
ORIGINAL RESEARCH PAPER

HEMODYNAMIC CHANGES DURING OROTRACHEAL INTUBATION USING 
VIDEO LARYNGOSCOPE(AIRTRAQ) AND DIRECT LARYNGOSCOPE: A 

RANDOMIZED COMPARATIVE STUDY

Dr. Subramanya 
M*

Post Graduate, Department of Anaesthesiology, Jhalawar Medical College, Jhalawar, 
Rajasthan. Afliated to RUHS. *Corresponding Author

Dr. Asha Sharma Senior Resident, Department of anaesthesiology, Jhalawar Medical College, Jhalawar, 
Rajasthan. Afliated to RUHS.

Dr. S P Chittora Head and Senior Professor, Department of anaesthesiology, Jhalawar Medical College, 
Jhalawar, Rajasthan. Afliated to RUHS.

INTRODUCTION
Macintosh laryngoscope has been the “Gold standard” device for 
direct laryngoscopy. The sympathetic response and the resulting 
hemodynamic responses have been extensively studied in patients 

1,2with or without cardiac illness.  Intubation procedure may be 
3prolonged and complicated when glottis is poorly visualized.  

Alternative techniques using video laryngoscopes for tracheal 
intubation have been developed that do not require direct vocal cord 
visualization and need comparatively lesser degree of airway 
manipulation alleviating the stimuli to oropharyngeal structures with 
the expectation of less hemodynamic stress response during 

2laryngoscopy.  Though several studies found that video laryngoscopy 
provides a better view of the upper airways, thus facilitating intubation 
when compared to the conventional laryngoscopy method, its 
hemodynamic effects remain elusive.

This study aimed to compare the differences in hemodynamic changes 
and intubation time between Airtraq video laryngoscope and 
Macintosh laryngoscope during orotracheal intubation in patients 
requiring general anesthesia for various elective surgeries.

METHODS
This prospective randomized comparative study was conducted in 
Department of anaesthesiology, Jhalawar Medical College, Jhalawar, 
Rajasthan, afliated to RUHS for duration of  six months from July 
2020 to December 2020, after obtaining ethical clearance from the 
Institutional Review Committee and after taking informed written 
consent from all the study population. 100 adult patients with ASA 
physical status I &II between 18 to 60 years who were undergoing 
elective surgery under general anesthesia (GA) with endotracheal 
intubation were included in the study. Randomization was done by 
computer generated random number concealed in sealed envelope. 
Both the performing anesthesiologist and the participants were blinded 
in this study. A sample of 45 was needed to obtain a power of 90% and 
condence level of 95% and to detect signicant difference of mean 

4heart rate between the two groups.  With addition of 10% possible 
dropouts, 50 samples were taken in each group in  this study. We 
considered a difference in heart rate and mean arterial pressure of 20% 
to be clinically signicant.

Exclusion criteria 
Patient's refusal, ASA physical status more than II, anticipated difcult  
airway, Patients with systemic diseases like uncontrolled Diabetes, 

Uncontrolled Hypertension, Cerebrovascular disease, Neurological 
disorders, Cardiovascular diseases and airway diseases like COPD, 

2Asthma, BMI greater than or equal to 26 kg/m , Pregnancy, More than 
one attempt of laryngoscopy and intubation.

The pre-anesthetic evaluation and routine airway assessment of patient 
was done one day prior to the schedule date of surgery. Patients were 
advised for nil per oral after midnight and to take tab.Alprazolam 
0.5mg before sleep. Baseline vitals were recorded in preparation room 
on the day of surgery. Intravenous access was established and the 
patients were preloaded with ringer lactate solution, 5ml/kg 
administered over a period of 10-15 min. Essential equipment for 
difcult airway and intubation including Fiberoptic Bronchoscope 
were made available. With  continous monitoring of vitals induction 
was done by administering Midazolam 1mg, Fentanyl 2mcg/kg and 
Propofol 1.5 mg/kg intravenously. After checking ventilation, 
Vecuronium 0.05 mg/kg was used as a muscle relaxant. After four 
minutes, laryngoscopy and intubation were performed either by direct 
laryngoscopy (group D) using Macintosh blade size 3 or 4 in snifng 
position or by video laryngoscopy using Airtraq video laryngoscope 
(group V) in neutral position. In the video laryngoscopy group, the 
tracheal tube was pre tted into the device before insertion. Where 
necessary, the epiglottis was lifted by elevating blade into the 
vallecula. If intubation of trachea failed after the rst attempt, then 
breoptic intubation was planned.

Difference in heart rates was our primary outcome measure as changes 
in heart rate may occur with lesser degree of airway stimulation than 
that for changes in Blood Pressure as mentioned in the reference 

4article.  Our secondary outcome measures were systolic, diastolic and 
mean arterial pressure and intubation time. Heart rate, systolic blood 
pressure, diastolic blood pressure and mean arterial pressures were 
recorded immediately after laryngoscopy, then 1, 3, 5 and ten minutes 
after intubation of trachea.

Total intubation time (in seconds) was also recorded and was dened 
as the time from insertion of the assigned laryngoscope into the mouth 
up to the time the tracheal tube positioned between the vocal cords. An 
anesthetic assistant recorded the vitals at particular time intervals. 
Surgery was started only after ten minutes of intubation. Maintenance 
of anesthesia was achieved by delivering oxygen at 4 L/min, 
sevourane 2 volume % and Vecuronium 0.01mg/kg when required. 
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ABSTRACT
Introduction: Direct laryngoscopy is associated with sympathetic stimulation and altered hemodynamics. A long intubation time may result in a 
greater stress response. Alternative techniques using video laryngoscopes have been developed that do not require direct vocal cord visualization 
and may decrease the hemodynamic response. This study aimed to compare the difference between hemodynamic changes and intubation time 
with Airtraq video laryngoscope and conventional Macintosh direct laryngoscope.  A prospective randomized comparative study was  Methods:
conducted involving 100 adult patients who underwent elective surgeries under general anesthesia and endotracheal intubation. The patients were 
randomly assigned to group V (Video laryngoscope) or group D (Direct laryngoscope). In addition to the vitals at baseline various time intervals, 
intubation time was also recorded. We considered a difference in heart rate and mean arterial pressure of 20% to be clinically signicant and 
statistical signicance at p-value <0.05.  Statistical difference was found in heart rates immediately after laryngoscopy (111.30 vs. 104.40  Results:
beats/minute; p<0.01) and 1 minute after intubation (110.10 vs. 105.30 beats/minute; p<0.01) with attenuation seen in video laryngoscopy group. 
Blood pressures were similar in both the groups at all times. Time for intubation was prolonged in video laryngoscopy group than that for direct 
laryngoscopy group (25.54 vs. 21.50 seconds; p<0.05). There were no adverse events associated with either of the techniques.  The  Conclusions:
Airtraq video laryngoscopy resulted in lesser change in heart rate and longer intubation time. However, clinical impact of such a difference seemed 
to be Signicant.
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At the end of the surgery, reversal of neuromuscular blockade and 
awake tracheal extubation was done. Then, the patient was shifted to 
Post Anesthesia Care Unit.

Data was entered and coded in Microsoft Excel and then transferred to 
SPSS (Statistical Package for Social Sciences) version 20.0 for further 
analysis. Continuous variable were compared using Student's t test 
when the data was normally distributed and Wilcoxon's rank sum test 
when the data was not distributed normally. Categorical data was 
compared using chi square test or sher exact test whichever 
applicable. A p-value <0.05 was considered statistically signicant.

RESULTS
All 100 patients were included in the study. Out of 100 participants, 51 
were females. 45 patients were ASA I and 5 were ASA II in Direct 
Laryngoscopy group whereas in Video Laryngoscopy group, 48 were 
ASA I and only two patient were ASA II. The mean difference in age, 
weight, mouth opening, thyromental distance and Mallampatti class 
between two groups were not statistically signicant (Table 1).

Table 1. Showing comparison between age, weight, mouth 
opening, thyromental distance, Mallampatti class and total 
intubation time

Mean heart rate between two groups immediately after laryngoscopy 
(111.30±3.80 vs. 104.40±4.25) and 1 minute after intubation 
(110.10±2.52 vs. 105.30±5.16) was statistically signicant with 
p<0.001 and also was clinically signicant. (Figure 1). Mean systolic, 
diastolic and mean arterial pressure at various time intervals between 
these two groups were similar. (Figure 2, 3, 4)

Figure 1. Difference in heart rates between two groups

Figure 2. Difference in systolic blood pressure between two groups

Figure 3. Difference in diastolic Blood Pressures between two 
groups

Figure 4. Difference in mean arterial pressures between two 
groups

The mean intubation time for direct laryngoscopy was 21.50 seconds 
and for video laryngoscopy was 25.54 seconds which was statistically 
highly signicant (p<0.001). (Table 1)

No complications were observed in any of the groups.

DISCUSSION
The main nding of our study was that there were differences in heart 
rate immediately and at one minute after tracheal intubation. Heart rate 
was higher in the conventional Macintosh laryngoscopy group than the 
Airtraq group. It took slightly longer time for anesthesiologist to 
perform endotracheal intubation with  Airtraq. However, the 
differences were clinically insignicant.

Successful laryngoscopy and endotracheal intubation are inuenced or 
determined by several key anatomical factors like patient's 
glossopharyngeal proportions (tongue-pharyngeal volume 
proportions), upper airway or the space above laryngeal inlet, and the 
alignment of a visualization vector for the anesthesiologist eye to the 
vocal cords. Hemodynamic changes during laryngoscopy and 
intubation is often encountered during General Anesthesia. 
Anticipation and recognition of these hemodynamic changes is of 
prime importance in certain patient groups. Various pharmacological 
and non-pharmacological methods have been employed to attenuate 
these stress response including optimum intubating position, 
shortening the time of laryngoscopy and intubation, external laryngeal 
manipulation etc. Hemodynamic stress responses with the use of 
various video laryngoscopes were extensively studied in recent years. 
Kanchi M et al compared hemodynamic response to endotracheal 
intubation in thirty patients with coronary artery disease scheduled for 
elective coronary artery bypass grafting were studied using direct 
conventional laryngoscopy and video laryngoscopy but found no 

3signicant hemodynamic changes between the groups.  Glidescope 
and Macintosh laryngoscope was used in snoring patients in one of the 
study which showed no signicant difference in mean arterial pressure 

5and heart rate (P > 0.05) when these two groups were compared.  
Pournajaan AR et al. too compared Glidescope and Macintosh 
laryngoscope at various time intervals and observed no signicant 
differences in blood pressures and heart rates between two groups at all 

6time points.  Lightwand (Trachlight) when compared with 
7,8conventional direct laryngoscopy also showed similar result.  Most of 

these studies did not show differences in hemodynamic parameters 
with videolaryngoscope and conventional Macintosh laryngoscope.
Nociceptive stimulation during Macintosh laryngoscopy and McGrath 
Mac video laryngoscopy was studied by Rathvirak Ing et.al and found 
similar heart rate and systolic arterial pressure in both groups before 
tracheal intubation but after intubation, heart rate increased in the 
Macintosh laryngoscope group though variations in systolic arterial 

9pressure were similar.  Studies were done using Glidescope, Airtraq 
and Macintosh laryngoscope in patients during routine airway 
management to deliver general anesthesia and found higher 
haemodynamic response values in Macintosh group when compared 
with Glidescope and Airtraq

10,11,12,13group.  Maassen et al found relative increase of rate pressure 
product (RPP = systolic blood pressure times heart rate) from baseline 
values at intubation which was signicantly lower using video 
laryngoscope (i.e. 27%, P < 0.001) when compared to the classic direct 

14laryngoscopy.  Similar nding was observed in the study done on 
hemodynamic response by Dashti M et al using Glidescope and 

15Macintosh laryngoscope in patients with untreated hypertension.  
Mean arterial pressure, pulse rate and RPP were lower in Glidescope 
group after endotracheal intubation (P < 0.05). All these values were 
returned to pre-intubation values at 3 minutes after intubation in 
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Parameters Group D Group V               
Mean SD Mean SD t P value

Age (yrs) 30.80 7.55 29.62 7.62 0.778 0.439
Weight (kg) 54.64 6.59 54.36 7.50 0.056 0.952
Mouth Opening(cm) 5.22 0.35 5.10 0.39 -0.852 0.398
Thyromental 
distance(cm)

6.88 0.22 7.02 0.26 -0.423 0.674

Mallampatti class 1.10 0.30 1.12 0.33 -0.352 0.726
Intubation time 
(seconds)

21.50 3.85 25.54 3.86 -4.851 <0.001



Glidescope group and 4 minutes after intubation in Macintosh group (P 
< 0.05).

Hemodynamic response was studied even in patients with difcult 
airway in emergency department using SMT-Ⅱvideo laryngoscope 

16and Macintosh laryngoscope.  The mean arterial pressures and heart 
rates before induction, after induction, after laryngoscopy, 5 and 10 
minutes after intubation were recorded and found signicant lower 
values in video laryngoscope group at various time intervals.

However, in contrary to most of the above studies, Parasa M et al 
observed that Glidescope group exhibited more laryngoscopy 
response than Macintosh group resulting in more increased in Blood 
Pressures and heart rates though the difference was not statistically 

17signicant.

Despite signicant increase in percentage of visible glottic opening 
with Glidescope (P < 0.05), Choi GS et al did not nd any difference in 
the time required for a successful tracheal intubation when compared 

18with the Macintosh laryngoscope.  Similar nding for intubation time 
was observed in many other studies using KingVision video 
laryngoscope, Airtraq and Glidescope when all these were compared 

5,12,19with Macintosh laryngoscope.  Unlike these studies, Castillo-
Monzón CG et al and Dhonneur G et al found shorter intubation time 

10,20with Airtraq when compared with Macintosh laryngoscope.  But, 
many researchers have observed signicantly longer time for 
intubation using video laryngoscope mostly Glidescope when 

3,6,13,16,17compared with Macintosh laryngoscope.

Limitation we realized in our study was a smaller study population and 
not recording other airway assessment parameters like thick neck, 
shrunken cheeks, history of snoring etc. which could have reected 
more uniform distribution of such population in both the groups.

Sympathetic stimulation during laryngoscopy and intubation can be 
deleterious in patient especially with cardiorespiratory diseases. It is 
mentioned that greater sympathetic stimulation is required to increase 

21blood pressure than to increase heart rate.  Thus, with the same 
amount of stimulation, our study showed similar Blood Pressure 
changes but statistically signicant heart rate changes on comparing 
both groups. (Figure 1,2,3,4). Though intubation time was longer with 
video laryngoscope in our study, lesser increase in heart rate was 
observed only at two points of time without much of clinical 
signicance to consider Airtraq as a better alternative to conventional 
laryngoscope.

CONCLUSION
In conclusion, use of Airtraq video laryngoscope for orotracheal 
intubation during general anesthesia resulted in lesser hemodynamic 
changes but longer intubation time, when compared with conventional 
direct laryngoscopy. Lesser increase in heart rates by Airtraq is 
statistically signicant at only two point of times. Also, as intubation 
with video- laryngoscopy was performed in neutral position in this 
study, it may also benets patient with cervical spine disorder or 
trauma. Many studies on this subject are required to come to discrete 
conclusion.
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