
The Difficult Airway in Adults 
With Angioedema

Angioedema is an immunologic disorder that results 
in the rapid progression of localized subcutaneous or 
submucosal swelling that typically affects the face, lips, 
tongue, and pharynx.1,2 Some common symptoms asso-
ciated with angioedema include upper airway obstruc-
tion and/or difficulty swallowing, and the disorder also 
may affect the lower airway.3

The incidence of angioedema in the United States 
is approximately 10% and occurs predominantly in 
patients in their 20s and 30s.3 Airway management may 
be required either urgently or emergently in patients 
with angioedema. Acquired angioedema is more com-
mon in African Americans and often occurs as the 
result of an allergic reaction to angiotensin-converting 
enzyme (ACE) inhibitors.4,5 Other risk factors include 
medications such as antibiotics or aspirin, harsh tem-
perature conditions, trauma, and food allergies.4,6

In certain cases, angioedema may resolve on its own 
or with the administration of over-the-counter med-
ications.7,8 However, the condition also may quickly 
become life-threatening if swelling increases and oxy-
genation and ventilation become impaired. Patients 
with angioedema usually present to the emergency 
department (ED) with different progressions of airway 
compromise. 

The condition may be treated in one of several ways: 
medical treatment with administration of antihista-
mines, epinephrine, and/or steroids; supportive airway 
management with supplemental oxygen; and, in more 
severe cases, airway management intervention with 
specialized devices or even a surgical airway (Figure 1).8

Airway management of patients with angioedema 
depends on the initial extent of the swelling and the 
patient’s airway indices. If the patient presents with 
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a normal airway classification—good aperture of oral 
cavity, full neck range of motion and thyromental dis-
tance—with swelling, then airway management may dif-
fer from a patient who presents with inadequate range 
of motion and decreased thyromental distance in addi-
tion to swelling in the oral cavity.

Regardless of the airway indices and degree of swell-
ing, proper objective evaluation of the progression of 
swelling over time is most critical and must be done 
quickly. Depending on the evaluation and perceived dif-
ficulty with intubation, the decision to intervene with 
airway management, as well as when and how to inter-
vene (ie, with which airway device), may be challenging.

Once angioedema has been treated medically and 
swelling has reduced, there may not be a need to inter-
vene with airway management. Once the decision to 
intervene has been established, the airway device and 
best technique must be chosen.

There are many different options for airway man-
agement that depend on the patient’s condition. Con-
ventional bag-mask ventilation and direct or video 
laryngoscopy for intubation versus insertion of a flexi-
ble fiber-optic bronchoscope (FFB) nasally may be per-
formed safely. If the airway indices are not adequate and 
progression of swelling is very rapid, then performing a 
cricothyrotomy or a tracheostomy may be required.

Case 1: Evaluation of Angioedema
The current practice for evaluation of the status of 

swelling and airway patency for patients with angio-
edema includes the standard airway indices, such as 
Mallampati classification (I-III), oral aperture, and thy-
romental distance.9 These subjective measures, how-
ever, may not be accurate or may be difficult to discern 
as time goes on.

A newer, objective method includes taking pictures 
over time while quickly analyzing them with digital 
imaging software to track the progression/regression 
of the swelling. A patient presented to the ED of a small 
community hospital—Lexington Medical Center (part of 

Wake Forest Baptist Health), in Lexington, North Car-
olina—with an enlarged tongue, difficulty swallowing, 
and trouble speaking. After a history and initial assess-
ment of the patient, lisinopril was discontinued in case 
this was a reaction to an ACE inhibitor, and the patient 
was admitted for further medical treatment and poten-
tial airway management.

During examination of the patient, the ED physician 
noticed the severity of the tongue swelling; as a result, 
anesthesiology was consulted for airway assessment 
and intervention. Upon examination, the patient’s air-
way indices were measured: Mallampati class III, good 
oral aperture with an extremely swollen tongue, a thyro-
mental distance of 3 fingerbreadths, and adequate neck 
extension (Figure 2).

In order to monitor the patient’s airway, digital 
imaging was used to track the swelling or reduction of 
the tongue to help decide whether to intervene with 
airway management. To accomplish this, written con-
sent was obtained from the patient to take pictures of 
the oral cavity at intervals, with the tongue maximally 
protruded. The images were quickly analyzed using 
the ImageJ digital imaging software (available from 
the National Institutes of Health at https://imagej.nih.
gov/ij/) to determine the amount of unoccupied space 
(ie, oral cavity excluding the tongue).10

Over time, the tongue swelling decreased with 
respect to the oral cavity, and the amount of  unoccupied 
space increased significantly. The patient then became 
more asymptomatic, and there was consensus after 
several hours that intubation for definitive airway man-
agement was unnecessary.

Case presented as a medically challenging case at the 2016 annual 

meeting of the American Society of Anesthesiologists; Chicago, IL.

Case 2: Airway Management in Angioedema
A 48-year-old man presented to the ER with severe 

angioedema of the oral cavity. After evaluation by the 
ED physician, anesthesiology was consulted, and ini-
tial medical management with diphenhydramine and 

Figure 1. Treatment options for angioedema.
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epinephrine was administered. The patient was taking 
enalapril and sulfamethoxazole-trimethoprim for his 
current otitis media, which may have been the cause 
of the angioedema. At the time of initial consult, swell-
ing was severe with an extremely limited mouth open-
ing, and the patient was unable to communicate well.

Digital imaging was not required, as the tongue 
occupied nearly the entire oral cavity and there was 
not enough time to evaluate further (Figure 3). There-
fore, written consent was obtained for photographs and 
urgent and definitive airway management was decided, 
and the patient was brought to the operating room (OR).

A consult was obtained from an ear, nose, and throat 
(ENT) surgeon as a backup in case of unsuccessful nasal 
intubation. An antisialagogue was administered with no 
other medications, and the upper airway (nasopharynx) 
was topicalized with lidocaine 5% ointment applied to 

both nares with a gloved finger. An FFB was used to 
intubate nasally; topicalization of the vocal cords and 
trachea with lidocaine 4% was administered via the 
instrument channel of the FFB using an epidural cathe-
ter. The patient was successfully intubated through the 
left nare in the OR.

After intubation, midazolam was administered and an 
infusion of dexmedetomidine was started. The patient 
was transported to the ICU, and later transferred to the 
main campus where he was safely extubated 4 days later.

Case presented as a medically challenging case at the 2017 annual 

meeting of the American Society of Anesthesiologists; Boston, MA.

Conclusion
Angioedema with severe swelling may become life-

threatening and require urgent airway management. 
Rapid assessment of the airway and monitoring of the 

Figure 3. Evaluation and airway management of angioedema. 
A and B: Images of the patient during evaluation. C: Airway intervention using a flexible fiber-optic bronchoscope for nasal 
intubation. D: Successful intubation of the patient in the ICU.

Written consent was obtained by the authors from the patient for use of these images.

A B C D

Figure 2. Evaluation of angioedema using digital imaging. 
ImageJ software (available from the National Institutes of H ealth) was used to trace the amount of unoccupied space 
 (oral cavity excluding the tongue); the measurement function on ImageJ calculated the area. 

Written consent was obtained by the authors from the patient for use of these images.
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regression or progression of swelling are important in 
order to decide whether to intervene.

In addition, it may be difficult to identify the point at 
which the tongue swelling becomes severe enough to 
necessitate intubation. Digital imaging may provide a 
more objective and reliable measure to assist in deter-
mining whether airway management is needed. Close 
monitoring of the patient’s airway is imperative in order 
to choose which airway device and technique should be 
used if intervention is required. Depending on the oral 
aperture, the limitations of the airway devices due to 
the space available in the oral cavity should be consid-
ered. The key is knowing when to intervene in order to 
avoid a surgical airway (Figure 4).

Specialized airway devices, such as an FFB, may be 
safe alternatives to a surgical airway in the manage-
ment of severe cases of angioedema. It is also impera-
tive to consider the location within the hospital where 
airway management is to be performed (Figure 5). In 
less severe cases, the ED may be appropriate for airway 
management involving resolution after medications are 
administered; however, the OR provides a controlled 
environment with necessary equipment (ie, special-
ized airway devices) and an ENT surgeon as a potential 
backup if a surgical airway is required.
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Figure 5. Locations for treating 
angioedema.
ED, emergency department; ENT, ear, nose, and throat; 
FFB, flexible fiber-optic bronchoscope; OR, operating room
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Figure 4. Emergency department 
consultation decision options.
ED, emergency department; FFB, flexible fiber-optic 
bronchoscope; OR, operating room

ANESTHESIOLOG YNEW S .C OM98

Copyright © 2018 McMahon Publishing, 545 West 45th Street, New York, NY 10036. Printed in the USA. All rights reserved, including the right of 
reproduction, in whole or in part, in any form.

 Copyright © 2018 M
cM

ahon Publishing Group unless otherw
ise noted. 

All rights reserved. Reproduction in w
hole or in part w

ithout perm
ission is prohibited.


