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Abstract
In the prehospital setting, the emergency care provider must anticipate that some
patients will manifest with difficult airways. The use of video laryngoscopy to
secure an airway in the prehospital setting has not been explored widely, but has
the potential to be a useful tool. This article briefly reviews some of the major
video laryngoscopes on the market and their usefulness in the prehospital setting.
Studies and case reports indicate that the video laryngoscope is a promising
device for emergency intubation, and it has been predicted that, in the future,
video laryngoscopy will dominate the field of emergency airway management.

Direct laryngoscopy always should be retained as a primary skill; however,
the video laryngoscope has the potential to be a good primary choice for the
patient with potential cervical spine injuries or limited jaw or spine mobility,
and in the difficult-to-access patient. The role of video laryngoscopes in secur-
ing an airway in head and neck trauma victims in the prehospital setting has
yet to be determined, but offers interesting possibilities. Further clinical stud-
ies are necessary to evaluate its role in airway management by prehospital
emergency medical services.
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Introduction
In the prehospital setting, the emergency care provider must anticipate
encountering patients with difficult airways. Providers may be faced with a
rapidly deteriorating airway due to severe facial trauma, neck injury, or
oropharyngeal edema secondary to angioedema or anaphylaxis. Emergency
medical services (EMS) providers routinely are tasked with managing the
most difficult airways and prehospital patients frequently have concomitant
head injuries, multi-system trauma, or presumed cervical spine injuries. A
definitive airway should be secured with the safest, most efficient method that
has the lowest morbidity rate. The prehospital use of video laryngoscopy has
not widely been explored, but has the potential to be a useful tool. Studies and
case reports show that the video laryngoscope is a promising device for emer-
gency intubation, and it has been predicted that, in the future, video laryngoscopy
will dominate the field of emergency airway management.1 This article will
review some of the major video laryngoscopes available and their usefulness in
the prehospital setting.

Background
Difficult intubating conditions are encountered in approximately 7-10% of
patients who require out-of-hospital, emergency, endotracheal intubation.2'3

Difficult intubation can be defined by the requirement of multiple attempts
with a standard Macintosh (curved) laryngoscope blade, impossible visualiza-
tion of glottis, or that an experienced operator states that intubation is diffi-
cult or impossible.4 Variations in normal anatomy, pathological conditions
such as a small mouth opening, protruding upper teeth, obesity, a large tongue,
and injury to the head, neck, and jaw are some factors that make intubation
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Table 1—Video laryngoscopes can be classified by the way the view screen is connected to the handle (a view screen
is incorporated in the handle or connected to the handle via a short cable) or the devices can be classified by those
in which the endotracheal tube (ETT) is preloaded onto the device, which guides the tube to the glottic opening vs.
those that require the endotracheal tubes to be inserted freely into the oral cavity.

difficult. Furthermore, intubation is more difficult when the
cervical spine is immobilized. Stabilization of the cervical
spine makes it more difficult to visualize the vocal cords
using conventional direct laryngoscopy,5'6 because optimal
alignment of the airway axis requires a certain amount of
neck motion.7 Cervical collars significantly reduce the
mouth opening, which also contributes to poor views on
direct laryngoscopy.8 The rate of difficult intubation in pre-
hospital emergency medicine varies greatly among pub-
lished studies. If prehospital medical airway management is
standardized and performed by trained operators, failure to
intubate is rare (0.1%), and the incidence of difficult tra-
cheal intubation is 7.4%.9 Conventional laryngoscopy can
cause movement of the unprotected cervical spine10 and the
vast majority of cervical motion during glottic visualization
and intubation with a Macintosh blade is produced at the
occipito-atlantal and atlanto-axial joints.11 A variety of
approaches and devices to secure the airway in patients
with limited neck movement have been described, and the
goal is to establish tracheal intubation without causing
injury to the spinal cord.12

Video Laryngoscopes
The aim of this article is to discuss the benefits and future
use of these devices in the prehospital setting, not to give a
detailed description of the different video laryngoscopes
(Appendix).1 Most current systems are designed to allow
multi-person visualization of the airway by projecting an
enlarged video image of the laryngeal structures onto a
monitor. The goal is to make the visualization and recogni-
tion of the anatomical structures and anomalies easier, and
to facilitate manipulation of airway devices. These devices
do so with minimal head or neck manipulation. When assis-
tance is required, the operator and assistant can coordinate
their movements because each sees exactly the same image
on the video monitor.

Currently available devices can be classified in two ways.
Of the five systems discussed, one (the Glidescope Ranger)
has a video screen connected to the handle via a short cable.
The other four systems incorporate a smaller view screen
directly into/onto the laryngoscope handle. Alternately, the
systems can be classified by those in which the endotracheal
tube is preloaded onto the device, which then guides the
tube to the glottic opening vs. those that require the endo-
tracheal tubes to be inserted into the oral cavity, typically
requiring the use of an endotracheal stylette (Table 1).

Storz DCI Video Laryngoscope
The Storz DCI video laryngoscope system is one of sever-
al airway devices that incorporates video capability into the
blades.13 The Storz DCI integrates a fiberoptic bundle into
a standard Macintosh blade and a camera housed in the
laryngoscope handle produces the images. The Storz DCI
Video Laryngoscope has been used successfully in difficult
airways,14 bariatric,15 and pediatric surgical patients.16

Glidescope Ranger Video Laryngoscope
The GlideScope Ranger is a rugged, portable, battery-pow-
ered video laryngoscope developed for prehospital use. It con-
sists of a plastic handle and curved laryngoscope blade with a
micro-video camera embedded on the undersurface of the
blade connected to a separate video monitor. Clinical experi-
ence with the standard Glidescope indicated that the unit is
easy to use, even in some patients who are very difficult to
intubate.17"21 A case report shows good result with the
Glidescope Ranger, but most studies have been performed on
the standard Glidescope; hence the benefits and complica-
tions are better documented on the standard Glidescope.17

McGrath Video Laryngoscope Series 5
The McGrath video laryngoscope houses a single AA bat-
tery to power the device and an attached color liquid crys-
tal device (LCD) monitor. The device is inserted into the
patient's oropharynx much like a traditional laryngo-
scope.22'23 The ease of use is due to its similarity to direct
laryngoscopy and maintaining the visual field of the device
and patient simultaneously.1 Based upon intubation success
rates and the ability to rapidly secure the airway, the
McGrath video laryngoscope is an effective aid to airway
management in patients with normal airways.22

Pentax Airway Scope, AWS-S100
Airway Scope is a video laryngoscope with an ergonomi-
cally designed handle that encompasses a LCD color
screen. Given its design, a Miller or straight blade approach
must be used for optimal intubations.24"26 Given the qual-
ity of construction and superb optic technology, the Airway
Scope has the potential for prehospital use.1

Airtraq Optical Laryngoscope
The Airtraq optical laryngoscope is a completely dispos-
able, single use laryngoscope utilizing mirrors and lenses to
visualize the glottic opening through a curved optical chan-
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nel that mimics the anatomical airway. It is an inexpensive
and lightweight device.27"35 Suzuki et al state that the
Airtraq may be a superior device for use by personnel who
are infrequently required to perform tracheal intubation.36

Res-Q;Scope
No publications regarding the Res-Q;Scope were found.

Use of Video Laryngoscope
Current evidence does not support the ability to confident-
ly predict a difficult intubation. Therefore, it is imperative
that devices and techniques will facilitate intubation when
such difficulties are encountered.37 With their low weight,
high-resolution screen, and compact size, portable video
laryngoscopes have the potential of being useful devices for
managing difficult airways. Their use also may be benefi-
cial in settings with limited access to the patient's head,
such as during extrication or in air-medical settings when
the intubator may be sitting adjacent to the patient instead
of being in-line with the patient's head. Video laryngo-
scopes are promising devices for difficult management of
the airway, including for patients with cervical spine
pathology,38'39 and have been suggested in recent guide-
lines for the management of difficult airways.40 One study
indicated that with manual in-line stabilization, the
Glidescope provided a better glottic view compared to
direct laryngoscopy, but the cervical spine movement was
similar with the two techniques.41 In other studies, the
Airway Scope and Glidescope caused less cervical spine
movement during intubation,42 but use of the Glidescope
took longer than standard direct laryngoscopy.43'44

Compared with the Macintosh laryngoscope blade, the
Airway Scope produced less movement of the upper C-
spine in patients with a normal C-spine.4 '46 The use of the
Airtraq laryngoscope reduced the duration of intubation
attempts and the need for additional maneuvers compared
to the use of the traditional Macintosh laryngoscopy in
patients with cervical spine stabilization devices in
place.47"49 Two case reports have suggested that video
laryngoscopy can be useful when managing a patient with
cervical immobilization in the prehospital setting.17'50

Because good visualization of the glottis during intubation
directly impacts safety, efficiency, and morbidity,51 it is impor-
tant to have high-quality equipment for difficult airway situa-
tions. Rai and colleagues concluded that the video laryngoscope
is an effective device for tracheal intubation, and that it pro-
vides an improved view of the larynx compared to that
acquired using traditional laryngeal blades52 even in difficult
intubations.39'59 Cooper et al found that Glidescope laryn-
goscopy consistently yielded a similar or superior glottic view
compared with direct laryngoscopy despite the limited or lack
of prior experience with the device. Successful intubation
generally was achieved even when direct laryngoscopy was
predicted to be moderately or considerably difficult.21'54 The
Glidescope rapidly provided an excellent view of the vocal
cords and the tube was easily visualized passing through the
vocal cords on the screen.55 The Airway Scope also provides
a better laryngeal view than does direct laryngoscopy using
the Macintosh laryngoscope blade, and facilitates easier intu-
bation in a higher proportion of patients.25

In failed tracheal intubations using a conventional
Macintosh laryngoscope blade, tracheal intubation was
accomplished swiftly and easily using the McGrath video
laryngoscope.23 The Airway Scope facilitated easy tracheal
intubations in patients for whom laryngoscopy using a
Macintosh blade failed.56 The Airway Scope is useful for
beginners as it facilitates quicker and easier tracheal intuba-
tion than generally is possible using direct laryngoscopy with
the Macintosh laryngoscope blade.57'58 Lim and colleagues
showed no higher intubation success rate with the Glidescope
than with a direct laryngoscopy in a simulator. However, anes-
thetists found it easier to intubate using a Glidescope com-
pared to a Macintosh laryngoscope blade.59 On the other
hand, multiple case reports noted increased intubation success
rate using Glidescope in simulated airway situations54 and for
patients with difficult airways.18'60'61 The Glidescope was
handled easily not only by experienced anesthetists, but also
by novice personnel (anesthesia interns and residents in train-
ing).62 In a simulated difficult laryngoscopy scenarios, the use
of the Airtraq was more successful in achieving tracheal intu-
bation, required less time to intubate successfully, caused less
dental trauma, and was considered by the anesthetists to be
easier to use than direct laryngoscopy.31

Intubation using the Glidescope caused mild hemody-
namic response7 with in-line cervical immobilization, while
another study indicated that the hemodynamic responses to
orotracheal intubation using the Glidescope do not differ
from the use of direct Macintosh laryngoscopy.63 However,
tracheal intubation with the Airtraq caused fewer alter-
ations in blood pressure and heart rate than occurred dur-
ing direct laryngoscopy.31

There are some reported injuries related to the use of
Glidescope laryngoscopy. One aspect of the Glidescope
that differs from the use of a conventional laryngoscope is
that after the device is placed in the oropharynx and the
laryngeal video view is obtained, most operators do not, or
cannot easily visualize the endotracheal tube as it enters the
mouth and is positioned within the hypopharynx before
appearing on the video screen. This "blind" introduction
might lead to injuries to oropharyngeal structures.64"68

Direct visualization of the endotracheal tube, as it is insert-
ed into the mouth along the curvature of the Glidescope
blade most likely would prevent these injuries.

Video laryngoscopy has obvious benefits by allowing multi-
ple caregivers to visualize the intubation and confirm tube place-
ment, and thereby, contribute to an enhanced teaching/learning
experience. Difficulty viewing the airway using a conventional
laryngoscopy also leads to ineffective teaching, as an observer
must lean over the shoulder of the operator in order to catch a
glimpse of the important structures and relationships. Another
advantage is that the operator is not required to be "in-line" with
the patient. Therefore, its use will be applicable for in-flight
intubations and in other places with limited space.69

Video laryngoscopy also has been shown to be useful for
morbidly obese patients. It improves the visualization of the
larynx, and thereby, facilitates intubation.27'70 The
Glidescope provided a good view of glottic opening in
morbidly obese patients. The video laryngoscope also has
been used successfully in the management of difficult air-
ways in pediatric and neonatal patients.71'72
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Discussion
Most of the literature shows improvement in airway man-
agement using video laryngoscopy compared to direct laryn-
goscopy utilizing the Macintosh blade. As described, video
laryngoscopy is helpful in performing difficult intubations,
but to date, no studies have been preformed exclusively in the
prehospital setting. There are few prehospital case reports
demonstrating the utility of these devices. '^° No single air-
way device offers a solution to all scenarios; however, the
video laryngoscope is a useful addition to the range of diffi-
cult airway devices available to prehospital providers. The
best device for the prehospital management of difficult air-
ways still is undetermined, but a randomized, single-blinded
study that compares the use, effectiveness, and efficiency of
the different types of video laryngoscopes and traditional
direct laryngoscopy with Macintosh laryngoscope is under-

way.73 This should provide guidance toward the selection of a
video laryngoscope for prehospital difficult airway management.

Conclusions
Direct laryngoscopy always should be retained as a prima-
ry skill; however, the video laryngoscope has the potential
to be a good primary choice for the patient with potential
cervical spine injury, limited jaw or spine mobility, or who
is difficult to access. It also will become a rescue airway
device for intubating patients with the unanticipated diffi-
cult airway. The role of video laryngoscopes in securing an
airway for patients with head and neck trauma in the pre-
hospital setting still is to be determined, but offers interest-
ing possibilities. Further clinical studies are necessary to
evaluate the use of video laryngoscopy in airway manage-
ment By prehospital EMS providers.

References .
1. Sakles JC, Rodgers R, Keim SM: Optical and video laryngoscopes for emer-

gency airway management. Intern Emerg Afo/2008;3(2):139-143.
2. Gerich TG, Schmidt U, Hubrich V, Lobenhoffer HP, Tscherne H:

Prehospital airway management in the acutely injured patient: The role of
surgical cricothyrotomy revisited. J Trauma 1998;45(2):312-314.

3. Adnet F, Jouriles NJ, Le Toumelin P, Hennequin B, Taillandier C, Rayeh F,
Couvreur J, Nougiere B, Nadiras P, Ladka A, Fleury M: Survey of out-of-
hospital emergency intubations in the French prehospital medical system: A
multicenter study. Ann Emerg Med 1998;32(4):454-460.

4. American Society of Anesthesiologists Task Force on Management of" the
Difficult Airway: Practice guidelines for management of the difficult airway:
An updated report by the American Society of Anesthesiologists Task Force
on Management of the Difficult Airway.yfeaMwwfojy 2003;98(5):1269-1277.

5. Nolan JP, Wilson ME: Orotracheal intubation in patients with potential cer-
vical spine injuries. An indication for the gum elastic bougie. Anaesthesia
1993;48(7):63O-633.

6. Hastings RH, Wood PR: Head extension and laryngeal view during laryngoscopy
with cervical spine stabilization maneuvers. Anestbesiology 1994;80(4):825-831.

7. Huang WT, Huang CY, Chung YT: Clinical comparisons between
GlideScope video laryngoscope and Trachlight in simulated cervical spine

8. Heath KJ: The effect of laryngoscopy of different cervical spine immobilisa-
tion techniques. Anaesthesia 1994;49(10):843-845.

9. Combes X, Jabre P, Jbeili C, Leroux B, Bastuji-Garin S, Margenet A, Adnet F,
Dhonneur G: Prehospital standardization of medical airway management: inci-
dence and risk factors of difficult airway. iftW£mCTgM^2006;13(8):828-834.

10. Hastings RH, Marks JD: Airway management for trauma patients with
potential cervical spine injuries. Anesth Analg 1991;73(4):471-482.

11. Sawin PD, Todd MM, Traynelis VC, Farrell SB, Nader A, Sato Y, Clausen
JD, Goel VK: Cervical sjjine motion with direct laryngoscopy and orotra-
cheal intubation. An in vivo cinefluoroscopic study of subjects without cervi-
cal abnormality. Anesthesiohgy 1996;85(l):26-36.

12. Lam AM: Acute spinal cord ischemia: Implications for Anesthetic
Management. In Stoekin RK (ed), Advances in Anesthesia. St. Louis: Mosby
Year Book 10,1993, pp 247-273.

13. Kaplan MB, Berci G:Videolaryngoscopy in the management of the difficult
airway. CanJAnaesth 2004;51(l):94; author reply 95-96.

14. Hagberg C, Vogt-Harenkamp CC, Bogomolny Y, Ellis S, Nguyen TV: A
comparison of laryngoscopy techniques using the video laryngoscope and the
traditional Macintosh laryngoscope in potentially difficult to intubate
patients. Anesth Analg 20O5;100:s212.

15. Hagberg CA, Vogt-Harenkamp CC, lannucci DG: Successful airway man-
agement of a patient with a known difficult airway with the Direct Coupler
Interface Video Laryngoscope./ Clin Anesth 2007;19(8):629-631.

16. Weiss M, Schwarz U, Dillier CM, Gerber AC: Teaching and supervising tra-
cheal intubation in paediatric patients using videolaryngoscopy. Paediatr
Anaesth 2001;ll(3):343-348.

17. Bjoernsen LP, Parquett B, Lindsey B: Prehospital use of video laryngoscope
by an air medical crew. Air Medical Journal 2008;27(5):242-244.

18. Cooper RM: Use of a new videolaryngoscope (GlideScope) in the manage-
ment of a difficult airway. CanJAnaesth 2003;50(6):611-613.

19. Doyle DJ, Zura A, Ramachandran M: Videolaryngoscopy in the manage-
ment of the difficult airway. Can J Anaesth 2004;51(l):95; author reply
95-96.

20. Agro F, Barzoi G, Montecchia F: Tracheal intubation using a Macintosh
laryngoscope or a GlideScope in 15 patients with cervical spine immobiliza-
tion. BrJ Anaesth 2003;90(5):705-706.

21. Cooper RM, Pacey JA, Bishop MJ, McCluskey SA: Early clinical experience
with a new videolaryngoscope (GlideScope) in 728 patients. Can J Anaesth
2005;52(2):191-198.

22. Shippey B, Ray D, McKeown D: Case series: The McGrath videolaryngo-
scope—An initial clinical evaluation. Can J Anaesth 2007;54(4):307-313.

23. Shippey B, Ray D, McKeown D: (2008) Use of the McGrath videolaryngo-
scope in the management of difficult and failed tracheal intubation. BrJ Anaesth
2008;100(l):116-119.

24. KagawaT: [Pediatric airway management: cuffed endotracheal tube and other
devices for tracheal intubation]. Masui 2007;56(5):534-541. [in Japanese].

25. Suzuki A, Hayashi D, Toyama H, Minami S, Iwasaki H: [Use of the pentax-
AWS in a patient with Cormack 3a difficult airway]. A/ami2007;56(3):341-344.
[in Japanese].

26. Suzuki A, Toyama Y, Katsumi N, Sasaki R, Hirota K, Matsumoto H,Takahata
O, Iwasaki H: [Pentax-AWS improves laryngeal view compared with Macintosh
blade during laryngoscopy and facilitates easier intubation]. Masui
2007;56(4):464-468. [in Japanese].

27. Dhonneur G, Ndoko S, Amathieu R, Housseini LE, Poncelet C, Tual L:
Tracheal intubation using the Airtraq in morbid obese patients undergoing
emergency cesarean delivery. Anesthesiohgy 2007;106(3):629-630.

28. Maharaj CH, Costello J, Higgins BD, Harte BH, Laffey JG: Retention of
tracheal intubation skills by novice personnel: A comparison of the Airtraq
and Macintosh laryngoscopes. Anaesthesia 2007;62(3):272-278.

29. Maharaj CH, Costello JF, Higgins BD, Harte BH, Laffey JG: Learning and
performance of tracheal intubation by novice personnel: a comparison of the
Airtraq and Macintosh laryngoscope. Anaesthesia 2006;61(7):671-677.

30. Maharaj CH, Costello JF,McDonnellJG,HarteBH,LaffeyJG.The Airtraq
as a rescue airway device following failed direct laryngoscopy: A case series.
Anaesthesia 2007;62(6):598-601.

31. Maharaj CH, Higgins BD, Harte BH, Laffey JG: Evaluation of intubation using
the Airtraq or Macintosh laryngoscope by anaesthetists in easy and simulated
difficult1 laryngoscopy—A manikin study. Anaesthesia 2006;61(5):469-477.

32. Maharaj CH, Ni Chonghaile M, Higgins BD, Harte BH, LaffeyJG: Tracheal
intubation by inexperienced medical residents using the Airtraq and Macintosh
laryngoscopes—A manikin study.^m/£mCT^A^(/2006;24(7):769-774.

33. Maharaj CH, O'Croinin D, Curley G, Harte BH, Laffey JG: A comparison of
tracheal intubation using the Airtraq or the Macintosh laryngoscope in routine
airway management: A randomised, controlled clinical trial. Anaesthesia
2006;61(ll):1093-1099.

34. Norman A, Date A: Use of the Airtraq laryngoscope for anticipated difficult
laryngoscopy. Anaesthesia 2007;62(5):533-534.

35. Suzuki A, Toyama Y, Iwasaki H, Henderson J: Airtraq for awake tracheal
intubation. Anaesthesia 2007;62(7):746-747.

36. Maharaj CH, Costello JF, Higgins BD, Harte BH, Laffey JG: Learning and
performance of tracheal intubation by novice personnel: A comparison of the
Airtraq and Macintosh laryngoscope. Anaesthesia 2006;61(7):671-677.

Prehospital and Disaster Medicine http://pdm.medicine.wisc.edu Vol. 24, No. 3

https://doi.org/10.1017/S1049023X00006919 Published online by Cambridge University Press

https://doi.org/10.1017/S1049023X00006919


Bjoernsen, Lindsay 269

37. Hung O, Murphy M: Unanticipated difficult intubation. Curr Opin
Anaesthesiol 2004;17(6):479-481.

38. Liu EH, Poon KH, Ng BS, Goh EY, Goy RW: The Airway Scope, a new
video laryngoscope: its use in three patients with cervical spine problems. Br
JAnaesth 2008;100(l):142-143.

39. Lai HY, Chen IH, Chen A, Hwang FY, Lee Y: The use of the GlideScope
for tracheal intubation in patients with ankylosing spondylitis. BrJAnaesth
2006;97(3):419-422.

40. Henderson J, Popat M, Latto P, Pearce A: Difficult Airway Society guide-
lines. Anaesthesia 2004;59:1242-1243; author reply 1247.

41. Robitaille A, Williams SR.Tremblay MH, Guilbert F.Theriault M, Drolet
P: Cervical spine motion during tracheal intubation with manual in-line sta-
bilization: Direct laryngoscopy versus GlideScope videolaryngoscopy. Anesth
^na/j-2008;106(3):935-941, table of contents.

42. Hirabayashi Y, Fujita A, Seo N, Sugimoto H: Cervical spine movement dur-
ing laryngoscopy using the Airway Scope compared with the Macintosh
laryngoscope! Anaesthesia 2007;62(10):1050-1052.

43. Turkstra TP, Craen RA, Pelz DM, Gelb AW: Cervical spine motion: A flu-
oroscopic comparison during intubation with lighted stylet, GlideScope, and
Macintosh hryngoscope. Anesth Analg 2005;101(3):910-915.

44. Sun DA, Warriner CB, Parsons DG, Klein R, U.medaly HS, Moult M: The
GlideScope Video Laryngoscope: Randomized clinical trial in 200 patients.
Br JAnaesth 2005;94(3):381-384.

45. Maruyama K, Yamada T, Kawakami R, Kamata T, Yokochi M, Hara K: Upper
cervical spine movement during intubation: fluoroscopic comparison of the
AirWay Scope, McCoy laryngoscope, and Macintosh laryngoscope. BrJ Anaesth
2008;100(1):120-124.

46. McClelland SH, McCahon RA, Norris AM: Cervical spine movement using
the Airway Scope. Anaesthesia 2008;63(2):207-208; author reply 208-209.

47. Maharaj CH, Buckley E, Harte BH, LaffeyJG: Endotracheal intubation in
patients with cervical spine immobilization: A comparison of Macintosh and
Airtraq laryngoscopes. Anesthesiohgy 2007;107(l):53-59.

48. Maharaj CH, CosteUo J, Higgins BD, Harte BH, LaffeyJG: Retention of
tracheal intubation skills by novice personnel: A comparison of the Airtraq
and Macintosh laryngoscopes. Anaesthesia 2007;62(3):272-678.

49. Maharaj CH, CosteUo JF, Harte BH, Laffey JG: Evaluation of the Airtraq
and Macintosh laryngoscopes in patients at increased risk for difficult tra-
cheal intubation. Anaesthesia 2008;63(2):182-188.

50. Byhahn C, Meininger D, Walcher F, Hofstetter C, Zwissler B: Prehospital
emergency endotracheal intubation using the Bonfils intubation fiberscope.
EurJEmergMed2<Xn-,\A(X)-A'i-4(>.

51. Mencke T, Echternach M, Kleinschmidt S, Lux P, Barth V, Plinkert PK,
Fuchs-Buder T: Laryngeal morbidity and quality of tracheal intubation: A
randomized controlled trial. Anesthesiohgy 2003;98(5):1049-1056.

52. Rai MR, Dering A, Verghese C: The Glidescope system: A clinical assess-
ment of performance. Anaesthesia 2005;60(l):60-64.

53. Murrell GL, Sandberg KM, Murrell SA: GlideScope video laryngoscopes.
Otolaryngol Head Neck Surg 2007;136(2):307-308.

54. Benjamin FJ, Boon D, French RA: An evaluation of the GlideScope, a new
video laryngoscope for difficult airways: a manikin study. Eur J Anaesthesiol
2006;23(6):517-521.

55. Hsiao WT, Lin YH, Wu HS, Chen CL: Does a new videolaryngoscope
(Glidescope) provide better glottic exposure? Acta Anaesthesiol Taiwan
2005;43(3):147-151. •

56. Asai T, Enomoto Y, Okuda Y: Airway Scope for difficult intubation. Anaesthesia
2007;62(2):199.

57. Koyama Y, Inagawa G, Miyashita T, Kikuchi T, Miura N, Miki T, Kurihara
R, Kamiya Y, Goto T: Comparison of the Airway Scope, gum elastic bougie
and fibreoptic bronchoscope in simulated difficult tracheal intubation: A
manikin study. Anaesthesia 2007;62(9):936-939.

58. Miki X Inagawa G, Kikuchi X Koyama Y, Goto T: Evaluation of the Airway
Scope, a new video laryngoscope, in tracheal intubation by naive operators: A
manikin study. Acta Anaesthesiol Scand 2007;51(10):1378-1381.

59. Lim TJ, Lim Y, Liu EH: Evaluation of ease of intubation with the GlideScope
or Macintosh laryngoscope by anaesthetists in simulated easy and difficult
laryngoscopy. Anaesthesia 2005;60(2):180-183.

60. Hirabayashi Y, Hakozaki T, Fujisawa K, Sata N, Kataoka S, Okada O,
Yamada M, Hotta K, Seo N, Ikeda K: [Use of a new video-laryngoscope
(GlideScope) in patients with a difficult airway], Masui 2007;56(7):854-857.
[in Japanese].

61. Gooden CK: Successful first time use of the portable GlideScope video-
laryngoscope in a patient with severe ankylosing spondylitis. Can J Anaesth
2005;52(7):777-778.

62. Hirabayashi Y, Hakozaki T, Fujisawa K, Yamada M, Suzuki H, Satoh M,
Hotta K, Igarashi T, Taga N, Seo N: [The GlideScope videolaryngoscope: A
clinical assessment of its performance in consecutive 200 patients]. Masui
2007;56(9):1059-1064. [in Japanese].

63. Xue FS, Zhang GH, Li XY, Sun HT, Li P, Li CW, Liu KP: Comparison of hemo-
dynamic responses to orotracheal intubation with the GlideScope videolaryngo-
scope and the Macintosh direct laryngoscope./ Clin Anesth 2O07;19(4):245-250.

64. Cooper RM: Complications associated with the use of the GlideScope vide-
olaryngoscope. Can JAnaesth 2007;54(l):54-57.

65. Cross P, Cytryn J, Cheng KK: Perforation of the soft palate using the
GlideScope videolaryngoscope. Can JAnaesth 2007;54(7):588-589.

66. Hsu WT, Hsu SC, Lee YL, Huang JS, Chen CL: Penetrating injury of the soft
palate during GlideScope intubation. Anesth Analg 2007;104(6):1609-1610;
discussion 1611.

67. Malik AM, Frogel JK: Anterior tonsillar pillar perforation during GlideScope
video laryngoscopy.y^naMy?na/^2007-,104(6):1610-1611; discussion 1611.

68. Chin KJ, Arango MF, Paez AF, Turkstra TP: Palatal injury associated with
the GlideScope. Anaesth Intensive Care 2007;35(3):449^(50.

69. Braude D, Richards M: Rapid Sequence Airway (RSA)—A novel approach
to prehospital airway management. Prehosp Emerg Care 2007;ll(2):250-252.

70. Marrel J, Blanc C, Frascarolo P, Magnusson L: (2007) Videolaryngoscopy
improves intubation condition in morbidly obese patients. Eur J Anaesthesiol
2007;24(12):1045-1049.

71. Milne AD, Dower AM, Hackmann T: Airway management using the pedi-
atric GlideScope in a child with Goldenhar syndrome and atypical plasma
cholinesterase. Paediatr Anaesth 2007;17(5):484-487.

72. Trevisanuto D, Fornaro E, Verghese C: The GlideScope video laryngoscope:
initial experience in five neonates. Can J Anaesth 2006;53(4):423-424.

73. Samuels J, Brody R: (Planned start April 2008). Comparison Study in Adult
Surgical Patients of 5 Airway Devices (Prospective, Randomized Comparison of
Intubating Conditions With Airtraq Optical, Store DCI Video, McGRATH
Video, GlideScope Video, & Macintosh Laryngoscope in Randomly Selected
Elective Adult Surgical Patients). Weill Medical College of Cornell
UniversityClinicaiTrials.gov identifier: NCT00602979.

May-June 2009 http://pdm.medicine.wisc.edu Prehospital and Disaster Medicine

https://doi.org/10.1017/S1049023X00006919 Published online by Cambridge University Press

https://doi.org/10.1017/S1049023X00006919


270 Video Laryngoscopy

Appendix—Corporate contacts

GlideScope
Verathon Medical, http://www.verathon.com/
Verathon Medical (Europe)
B.V.Boerhaaveweg
13401 MN Ijsselstein
The Netherlands
Tel.: +31-30-6870570
Fax:+31-30-6870512
http://www.verathon.eu
e-mail: customerserviceeu@verathon.nl

McGrath Video Laryngoscope
Orthofix Sri
Franceses Guardini
e-mail: FrancescaGuardini@orthofix.it
http://www.orthofix.it

Pentax Airway Scope
PENTAX Europe GmbH
Julius-Vosseler-StraBe
10422527 Hamburg, Deutschland
Tel.: 040-561920
Fax: 040-566475

Airtraq Optical Laryngoscope
TELEFLEX MEDICAL S.r.l.
Via Torino 5
20039 Varedo
Milan, Italy
Tel.: +39-03-6258901

Res-Q-Scope
RES-Q-TECH
N.A., INC
19714 Texas Laurel Trail
Humble, Texas, USA
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