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Background 

Since video laryngoscopy was introduced over 

10 years ago, a multitude of studies have been 

published evaluating effectiveness of the 

technique.
1-5

 Many studies have demonstrated 

improved laryngeal views with video 

laryngoscopes, but the question remains 

whether improved laryngeal views translates to 

improved intubation success.
6,7

 Currently 

available devices either limit the user to 

intubating with a stylet or using a device with 

an endotracheal tube channel.   

The CoPilot VL
®

 video laryngoscope was 

designed to facilitate intubation by 

incorporating a novel bougie (endotracheal 

introducer) guide channel, or "bougie port". 

Once a view of the vocal cords is obtained, the 

bougie port is designed to guide the 

endotracheal tube introducer up and through 

the vocal cords. This provides the clinician the 

option of using either a stylet or an 

endotracheal tube introducer (bougie).   

 

 

Moreover, the technique could be changed 

from the stylet to the bougie and vice versa 

mid-procedure should the need arise.   

This case series describes the glottic view 

practitioners obtained during laryngoscopy and 

evaluates the intubation success using a rigid 

stylet and/or the proprietary bougie port. 

Methods 

This prospective, observational study was 

conducted at Hillcrest Medical Center in Tulsa, 

Oklahoma after approval of the study protocol 

by the Department of Anesthesiology. Patients 

18 years and older presenting for general 

anesthesia requiring orotracheal intubation 

were included. Types of surgical procedures 

included general surgery, gynecological, ear-

nose-throat and orthopedic surgeries. 

Obstetrical patients and patients meeting the 

criteria for rapid sequence induction were 

excluded from the study. 

Anesthesia providers performing laryngoscopy 

and intubation in the study included Certified 

Registered Nurse Anesthetists, physician 

Anesthesiologists and Student Registered 

Nurse Anesthetists.  Prior to the study, each 

provider was required to have performed a 

minimum ten intubations using any 

commercially available video laryngoscope.  

Each provider completed device specific 

training on the CoPilot VL
®

, performed a 

minimum of 3 intubations using the bougie port 

	  
Figure	  1	  The	  CoPilot	  VL

®
	  video	  laryngoscope	  
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with a bougie and 3 intubations using the rigid 

stylet inserted within the endotracheal tube.  

 

Figure	  1	  The	  CoPilot	  VL®	  rigid	  stylet	  

 

Figure	  2	  The	  CoPilot	  VL®	  disposable	  sheath	  with	  bougie 
          	  

Data recorded for each subject included age, 

gender, American Society of Anesthesiologists 

(ASA) classification reference, height, weight, 

thyromental distance, Mallampati score, mouth 

opening, cervical spine range of motion and 

history of any difficult intubation.
 8-10

 

Standard monitors (electrocardiogram, pulse 

oximetry, noninvasive blood pressure and skin 

temperature) were applied and patients were 

pre-oxygenated with 100% oxygen for 3-5 

minutes prior to induction of anesthesia.  

Selection of induction drugs and doses were at 

the discretion of individual practitioner. 

Neuromuscular blockers were administered to 

all subjects in the study for induction, 

laryngoscopy and intubation. Cormack/Lehane 

(C/L) grade views, success of intubation and 

time to intubation were recorded.
 11

 Time to 

intubation began when the disposable sheath 

was introduced into patients' mouth and ended 

when end-tidal carbon dioxide was detected by 

mass spectrometry. Intubation times were 

recorded by a Registered Nurse. When using 

the bougie port, the bougie was loaded into the 

sheath prior to introducing the sheath into the 

patients' mouth. Data collected post-intubation 

from the laryngoscopist included presence or 

absence of fog, clinicians' perception of ease of 

use and any patient complications noted at the 

time of intubation. Data were recorded by the 

intubating clinician on a data collection form 

designed for this case series.   

In the first phase of the series, 48 patients were 

intubated using the proprietary rigid stylet 

within an endotracheal tube. The second phase 

consisted of 46 patients intubated using the 

CoPilot bougie and the CoPilot VL
® 

bougie 

port.   

Data were collected between November 2012 

and February 2013.  

Table	  1	  

Patient	  Characteristics	  

	  

Age	  (yr)	   	   	   	   	  50	  ±	  18	  

Gender	  (male/female)	   	   	  41/53	  

Height	  (cm)	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  168.8	  ±	  11.6	  

Weight	  (kg)	   	   	   	  88.7	  ±	  23.3	  

Body	  mass	  index	  (BMI)	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  30.9	  ±	  7.6	  

Mallampati	  score	  (I/II/III)	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  65/27/2	  

Thyromental	  distance	  <3	  (fingerbreadths)	  	  10	  

Reduced	  mouth	  opening	  (<3	  cm)	  	  	  	  	  	  8	  

Reduced	  neck	  ROM	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  14	  

	   	  	  

 Values	  are	  mean	  ±	  standard	  deviation	  
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Results 

Data were collected on 94 patients with 

successful tracheal intubation on all patients. 

Eleven providers used the CoPilot VL
®

 during 

the course of the case series, including one 

physician Anesthesiologist, nine Student 

Registered Nurse Anesthetists, and two 

Certified Registered Nurse Anesthetists.   C/L 

grade view 1 was obtained in 96% of patients, 

and a C/L grade 2 view was obtained in 4%.  

One minor tongue laceration was reported. The 

endotracheal cuff was torn during intubation on 

one patient. The endotracheal tube was 

exchanged using a bougie. No significant 

adverse outcomes were reported. 

Average time to intubation with the styleted 

endotracheal tube was 30 sec ± 8 sec (n=47). 

Time to intubation was not documented on 3 

records.  Average time to intubation using the 

bougie port was 37 sec ± 13 sec (n=39).  Time 

to intubation was not documented on 3 records.  

Use of the CoPilot VL
®

 was noted to be "easy" 

or "very easy" on 98% of provider evaluations. 

There were 5 reports of a dark image on the 

display. There were no reports of fog.   

Table	  2	  

Evaluation	   	   	   Yes	   No	  

Was	  the	  ETT	  easy	  to	  place?	   82	  	  	  	  	  	  	  	  	  	  0	  

Was	  the	  device	  easy	  to	  use?	   94	   0	  

Did	  the	  device	  function	  as	  	  

expected?	   	   	   92	   1	  

Was	  the	  light	  bright	  enough?	   88	   5	  

Were	  there	  any	  problems	  	  

with	  fog?	   	   	   0	   92	  

 

 

 

Discussion 

Many studies of video laryngoscopes have 

demonstrated significantly enhanced laryngeal 

views when compared to direct laryngoscopy. 

The mean time to intubation with a styleted 

endotracheal tube using the CoPilot VL
®

 in this 

case series was 30 ± 8 sec. In a study 

comparing the Glidescope
® 

to direct 

laryngoscopy, mean time to intubation was 46 

seconds.
12

 The CoPilot VL
®

 provides excellent 

C/L views with the ability to quickly and 

successfully secure the airway.   

C/L grade 1 views were obtained in 96% and 

grade 2 views in 4% of the patients in this 

study.  Reported C/L views using the 

Glidescope
®

 were 88% grade 1 and 12% grade 

2 in a demographically similar patient 

population .
13,14

 The time to intubation is also 

similar to other studied devices.
15-18  

 

One study patient provided a letter from an 

anesthesia provider describing a previous failed 

intubation with direct laryngoscopy. With the 

CoPilot VL
®

, a C/L grade 1 view was obtained 

and the patient was intubated utilizing the 

bougie port in 32 seconds.   

Limitations to this observational case series 

include lack of randomization, nonconsecutive 

enrollment and sample size. Data collection 

was consistent, prospective and participants 

adhered to a standard protocol. Randomized, 

controlled studies in multicenter patient 

populations are needed to further evaluate the 

benefits of utilizing the CoPilot VL
® 

for routine 

laryngoscopy and intubation.  

 

 



	   	   	  

Magaw	  Medical	  ●	  1120	  South	  Freeway	  	  ●	  Fort	  Worth,	  TX	  76104	  ●	  855-‐CoPilot	  ●	  www.CoPilotVL.com	  ●	  sales@CoPilotVL.com	  
Copyright	  2013	  Magaw,	  LLC.	  All	  rights	  reserved.	  	  

4	  

	  

	  

Acknowledgments: We would like to thank 

the Department of Anesthesiology at Hillcrest 

Medical Center, Tulsa OK for their support and 

participation in the study.  Thanks to Jeff 

Hensley, CRNA for coordinating the study.  

Thanks to Monica Jenschke, CRNA, PhD for 

editing assistance.   

Amy Sheppard CRNA MSNA is cofounder and 

COO of Magaw Medical, manufacturer of the 

CoPilot VL
®

.  

References 

1   Suzuki AY, Katsumi N, Kunisawa T, Sasaki         

R, Hirota K, Henderson JJ, et al. The 

Pentax-AWS((R)) rigid indirect video 

laryngoscope: clinical assessment of 

performance in 320 cases. Anaesthesia. 

2008;63(6):641-7.  

2   Cooper RM, Pacey JA, Bishop MJ, 

McCluskey SA. Early clinical experience 

with a new videolaryngoscope (GlideScope) 

in 728 patients. Canadian Journal of 

Anaesthesia. 2005;52(2):191-8. 

3   Aziz MG, Healy D, Kheterpal S, Fu RF, 

Dillman D, Brambrink AM. Routine clinical 

practice effectiveness of the Glidescope in 

difficult airway management: an analysis of 

2004 Glidescope intubation, complication, 

and failures from two institutions. 

Anesthesiology. 2011;114:34-41. 

4   Jungbauer A, Schumann M, Brunkhorst V, 

Borgers A, Groeben H. Expected difficult 

tracheal intubation: a prospective 

comparison of direct laryngoscopy and 

video laryngoscopy in 200 patients. British 

Journal of Anesthesia. 2009;102:546-50. 

5   Marrel J, Blanc C, Frascarolo P, Magnusson 

L. Videolaryngoscopy improves intubation 

condition in morbidly obese patients. 

European journal of Anaesthesiology. 

2007;24(12):1045-49. 

6   Niforopoulou P, Pantazopoulos I, 

Demestiha, Koudouna E, Xanthos T. Video-

laryngoscopes in the adult airway 

management: a topical review of the 

literature. Acta Anaesthesiol Scand. 

2010;54(9):1050-61. 

7   Griesdale DE, Liu D, McKinney, J, Choi P. 

Glidescope video laryngoscopy versus direct 

laryngoscopy for endotracheal intubation: a 

systematic review and meta analysis. 

Canadian Journal Anaesthesia. 2012 59(1): 

41-52.  

8  ASA Saklad M. Grading of patients for 

surgical procedures. Anesthesiology 1941; 

2:281-4. 

9  TM distance Patil VU, Stehling LC, Zauder 

HL. Fiberoptic endoscopy in anesthesia. 

Chicago: Year Book Medical Publishers, 

1983.  

10 Mallampatic SR, Gatt SP, Gugino LD, et al. 

A clinical sign to predict difficult tracheal 

intubation: a prospective study. Canadian 

Journal of Anesthesia. 1985;32:429-34. 

11 C/L Cormack RS, Lehane J. Difficult 

tracheal intubation in obstetrics. Anaesthesia 

1984;39:1105-11. 

 12 Sun DA, Warriner CB, Parson DG, Klein 

R, Umedaly HS, Moult M. The Glidescope 

Video Laryngoscope: randomized clinical 

trial in 200 patients. British Journal of 

Anaesthesia. 2005; 94(3):381-84.	  



	   	   	  

Magaw	  Medical	  ●	  1120	  South	  Freeway	  	  ●	  Fort	  Worth,	  TX	  76104	  ●	  855-‐CoPilot	  ●	  www.CoPilotVL.com	  ●	  sales@CoPilotVL.com	  
Copyright	  2013	  Magaw,	  LLC.	  All	  rights	  reserved.	  	  

5	  

	  

	  

 

13 Rai MR, Dering A, Verghese C. The 

Glidescope system: a clinical assessment of 

performance. Anaesthesia 2005;60(1):60-4. 

14   Shippey B, Ray DR, McKeown D. Case 

Series: The McGrath videolaryngoscope-an 

initial clinical evaluation. Canadian Journal 

of Anesthesia. 2007;54:307-313  

15 Wolfgang AW, Spelten O, Hellmich M, 

Carlitscheck M et al. Comparison of 

different video laryngoscope for emergency 

intubation in a standardized airway manikin 

with immobilized cervical spine by 

experienced anaesthetists. A randomized, 

controlled crossover trial. Resuscitation. 

2012. 83(6):740-45. 

16 Nelson JG, Wewerka SS, Woster CM, 

Burnett AM, Salzman JG, Frascone RJ. 

Evaluation of the Storz CMAC, Glidescope 

GVL, Airtraq, King LTS-D and direct 

laryngoscopy in a simulated difficult airway. 

American Journal of Emergency Medicine. 

2013;31:589-92. 

17 Riveros R, Wai S, Sessler DI, Sanchez IP, 

Mendoza ML et al. Comparison of the 

Truview PCD and the Glidescope video 

laryngoscopes with direct laryngoscopy in 

pediatric patients: a randomized trial. 

Canadian Journal of Anesthesia. 2012; 

60:450-57. 

18 Tracheal intubation following training with 

the Glidescope compared to direct 

laryngoscopy. Ayoub CM, Kanazi GE, 

Alami AA, Rameh C, El-Khatib MF. 

Anaesthesia. 2010;65:674-78. 

	  


