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Postextubation laryngeal edema in adults
Risk factor evaluation and prevention

by hydrocortisone

Abstract Objective: To evaluate the
risk factors for postextubation la-
ryngeal stridor and its prevention
by hydrocortisone in adult patients.
Design: Prospective, randomized,
double-blind, placebo controlled
study.

Setting: Medical and surgical ICU
of a tertiary teaching hospital.
Patients: 77 consecutive patients of
both sexes, who had undergone
tracheal intubation for more than
24 h and fulfilled the weaning crite-
ria, were eligible for the study.
Patients were excluded if they were
less than 15 years of age, had a dis-
ease or the surgery of the throat, or
had been extubated during the cur-
rent hospitalization.

Intervention: The control group re-
ceived placebo (normal saline 3cc)
and the experimental group received
hydrocortisone 100 mg by intrave-
nous infusion 60 min before extuba-
tion.

Main outcome measures: Patients
were observed 24 h after extubation
for symptoms or signs of laryngeal
edema or stridor: prolonged inspi-
ration with accessory usage of re-
spiratory muscles or crowing sound
with inspiration or reintubation.

Introduction

Endotracheal intubation for respiratory support of criti-
cally ill patients has become a standard life-saving form
of therapy. It can be done safely and appears to be well

Results: The overall incidence of
postextubation stridor was 22%
(17/77). Only one patient (1%),
who belonged to the control group,
needed reintubation. 39% of female
patients and 17% of male patients
developed stridor. The relative risk
of females developing this compli-
cation was 2.29. 7/39 of the hydro-
cortisone group and 10/38 of pa-
tients in the control group devel-
oped postextubation stridor.
Conclusions: Hydrocortisone did
not significantly reduce the inci-
dence of postextubation laryngeal
edema or stridor. From the risk
factors evaluated, we were unable to
demonstrate a statistical correlation
between postextubation stidor and
the duration of the intubation, the
patient’s age, the internal diameter
of the endotracheal tube, or the
route of intubation. However, fe-
male patients were more likely to
develop this complication.
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tolerated for up to several days. However, it can cause
many complications [1—3], both during intubation and

after extubation, that result from injury to the hypo-
pharynx, larynx, and trachea and are related to both the
tube and the cuff. Evidence of injury, including mucosal
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ulceration, mucosal inflammation and edema, is fre-
quently found when assessed pathologically [3 —5]. Ede-
ma of the laryngeal structure in the postextubation period
is one of the most severe complications, because it can
cause significant morbidity and even death [6, 7].

The purpose of this study was to determine the possi-
ble risk faktors and the prophylactic effect of steroids on
the occurrence of postextubation stridor.

Materials and methods

All patients admitted to our medical and surgical intensive care
units (ICUs) from 1 March through 31 August 1990, who had been
intubated and had a planned elective extubation, were eligible for
entry into this study.

Patients wer excluded if they were less than 15 years of age, had
been extubated during the current hospital stay, or had throat dis-
ease or had throat surgery. Each patients was intubated by an ICU
resident via the orotracheal or nasotracheal route with a low-pres-
sure, high-volume cuff tube; prolonged or traumatic intubation was
excluded. As part of routine airway management, the endotracheal
tube cuffs were checked at least in every shift (8 h) by respiratory
therapists, and the cuff pressure was kept at 25—30cm H,0.

For each patient, possible risk factors including age, sex, admis-
sion diagnosis, internal diameter (i.d.) of the endotracheal tube, and
route and duration of intubation were recorded before extubation.
Patients were then allocated randomly to receive either an intrave-
nous infusion of 100 mg hydrocortisone sodium succinate (Mead
Johnson) or a placebo (normal saline) 1 h before extubation. Ran-
domization was balanced in both groups in blocks of four patients,
according to a random table. This scheme was designed so that the
number of patients in each group receiving hydrocortisone or place-
bo would be approximately the same. Placebo and hydrocortisone
were packaged in identical volume and appearance by the hospital
pharmacy to ensure that they were administered in a double-blind
fashion. The protocol was approved by the Institutional Review
Board on Human Research at our hospital and written informed
consent was obtained from the patients or their relatives prior to en-
try into the study.

All patients were examined immediately after extubation and
monitored in the ICU every 6 h for 24 h by one of the authors for
signs and symptoms of respiratory distress and the occurrence of
stridor. To overcome the inherent variability resulting from the use
of clinical criteria as endpoints, the investigators reached a prelimi-
nary consensus regarding the threshold for diagnosis. Laryngeal
edema was defined as clinical signs of upper airway obstruction [8,
9], i.e., prolonged inspiratory phase associated with the recruitment
of accessory respiratory muscles (subcostal, suprasternal, or inter-
costal muscle retraction, or all three); stridor was defined as a crow-
ing sound on inspiration. Patients who developed stridor and/or
dyspnea were treated with epinephrine 2.25% solution, 0.05 ml/kg
in 2.5 ml of a hypotonic solution delivered as an aerosol.

Data were analyzed by the chi-square test for qualitative results.
Analysis of variance was used for quantitative data. Values were
given as mean+SD or median and range; p <0.05 was considered
statistically significant.

Results

The characteristics of the 77 patients studied are given in
Table 1. The control and hydrocortisone groups were al-

most identical with respect to sample size and the distri-
bution of risk factors of postextubation stridor, except
that the control group had more orally intubated patients.

Seventeen patients developed postextubation stridor;
the overall incidence was 22%. Their age, the median i.d.
of the endotracheal tube, and the route and duration of
intubation are listed in Table 2. Postextubation stridor de-
veloped in 7 of 39 patients given hydrocortisone and in 10
of 38 control patients given placebo. Most of our patients

Table 1 Characteristics of patients in treated and control groups

Hydrocortisone Control placebo
(n=39) (n=138)

Mean age (years)+SD 61+14 64+ 18
Gender (n)

Male 29 30

Female 10 8
Duration of intubation 146.5+92.3 110.1 1121
(h)+=SD
Admission diagnosis ()

Respiratory failure 11 8

Sepsis 2 1

Acute pulmonary 3 6

edema

Chest trauma 2 3

Drug overdose 1 5

Postoperative 9 6

Neurologic disease 3 2

Post car-
diopulmonary 4 3

resuscitation

Miscellaneous 4 4
Route of intubation ()

Oral 3 14

Nasal 36 24
Median (range) internal 7.5 (7.0-8.0) 7.5 (6.5-8.0)

diameter of endo-
tracheal tube

Table2 Postextubation laryngeal edema risk factor analysis

Laryngeal edema p*
n=17)

All patients
(n=177)

Mean age (years)+SD 62+16 64+ 16 NS
Median (range) internal 7.5 (6.5—8.0) 7.5 (6.5—8.0) NS
diameter of endo-
tracheal tube

Mean duration of 139.4+11.4 91.5+58.85 NS
intubation + SD
Route of intubation
Oral 17 5 NS
Nasal 60 12
Gender
Female 18 7 <0.05
Hydrocotrisone 39 7 NS
Placebo 38 10

* Student’s two-sample f-test for continuous variables; chi-square
test for categorical variables
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were intubated nasally (60 vs 17); 5/17 (29%) orally in-
tubated patients and 12/60 (20%) nasally intubated pa-
tients developed laryngeal edema.

Gender was identified as a risk factor of postextuba-
tion stridor: 7/18 (39%) female and 10/59 (17%) male
patients developed stridor. The relative risk of stridor in
female patients was 2.29 (p <0.05) (Table 2). Reintuba-
tion due to severe stridor was needed in one female pa-
tient from the control group.

Discussion

Postextubation laryngeal edema or stridor is thought to
be the result of trauma to the laryngeal mucosa with re-
sultant mucosa edema and swelling. Damage to the mu-
cosa is a frequent finding due to endotracheal intubation,
especially when examined with a bronchofibrescope.
Stauffer et al., in a prospective study of intubated and
tracheostomy patients, found that 21 of 39 (54%) in-
tubated patients had ulcers on the posterior vocal cord
and 49 of 52 (93%) patients had mucosal inflammation
and/or edema at autopsy [1]. Since steroids can inhibit
the early stage of the inflammatory process [10], they
have been used to prevent and treat postextubation laryn-
geal edema. Biller et al. have demonstrated in monkeys
that dexamethasone (4 mg/kg) suppresses of postintuba-
tion laryngeal edema and hastens its development once it
has formed [11]. Woods et al. have reported that the ad-
ministration of high-dose dexamethasone (4 mg/kg) and
oxymetazoline is effective in the treatment of subglottic
edema secondary to mucosal trauma in the ferret model
[12]. However, in Way and Sooy’s study, intramuscular in-
jection of 4 mg dexamethasone at the time of extubation
had no effect on edema formation [13]. A double-blind
study mostly of adults, conducted by Goddard et al. fail-
ed to show benefit with the use of betamethasone to pre-
vent postextubation inflammation [14]. Since the results
of these studies were controversial and it is our routine
practice to use hydrocortisone before extubation, we con-
ducted this prospective, randomized, double-blind study
to evaluate the risk factors and the prophylactic effect of
hydrocortisone on the occurrence of postextubation
stridor.

The major finding of our study was that 100 mg iv.
hydrocortisone 60 min before extubation did not affect
the occurrence of postextubation stridor. Among the risk
factors analyzed, only female gender was significant in in-
fluencing the occurrence of stridor. Recently, in a placebo
controlled, double-blind, multicenter study [15], Darmon
et al. reported that the risk factors for postextubation la-
ryngeal edema include an intubation duration of more
than 36 h and female gender. In addition, dexamethasone
does not prevent postextubation laryngeal edema. Our re-
sult were consisted with theirs, except for the duration of

intubation. The importance of the duration of intubation
in producing laryngeal injury remains debatable [16, 17].
Bishop et al., using a dog model, found that laryngeal in-
jury reaches maximum severity between days 1 and 7,
with no clear correlation with the duration of intubation
beyond that point [18]. Stauffer et al. reported no signifi-
cant relationship between the duration of endotracheal
intubation or tracheotomy and overall laryngotracheal in-
jury at autopsy [1]. Moreover, prolonged intubation in
humans may correlate with many factors, such as infec-
tion, poor nutrition, episodes of hypotension etc., all of
which could contribute to more severe laryngotracheal in-
jury than intubation alone. We were unable to demon-
strate a statistical correlation between postextubation
stridor and the duration of intubation. Other factors,
such as route of intubation [4, 5, 8] or tube size [8, 9, 13],
have all been reported to be associated with an increased
risk of tracheolaryngeal after intubation, although some
of the results were conflicting. In our study, no relation-
ship could be found between the i.d. of the endotracheal
tube, the route of intubation, the patient’s age, and the
occurrence of postextubation stridor.

Although trauma to the larynx and trachea is a fre-
quent finding after intubation, the precise incidence of
postextubation laryngeal edema or stridor in adults is still
unknown. It has been reported to occur in 2 to 15.4% of
intubated patients [4, 14—16]. Such variation can be as-
cribed to differences in the population studied or the cri-
teria used for the diagnosis of laryngeal edema. Our
study presented a higher incidence than was reported else-
where. We used clinical observations as diagnostic criteria
as others have [8, 9, 15], instead of bronchofiberscopic
examination because it is invasive and may be dangerous
for some patients. However, the incidence of reintubation
for laryngeal edema was 1%, similar to that in other re-
ports [14, 15, 19].

Female gender is the risk factor found in our study.
Tonkin and others have also reported a higher incidence
of this complication in female patients [17, 20—22], prob-
ably because the larynx is smaller in females [15, 16].
Also, the mucosal membrane in male patients tends to be
more resistant to trauma [15, 21]; the mucosa covering the
cartilage of the vocal process is significantly thinner in
the female [23]. Further study is needed to evaluate the
effect of different ratios of the outer diameter of the
endotracheal tube to that of the vocal cord and larynx to
confirm this hypothesis.

It can be argued that a different regimen could have
been effective. However, our regimen was based on the re-
ports of some experimental studies: the interval between
dexamethasone injection and a measurable decrease in la-
ryngeal edema varied from 15 to 60 min [11, 22]. Darmon
et al. reported that 8 mg iv. dexamethasone given 1 h
before extubation did not prevent this complication in
adults [15]. Tellez et al. found that iv. dexamethasone
(0.5 mg/kg) given 6 h before extubation and continued
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every 6 h befor a total of six doses was ineffective in pre-
venting postextubation stridor [24]. The regimen might,

however, be irrelevant.

In conclusion, the prophylactic use of corticosteroids
for the prevention of postextubation stridor in routine
cases of intubation in the ICU is unwarranted. However,
its effectiveness in specific identifiable patients at risk
(such as females) needs further investigation. Though the

fiberscopic examination is the “gold standard” in the di-
agnosis of laryngeal edema, it has potential hazards and

it is not as feasible in clinical practice. A set of diagnostic

criteria based on clinical observation should be estab-
lished so that we can diagnose postextubation stridor in
cases when no fiberscopic examination is available.
Postextubation stridor remains unpredictable, thus, more
studies are needed to identify the actual risk factors.
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