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Abstract

Purpose The management of patients with an anticipated
difficult airway remains challenging. We evaluated
laryngeal visualization with the recently introduced Vie
Scope® as a straight blade laryngoscope consisting of an
illuminated tube necessitating bougie-facilitated intubation
vs Macintosh videolaryngoscopy.

Methods We conducted a prospective randomized
controlled noninferiority trial. Patients undergoing
elective ear, nose, and throat or oral and maxillofacial
surgery with an anticipated difficult airway were
randomized 1:1 to receive tracheal intubation with the
Vie Scope or Macintosh videolaryngoscope (C-MAC®).
The primary outcome measure was laryngeal visualization
by the percentage of glottis opening (POGO) scale.
Secondary outcome measures were the time to successful
intubation (TTI) and first-attempt and overall success rates.
Results We included two sets of 29 patients in our
analysis. For visualization, the Vie Scope was noninferior
to videolaryngoscopy (VL) with mean (standard deviation
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[SD]) POGO scores of 71 (31)% vs 64 (30)% in the VL
group [difference in means, 7 (8)%; 95% confidence
interval, -9 to 23; P = 0.38]. Mean (SD) TTI was 125
(129) sec in the Vie Scope and 51 (36) sec in the VL group
(difference in means, 75 sec; 95% confidence interval, 25
to 124; P = 0.005). The first-attempt and overall success
rates were 22/29 (76%) and 27/29 (93%) in both groups.
Two patients per group were switched to a different device.
Four accidental esophageal intubations occurred in the
Vie Scope group, these were presumably due to bougie
misplacement.

Conclusion Visualization with the Vie Scope was
noninferior to VL in patients with an anticipated difficult
airway, but TTI was longer in the Vie Scope group.
Study registration ClinicalTrials.gov (NCT05044416);
registered 5 September 2021.

Résumé

Objectif La prise en charge des patients dont les voies
aeriennes sont anticipees comme etant difficiles demeure
un defi. Nous avons évalue la visualisation laryngee
obtenue avec le nouveau Vie Scope®, un laryngoscope a
lame droite constitue’ d’un tube eclaire’ necessitant une
intubation facilitee par bougie, par rapport d celle obtenue
avec un videolaryngoscope Macintosh.

Méthode Nous avons realise une etude randomisée
controlée prospective de non-inferiorite. Les patient-es
beneficiant d’une chirurgie non urgente des oreilles, du nez
et de la gorge ou une chirurgie buccale et maxillo-faciale
presentant des voies aeriennes anticipees comme difficiles
ont ete randomise‘es d un ratio 1:1 d recevoir une
intubation tracheale avec un laryngoscope Vie Scope ou
un videolaryngoscope Macintosh (C-MAC®). Le critere
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d’evaluation principal etait la visualisation laryngee selon
I’échelle de pourcentage d’ouverture de la glotte (POGO).
Les criteres d’évaluation secondaires etaient le delai avant
une intubation reussie et les taux de reussite de la premiere
tentative et globaux.

Résultats Nous avons inclus deux groupes de 29 patient-es
dans notre analyse. En matiere de visualisation, le Vie
Scope n’etait pas inferieur d la videolaryngoscopie (VL)
avec des scores POGO moyens (ecart type [ET]) de 71 (31)
% vs 64 (30) % dans le groupe VL [difference dans les
moyennes, 7 (8) %; intervalle de confiance a 95 %, -9 a
23, P = 0,38]. Le delai moyen (ET) avant une intubation
reussie etait de 125 (129) sec avec le Vie Scope et de 51
(36) secondes dans le groupe VL (difference dans les
moyennes, 75 sec; intervalle de confiance a 95 %, 25 a
124; P = 0,005). Les taux de reussite de la premiere
tentative et de reussite globale etaient de 22/29 (76 %) et
27/29 (93 %) dans les deux groupes. Un dispositif different
a du étre utilise’ chez deux patient-es par groupe. Quatre
intubations cesophagiennes accidentelles sont survenues
dans le groupe Vie Scope; celles-ci etaient probablement
dues d un mauvais placement de la bougie.

Conclusion La visualisation obtenue avec le Vie Scope
n’etait pas inferieure d la videolaryngoscopie chez les
patient-es dont les voies aeriennes etaient anticipees
comme difficiles, mais le delai avant une intubation
reussie etait plus long dans le groupe Vie Scope.
Enregistrement de I’étude ClinicalTrials.gov
(NCT05044416); registered 5 September 2021.

Keywords airway management - diagnostic techniques -
laryngoscopy - laryngoscopes - respiratory system -
tracheal intubation

Tracheal intubation is required for different surgical
procedures for mechanical ventilation and prevention of
aspiration. Nevertheless, many patients present with a
difficult airway not manageable by direct laryngoscopy and
may require other techniques for airway management.' For
cases in which the difficult airway is anticipated before
induction of anesthesia, awake tracheal intubation is
regarded as the gold standard, but not all cases may
require tracheal intubation with this technique and
graduated approaches including management by
videolaryngoscopy (VL) after the induction of general
anesthesia have been recommended.>® Furthermore, the
vast majority of difficult airways are unexpected.”
Nevertheless, airway management in patients with
anticipated difficult airways remains a challenge and a
high rate of difficult tracheal intubations has to be
expected, particularly in patients scheduled for ear, nose,

Fig. 1 Photograph of the illuminated Vie Scope® and a Tactical
Bougie®. The insert shows a view through the Vie Scope.

and throat (ENT) or oral and maxillofacial (OMF)
surgery.” Most frequently, VL is used for tracheal
intubation in these patients.

Recently, a new type of laryngoscope was introduced
consisting of an illuminated straight closed circular tube
with a bevelled end for laryngoscopy, allowing for a two-
step approach to intubation via a bougie (Vie Scope®;
Adroit Surgical LLC, Oklahoma City, OK, USA)6 (Fig. 1).
The Vie Scope is inspired by the principle of anterior
commissure scopes that are traditionally used by ENT
surgeons for the purpose of microsurgery but have also
been used as rescue devices in difficult or failed tracheal
intubation and follow the principle of a straight blade
technique by directly lifting the epiglottis. Nevertheless, it
is still unclear if a similarly designed, single-use device can
be equally useful in the hands of non-ENT practitioners for
routine or difficult airway management.’

So far, the Vie Scope has been shown to improve
visualization over conventional direct laryngoscopy in
intubations without a difficult airway, although time to
intubation was longer.®® Furthermore, the Vie Scope was
associated with higher first-attempt success rates over
conventional Macintosh laryngoscopy in a prehospital
setting.'” It has been claimed that the Vie Scope might
be particularly useful in emergency situations in patients
with difficult airways because it is easy-to-use and
facilitates a good glottis view, which is an important
prerequisite for successful intubation. Nevertheless, until
now, no data are available in patients with an expected
difficult airway. We hypothesized that visualization of the
larynx, quantified by the percentage of glottis opening
(POGO), with the Vie Scope is noninferior to a Macintosh
videolaryngoscope in patients with an expected difficult
airway undergoing ENT or OMF surgery.

@ Springer



1488

M. Petzoldt et al.

Methods
Ethics

The study was approved by the Ethics Committee of the
Hamburg Chamber of Physicians (2020-10238-BO-ff,
original approval: 21 December 2020, amendment for
expected difficult airways: 12 August 2021; chairman,
Prof. Dr. Stahl). All patients provided written informed
consent. The study was registered prior to patient
enrolment on ClinicalTrials.gov (NCT05044416) on
5 September 2021 and was conducted in accordance with
the Declaration of Helsinki. The reporting of study adheres
to the applicable CONSORT guidelines.

Study design

The VieScOP-2 trial was a prospective randomized
noninferiority investigator-initiated study with a 1:1
allocation ratio to either Vie Scope or VL. Patients were
blinded to the study intervention.

Setting and participants

The study was conducted at the Center for Anesthesiology
and Intensive Care Medicine of the University Medical
Center Hamburg-Eppendorf, Germany.

Eligibility

Patients were eligible if they were at least 18 yr old,
required transoral tracheal intubation for elective
otorhinolaryngologic or OMF surgery, and had an
expected difficult airway. All patients underwent a
structured airway assessment in our pre-op clinic that
included clinical history (for instance, radiotherapy, head
and neck tumours, or difficult tracheal intubation), a
physical examination such as the upper lip bite test
(ULBT), the Wilson score, and the simplified airway risk
index (SARI).''™" Only patients with indicators for
difficult tracheal intubation, such as a SARI > 4 points,
Wilson score > 2 points, a positive ULBT, relevant
pharyngolaryngeal lesions, reported previous difficult
tracheal intubations (e.g., anesthesia alert card or a
videolaryngoscopic intubation and difficult airway
classification [VIDIAC] score > 2), or a combination of
these factors were considered eligible for study
inclusion.>! 13716 Furthermore, patients were checked for
indicators for awake tracheal intubation using a previously
recommended decision-making tool taking predictors for
difficult tracheal intubation, suspected difficult facemask
and/or supraglottic-airway ventilation, physiologic issues
such as apnea intolerance, risk for aspiration and
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hemodynamic instability, and contextual issues into
account.” Patients that qualified for awake tracheal
intubation or required a nasotracheal intubation, special
tubes such as laser or microlaryngoscopy tubes, rapid-
sequence induction, or had loose teeth were excluded.

Participating physicians

All participating physicians were consultant anesthetists
experienced in the management of difficult airways. Most
physicians had participated in a prior Vie Scope trial and
were familiar with the device. Furthermore, physicians
attended a structured manikin airway training to practice
paraglossal approaches with the Vie Scope. The years of
physicians’ work experience were assessed in a
questionnaire.

Interventions

Patients randomized to the intervention group received
laryngoscopy and consecutive intubation with the Vie
Scope. Midline and paraglossal approaches for optimal
visualization of the larynx were permitted. Participating
anesthetists were instructed to directly lift the epiglottis
with the Vie Scope, as this is the designated technique with
the Vie Scope (anterior commissure scopes, straight blade
technique). After visualization of the larynx, a straight tip
bougie (Tactical Bougie®, Adroit Surgical LLC,
Oklahoma City, OK, USA) was advanced into the
trachea up to the green marking indicating correct
insertion depth. The Vie Scope was withdrawn, and the
tracheal tube placed over the bougie and advanced into the
trachea without any soft tissue retraction by a
laryngoscope. After intubation, the Vie Scope was
discarded as a single-use device.

Patients randomized into the control group received VL
(C-MAC® video laryngoscope, Karl Storz SE & Co. KG,
Tuttlingen, Germany) with a Macintosh type size 3 or 4
blade in a single-stage intubation approach. Participating
anesthetists were instructed to indirectly lift the epiglottis
with the Macintosh videolaryngoscope by placing the tip in
the wvallecula (point pressure on the hypoepiglottic
ligament) as previously described while direct lifting was
only allowed as a rescue maneuver.”'’

In both groups, the tube size was chosen at the discretion
of the attending anesthetist. Per protocol, all participating
anesthetists were instructed to obtain the best possible
glottic view with either device while suboptimal
laryngoscopy attempts were not allowed. Stylets,
introducers, or forceps as well as airway optimization
maneuvers such as backward upward rightward pressure or
optimum external laryngeal manipulation could be used to
optimize the glottic view. The glottic view (POGO and
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Cormack-Lehane) ratings were obtained by direct view
(Vie Scope) or indirect view (videolaryngoscope: camera
view displayed on the VL monitor). Propofol and
sufentanil or remifentanil were used for anesthesia
induction, and rocuronium or mivacurium for
neuromuscular paralysis. Face mask ventilation between
attempts was left at the discretion of the attending
anesthetist. To avoid bias, randomization was performed
after the anesthetist had been assigned to the patient and
had specified tube and blade size in cases of VL.

Outcome parameters

The primary outcome measure was the visualization of the
larynx assessed by POGO during laryngoscopy (between
the anterior commissure to the interarytenoid notch).'® The
POGO was assessed by the airway operator. Secondary
outcome measures were the first-attempt and overall
success rates, time to successful intubation (TTI), TTI
with one attempt, time to bougie placement, time to bougie
placement with one attempt, time to best view with one
attempt, total and average number of attempts, grade
according to Connack—Lehane,5"9 end-tidal carbon
dioxide concentration (etCO,) after intubation, vomiting
or aspiration during intubation, esophageal intubation,
hypoxia defined as a pulsoximetric saturation below 80%,
hypotension defined as a systolic blood pressure below
70 mm Hg, and intubation difficulty rated with a visual
analogue scale (0—100, lower values better).

A maximum of three attempts was permitted with the
allocated method. After three attempts the method was
rated as a failure and further attempts had to be conducted
with a different method at the discretion of the attending
anesthetist, e.g., change to a hyperangulated
videolaryngoscope blade or fibreoptic intubation. Time to
successful intubation was measured from Vie Scope or
laryngoscope blade tip passing the teeth to the first of at
least three positive, nondeclining end-tidal carbon dioxide
readings.

Sample size

Based on a mean (standard deviation [SD]) POGO score of
90 (20)% for VL in an artificial difficult airvvay,20 a
noninferiority margin of 15%, and an add-on of 10% for a
possible nonnormal distribution, two sets of 29 patients
were required with errors of o = 0.05 and B = 0.2 to show
noninferiority for the intervention method. The sample size
calculation was based on a ¢ test.

Randomization and allocation

Patients were randomized 1:1 to the intervention and the
control group. Randomization and allocation took place in
the operating room immediately before anesthesia
induction and after the anesthetist had been assigned to
the patient. The randomization codes were contained in
sealed opaque and numbered envelopes. Because of the
nature of the study, the airway operator could not be
blinded. Nevertheless, the patient was blinded to the
intervention.

Statistics

Statistical analyses were performed using IBM SPSS for
Windows version 27 (IBM Corp., Armonk, NY, USA). For
the analyses of continuous parameters, we used Welch or
t tests depending on equality of variances as assessed by
Levene’s test. Two by two contingency tables were
analyzed by Fisher’s exact tests and larger contingency
tables by Pearson’s Chi square tests. We regarded two-
tailed P values < 0.05 as statistically significant. Data are
given as mean (SD). Mean differences between groups are
given with 95% confidence intervals (CIs).

Results

From 11 September 2021 to 26 June 2022, 58 patients
were randomly assigned to intubation facilitated by the Vie
Scope or by Macintosh VL. An overview on patient
inclusion is given in Fig. 2 and the patients’ characteristics
are depicted in Table 1. The raw outcome data are available
in the eAppendix.

The mean (SD) POGO scores as the primary outcome
measure were 71 (31)% in the Vie Scope vs 64 (30)% in
the VL group (difference in means, 7%; 95% CI, -9 to 23;
P = 0.38), fulfilling the noninferiority criteria for the Vie
Scope over VL. The mean (SD) TTI was 125 (129) sec in
the Vie Scope group and 51 (36) sec in the VL group
(difference in means, 75 sec; 95% CI, 25 to 124,
P =0.005) and 63 (40) sec vs 39 (24) sec (difference in
means, 24 sec; 95% CI, 4 to 44; P = 0.02) in cases with
successful intubation on the first attempt. An overview of
outcome parameters is shown in Table 2. The TTI and time
to best view in cases of successful first-attempt intubation
are depicted in Fig. 3. In both groups, two of 29 cases each
were unsuccessful with the allocated method. In the Vie
Scope group, one case was managed with Macintosh VL
and one with hyperangulated VL (C-MAC D-BLADE;
Karl Storz SE & Co. KG, Tuttlingen, Germany). In the VL
group, both cases were managed with hyperangulated VL.
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Fig. 2 CONSORT study flow
diagram
RSI = rapid sequence induction

assessed for
eligibility (n=1416)

excluded:

no difficult airway: n= 878
required nasal intubation: n= 261
required awake intubation: n= 29
required RSI: n=24

randomized (n=58)

denied consent: n=19
other reasons: n=147

assigned to
VieScope (n=29)

analyzed (n=29)

All participating anesthetists were specialists with a
mean (SD) professional experience of 17 (6) yr in the Vie
Scope group vs 17 (5) yr in the control group (difference in
means, 0 yr; 95% CI, -3 to 3; P = 0.96).

Discussion

We studied laryngeal visualization with the Vie Scope in
patients with an expected difficult airway and found a
noninferior visualization of the larynx with the Vie Scope
compared with Macintosh VL. Nevertheless, TTI was
longer with the Vie Scope while the first-attempt success
rates were similar between groups.

Excluding simulation-based studies, only two trials have
evaluated the use of the Vie Scope for intubation in vivo.
Neither of the studies included patients with an expected
difficult airway. Szarpak et al. studied the preclinical use of
the Vie Scope by paramedics.'® The POGO scores in the
Vie Scope group were higher, and the first-attempt success
rate for the Vie Scope was above 90% and only 51% for
Macintosh laryngoscopy. Time to successful intubation as
measured from “the laryngoscope touches the patient” to
cuff-inflation was faster in the Vie Scope group at 49 sec.
The second study was conducted by our working group and
included patients receiving anesthesia with intubation for
elective ENT and OMF surgery without anticipated

@ Springer

assigned to
videolaryngoscopy
(n=29)

analyzed (n=29)

difficult airways performed by experienced anesthetists.’
In that study, the POGO scores were significantly higher in
the Vie Scope group than in the group with direct
laryngoscopy with a Macintosh laryngoscope (86% vs
68%), and the first-attempt success rates were similar
between the groups at around 85%; however, TTI was
longer in the Vie Scope group.

In our present study, laryngoscopy with the Vie Scope
showed similar POGO scores compared with VL.
Laryngeal visualization with the Vie Scope is obtained
through the illuminated tube shielding the line of sight
from secretions. Concerning the technique, the Vie Scope
resembles a straight blade anterior commissural
laryngoscope with an improvement over blades (e.g.,
Miller blades) that do not provide shielding from
secretions. Furthermore, the Vie Scope’s tube design
might be helpful to control soft tissues. Particularly for
Miller blades, several studies have shown improved
visualization = compared  with curved Macintosh
laryngoscope blades.”'* Correct alignment of the oral,
pharyngeal, and laryngeal axes to obtain an adequate direct
view of the larynx is an important prerequisite for both
techniques. In VL, the visualization axis is primarily
defined by the angulation of the blade’s tip with the
included camera and correct alignment of the direct view
axis becomes less important with increasing angulation of
the blade, particularly with hyperangulated blades that
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Table 1 Patient characteristics
Parameter Vie Scope® Videolaryngoscope
N=29 (C-MAC®)
N=29
Age (yr), mean (SD) 62 (16) 65 (15)

Sex, n/total N (%)
Male
Female
Height (m), mean (SD)
Weight (kg), mean (SD)
ASA, nftotal N (%)
I
I
I
v
SARI (points), mean (SD)
Mouth opening (cm), n/total N (%)
>4
4
<4
Thyromental distance (cm), n/total N (%)
> 6.5
6-6.5
<6
Mallampati-Score, n/total N (%)
1
2
3
4

21/29 (72%)
8/29 (28%)

22/29 (76%)
7129 (24%)

1.72 (0.1) 1.70 (0.1)
88 (24) 84 (20)
2129 (1%) 1/29 (3%)

16/29 (55%)
10/29 (34%)
1/29 (3%)
53 (1.7)

15/29 (52%)
12/29 (41%)
1/29 (3%)
5.2 (1.5)

7129 (24%)
4/29 (14%)
18/29 (62%)
21/29 (72%)
7129 (24%)
129 (3%)

9/29 (31%)
8/29 (28%)
12/29 (41%)
1529 (52%)
12/29 (41%)
2129 (1%)

1/29 (3%)
3/29 (10%)
15/29 (52%)
10/29 (34%)

2/29 (1%)
4/29 (14%)
14/29 (48%)
9/29 (31%)

ASA = American Society of Anesthesiologists Physical Status; SARI = Simplified Airway Risk Index

provide an angle of approximately 60°. It has been shown
that different videolaryngoscopes perform differently in
difficult airways®® and that hyperangulated blades may
further improve laryngeal views.”**> Nevertheless, our
study compared the Vie Scope as a straight blade
laryngoscope to VL with Macintosh blades angulated at
approximately 30°. An important difference between the
Vie Scope and Macintosh laryngoscopy is the direct lifting
of the glottis, which might contribute to a better view with
the straight blade technique.”® With the Macintosh
approach, an incompletely lifted epiglottis (e.g., impaired
epiglottis movement) acts like a shield in this view axis
that restricts the view of the glottis.” Thus, direct lifting of
the epiglottis might be advantageous in this situation to
improve glottis exposure.?®

Previously, it has been shown that visualization was
better with the Vie Scope over conventional laryngoscopy,’
so POGO was chosen as a primary outcome measure.
Although of importance for the placement of tracheal
tubes, successful visualization of the larynx does not

necessarily translate into successful intubation. Tube
advancement via the bougie through the laryngeal inlet is
not visualized in Vie Scope-facilitated intubations, while
tube advancement is performed under visual control with
VL. In our Vie Scope group, time to successful insertion of
the bougie was short compared with the overall TTI,
indicating that the main challenge was to advance the tube
into the trachea. As we have discussed elsewhere’ the tube
may impinge on the arytenoid cartilages upon advancement
and rotation maneuvers are required to allow for successful
intubation of the trachea.”’ These maneuvers may be time-
consuming and explain the longer TTI in our Vie Scope
group; but in elective tracheal intubation, no relevant
impact on oxygenation or carbon dioxide level could be
shown.?®

In cases with low POGO values, the inability to visually
follow the final entry of the bougie into the trachea through
the Vie Scope tube may explain the four cases in the Vie
Scope group where the bougie was misplaced and an
accidental esophageal intubation occurred and a second

@ Springer



1492

M. Petzoldt et al.

Table 2 Observed outcomes

Outcome Vie Scope®  Videolaryngoscope Difference in means (95% CI) P value
(N =29) (C-MAC®)
(N=29)
Primary outcome
POGO (%), mean (SD) 71 (31) 64 (30) 7 (-9 to 23) 0.38
Continuous secondary outcomes Difference in means (95% CI)
TTI (sec), mean (SD) 125 (129) 51 (36) 75 (25 to 124) 0.005
TTI with one attempt (sec), mean (SD) 63 (40) 39 (24) 24 (4 to 44) 0.02
Time to successful bougie placement (sec), mean (SD) 14 (28) n/a n/a n/a
Time to successful bougie placement with one attempt 9 (5) n/a n/a n/a
(sec), mean (SD)

Time to best view with one attempt (sec), mean (SD) 27 (34) 12 (7) 15 (0 to 30) 0.05
SpO, after intubation (%), mean (SD) 98 (3) 99 (1) -1 (-2 to0 0) 0.04
EtCO, after intubation (mm Hg), mean (SD) 38 (8) 36 (5) 1 (-2 to 3) 0.55
Difficulty intubation (VAS), mean (SD) 35 (28) 27 (21) 8 (-6 to 21) 0.26
Difficulty view conditions (VAS), mean (SD) 31 (32) 30 (25) 1 (14 to 16) 0.90
Difficulty tube placement (VAS), mean (SD) 27 (25) 25 (25) 1 (-12 to 14) 0.85
Average number of laryngoscopic attempts, mean (SD) 1.3 (0.7) 1.1 (0.3) 0.3 (0.0 to 0.5) 0.05
Average number of intubation attempts, mean (SD) 1.1 (0.4) 1.3 (0.6) -0.1 (0.4 t0 0.1) 0.29
Categorial secondary outcomes Relative risk (95% CI)
First-attempt success rate, n/total N (%) 22/29 (76%)  22/29 (76%) n/a 1.00
Overall success rate, n/total N (%) 27/29 (93%)  27/29 (93%) n/a 1.00
Number of laryngoscopic attempts, n/total N (%) 22/29 (76%) 27/29 (93%) n/a 0.12
1 4/29 (14%) 2/29 (7%)

2 3/29 (10%) 0/29 (0%)

3
Number of intubation attempts, n/total N (%) 2529 (86%)  23/29 (79%) n/a 0.35
1 4/29 (14%) 4/29 (14%)

2 0/29 (0%) 2/29 (7%)

3

Cormack—Lehane grade, n/total N (%) 11/29 (38%)  8/29 (28%) n/a 0.31
1 17/29 (59%) 21729 (72%)

2 1729 (3%) 0/29 (0%)

3
Regurgitation/aspiration during intubation, n/total N (%)  0/29 (0%) 0/29 (0%) n/a 1.00
Accidental esophageal intubation, n/total N (%) 4/29 (14%) 0/29 (0%) 0.86 (0.75 to 1.0) 0.11
SpO, decline < 80%, nitotal N (%) 2/29 (7%) 0/29 (0%) 0.93 (0.84 to 1.0) 0.49
Systolic blood pressure < 70 mm Hg, n/total N (%) 1/29 (3%) 0/29 (0%) 0.97 (0.90 to 1.0) 1.00
Soft tissue trauma, n/total N (%) 2/29 (7%) 0/29 (0%) 0.93 (0.84 to 1.0) 0.49

CI = confidence interval; EtCO, = end-tidal carbon dioxide; POGO = percentage of glottis opening scale; SpO, = peripheral oxygen saturation;
TTI = time to successful intubation; VAS = rated on visual analogue scales (0-100, lower values better)

attempt of correct bougie placement was required. A
second or third intubation attempt was required in the VL
group in six cases; however, no tracheal tube was placed in
the esophagus in this group.

The use of any device on a patient requires sufficient
experience and success rates increase in the sense of a
learning curve. For tracheal intubation facilitated by direct
laryngoscopy, at least 50 intubations are required to reach a
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plateau on the learning curve.”’ Nevertheless, some
clinical®® and mannequin studies®’ have shown far
steeper learning curves for videolaryngoscopic devices.
No learning curves for the Vie Scope have been defined
because only few data are available.>'® To exclude any
effect of a potential learning curve, physicians taking part
in the present study were experienced anesthetists who had
previously attended structured airway training sessions
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t(s)
successful intubation (p=0.02)

70 — bougie placement

i hi =0.
60 — - best view achieved (p=0.048)
50 —

40 —

30 —

20 —
N .
0

VieScope Videolaryngoscopy

Fig. 3 Time to intubation with one attempt

using the Vie Scope and all but one had taken part in a
prior study evaluating the Vie Scope.’

Concerning visualization and intubation difficulty as
subjectively assessed by a visual analogue scale, no
difference between the groups was detected.

Our study has certain limitations. Because of the study
design, operator blinding was not feasible. The POGO as
the primary outcome measure was assessed by the airway
operator, which may have introduced a bias. Furthermore,
difficulty of intubation was also assessed by the operator,
which may be influenced by experience using the
respective devices. By using POGO as the primary
outcome measure, we only evaluated the glottis
visualization, while other steps of the tracheal intubation
such as tube placement, intubation success, and intubation
time were only secondary outcome parameters. We may
have excluded the most difficult airways from this study in
favour of management by awake fiberoptic intubation as
gold standard. Nevertheless, this is the first study to
systematically evaluate the Vie Scope in expected difficult
airways.

Conclusion

Laryngoscopy and intubation are feasible with the Vie
Scope in patients with an expectation for a difficult airway.
Laryngeal visualization with the Vie Scope was noninferior
to Macintosh VL. Nevertheless, TTI was longer in the Vie
Scope group. No difference existed in the first-attempt
success rates. According to our data, the Vie Scope might
offer a new option for the management of difficult airways
in a clinical setting, but limitations such as longer TTI have
to be considered. Furthermore, we deem proper training in
the use of straight blade devices mandatory before using
the Vie Scope for this indication.
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