
Editorial

Putting the ‘point’ back into the ritual: a binary approach to
difficult airway prediction

All happy families are alike;
each unhappy family is
unhappy in its own way. . .
–Leo Tolstoy: (opening line of

‘Anna Karenina’)

In this issue of the journal,
Nørskov et al. add to the weight of
evidence appearing superficially to
suggest that we ‘cannot predict the
difficult airway’ [1]. This is part of
their series based on very large
datasets: the evidence to support
this mantra seems robust [2–4].
Although they conclude with the
hope that airway prediction can be
improved [1], the root cause of our
apparent collective inability to pre-
dict airway difficulty was most ele-
gantly explained by Yentis nearly
14 years ago [5]. He applied the
phrase ‘pointless ritual’ to the act of
airway prediction. Yentis’ article
should be compulsory reading for
all anaesthetists: it is a logically bal-
anced, beautifully phrased, perfectly
crafted piece. However, it is also
wrong. Its argument is based on a
false premise, as are so many air-
way research studies searching for a
‘predictive test’. The purpose of this
editorial is to offer a correction and
in doing so, we touch upon both

diagnosis and principles of manag-
ing the difficult airway.

There is little to be gained by
summarising Yentis’ editorial – it is
easier and more informative simply
to read it. He shows how difficult
airway prediction can be considered
a diagnostic test, the efficacy of
which is conventionally measured
by sensitivity, specificity, positive
and negative predictive values (PPV
and NPV respectively), etc. The
clinical signs of difficult airway
patients overlap with those of nor-
mal airway patients and, because
real difficult airways are so rare, the
mathematical reality is that no

predictive test will ever fulfil con-
ventionally acceptable thresholds
for sensitivity, specificity, PPV and
NPV (Fig. 1).

The data of Nørskov et al. at
first seem to support this nihilism
[1–4]. With a sensitivity of approxi-
mately 9% and a PPV of approxi-
mately 30% (Table 1), a difficult
airway seems to be rarely detected
and if detected, incorrect as a diag-
nosis more often than it is correct.
Few budding inventors would rush
to patent a hypothetical diagnostic
test with this level of performance.
Nørskov’s group alone has in total
presented results of > 500,000
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Figure 1 Adapted from Yentis [5]. A schematic representation of why he
argued it is impossible to distinguish the difficult airway patients (dark area)
from easy airway patients (clear area). The y-axis is number, and the x-axis
an arbitrary measure for the clinical signs of difficulty. A hypothetical cut-
off (dotted line) that reliably identifies all ‘difficult’ patients nevertheless will
include a larger number of ‘easy’ airway patients. This yields poor test sensi-
tivity, specificity, PPV, etc.
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patients with broadly the same
results. Case closed?

Correcting the false
premise
Not quite. The first and perhaps
most powerful point is that any diag-
nostic test can only apply to a
homogenous condition [6]. Any uni-
versal test for ‘cancer’ will perform
poorly for the simple reason that
cancer is heterogeneous. There is no
common test for say, breast cancer
and bladder cancer and melanoma:
we do not combine signs like haema-
turia or nipple retraction or skin dis-
colouration to yield an aggregate
score. Rather, diagnostic tests in this
field are correctly specific only to the
individual cancer type. Similarly,
there is no airway-related common-
ality between a thin patient with nor-
mal jaw structure and isolated
tempero-mandibular disease (little
or no mouth opening), and an obese
patient with good mouth opening
but a severely receding chin, lingual
tonsils and a beard. So a prior expec-
tation of finding a universal test is
inappropriate.

Because a difficult airway is not
a single entity, giving weight to dif-
ferent airway signs by scoring

simply cements the problem and
does not solve it. Predictive power
remains poor [7–10]. In reality, it is
the patients with the easy airway
that share the common signs. Or,
to paraphrase Tolstoy: ‘all easy air-
ways are alike; difficult airways are
difficult each in their own way. . .’.
Anaesthetists instinctively already
appreciate this in their practice as
they view their patients as individu-
als requiring ad personam manage-
ment, rather than as samples
randomly drawn from the popula-
tion. Nørskov et al.’s control group
anaesthetists performed as well as
the intervention group because they
used their clinical instincts to pre-
dict specific airway difficulties,
rather than apply to apply a fixed
algorithm to all patients, regardless
[1].

A second point is that the act
of predicting the airway cannot be
dissociated from the act of manag-
ing the airway. In cancer or an
infectious disease, diagnosis is in
many respects an isolated intellec-
tual act (e.g. Hodgkins vs. non-
Hodgkins lymphoma; falciparum vs.
non-falciparum malaria, etc); some-
thing that determines but is unaf-
fected by the results of treatment.

Failure of response may require re-
checking the pathology slides, but
does not of itself change the diag-
nosis. By contrast, a difficult airway
is defined solely as an entity resis-
tant to ‘routine’ airway manage-
ment. Strictly speaking, it is only
those patients falsely predicted to
be ‘easy’ in whom routine airway
management is unsuccessful who
are truly ‘difficult’. The true status
of those patients successfully man-
aged by advanced techniques (be-
cause they were predicted difficult),
may never be known.

Moreover, predicting airway
difficulty colours subsequent man-
agement. Even if using routine tech-
niques, practitioners may adopt
greater care (e.g. more careful
laryngoscopy or subconsciously
stronger grip during mask ventila-
tion), thus making such patients
‘easy’ [11]. In reverse, in patients
predicted to be ‘easy’, practitioners
may inappropriately adopt a more
relaxed, suboptimal approach,
resulting in more unanticipated dif-
ficult cases [12]. These putative fac-
tors are difficult to investigate. To
our knowledge the (unethical but
key) experiment has not been done,
of letting unsupervised novices use
only basic airway techniques to
manage patients predicted as ‘diffi-
cult’. Only this would establish if
airway prediction really is ‘point-
less’.

The true predictive utility
of a binary approach
As the logical, inevitable conclusion
of his analysis, Yentis provocatively
proposed a YETI test for airway
prediction - simply assigning all
patients as ‘easy’ [5]. Tongue-in-

Table 1 Adapted with simplified data from Table 1 of Nørskov et al. [2].
The statistical values for the performance of the predictive test are listed
below.

Difficult intubation

TotalYes No

Predicted difficult
Yes 300 700 1000
No 3000 179,000 182,000

Total 3300 179,700 183,000

Sensitivity = 300/3300 = 9%; Specificity = 179,000/179,700 = 99.6%.
PPV = 300/1,000 = 30%; NPV = 179,000/182,000 = 98%.
Likelihood odds ratio = (300/700)/(3000/179,000)) = 25.6 (2,560%).
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cheek, he showed how, according to
conventional statistical thresholds,
YETI would yield test sensitivity,
specificity and PPV little different
from any more sophisticated pre-
dictive test (the provocative conclu-
sion being: ‘why bother
predicting?’).

YETI is correct on purely statis-
tical grounds for hypothetical ran-
domly drawn samples, but fails if
applied to an individual patient pre-
senting to us. It would be deeply
unimpressive if YETI were applied
to a morbidly obese patient present-
ing after extensive facial reconstruc-
tive surgery, a litany of failed
intubations and a video of impossi-
ble tracheal intubation. Statisticians
refer to this as the ‘posterior proba-
bility’; the extra information that
informs real-life predictions.
Another descriptor for this is ‘plausi-
ble’. Whereas terms like ‘probable’
or ‘possible’ relate to the relative fre-
quency of the outcome (common or
rare, respectively), plausibility better
encapsulates the role of judgement
based on reasoning, regardless of
rarity. A later defence citing the
mantra ‘we cannot predict the diffi-
cult airway’ would unlikely persuade
the courts, were this hypothetical
patient to be disastrously managed
only with routine techniques.

It is now increasingly recog-
nised that conventional statistical
approaches for common diseases
cannot be applied to rare (orphan)
disease [13]. The patients in ques-
tion are potential victims, not bene-
ficiaries, of our standard statistical
thresholds for diagnostic tests, and
of the stringent requirements
imposed by regulatory bodies for
large randomised controlled trials

before treatments are approved.
Specialised approaches have to be
adopted for meaningful progress
[14].

Extending this concept to anaes-
thesia, the ‘difficult airway’ could and
should be regarded as a syndrome,
composed of very many individual
‘rare diseases’. Some of our patients
in fact do have orphan genetic disor-
ders that underlie their difficulty, and
airway management-related hypoxia
has been registered as a syndrome of
interest in Oxford University’s
rare disease initiative (http://www.
rarediseases.ox.ac.uk/home). Rather
than aim to develop a universal
test to predict ‘difficulty’ that fulfils
standard statistical thresholds we
should apply our clinical skills to
diagnosing the individual rare dis-
ease in an ad personam approach.
Thus a diagnosis for a rare disease
may be entertained as plausible,
even if it remains remote in

quantitative terms. In turn, we
need to maintain the range of
specific skills necessary optimally
to manage each of these ‘rare
diseases’.

There is little commonality
between each of our ‘rare airway
diseases’ other than that they are
‘not easy’. Therefore, one approach
is to diagnose and exclude the
homogenous ‘easy’ group that
shares the common clinical signs
using a binary categorisation, leav-
ing the heterogenous cohort of the
‘difficult’. Figure 2 displays the
results of this approach. It takes a
plot similar that used by Yentis
(Fig. 1), but looks at the same data
from a different angle. A binary
approach divides patients into two
groups (red line): those ‘predicted
easy’ (E + E’) and those ‘predicted
difficult’ (D + D’).

Those ‘predicted easy’ consist
of: (i) those truly easy, who come
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Figure 2 Similar to Fig. 1, the figure is adapted to show that some difficult
patients in fact have few or no clinical signs of difficulty. The red line cut-
off divides the ‘predicted easy’ from the ‘predicted difficult’. Within the for-
mer are the truly easy (E) and also some unanticipated difficult (E’). Within
the latter are the truly difficult (D) and also many unanticipated easy (D’).
Although the conventional test sensitivities, specificities, PPV remain poor,
the proportion of truly difficult patients to the right of the red line is very
much higher than the proportion to the left of the line. Expressed another
way, to the right of the red line patients are all plausibly difficult (even if
some turn out not to be). To the left of the line, patients are all implausibly
difficult (even if some turn out actually to be difficult).
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to no harm with conventional air-
way management (E; the vast
majority); and (ii) a tiny minority
(E’) who are unexpectedly found
difficult, and in whom advanced
airway management needs to be
applied after induction, often with
some urgency. Group E’ is the focus
of all unanticipated difficult airway
guidelines [15, 16], and also should
be a prime focus of difficult airway
research (e.g. what is it that makes
the trachea of a healthy, thin, eden-
tulous patient with normal jaw
structure and good mouth opening
difficult to intubate?) [17].

Those ‘predicted difficult’
(D + D’) should logically be sub-
jected to some form of advanced or
carefully-planned airway manage-
ment from the start. The anaes-
thetist should later be able to
explain how the airway manage-
ment plan differed for this group
vs. their routine plan for those ‘pre-
dicted easy’. For some of these
patients (D), these alternative or
advanced methods will be fully jus-
tified since these patients will have
truly difficult airways. However, for
others (D’; perhaps the majority in
this group), it may transpire that
although advanced techniques were
successful, they may not have been
necessary (e.g. a post-intubation
laryngoscopy reveals a Cormack-
Lehane grade 1 view). Nevertheless,
these patients will remain with
cogent clinical signs of airway diffi-
culty, and later anaesthetists may
continue to judge that, despite these
reassuring findings in the past, sub-
sequent presentation for surgery
still requires advanced airway man-
agement (e.g. how could one be cer-
tain things had not changed?). In

essence, the red line in Fig. 2 is one
that separates difficulty that is plau-
sible from that which is implausible,
regardless of its rarity.

When viewed in this way, the
data offers more than crumbs of
comfort. Table 1 (from Nørskov
et al. [2]) shows the conventionally
poor diagnostic sensitivity of 9% and
PPV 30%. However, when our bin-
ary approach is applied, we see that
of every 60 patients ‘predicted easy’,
only around one of 60 will be a sur-
prise (E’). Of every 60 patients ‘pre-
dicted difficult’, about 18 of them
will be so (D). Therefore, in our ‘pre-
dicted difficult’ cohort of D+D’, true
difficulty arises 18 times as com-
monly (1800%) as in the ‘predicted
easy’ cohort. In fact, in our practice,
we think the numbers are even better
(of every 100 or so ‘predicted easy’
patients, just one is a surprise (E’); of
every 100 or so ‘predicted difficult’
patients, around 35 will be truly dif-
ficult (D); ~3500% difference). This
is a simply staggering performance
for any diagnostic test of a rare dis-
ease. This is a simplified approach to
the notion of the ‘likelihood (or diag-
nostic) odds ratio’, touched upon in
previous correspondence and else-
where [18, 19]. Actual values for the
data are given in Table 1, and offer
some statistical explanation of why
we might regard some types of diffi-
culty as ‘plausible’ vs. ‘implausible’.

From prediction to
management
We now discuss how this powerful
predictive tool might, or should,
influence management. Since diag-
nosis and management are inextri-
cably linked, it follows that
management should reflect the

difficulty. It makes no sense to pre-
dict an airway as difficult, yet to
treat it from the outset as any other
easy airway. A later inspection of
the records should indicate to a dis-
passionate observer – from the
techniques used alone – whether
the anaesthetist regarded the airway
as plausibly difficult or not.

If this point is accepted, it then
follows that there should be defined
certain airway management meth-
ods classed as ‘routine’ (e.g. intra-
venous induction with or without
neuromuscular blockade followed
by supraglottic airway device, SAD,
or tracheal intubation using a Mac-
intosh laryngoscope) vs. ‘advanced’
(e.g. a range of awake or sedated
tracheal intubation methods per-
haps using specialised laryngoscopes
with or without dedicated pre-oxy-
genation techniques). To paraphrase
Tolstoy again: ‘all easy airways may
be treated alike; each difficult air-
way should be approached in its
own way’. An SAD may be recom-
mended as a rescue device in Diffi-
cult Airway Society guidelines [15,
16, 20], but it does not follow logi-
cally from this that all airways pre-
dicted difficult can be managed
with an SAD from the outset.

It is beyond the scope of this
article to define what best these
advanced management plans should
be. However, the proposed binary
approach acts as a screening test,
identifying the cohort in whom spe-
cialised techniques should be
applied from the start. Each anaes-
thetist will, or should, have their
own binary cut-off (as well as their
own methods of ‘routine’ vs. ‘ad-
vanced’), and this imaginary red
line (Fig. 2) may shift depending on

4 © 2016 The Association of Anaesthetists of Great Britain and Ireland

Anaesthesia 2016 Editorial



context [21]. The same patient
judged close to the line might be
managed initially with near-routine
methods at midday in a busy the-
atre suite, but with advanced meth-
ods if out-of-hours alone in an
isolated operating room [22].
Whereas experts might disagree
about the ‘best’ way to manage a
specific case, there is always consen-
sus that the case is plausibly diffi-
cult [23]. The chosen technique will
depend on the specific ‘rare disease’
or scenario, individual experience,
available equipment, and local stan-
dardised protocols [24, 25].

A binary predictive approach
will enable individual anaesthetists
to gauge their own performance
through log-books or audits, and
adjust the cut-off appropriately. If
they experience too many unex-
pected difficulties, they may shift
their personal cut-off to the left; too
many ‘unnecessary’ advanced tech-
niques and they may shift again
back right. In this scheme, YETI
sits far to the right; a complete
abdication of clinical responsibility,
it never makes a diagnosis of diffi-
culty (0%), so statistically compares
very poorly with our binary
approach (~3500%). Some anaes-
thetists might prefer to advocate a
third ‘grey’ category of the ‘uncer-
tain’, but this is binary by default.
Since binary means ‘easy or not’,
those in the grey category are ‘or
not’ (i.e. a third, in-between cate-
gory simply moves the red line to
the left).

These proposals, like NAP4,
challenge what NAP4 itself recog-
nised are among the current defi-
ciencies in airway practice [26, 27].
All too often, anaesthetists

recognise clinical signs indicating
the airway may be ‘not easy’, but
then fail to translate these into
management plans distinct from
routine. This is underlined by the
two cases that were tragic drivers to
NAP4. Gordon Ewing weighed
124 kg (BMI > 40 kg.m!2); how-
ever, at both the hospital where he
died after failed tracheal intubation
and at the hospital where he (a
month previously) underwent a
successful anaesthetic, the initial
management was with routine
methods [28]. Similarly, Elaine
Bromiley was known to have had
congenital fused cervical vertebrae;
yet, again, initial anaesthetic man-
agement was no different from rou-
tine for an ‘easy’ airway (e.g. there
was even no pre-oxygenation) [29].
At the time, these clinical signs
were not felt to dictate a diagnosis
of ‘difficult’, but few could claim
that they were ever hallmarks of
‘easy’; i.e. difficulty was plausible. In
a binary approach, learning from
these incidents should cause us to
shift our personal cut-offs more
than a little to the left (Fig. 2).

Conclusions
As a basic duty as diagnosticians,
anaesthetists should predict whether
an airway will be easy or not. This
should logically guide initial man-
agement: routine for the easy,
advanced for the plausibly difficult.
In this way, the diagnostic process
can support and justify the use of
advanced techniques. Using the
same data as Yentis [5] (Fig. 1), we
have reached the opposite conclu-
sion by (a) viewing the data distri-
butions from another angle (Fig. 2);
(b) re-defining the entity as a

syndrome composed of many rare
diseases; (c) regarding predictive
tests as screening rather than diag-
nostic. Osler described medical
diagnosis as ‘the art of probability’
[30], but this is all more than statis-
tical trickery; clinical management
dictated by a binary approach gives
the ritual of airway prediction a
point.
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