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A comparison of the
effectiveness of intubation
using a McGrath Series 5
videolaryngoscope with either
a Truflex articulating stylet or
a standard intubation stylet in
a group of medical students
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Abstract
Background. Intubation is the optimal method for opening the airway and
effective ventilation of the patient. However, there are occasional problems with
intubation, especially in patients with injuries under pre-hospital conditions.
Therefore, it is important to identify devices, e.g., videolaryngoscopes or guides,
which may facilitate and shorten the procedure. This study addresses the use of a
Truflex articulated guide with a videolaryngoscope.
Objectives. The main objective of the study is to evaluate the effectiveness of
intubation using a Truflex articulating stylet with a McGrath videolaryngoscope,
and to determine whether the average time of intubation using a Truflex
articulating stylet is shorter than that using a standard intubation stylet.
Materials and methods. The study involved 43 full-time 5th year medical students.
All tests were performed on training manikins with a difficult airway in January
2013. Chi-square test was used for statistical analysis with a significance level of p
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< 0.01. Calculations were performed using the Statistica package.
Results. Intubation using a McGrath videolaryngoscope with a Truflex articulating
stylet was more effective than that using a standard intubation stylet with the
same laryngoscope: 71% as compared to 40%. The mean time of successful
intubation using a Truflex articulating stylet was shorter than that using a
standard intubation stylet guide (31.1 ± 12.8 s and 39.8 ± 12.4 s, respectively).
Conclusions. The mean time of tracheal intubation using a Truflex articulating
stylet is shorter than that using a standard intubation stylet. Intubation is also
more effective when a Truflex articulating stylet is used together with a McGrath
videolaryngoscope.
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Introduction
Tracheal intubation is regarded as the optimal means of securing the airway. It
provides effective ventilation for patients and protects them from regurgitation.
(1,2) However, even when performed by an experienced anesthesiologist,
intubation might not be a simple procedure, and there are complications known
as difficult intubation or intubation of a difficult airway. Nevertheless, difficult
intubations may be foreseen. According to ASA (American Society of
Anesthesiologists Physical Status Classification System) standards, a difficult
intubation occurs in the event of deviations from normal anatomy or under
pathological conditions. Of course, it is not only anatomical conditions that may
be responsible for difficult intubations: they are often encountered under prehospital conditions, e.g., if serious damage has occurred to the craniofacial area,
or in the presence of swelling, heavy bleeding, or foreign bodies. Difficult
intubation is not only a problem faced by the paramedic service; it represents one
of the main causes of death and morbidity associated with anesthesia. (3) In cases
of difficult intubation, there is a real risk that the patient may not be intubated or,
more importantly, ventilated. It is therefore important to find ways to both
facilitate and accelerate the process of intubation using equipment such as
videolaryngoscopes and guides.
The present study examined the use of a Truflex articulating stylet (Truphatek,
Israel), which has an articulated tip, with a McGrath videolaryngoscope (Aircraft
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Medical Limited, Edinburgh United Kingdom). According to the manufacturers,
both of these devices facilitate shorter intubation times. The flexion range of the
Truflex tip (30° to 60°) gives it an advantage over the standard guide. The main aim
of this study was to evaluate the effectiveness of intubation using a combination of
the new guide and a McGrath videolaryngoscope. Another objective was to
determine whether the mean intubation time is shorter using a Truflex
articulating stylet than a standard intubation stylet.

Materials and methods
The present study involved 43 full-time medical students in their 5th year of
university. The students were recruited for the study after completing a course
which dealt with instrumented opening of the airway under pre-hospital
conditions. Tests were conducted in the teaching rooms of the Medical University.
All data were obtained in January 2013.
Prior to testing, each participant was first given several minutes to familiarize
themselves with a McGrath Series 5 videolaryngoscope, which was used in
combination with either a Truflex articulating stylet (figure 1) or a standard rigid
intubation stylet to perform direct laryngoscopy. Most importantly, prior to tests,
a demonstration was given on medical manikins with a difficult airway, showing
correct intubation using both guides and a laryngoscope.
Measurement began the moment the student reached for the intubation
equipment, which had been previously prepared and laid out: a laryngoscope,
intubation tubes, syringes for filling the balloon, as well as the aforementioned
stylets. Each trainee had an assistant in the form of another student to best
replicate the intubation conditions of working on a patient in a pre-hospital
setting at the site of an accident. The measurement ended at the point when the
position of the endotracheal tube in the trachea was ascertained by listening to
the upper abdomen and lung fields.
The maximum time allowed for the test was 60 s, this being twice as long as the
recommended time allowed for intubation. Each test was performed three times
for each operator. If none of the three attempts were successful, a fourth attempt
was permitted.
Chi-square test was used for statistical analysis with p < 0.01 being the limit of
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statistical significance. All calculations were performed using Statistica.

Results
The distributions for both guides were right skewed (positive skewness = 0.2;
0.09), which may be due to the fact that in the case of failed attempts the
intubation times often exceeded half of the time allocated to the test (30 seconds).
In both cases, the distributions were also platykurtic (negative kurtosis = -1.22;
-0.34) due to an excess of extreme results: the majority of participants either
intubated relatively quickly or had to use the full 60 seconds. The effectiveness of
intubation with the use of a McGrath Series 5 videolaryngoscope was higher when
using a Truflex articulating stylet than a standard guide: 71% (93 successful
attempts out of 130) as opposed to 40% (59 successful attempts out of 144 (figure 2)
(Chi-square test = 6.31 for critical values -5.412 to 5.412, with the level of statistical
significance being p < 0.01). When using a standard guide, 42% of the male
students performed a successful intubation as compared to 37% of the female
students; however, in the case of the Truflex articulating stylet, the female
students were found to be more efficient than the male students (78% vs. 65%
effectiveness, respectively). There is no statistically significant association
between the effectiveness of intubation and the sex of the participants. Chisquare test for standard stylet p = 5,8 and for Truflex stylet p = 1.0. The mean time
of successful intubations performed with a Truflex was shorter than that for the
traditional guide: 31.1 ± 12.8 s as compared to 39.8 ± 12.4 s (table 1). Half of the
intubations were performed in less than 37 s with a standard intubation stylet, and
half were performed in less than 34 s with a Truflex.
In some tests, after three failed attempts, it was necessary to add a fourth attempt;
this situation occurred in 15 cases for the traditional guide but only once for the
Truflex articulating stylet. The shortest time for successful intubation was 18 s
with a rigid intubation stylet, but only 11.5 s with a Truflex.

Discussion
Occlusion of the upper airway represents a serious threat to life and requires
immediate opening. While the optimal method remains intubation, the frequency
of occurrence of difficulties during intubation carried out through direct

130

SIGNA VITAE 2015; 10(1): 127 - 135

laryngoscopy is as high as 10%–13%. (4) Intubation may be particularly difficult
under pre-hospital conditions, especially where impacts to the craniofacial area
are complicated by heavy bleeding or swelling. Thus, it is important to take
advantage of tools such as guides and videolaryngoscopes, which allow better
visualization of the entry to the larynx.
This study demonstrated that intubation performed with a Truflex articulating
stylet and a McGrath videolaryngoscope by a group of students who had little
experience with the equipment was not only more effective than intubation
performed using a traditional guide, but also the mean intubation time was
shorter. It may therefore be assumed that a combined use of these devices
reduces the time of intubation even if it is carried out by users without extensive
clinical experience. Similar observations were made by Shirgoski and Bell. (5,6)
Bell (7) reported that intubation procedures carried out using Truflex articulating
stylets resulted in less laryngoscope movement and caused less damage to the
teeth or the inside of the oral cavity; hence, less damage is likely to be done during
the intubation process.
Tests with the Truflex articulating stylet show that its use can reduce the time
needed for intubation of patients with injuries. Al-Qasmi (8) noted the same in his
study protocol. Furthermore, for an even faster intubation, it is worth considering
the additional use of a McGrath videolaryngoscope. In this context, Taylor noted
greater intubation efficiency for this videolaryngoscope than for the Macintosh
laryngoscope. (9,10) The efficiency observed in the present study (71%) is slightly
less than that found by Ray, who performed a very similar study on a group of
medical students: the effectiveness of the use of a McGrath videolaryngoscope was
reported to be as high as 85% without a guide. (11) The present study, similarly to
other studies on the use of videolaryngoscopy in difficult intubations performed
on medical phantoms by medical students with little experience, (7,12-14) shows
that videolaryngoscopes are great tools for teaching intubation to future doctors.
The above-mentioned studies differ with respect to the difficulty of laryngoscopy,
the number of intubation attempts, and their effectiveness; however, all indicate
that greater effectiveness was obtained by the use of videolaryngoscopes. In the
present study, the mean time for successful intubation using a videolaryngoscope
combined with a Truflex articulating stylet (31.1 ± 12.8 s) was shorter than that
when a standard intubation stylet was used. These results confirm those of a
German study by Reus, in which the mean intubation time with a Truflex
articulating stylet was found to be 26.4 ± 5.5 s. Similarly to Bell, Reus recruited a
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group of anesthesiologists, but in this case the subjects had completed less than
one year of professional internship; moreover, a McGrath videolaryngoscope was
not used. (15-17) When the benefits of the combined use of a reusable Truflex
articulating stylet and a McGrath videolaryngoscope are taken into consideration,
it can be seen that these devices are to be recommended for difficult intubation
cases.

Limitations
The study was limited to several groups of medical students and was conducted
only at one university. The study group consisted of 43 members and was not
large enough to generalize the results to all medical students; this was caused by
the limited number of classes with students. Student’s t-test for independent
groups was used.

Conclusions
The present study shows that the mean time of tracheal intubation with the use of
a reusable Truflex articulating stylet and a McGrath videolaryngoscope is shorter
than that when a standard intubation stylet is used.
In the presented experiments, a greater percentage of successful first-time
intubation attempts was noted when a Truflex articulating stylet was used.
Also in the present study, intubation of the trachea was performed in a precise
way more often when a Truflex articulating stylet was used.

Table 1. List of successful intubation attempts and the average duration of the
tests. Numbers in columns signify M ± SD and N.
Rigid standardintubation stylet

Truflex articulating

guide

stylet

Total number of attempts

59/144

93/130

Mean time of a successful attempt

39.8 ± 12.4 s

31.1 ± 12.8 s

Mean time of a first successful attempt 62.8 ± 27 s.

47.8 ± 33.7 s.

Mean time of a second successful

41 ± 20.6 s.

58.5 ± 33 s.
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attempt
Mean time of a third successful attempt43 ± 20.5 s.

36.5 ± 20.7 s.

Figure 2. The effectiveness of intubation.

Figure 1. Truflex articulating stylet (source: manufacturer marketing materials).
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