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Split Type Postman videolaryngoscope: The newer
device versus the standard Macintosh laryngoscope
in simulated difficult airway - A new hope for difficult
intubation scenarios
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Department of Anaesthesiology, Jawaharlal Nehru Medical College, A.M.U, Aligarh, Uttar Pradesh, India

ABSTRACT

Background and Aims: Studies on simulated difficult airway provide an opportunity to evaluate
the performance of intubation devices for use in limited neck mobility. We did a comparative study
between Split Type Postman videolaryngoscope and Macintosh laryngoscope, evaluating their
efficacy for tracheal intubation in a simulated difficult airway. Methods: Sixty American Society of
Anesthesiologists (ASA) physical status | and |l patients aged between 20 and 60 years, having
body mass index <30 kg m, posted for elective surgery under general anaesthesia were allocated
to two groups. Endotracheal intubation was done with either Split Type Postman videolaryngoscope
or Macintosh laryngoscope after placing a rigid cervical collar around the neck to simulate a
difficult airway. The primary outcome measure was time for tracheal intubation as assessed from
the time of introduction of laryngoscope between incisors till visual confirmation of passage of
endotracheal tube through the vocal cords by the anaesthesiologist. Success rate of intubation,
number of attempts required for successful intubation, haemodynamic alterations and airway
complications were measured as secondary outcomes. Results: Time taken for endotracheal
intubation was significantly shorter in Postman group (26.23 + 7.18 vs. 31.43 +9.83 s) (P=0.012)
compared to Macintosh group. The groups were comparable in terms of incidence (P = 0.491) of
successful intubation, with significantly lesser number of attempts required for intubation in Postman
group (P =0.022). The incidence of airway trauma and postoperative sore throat was comparable
between the groups. Conclusion: Split Type Postman videolaryngoscope was superior with respect
to intubation characteristics when compared to conventional laryngoscope.
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INTRODUCTION

the lifting force and better visualisation with minimal
neck extension.™!

Securing the airway in the emergency department
can sometimes be challenging and expertise of
the anaesthesiologist may often be required. This
scenario is common in the setting of road traffic
accidents and head injury, wherein maintaining
cervical stability is important while securing a
definitive airway.!'! Direct laryngoscopy needs the
alignment of oro-pharyngo-tracheal axis for best
results, but attempts to obtain it may compromise
cervical spine stability.’! This necessitates the need
for adequate training with alternative devices and
techniques.®! Videolaryngoscopes have come up as
an effective alternative, with lesser requirement of

Simulating difficult airway in the operating room
with the use of rigid cervical collar and manual in
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line stabilisation (MILS) have been done in many
studies to find the effectiveness of intubating devices
and techniques in cervical immobilisation.®* These
studies have shown that videolaryngoscopes are better
than direct laryngoscopes in terms of success rate of
intubation, laryngeal view and duration of intubation.

The new Split Type Postman Videolaryngoscope
(Shenzen Tianlang Medical Equipment Co.
Ltd, Shenzhen, China) is a recently introduced
videolaryngoscope having a channelled blade [Figure 1].
It has a reusable core, disposable blade and monitor
that helps in visualising the glottic structures and also
to record it. Because of the presence of 92° channelled
blade, stylet is not required for intubation. The core
is completely enclosed by the blades, avoiding the
necessity of sterilisation after each use. The monitor
can also be rotated and tilted as per convenience.

Since this is a newly introduced videolaryngoscope,
there is no literature available comparing its efficacy
as an intubating device. Here, we compared the
characteristics of Split Type Postman videolaryngoscope
as an intubating device in difficult airway. This was
done by simulating a difficult airway by restricting
the neck movement in the operating room (OR) using
a rigid cervical collar and comparing the intubation
characteristics with a Macintosh laryngoscope. We
hypothesised that due to the favourable anatomy of the
videolaryngoscope, it would fare as a better intubating
device compared to the Macintosh laryngoscope.

METHODS

After obtaining approval from the Institutional
Ethics Committee (clearance letter-D. no.: 243/FM,

Figure 1: Split Type Postman videolaryngoscope
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dated 11/05/2019) and registering in the Clinical
Trials Registry-India (CTRI/2019/11/021953), this
single-blind, randomised, prospective study was
conducted for a period of 18 months from November
2019. Sixty adult patients were enroled after obtaining
informed written consent.

The study included American Society of
Anesthesiologists (ASA) physical status 1 and II
patients of both gender, aged between 20 and 60 years,
undergoing routine surgery requiring tracheal
intubation in a tertiary care centre. Patients having
history of difficult intubation in the past, patients with
anticipated difficult intubation (Mallampati [MP]
III/IV or thyromental distance less than 6 cm or mouth
opening less than 5 cm), parturients, patients with
valvular heart diseases, those with previous history of
myocardial infarction/unstable angina, hypertension,
body mass index (BMI) >30 kg m~2 or those having
any pathology of the oral cavity that might obstruct the
insertion of the device were excluded from the study.

After satisfying the eligibility criteria and obtaining
informed written consent from the patients, they were
randomised into Group Postman and Group Macintosh
using a computerised random number generator.
The random number generated and the allocation
to study group were concealed in sealed envelopes,
which were opened after induction. To circumvent
observer bias, the same anaesthesiologist did all the
endotracheal intubations. The researcher had more
than 20 years of clinical expertise and was well versed
with the use of videolaryngoscopes. The learning
curve for the videolaryngoscope was achieved by
performing 20 intubations, 10 in mannequin and 10
in patients.

During preoperative assessment, patient’s age, gender,
BMI, MP class and mouth opening were assessed. After
patient arrival in the OR, baseline parameters including
peripheral oxygen saturation (SpO2), non-invasive
blood pressure (NIBP) and electrocardiogram (ECG)
were recorded. Premedication was done with
midazolam 0.03 mg kg™, fentanyl 2 ug kg™' and
glycopyrrolate 0.01 mg kg™! intravenously. Following
preoxygenation for 3 min, induction was done
with intravenous propofol (1.5-2.5 mg kg™!) and
after checking the adequacy of mask ventilation,
muscle relaxation was achieved with intravenous
succinylcholine (1.5 mg kg™'). Thereafter, the pillow
supporting the head was removed and a rigid,
appropriate-sized Philadelphia Collar (Tynor Orthotics
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Pvt Ltd, Punjab, India) was placed around the neck
to simulate a difficult airway. Intubation was then
done as per the group assigned. Surgery started
following recording of heart rate and NIBP at 10 min
post-intubation. The anaesthetic management was
carried out as per the department protocol by the
anaesthesiologist, after the recording of the last
haemodynamic parameter under study. Post-surgery,
patients were shifted to recovery room and observed
for 1 h for complications if any.

The primary outcome was time for tracheal intubation.
Success rate of intubation, number of attempts
required for successful intubation, haemodynamic
alterations and airway complications were measured
as secondary outcomes.

Intubation time was considered from the time of
introduction of the laryngoscope between incisors
till the endotracheal tube (ETT) was passed beyond
the vocal cords, as confirmed by direct visualisation
in Macintosh  group and visualisation through
screen in Postman videolaryngoscope group by the
anaesthesiologist. It was assessed by a blind observer
who was unaware of the patient group and intubation
procedure.

The success rate of endotracheal intubation and the
number of attempts for successful intubation were
noted for each laryngoscope. An attempt was defined as
insertion followed by withdrawal of the laryngoscope
from the mouth, either following intubation or for
reasons like change of blades or for repositioning.
A maximum of two attempts with a device was
allowed, failing which intubation was considered
failed, the collar was removed and intubation done
using Macintosh laryngoscope.

Haemodynamic variables including heart rate and
mean arterial pressure (MAP) before induction were
considered as baseline values. Further measurements
were taken immediately post-intubation and at 3, 5
and 10 min post-endotracheal intubation. Incidence
of dental trauma and airway trauma evidenced by
blood on laryngoscope was assessed. Presence of
sore throat was assessed 24 h post-extubation by
an independent observer blinded to the way of
intubation.

Sample size for the present study was calculated
with duration of intubation as the primary objective.
A trial study was done with 10 patients being allocated
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to each group. Mean intubation time and standard
deviation was observed as 27.9 *+ 6.7 s and 33.8 * 8.6
s in Postman and Macintosh groups, respectively. The
alpha level was kept as 0.05 and beta level as 0.2 for the
study. Sample size calculated was 27 patients per group.
Sixty patients were enroled to account for refusal and
those lost to follow-up. Statistical analysis was done
using Statistical Package for the Social Sciences (SPSS)
version 22.0 for Windows. Numbers and percentages
were used to present categorical variables like sex,
intubation attempts and success rate of first intubation.
Mean and standard deviation were used to represent
numerical variables like age, BMI and haemodynamic
variables. Student’s unpaired t-test was used to analyse
demographic variables and time taken for endotracheal
intubation. Frequency of successful endotracheal
intubation, number of attempts and trauma to the
airway were examined by Chi-square test or Fisher’s
exact test. For comparison of intragroup changes in
heart rate and MAP repeated-measures analysis of
variance (ANOVA) was applied and unpaired {-test was
used for intergroup analysis of the same. P value less
than 0.05 was taken as statistically significant.

RESULTS

Seventy patients were assessed for eligibility and after
exclusion, 60 patients were randomised to the study.
Four patients were not incorporated in the analysis.
One patient needed elective ventilation, and surgery
got postponed in another patient. Two patients in the
Macintosh group with failed intubation were also
excluded from the analysis [Figure 2].

The two groups in the study were comparable on
demographic variables like age, gender, BMI and
airway assessment [Table 1].

Intubation time, the
our study setting, was

Table 1: Demographic data and airway assessment

primary outcome in
significantly lower in

Characteristics Postman Macintosh P
group group

Age (years) 40.88+12.6 39.01+10.97
Gender (male:female) 12:17 9:18
BMI (kg m™2) 23.78+2.56 22.87+2.61
Thyromental distance (cm) 7.320.5 7.610.7 0.235
MP grading*

MP | 13 (44.82%) 10 (37.03%)

MP 11 16 (55.17%) 17 (62.96%) 0.554

BMI=body mass index, MP=Mallampati, SD=standard deviation. *The values
are number of patients or mean+SD. The variables mentioned in the table
were analysed using Chi-square test/unpaired t-test as applicable
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the Postman group compared to Macintosh
group (26.23 * 7.18 s vs. 31.43 = 9.83 s) (P = 0.012)
[Table 2]. Except for two patients in the Macintosh
group, all other patients were intubated successfully
within the maximum limit of two attempts.
Although the overall success rate of intubation
was comparable between the study groups (100%
in Postman group and 93.10% in Macintosh group)
(P = 0.491), the incidence of first-attempt intubation
was significantly higher in the Postman group (86.2%
vs. 59.26%) (P = 0.022). Three cases reported blood
on the laryngoscope in Postman group, whereas this
number was four in Macintosh group (P = 0.613).
Three cases of sore throat in the postoperative
period were found in both Postman and Macintosh
groups (P = 0.926).

Accentuated haemodynamic response in terms of
raised heart rate and MAP was present following
tracheal intubation in both the study groups. The
changes in haemodynamic variables were significant
in the readings taken immediately post-intubation and
at 3 min following intubation (P < 0.05) and reached
their pre-induction values around fifth minute
post-intubation in both the groups. Analysis of heart
rate and blood pressure showed that the two groups
were comparable [Tables 3 and 4].

DISCUSSION

The use of direct laryngoscopy for intubation
in patients with cervical instability can further
aggravate the injury as it requires some degree of
neck extension. Different videolaryngoscopes as
intubation aids are increasingly becoming common
in the management of such patients, both in
elective and emergency settings. Suitably designed
videolaryngoscopes remove the need for neck
extension, asthey donotnecessarily require alignment
of oro-pharyngo-tracheal axis.”? Our study was thus
aimed at comparing a new videolaryngoscope (Split
Type Postman Videolaryngoscope) in this study
setting with conventional Macintosh laryngoscope.

Time taken for intubation was significantly lower
in the Postman group when compared to Macintosh
group. However, in our study setting, this was
clinically insignificant, as evidenced by no event of
serious desaturation in any patient in the Macintosh
group during attempts of intubation. Contrary to
our finding, literature challenging the utility of
videolaryngoscopes in reducing intubation time
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Table 2: Comparison of characteristics of tracheal
intubation

Parameters Postman Macintosh P
group group
Time of intubation (s) 26.23x7.18  31.43+9.83 0.012
Incidence of successful 29 (100%) 27 (93.10%) 0.491
intubation
Attempts for successful
intubation :
First 25 (86.20%) 16 (59.26%)
Second 4 (13.80%) 11 (40.74%) 0.022
Incidence of injury* 3 (10.34%) 4 (14.81%) 0.613
Incidence of sore throat* 3(10.34%) 3 (11.11%) 0.926

SD=standard deviation. *The values are n (%) of patients or mean+SD. The
variables mentioned in the table were analysed using Fisher’s exact test/
unpaired t-test/Chi-square test as applicable

Table 3: Mean heart rate of patients at various times in the
two groups

Heart rate (per minute) Postman Macintosh P
group group
Pre-intubation 80.90+9.32  82.53+7.80 0.236
Immediate post-intubation 89.46+10.22 87.26+8.87 0.205
After 3 min 85.33+9.75 86.26%10.35 0.356
After 5 min 81.20£9.11  83.53%10.59 0.156
After 10 min 76.96+£7.98 75.90+£10.51 0.329
Post hoc test* Postman group Macintosh group
immediate posl-inlubat\on<0'001 Pimmed\ate pv:)st-intubativ:)n<0'001

P, .i»=0.005 P, in<0.001

P i,=0.424 P in=0.437

Py min=0-114 P in=0-470

ANOVA=analysis of variance. On applying repeated-measures ANOVA within
groups, the P value was<0.001 in both groups. *Post hoc test compares
pre-intubation heart rate with heart rate immediately post-intubation and at 3,
5 and 10 min post-intubation

Table 4: Mean arterial pressure of patients at various
times in the two groups

Mean arterial blood Postman Macintosh P
pressure (mm of Hg) group group
Pre-intubation 93.63+7.23 93.134£9.05 0.813
Immediate post-intubation 98.63+5.19 99.87+4.87 0.085
After 3 min 95.60+£3.98 97.134£5.19 0.204
After 5 min 93.00+4.53 95.1746.10 0.124
After 10 min 91.60+£5.58 92.3746.05 0.150
Post hoc test* Postman group Macintosh group
immediate posl-imubat\on<o'001 immediate post-intubation=0'006

P, in=0.012 P, 1in=0.033

P; .i,=0.466 P .i,=0.158

P4 i =0-100 P min=0.294

ANOVA=analysis of variance. On applying repeated-measures ANOVA within
groups, the P value was <0.001 in both groups. *Post hoc test compares
pre-intubation mean arterial blood pressure with blood pressures immediate
post-intubation and at 3, 5 and 10 min post-intubation

compared to direct laryngoscopy in a similar study
group is available.®'® One of the reasons for faster
intubations in the videolaryngoscope group in our
study can be attributed to the presence of channelled
blade, which reduces the need for the use of stylet
and minimises the need for adjustments with the ETT.
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‘ Assessed for eligibility (n = 70) ’

A

Excluded (n = 10)
Not meeting inclusion criteria (n = 5)
Declined to participate (n = 5)

‘ Consented and Randomised (n = 60) ’

|

Allocated to Split Type
PostmanVideolaryngoscope (n = 30)

v

Patients excluded:
Not intubated due to medical reasons
(n=1)

‘ Analysed (n = 29)

}

Allocated to Macintosh laryngoscope
(n=30)

v

Patients excluded:
Failure to intubate (n = 2)
Needed postoperative ventilation
(n=1)

|

Analysed (n = 27)

Figure 2: CONSORT flow diagram. CONSORT = consolidated standards of reporting trials. n=number

This advantage of quicker intubation with devices
having channelled blade in difficult airway has been
demonstrated in other studies also.!"**%!

There were two cases of failed intubation in the
Macintosh group, wherein we had to remove the collar
and resort to direct laryngoscopy for securing the
airway. Compared to this, there were no cases of failed
intubation in the Postman group. Though the overall
success rate for intubation was comparable, the rate
of first-attempt intubation was significantly higher in
the Postman group (P = 0.022). This is in accordance
with the findings of Bhola et al.*®! and Kumar et al.,
who demonstrated superiority of videolaryngoscopes
with respect to success rate in different settings of
difficult airway.'”! The anatomical curvature of the
channelled blade and presence of video camera
result in better glottic view with Split Type Postman
videolaryngoscope, thus improving the success rate.
Lesser number of attempts in securing the airway
leads to fewer airway complications that can have a
significant impact on the prognosis of the patients.
Higher success rate of first-attempt intubation also
provides greater safety margin for use by paramedics
and in out-of-the-hospital settings, wherein the
use of videolaryngoscopes seems to be better than
conventional laryngoscopy.

Indian Journal of Anaesthesia | Volume 66 | Issue 3 | March 2022

On intergroup analysis, changes in haemodynamic
parameters brought by laryngoscopy and tracheal
intubation were comparable at various time intervals
in our study. Haemodynamic variables reached
pre-inductionlevelsbythefifthminuteinboththegroups.
The force required for laryngoscopy was significantly
less with the use of videolaryngoscopes, leading to
lesser haemodynamic variations post-intubation.
Although there are many studies in different clinical
settings showing attenuated haemodynamic response
with videolaryngoscopes,'®??  our findings are
similar to those of studies done by Akbar et al.*"! and
Seo et al.® in simulated cervical immobilisation,
wherein videolaryngoscopes produced comparable
haemodynamic response.

The extent of airway injury and postoperative sore
throat was comparable between the two groups,
although certain studies have shown that airway
trauma with videolaryngoscopes is comparatively
less. [

There were some limitations in our study. Firstly,
though patients and the observer noting the time for
intubation were blinded to the device being used, since
the devices under study were structurally different,
it was not possible to blind the anaesthesiologist.

197

Page no. 37



Nisanth, et al.: Videolaryngoscope in simulated difficult airway

Therefore, double blinding was not possible and
this may have led to bias. Secondly, cervical collar
was used to simulate a difficult airway, which may
not accurately mimic the actual clinical setting
needing cervical immobility, wherein MILS is usually
used, and therefore, conclusions may vary. Clinical
practice in patients requiring cervical immobility
may be accompanied by constraints like presence
of blood in the airway and limited mouth opening
due to maxillofacial trauma. Hence, extrapolation of
results of this study setting to emergency scenarios
wherein cervical immobilisation is required cannot
be completely justified. Lastly, blood pressure was
measured non-invasively. Further studies in larger
patient groups are required to substantiate the findings.

CONCLUSION

Our study concludes that Split Type Postman
videolaryngoscope seems superior to conventional
laryngoscopy with respect to time taken for
endotracheal intubation and needed fewer attempts
for successful intubation. Hence, it can be used as a
primary intubating device in patients in whom cervical
immobilisation is required.
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