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Key points

e The Cormack-Lehane
(CL) classification is
frequently used to
describe laryngeal view
on direct laryngoscopy.

e The present study shows
that many anaesthetists
lacked relevant
knowledge.

e The reproducibility of CL

classification was limited,

with a poor intra-
observer reliability and a
fair inter-observer
reliability.

e These results question
the validity of using this
classification in clinical

Background. The Cormack-Lehane (CL) classification is broadly used to describe laryngeal
view during direct laryngoscopy. This classification, however, has been validated by only a
few studies reporting inconclusive data concerning its reliability. This discrepancy between
widespread use and limited evidence prompted us to investigate the knowledge about the
classification among anaesthesiologists and its intra- and inter-observer reliability.

Methods. One hundred and twenty interviews were performed at a major European
anaesthesia congress. Participants were interviewed about their general knowledge on
grading systems to classify laryngeal view during laryngoscopy and were subsequently
asked to define the grades of the CL classification. Inter- and intra-observer reliabilities
were tested in 20 anaesthesiologists well familiar with the CL classification, who
performed 100 laryngoscopies in a full-scale patient simulator.

Results. Although 89% of interviewed subjects claimed to know a classification to describe
laryngeal view during laryngoscopy, 53% were able to name a classification. When
specifically asked about the CL classification, 74% of the interviewed subjects stated to
know this classification, whereas 25% could define all four grades correctly. In the
simulator-based part of the study, inter-observer reliability was fair with a « coefficient of
0.35 and intra-observer reliability was poor with a « of 0.15.

Conclusions. The CL classification is poorly known in detail among anaesthesiologists and
reproducibility even in subjects well familiar with this classification is limited.
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Introduction

Tracheal intubation, most commonly performed using a
direct laryngoscopy technique, is the gold standard in secur-
ing the airway and is considered mandatory in a variety of
patient populations and operations. In this context, visibility
of the glottis is often documented to describe intubating
conditions. The Cormack-Lehane (CL) classification (Fig. 1)
is a grading system commonly used to describe laryngeal
view during direct laryngoscopy.” First published in 1984, it
has since then become the gold standard for airway classifi-
cation in clinical practice and in airway-related research.”®
However, despite its widespread use, the CL classification
has not been fully validated. The few existing studies report
inconclusive data in terms of inter- and intra-observer
reliabilities.”~*° One reason could be that anaesthesiologists
are insufficiently familiar with the four different grades to
allow correct practice, and modifications and contradictive
definitions and figures in the literature may contribute to
incorrect application. We therefore tested the hypothesis
that the correct definition of the grades used in the CL

classification is poorly known among anaesthesiologists. In
a second step, we aimed to test the inter- and intra-observer
reliabilities of the CL classification in a group of anaesthesiol-
ogists well familiar with the correct definitions of all four
grades.

Methods

To test our hypothesis that the CL classification is poorly
known in detail among anaesthesiologists, 120 interviews
were performed at the Annual Meeting of the European
Society of Anaesthesiology (ESA) 2008 in Copenhagen,
Denmark. A sample size of 96 participants was computed
to reach a confidence interval of 10% on a 95% confidence
level (The Survey System 9.5, Creative Research Systems,
Petaluma, CA, USA). The ESA congress was attended by
more than 5000 delegates from all over the world. Partici-
pants were randomly asked to answer questions on a volun-
tary and anonymous basis. The questionnaires consisted of
eight items, which were categorical and open answer ques-
tions (Table 1). These questions had previously been tested
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Fig 1 CLgrades 1 (a), 2 (8), 3 (c), and 4 (p) in the SimMan™ human
patient simulator. a, laryngoscope blade; b, epiglottis; c, glottic
opening; d, arytenoid cartilages. According to the original defi-
nition by Cormack and Lehane, most of the glottic opening can
be seen with grade 1. In grade 2, only the posterior portion of
the glottis or only arytenoid cartilages are visible. In grade 3,
only the epiglottis but no portion of the glottis is visible,
whereas in grade 4, neither the glottis nor the epiglottis can be
seen.

and re-adjusted in an internal audit process to optimize
explicitness and conciseness. First, we asked whether any
classifications were known at all to describe visibility of the
glottis or laryngeal structures during laryngoscopy. Sub-
sequently, participants were specifically interviewed about
the CL classification and were requested to define all four
grades. The last part of the questionnaire consisted of demo-
graphic items.

Inter- and intra-observer reliabilities of the CL classifi-
cation were tested with volunteers performing laryngosco-
pies on the SimMan™ full-scale patient simulator (Laerdal
Medical  Corporation,  Stavanger, Norway). Several
airway-related features of the simulator such as mouth
opening, neck mobility, tongue volume, and pharyngeal
obstruction can be changed, enabling the SimMan™ to
reproducibly simulate normal intubating conditions and a
wide range of difficult airways.! One staff anaesthesiologist
and one nurse anaesthetist with ample laryngoscopy experi-
ence tested a variety of settings to obtain typical CL grade 1,
2, 3, and 4 views (Fig. 1) during direct laryngoscopy with a
Macintosh blade size #3 attached to an adult size laryngo-
scope handle (Heine Optotechnik, Herrsching, Germany).
The four settings, which were found to match to CL grades
1 to 4, were re-evaluated and confirmed by two other staff
anaesthesiologists.

We recruited 20 physicians from the Department of
Anaesthesiology of the VU University Medical Centre in
Amsterdam, the Netherlands, to participate on a voluntary
basis and with informed consent. All of the participants reg-
ularly perform tracheal intubations in the operating theatre
and are generally familiar with the CL classification. To

recapitulate the classification, the participants received a
standardized briefing in which the definition of all grades
was explained and a figure of the different grades was pre-
sented. Subsequently, each participant was asked to
perform five laryngoscopies. In random order, CL grades 1,
3, and 4 were presented once, whereas grade 2 was pre-
sented twice. Randomization was performed by drawing
five labelled cards from an opaque envelope and the order
in which the cards were drawn determined the order of pre-
sented CL grades. The same manikin was used for all partici-
pants, which was in the supine position on an operating table
with the head in the sniffing position (Fig. 2). All participants
used the same laryngoscope handle and blade, and ade-
quate lighting of the blade was ensured at all times. Partici-
pants were allowed to look without time limit; however,
external laryngeal manipulation was not allowed. After
each laryngoscopy, the participant announced the observed
CL grade, which was then documented by the research team.

Statistical Analysis

Results were analysed by the Prism 4.0 statistical package
(GraphPad Software, San Diego, CA, USA) and two statistical
calculators  (QuickCalcs, GraphPad Software and Online
Kappa Calculator, Randolph, J. J. 2008, retrieved October
27, 2009, from http://justus.randolph.name/kappa). Categori-
cal data were compared using Fisher’s exact test. A two-
sided P-value of <0.05 was considered statistically
significant.

The agreement between the preset CL grade in the simu-
lator as defined by the investigator group and the grade
actually seen by the participant was assessed by Cohen’s «
coefficient for two raters.’® Intra-rater agreement was
defined as the agreement within each subject between his
or her first and second assessments of preset CL grade
2. Inter-rater agreement between all 20 participants was
assessed with a multirater variant of « as described by
Siegel and Castellan.*?

Results

Interviews were performed with 120 participants. Three par-
ticipants without anaesthesiological background (two
medical students and one internist) were excluded, leaving
117 participants [57 females, 60 males, age 42 (24-65) yr]
eligible for data analysis. These 117 participants were 93
anaesthesiology specialists and 24 anaesthesiology residents
from 39 nations. Three nations were highly represented
accounting for about one-third of all participants: Great
Britain (n=14), Germany (n=14), and the Netherlands
(n=13). Forty-nine participants were from the remaining 24
countries of the European Union (EU) and 27 were from
non-EU countries and regions, including the USA, Canada,
Latin America, Asia, Australia, and New Zealand.

One hundred and four participants (89%) claimed to know a
classification to describe the visibility of laryngeal structures
during laryngoscopy; however, only 62 (53%) were actively
able to name a correct classification. In all 62 cases, the CL
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Table 1 Items of the anonymous questionnaire used for the survey performed at the Annual Meeting of the European Society of
Anaesthesiology 2008. The questionnaire consisted of three pages. Participants were not allowed to return to a previous page to modify their

initial answer

Page # | Item #

Question text

1 1 Do you know any classifications to describe the visibility
of the larynx/glottis during laryngoscopy?
Yes O No O
2 If yes, please specify:
2 3 Do you know the Cormack-Lehane classification?
Yes O No O
3 4 If you know the Cormack-Lehane classification, could
you please define the different grades? (free text)
5 Age:
6 Gender: male O female O

8 | am:

in my

Other

7 Country of origin:

Anaesthesiologist (medical specialist): [

In training for anaesthesiology O

year of training

O

Fig 2 SimMan™ full-scale patient simulator positioning during
laryngoscopies.

classification was named, whereas other existing classifi-
cations (e.g. the percentage of glottic opening score)’ were
not mentioned at all. The Mallampati classification,™* which
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is, since its modification by Samsoon and Young,*” also a four-
grade score based on the visibility of structures in the oral
cavity including uvula and soft palate, was named by 29 par-
ticipants (25%) and was the most frequently given incorrect
answer. When specifically asked about the CL classification,
87 (74%) of the interviewed subjects claimed to know this
classification. However, although 54% were able to define
grade 1 correctly, only 42%, 30%, and 32% of the participants
could correctly define grades 2, 3, and 4, respectively (Fig. 3).
Merely 25% of all participants could define all four grades cor-
rectly, and even of those 87 participants who had claimed to
know the CL classification, only 29 (33%) defined all grades
correctly.

Knowledge about the CL classification did not differ
between anaesthesiology specialists and residents (P>0.05)
and did not differ between participants from the EU and
non-EU countries (P>0.05).

Simulator study

The 20 participants [five females, 15 males, age 36 (28-56) yr]
were five anaesthesiology specialists and 15 anaesthesiology
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-

Grade 2 Grade 3 Grade 4

\_’) 4 \-\_,_

32 .88\
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Fig 3 Percentage of survey participants (n=117) who defined CL
grades 1, 2, 3, and 4 and all four grades correctly (blue portion of
the bars) or incorrectly (green-striped portion of the bars).

Bl Agreement with preset grade

No agreement with preset grade

100 7

50 7

% of participants

Preset Cormack—Lehane grade

Fig 4 Agreement between preset CL grade and the grade
observed by participants (n=20). The blue portion of the
columns represents the percentage of participants who showed
agreement with the preset grade, whereas the green-striped
portion represents the percentage of participants who showed
no agreement. *P<0.05 vs CL 1, CL 2, and CL 4.

residents. Each participant successfully completed five laryn-
goscopies according to the experimental protocol, resulting
in a total of 100 laryngoscopies for data analysis. In 56 of the
laryngoscopies, the observed grade conformed to preset
grade, whereas no agreement was observed in 44 cases.
Cohen’s k coefficient of the overall agreement between the
preset and the seen grade was 0.40 (95% confidence interval:

e First evaluation of preset CL 2
O Second evaluation of preset CL 2

44 i

3 [ [e1[e]

21¢ EE [E[E [ [ @

Cormack-Lehane grade
as determined by participant

12345678 91011121314151617181920
Participant

Fig 5 Agreement of participants (n=20) between their first (dot)
and second (box) evaluation of preset CL grade 2. Ten of the 20
participants agreed in their first and second assessment, six par-
ticipants assigned a lower grade (|), and four participants a
higher grade (1) at the second evaluation.

0.27-0.53), indicating fair agreement.*® Preset CL grade 1 was
classified as grade 1 by 60% of the participants, grade 2 as
grade 2 by 58%, and grade 4 as grade 4 by 85% of participants
(Fig. &). Preset grade 3 was significantly less often identified
correctly (only classified as grade 3 by 20% of participants)
than any other grade (P<<0.05). Merely one of the participants
classified all airway conditions conforming to the preset
grades. Multirater « for the overall agreement between all 20
participants was 0.35.

CL grade 2 was assigned twice to each participant. Ten of
the participants (50%) showed an agreement between their
first and second observations of the identical airway setting
(Fig. 5), resulting in a Cohen’s «k coefficient of 0.15 for the
intra-observer agreement (95% confidence interval: —0.219
to 0.524), indicating poor agreement.'® Seven of these 10 lar-
yngoscopists observed CL grade 2 on both occasions and
three participants observed grade 3 during the first and
second laryngoscopies of preset grade 2. The remaining 10
participants did not conform in their first and second
grading of the identical airway setting.

Discussion

We aimed to investigate the knowledge about the CL classi-
fication among anaesthesiologists and its reliability in a
simulated clinical setting. Our survey shows that about
three out of four anaesthesiologists claimed to know the
CL classification, whereas only one out of four was able to
define all grades correctly. Intra- and inter-observer
reliabilities of the CL classification were tested with a full-
scale patient simulator. Overall, the reproducibility of the CL
classification was found to be limited, with a poor
intra-observer reliability and a fair inter-observer reliability.
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The survey had been prepared and performed in accord-
ance with previously published recommendations for survey
design.'” *® The questionnaire was repeatedly evaluated by
the study group to improve clarity and brevity. Familiarity
with the CL classification may likely vary in different
regions or hospitals, depending on local practice and train-
ing. Hence, performing the survey in one hospital or at a
local congress would limit the validity of the data to the par-
ticular region where they were collected. We therefore chose
to conduct the survey at the largest international European
anaesthesiology congress, the Annual Meeting of the Euro-
pean Society of Anaesthesiology.

For the simulator-based study, we tested inter- and
intra-observer reliabilities of the CL classification in a popu-
lation of anaesthesiologists and anaesthesiology trainees of
our own university hospital who are well familiar with this
classification. To ensure that all participants had a uniform
and correct knowledge of all four grades at the time of the
study, they received a standardized briefing just before per-
forming the laryngoscopies, in which the definitions of all
grades were reviewed and a schematic figure showing the
different grades was presented.

The human patient simulator SimMan™ allows prede-
fined, reproducible, and real-time alterations of intubation
conditions by manipulation of head and neck mobility,
mouth opening, pharyngeal obstruction, and tongue
volume.'* This simulator is broadly used for airway manage-
ment training’® ?° and has repeatedly been used as an
instrument for airway-related research.?’~?° Hesselfeldt
and colleagues evaluated the SimMan™ and found that
most of the anatomical features relevant to tracheal intuba-
tion, including ease of laryngoscope insertion, space in the
oropharynx, and lifting force necessary to obtain glottic
view, have an excellent realistic character.'* Nevertheless,
intubating conditions may differ from human subjects, for
example, due to differences in tissue consistency or due to
altered gliding properties of the laryngoscope on dry plastic
compared with moist tongue mucosa. However, addressing
the reliability of the CL classification in human subjects
would require multiple laryngoscopies to be performed in
the same patient. Besides ethical concerns with this
approach, intubating conditions can change during repetitive
laryngoscopy attempts due to changes in depth of anaesthe-
sia and relaxation, oropharyngeal secretions, and swelling or
bleeding due to previous manipulation. In contrast, the simu-
lator allows standardized study conditions by reproducibly
presenting identical airway settings to different participants
or to the same participant at different time points. Regard-
less of potential differences between simulator and patient
airway characteristics, all participants faced the same intu-
bating condition with any given airway setting.

The question arises whether the preset airway settings as
defined by the investigator group accurately reflect the four
CL grades. The settings derive from expert consensus
within the research group as they were worked out by two
experienced SimMan™ operators with ample laryngoscopy
experience and were subsequently confirmed by two other
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experienced staff anaesthesiologists (see Fig. 1 for photo-
documentation). A better-than-preset view was sometimes
principally possible (e.g. view of the epiglottis in preset
grade 4), however, only if the laryngoscopy was performed
with extensive leverage on the maxillary incisors. All partici-
pants of the study were proficient with direct laryngoscopy,
used a state-of-the-art left-handed laryngoscopy technique,
and did not cause any damage to the breakable teeth of the
simulator. Nevertheless, different participants graded identi-
cal preset airway conditions differently and one half of the
participants graded the identical preset CL grade 2 differently
at the second occasion. This variability between participants
and within participants, rather than the accuracy of the
preset grade, determines the inter- and intra-observer agree-
ments of the CL classification.

All participants performed five laryngoscopies. Increasing
fatigue of the left arm or decreasing concentration during
repetitive laryngoscopy attempts could account for deterior-
ating laryngoscopy performance and hence deteriorating
visibility of laryngeal structures. This effect was counteracted
by randomization of the order in which the preset grades
were presented to participants. Moreover, of the 10 partici-
pants who did not conform in their first and second
grading of preset grade 2, six assigned a lower grading and
four a higher grading at the second occasion (Fig. 5). This
observation does not support the concept that fatigue may
have led to relevant deteriorations in laryngoscopy perform-
ance over time. However, concerns about possible effects of
fatigue if participants would have to perform more laryngos-
copies prevented us from showing all grades twice to each
participant and limited our assessment of intra-observer
reliability to CL grade 2.

When initially describing their classification, Cormack and
Lehane did not intend to propose a general classification for
anaesthetists to document intubating conditions. Rather, it
was intended for beginners to facilitate airway training and
to improve intubating performance in cases of difficult tra-
cheal intubation in obstetrics.' 2® Nevertheless, this classifi-
cation has inadvertently found its way into leading
textbooks of airway management, anaesthesiology, inten-
sive care, and emergency medicine as a classification to
document intubating conditions.?~® For this purpose,
however, the classification has only poorly been validated.
Its validity has often intuitively been accepted, despite the
lack of evidence. The CL classification is not only commonly
used in clinical practice, but is also frequently used in
airway-related research to describe and compare visibility
of laryngeal structures.?’ =3¢ This suggests a broad accep-
tance of this classification not only among clinicians but
also among authors, reviewers, and editors of scientific
journals. The obvious discrepancy between the widespread
use of the CL classification and limited evidence to support
its use prompted us to investigate the knowledge about
the classification among anaesthesiologists and its intra-
and inter-observer reliabilities.

One reason for poor knowledge of the CL classification
among the participants in our study could be that this
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classification is commonly mistaken with other similar classi-
fications, such as the Mallampati classification, which was
incorrectly named by one-fourth of our participants. More-
over, a certain ambiguity between CL grades 1 and 2 and
several modifications of the CL classification, such as dividing
grade 2 and/or grade 3 into grade 2a/2b and 3a/3b, respect-
ively,®” *® and contradicting definitions and figures in litera-
ture, may also likely contribute to confusion among
anaesthesiologists. Survey results were similar between
anaesthesiologists from different regions of the world and
between medical specialists and doctors in training.
Although we are aware that our survey was not powered to
detect statistically significant differences between these
populations, this may suggest that the rather poor knowl-
edge about the CL classification we observed is not limited
to certain regions or to certain training levels, but that it
may rather apply to physicians from all parts of the world
and to specialists and trainees alike. In a similar survey per-
formed by Cohen and colleagues,*? especially focused on the
definition of grades 2 and 3, only 43% of 120 interviewed
anaesthesiologists could correctly name the difference
between grades 2 and 3 and that 45% defined a picture
with a grade 2 view correctly.>® Our results show a similarly
limited knowledge among anaesthesiologists 15 yr after
the study by Cohen and colleagues, suggesting that their
conclusions still hold true today, despite an ongoing wide-
spread use of the grading system in the meantime.

Inter- and intra-observer reliabilities of the CL classifi-
cation were assessed by « coefficients as a chance-corrected
measure of agreement between categorical items, with a
value of 1 indicating perfect agreement and 0 indicating no
agreement better than chance. Values above 0.6 are gener-
ally accepted to indicate good agreement.’® x was 0.40 for
the agreement between preset and observed CL grade and
0.35 for the agreement between the 20 participants, which
both can be interpreted as a fair inter-observer agreement.'®
Interestingly, participants significantly less often correctly
identified preset grade 3 than any other grade, and grade 3
was also the grade most often defined incorrectly in the
survey. This may suggest that especially grade 3 imposes dif-
ficulties on users of the CL classification. Intra-observer
agreement was poor with a « of 0.15.

Four studies have previously addressed the reliability of
the CL classification.””*° Levitan and colleagues’ instructed
five emergency physicians to rate 50 slides showing laryn-
geal views according to CL grades 1, 2, and 3. These 50
slides consisted of 25 different images and a duplicate of
each image. For the purpose of the study, the CL classifi-
cation was slightly modified and grade 1 was specifically
defined as a view of the full glottic opening including the
anterior commissure of the vocal cords. « was 0.71 for
intra-observer reproducibility and 0.59 for inter-observer
reliability. The omission of CL grade 4 and the explicit distinc-
tion between grades 1 and 2, which is unambiguous in con-
trast to the original definition by Cormack and Lehane, may
in part explain the rather high « values in this study. The
study by Ochroch and colleagues® used the same 25 pairs

of slides, which were presented to seven anaesthesiologists.
As in the previous study, CL grade 4 was omitted; however,
the original CL grading was used to define grades 1 and
2. An excellent intra-observer agreement was found (x
0.83); however, inter-observer reliability was poor (« 0.16).

The study by O’Shea and colleagues’ assessed the
reliability of the CL classification among seven paramedics.
The experimental protocol closely parallels the methods
applied by the first two studies, and the same 25 pairs of
slides were used for this study. In contrast to the earlier
two studies, all four grades of the CL classification were
used. However, the authors again modified the CL score
and defined grade 1 as a view of the full glottic opening
including the anterior commissure of the vocal cords.
Intra-rater reliability was assessed by calculating individual
k values for each participant, which ranged from 0.37 and
0.90; however, an overall or average « value is not reported.
Inter-rater reliability was poor with a « value of 0.22.

The fourth study by George and colleagues'® used a differ-
ent approach. In patients undergoing elective surgery, tra-
cheal intubation was recorded by a head-mounted camera
that aligns with the laryngoscopist’s line of sight. A video
material from 26 patients was duplicated and the videos
and duplicates were presented to the original laryngoscopist
and to an independent anaesthesiologist. CL grades scored
at initial laryngoscopy were compared with grades scored
by the original laryngoscopist and the independent anaes-
thesiologist during review of the video material. From these
multiple comparisons, three « values were calculated for
the intra-observer agreement (0.63, 0.64, and 0.74) and
two « values were calculated for the inter-rater agreement
(0.70 and 0.61). However, in 21 out of 26 assessed cases,
the initial grading during laryngoscopy and all four assess-
ments of the video material from these laryngoscopies
were consistently scored as CL grade 1, suggesting that the
visibility of glottic structures was obviously very good in the
majority of cases. In contrast, grade 4 was not scored at all
and grade 3 was only scored in two patients in this study.
This may suggest that the rather good reproducibility could
mainly be due to the high number of patients in whom
most of the glottic opening was visible during laryngoscopy
and that this finding cannot necessarily be extrapolated to
patients with airways corresponding to CL grades 3 and 4.

Although the range of « values reported in these four
studies is broad and therefore rather inconclusive, three of
the four studies repeatedly reported « values above 0.6. In
contrast, our data demonstrate a limited inter- and
intra-observer reproducibility of the CL classification. This dis-
crepancy may in part be due to overestimations of k values in
earlier studies due to modifications of the definition of grade
1, due to omission of grade 4, or due to a marked over-
representation of grade 1 as described above. However, the
most striking difference between our study and previous
studies is that our participants had to perform laryngoscopy
themselves, resembling the actual clinical situation in which
the classification is used. In contrast, previous studies used
photo and video material, disregarding the influence of
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stereoscopic vision and laryngoscopy itself on glottic visi-
bility. It is obvious that not only the anatomy of the
patient, but also the laryngoscopy technique has a major
influence on glottic visibility. A variety of factors such as
used force, skills, experience, and training effects contribute
to the laryngoscopy technique, and individual differences in
these factors may likely account for some of the inter-
observer variability in our participants and in clinical practice
alike. In this context, Williams and colleagues*® pointed out
that the incidence of CL grades 3 and 4 varies from 0.3% to
13% in several studies and conclude that this difference is
due to differences in the laryngoscopic technique because
the studied populations were comparable. Similarly,
intra-individual differences in performing two laryngoscopies
on preset grade 2 in our study may have led to a different
visibility of the larynx on both occasions and may in part
also account for the observed intra-observer variability.

The uncertainty among anaesthesiologists about the CL
classification observed in the survey and its limited reliability
under standardized conditions resembling the clinical situ-
ation restrict its clinical usefulness. A simpler classification
may be better suitable for routine clinical practice, and
such a simple grading system has been proposed by
Cormack:?® ‘green light’ cases can have various degrees of
difficulty but should not cause failed intubation with an ade-
quately trained anaesthesiologist. ‘Red light’ cases on the
other hand did impose major difficulties and can cause
failure during subsequent intubations. In our institution, we
are successfully using a similar two-grade system since
many years and additionally document whether mask venti-
lation was easily possible, because this may be much more
relevant to ensure adequate oxygenation during induction
than any other factor. After difficult intubations, which
Cormack would grade a ‘red light’ case, we routinely docu-
ment all relevant information as free text, for example,
what actually caused the difficulty (subglottic stenosis, for
example, may cause difficult intubation even if the glottis
can be entirely seen), how many intubation attempts were
necessary, how many anaesthetists were involved, what
was their level of training, and which technique or intubation
aids were finally successful to accomplish tracheal intuba-
tion. Although there is a tendency in medicine to use all
sorts of classifications to summarize and condense
complex circumstances into simple scores, we are convinced
that free-text documentation will be more informative for
subsequent anaesthesiologists than any single score
derived from whatsoever classification.

Although free-text documentation may be more appropri-
ate for the single case, a reliable and reproducible classifi-
cation facilitates registration and comparison of intubating
conditions across cases for epidemiological purposes. More-
over, such a classification could allow objective reporting of
the laryngeal view or intubating conditions in airway-related
research. Currently, the CL classification is broadly used for
this purpose. Our data, however, suggest that the usefulness
of this classification to objectively report and compare intu-
bating conditions in airway-related research is rather
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limited and that CL grades reported in medical literature
should be interpreted with care.

In conclusion, despite a widespread use of the CL classifi-
cation, only a minority of anaesthesiologists demonstrated
adequate knowledge on this grading system. The CL classifi-
cation showed a fair inter-observer reliability and a poor
intra-observer reliability, even when applied by physicians
well familiar with this rating system under standardized con-
ditions. These results question the validity of the CL classifi-
cation to document laryngeal view during direct
laryngoscopy.
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