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ABSTRACT

Background: Endotracheal intubation with the Macintosh has been associated with difficult
visualization of the glottis, difficult intubation, high force,extensive manipulation with signifi-
cant hemodynamic changes, which may be life threatening in vulnerable patients. We assume
that Glidescope has less hemodynamic effects and less postoperative complication.
Methods: Ninety eligible patients with controlled hypertension were randomly allocated into
two groups with 45 patient in each group, G group for the Glidescope and M group for the
Macintosh. Both groups were compared for hemodynamic changes including systolic, diastolic,
mean blood pressure, heart rate as primary outcome while first attempt success rate, number
of attempts, Cormack Lehane score, postoperative sore throat, hoarseness of voice and airway
injury as secondary outcome.

Results: Analysis of hemodynamic changes showed that the Glidescope decreased hemody-
namic response to endotracheal intubation in controlled hypertensive patients with better
intubation condition using Cormack Lehane score, first attempts success rate and number of
needed trials compared to Macintosh laryngoscope. Also, Glidescope showed less post opera-
tive complications as sore throat and hoarseness of the voice; meanwhile, no airway injury
happened in both groups. However, Glidescope needed more time for completion of
intubation.

Conclusions: It could be concluded that using the Glidescope for endotracheal intubation in
controlled hypertensive patients in comparison to Macintosh was associated with significant
decrease in hemodynamic stress responses, decreased incidence of postoperative sore throat
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and hoarseness of voice and it improved the endotracheal intubation process.

1. Introduction

Endotracheal intubation is one of the commonest
essential skill for many anesthesiologists [1]. The tradi-
tional endotracheal intubation technique using the
direct laryngoscopy Macintosh has significant impact
on the patient hemodynamic system that results from
stimulation of nociceptors in the pharynx, larynx and
trachea during airway manipulation which send affer-
ent impulses along the glossopharyngeal nerve and
vagus nerve, respectively, leading to stimulation of
the superior cervical sympathetic plexus resulting in
exaggerated sympathetic neuro-hormonal changes
[2]; this hemodynamic stress response could be life
threatening in patients with cardiovascular diseases
[3]. The magnitude of hemodynamic response is
directly related to the force and duration of laryngo-
scopy [4].

Postoperative sore throat and hoarseness of voice is
an important issue following endotracheal intubation
which results from soft tissue edema and mucosal
erosions and may be significant enough to cause
nerve injury [5]. So, many techniques have been trialed
to increase the success rate of endotracheal intubation,

improving the quality of intubation condition and
decreasing the needed force and manipulation and
thus decreasing associated complications [6].

The Glidoscope video laryngoscope is a device con-
sisting of a blade with a 60° curvature and a handle in
one piece; it has a camera under its surface for direct
visualization of the glottis, and so it does not require
alignment of the oropharyngeal axis to visualize the
vocal cords [7]. According to its design, less upward
lifting force during laryngoscopy and intubation is
required and this result in less hemodynamic effect
and post operative complication [8].

Hypertension is considered as a modified risk factor
for the cardiovascular and cerebrovascular events; its
long-term complications may be a cause of periopera-
tive concern regardless of the hypertensive control.
These complications affect variety of body systems
from coronary heart disease, cerebrovascular acci-
dents, cerebral infarctions up to hypertensive retino-
pathy and end stage kidney disease [9].

It was reported that Glidescope had no significant
advantage over Macintosh in attenuating circulatory
response to endotracheal intubation in normotensive
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patients [10]. Till now, few clinical trials investigated
hemodynamic effects of Glidescope in hypertensive
patients. We hypothesized that the Glidescope could
induce less hemodynamic changes among hyperten-
sive patients during endotracheal intubation and so
the current study was designed to compare hemody-
namic effects of Glidescope in comparison to
Macintosh laryngoscope in controlled hypertensive
patients as primary outcome. While the first attempt
success rate, intubation time and postoperative airway
complications were recorded as secondary outcome.

2. Patients and methods

This prospective randomized study was carried out
over one year that started in November 2017 in
Urology and Nephrology Centre, Mansoura University.
After approval from Institutional Research Board, of
faculty of medicine, Mansoura University with number
Ms/17.10.93, it was registered at clinical trial with regis-
trations number NCT03316443. Written informed con-
sent was obtained from the patients aged more than
20 years old with American Society of Anesthesiologist
score (ASA) Il or ASA Ill and with controlled hyperten-
sion (Controlled hypertension was defined as a blood
pressure around 140/90 mm Hg in hypertensive
patient and if the patient is diabetic or has chronic
renal disease it should be around 130/80 mm Hg)
[11]. Patients with body mass index less than 35,
Mallampati score 1 or 2, thyromental distance more
than 5 cm and central interincisor distance more than
3 cm were included. Patient’s refusal, uncontrolled
hypertension, major cardiac diseases, cerebrovascular
accident, with history of difficult intubation, facial
deformity, cervical spine injury and patients who
have any allergy from any drug used in this study
were excluded.

2.1. Anesthetic management

On the day before surgery, pre-anesthetic checkup of
all patients was done and the study protocol was
explained to all patients and all patients fasted for
6 hours before the surgery. All patients received their
regular antihypertensive medications till the morning
of surgery.

On arrival to the operation room, the routine mon-
itoring including electrocardiogram, non-invasive
blood pressure and pulse oximetry were set.
Peripheral intravenous cannula was inserted and ace-
tated Ringer was started at rate of 4-6 ml/kg/h.
Induction of anesthesia was similar in all patients in
both groups with pre-oxygenation for 5 min and then
they received midazolam 0.02 mg/kg, fentanyl 1 pg/kg
and Propofol 2 mg/kg slowly intravenously until loss of
verbal contact, and then rocuronium 0.6 mg/kg with
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establishment of adequate neuromuscular block, con-
trolled ventilation was carried out using a face mask
with 100% oxygen. After 3 min of establishment of
adequate neuromuscular block, the trachea was intu-
bated randomly using either Glidescope or Macintosh
laryngoscope according to group randomization.
Eligible 90 adult patients were randomly allocated by
a computer-generated randomization sequence into
two equal groups with 45 patients in each group.
Macintosh group (Group M) with 45 patients were
intubated by Macintosh laryngoscope and Glidescope
group (Group G) with 45 patients were intubated by
Glidescope (Figure 1).

All patients were intubated by a suitable sized tube
(in males 8 mm and in females 7.5 mm internal dia-
meter). In Macintosh group, we used a blade size 3 at
first and if failed then blade size 4 was used. The
laryngoscope was advanced in patient's mouth displa-
cing the tongue laterally, till the Macintosh blade’s tip
positioned in the vallecula, and then the base of the
tongue was displaced upward and forward till expo-
sure of the glottis, then the endotracheal tube was
advanced into the trachea. In Glidescope group, size
3 blade was used and if failed then blade size 4 was
used. Glidescope was introduced gently throw the
mouth and was slid down along the midline of the
tongue, till Glidescope blade’s tip was positioned in
the vallecula, and then gentle lifting force was applied
for exposure of the glottis. The endotracheal tube was
loaded on the 60 degree bent stylet of the Glidescope
and when the glottis was exposed it was inserted into
the trachea by the same operator.

External pressure to the front of the neck was
applied on request of the operator by another anesthe-
tist. All intubation processes were performed by a single
expert anesthetist. After placement of the endotracheal
tube, the cuff of the tube was inflated gradually and
controlled ventilation was started. When carbon dioxide
trace was displayed, chest was auscultated to ensure
proper tracheal positioning and to exclude bronchial
intubation and then the tube was fixed. All patients
were mechanically ventilated with tidal volumes of 6-
8 ml/kg, with respiratory rate 12 breath per min and
positive end expiratory pressure 5-8 cmH20 to keep
end tidal carbon dioxide around 30-35 mmHg.
Anesthesia was maintained in all patients using (1-
1.5%) minimum alveolar concentration of sevoflurane
in oxygen/air mixture with Fio, about 35-40%.

2.2. Monitoring

Systolic blood pressure, diastolic blood pressure, mean
arterial blood pressure and heart rate were recorded at
the basal, after induction and immediately before intu-
bation, immediately after completion of intubation, after
1 min of intubation, after 2 min of intubation, after 3 min
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Eligibility of patients

120 cases

30 patients were excluded:

e 10 patients were uncontrolled
hypertension

A 4

A 4

e 10 patients were morbidly obese
e 10 patients suspected difficult

Allocation of patients

90 cases
Allocation
Allocated to G group (n=45 patients) Allocated to M group (n=45 patients)
+ Received allocated intervention (n=45) + Received allocated intervention (n=45)
«+ Did not receive intervention (n=0) «+ Did not receive intervention (n=0)
v Follow-U v
oliow-
Lost Follow up (n=0) P Lost Follow up (n=0)
Discontinued intervention (n=0) Discontinued intervention (n=0)
\ 4 . \ 4
Data collection and analysis (n=45) Analysis Data collection and analysis (n=45)
| ——
Excluded from analysis (n=0) Excluded from analysis (n=0)

Figure 1. Concert flow chart of the study.

of intubation, after 5 min of intubation and after 10 min
of intubation. The intubation attempt failure was defined
when the intubation times exceed 120 seconds, esopha-
geal intubation occurrence or desaturation with arterial
oxygen saturation drop below 90%. Only three attempts
were allowed, and then anesthesia was carried out
according to decision of the attending anesthetist with
exclusion of the case from the study. Face-mask inter-
mittent positive pressure ventilation with 100% oxygen
was carried out in between the intubation attempts. The
intubation process was assessed using first attempt suc-
cess rate, number of attempts, intubation time and
Cormack Lehane score. The intubation time was defined
as the period from termination of face mask oxygenation
and insertion of the blade into the patient mouth till the
appearance of carbon dioxide trace after positive pres-
sure ventilation [12]. Cormack Lehane score is based on
the laryngoscopic view as following: grade 1: full view of
the glottis, grade 2: partial view of the glottis, grade 3:
only the epiglottis appear and grade 4: neither the
glottis nor the epiglottis appear [13].

2.3. Postoperative follow up

All patients were assessed postoperatively for the sore
throat and hoarseness of voice according to the
4-point score [14].

Sore throat was graded as none = 0, mild = 1 (less
severe than with common cold), moderate = 2 (similar to
common cold), severe = 3 (more severe than with com-
mon cold). Hoarseness of voice was graded as none = 0,
mild = 1 (noted only by the patient), moderate = 2
(obvious to the observer), sever = 3 (like aphonia).

2.4. Statistical analysis

Sample size was calculated using G*power analysis
program, by using a prior power analysis with accuracy
mode calculation. The power analysis was based on
a previous pilot study of 20 patients. The sample size
was selected to detect the incidence of 25% increase in
mean arterial blood pressure above the basal values as
a difference in between the studied groups. A sample



of 45 patients for each group will be required to
achieve a power of 80% (two tailed) with a-error
of 0.05.

The collected data were coded, processed and ana-
lyzed using the SPSS (Statistical Package for Social
Sciences) version 22 for Windows® (SPSS Inc, Chicago,
IL, USA). Qualitative data were presented as number
percentage. The two groups were compared for quali-
tative data by Chi-Square test (x2). Quantitative data
was tested for normality by Kolmogorov-Smirnov test.
Normally distributed data were presented as mean +
SD. Independent Student t-test was used for compar-
ison between the two groups. Paired samples t-test
was used to compare patients in the same groups at
different time points. P-value <0.05 was considered to
be statistically significant.

3. Results

Ninety adult patients of both sex aged above 20 years
were randomly allocated into two groups (45 patients
in each) and they completed this randomized clinical
trial. The demographic data were comparable in both
groups (Table 1). Associated comorbidities, antihyper-
tensive medications used, preoperative assessment of
Mallampati score, mean central inter-incisor distance
and mean thyromental distance in both studied
groups values are recorded in Table 2 with no statis-
tical significant differences between both studied
groups.

Systolic blood pressure changes in response to intu-
bation showed significant decrease in both studied
groups in comparison to basal value at induction of
anesthesia up to 10 min of intubation except at
immediate after intubation in which G group showed
significant decrease (134.64 + 11.70) compared to
basal value but M group showed no significant differ-
ence in the systolic blood pressure compared to its
basal value (Table 3).

Regarding diastolic blood pressure changes in
response to intubation immediately before intuba-
tion up to 10 min of intubation process, the diasto-
lic blood pressure in both studied groups

Table 1. Demographic data in both studied groups.

G group, M group,

Variable N =45 N =45 P-value
Age (years) 579 + 87 57.1+96 0.680
Gender

-Male 24 (53.3) 30 (66.7) 0.113

-Female 21 (46.7) 15 (33.3) 0.183
Height (cm) 168.2 £ 7.1 168.47 + 8.26 0.849
Weight (kg) 85.98 + 10.96 84.96 + 14.46 0.706
BMI (kg/m?) 30.35 + 3.89 29.8 + 4.5 0.552
ASA 170/l 0/45/0 0/45/0 1

Continuous data expressed as mean + SD. Categorical data expressed as
number and percentage (%).

P: probability.

Significant intergroup difference (p-value >0.05).

G group: Glidescope group and M group: Macintosh group.
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Table 2. Associated comorbidities, antihypertensive medica-
tion and preoperative airway assessment in both studied
groups.

G group, M group,
Variable N =45 N =45 P-value
Chronic kidney 1 (2.2%) 1(2.2%) 1.00
disease
Diabetes mellitus 15 (33.3%) 11 (24.4%) 0.486
Ischemic heart 1(2.2%) 0 (0%) 1.000
disease
Autoimmune disease 0 (0%) 1(2.2%) 1.000
Antihypertensive
medication:
ACEIS 7 (15.6%) 10 (15.6%) 0.812
BB 18 (40.0%) 17 (40.0%) 1.000
ccB 18 (40.0%) 17 (40.0%) 1.000
BB+ CCB 2 (4.4%) 1 (4.4%) 1.000
ARB 1 (2.2%) 0 (0%) 1.000
Mallampati score:
1 12 (26.7%) 12 (26.7%) 1.000
2 33 (73.3%) 33 (73.3%) 1.000
3 0 (0%) 0 (0%) 1.000
4 0 (0%) 0 (0%) 1.000
Central inter-incisor 3.02 £0.15 3.01 £ 0.06 0.320
distance (cm)
Thyromental distance 5.63 + 0.69 5.69 £ 0.71 0.707

(cm)

Continuous data expressed as mean * SD. Categorical data expressed as
number and percentage (%)

ACEIS = Angiotensinogen converting enzyme inhibitors.

BB = Beta -blocker.

CCB = Calcium channel blocker.

A R B = Angiotensin receptor blocker.

No statistical significant differences between both studied groups.

G group: Glidescope group and M group: Macintosh group.

Table 3. Systolic blood pressure (mmhg) changes in both
studied groups.

G group, M group,
Time N =45 N =45 P-value
Basal 140.04 £ 11.67 14147 £1034 0.725
After induction 135.58 +£ 14.62 141.02 £ 1577 0.012*
P =0.059 P =0.828
Immediately before 125.13 £13.59 126.38 £ 15.03 0.783
intubation P < 0.0001** P < 0.0001**
Immediately after 134.64 £ 11.70 13831+ 1644 0.226
intubation P =0.03** P =0.265
1 min after intubation 125.53 £13.99 126.38 + 15.04 0.855
P < 0.0001** P < 0.0001**
2 min after intubation 113.87 £ 10.6 10896 £ 84  0.522
P < 0.0001** P < 0.0001**
3 min after intubation 106.69 £9.48 103.96 £+ 80 0.145
P < 0.0001** P < 0.0001**
5 min after intubation 110.96 £ 19.97 106.73 + 14.46 0.254
P < 0.0001** P < 0.0001**
10 min after intubation 80.18+15.22 7844 + 1045 0.531
P < 0.0001** P < 0.0001**

Data expressed as mean + SD.

P: probability.

G group: Glidescope group and M group: Macintosh group.

*P-value: significant intergroup difference (p-value >0.05).

**P-value: significant intragroup difference with the basal value (p-value
>0.05).

significantly dropped with both groups with nearly
equal values compared to their basal value
(P < 0.0001) except that immediately after intuba-
tion, diastolic blood pressure in M group showed
significant increase (97.04 £ 9.29) from the basal
value in comparison to G group (82.58 + 13.32)
(p < 0.0001) (Table 4).
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Table 4. Diastolic blood pressure (mmhg) changes in both
studied groups.

G group, M group,
Time N =45 N =45 P-value
Basal 80.76+13.0 81.76x£11.0 0.695
After induction 79.44 £ 14.47 80.7111.67 0.649
P =0.436 P =0.468
Immediately before 74.78 + 10.92 74.56+9.65 0.919
intubation P < 0.0001** P < 0.0001**
Immediately 82.58 £ 13.32 97.04 +9.29 <0.0001*
after intubation P =0.387 P < 0.0001**
1 min after intubation 73.89 £ 13.55 7536 +£9.25 0.550
P =0.001** P =0.001**
2 min after intubation 67.44 + 1239  68.78 +9.02 0.561
P < 0.0001** P < 0.0001**
3 min after intubation 62.73 £ 1038  63.67 +7.73 0.630
P < 0.0001** P < 0.0001**
5 min after intubation 63.29 + 1099  61.51 +9.31 0.410
P < 0.0001** P < 0.0001**
10 min after intubation 65.69 + 1222  63.80 + 11.03 0.443
P < 0.0001** P < 0.0001**

Data expressed as mean +SD.

P: probability.

G group: Glidescope group and M group: Macintosh group.

*P-value: significant intergroup difference (p-value >0.05).

**P-value: significant intragroup difference with the basal value (p-value
>0.05).

Table 5. Mean arterial blood pressure (mmhg) changes in both
studied groups.

Table 6. Heart rate data (beat/min) in both studied groups.

G group, M group,
Time N =45 N =45 P-value
Basal 87 + 16.56 83 £ 1591 0.27
After induction 86 + 16.38 83 + 14.58 0.44
P=034 P=0.75
Immediately before 81 + 14.59 79 £12.93 0.41
intubation P < 0.0001** P < 0.0001**
Immediately after 84 + 14.56 92 £17.1 0.02%
intubation P =0.06 P < 0.0001**
1 min after intubation 79 +13.95 82 + 14.27 0.28
P < 0.0001** P=0.59
2 min after intubation 76 + 13.09 78 + 13.02 0.51
P < 0.0001** P < 0.0001**
3 min after intubation 75+ 12.19 76 +12.13 0.72
P < 0.0001** P < 0.0001**
5 min after intubation 74 +12.16 76 + 11.88 0.53
P < 0.0001** P < 0.0001**
10 min after intubation 76 £ 12.53 76 +12.12 0.81
P < 0.0001** P < 0.0001**

Data expressed as mean %SD.

P: probability.

G group: Glidescope group and M group: Macintosh group.

* P-value: significant intergroup difference (p-value >0.05).

**P-value: significant intragroup difference with the basal value (p-value
>0.05).

Table 7. Characteristic of the intubation process and examina-
tion of patients by Cormack lehane score in both studied
groups.

G group, M group, G group, M group,
Time N =45 N =45 P-value Variable N =45 N =45 p-Value
Basal 101.22 £10.26  97.31 + 9.54 0.064 External cricoid pressure:
After induction 100.04 £ 11.01  95.67 £11.42  0.068 Yes 1(2.2%) 12 (26.7%)  <0.0001*
P =0.466 P=0.278 No 44 (97.8%) 33(733) 0.017*
Immediately before 92.07 + 8.08 88.93 + 8.93 0.084 Change of blade (size 3 to 4):
intubation P < 0.0001** P < 0.0001** Yes 0 (0%) 4 (8.9%) 0.718
Immediately after 93.62 £9.53 106.22 + 10.88 <0.0001* No 45 (100%) 41 (91.1%) 0.694
intubation P < 0.0001** P < 0.0001** Usage of stylet:
1 min after intubation 85.51 £ 8.12 95.78 £9.96  <0.0001* Yes 45 (100%) 8(17.8%)  <0.0001*
P < 0.0001** P=0.39 No 0 (0%) 37 (82.8%) <0.0001*
2 min after intubation 80.58 + 8.33 83.89 + 8.18 0.06 Intubation time (sec): 2644+ 407 19.18+590 <0.0001*
P < 0.0001** P < 0.0001** First attempt success:
3 min after intubation 76.51 £ 7.70 78.64 + 8.74 0.22 Yes 45 (100%) 40 (88.9%) 0.017*
P < 0.0001** P < 0.0001** No 0 (0%) 5(11.1%) 0.025*
5 min after intubation 75.78 + 10.01 77.16 + 7.69 0.47 Number of attempts:
P < 0.0001** P < 0.0001** 1 45 (100%) 40 (88.9%) 0.017*
10 min after intubation ~ 80.18 £ 15.23  78.44 + 1045  0.53 2 0 (0%) 5(11.1%) 0.025*
P < 0.0001** P < 0.0001** Cormack lehane score:
Data expressed as mean +SD. 1 45 (100) 29 (64.4) <0'0001:
P: probability. 2 0 (0) 11 (24.4) <0.0001
. Gli . ; 3 0(0) 3(6.7) 0.137
G group: Glidescope group and M group: Macintosh group. 4 0(0) 2 (44) 0.376

*P-value: significant intergroup difference (p-value >0.05).
**P-value: significant intragroup difference with the basal value (p-value
>0.05).

Table 5 shows that the mean arterial blood pressure
significantly increased immediately after intubation in
M group (106.22 + 10.88) compared to its basal, while
G group showed significant drop (93.62 + 9.53) from its
basal value and as well after 1 min of intubation mean
arterial blood significantly higher in M group
(95.78 £ 9.96) compared to G group (85.51 + 8.12)
(p < 0.0001).

Table 6 shows that the heart rate changes in
response to intubation process immediately after intu-
bation in M group increased (92 + 17.1) in comparison
to its basal value and it is also significantly higher in
comparison to G group (84 + 14.56); however, after 1
min of intubation process, G group showed significant

Categorical data expressed as number and percentage (%).
P: probability.

*: significant intergroup difference (p-value >0.05).

G group: Glidescope group and M group: Macintosh group.

decrease in mean heart rate (79 + 13.95) in comparison
to its basal value, which was also significantly
decreased more than the decrease in M group
(82 £ 14.27) (p < 0.0001).

Table 7 demonstrates the characteristics of the pro-
cess of intubation in which external cricoid pressure
was applied in 1 case only in G group while it was
applied in 12 cases in M group with (p < 0.0001) and
there was no need to change the blade from 3 to 4 in
G group while it was needed in four patients in
M group with no significant difference between both
groups. Stylet was used in all patients in G group
(100%) while it was applied only in eight cases in



Table 8. Post intubation complications in both studied group.

G group, M group,
Variable N =45 N =45 p-Value
Post-operative sore throat:
0 45 (100%) 40 (88.9%) 0.017*
1 0 (0) 5(11.1) 0.025*
2 0 (0) 0 (0) 1
3 0(0) 0(0) 1
Post-operative hoarseness
of voice:
0 45 (100%) 40 (88.9%) 0.017*
1 0 (0) 5(11.1) 0.025*
2 0 (0) 0 (0) 1
3 0(0) 0(0) 1
Airway injury:
Yes 0(0) 0(0) 1
No 45 (100%) 45 (100%) 1
Categorical data expressed as number and percentage (%).
P: probability.

*: significant intergroup difference (p-value >0.05).
G group: Glidescope group and M group: Macintosh group.

M group. The mean intubation time in G group was
prolonged (26.44 + 4.07 s) than in M group
(19.18 + 5.90 s). on the other hand, all cases in
G group underwent successful intubation in the first
trial while in M group, 40 cases showed first attempt
success and the other 5 cases which showed no suc-
cessful attempt in the first trial were intubated success-
fully after the second trial with significant difference
between both studied groups.

Mean arterial oxygen saturation changes in both
studied groups showed that the mean basal oxygen
saturation in both groups was above 99%, and that
continues till the end of the 10 min post intubation
interval without significant changes in both groups.

In Table 8, regarding analysis of post-operative com-
plications in both groups, all cases in G group had no
sore throat after intubation while in M group 40 cases
(88.9%) had no sore throat after intubation and 5 cases
(11.1%) had post-operative sore throat of grade 1.
Regarding post-operative hoarseness of voice, all
cases in G group had no hoarseness of voice after
intubation while in M group, 40 cases (88.9%) had no
hoarseness of voice after intubation and 5 cases
(11.1%) had post-operative hoarseness of voice of
grade 1. No cases complained from post-operative air-
way injury in both groups.

4. Discussion

Hemodynamic response to laryngoscope and tracheal
intubation remains of utmost concern in anesthesia
practice. Sympathetic stimulation and adverse physio-
logic events could be tolerated by healthy individuals,
but it may be detrimental in hypertensive patients.
Macintosh laryngoscopy to view the glottic opening
requires alignment of oral, pharyngeal and tracheal
axes in one line, causing tissue stretch painful stimulus
with subsequent stress response .while with the use of
videolaryngoscopic devices for tracheal intubation the
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lifting forces needed to visualize the glottis may be
reduced leading to attenuation of hemodynamic stress
responses to endotracheal intubation [15].

The current study demonstrated that both blood
pressure and heart rate increased significantly imme-
diately after endotracheal intubation in the Macintosh
group. On the other hand, the Glidescope group
showed decreased both blood pressure and heart
rate immediately after endotracheal intubation
process.

These results of our study could be explained by the
fact that the unique design of Glidescope provided
advantages make it superior to the Macintosh laryngo-
scope and other videoassisted devices regardless of
the Mallampati class or difficult intubation as
Glidescope does not require alignment of oropharyn-
geal axis to visualize the glottis and so less upward
lifting force with less manipulation of pharyngeal
structures is needed during intubation, producing
less stimulation of the pharyngeal and laryngo-
tracheal noci-ceptors with subsequent attenuation of
the sympathetic neuro-hormonal changes.

In agreement with the current study, Amini and
Shakib, when they designed study on patients under-
going caesarean section, claimed that the Glidescope
has significant hemodynamic changes in comparison
to the Macintosh in first 3 min after intubation. Later
on, they were similar in both groups [16]. Also, in
another study by Bankar on comparing the hemody-
namic response associated with using both i-scope
videolaryngoscope and Macintosh laryngoscope in
controlled hypertensive patients, they founded that
heart rate and blood pressure in Macintosh laryngo-
scope were significantly higher than with the i-scope
video laryngoscope [17]. There were fewer studies
on hypertensive patients [18]; however, there were
several studies on normal patients that found that
hemodynamic stress responses to intubation was
similar in both videolaryngoscope and Macintosh.
A study by inangil, comparing the hemodynamic
response associated with endotracheal intubation by
using both Glidescope and Macintosh in normoten-
sive patients, found that the Glidescope does not
have any advantage in comparison to Macintosh lar-
yngoscope as regard hemodynamic response and
they claimed that the long time needed by the
Glidescope resulted in equal hemodynamic response
in both groups [10]. Also, in a meta-analysis by
Hoshijima et al., who performed a comprehensive
database search from 13 articles comparing hemody-
namic response (including heart rate and mean blood
pressure) to tracheal intubation with the Glidescope
and Macintosh laryngoscope, found that Glidescope
did not lower the hemodynamic response after tra-
cheal intubation when compared with the Macintosh
laryngoscope [19] and this could be explained and
supported by Abdelgawad et al's study that
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comparing cardiac output and hemodynamic
response of intubation among different video laryn-
goscopies in normotensive and hypertensive patients,
they founded that both video laryngoscopies and
video intubation stylet devices attenuated only the
hemodynamic response to intubation compared to
the Macintosh laryngoscope only in hypertensive
patients but not in normotensive patients which
may be due to the fact that in hypertensive patients
the hemodynamic stress response exaggerated in
comparison to normotensive patients which could
be probably due to increased catecholamine levels
with marked peripheral vessels sensitivity to this cir-
culating catecholamines [20].

The Glidescope has antifog mechanism that pre-
vents clouding of the image on the video display,
allowing for clear magnified view and recognition of
different anatomical structures and anomalies in the
airway, but longer intubation time was required as
the stylet loaded with endotracheal tube was
inserted by the side of the blade till the tip of tube
faces the trachea and then the stylet should be
withdrawn and tube involved into trachea and so
it considered as disadvantage of Glidescope com-
pared to Macintosh laryngoscopes [21]. On the ana-
lysis of the characteristics of the intubation process,
the current study founded that the Glidescope
group showed better intubation conditions as
regard the need for external cricoid pressure, need
for changing the blade size, first attempt success,
number of attempts and Cormack Lehane score but
with prolonged intubation time in comparison to
M group. The same operator (with a reasonable
level of experience) performed the intubation in all
cases which minimizes the risk of bias of different
level of experience when multiple operators were
involved.

In parallel with the current study, a study by Jafra on
200 patients of suspected easy intubation to assess the
intubation process criteria by the Glidescope in com-
parison to the Macintosh found that the mean intuba-
tion time was significantly shorter in the Macintosh
group and he claimed that it was statistically signifi-
cant but clinically not relevant as it does not affect the
arterial oxygen saturation [22].

While in contrast to current study, Choi and his
colleague designed a multicentric study, where the
first attempt success rates were not significantly differ-
ent (85.7% in the Glidescope group and 82.3% in the
Macintosh group); they explained that it is due to
presence of operators with different level of skills and
experience [23]. On the other hand, Nandakumar
investigated the quality of intubation process in 45
morbidly obese patients using Glidescope, Macintosh
and McCoy and reported that the intubation time was
significantly longer in Glidescope group but the
Cormack Lehane score and intubation difficulty scale

had no significant difference between the three
devices which may be due to the high level of skill of
the investigator who performed intubation pro-
cess [24].

But when Akbarzadeh compared the intubation
condition in 102 obese patients using Glidescope,
Macintosh and McCoy, he found that the Glidescope
group shows significant improvement of the glottic
view and less intubation time than the other
groups [25].

Because of less manipulation and less force applied
with the Glidoscope compared to the Macintosh, it is
suspected to be associated with less postoperative
complications and airway injury; Thus, in the current
study, regarding the postoperative complications like
sore throat, hoarseness of voice and airway injury, the
Glidescope is considered very superior as no complica-
tions were reported. While five patients developed
mild sore throat and developed mild hoarseness of
voice in the Macintosh group, no airway injury
occurred in both groups. Similarly, in different studies
by Aqil and Najafi, they founded that the incidence and
severity of postoperative sore throat and hoarseness of
voice was significantly lower in the Glidescope group
than in the Macintosh laryngoscope group [5,26].

4.1. The limitations of the study include

First, there was a lack of the blindness. Second, mon-
itoring of the stress response better to be done by the
estimation of the stress hormones like cortisol and
catecholamines, which was not available at the time
of the study. Finally, the study was not applied for
patients with possible difficult airway.

5. Conclusions

From the results of the current study, it could be con-
cluded that using the Glidescope for endotracheal
intubation in controlled hypertensive patients in com-
parison to Macintosh laryngoscope was associated
with significant decrease in hemodynamic changes
including heart rate, blood pressure immediately after
intubation and for 1 min after intubation with
decreased incidence of postoperative complications
regarding sore throat and hoarseness of voice and
improved conditions of endotracheal intubation pro-
cess, while it required more time for completion of
intubation.
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