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ARTICLE INFO ABSTRACT

Background: Laryngoscopy and intubation cause activation of the sympathetic
nervous system and can results in tachycardia, arrhythmias and hypertension.
Hypertensive patients demonstrate a relatively greater rise in catecholamine secretion
and an increased sensitivity to them. Aim of the study is to compare the
haemodynamic stress response associated with orotracheal intubation using
Keywords: ) videolaryngoscope or Macintosh laryngoscope in controlled hypertensive patients.
Haemodynamics; Methods: Sixty hypertensive, American Society of Anesthesiologist’s class II,
Hypertension; patients were randomly divided in to two groups. In group V (videolaryngoscope),
Laryngoscopes intubation was done with i-scope videolaryngoscope. In group M (Macintosh),
intubation was done using Macintosh laryngoscope. Primary objectives of the study
pulse rate (PR), systolic blood pressure (SBP), diastolic blood pressure (DBP) and
mean blood pressure (MBP) were noted immediately after and at 1, 2, 3, 5 and 10
minutes after intubation.

Results: The demographic data were comparable in both groups. There was no
significant difference at baseline for mean (SD) PR, SBP, DBP and MBP at baseline
and after induction/before intubation (p>0.05). The mean (SD) PR, SBP, DBP and
MBP were significantly higher in Macintosh laryngoscope group as compared to i-
scope videolaryngoscope immediately after intubation, 1, 2, 3, 5 and 10 minutes after
intubation (p<0.001).

Conclusion: We found that intubation with the use of i-scope videolaryngoscope
results in less haemodynamic stress response than Macintosh laryngoscope in
controlled hypertensive patients.

Article history:
Received 07 July 2021
Revised 28 July 2021
Accepted 10 August 2021

the sympathetic nervous system and can lead to
cardiovascular  adverse effects such as
tachycardia, arrhythmias and hypertension [1-2]. The
mechanism behind these changes has been attributed to
the sympathetic stimulation of the upper respiratory tract
and increased plasma catecholamine levels.
Hypertensive patients demonstrate a relatively greater
rise in catecholamine concentration and an increased
sensitivity to them. There is an increase in myocardial
oxygen demand and decrease in oxygen supply with
possibility of cardiac arrhythmias, myocardial infarction,

I aryngoscopy and intubation cause activation of
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pulmonary edema and cerebrovascular hemorrhage [3-5].
The degree of haemodynamic changes seen during
laryngoscopy and tracheal intubation are associated with
the degree of manipulation in oropharyngo-laryngeal
structures, which are richly innervated by sympathetic as
well as parasympathetic  fibers supplied by
glossopharyngeal and vagus nerves [3].

Macintosh laryngoscope, has been considered the ‘gold
standard’ device for laryngoscopy and intubation [6].
During laryngoscopy with Macintosh laryngoscope; the
oral, pharyngeal and laryngeal axis need to be aligned, for
which a relatively high forward and upward force needs
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to be applied [7]. Of late, different types of commercial
video laryngoscopes (VL) have become available. As
compared to direct laryngoscope, VL does not require
alignment of oropharyngeal axis for visualisation of
vocal cords and a lesser degree of manipulation of the
airway is required [4]. Since the view is independent of
the line of sight, a relatively less upward lifting force is
required during laryngoscopy and intubation [8-9]. Also,
less neck movement is required when tracheal intubation
is done with a video laryngoscope. Hence, less
haemodynamic changes are expected in these patients.
[4,9-10].

I-scope VL has an angulated blade that not only allows
better laryngeal view, but also aids in laryngoscopy and
intubation with the head in neutral position [4].
Therefore, the VL might attenuate the haemodynamic
responses to endotracheal intubation, which would be
more helpful in hypertensive patients [4,7]. A Study
claims that the VL does not provide any additional
benefits in terms of attenuating the haemodynamic
response [8]. Thus, the utility of VL to reduce the pressor
response to laryngoscopy and intubation remains
debatable [8,11].

Previous studies have been done in non-hypertensive
patients but there are no clear data to show the benefit in
controlled hypertensive patients, who are more prone to
as well as vulnerable for damages from changes in the
haemodynamic response [4, 7-8].

We hypothesise that orotracheal intubation using the i-
scope VL will induce less haemodynamic stress response
as compared to the Macintosh laryngoscope in controlled
hypertensive patients. Aim of the study was to compare
the haemodynamic stress response associated with
orotracheal intubation wusing VL or Macintosh
laryngoscope in controlled hypertensive patients.

Methods

This prospective randomised study was conducted after
approval from institutional ethics committee and
registration with clinical trial registry of India
(CTRI/2020/08/027461) between 1st November 2018 to
31st March, 2020.

Inclusion criteria were patients of either sex, age
between 18 to 65 years belonging to American Society of
Anesthesiologists  (ASA) Grade Il, controlled
hypertensive patients, posted for elective surgery under
general anaesthesia. According to American Heart
Association 2017 guidelines, hypertension is defined as
blood pressure more than 130/80 mm Hg and were
included in this study. [12] Patients with uncontrolled
hypertension (blood pressure more than 140/90 mmHg
despite on regular treatment), [13] known coronary or
cerebrovascular disease, patients with anticipated
difficult airway, pregnant patients, patients with body
mass index > 30 kg/m2 and patient’s refusal to participate
in study were excluded.
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Sample size was calculated based on a previous study
[4] in which haemodynamic changes following
endotracheal intubation with glidescope video-
laryngoscope in patients with untreated hypertension
were observed and found that mean values of mean blood
pressure (MBP) and pulse rate (PR) at 1 min after
intubation in Macintosh group was 94.30 + 9.34 and
78.20 + 7.41 respectively and in VL group was 105.34 +
11.14 and 86.37 + 14.09 respectively. Taking these
values as reference, the minimum required sample size is
60 patients (30 patients in each group) with 80% power
of study and 5% level of significance.

Formula for calculating sample size was: comparing
mean of two groups

N>=2(standard deviation)2*(Za + ZB)2 (mean
difference)2

Where Z, is value of Z at two-sided alpha error of 5%
and Zp is value of Z at power of 80% and mean difference
is difference in mean values of two groups.

For MBP: Pooled standard deviation=square root
((9.34%9.34+11.14*11.14)/2)=10.28
n>=(2*10.28*10.28*(1.96+.84)2)/(105.34-
94.30)2=13.59=14(approx.)

For PR: Pooled standard deviation=square root
((7.41%7.41+14.09*%14.09)/2) =11.26

n>=(2*11.26*11.26*(1.96+.84)2)/(86.37-
78.20)2=29.78=30(approx.)

A written informed consent taken from all the patients
one day prior to surgery and 60 patients were randomly
divided into two group of 30 patients each by computer
generated random number.

A proper pre-anaesthetic evaluation was done in all
patients. All patients were kept nil per oral atleast for 8
hours for solid oily food and 2 hours for water. Patients
were given the morning dose of their prescribed
antihypertensive drugs two hours pre-operatively. In the
operation theatre, standard monitors non-invasive blood
pressure, pulse oximeter and 5 lead electrocardiogram
were attached and baseline readings for PR, systolic
blood pressure (SBP), diastolic blood pressure (DBP),
MBP and oxygen saturation (SpO2) were recorded. An
IV cannula (18 G or 20G) is secured in hand and ringer
lactate were started. Patients were given Inj. Midazolam
0.03 mg/kg and Inj. Fentanyl 2mcg/kg i.v. Pre-
oxygenation was done with 100% oxygen at the rate of 6
liter/minute using circle breathing system for 3 minutes
using appropriate size face mask. Anaesthesia was
induced with Inj. Propofol 2 mg/kg i.v. After facemask
ventilation was established, 0.1 mg/kg vecuronium
bromide was given intravenously. Endotracheal
Intubation was carried out after 3 minutes, with
appropriate sizecuffed endotracheal tube (ETT) using the
device undertaken for the study, by an experienced
anaesthesiologist with more than 4 years of anaesthesia
experience. Allocation concealment was done by a
sequentially numbered opaque envelop.

Group V: Intubation with i-scope videolaryngoscope
(M/s VBM India Co., India, Model I-scope) was done.
After introducing the blade along the midline of the
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tongue, the laryngeal opening was observed on the screen
and endotracheal tube introduced.

Group M: Intubation was done using Macintosh
laryngoscope. The laryngoscope was advanced by
displacing tongue laterally till the tip of the blade reaches
the vallecula. The epiglottis was lifted till vocal cord
structures were seen and then ETT was inserted.

Confirmation of tracheal intubation was done with five-
point auscultation and capnography.

If the airway could not be secured using Macintosh or
videolaryngoscope even after three attempts, failure of
insertion was declared and an alternative device was
inserted and these patients were exluded from the study.

The PR, SBP, DBP, MBP and SpO2 were noted
immediately after intubation and at 1, 2, 3, 5 and 10
minutes after intubation. Anaesthesia was maintained
with oxygen and nitrous oxide (50:50), intermittent
vecuronium and 1MAC isoflurane.

Primary objectives of the study were haemodynamic
changes like PR, SBP, DBP and MBP and these
parameters were recorded at baseline, before intubation,
immediately after intubation and at 1, 2, 3, 5 and 10
minutes after intubation. Secondary objectives of the
study were number of attempts and duration of each
attempt (measured from the time the face mask is taken
away from the face until the end-tidal CO2 curve appears
on the monitor) and any adverse effect like soft tissue
injuries.

In statistical analysis categorical variables were
presented in number and percentage (%) and continuous
variables were presented as mean + SD and median.
Normality of data was tested by Kolmogorov-Smirnov
test. Quantitative variables were compared using
Independent t test. Mann-Whitney Test (when the data
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sets were not normally distributed) between the two
groups. Qualitative variables were compared during Chi-
Square test/Fisher’s Exact test. A p value of <0.05 was
considered statistically significant. The analysis was
done using Statistical Package for Social Sciences
(SPSS) version 21.0.

Results

Total 73 patients were assessed and 60 patients
included and completed the study. Total asseseed,
excluded, recruited and randomised patients are shown in
consort diagram (Figure 1). The mean age in Group V
was 48.13 + 6.21 years and in group M was 48.7 + 7.62
years and statistically similar. Age distribution with
respect to less than 40 years, 40 to 50 years and more than
50 years were also similar in both groups. There was
statistically similar gender distribution, body mass index
(BMI), modified Mallampatti score in both groups (Table
1).

There was no significant difference at baseline and after
induction/immediately before intubation in mean (SD)
PR per minute, DBP in mmHg, SBP in mmHg and MBP
in mmHg between group V and group M (Figure 2-5).
The mean (SD) PR, SBP, DBP and MBP after intubation
in group M were significantly higher (p<0.001) as
compared to group V, immediately after intubation,l
min, 2 min, 3 min, 5 min and 10 min after intubation
(Figure 2-5). Secondary outcomes of study like number
of attempts for intubation and time taken for first
intubation attempt were also similar in both the groups.
One patient in each group had soft tissue injury.

Table 1- Demographic details

GroupV GroupM P value
(n=30) (n=30)
Age in years 48.13 £ 6.21 (38-61) 48.7 £ 7.62 (36-64) 0.753
Age Distribution in years <=40 4(13.33) 5 (16.67) 0.883
41-50 16 (53.33) 14 (46.67)
>50 10 (33.33) 11 (36.67)
Gender Male 19 (63.33) 12 (40) 0.071
Female 11(36.67) 18(60)
MMP Score 1 3(10) 8 (26.67) 0.691
2 27(90) 20(66.67)
3 0 2(6.67)
BMI in kg/m2 22.88 £ 2.61 (18.5-28.7) 22.81£157(19.8-25.1) 0.812
Number of intubation attempts 1 28 (93.33) 26 (86.67) 0.671
2 2 (6.67) 4 (13.33)
Duration of first intubation attempt in seconds 27.03 + 2.65 (20-32) 26.23 + 8.7 (18-65) 0.632

Data is represented as Mean £ SD (Range) or n(%). BMI: Body mass index; MMP: Modified Mallampatti Score; SD: Standard Deviation
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Figure 1- Consort diagram
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Figure 5- Comparison of mean blood pressure in two
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Discussion

Attenuating the haemodynamic stress response to
laryngoscopy and tracheal intubation is main concern for
anaesthesiologist. ~ Haemodyanic  stress  response
asccociated with many serious complications, special
attention is needed in patients with comorbidities such as
hypertension and cardiovascular diseases.[14] Due to its
specially designed blade structures and video assisting
during procedures reducing the forces required for lifting
the epiglottis and less movements at cervical spine are
required to visualize the glottis, and that is considered as
the reason for lower haemodynamic stress responses and
helps in easy passage of the tracheal tube in case of
difficulty.[4, 15-17] Multiple studies show that in
healthy patients, haemodynamic stress responses were
same in both videolaryngoscope and Macintosh
laryngoscopes. [9, 18,19] However, evidence is scant
about the use of VL in hypertensive patients. [9]

We found that VL maintained haemodynamic stability
during intubation better than Macintosh laryngoscope;
with comparable attempts and duration of attempts

We found that, PR was similar in both group at baseline
and just before intubation. However, PR was on higher
side till 10 minutes of study period after intubation in
Macintosh group as compared to VL. In our studies PR
was relatively low in VL group may be due to less
intubation time and use of soft tip malleable guide, which
caused less irritation of vocal cord structures. Our study
is in agreement to study by Peirovifar A et al, [19] who
compared haemodynamic responses to orotracheal
intubation in hypertensive patients using Macintosh
laryngoscope and VL and found that heart rate during
laryngoscopy as well as immediately and 1 minute after
intubation was significantly lower in VL group than
Macintosh group. Mogahed et al, [16] reported that heart
rate was significantly increased in Macintosh group at 2
and 5 minutes after intubation compared to VL
(P=0.001). Recently, Cengiz S et al, [20] compared
haemodynamic  response in  hypertensive  and
normotensive patients with both VL and Macintosh
laryngoscope and concluded that only the difference in
pulse rate measurements at 5 minutes reading was
statistically significant.

We also observed that SBP, DBP and MBP at baseline,
after induction and immediately before intubation
between VL and Macintosh group were similar and then
these parameters were higher in Macintosh group after
intubation for 10 minutes of study period. In a study by
Peirovifar A et al,[19] SBP during laryngoscopy and
immediately and 1 minute after intubation was
significantly lower in glidescope group than Macintosh
group which is similar to that in our study. At two, three,
and four minutes after intubation, no difference was
found among the two groups; however, at five minutes
after intubation, SBP was lower in Macintosh group as
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compared to VL. They showed no difference in DBP
between groups during laryngoscopy as well as
immediately and one minute after intubation. At five
minutes after intubation, DBP was lower in VL. MBP
during laryngoscopy as well as immediately and one
minute after intubation was significantly lower in VL
(Glidescope) than Machintosh group. At two, three, and
four minutes after intubation, MBP was significantly
lower in VL group. [18] Dashti et al, also found that SBP,
DBP and MBP were similar at the baseline in both
groups. These blood pressure parameters increased after
intubation and were significantly higher in the Macintosh
group than the VL group in the first 3 minutes after
intubation. However, the values returned to pre-
intubation levels after 5 minutes in both groups. [4]

One more similar study done by Abdelgawad et al, in
hypertensive patients, that SBP and DBP were similar at
the baseline in both groups, but were significantly higher
in Macintosh group than VL at 1,2,3 minutes after
intubation (p<0.005). [21]

Mogahed MM et al, found that MBP was significantly
increased in Macintosh group at 2- and 5-minute post-
intubation compared to VL group (P=0.001). This study
results were similar to our study. [14]

Complications related to laryngoscopy were
contradictory in different studies. Ali QE et al showed
more complications in Macintosh group whereas Hst WT
et al showed more complications in VL. [18, 22] In our
studies only 2 patients (one in each group) had soft tissue
injury. The adverse events are quite common with
incidence up to 90%. Postoperative hoarseness and sore
throat are also very common due to laryngoscopy,
intubating aids and ETT itself. [23]

There is a dearth of studies regarding comparison of
haemodynamic  stress response associated  with
orotracheal intubation using video laryngoscope and
Macintosh laryngoscope in controlled hypertensive
patients who are more susceptible to these changes. Thus,
our study can act as a stepping zone for further larger
studies to find out better technique for endotracheal
intubation. Many of our results corroborated with other
studies done at different times and in different places.
This study, thus, add to the already existing literature
about the use of video laryngoscope and Macintosh
laryngoscope in controlled hypertensive patients.

Our study has certain limitations, first, we could not
blind the anaesthesiologist to the laryngoscope being
used. Secondly, results of the study may have differed in
the hands of inexperienced or less experienced
anaesthsiologist and lastly, it was difficult to homogenize
some patient factors while conducting the study on
hypertensive patients such as drug therapy which may
affect haemodynamics.

In conclusion, we found that intubation with the use of
i-scope videolaryngoscope results in less haemodynamic



16

stress response compared to Macintosh laryngoscope in
controlled hypertensive patients.

Conclusion

We found that intubation with the use of i-scope
videolaryngoscope results in less haemodynamic stress
response compared to Macintosh laryngoscope in
controlled hypertensive patients.
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