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Background: Endotracheal intubation is usually associated with hemodynamic changes, especially in patients undergoing cesarean
section by general anesthesia. GlideScope® videolaryngoscope (GVL) is a novel video laryngoscope, which does not need direct exposure
of vocal cords and produces lesser hemodynamic changes due to lower degrees of trauma and stimuli to oropharynx than the Macintosh
direct laryngoscope (MDL).

Objectives: The aim of this study was to compare hemodynamic changes following endotracheal intubation with GVLand MDLin patients
undergoing cesarean section by general anesthesia.

Materials and Methods: Seventy patients undergoing elective cesarean section by general anesthesia requiring endotracheal intubation
were randomly allocated to be intubated with either GVL (n=35) or MDL (n =35). Systolic, diastolic and mean arterial blood pressure (MAP),
aswell as pulse rates, and rate pressure product (RPP) were compared at baseline, after induction of anesthesia, and after intubation at one-
minute interval for five minutes between the two groups. The patients were also compared for Mallampati score, sore throat, intubation
time and neonates’ Apgar scores.

Results: The patients were similar regarding systolic, diastolic and mean arterial blood pressure. Pulse rate changes were significantly
lower only at 1 and 3 minutes in the GVL group. The intubation times were 9.3 £ 1.4 and 10.6 + 1.7 seconds in the MDL and GVL groups,
respectively (P> 0.05). RPP was also lower in the GVL group at1and 2 minutes (P < 0.05) and returned to baseline afterwards. There was no
significant difference between the groups for Mallampati score, sore throat and Apgar scores.

Conclusions: Our study revealed that hemodynamic parameters with GVL are only better preserved in the first three minutes after
intubation in patients undergoing elective cesarean section and patients are similar regarding intubation time, sore throat and Apgar
score.

Keywords: Glidescope; Endotracheal Intubation; Cesarean Section; Hemodynamics; Laryngoscope

1. Background

Circulatory response following endotracheal intubation
can be significant and results in adverse outcomes (1, 2).
Several drugs are currently used to blunt these effects (3,
4); however, they might have deleterious effects on hemo-
dynamics. On the other hand, drugs such as opioids are
not usually used for blunting circulatory response follow-
ing endotracheal intubation in parturient due to their
adverse effects on neonates. Glidescope® videolaryngo-
scope (GVL, Glidescope®, Saturn Biomedical Systems Inc.,
Canada) is a relatively novel device used for both oral and
nasal endotracheal intubation in patients with normal
and difficult airways (5-7). It has been associated with high
success rates and minor complications even in hands
of novices (8). Unlike a Macintosh direct laryngoscope
(MDL), GVL with a specially designed blade and a 60° cur-
vature could decrease the upward lifting force and cervi-

cal spine motion required to expose the glottis that might
be associated with less hemodynamic changes. However,
it is reported that GVL had no significant advantage over
MDL in attenuating circulatory responses to orotracheal
intubation in normotensive patients (9-12).

2. Objectives

The purpose of this study was to compare GVL and MDL
for endotracheal intubation in patients undergoing ce-
sarean section with general anesthesia. The primary out-
come was to compare systolic, diastolic and mean arte-
rial blood pressure (MAP). The secondary outcome was
comparison of pulse rates, rate pressure product, Malla-
mpati score, sore throat, intubation time and the Apgar
scores between the two groups.
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3. Materials and Methods

After approval from the ethics committee of our insti-
tution and obtaining an informed consent from partici-
pants, seventy parturients with ASA class of 1 or 2 admit-
ted for elective cesarean section by general anesthesia
were recruited for the study. The exclusion criteria were
hypertension, predicted difficult airway, history of drug
abuse, dehydration, history of any other cardiovascular
diseases, history of consumption of any drugs known to
affect the cardiovascular system and diabetes mellitus.
Under a standard anesthesia, patients were randomly in-
tubated with either GVL or MDL using a computer based
system by a single experienced resident of anesthesiol-
ogy. After preoxygenation with 100% oxygen for three
minutes, anesthesia was induced with propofol 1.5 mg/
kg and succinylcholine 1.5 mg/kg was given to facilitate
endotracheal intubation. Anesthesia was maintained
with 50% nitrous oxide in oxygen and propofol 4 mg.kg"
Lh1before the delivery. The patients received midazolam
0.02 mg/kg and fentanyl 2 ng/kg after the delivery. Anes-
thesia was maintained with 70% nitrous oxide in oxygen
and propofol 4-6 mg.kg.h? to maintain pulse rates and
mean arterial blood pressure at 20% of the baseline val-
ues. The intubation time, defined as the time from grasp-
ing the endotracheal tube until observing a square wave
on the capnograph, was recorded. Noninvasive mean ar-
terial pressure (MAP), pulse rates (using electrocardiog-
raphy monitoring) and rate pressure product (RPP) were
recorded at baseline, after induction of anesthesia and
every minute for five minutes after intubation. Patients
were evaluated for development of sore throat before dis-
charge from recovery room (graded as none, mild, mod-
erate and severe) and neonate’s Apgar score.

We considered a difference of 20% in MAP as clinically
significant. A sample size of 28 was required to detect
such a difference between the groups for a power of 80%
at a significance level of 5%. We recruited 35 patients in
each group for possible missing. Arithmetic mean and
standard variation values for different variables were
calculated and statistical analyses were performed using
SPSS software for Windows, version 15 (SPSS Inc., Chicago,
IL, USA). We used independent student t-tests to compare
continuous variables with normal distribution, repeated
measure ANOVA for changes within the groups, and chi-
squared or Fisher’s exact test for non-continuous vari-
ables. P < 0.05 was considered significant.

4. Results

The patients were similar regarding demographic data
including age, weight, height and body mass index (BMI)
(Table 1). Mallampati scores were similar in the both
groups (Table 1). The intubation time was shorter in MDL
group than GVL group; however, the difference was not
significant (9.30 £ 1.40 seconds vs. 10.60 + 1.70; P = 0.68).
The patients were similar regarding systolic, diastolic and
mean arterial pressure at baseline. Systolic blood pres-

sure was significantly lower at 1 minute after intubation
in the GVL group (P = 0.02). However, it was not different
significantly. The patients were not different regarding di-
astolic and mean arterial pressure after intubation (Table
2). Pulse rates were significantly higher at 1, 2 and 3 min-
utes after intubation in MDL. Nevertheless, it returned to
baseline after four minutes (Table 3). RPP was similar at
baseline and after induction in the both groups. It was sig-
nificantly lower in the GVL group at 1 and 2 minutes after
intubation and returned to baseline with no significant
difference after 3 minutes. There was no significant differ-
ence between the groups regarding sore throat (Table 4).
The Apgar scores were 8.12 1.5 and 8.74 £ 0.67 in the MDL
and GVL groups, respectively (P =0.12).

Table 1. Patients’ Characteristics &P

The MDL The GVL PValue
Age,y 30.8+83 297473 0.656
Weight, kg 71.0 + 8.2 68.7+7.9 0.286
Height, cm 162.6 + 4.8 164.8+ 8.2 0.609
Mallampati grade 1 13(37.1) 17 (48.6) 0.408
Mallampati grade2  22(62.9) 18 (51.4)

@ Abbreviations: GVL, GlideScope® videolaryngoscope; MDL, Macintosh
direct laryngoscope.
Values are presented as Mean + SD and No. (%).

Table 2. Mean Arterial Pressures at Baseline, After Induction
and After Intubation in the Study Groups &P

Timing The MDL TheGVL PValue
Basic value, mm Hg 925%7.0 94.7%19.7 0.431
After induction, mm Hg 84.9+14.8 86.2+16.2 0.503
1Minute after intubation 89.1+11.8 91.8+13.4 0.309
2 Minutes after intubation 85.9+73 85.0+9.6 0.743
3 Minutes after intubation 85.8+8.3 851%09.1 0.791
4 Minutes after intubation 84.1+6.8 84.7t£11.7 0.778
5 Minutes after intubation 83.5+13.8 84.6+10.6 0.426

2 For abbreviations please refer to table 1 footnote.
Values are presented as mean + SD.

Table 3. Pulse Rates at Baseline, After Induction and After Intu-
bation in the Study Groups &P

Timing The MDL TheGVL P Value
Basic value 102.7+£13.7 985119 0.316
After induction 95.9+20.4 93.1+13.5 0.482
1Minute after intubation 98.6+193 95.7+9.6 0.298

2 Minutes after intubation 92.7+11.5 88.1+8.2 0.211
3 Minutes after intubation 88.2+9.1 83.8+10.1 0.155
4 Minutes after intubation 85.1+7.4 82.0+1l1 0.279
5 Minutes after intubation 83.5+9.3 83.6+103 0.743

@ For abbreviations please refer to table 1 footnote.
values are presented as mean * SD.
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Table 4. Incidence of Sore Throat in the Two Groups ab

Grade The MDL The GVL P Value
None 20 22 0.75
Mild 12 10 0.48
Moderate 3 3 0.87

2 For abbreviations please refer to table 1 footnote.
Data are presented as numbers.

5. Discussion

Our study revealed that hemodynamic changes fol-
lowing endotracheal intubation are similar after three
minutes with GVL and MDL in patients undergoing elec-
tive cesarean section with no significant difference on
Apgar scores and sore throat. Significant hypertension
and tachycardia are associated with tracheal intubation
under light anesthesia. The magnitude of response is
greater with increasing the force and duration of laryn-
goscopy. Although these changes are usually transient
returning to control levels within five minutes, they can
result in myocardial ischemia in patients with cardiac
disease. Hemodynamic responses to tracheal intuba-
tion are mainly due to the stimulation of oropharyngeal
structures produced by laryngoscopy and stimuli to lar-
ynx and trachea exerted by tracheal tube insertion. The
upward lifting force required to expose the glottis during
laryngoscopy is much less with glidescope compared to
the Macintosh laryngoscope (4.9-13.7 N vs. 35-47.6 N) and
results in less traction applied to soft tissues. Therefore,
it might be associated with less sympathetic stimulation.

Blunting adverse effects of endotracheal intubation and
provision of arapid technique are still a dilemma in partu-
rients. Increasing the depth of anesthesia can blunt these
deleterious effects; however, changes in concentration of
anesthetic agents in blood and at effector sites occur slow-
ly in relation to the onset and offset of airway stimuli and
hemodynamic responses. In addition, pharmacologic in-
tervention such as opioids might depress cardiovascular
system resulting in undesired hypotension and bradycar-
dia. Besides, it can have deleterious respiratory effects on
fetus. Therefore, it is generally suggested to administer
opioids after the delivery. Another approach to reduce car-
diovascular response to tracheal intubation is to modify
the technique of tracheal intubation.

It has been suggested that general anesthesia of clinical
standard depth can effectively suppress the pressor re-
sponse, but not the tachycardia response to orotracheal
intubation using a Glidescope (7). Although our patients
demonstrated better hemodynamic effects in the first
few minutes after intubation in the GVL group, param-
eters returned to baseline after 4 minutes in the both
groups, which is not of clinical importance. Furthermore,
these changes did not affect fetus. Our results are similar
to those of Dashti et al. who demonstrated better hemo-
dynamic responses with GVL than MDL in untreated pa-
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tients with hypertension (13). This in contrast to Xue et al.
and Zhang et al. (9, 10) and Pournajafian et al. (14) who
demonstrated similar hemodynamic stability following
oral endotracheal intubation using GVL than MD group.
Furthermore, Zhang et al. demonstrated similar hemo-
dynamic response to orotracheal intubation with either
fiberoptic broncoscope or GlideScope videolaryngoscope
(10). Similarly, the pressor response to nasal tracheal in-
tubation (NTI) has been reported to be similar with GSVL
and MDL. Nevertheless, the tachycardia response to NTI
was less and of a shorter duration when using GSVL than
MDL (15).

In summary, we concluded that endotracheal intuba-
tion is associated with similar hemodynamic changes
and fetal outcome with GVL and MDL in parturients un-
dergoing cesarean section.
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