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INTRODUCTION 
        The practice of airway management has seemingly become more complex with time, as evidenced by the 
introduction of a number of new airway devices, several of which have been included in the American Society of 
Anesthesiologists’ (ASA) Difficult Airway Management Algorithm.1 Management of the difficult airway remains 
one of the most challenging tasks for anesthesia care providers. Claims involving airway management continue to 
comprise an important aspect of the ASA Closed Claims Project database.2 This lecture focuses on several of the 
alternative airway management devices-techniques and their clinical applications, with particular emphasis on the 
difficult or failed airway. 
 

I.     ALTERNATIVE AIRWAY DEVICES 
     A. Endotracheal Tube Guides 
         A common factor preventing successful tracheal intubation is the inability to visualize the vocal cords 
during the performance of direct laryngoscopy. Numerous endotracheal tube guides have been developed to aid in 
tracheal intubation or extubation including the following: 
  1.  Portex® Endotracheal Tube Introducer (Smiths Medical , Keene, NH, Hythe, Kent, England), also 
known as the gum elastic bougie, is a 15 Fr, 60 cm in length stylet made from a woven polyester base that is angled 
35° at its distal end.3 It is useful in patients with an “anterior larynx” and those with limited mouth opening.4 A new 
disposable version is also available called the Blue Line® Tracheal Tube Introducer (Smiths Medical) which is 
15 Fr and 60 cm in length hollow, and made from PVC (ETs > 6.0 mm ID). The Blue Line® Intubation Stylets 
feature a satin-smooth coating and are available in 3 sizes, pediatric, adult and long. 
     2.  Frova Intubating Introducer (Cook Critical Care, Bloomington, IN) designed to facilitate 
endotracheal intubation and to allow simple ET exchange. Its distal tip is angulated like the gum elastic bougie, but 
it has two side ports. It has a hollow lumen and is packaged with a stiffening cannula, which is not necessary for use, 
as well as removable Rapi-Fit® adapters that permit ventilation. Adult (65 cm; ETs > 5.5 mm ID) and pediatric (35 
cm; ETs 3.0-5.0 mm ID) sizes are available. 
     3.  Aintree Intubation Catheter (Cook Critical Care) can also be used to exchange LMAs and ETs ≥7.0 
mm ID using a FOB. Like the Supkis airway exchange catheter (AEC), its hollow lumen allows insertion of a FOB 
directly through the catheter so that the airway can be visualized during its use.6 Although all of the family of Cook 
AECs have been designed to be used for jet ventilation, ventilation with the 15 mm adapter should be easier with 
this AEC because of its shorter length (56 cm) and larger lumen (4.7 mm), if necessary (i.e. jet ventilation system 
not available). 
     4.  Arndt Airway Exchange Catheter Set (Cook Critical Care) can be used to exchange a laryngeal mask 
airway (LMA) and ET using a fiberoptic bronchoscope (FOB).5 It comes in various lengths including 50, 65 and 78 
cm, has a tapered end, multiple side ports, and is packaged with a stiff wire guide, bronchoscopic port, and Rapi-
Fit® adapters. 
     5. Cook Airway Exchange Catheter EF (Cook Critical Care) is a recently developed, extra firm 100 cm 
long catheter that facilitates exchange of double-lumen tubes (DLT) of 4 mm or larger ID. By using the EF, only an 
AEC is necessary in exchanging a DLT, rather than the standard AEC in combination with the Supkis AEC. This 
also comes with a soft tipped version which offers a more flexible tip, the Cook Airway Exchange Catheter EF Soft 
TipTM, to help minimize tracheal trauma. 
  6.  RadlynTM Stylet R-100 (Radlyn, LLC) is a single-use, semirigid dilating stylet which employs a 
malleable guide tip and a soft, dilating balloon. It comes in one size only and accommodates ETs 7.0 – 10.0 mm ID. 
It combines the functionality of a coude tip bougie with a traditional wire stylet into a single, easy-to-use device. 
     7. GlideRite® Auto Stylet (Verathon Medical) is a reusable, sterilizable, semirigid stylet which conforms 
to the GlideScope family of video laryngoscopes to facilitate intubations in the OR, ED, and emergency settings. 
Accommodates ETs 6.0 mm ID and larger. 
     8. OptishapeTM Stylet (Truphatek International) is a reusable, sterilizable, semirigid stylet with optimal 
shape forindirect intubation procedures. It is available in two sizes, accommodating ETs 5.0 – 6.5 and 7.0 – 9.0 mm 
ID. 
 9.  ETView Tracheoscopic Ventilation Tube (TVT)TM (Misgav, Israel) is a new endotracheal tube with a 
miniterized camera embedded in its tip for real-time visualization of the airways during intubation for process and 
airway status in a variety of patient care settings, also enabling recording and remote video transmission of the 
intubation process. 
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 B.  Lighted Stylets 
       In the last decade, a number of lighted stylets have been developed including lightwands, which rely on 
transillumination of the tissues of the anterior neck to demonstrate the location of the tip of the ET, as well as rigid 
fiberoptic stylets designed for indirect visualization of the airway. 
        
     1.  Shikani Optical Stylet™ (SOS, Clarus Medical, Minneapolis, MN) is a new, reusable, high-resolution 
stainless-steel rigid FOB stylet that comes in a J-shape, yet is malleable, that was developed to improve the 
limitations of the standard flexible FOB. It has the simple form of a standard stylet, plus the advantage of a FOB 
view and maneuverability of its tip. It can be used alone without difficulty and is especially useful for those unable 
to maintain skills with a FOB.8 Both adult (ETs ≥ 5.5 mm ID) and pediatric (ETs 2.5-5.0 mm ID) sizes are available. 
    2.  Flexible Airway Scope Tool™ (FAST; Clarus Medical) is a 5.0 mm flexible stylet, similar in design 
to the SOS, yet it has a malleable section and an atraumatic tip which is easily adjusted by hand to conform to the 
patient’s anatomy. It is capable of confirming placement of ETs as small as 3.5 mm, Combitubes® and LMA 
FastrachsTM. It allows for visualization during LMA or quick confirmation of ET placement. It has recently been 
modified with a new tip that will allow it to be used for nasal intubation (FAST Plus- Clarus Medical, Minneapolis). 
     3.  Levitan GLS Scope™ (Clarus Medical) Designed as an adjunct to direct laryngoscopy. Very similar to 
the SOS, but requires the user to cut the ET because it does not have a moveable tube stop. Use either a green line 
laryngoscope handle for a light source or an LED light source. Available in an adult size (ETs ≥ 5.5 mm ID). 
     4.  Air-Vu™ Plus (Mercury Medical) is a high resolution, stainless steel, rigid stylet which incorporates 
an adjustable tube stop and optional oxygen port for oxygen insufflation. It allows for a fiberoptic view during 
intubation through the Air-Q Laryngeal Mask. Available in an adult size (ETs > 5.5 mm ID). 
     5.  BONFILS Retromolar Intubation Fiberscope™ (Karl Storz Endoscopy, Tuttlingen, 
Germany/Culver City, CA) is a 5.0 mm or 3.5 mm optical stylet that allows a retromolar approach to the difficult 
airway.9  It is designed to position a 5.5 mm/4.0 mm or larger ET directly in front of the vocal cords with minimal 
manipulation of the epiglottis. Unlike the SOS, the shape of the Bonfils is fixed with a 40° distal curve and it is 
available without a working channel. It has a movable eyepiece which allows ergonomic work during intubation, as 
well as an adapter for fixation of ETs and oxygen insufflation. Power is supplied through a cable from a remote 
xenon light source or by an attachable lithium battery powered xenon light source. The scope is also available with a 
wide module to allow image display without the use of a separate camera head. It is also available with a Direct 
Coupler Interface (DCI) for use with a video camera. 
 6.  Brambrink Pedi Intubation DCI Scope™ (Karl Storz Endoscopy) is similar to the Bonfils Retromolar 
Intubation FiberscopeTM. A high resolution semi-flexible fiberoptic stylet with a distal 40° curved shape, 40x 
magnification, a fixed eyepiece, a movable ET tube holder and an insufflation port. It is only available with a 2.0 
mm outer diameter (OD) for holding 2.5 mm ETs or larger. This scope also comes with a standard eyepiece or with 
a DCI for use with a video camera. 
 7.  SensaScope® (Acutronic MS, Hirzel, Switzerland) is a hybrid guidable semirigid video stylet with an 
S-shaped metal shaft. It has a 3 cm long steerable tip which can be flexed in the sagittal plane for 75° in both 
directions by operating a lever at the proximal end of the device. It also has an eyepiece (on which a charge coupled 
device (CCD) video camera can be mounted), a light source connector, and has a 15 mm female connector where the 
ET is mounted. The quality of optics is similar to both the flexible fiberoptic and rigid endoscopes, but has no 
working channel. 
    
 
  C.  Rigid Laryngoscopes 
           It is beyond the scope of this lecture to discuss all of the laryngoscopes that have been manufactured, thus 
only some of the most recently developed blades will be described. Modifications of traditional laryngoscope blades 
are primarily designed to overcome certain difficult airway problems, such as limited mouth opening, “anterior 
larynx”, sternal space restriction, small intra-oral cavity, and immobile or unstable cervical spines. 
 1.  Flexible tip or levering laryngoscopes, such as CLMTM laryngoscopes (Mercury Medical, Clearwater, 
FL), the Flipper® (Rusch, Inc. Research Triangle Park, NC) and Heine Flex Tip® (Heine USA, Ltd., Dover, NH) 
are MAC laryngoscope blades designed with a hinged tip controlled by a lever at the proximal end and are very 
useful in patients with a recessed mandible and decreased mouth opening. A lever controls the tip angle through 70° 
during intubation to lift the epiglottis, if necessary, to improve laryngeal visualization.10 Available in adult sizes 
only. 
 2.  Rusch Truview EVO™ (Truphatek Internat’l Ltd., Netanya, Israel ) is a specially designed 
laryngoscope blade with a 42° anterior refraction.  It fits onto all standard endoscopic camera heads with video 
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output for display or recording. It also includes a custom designed rigid ET guide and comes with an oxygen 
channel for demisting, clearing secretions and oxygen insufflation.  Available in neonatal, pediatric, and adult sizes. 
 3.  Dörges Emergency Laryngoscope Blade™ (Karl Storz Endoscopy) was developed in Europe as a 
universal blade, which combines features of both the Miller and MAC laryngoscope blades.11 It is available in one 
size only and can be used in patients > 10 kg. It has 10 and 20 kg markings on the blade and the blade is simply 
inserted into the oropharynx to the appropriate depth, which correlates with the patient's size. 
 4.  Straight laryngoscopes continue to be modified in design and there has been a resurgence of interest in 
their routine use for tracheal intubation. The Henderson Laryngoscope BladesTM (Karl Storz Endoscopy) have an 
improved tip and light, as well as a larger cross-sectional area. When used with the paraglossal technique, a better 
view is obtained by optimizing control of the soft tissues and improving the line of sight.13 
 5.  Green Line®/D™ Disposable Laryngoscope Blades (Sun Med, Largo, FL) are the only non-plastic 
disposable fiberoptic laryngoscopes available. The blade is made of sterile surgical stainless steel used with a 
reusable “Green” system fiberoptic handle. The acrylic stem incorporates a xenon-halogen reflector lamp to produce 
a bright light. Available in adult, pediatric, and newborn sizes. 
 6.  Berci-Kaplan DCI Video Laryngoscope SystemTM (Karl Storz Endoscopy) and the portable 
TelePack™, (Karl Storz Endoscopy) include MAC 3 and 4, Miller 0-4, and DÖrges laryngoscope blades, a handle 
with an integrated, interchangeable video camera and control unit with LCD screen, and xenon light source. The 
wide-angle camera allows excellent visualization and video documentation of laryngoscopy and intubation.14 Can 
also be used for nasal intubation and ET exchange. The camera system is interchangeable with the Bonfils and 
flexible fiberoptic scopes (Storz).  The latest in development is the C-MAC video laryngoscope which is a battery 
powered video laryngoscope which accommodates size 2, 3, and 4 interchangeable Macintosh blades as well as the 
DÖrges D-Blade (Difficult Airway Blade) which is one size for adult patients only.  Angle of view approximately 80 
degrees.  These blades house a high-resolution CMOS distal drip and LED technology and real-time video on a 7 
inch LCD monitor. 
 7.  Glidescope® Video Laryngoscopes ((GVL®)Verathon Medical, Bothell, WA) incorporates a high 
resolution digital color camera located in the middle of the blade tip. The glottis is visualized through a video cable, 
using a highly portable Li Polymer powered monitor. It is available in adult, pediatric and newborn sizes. The 
Cobalt® AVL (Advanced Video Laryngoscope) single-use system is available in both pediatric and adult sizes 
(GVL 0 – 4). The blade design has several advantages; an embedded anti-fogging mechanism, a reduced overall 
thickness of 14 mm, and a 60° curvature to match the anatomical alignment. 15 New portable Ranger® is compact 
and mobile for offsite airway management in ICU, ER and prehospital setting. Both reusable and single use blades 
are available. 
 8.  McGRATH® Video Laryngoscope (LMA North America, San Diego, CA) is a portable wireless 
laryngoscope with single use disposable blades. The flat screen monitor of the McGrath is mounted on the handle to 
remain in a more natural line-of-sight with the patient.16 It uses disposable blades for a quick turnaround between 
uses and limited cross contamination, and its adjustable blade allows for different size blade lengths. The low profile 
blade and disarticulating handle can also accommodate patients with very limited mouth openings and severe head 
and neck limitations. 
 9.  Pentax-AWS® (Pentax, Tokyo, Japan) is a new battery-operated video laryngoscope, which consists of 
a disposable transparent blade (PBLADER), a 12 cm cable with a charged-coupled device (CCD) and a 2.4 inch 
liquid crystal device (LCD) monitor display.17 The cable channel is inserted into the anatomically shaped 
PBLADER blade so that the tip of the CCD camera is approximately 3 cm proximal from the tip of the blade. The 
image is displayed on a full-color screen. The PBLADER has a suction port, through which a suction catheter can be 
passed. 
 10.  Clarus Video System 30000V (Clarus Medical) consists of a remarkable and articulating monitor and 
a video-malleable stylet.  Optional detachable flexible scope and laryngoscope blades will be available soon, 
pending FDA clearance. 
 11. Truview EVOTM Optical Laryngoscope and TruVision LCD Screen with PCD Camera (Truphoto 
International Ltd.) is a fully portable lightweight and compact system with interchangeable laryngoscope blades 
(neonatal, pediatric, small, and large adult sizes) and 5 in. LCD monitor with picture capture device and video 
output for remote display and recording. 
 
     D.  Indirect Rigid Fiberoptic Laryngoscopes 
           These laryngoscopes were designed to facilitate tracheal intubation in the same patient population as those 
considered for flexible FOB, such as limited mouth opening or neck movement. Compared with the flexible FOBs, 
they are more rugged in design, control soft tissue better, allow for better management of secretions, are more 
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portable (with the exception of the new portable FOBs), and are not as costly. Intubation can be performed via the 
nasal or oral route and can be accomplished in awake or anesthetized patients. 
 1.  Airtraq® (Prodol Meditec S.A., LLC, distributed by King Systems Corp., Noblesville, IN) is a 
disposable optical laryngoscope which provides a magnified angular view during laryngoscope procedures.18 It 
comes with 2 channels: one that allows placement and insertion of ETs, while the other terminates in a distal lens. It 
can be used with any standard ET. It is battery operated, and contains its own low temperature light at the blade tip, 
thus the application of lens defogger is unnecessary.  A separate camera is also available. Available in two sizes: 
adult (accommodates ETs 7.0-8.5 mm) and small adult (6.0-7.5 mm). 
 2.  Bullard™ Elite Laryngoscope (Circon, ACMI, Southborough, MA) is the most recent version of the 
Bullard laryngoscope and is the only indirect fiberoptic laryngoscope that incorporates attachable metal stylets for 
use and can be used with a conventional laryngoscope handle. It also has a working channel for oxygen insufflation, 
suction, and instillation of local anesthetics. It is available in both adult and pediatric sizes (newborn-infant and 
child). Six methods of intubation have been described.19,20 It can be used with a conventional laryngoscope handle or 
fiberoptic light source. 
  
 
 E. Supraglottic Ventilatory Devices 
     1.  Laryngeal Mask Airway™ (LMA; LMA North America, San Diego, CA) is the single most important 
development in airway devices in the past 20 years. Since its introduction into clinical practice, it has been used in 
more than 150 million patients worldwide with no reported deaths.23 Although originally developed for airway 
management of routine cases with spontaneous ventilation, it is now listed in the ASA Difficult Airway Algorithm 
as an airway (ventilatory device) or a conduit for endotracheal intubation.,24 It can be used in both pediatric and 
adult patients in whom ventilation with a facemask or intubation is difficult or impossible. It can be used as a bridge 
to extubation25 and with pressure support or positive pressure ventilation.26 Several new variants of the LMA 
Classic™ (standard LMA) are available, including the LMA Flexible™ (wire reinforced flexible LMA), LMA 
Unique™ (disposable LMA), LMA Fastrach™ (intubating LMA), the LMA Proseal™ (gastric LMA), and the 
LMA Supreme™ . The Proseal 27 was designed with a 
modified posterior cuff to improve the laryngeal seal and incorporates a second tube to provide a channel for gastric 
tube placement or passage of regurgitated fluid. The LMA SupremeTM is a single-use LMA with a redesigned mask 
that achieves a 50% higher seal pressure than the Classis or Unique. It is available in adult sizes (only 3-5). 

2.  Esophageal Tracheal Combitube™ (ETC; Tyco-Healthcare/Mallinckrodt Nellcor Puritan Bennett, St., 
Louis, MO) is a disposable double-lumen tube that combines the features of a conventional ET and that of an 
esophageal obturator airway. It has a large proximal latex oropharyngeal balloon and a distal esophageal low-
pressure cuff with eight ventilatory holes in between. Ventilation is possible with either tracheal or esophageal 
intubation. It can be used in patients taller than 4 feet in elective or emergent situations, both in and out of the 
hospital environment.28,29 Like the Proseal, the ETC should protect against aspiration.30 It is especially useful for 
patients in whom direct visualization of the vocal cords is not possible, as in patients with massive airway bleeding 
or regurgitation, limited access to the airway and in patients in whom neck movement is contraindicated. Two adult 
sizes are available (small adult and large adult). 
 3. Easy Tube™ (EzT, Rusch, Inc.) is a double-lumen tube similar in design and function to the ETC. It can 
be used in adults and children for general anesthesia, emergency intubation, or the difficult airway. Advantages 
include no latex material and access to the trachea in the esophageal position. Currently the EzT is only available in 
Europe. 
 4. Laryngeal Tube® (LT, VBM Medizintechnik GmbH, Sulz, Germany; King Systems Corp., Noblesville, 
IN) is a latex-free, single-lumen (silicon or disposable King LT-D) tube with oropharyngeal and esophageal 
lowpressure cuffs, a ventilation outlet in between and a blind distal tip (almost like a single-lumen, shortened ETC) 
that can be used for either spontaneous or positive pressure ventilation. Ventilation and oxygenation capabilities are 
similar to the LMA and ETC.31 Simple handling, possible aspiration protection and availability in adult sizes (3-5) 
are considered to be advantages of this airway device. Both pediatric and adult sizes are available outside the US 
and Canada. All other versions are available in adult sizes. A double-lumen laryngeal tube, the LT-suction (LTS®) 
has recently been developed, which incorporates a second (esophageal) lumen posterior to the respiratory lumen, as 
well as the LTS-D™ (same as LTSR but disposable). 
 5. Cobra PLA® (Engineered Medical Systems, Indianapolis, IN) is a large ID disposable, single-use tube, 
which is soft and flexible in design with a tapered, striated tip. It has a high-volume, low-pressure oropharyngeal 
cuff. It is also placed blindly, without the aid of any instrument, and when positioned correctly should provide an 
effective seal.32 It is available in both pediatric and adult sizes (.-6). Additionally, it can be used as a conduit for 
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intubation (accommodates up to an 8.0 mm ET). The Cobra PLUS® (Engineered Medical Systems) is similar to the 
Cobra PLA, but includes a temperature monitor (all sizes) and a distal gas sampling monitor (pediatric sizes). It adds 
the benefit of being able to measure the core temperature. Additionally, distal CO2 can be monitored in the pediatric 
population. 
 6. Soft Seal® (Smiths Medical) is a disposable, sterile, latex-free, laryngeal mask that is similar in shape to 
the LMAUniqueTM. It differs in its one-piece design in which the cuff is softer and there is no “step” between the 
tube and the cuff. It also has an integrated inflation line and there are no epiglottic bars on the anterior surface of the 
cuff.33 Although not marketed as a conduit for intubation, its shaft can accommodate up to a 7.5 mm ET. 
 7. Ambu AuraOnce™ (Ambu, Inc, Glen Burnie, MD) is a disposable, sterile laryngeal mask with a special 
built-in curve that replicates the natural human anatomy. It is molded in one piece with an integrated inflation line 
and no epiglottic bars on the anterior surface of the cuff.34 It is available in both pediatric and adult sizes (1-5). If 
intubation becomes necessary or desired, it is recommended to intubate over an Aintree Intubation Catheter. A new 
reusable version, Aura40™ (Ambu, Inc.) is also available. It offers the same features and benefits as the disposable 
version.  A straight version of both types is manufactured in adult and pediatric sizes.  Ambu Aura-iTM was recently 
introduced and designed as a conduit for endotracheal intubation featuring a novel connector block that prevents 
airway occlusions and ensues rotational stability.  It is currently available in 4 adult sizes (3 – 6) but  4 pediatric 
sizes  (1 – 2.5) will soon be available.   
 8. Air-Q Reusable Laryngeal Mask™ (formerly Intubating Laryngeal Airway; Cookgas LLC, St Louis, 
MO; distributed by Mercury Medical, Clearwater, FL) is a reusable hypercurved intubating laryngeal airway that 
resists kinking and has a removable airway connector. 35 It is designed to minimize folding of the cuff tip on 
insertion. A larger mask cavity allows intubation using standard ETs (sizes 5.5-8.5 mm). ILA removal following 
intubation is accomplished using the removal stylet. Also comes in a new disposable version, Air-Q Disposable 
Laryngeal Mask™. 

9. AES UltraTM (AES, Inc., Black Diamond, Washington and Teleflex Medical Europe, Ltd., Ireland) is a 
100% silicone single use mask with an integrated CPV (Cuff pilot valve). This mask combines an all silicone cuff 
and tube, with the patented CPVwhich constantly monitors pressure in the cuff, detecting changes due to 
temperature, nitrous oxide levels and movement within the airway.  It is available in adult sizes 3 – 6. 
 10. Streamlined Liner of the Pharynx Airway™ (SLIPA; Medical Ltd, London, UK) is a disposable 
laryngeal mask similar in design to the LMA Unique. It has a hollow structure which allows storage of regurgitated 
liquids, minimizing aspiration risk.36  It is available in six adult sizes that relate to the dimension across the thyroid 
cartilage cornu: 47, 49, 51, 52, 55, and 57 mm.   
 11. Chou Airway™ (Achi Corp, San Jose, CA) Adjustable oropharyngeal airway of 2-piece construction. 
The rigid outer tube serves as a conduit for and protects the flexible inner tube, which creates a patent air passage 
from the mouth opening to the glottis. In conjunction with the face mask, it is placed orally to facilitate and maintain 
spontaneous or assisted breathing. 
The inner tube is longer than other common oral airways, thus capable of reaching beyond the base of the tongue in 
patients with short ramus or large tongue. Single use only. Available in adult (10-13 cm) and large adult (13.5-16.5 
cm) sizes. 
 11. Intersurgical i-gel® (Intersurgical Ltd, Wokingham, UK) is a disposable supraglottic airway with non-
inflatable cuff designed to match the perilaryngeal anatomy and allows easy and rapid insertion, minimal risk of 
tissue compression and stability after insertion. 37 Incorporates an integral bite block and a gastric channel, which 
allows suctioning of stomach contents, insertion of a naso-gastric tube and facilitates venting. Epiglottis blocker 
minimizes the risk of epiglottis downfolding. Buccal cavity stabilizer reduces the risk of malposition and aids 
insertion. Single use. Available in EU only in adult sizes (3-5) that can incorporate ET sizes 6-8.0 mm and naso-
gastric tubes sizes 12-14 Fr. 
 
II. SPECIAL AIRWAY TECHNIQUES 
       A. Flexible Fiberoptic Intubation is a very reliable approach to difficult airway management and airway 
assessment. It has more universal application than any other technique. It can be used orally or nasally for both 
upper and lower airway problems and when access to the airway is limited. It can be used in patients of any age and 
in any position. 
 1. Technological advances, including improved optics, battery-powered light sources, better aspiration 
capabilities, increased angulation capabilities, and improved reprocessing procedures, have been developed. 
 2. Rescue techniques such as direct laryngoscopy or placing a retrograde guide wire through the suction 
channel38 may be used if the glottic opening cannot be located with the scope, or if blood or secretions are present. 
Insufflation of oxygen or jet ventilation through the suction channel may provide additional time when difficulty 
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arises in passing the ET into the trachea.39 Some of the newer systems include: 1)  IntubaidFlexTM (EZC Medical, 
Inc., San Francisco, CA) which is a single-use video stylet for use during intubation, 2) Ambu aScope which is a 
completely disposable flexible fiberoptic system, and  3)  Flexible Digital Video Bronchoscope BRS- 5000 (Vision 
Sciences, Orangeburg, NY) is a reusable scope that uses disposable, sterile, endosheath® technology with different 
channel size options. 
        B. Retrograde Intubation is an excellent technique for securing a difficult airway either alone or in 
conjunction with other alternative airway techniques.40 The technique is simple, straightforward, and should be a 
skill of every anesthesia care provider. It is especially useful in patients with limited neck mobility (cervical spine 
pathology) or who have suffered airway trauma. Recent advancements in the technique include the introduction of 
the Arndt Airway Exchange Catheter™ (Cook Critical Care) and needle holder to the preexisting retrograde 
intubation set. The Arndt catheter will allow patient oxygenation if necessary during the procedure and is 
recommended for use with ETs 5.0 mm or larger.41 
        C. Transtracheal Jet Ventilation is a well-accepted method for securing ventilation in rigid and interventional 
Bronchoscopy .42 It is applied in rigid bronchoscopy with a specially designed jet valve and in fiberscopes in which 
the jet injector is attached to the suction channel without intervening tubing. It may also be used to prophylactically 
secure a difficult airway by placing a cricothyrotomy catheter or an airway exchange catheter into the trachea to 
establish effective ventilation before induction of anesthesia.43 There are a number of commercial manual jet 
ventilation devices currently available. The Enk Oxygen Flow ModulatorTM (Cook Critical Care) is a new device 
that is recommended for use when jet ventilation is appropriate but a jet ventilator is not available.44 The Wadhwa 
Emergency Airway Device (Cook Critical Care) can also be used for transtrachael jet ventiliation. It is actually 
several devices in one. It has an emergency nasopharyngeal airway catheter; the large diameter trachtracheal needle 
for a cricothyrotomy procedure with the option for transtracheal jet ventilation; and the main body of the device acts 
as a blow tube or 15 mm adaptor.45,46 
        D. Cricothyrotomy is a life-saving procedure, which is in the final “cannot-ventilate, cannot-intubate” option 
in all airway algorithms, whether they concern prehospital, emergency department, intensive care unit, or operating 
room patients. 
 1. Needle cricothyrotomy should be performed with catheters at least 4 cm long and up to 14 cm in adults. 
The Jet Ventilator Catheter (VBM Medizintechnik GmbH, Sulz, Germany) is available in 3 sizes (infants, children 
and adults). The possibility of kinking of standard plastic catheters has led to the production of special 6-Fr 
emergency transtracheal airway catheters (Cook Critical Care). 
 2. Percutaneous cricothyrotomy involves using the Seldinger technique to gain access to the cricothyroid 
membrane. There are a number of commercial kits available. The Melker (Cook Critical Care) emergency 
cricothyrotomy catheter sets are very user friendly and will soon be produced with a durable, elastic, high-volume, 
low-pressure cuff in a 5mm airway catheter. The QuicktrachTM(VBM Medizintechnik GmbH) is available for 
children and adults, 2 and 4 mm IDs, respectively. 
 3. Surgical cricothyrotomy is performed by making incisions through the cricothyroid membrane using a 
scalpel, followed by the insertion of an ET. This is the most rapid technique and should be used when equipment for 
the less invasive techniques is unavailable and speed is of the essence. 
      E. Tracheostomy establishes transcutaneous access to the trachea below the level of the cricoid cartilage.40 
Emergency tracheostomy may be necessary when acute airway loss occurs in children younger than 6 years or 
children whose cricothyroid space is considered too small for cannulation, as well as in persons whose laryngeal 
anatomy has been distorted by the presence of pathologic lesions or infection. 
 1. Percutaneous Dilatational Tracheostomy is the most commonly performed tracheostomy technique, 
yet it is still considered invasive and can cause trauma to the tracheal wall. The Portex Ultraperc Percutaneous 
Dilatational Tracheostomy Kit (Smiths Portex) incorporates a unique introducer to aid smooth insertion of the 
tracheostomy tube over a seldinger wire. The new percutaneous Tracheostomy from Smith Portex using the Griggs 
Technique (Dilatational Forceps.  The Ciaglia Blue Rhino™ (Cook Critical Care) and PercuQuickR (Rusch Inc., 
Duluth, GA) have a special coating which facilitate dilation of the trachea entrance site and allow controlled 
percutaneous introduction of tracheostomy tubes. 
 2. Translaryngeal Tracheostomy is an alternative tracheostomy technique that is also considered to be 
safe, cost effective, and can be performed at the bedside.47 It may be beneficial in patients who are coagulopathic.  
     a) Fantoni Translaryngeal Tracheostomy (TLT) technique is a less invasive technique and has few 
complications as compared with the percutaneous dilatational tracheostomy technique because the stoma is 
performed outward and the tracheal rings are simply divaricated.48 
     b) Modified Fantoni technique involves the use of a FOB in place of the rigid tracheoscope, the insertion 
of a Jshaped wire, and the use of a small diameter ET positioned coaxially to the original airway, to ventilate the 
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patient during introduction of the tracheostomy tube.49 This technique may be advantageous in patients with serious 
hypoxemia and considered difficult to intubate or have cervical spine injuries. 
     c) PercuTwist® (Rusch, Kernen, Germany) is a newly developed single-step-rotational dilation 
tracheostomy technique.50 The dilator has a hydrophilic coating on a tapping thread and is designed like a self-
tapping screw, allowing access to the trachea without the need of pushing the dilatational instrument towards the 
tracheal wall, offering "controlled rotating dilation." 
 3. Surgical Tracheostomy is more invasive and should be performed in an elective manner and in a sterile 
environment. Absolute contraindications to a tracheostomy do not exist because this is a lifesaving procedure. 
 
CONCLUSION 
Most airway problems can be solved with relatively simple devices and techniques, but clinical judgment born of 
experience is crucial to their application. As with any intubation technique, practice and routine use will improve 
performance and may reduce the likelihood of complications. Each airway device has unique properties that may be 
advantageous in certain situations yet limiting in others. Specific airway management techniques are greatly 
influenced by individual disease and anatomy, and successful management may require combinations of devices and 
techniques. 
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