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The C MAC™ D blade videolaryngoscope is used for difficult airway management under vision. Diffi-
culties with its use can arise at different junctures. We present a comprehensive summary of the
common problems and their solutions for efficient trouble shooting during intubation with the C MAC D
blade.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

The C-MAC® D-blade (Karl Storz, Tuttlingen, Germany) is a new
promising tool in the difficult airway armamentarium [1]. D stands
for Volker Doerges (anaesthesiologist in Kiel, Germany) as co-
inventor of the D blade and may also denote“difficult” [2]. The
conventional CMAC features the normal Macintosh laryngoscope
while the C-MAC D-blade videolaryngoscope has an inbuilt pro-
nounced curvature. This increase in angulation from 18� in con-
ventional CMAC (size 3) to 40� in the D blade CMAC necessitates the
use of a curved stylet (Fig. 1). This warrants greater manipulation
and skill in negotiating the tube through the glottis. Several case
reports have recently appeared regarding how the D blade came to
the rescue in unanticipated difficult airway situations [3e5]. There
can be several bottlenecks during the intubation process with the
D-blade videolaryngoscope. We elucidate a few clinical pearls for
success and troubleshooting while using this extremely versatile
airway management tool. The impediments to passage of
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endotracheal tube (ETT) through the vocal cords are different for
orotracheal, nasotracheal and endobronchial intubation.

2. Discussion

In C MAC guided orotracheal intubation, bringing just the
pharyngeal and laryngeal axes (and not the oral axis) in the same
plane, is adequate to view the glottis. This is helpful in limited neck
extension cases (cervical spine rigidity/stereotactic localization
frame in situ). The tongue is not to be shifted to the right side as
with conventional Macinntosh laryngoscope, instead the tongue
remains in the midline. Essentials for secure videolaryngoscopy are
that the three Ts, namely the tip (of the D-blade), target (glottis)
and the tube are visualized on themonitor. A styletted tracheal tube
is prepared with a curvature matching the D blade. A hockey stick
shaped stylet (or S-Guide with its soft orange distal tip, three ox-
ygen outlets and proximal malleable part) maybe beneficial in
obese patients (Figs. 2 and 3). The S-Guide should be lubricated and
shaped “straight-to-cuff” with a hockey stick bend angle at the
black mark approaching 35�. Its withdrawal will move the tip of the
tube anteriorly while tube rotationwill lead to distal ETT “dancing”.
The orange marked tip may protrude past the distal end of the ET
Tube. We illustrate below four main scenarios of intubation diffi-
culty and their possible solutions.

1: The whole glottic aperture is visible but the ETT gets
impinged at the laryngeal inlet. This could happen when the
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Figure 1. Comparison of C-MAC D Blade and Macintosh laryngoscope.

Figure 2. Hockeystick shaped stylet, D-Blade shaped/accentuated C-shaped stylet, Magill's forceps and the Boedeker's forceps.
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angle made by the ETT tip is almost parallel to the plane of
laryngeal inlet. Passive flexion of the head and neck results in
the ETT making an acute angle with the plane of laryngeal inlet
thus facilitating glottic entry (Fig. 3). Secondly, the bevelled tip
can repeatedly hit one of the lateral walls or the arytenoids. The
solution is rotatory motion of ETT, first clockwise by 90⁰ then
anticlockwise by 90⁰. A 180�/360� degree rotation maneuver to
guide the tube tip into the trachea may also work by building a
torque (for 180⁰ rotation of the proximal end only about 90⁰
rotation of the distal end occurs).
2: Thewhole glottis is fully visible on themonitor screen but the
ETT tip is unable to enter the glottis as it is repeatedly striking
the area posterior to the glottis. This implies that better visu-
alization of the laryngeal inlet does not necessarily mean easier
intubation as far as the D Blade is concerned. The D blade has to
be withdrawn partially outwards which widens the field view
and decreases the Percentage of Glottic Opening (POGO) score,
but paradoxically facilitates intubation by changing the angle
which the plane of laryngeal inlet makes with the ETT tip.
Inflation of the pilot balloon angulates the ETT tip slightly



Figure 3. Picture of an obese patient benefitting from the passive neck flexion manoeuvre. A- Schematic external view of patient demonstrating effect of passive neck flexion; B-
Saggital view of entry of ETT into the vocal cords in two different neck positions; C- Transverse section of vocal cords showing tube1 in normal neck position and tube2 after passive
neck flexion by an assistant.
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upwards/anteriorly towards the larynx and may help in select
situations (Fig. 4).
3: An anterior larynx. The backwards upwards rightwards
pressure (BURP manoeuvre or external laryngeal pressure)
applied by an assistant improves the visualization of an anterior
larynx. Laryngeal view deteriorates with cricoid pressure. Pilot
balloon inflation may prove beneficial. A well lubricated bougie
(tracheal tube introducer) can first be negotiated through the
vocal cords followed by railroading of the ETT over it. Frova
catheter with its blunt, curved tip and distal sideports for
airflow can be passed blindly into the trachea when visualiza-
tion of the glottis is inadequate to guide placement of endo-
tracheal tube.
4: A reduced mouth opening. This tricky situation can be
handled if the mouth opening is sufficient enough to accom-
modate the D-blade. A preloaded ETT is held parallel to the floor
with its concavity facing anteriorly but lying in the horizontal
plane while entering the oral cavity. Once the tip is seen to
approach the glottis on the screen, the plane of the tube is
rotated by 90� so that the tube now lies in the vertical plane as it
enters the glottis (Fig. 5). A retromolar approach (insertion of
the D-blade from the left retromolar side and after visualization
of the glottic opening insertion of the tracheal tube from the
right retromolar side) may also be beneficial.

In C-MAC guided nasotracheal intubation, a special angulated
Boedeker's forceps (provided with the D blade) is introduced into
the oral cavity with the distal concavity facing anteriorly, to hold
and manoeuvre the ETT tip (avoiding the cuff part) to reach the
glottis. An assistant now pushes the proximal end of the ETT till the
tip slides through the vocal cords. Nasotracheal intubation using a
flexometallic armoured tube is less traumatic when performed
under videolaryngoscopic vision. The Boedeker's forceps may also
prove beneficial for grasping foreign bodies and biopsy of suspi-
cious lesions in the laryngopharyngeal region through to just
beyond the vocal cords.

In C MAC guided endobronchial intubation, the distal 10 cm
concavity of the Double Lumen Tube (with the stylet in situ) is
moulded along the D-blade convexity to facilitate intubation
(Fig. 6). The stylet is now withdrawn upto the black ring which is



Figure 5. 90� rotation technique for endotracheal intubation in patients with reduced
mouth opening.

Figure 4. Pilot balloon cuff inflation technique for intubation of anteriorly positioned larynx.
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0.5 cm distal to the proximal border of blue cuff. The left-sided DLT
is inserted with the distal concavity facing anteriorly till the blue
cuff disappears into the glottis. The stylet is then removed
completely and the tube rotated 90⁰ counter-clockwise so that the
tip enters the left main bronchus (Fig. 6). A fiberoptic bronchoscope
is still required for final DLT position confirmation.

A new application of the D blade is in difficult nasogastric tube
insertions, especially inpatientswithesophageal cancer.Here theETT
is included in the structures pushed anteriorly by the DBlade and the
nasogastric tube is inserted under vision into the esophageal orifice.
This can avoid trauma during blind nasogastric tube insertions and
prevent complications like bleeding and wrong placement.

A half eopen guide channel/rail has been provided on the blind
(left) side of the C-MAC D-BLADE. This may be used for inserting a
14F nasogastric catheter (Fig. 7) which in turn can be variously
utilized as an orogastric tube, a channel for oxygen insufflations
throughout difficult intubation or even to effectively suction out
blood and secretions compromising visualization of the vocal cords.

Routine insertion of the C-MACD-blade in the intubation at first,
followed by oral fibreoptic bronchoscope with ETT threaded over it
to complete the intubation procedure maybe beneficial in difficult
airway settings like uvulopalatopharyngoplasty [6] (C-MAC video-
laryngoscope benefits by bypassing all airway path uptil the
epiglottis and vocal cord area).

The C-CAM™ is a newer device with a standard eyepiece tele-
scopic mount which enables the connection of KARL STORZ airway
management tools like fibreoptic bronchoscope, BONFILS and video
laryngoscopes to the C-MAC® monitor within seconds.

To conclude, videolaryngoscopy entails three independent
steps: laryngeal exposure, delivery of the tracheal tube to the
glottic aperture and advancement within the trachea. A pro-
nounced angulation can also increase the difficulty in negoti-
ating the ETT through the vocal cords. The clinical tips cited
above combined with adequate experience in use of the C MAC



Figure 6. C-MAC D-Blade guided double lumen tube insertion.

Figure 7. Insertion of a 14F catheter via the guide channel on the blind left side of the
C-MAC D-Blade.
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D blade (which typically has a shallow learning curve) can open
newer avenues for its use and improve the anaesthesiologists'
airway management skills. The C-MAC D-BLADE plugs the gap
between the Macintosh laryngoscope and the flexible fibreoptic
bronchoscope.
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