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Abstract
Introduction  The timely management of a difficult airway is a critical skill for any anesthesiologist.
This includes proficiency in the use of different devices to aid in securing the airway. One such device
is the Truview EVO2 laryngoscope as an alternative to the conventional laryngoscope to intubate
patients with anticipated or unrecognized difficult airway.
Methods This study compared the Cormack-Lehane laryngoscopic view and ease of intubation in forty
patients randomized to be intubated using the Truview EVO2 or the Macintosh blade. Changes in
mean arterial pressure and heart rate were also noted.
Results Patients intubated with the Truview had a significantly better laryngoscopic view, fewer
attempts to put in the tube, and shorter time to successful intubation. Subjects in this group were
also noted to have lower mean arterial pressure after intubation.
Conclusion  The Truview laryngoscope afforded better laryngoscopic view and optimal conditions for
intubation in patients predicted to have difficult airways. The reduced hemodynamic stimulation also
presented an added benefit.
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afe perioperative care necessitates successful airway
    management.  Although infrequent, dif ficult
intubation may lead to morbidity or even mortality.
Based on available data the incidence of  difficult
intubation is 4.5% to 7.5%, whereas the incidence of
failed intubation is 0.01% to 0.03%.1  According to the
American Society of Anesthesiologists (ASA) closed
claims database from 1990 to 2007, 31-32% of claims
had death and brain damage as outcome. This was caused
by adverse respiratory events in 45% of cases -
attributable to inadequate ventilation in 7%, esophageal
intubation in 7%, and difficult intubation in 12%.2

Several airway devices and equipment have been
developed over the years to aid anesthesiologists in these
situations. Videolaryngoscopes and fiberoptic
bronchoscopes provide indirect visualization of  the

S glottis, with the latter involving a steeper learning curve.
The Truview EVO2 on the other hand is an optical
laryngoscope used like a conventional laryngoscope. It
has a slim, straight laryngoscope blade that has a tip
curved 40 degrees upward. The proximal blade is fitted
with a telescope that can be viewed with the naked eye
or an endoscopic camera head. A lateral port may be
connected to an oxygen source to prevent misting and
provides a continuous oxygen source during
intubation.1,3 According to Barak, Truview offers a better
laryngoscopic view with lesser maximal force and fewer
soft tissue injuries when compared with the Macintosh
blade. However, the duration of  intubation was longer.3

Matsumoto also reports of  two cases of  failed intubation
with Macintosh blade that were successfully intubated
using the Truview.4
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This study aimed to compare the ease of laryngoscopy
and intubation using the Truview blade with the
conventional Macintosh (Mac) Blade in patients with
predicted difficult airways, specifically:

1. To compare the Cormack-Lehane grades attained
using the Truview EVO2 laryngoscope or
Macintosh blade.

2. To compare the number of  attempts needed to
successfully intubate patients with difficult
airway using either the Truview or Macintosh
blades.

3. To compare the hemodynamic changes that occur
with intubation using the Truview or Macintosh
blades.

Methods
All patients scheduled to undergo elective surgery under
general endotracheal anesthesia with predicted difficult
airway were included in the study after obtaining
informed consent. Airway evaluation was done using the
Simplified Predictive Intubation Difficulty Score
(SPIDS).5 This predictive scoring system was found to
have 65% sensitivity, 76% specificity, 14% positive
predictive value, and 97% negative predictive value.
Patients with SPIDS score greater than 10 were
considered to have difficult airways.

Sample size was calculated at 80% power, 0.05 α
error and effect size of  20. This yielded 18 for each but a
total of  40 subjects were enrolled, with 20 subjects per
group to allow for drop-outs.

The subjects were randomized into group A
(Macintosh blade) and group B (Truview blade) using a
computer-generated table of  random numbers. Patients
were placed on NPO for 8 hours, with no premedication
given. At the operating room, standard monitors (BP,
pulse oximeter, ECG and capnograph) were attached and
baseline vital signs were automatically recorded in the
monitoring device. Patients were pre-oxygenated for five
minutes after which general anesthesia was induced with
midazolam, propofol, fentanyl and atracurium,
computed based on weight and adjusted for age and body
mass index (BMI).

Intubation was attempted using either a Truview or
Mac blade after disappearance of single twitch on
peripheral nerve stimulator. The endotracheal tubes used
were appropriately sized for gender (7.0–7.5 for females
and 7.5–8.0 for males).  Two experienced
anesthesiologists equally adept with use of  Macintosh
blade and with more than 10 successful Truview
intubations performed the intubations of  all the subjects.

An assistant timed laryngoscopy - time from the insertion
of  the blade to successful intubation in seconds was
“time to intubation” (Ti). The number of  attempts before
a successful intubation was also counted and recorded
for each patient. Correct placement of  the tube was
verified by capnography and auscultation. The intubator
scored the laryngoscopic view using the Cormack-
Lehane grading system.

The monitoring device automatically recorded vital
signs of  patients - prior to laryngoscopy, at the start of
laryngoscopy, and 1 minute after successful intubation.
The maintenance of  anesthesia was left to the discretion
of the attending anesthesiologist.

Statistical analysis was done using SPSS Statistics
Data Editor v. 17.0. Nominal data were analyzed using
the Chi-square test, ordinal data with Kruskal-Wallis test,
comparison of means with the t-test, and pairwise
comparison of  hemodynamic parameters with the
Bonferroni test. P value was set at 0.05.

Approval for the study was obtained from the
hospital research ethics committee.

Results
Forty patients were recruited and randomized into two
groups. Table 1 shows no significant difference between
the two groups. Table 2 shows the comparison of
intubation conditions and laryngoscopic views obtained
using the Macintosh and Truview blades.  The time to
intubate was significantly shorter with the Truview blade.
The number of  attempts to successfully intubate with
Truview was significantly fewer than that of  the
Macintosh. There was no failure to intubate in both
groups. The Cormack-Lehane grading showed
significantly better laryngygoscopic views with Truview.
More subjects in the Truview group were given Cormack-
Lehane grades of  1-2, meaning easy intubations or
optimal laryngoscopic views. There were fewer subjects
in the Truview group who received Cormack-Lehane
scores of  3-4, indicative of  poorer laryngoscopic views.

Table 3 shows the analysis of  variance in the
hemodynamic parameters between groups. The mean
arterial pressures after intubation in the Truview subjects
were significantly lower. There was no difference in the
mean heart rate between the two groups. Tables 4 and 5
show the pairwise comparison of  mean arterial pressure
(MAP) and heart rate, respectively, within the Macintosh
and Truview groups. As seen in Table 4, there were
significant differences in the MAP of patients within the
respective groups between baseline and during
intubation, as well as during and after intubation. The
baseline and post-intubation MAPs were comparable.
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Table 1.  Comparison of patient characteristics between
Macintosh and Truview groups.

Macintosh Truview P value

Mean Age 54.5 ±15.0 50.0 ±12.3 0.213a

(SD)

Sex
Male   8 10 0.75b

Female 12 10

Mean BMI
(SD) 26.2 ± 5.9 34.7 ±17.6 0.051a

Mouth
opening
> 3.5 cm 20 20

Thyromental
distance
> 6cm 15 15
<6 cm   5   5

Neck
Mobility

Full 18 12 0.065b

Restricted   2   8

Mallampati
I   0   2 0.294c

II   4   5
III 12 12
IV   4   2

at-test, bchi-square test, cKruskal-Wallis test

Table 2.  Comparison of laryngoscopy and intubation between
Macintosh and Truview groups.

Macintosh Truview P value

Time to
intubate (secs) 17.6 (4.5) 14.8 (2.7) 0.023a

Number of
attempts
1 10 16 0.033b

2-3   7   4
>3   3   0

Cormack-
Lehane Grading
I   3   6 0.018b

II   5 10
III   7   3
IV   5   1

at-test, bKruskal-Wallis test

Table 3.  Comparison of hemodynamic parameters between
Macintosh and Truview groups.

Macintosh Truview P value

Mean Arterial
Pressure

Baseline   92.7 86.9 0.176
During intubation   77.1 74.4 0.550
After intubation 100.2 86.9 0.007*

Heart Rate (mean)
Baseline   81.1 78.55 0.599
During intubation   79.7 75 0.297
After intubation   95.6 88.3 0.127

A significant difference in heart rate was noted between
baseline and during intubation for both Macintosh and
Truview groups. The changes in baseline, pre- and post-
intubation heart rates for both groups were comparable
as seen in Table 5.

Discussion
The Truview blade was designed with a 40±2 degree
angled deflection view of  the vocal cords through a 15-
mm eyepiece.6 The prism effect provided improved
visualization of  structures in an anteriorly positioned
glottis where a traditional laryngoscope like a Macintosh
blade would give a poor view. This study showed
significantly better Cormack-Lehane grades with
Truview than with Macintosh. This corroborated the
findings of  improved glottic views that provided optimal
intubating conditions.4,6,7

This study’s findings of  shorter intubation times with
Truview contrasted with that of Barack.3 The difference
may be because there were only two intubators in this
study, minimizing operator variability.  In addition, the
proficiency of  the intubators with Truview use may have
played a role. Likewise, successful intubation was
achieved with fewer attempts when Truview was used.
This was in agreement with results of  easier intubation
that accounted for lower incidence of  soft tissue trauma
in their subjects.8,9, 10

The trend in the changes of  hemodynamic
parameters in both the Truview group and Macintosh
group followed the same direction, with MAPs and HRs
higher during and after intubation compared to baseline.
This can be partially explained by lesser force, as well as
shorter intubation and laryngoscopy times with the
Truview compared to the Macintosh.

This study has several limitations.  The observers
and intubators were not blinded to the device used and so
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Table 4.   Pairwise comparison of mean arterial pressure for within group variability between Macintosh and Truview groups.

MAC/TRUVIEW (I) (J) Mean Std. Error Sig. 95% Confidence
MAP MAP Difference   Interval for Difference

(I-J) Lower Bound Upper Bound

MAC 1 2  15.625 3.445 0.001*    6.582  24.668
3   -7.445 2.852 0.052 -14.931      .041

2 1 -15.625 3.445 0.001* -24.668   -6.582
3 -23.070 3.918 0.000* -33.354 -12.786

3 1    7.445 2.852 0.052     -.041   14.931
2  23.070 3.918 0.000*   12.786   33.354

TRUVIEW 1 2  12.500 4.091 0.020*    1.761  23.239
3    -.005 4.511 1.000 -11.848  11.838

2 1 -12.500 4.091 0.020* -23.239   -1.761
3 -12.505 1.999 0.000* -17.753   -7.257

3 1      .005 4.511 1.000 -11.838   11.848
2  12.505 1.999 0.000*    7.257   17.753

Based on estimated marginal means where baseline mean arterial pressure is MAP, 2 - MAP during intubation, 3 - MAP after
intubation. Bonferroni's test; significant at the 0.05 level.

Table 5.   Pairwise comparisons of heart rate for within group variability.

MAC/TRUVIEW (I) (J) Mean Std. Error Sig. 95% Confidence
HR HR Difference   Interval for Difference

(I-J) Lower Bound Upper Bound

MAC 1 2    1.400 1.027 0.566   -1.296   4.096
3 -14.450 2.793 0.000* -21.783  -7.117

2 1   -1.400 1.027 0.566   -4.096   1.296
3 -15.850 2.670 0.000* -22.858  -8.842

3 1  14.450 2.793 0.000*    7.117 21.783
2  15.850 2.670 0.000*    8.842 22.858

TRUVIEW 1 2    3.550 1.613 0.121     -.685   7.785
3   -9.750 3.269 0.023* -18.330 -1.170

2 1   -3.550 1.613 0.121   -7.785    .685
3 -13.300 2.961 0.001* -21.074 -5.526

3 1    9.750 3.269 0.023    1.170 18.330
2  13.300 2.961 0.001*    5.526 21.074

Bonferroni's test; significant at the 0.05 level.

the potential for bias could not be eliminated. In
conclusion,  the  Truview  laryngoscope afforded  better
laryngoscopic view and optimal  conditions  for
intubation in patients predicted to have difficult airways.
The reduced hemodynamic stimulation was an added
benefit.
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