these advantages, 

many indirect laryngoscopes with different shapes and 

imaging technologies have been developed in the recent 

times. 

The McGrath® series 5 video laryngoscope 

(Aircraft Medical, Edinburgh, Scotland) which 

incorporates a light source and a camera at the tip of the 

blade provides better view of the vocal cords and the 

surrounding anatomical structures on a LCD screen 

attached to the laryngoscope handle.4 The McGrath is 

positioned in a similar fashion to the conventional 

Macintosh blade and the endotracheal tube is advanced 

through the vocal cords under direct vision.  

The Airtraq® incorporates two channels; one 

transfers the image to a proximal viewfinder via a series 

of prisms and lenses, while the other works as a conduit 

for the endotracheal tube.5 Airtraq is therefore a 

channelled video laryngoscope and provides the desired 

curvature needed for intubation.5 

Both the devices have demonstrated superiority 

over a Macintosh laryngoscope in the difficult airway 

scenario.5,6 They provide good optical view of glottis 

and improve the Cormack lehane grading. 

However there is a paucity of studies comparing 

the intubation characteristics of McGrath and Airtraq 

laryngoscopes in the normal airway in daily clinical 

practice. Hence, in this study, we compared the 

performance of McGrath and Airtraq laryngoscopes 

using Intubation difficulty score as primary outcome 

measure. Secondary outcome measures include time to 

intubation (TTI), number of attempts, glottis view, 

hemodynamic responses, incidence of airway trauma, 

and ease of tracheal intubation in routine anaesthesia 

practice. 

 

Materials and Methods 

After obtaining institutional ethics committee 

approval and informed consent, American Society of 
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Anaesthesiologists Physical Status (ASA) 1 or 2 

patients of either sex, between the ages of 18-60 yr 

undergoing elective surgery requiring endotracheal 

intubation were considered for the study. Exclusion 

criteria included, ASA 3 or 4 patients, those at an 

increased risk of aspiration, difficult intubation 

(Mallampati class III or IV, retrognathia, restricted neck 

movements, thyromental distance <6 cm; inter-incisor 

distance <3.5 cm) and patients with coagulopathies. All 

preoperative data like airway parameters, demographic 

data were collected by an independent unblinded 

anaesthesiologist. 

Patients were randomly allocated to either the 

Airtraq®, or McGrath videolayngoscope group using a 

computer-generated random code enclosed within 

sealed envelopes. All patients received a standard 

monitoring including ECG, non-invasive arterial 

pressure, pulse oximetry, end-tidal carbon dioxide 

monitoring and Entropy® monitoring. All patients 

received a uniform anaesthesia protocol, which 

included premedication with fentanyl (1.5 µg kg−1); 

induction with i.v. Propofol (2–4 mg kg−1) titrated to 

loss of verbal response. This was followed by manual 

ventilation with sevoflurane (2.0%) in oxygen, and 

administration of rocuronium(1mg/kg i.v) After the 

onset of neuromuscular block, endotracheal intubation 

was performed in the sniffing position with a pillow 

under the head by a single anaesthesiologist 

experienced in the use both the video laryngoscopes. 

Anaesthesia was maintained with controlled ventilation 

and with sevoflurane (1.25–1.75%) in a mixture of air 

and oxygen in a 1:1 ratio. No surgical procedure was 

initiated or additional drug administered, during the 5 

min data collection period after tracheal intubation. 

Subsequent management of the patient was at the 

discretion of anaesthesiologist caring for the patient. 

The primary outcome measure was the intubation 

difficulty scale (IDS) score. The IDS, as described by 

Adnet and colleagues,7 is a seven-point scoring system 

which indicates the difficulty of intubation based on 

parameters like number of attempts, Cormack and 

Lehane score, lifting force required, and the position of 

the vocal cords. An IDS of 0 denotes ideal intubating 

conditions and the score progresses with increasingly 

difficult tracheal intubations. The IDS was classified as 

easy for score 0, slight difficulty for range 0-5, 

Moderate to Major difficulty if score is >5, impossible 

intubation for infinity.7  

The duration of the intubation was defined as the 

time taken from insertion of the blade between the teeth 

until the TT was placed through the vocal cords, as 

confirmed by end tidal carbon dioxide monitoring. 

Other end points included the total number of 

intubation attempts, number of optimization 

manoeuvres required (use of a bouggie, external 

laryngeal pressure, lifting force), the Cormack and 

Lehane grade8 and the total number of passes of the 

ETT. The optimization manoeuvres required for 

intubation were rated on a scale of 0 to 2(0- No 

manoeuvres required. 1- External laryngeal pressure. 2- 

Use of bouggie). 

An attempt lasting for more than 120 s or drop in 

saturation to less than 92%, was stopped and a 

maximum of three attempts were allowed. More than 

three attempts, duration of 120 s and use of alternative 

laryngoscope were regarded as intubation failures. In 

the event of intubation failure, conventional difficult 

intubation protocols were followed. 

Ease of intubation with each of the two devices 

was assessed on a score of 1 to 3: 1. Easy – 

endotracheal intubation without manoeuvre. 2. 

Satisfactory – tracheal intubation with manoeuvres. 3. 

Difficult – tracheal intubation not possible even with 

manoeuvres. 

 

Statistical Analysis 

Sample size determination was based on the IDS 

score. Based on previous studies we assumed a 

clinically important change in mean IDS score between 

groups to be 2.0.9 Taking a standard deviation (SD) of 

2.25 from prior studies,16 and using a=0.05 and a β=0.2, 

we estimated that 30 patients would be required per 

group.  

SPSS 17.0 software (Chicago, IL) was used for 

statistical analyses. Data are presented as means (SD) 

or as medians (inter-quartile range), as appropriate. 

Student's t test or Mann–Whitney U test was used for 

comparison of quantitative data and chi squared test or 

Fisher's exact test was used for comparison of 

qualitative data. P-value was less than 0.05 was 

considered statistically significant. 

 

Results 
All 60 patients randomly allocated to Airtraq 

(group I) or McGrath (group II) completed the study. 

Both groups were similar with respect to demographic 

data and baseline airway data [Table 1]. 
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Table 1: Demographic variables and baseline airway data 

 

Demographic variables 

Group I (Airtraq®) 

(n=30) 

Group II (McGrath®) (n=30) 

 

 

P value 

Age (yr)  

Gender (M:F)  

Height (cm)  

Weight (kg)  

ASA (I:II) 

Mallampati class (I:II:III)  

MO (cm)  

TMD (cm)  

NC(cm) 

42.30 (±15.51) 

16:14 

155.36 (±6.42) 

55.17 (±6.95) 

17:13 

13:8:9 

4.25 (±0.203) 

7.38 (±0.209) 

32.69 (±3.05) 

41.97 (±14.68) 

15:15 

153.55 (±6.39) 

54.75 (±6.79) 

19:11 

11:7:12 

4.27 (±0.205) 

7.37 (±0.205) 

34.25 (±2.89) 

0.852 

0.45 

0.577 

0.754 

1 

0.9 

0.588 

0.547 

0.422 

 

Optimization manoeuvres to improve the glottis 

exposure were required in only 1 patient (3.3%) in the 

Airtraq group versus 53.3% of patients (16 patients) in 

the McGrath group P < 0.001 [Table 2].  

A significantly better Cormack lehane view was 

obtained with the Airtraq. It was of grade I in 73.3% 

(22 patients) with the Airtraq group versus 50% (15 

patients) in the McGrath group, p<0.001 [Table 2]. 

 

The IDS scores were significantly lower in patients 

intubated with the Airtraq® compared with those 

intubated with either the McGrath laryngoscope 

p<0.001. The total duration of endotracheal intubation 

was shorter in the Airtraq groupI (19.18 (±2.86)) 

seconds as compared to the McGrath group (28.27 

(±5.09)) seconds). 

 

 

Table 2: Tracheal intubation data 

Intubation Parameter Group 1: Airtraq®) n=30 Group 2: McGrath n=30 

Duration of tracheal intubation in 

seconds 

Cormack and Lehane score 

n (%) 

1 

2 

3 

Median (IQR) 

 

No. of optimization manoeuvres (%) 

0 

1 

≥2 

Median (IQR) 

 

Number of intubation attempts (%) 

1 

2 

3 

Median(IQR) 

 

IDS n (%) 

Easy 

Slight difficulty 

Moderate to major Difficulty 

Impossible intubation 

 

VAS difficulty score  

Median (IQR) 

19.18 (±2.86)) 

 

 

22 (73.3) 

8 (26.7) 

0 

1(0,1) 

 

 

29(96.7) 

1(3.3) 

0 

1 (0, 1) 

 

 

 

25(83.3) 

4(13.3) 

1(3.3) 

1(1,1) 

 

22(73.3) 

6(20) 

2(6.7) 

0(0) 

 

 

1(0.27, 2.5) 

28.27 (±5.09))* 

 

 

15(50)* 

11 (36.7) 

4 (13.3) 

2(1,2) * 

 

 

14(46.7)* 

9(30) 

7(23.3) 

1 (0, 2)* 

 

 

 

20(66.7) 

7(23.3) 

3(10) 

1(1,2) 

 

11(36.7)* 

8(26.7) 

11(36.7) 

0(0) 

 

 

2.5 (1.1, 3.8)* 

 

There were no cases of intubation failure in both 

the groups. VAS difficulty scores were significantly 

lower with the Airtraq®. The postoperative  

 

complications were comparable in both the groups 

[Table 3]. There was no incidence of oxygen 

desaturations, dental or other airway trauma with either 

of the video laryngoscopes. 
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Table 3: Complications frequency with McGrath and Airtraq laryngoscopes 

Complications Group 1: 

Airtraq®) n=30 

Group 2: McGrath 

n=30 

P value 

Hypoxemia, SpO2 <92% 0 0  

Oral epithelium trauma 2(6.67) 1(3.3) 0.65 

Dental trauma 0 0  

Blood-stained laryngoscope 3(10) 2(6.67) 0.76 

 

Hemodynamic were measured preinduction and 

post intubation for up to 5minutes. There was no  

 

 

statistically significant difference between the two 

groups with respect to hemodynamic. [Table 4] 

 

 Table 4: Hemodynamic profile. Data are reported as mean (SD) 

Heart rate (beats/min) Group 1: Airtraq®) n=30 Group 2: McGrath 

n=30 

Pre-Induction  78.52(14.11) 75.66(13.04) 

Post-Intubation 1 min 78.34(14.10) 79.44(18.42) 

2 min 78.56(13.32) 76.42(19.12) 

3 min 79.53(14.43) 75.31(17.21) 

5 min 76.22(16.01) 71.30(17.55) 

 

Mean arterial pressure(mm of Hg) Group 1: Airtraq®) n=30 Group 2: McGrath 

n=30 

Pre-Induction  102.42 (12.21) 104.54(13.61) 

Post-Intubation 1 min 84.77 (20.36) 88.82(22.43) 

2 min 86.75 (18.06) 84.45(17.74) 

3 min 88.32 (14.21) 82.27(13.56) 

5 min 78.51 (14.35) 76.33(14.52) 

 

Discussion 
Video laryngoscopes can be classified according to 

the presence of a guiding channel. In this study, we 

compared a video laryngoscope with a guiding channel 

(Airtraq) and one without a guiding channel (McGrath) 

for intubation by experienced anaesthesiologists in the 

normal airway scenario. The major factors which 

determine the success of endotracheal intubation 

include, the adequacy of laryngeal view obtained at 

laryngoscopy and the ease of manoeuvrability of the 

ETT into the glottis after its visualization. Although 

many studies have shown that video laryngoscopes 

offer better views of the glottis than conventional direct 

laryngoscopy,10 this was the only other study11 

comparing the Airtraq with the McGrath in patients 

with normal airways, rather than on manikins. 

The intubation difficulty score in the Airtraq was 

significantly better when compared to the McGrath. 

The number of optimization manoeuvres required in 

McGrath was also high. Both of these are due to the 

presence of channel in Airtraq which enables optimal 

positioning of the tube obviating the need for 

manoeuvring the ETT after visualizing the glottis. The 

ETT gets required curvature and proper alignment with 

respect to the visualizing lens in Airtraq, thus providing 

proper hand- eye coordination requested in indirect 

video laryngoscope.12,13 

The laryngeal view as assessed by Cormack lehane 

grading was better in Airtraq compared to McGrath.  

 

The superiority of the Airtraq® over McGrath for 

intubation is a probably due to its steeper curved blade 

which could better align the direction of its line of 

vision with the laryngeal axis.14 Our study results are in 

agreement with similar findings by another author.15 

We used a modified Cormack–Lehane scoring system 

described by Yentis and Lee to compare the degree of 

glottis exposure.16 This classification of the glottis 

view, divides the traditional grade 2 into grade IIa 

(partial view of the glottis) and grade IIb (arytenoids or 

posterior parts of the cords just visible). This 

classification is advantageous as it identifies subtle 

degrees of decreased glottis exposure, (grade IIb), 

which may be translated into a potential difficult 

intubation.  

Although visualization was similar in both the 

devices, time taken for intubation was significantly 

higher with McGrath than compared to Airtraq. This is 

because of the manoeuvring required for alignment of 

ETT into indirectly visualized glottis aperture, which 

requires proper hand- eye coordination in McGrath. 

Most of the patients in McGrath group therefore 

required bouggie to manoeuvre the ETT, hence 

requiring more time to provide the bouggie, and rail-

road the endotracheal tube.  

With McGrath in our study, intubation failures 

were often because of problems with tube advancement, 

though the glottis view was good, demonstrating that 

tube advancement could be a problem with an 
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unchannelled video laryngoscope like McGrath. Hence 

while using such video laryngoscopes it is preferable to 

use stillet or bouggie to avoid intubation failures and 

increase in laryngoscopy time. 

We found a similar hemodynamic response to 

laryngoscopy with both the devices. In general the 

video laryngoscopes provide glottis view without a 

need to align the oro-pharyngeal-laryngeal axes and 

hence require less force to be applied during 

laryngoscopy. This translates into a lesser intubation 

response with these devices as compared to 

conventional direct laryngoscopes. Analysis of the VAS 

score revealed that the participating anaesthesiologists 

clearly expressed their overall preference for the 

Airtraq 

We observed a similar incidence of airway and 

dental trauma with both Airtraq and McGrath, 

consistent with previous studies using these 

laryngoscopes.14,17 A greater force is required to align 

the glottis, pharyngeal, and laryngeal axes, in 

conventional laryngoscopy as compared to indirect 

laryngoscopes, which might explain the above.18 

However some studies have observed a higher dental 

trauma score with McGrath as compared to the 

Airtraq®.19 This could be explained by the fact the 

McGrath® needs to lever back excessively to align the 

line of vision with the laryngeal axis, which leads to the 

dental trauma.  

The strength of the study was that the study was 

prospective, randomized, well powered and performed 

in patients in the clinical setting, rather than on 

manikins. 

Our study has some limitations. First, it was not 

possible to blind the anaesthesiologist to the 

laryngoscope being used. Hence double blinding could 

not be achieved, leading to some element of bias. 

Secondly, some parameters used in this study, such as 

VAS score, were subjective in nature. However, we 

found a good agreement between the subjective VAS 

and the more objective measures, such as the duration 

and success of tracheal intubation. 

Our findings demonstrate the superiority of the 

channelled laryngoscope Airtraq compared to the 

McGrath in the clinical setting. In comparison with the 

McGrath laryngoscope, Airtraq reduced the time taken 

for tracheal intubation; the number of optimization 

manoeuvres required, improved the glottis view and 

increased the success rate of intubation. However, there 

were no differences among these devices regarding the 

hemodynamic responses to laryngoscopy. Further 

studies are necessary to confirm if these findings extend 

to patients with difficult airway as well.  
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