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ABSTRACT
Objectives: Our objective was to document and compare the views obtained at laryngoscopy dur-
ing emergency department (ED) rapid sequence intubation (RSI) by anesthetists and emergency
physicians of varying seniority and experience.
Methods: Data were prospectively collected on every intubation attempt in 7 urban Scottish EDs
for 2 calendar years, commencing Jan. 11, 1999. Data included patient’s age, gender, grade and
specialty of intubator, laryngoscopic grade, and number of intubation attempts. Quality of laryn-
goscopic visualization was graded using the Cormack–Lehane scale, with grades I and II consid-
ered good visualization. A descriptive analysis was performed, and key statistical comparisons
made.
Results: During the study period, 735 patients underwent RSI, and grade of intubation was docu-
mented in 672 cases (91%). In total, 68.2%, 23.4%, 6.1% and 2.4% of the intubations were classi-
fied as Cormack–Lehane grade I, II, III and IV respectively. Overall, anesthetists and anesthesia
trainees achieved good laryngoscopic visualization in 94.0% of cases (95% confidence interval
[CI], 90.8%–96.4%) and emergency physicians and emergency medicine trainees did so in 89.2%
of cases (95% CI, 85.5%–92.3%; p = 0.027). Specialist registrars and senior house officers in anes-
thesia were more likely to obtain good visualization than their emergency medicine counterparts
(p = 0.034 and 0.035 respectively). Consultants in emergency medicine were more likely to obtain
good views than their anesthesia counterparts, but this difference was not statistically significant.
Conclusions: Anesthetic trainees obtain better laryngoscopic views than emergency medicine
trainees, but these differences disappear with increasing emergency physician seniority, suggest-
ing a training and experience effect. Emergency medicine trainees may benefit from additional
focus on laryngoscopic visualization techniques early in their training period.

RÉSUMÉ
Objectifs : Nous voulions documenter et comparer les opinions réunies au moment d’une laryngo-
scopie pratiquée au cours de l’induction d’une anesthésie à séquence rapide (ISR) réalisée à l’ur-
gence par des anesthésistes et des médecins d’urgence dont l’ancienneté et l’expérience variaient.
Méthodes : On a recueilli des données de façon prospective au cours de chaque tentative d’intu-
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Introduction

Provision and maintenance of an adequate airway is funda-
mental for resuscitation and is said to be “the defining skill
of emergency medicine.”1 In some emergency departments
(EDs) in the United Kingdom (UK) there is an increasing
trend for advanced emergency airway management (with
anesthetic and neuromuscular blocking drugs) to be a shared
responsibility between emergency physicians (EPs) and
anesthetists.2,3 In such EDs, anesthetists will usually be
called prior to rapid sequence intubation (RSI), and the
anesthetist and EP will determine by consensus the most ap-
propriate intubator from the 2 specialties. In the event that
the duty anesthetists are occupied with other cases, and if
there is a clinical requirement for immediate RSI, the anes-
thetists will be notified but the EP, if appropriately trained,
may proceed with RSI independently. A senior anesthetist
would usually be asked to be present during, or perform, the
intubation in cases where a difficult airway is anticipated, al-
though EPs would proceed with RSI in time-critical scenar-
ios where immediate intervention is necessary.

The Cormack–Lehane4 classification of views obtained
at laryngoscopy is helpful in predicting the difficulty of in-
tubation. Grade I describes a view of most or all of the
glottis; grade II describes a view of the posterior part of the
glottis only; grade III a view of only the epiglottis; and
grade IV a view where the glottis and epiglottis are not vis-
ible at all. Grades I and II are associated with low intuba-
tion failure rates, grades III and IV with higher failure

rates. In the operating room, poor views (grade III or IV)
occur in approximately 1%–4% of cases, but these are as-
sociated with failure to intubate in only 0.05%–0.35% of
cases.5 The incidence of poor visualization and difficult in-
tubation in the ED is unknown, but a recent review sug-
gests that the rate may be between 1% and 30%.5 In a pre-
vious prospective observational study6 we assessed
laryngoscopic views obtained by different specialists dur-
ing RSI in the ED. In the present group of 735 patients, the
first-attempt specialty was emergency medicine (EM) in
377 cases (51.5%) and anesthesia in 355 cases (48.5%).
Grade of laryngoscopy was documented in 672 cases
(91%). Good views, defined as Cormack–Lehane grades I
and II, were obtained in 316 of 354 initial EP attempts
(89.3%), and in 298/317 (94.0%) initial anesthesia at-
tempts (p = 0.039, chi-squared test).

No specific data exist on the incidence of difficult intu-
bation in the ED, stratified by Cormack–Lehane grading.
Our objective in this study was to compare the ability of
anesthetists and EPs of varying seniority and experience to
achieve good laryngoscopic visualization, defined as Cor-
mack–Lehane grades I and II. Our secondary objective was
to report the use of intubation adjuncts as a proxy marker
for difficult intubation by the 2 groups.

Methods

Design and setting
This multicentre prospective observational study took

bation effectuée dans sept services d’urgence urbains en Écosse pendant deux années civiles à
compter du 11 janvier 1999. Les données comprenaient l’âge du patient, son sexe, le niveau et la
spécialité de l’intubateur, la catégorie laryngoscopique et le nombre d’essais d’intubation. On a
évalué la qualité de la visualisation laryngoscopique au moyen de l’échelle de Cormack–Lehane,
les niveaux I et II étant considérés comme une bonne visualisation. On a procédé à une analyse de-
scriptive et effectué des comparaisons statistiques clés.
Résultats : Au cours de la période d’étude, 735 patients ont subi une ISR et l’on a documenté la
qualité de l’intubation dans 672 cas (91 %). Au total, 68,2 %, 23,4 %, 6,1 % et 2,4 % des intuba-
tions ont été classées comme des intubations des catégories I, II, III et IV respectivement selon
l’échelle de Cormack–Lehane. Dans l’ensemble, les anesthésistes et les stagiaires en anesthésie ont
produit une bonne visualisation laryngoscopique dans 94,0 % des cas (intervalle de confiance [IC]
à 95 %, 90,8 %–96,4 %) et les médecins d’urgence et les stagiaires en médecine d’urgence l’ont
fait dans 89,2 % des cas (IC à 95 %, 85,5 %–92,3 %; p = 0,027). Les spécialistes et les anesthésistes
internes principaux étaient plus susceptibles de produire une bonne visualisation que leurs homo-
logues du secteur de la médecine d’urgence (p = 0,034 et 0,035 respectivement). Les médecins-
conseils en médecine d’urgence étaient plus susceptibles de produire de bonnes visualisations que
leurs homologues en anesthésie, mais la différence n’était pas statistiquement significative.
Conclusions : Les stagiaires en anesthésie produisent de meilleures vues laryngoscopiques que les
stagiaires en médecine d’urgence, mais ces écarts disparaissent avec l’ancienneté des médecins
d’urgence, ce qui indique que la formation et l’expérience ont un effet. Les stagiaires en
médecine d’urgence peuvent bénéficier d’une concentration supplémentaire sur les techniques de
visualisation laryngoscopique au début de la période de formation.



place between January 1999 and January 2001 in the EDs
of 7 urban Scottish teaching hospitals.

Conduct
The files of every patient on whom endotracheal intubation
had been attempted in the ED were reviewed, but only
adult patients who underwent RSI were included in this
analysis. Data collected included the patient’s age, gender,
number of attempts before su ccessful intubation, the Cor-
mack–Lehane grade4 observed on each intubation attempt,
level and specialty of intubating doctor, adjuncts used for
intubation (e.g., stylets and gum-elastic bougies) and im-
mediate complications.

Data were collected on a dedicated proforma, which in-
cluded detailed descriptions of the 4 Cormack–Lehane
grades, to allow physicians who were unfamiliar with the
grading system to allocate a grade for each intubation. No
specific training on the Cormack–Lehane grading system
was given to physicians completing the forms.

Intubations by anesthetists and intensive care doctors
were all classified as anesthesia intubations. This was be-
cause in the study hospitals almost all intensivists are also
anesthetists. Because this was an observational study of
current practice, no restrictions were placed on the tech-
niques or drugs used to facilitate intubations. During the
planning phase, advice was sought and ethical approval
was deemed unnecessary because of the observational na-
ture of the study.

Definitions
In the UK, a consultant is a fully trained medical specialist
with at least 8 years of postgraduate medical training prior
to appointment. A specialist registrar is a senior doctor,
equivalent to a senior resident in North America, who has
at least 4 years of postgraduate experience and is training
to be a specialist. Specialist registrars range from postgrad-
uate year (PGY) 4 to 10. A staff grade doctor is a doctor
with several years of postgraduate experience in a non-
training (i.e., clinical service) ED post. Staff grade doctors
are often very experienced doctors, many of whom have
10–15 years of postgraduate experience. A senior house
officer is a junior doctor in basic postgraduate training,
usually with 1 to 4 years postgraduate experience (equiva-
lent to PGY 2–5). Although senior house officers are rela-
tively junior, they may undertake acute emergency duties
in hospital, unsupervised by resident senior staff, if
deemed competent.

Data analysis
A descriptive analysis was performed, and comparisons

(Mann–Whitney U test and chi-squared test for non-para-
metric time based data and parametric data respectively),
were made using SPSS v12.0. Where appropriate, 95%
confidence intervals (CIs) are given. Statistical significance
was set at p < 0.05.

Results

Table 1 compares baseline characteristics for the 2 groups,
including median age, time of ED presentation, and pro-
portion of trauma patients treated by EPs and anesthetists.
Table 2 summarizes laryngoscopic visualization outcomes
for EPs and anesthetists, stratified by patient type. These
data suggest that anesthetists obtained better views than
EPs for trauma patients and for patients with head injury.

Table 3 shows the percentage of cases in which a good
view was obtained (Cormack–Lehane grades I and II) for
each grade and specialty. Specialist registrars in both spe-
cialties intubated the majority of patients, including 62.6%
in the EM group and 47.0% in the anesthesia group.
Figure 1 shows the Cormack–Lehane grade of laryngoscopy
at the first intubation attempt for anesthetists and EPs.

Consultants obtained good views on the initial intubation
attempt in 91.2% of patients, and specialist registrars ob-
tained good views in 92.2% of patients (p = NS). There
was a trend for increasing proportions of good views in the
EP group because physician seniority increased.

EPs used stylets in 193/369 of RSI attempts (52.3%;
95% CI, 47.1%–57.5%), and anesthetists used them in
73/338 attempts (21.6%; 95% CI, 17.3%–26.4%). In con-
trast, EPs used a gum-elastic bougie in 23/369 attempts
(6.2%; 95% CI, 4.0%–9.2%), and anesthetists used them in
37/339 attempts (10.9%; 95% CI, 7.8%–14.7%). Overall,
EPs used one of these adjuncts to assist intubation in
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Table 1. Baseline characteristics for the two study
groups

Characteristic
EM group
(n = 376)

Anesthesia
group

(n = 355)

Intubating physician
Median age, in years 49 44
Male gender, no. (and %) 246 (65.4) 260 (73.2)

Patient
Trauma victim, no. (and %) 140 (37.2) 172 (48.5)
Head injury, no. (and %) 130 (34.7) 149 (42.0)
Presented during office
    hours*

25.3%
(94/371)†

25.3%
(87/344)†

EM = emergency medicine
*Office hours = 0900–1700, Monday to Friday.
†Missing data for some patients.
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216/369 cases (58.5%; 95% CI, 53.3%–63.6%), and an-
esthetists did so in 110/339 cases (32.4%; 95% CI,
27.5%–37.7%).

There was an increasing rate of failed intubation at-
tempts when poor views were obtained on first laryn-
goscopy: multiple intubation attempts were necessary in
34/57 cases (59.6%; 95% CI 45.8%–72.4%) when poor
views were obtained, but in only 45/615 cases (7.3%; 95%
CI, 5.4%–9.7%) when good views were obtained.

Discussion

Most intubation attempts, regardless of the physician’s
specialty, were associated with Cormack–Lehane grades I
or II laryngoscopy. Trainee anesthetists, including special-
ist registrars and senior house officers, obtained better
laryngoscopic views than EM trainees of comparable
grade. This was true for trauma patients and head-injured
patients, where differences were statistically significant.
There was, however, no significant difference in complica-
tion rate.6

Previous studies have suggested that there is a significant
learning curve related to endotracheal intubation and that
intubators require between 47 and 57 intubations before
they achieve a 90% success rate.7,8 However, these studies

considered only elective intubations by novice intubators
and did not assess laryngoscopic views or intubation in the
challenging ED environment.

Our data show that in the EM group the likelihood of
good views increases with seniority. This suggests that ex-
perience and training are of critical importance and that
these may differ for EM and anesthesia trainees. It also
suggests the need for further prospective study of educa-
tion in laryngoscopic technique for EM trainees. It is pos-
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Table 2. Summary of laryngoscopic “good view” outcomes (Cormack–Lehane grade
I or II)  by specialty and patient subgroup

Emergency medicine Anesthesia

Patient subgroup No. (and %) 95% CI No. (and %) 95% CI p value

Trauma 114/130 (87.7) 80.8–92.8 142/150 (94.7) 89.8–97.7   0.038
Non trauma 201/223 (90.1) 85.4–93.7 156/167 (93.4) 88.5–96.4 0.25
Head injury 107/122 (87.7) 80.5–93.0 124/130 (95.4) 90.2–98.3   0.027
Treated during
    office hours* 79/87 (90.8) 82.7–96.0 80/83 (96.4) 89.8–99.2 0.14
Treated out of
    office hours 232/262 (88.6) 84.1–92.1 207/223 (92.8) 88.6–95.8 0.11

EP = emergency physicians;  CI = confidence interval
*Office hours = 0900–1700, Monday to Friday.
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Fig. 1. Cormack–Lehane grade view obtained at first intuba-
tion attempt, by specialty.

Table 3. Proportion of “good view” outcomes (Cormack–Lehane grade I or II)  by
specialty and physician grade

Emergency medicine Anesthesia

Physician grade* No. (and %) 95% CI No. (and %) 95% CI p value

Consultant 64/69 (92.8) 83.9–97.6 19/22 (86.4) 65.1–97.1 0.36
Specialist registrar 191/213 (89.7) 84.8–93.4 138/144 (95.8) 91.2–98.5 0.034
Senior house officer 58/69 (84.1) 73.3–91.8 126/135 (93.3) 87.7–96.9 0.035
Staff grade 0 12/13 (92.3) 64.0–99.8

CI = confidence interval;  p = z test for two proportions.
*See Methods section for definitions of physicians in the United Kingdom.
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sible that EM trainees may benefit from additional focus
on laryngoscopic visualization techniques early in their
training period.

The observed reduction in the proportion of good views
in the consultant anesthetist group may reflect the possibil-
ity that consultant anesthetists are often called to assist
when a particularly difficult intubation is anticipated, and
they may often elect to perform the intubation in those cir-
cumstances rather than supervise.

In our setting, anesthetists were more likely to use a
gum-elastic bougie than a stylet as an adjunct for difficult
intubations, and this was associated with higher rates of
successful intubation. Further training in the use of this
technique by EPs may improve their success rate for intu-
bation when laryngoscopy reveals poor views, but this hy-
pothesis needs to be prospectively tested.

Anesthetists may have increased familiarity with the
Cormack–Lehane classification as well as more experience
of airway management. Despite this, there remains marked
variation between studies (as well as between anesthetists)
with regard to documentation of grade of laryngoscopy.9

Laryngoscopic view depends on multiple factors, such as
head position, degree of muscle relaxation, skill of assis-
tant at providing cricoid pressure and type and/or size of
laryngoscope blade.9 It is possible that some doctors are
unaware of the manoeuvres that may easily be performed
to improve laryngoscopic view — such as the BURP
(backward upward rightward pressure) manoeuvre.10

Limitations
Inter-observer reliability of the Cormack–Lehane grading
system4 may be limited, and some of the difference seen
might be related to different reporting by EPs and anes-
thetists. A possible alternative for future studies is the
POGO (percentage of glottic opening) scale, which has
been reported to have good inter-physician and intra-physi-
cian reliabilities.11

Conclusions

Anesthesia trainees tend to obtain better laryngoscopic
views than EM trainees, but these differences disappear
with increasing EP seniority, suggesting a training and ex-
perience effect. EM trainees may benefit from additional
focus on laryngoscopic visualization techniques early in
their training period.
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