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nticipatory decision-making in airway management requires the integration of both
istory and physical examination findings. Though all airways can be managed along
ome branch of the American Society of Anesthesiologists’ (ASA) Difficult Airway
lgorithm, by predicting specific difficulties and integrating this information into an
irway approach strategy, emergency branches of the ASA algorithm may be avoided. The
irway Approach Algorithm (AAA) consists of five clinical questions, with “yes” or “no”
nswers, to be addressed prior to the management of the airway. A positive answer to any
uestion leads the clinician to the next, whereas a negative answer directs the operator to
root point of the ASA algorithm. The AAA is introduced with the anticipation that

rainees in Anesthesiology, as well as others, will find it helpful in organizing preoperative
nformation concerning the airway. © 2004 by Elsevier Inc.

eywords: Difficult airway; intubation; endotracheal; evaluation methodology;
reoperative care; algorithms; airway management; preoperative evaluation.

ntroduction

n 1993, the American Society of Anesthesiologists’ (ASA) Task Force on the
ifficult Airway published an algorithm that is the foundation of airway
anagement practice.1 These guidelines have been recently updated. 2 The
SA-Difficult Airway Algorithm (DAA) gives clinicians a rational decision tree to

ollow when faced with the anticipated difficult airway, the cannot intubate/can
entilate nonemergency, and the cannot intubate/cannot ventilate emergency.
Based upon the clinician’s preoperative evaluation, the airway management of
ll patients undergoing general anesthesia with tracheal intubation follows a
ranch of the DAA commencing at one of the two root points: awake intubation
Figure 1, Box A) or intubation after anesthetic induction (Figure 1, Box B)
hough stressing that the clinician must make this initial root distinction, the
ask Force provided little guidance to this end, noting that routine preoperative
valuation “rating systems exhibit modest sensitivity and specificity.”1,2

Identifying the truly difficult airway can be problematic. An airway may be
onsidered difficult for mask ventilation, supralaryngeal ventilation, direct
aryngoscopy (DL), DL and tracheal intubation, or intubation by other means
e.g., fiberoptic bronchoscope, retrograde wire, intubating laryngeal mask, etc.).

he profound effect that the utilization of supralaryngeal airways (SLA) has had
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Airway approach algorithm: Rosenblatt
n routine, emergency, and rescue airway management
as influenced the most significant change made in the
003 revision—the removal of the LMA from the emer-
ency pathway. The LMA is now considered within the
lgorithm to be a nonemergency mode of ventilation.*,2,3

The 2003 revision of the guidelines also recognized that
he proliferation of routine supralaryngeal ventilation has
ltered many practitioners’ views on what constitutes the
ifficult airway.2,4 This concept was first broached by
ekenaka et al.5 in 2000. In a letter, these authors pro-
osed an algorithm for electively managing the patient
ho appears to have an airway that might be difficult but
ot impossible to intubate via direct laryngoscopy. They
uggested that the induction of anesthesia could proceed
s long as a laryngeal mask airway (LMA) was available for
irway rescue should DL fail: this supralaryngeal airway
ffers the clinician a high success rate, even in patients
ith physical characteristics compatible with difficult la-
yngoscopy.2 This brief report by Tekenaka et al. did not
efine which patients would be candidates for such an
pproach. In identifying these patients, the ability to
entilate with a supralaryngeal device and minimal aspira-
ion risk would need to be assured to the best of the
linician’s judgment. An evaluation of these factors, as well
s the likely ease or difficulty of DL, and the risk to the
atient of a judgment error could be integrated into
reanesthetic airway assessment in a manner, which draws
n the concepts of Tekenaka et al. Such an assessment
rotocol could aid not only in choosing an appropriate
oot of the DAA, but also in anticipating the course along

Rosenblatt W, Ovassapian A, Eige S: Use of the Laryngeal Mask
irway in the United States: a randomized survey of ASA members

igure 1. The Difficult Airway Algorithm of the American
ociety of Anesthesiologists.
mAbstract]. Anesthesiology 1998;89,3A:A575.
he algorithmic tree. Anticipating a pathway, which leads
o an undesirable branch, could allow reconsideration of
he entry root. This report describes a decision tree
pproach to patient evaluation. The “Airway Approach
lgorithm” (AAA) is meant to be used by the clinician
rior to the induction of anesthesia to organize informa-

ion vital to airway evaluation, choose an appropriate DAA
ntry root and avoid the emergency branch of the DAA.

rganization of the Algorithm

he AAA is a single-path algorithm comprised of five
linical questions (Figure 2): A negative answer to any
uestion directs the clinician to a root point of the DAA.
positive answer leads the operator to the next question.

wo important principles should be kept in mind as the
linician moves through the AAA. First, this is a cognitive
xercise—the clinician is developing predicted-equiva-
ents of DAA events and branches prior to managing the
atient. This gives the clinician the advantage of consid-
ring possible outcomes and making decisions regarding
ot only how he/she would like to begin airway manage-
ent, but also, which arms of the DAA he/she would

refer to avoid. For example, it might be determined that
patient’s evaluation reveals a predicted-equivalent of a

an not intubate/can not ventilate scenario (i.e., emer-
ency pathway, past nonsurgical ventilation, Figure 1, Box
, footnote a). In this case, the DAA suggests using invasive
rocedures. If this possibility has been contemplated
reoperatively, the patient need never be induced and the
nticipated difficult airway root point can be chosen.
econd, in answering each question of the AAA, the
linician relies on his/her past experience, clinical judg-

igure 2. The Airway Approach Algorithm.
ent, and knowledge of the literature.

313J. Clin. Anesth., vol. 16, June 2004
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The AAA does not suggest specific procedures or
nique pathways, but rather is meant to organize the
linician’s own opinions and preferences along the lines
f the DAA. If, during management, this judgment should
rove wrong and airway control should fail, placing the
atient in imminent danger, the DAA emergency manage-
ent branch is followed.

he Five Questions of the AAA (Figure 2)

) Is airway control necessary?

hough possibly the most common physiologic function
o be altered by the anesthesiologists, the induction of
pnea can never be considered casually. By rendering the
atient apneic, the anesthesiologist has placed the patient
t significant risk. For this reason, the AAA commences by
uestioning the need for airway control. This decision may
ot be solely answered by the anesthesiologist: the pro-
osed surgical procedure (including alternative proce-
ures), the surgeon, and the patient may not be amenable
o regional or infiltrative anesthetic techniques. Given
hese factors, as well as the individual’s own comfort with
pecific regional techniques, the anesthesiologist must be
he primary decision maker.

Of course, airways may need to be controlled in re-
ional as well as general anesthetics. Regional block and
ocal infiltration cases, and invasive procedures performed
ith or without sedation, may all require either a degree of
irway manipulation or conversion to a general anesthetic.
his illustrates the importance of contemplating all the
uestions of the AAA (e.g., all the information gathered)
nd an airway strategy developed even if a nongeneral
nesthetic technique is chosen, an approach argued by the
SA Task Force.1

) Is there potential for a difficult laryngoscopy?

nce the decision to use general anesthesia is made,
ifficulties with direct laryngoscopy are considered.
hough other techniques used to facilitate tracheal intu-
ation have become ubiquitous, and may be more versatile
e.g., flexible fiberoptic aided intubation), direct laryngos-
opy and tracheal intubation remain a standard of care in
he United States and elsewhere.1,6-8 It is generally ac-
epted that tracheal intubation provides the best protec-
ion from aspiration, and ability to ventilate with high
irway pressures. In most hands, tracheal intubation is
chieved faster with direct laryngoscopy than other tech-
iques.

The question of ease of direct laryngoscopy and tra-
heal intubation is approached with a careful, and focused
eview of the patient’s history, and a physical evaluation of
he airway. Because no single airway exam or series of
xams is universally accepted in describing the patient
ho may prove to be a difficult laryngoscopy, the AAA
ecognizes that the answer to question 2 is based largely on
linical experience. The commonly accepted methods of
hysical evaluation have low and variable sensitivity and

arginal specificity when correlated with the view of the 1

14 J. Clin. Anesth., vol. 16, June 2004
arynx achieved.9-12 This is further complicated by high
nter-observer variability.13 The marginal positive predic-
ive values, sensitivities and specificities of these exams

ight be improved when applied to specific popula-
ions.14

A record of previous airway management events is
xtremely valuable. Techniques employed, excessive time
equired to control the airway, documented difficulties,
nd other historical findings should be sought. Of course,
ime changes many things, including airways. A patient,
ho was managed easily months or years earlier, may not
e as easily managed today. Weight gain, new onset
noring, arthritic disease, or the pathology that now
equires surgical intervention, may all have led to a change
n the airway. The anesthesiologist should be particularly
ary in the patient who was managed successfully, but with
ifficulty, in the past. Small changes in a variety of systems
ay tip the balance of airway management: a history of

revious difficult airway management is more revealing
han a history of an “easy” airway.

For the above reasons the AAA, like the ASA’s Task
orce’s statement, does not assign weight to the various
linical findings described in the literature. The experi-
nce of the clinician must guide the predicted difficulty of
aryngoscopy. The AAA only demands that the clinician

akes the delineation that the patient appears straightfor-
ard to manage by direct laryngoscopy, or that there may
e any element of difficulty. As will be seen, answering
AA question 2 in the positive (“yes, there may be
ifficulty with laryngoscopy”) does not exclude routine

nduction of anesthesia and a trial of laryngoscopy—but it
ill challenge the operator to consider the consequences
f being in error, as well as assure that the appropriate
escue strategies have been evaluated.

If a definite decision is made that the airway can be
anaged with DL (“no, direct laryngoscopy will be straight

orward”), the capable anesthesiologist should be able
roceed with the induction of anesthesia, even if the plan
alls for the use of an alternative airway technique (e.g.,
aryngeal mask airway).

Can a definite answer to question 2 ever be assured?
ossibly not. But this pathway into the DAA is often

ollowed in clinical practice, and is the typical extent of the
valuation that is performed when a rapid sequence
nduction is chosen in the full stomach patient.

) Can supralaryngeal ventilation be used?

ailed tracheal intubation should be inconsequential if
entilation may be achieved by other means. Though the
ncidence of failed intubation/failed mask ventilation has
een well established, few prospective studies have in-
luded airway rescue using alternative supralaryngeal de-
ices, such as the LMA and Tracheal-esophageal Combi-
ube.15 Many of the factors that contribute to difficult

ask ventilation are bypassed by these intraoral devices
Table 1).16 Therefore, the incidence of total failure to
ontrol the airway can be expected to be lower than the

:10,000 rate of cannot intubate-cannot facemask venti-
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Airway approach algorithm: Rosenblatt
ate.15 Ventilation with supralaryngeal devices is limited
hiefly by the peak airway pressure that can be delivered.

As with question 2 of the AAA, the clinician should
recede along the “yes” arm the algorithm only if he/she

s satisfied that supralaryngeal ventilation will be adequate
y either facemask, or other device. If the clinician doubts
he ability to control the patient’s airway by one of these

eans, the “no” arm is chosen, and operator is steered
oward the anticipated difficult airway arm of the DAA
Figure 1, Box A), which recommends awake intubation or
urgical airway.1 When a patient is unable to cooperate
ith these choices (e.g., the young child or cognitively

mpaired adult) techniques utilizing spontaneous ventila-
ion of inhaled anesthetic agents might be considered.

Following the negative arm of question 3 of the AAA,
llustrates the juxtaposition of the AAA, the DAA and daily
ractice. Consider the clinical situation where a patient
as been induced with a general anesthetic, cannot be

ntubated (with direct laryngoscopy), and cannot be ven-
ilated (by face mask or other available supralaryngeal
evice)—the classic cannot intubate/cannot ventilate sce-
ario. On choosing the negative arm of question 3, we
ave arrived at the same scenario, but in a predictive
ense, before the patient has been placed at risk: the
valuation has reached the predicted-equivalent of “can-
ot intubate” (positive arm of question 2) and the predict-
d-equivalent of “cannot ventilate” (negative arm of ques-
ion 3). If this had occurred during the induction of
nesthesia, the emergency pathway of the DAA would be
ot only have been entered, but options short of invasive
rocedures exhausted (Figure 1, footnote a). Because the
AA is an assessment algorithm, the clinician still has the
ption of never entering the emergency pathway, and can
hoose awake pathway management with an alternative
ntubation technique, such as the fiberoptic-aided intuba-
ion. It is true that the clinician may be wrong in answering
uestions 2 and 3, resulting in unnecessarily undertaking
wake intubation, but if one errs, it is in the direction of
atient safety. It would be foolhardy to induce anesthesia

n a patient you were not sure you could intubate (with
irect laryngoscopy) or ventilate by any means.

) Is the stomach empty? (Is there an aspiration risk?)

he nonfasted patient, the patient with delayed gastric
mptying and the patient with severe, poorly controlled
eflux should not be ventilated with supralaryngeal de-
ices. During supralaryngeal ventilation the airway is rela-
ively unprotected, and there may be an increased risk of

able 1. Clinical Findings Associated with Difficult Face Mask
entilation17

acial hair
dentulous
ody mass index � 26
ge � 55
istory of smoking
egurgitation by virtue of gastric distension. Though the c
old standard for tracheal protection is the cuffed tracheal
ube, specific supralaryngeal airways may give some mea-
ure of protection.17-21

The patient who the clinician considers a “full stom-
ch” or at high risk of regurgitation, should immediately
e considered along the negative arm of AAA question 3.
n this case, the evaluation has reached the predicted-
quivalent of cannot intubate and should not ventilate,
nd therefore has no further option to follow in the DAA
Figure 1, footnote b). The clinician therefore should again
onsider the awake management pathway.

) Will the patient tolerate an apneic period?

nce the clinician is satisfied that supralaryngeal ventila-
ion would be effective and there are no factors that
ontraindicate its use, the clinician could proceed with the
nduction of anesthesia with the plan that if DL and
racheal intubation fail, ventilation by face mask or other
upralaryngeal device should be possible and safe. Unfor-
unately, the incidence of cannot ventilate by any means
ncluding face mask, LMA, Tracheal-esophageal Combi-
ube, or other supralaryngeal device is not known. As
llustrated above, the available literature indicates that the
ccurrence should be far lower than that of cannot

ntubate/cannot ventilate (by facemask).15,16 Still, the
linician has to be wary that in the event that the patient
annot be ventilated by any means and cannot be rapidly
ntubated, oxyhemoglobin desaturation may occur. Con-
rolled human studies as well as computer simulation
emonstrate that an adequately preoxygenated, healthy
dult, or child should maintain oxyhemoglobin saturation
or 5 to 9 or 2 to 4 minutes, respectively, after the onset of
pnea.22-25 Obesity, pregnancy, “illness,” inadequate
reoxygenation, and other patient factors will contribute

o premature oxyhemoglobin desaturation.22-27 Because
nesthetic induction may produce an apneic period of 30
o 60 seconds without, and 4 to 7 minutes with succinyl-
holine, the clinician must consider whether the patient
ill tolerate this apneic period if his/her answer to ques-

ion 3 (can supralaryngeal ventilation be used?) proves
ncorrect. If the clinician determines that the patient may
ot tolerate an error in judgment in question 3, then the
wake intubation root of the DAA should be chosen. If, on
he other hand, it is judged that the patient will tolerate
he apneic period, the AAA recommends that the clinician
roceed with the routine induction of anesthesia, assuring

he immediate availability of those supralaryngeal devices
hat were taken into consideration when answering ques-
ion 3 in the affirmative.

ummary

he AAA provides the anesthesiologist with a stepwise
pproach to decision making in the evaluation of the
irway, and guides entry into the DAA. Though it may be
mpossible to anticipate every airway that is difficult to

anage, the vast majority can be managed safely if the
linician approaches all patients in a rational manner. The

hoice of the difficult airway tool to be employed (e.g.,

315J. Clin. Anesth., vol. 16, June 2004
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lexible fiberoptic intubation scope vs. Fastrach-LMA) is
ften less important than decisions regarding how the
irway is to be approached (e.g., awake intubation vs.
ntubation after induction of anesthesia). This is done
hrough gathering of critical information: 1) the need for
irway control, 2) the ease of laryngoscopy, 3) the ability to
se supralaryngeal ventilation, 4) the aspiration risk, and
) the tolerance that the particular patient may have to
udgment error. By integrating this information into a
ystemic approach to the patient, a rational choice of DAA
ntry roots is made.
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