
SHORT COMMUNICATION

Assessing the efficacy of video versus direct laryngoscopy through
retrospective comparison of 436 emergency intubation cases

Benjamen M. Jones • Ankit Agrawal •

Thomas E. Schulte

Received: 19 June 2012 / Accepted: 30 May 2013 / Published online: 13 June 2013

� Japanese Society of Anesthesiologists 2013

Abstract Video laryngoscopy has become a common

practice for tracheal intubations. However, information on

its efficacy in emergency intubations is minimal. The

external video monitor may act as a means for assistance

by present staff, heighten teaching ability, and improve

intubation outcomes. We conducted a retrospective review

consisting of 436 patients requiring emergency intubation

outside the operating room to evaluate the application of a

C-MAC video laryngoscope for emergency intubation(s).

Nine cases were removed, 315 underwent direct laryn-

goscopy, 73 underwent video laryngoscopy, and 39

underwent both methods. The C-MAC laryngoscope pro-

vided a significantly better visualization of the glottis

(p = 0.02). The C-MAC also provided successful intuba-

tion on the first attempt in 82 % of the 39 direct laryn-

goscopy cases subsequently intubated with the C-MAC.

The presence of the attending anesthesiologist (while the

resident intubates) had no effect on complication rates; the

number of attempts required and the grade view obtained

were nonsignificant (p = 0.91 and p = 0.34, respectively).

Overall, use of the C-MAC video laryngoscope provided a

better view of the airway structures during an emergency

intubation. The success of the C-MAC laryngoscope in

intubation after failed direct laryngoscopy suggests the

importance of the video laryngoscope as the primary

intubation approach during an emergency intubation.
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Introduction

Tracheal intubation is performed daily in the operating

room with minimal complications. However, emergency

intubations performed outside the operating room carry

greater risks and complications, such as hypoxia, aspira-

tion, and bradycardia [1–3]. A prospective investigation of

297 tracheal intubations outside the operating room was

associated with a high frequency of major complications.

However, researchers found that complications associated

with emergency tracheal intubations did not increase in the

absence of supervision by an attending anesthesiologist, so

long as the intubation was performed by an individual

trained in airway management [1].

To minimize the risks often associated with emergency

intubations, techniques utilizing nondirect visualization of

the laryngeal airway, such as the use of the C-MAC video

laryngoscope, have recently become pervasive in easing an

emergency intubation [2, 3]. Numerous studies have shown

video laryngoscopy allows for better intubating conditions

with a higher success rate, as well as an improved laryngeal

view, when compared to conventional direct laryngoscopy

[4–10]. Although these studies seem to depict video lar-

yngoscopy as a be-all and end-all intubation technique,

information is limited on the use of the C-MAC laryngo-

scope for difficult intubations outside the operating room

setting [9, 11–14].
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This study was intended to review the use and effec-

tiveness of the C-MAC video laryngoscope compared with

direct laryngoscopy in the emergency setting. By retro-

spective analysis, we statistically compared the number of

attempts made at intubation and the Cormack–Lehane (C–

L) laryngeal grade view obtainable for optimum conditions

between the C-MAC and the direct approach. We also

analyzed the association between complications and the

presence/absence of the attending anesthesiologist respon-

sible for the case. At the time this study was conducted, to

our knowledge, it was the first of its kind to assess these

outcome measures for emergency cases outside the oper-

ating room, utilizing the C-MAC, to provide a successful

intubation after failed direct laryngoscopy.

A retrospective cohort study was performed in our

Academic Tertiary Care Hospital (ATCH). Ethical

approval for this study was provided by the Institutional

Review Board of the University of Nebraska Medical

Center, Omaha, Nebraska. The study included 436 adult

patients requiring emergency intubation outside the oper-

ating room or emergency room at our ATCH from

November 2008 to May 2010.

With each intubation performed, data were collected and

recorded on standardized forms by the anesthesia provid-

ers. The data collected included indication for intubation,

whether an attending anesthesiologist was present or

available, medications used, immediate complications,

number of attempts made to intubate, the C–L laryngeal

view (I–IV), and whether the C-MAC laryngoscope or

direct laryngoscopy (or both) was used. The number of

attempts, and the subsequent success rate, was the primary

outcome measure. The C–L grading system of four dif-

ferent view ratings was used: I = vocal cords visible;

II = partial view of the glottis; III = only the epiglottis is

visible; and IV = neither the epiglottis nor the glottis is

visible [3]. A successful attempt was defined as entry of the

laryngoscope and endotracheal tube into the trachea on the

first attempt. A failed attempt was defined as the inability

to place the endotracheal tube, shifting to a different

device, and/or varying of the physician [10].The docu-

mentation was completed by the anesthesia resident per-

forming the intubation, and the present or available

anesthesiologist reviewed this documentation. The data

were then analyzed using the number of attempts and C–L

grade view obtained as the outcome variables. Statistical

significance for all measures was considered at p \ 0.05.

A total of 436 cases were initially analyzed. Five cases

were removed from consideration because they were

exchange catheter procedures (tracheal tube exchanges), 3

were removed because they conducted under fiberoptic

laryngoscopy, and 1 was removed because no view or

attempt information was provided, which left 315 direct

laryngoscopy cases, 73 C-MAC laryngoscopy cases, and

39 cases utilizing both techniques (Fig. 1) for this review.

Fig. 1 Flow chart analysis of case distribution by method of

laryngoscopy and number of attempts to successful intubation. For

those cases in which both direct and video scopes were used, initial

attempts using direct laryngoscopy are recorded followed by number

of attempts using the video laryngoscopy method
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The total proportion of successful intubations in those

patients requiring only direct laryngoscopy or only video

laryngoscopy was 78 % (301/388). The proportion of

success was 79 % (58/73) and 77 % (243/315) for the

C-MAC and direct laryngoscopy, respectively, resulting in

no significant difference in success rate between the two

methods (p = 0.812). When comparing the C–L view

obtained, those cases utilizing the C-MAC laryngoscope

provided a significantly better glottis visualization during

emergency intubation (p = 0.024). The proportion of a C–

L view I was 71 % (52/73) for the C-MAC group and 60 %

(188/315) for the direct laryngoscopy group.

In 39 cases, the primary intubation approach failed. The

primary intubation technique in all cases was direct lar-

yngoscopy with either a Macintosh blade or a Miller blade.

Of these 39 cases where direct laryngoscopy was unsuc-

cessful, 82.1 % (32/39) of the cases were subsequently

successfully intubated with the C-MAC laryngoscope. Of

the remaining 7 cases, intubation was established on the

second attempt with the C-MAC (Fig. 2). A second Man-

tel–Haenszel chi-square test found no evidence of associ-

ation between the initial direct view and the corresponding

C-MAC view (p = 0.284). The C-MAC provided a grade

view of I in 82.1 % (32/39) of the cases, whereas a grade

view of I was never seen through the direct approach.

In this study, the C-MAC video laryngoscope was found

to be associated with comparable or better glottis visuali-

zation than direct laryngoscopy. Obtaining the best visu-

alization of the glottis is of first concern and top priority

when performing laryngoscopy. During emergency intu-

bations, conditions are less ideal, complications are more

often seen, and experience and availability of the resident

and anesthesiologist become key factors. A setting such as

this may be optimal for designating video laryngoscopy as

a primary intubation approach [15–18].

In a randomized, controlled crossover study composed

of 150 patients requiring intubation, the proportions of

successful C-MAC intubations and direct laryngoscope

intubations were 100 % (55/55) and 88 % (44/50),

respectively [10]. The high proportions of successful

intubations in this study are similar to the results of our

study, likely because a similar proportion of complications

was seen in both intubation methods; although every

intubation case in our study was an emergency intubation,

the complications recorded were minimal. If more com-

plications and difficult airway characteristics were to be

seen, and if the ‘‘Rescued Cases’’ population was larger, it

can be expected that the efficacy and intubation success

rate would be unaffected for the C-MAC but significantly

poorer for the direct laryngoscope [2].

In a study performed under similar guidelines and cir-

cumstances as ours (at an Academic Tertiary Care Hospital

with patients requiring tracheal intubation), it was found

that supervision by an attending anesthesiologist was

associated with a decreased incidence of complications

during emergency intubations [19]. Our data did not

coincide with these results; complications were not

increased as a result of the presence or absence of the

attending physician. The decreased complication rate pro-

vided by supervision by the attending anesthesiologist seen

in the previously mentioned study is likely because the

intubations were performed using direct laryngoscopy. In

our study, the residents had the choice of using either the

C-MAC or direct laryngoscopy. The better intubating

dimensions offered by the C-MAC laryngoscope may

explain why supervision by an attending anesthesiologist

did not affect complication rates in our study.

Some limitations to this study can be attributed to cer-

tain aspects of the procedure that were not recorded. The

time to visualization and the time to intubation (TTI) were

not recorded for either method of intubation. A comparison

of TTIs between the two methods could provide further

analysis on their relationship. Video laryngoscopy has been

found to have a longer median time to successful intuba-

tion. For those cases under extreme emergency conditions,

this extra time is clinically important; however, the mul-

tiple attempts at intubating associated with direct laryn-

goscopy may take up just as much time to establish a

successful intubation [15]. Also, the C–L grading system

does not quantify the exposure of the glottis in the best

qualitative way when comparing the two methods [7]. For

instance, in patients who underwent both methods of

intubation, where direct laryngoscopy provided a grade

view of III or IV, video laryngoscopy provided a grade

view of I or II, implying that the view obtained with the

C-MAC laryngoscope is, overall, better than that observed

during direct laryngoscopy.

In summary, the C-MAC provided a highly improved

visualization of the glottis opening when compared to

direct laryngoscopy. For emergency intubations where

Fig. 2 Comparison of the number of attempts required by laryngos-

copy type for those persons unsuccessfully intubated with a direct

laryngoscope but subsequently successfully intubated with the

C-MAC laryngoscope
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direct laryngoscopy was unsuccessful, the C-MAC was

able to provide a successful intubation 82.1 % of the time.

The results from this study are highly relevant because the

two laryngoscopy techniques were compared in the emer-

gency setting, outside the operating room, where difficult

airways are often seen. These data provides insight into the

importance of video laryngoscopy as an applicable alter-

native for the management of the airway in an emergency

setting.

Conflict of interest All authors declare no conflicts of interest.

References

1. Schwartz DE, Matthay MA, Cohen NH. Death and other com-

plications of emergency airway management in critically ill

adults. A prospective investigation of 297 tracheal intubations.

Anesthesiology. 1995;83:431–2.

2. Sakles JC, Mosier J, Chiu S, Cosentino M, Kalin L. A comparison

of the C-MAC video laryngoscope to the Macintosh direct

laryngoscope for intubation in the emergency department. Ann

Emerg Med. 2012;60:739–48.

3. Martin LD, Mhyre JM, Shanks AM, Tremper KK, Kheterpal S.

3,423 emergency tracheal intubations at a university hospital.

Anesthesiology. 2011;114:42–8.

4. Jungbauer A, Schumann M, Brunkhorst V, Borgers A, Groeben

H. Expected difficult tracheal intubation: a prospective compar-

ison of direct laryngoscopy and video laryngoscopy in 200

patients. Br J Anaesth. 2009;103:546–50.

5. Kaplan MB, Hagberg CA, Ward DS, Brambrink A, Chhibber AK,

Heidegger T, Lozada L, Ovassapian A, Parsons D, Ramsay J,

Wilhelm W, Zwissler B, Gerig HJ, Hofstetter C, Karan S, Kre-

isler N, Pousman RM, Thierbach A, Wrobel M, Berci G. Com-

parison of direct and video-assisted views of the larynx during

routine intubation. J Clin Anesth. 2006;18:357–62.

6. Kaplan MB, Ward DS, Berci G. A new video laryngoscope—an

aid to intubation and teaching. J Clin Anesth. 2002;14:620–6.

7. Byhahn C, Iber T, Zacharowski K, Weber CF, Ruesseler M,

Schalk R, Meininger D. Tracheal intubation using the mobile

C-MAC video laryngoscope or direct laryngoscopy for patients

with a stimulated difficult airway. Minerva Anesthesiol.

2010;76(8):577–83.

8. Noppens RR, Geimer S, Eisel N, David M, Piepho T. Endotra-

cheal intubation using the C-MAC video laryngoscope or the

Macintosh laryngoscope: a prospective, comparative study in the

ICU. Crit Care. 2012;16:R103.

9. Aziz MF, Dillman D, Fu R, Brambrink AM. Comparative

effectiveness of the C-MAC video laryngoscope versus direct

laryngoscopy in the setting of the predicted difficult airway.

Anesthesiology. 2012;116(3):629–36.

10. Cavus E, Thee C, Moeller T, Kieckhaefer J, Doerges V, Wagner

K. A randomised, controlled crossover comparison of the

C-MAC videolaryngoscope with direct laryngoscopy in 150

patients during routine induction of anaesthesia. BMC Anesthe-

siol. 2011;11:6.

11. Enomoto Y, Asai T, Arai T, Kamishima K, Okuda Y. Pentax-

AWS, a new videolaryngoscope, is more effective than the

Macintosh laryngoscope for tracheal intubation in patients with

restricted neck movements: a randomized comparative study. Br J

Anaesth. 2008;100:544–8.

12. Cooper RM, Pacey JA, Bishop MJ, McCluskey SA. Early clinical

experience with a new videolaryngoscope (GlideScope) in 728

patients. Can J Anaesth. 2005;52:191–8.

13. Malik MA, Subramaniam R, Maharaj CH, Harte BH, Laffrey JG.

Randomized controlled trial of the Pentax AWS, Glidescope, and

Macintosh laryngoscopes in predicted difficult intubation. Br J

Anaesth. 2009;103:761–8.

14. Teoh WH, Saxena S, Shah MK, Sia AT. Comparison of three

videolaryngoscopes: Pentax Airway Scope, C-MAC, Glidescope

vs. the Macintosh laryngoscope for tracheal intubations. Anes-

thesia. 2010;65:1126–32.

15. Platts-Mills TF, Campagne D, Chinnock B, Snowden B, Glick-

man LT, Hendey GW. A comparison of GlideScope video lar-

yngoscopy versus direct laryngoscopy intubation in the

emergency department. Acad Emerg Med. 2009;16:866–71.

16. Kaplan MB, Ward D, Hagberg CA, Berci G, Hagiike M. Seeing

is believing: the importance of video laryngoscopy in teaching

and in managing the difficult airway. Surg Endosc. 2006;20:

S479–83.

17. Su YC, Chen CC, Lee YK, Lee JY, Lin KJ. Comparison of video

laryngoscopes with direct laryngoscopy for tracheal intubation: a

meta-analysis of randomised trials. Eur J Anaesthesiol.

2011;28:788–95.

18. Shimada N, Mogi K, Niwa Y, Hayashi K, Negishi Y, Kaneko A,

Takeuchi M. The C-MAC videolaryngoscope: its utility in tra-

cheal intubation by novice personnel. Masui. 2012;61(6):649–52.

19. Schmidt UH, Kumwilaisak K, Bittner E, George E, Hess D.

Effects of supervision by attending anesthesiologists on compli-

cations of emergency tracheal intubation. Anesthesiology.

2008;109:973–7.

930 J Anesth (2013) 27:927–930

123


	Assessing the efficacy of video versus direct laryngoscopy through retrospective comparison of 436 emergency intubation cases
	Abstract
	Introduction
	Conflict of interest
	References


