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Objective  This report describes a case of vocal cord dysfunction at first misdiagnosed as reactive airway
dysfunction syndrome (RADS).

Methods A woman developed recurrent episodes of cough, dyspnea, and wheezing unresponsive to asthma
therapy after irritant exposure to glutaraldehyde. Direct laryngoscopy was performed immediately after the
induction of symptoms.

Results Laringoscopy showed a paradoxical adduction of the vocal cord on inspiration. Vocal cord dysfunction
was diagnosed.

Conclusions A case of vocal cord dysfunction occurred after exposure to glutaraldheyde in a person with a
history highly suggestive of RADS. Vocal cord dysfunction should always be considered in the differential
diagnosis of patients with acute respiratory symptoms after exposure to irritants and with asthma-like symptoms

that fail to respond to conventional asthma therapy.
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Vocal cord dysfunction is a disorder of the larynx char-
acterized by an inappropriate adduction of the anterior
two-thirds of the vocal cords during the respiratory cy-
cle, leaving only a posterior “chink” opening resulting
in upper airway obstruction (1). It is a poorly understood
disease, often misdiagnosed as asthma, and it can coex-
ist with asthma. The patients complain of wheezing,
cough, stridor, and dyspnea (2). Symptoms of vocal cord
dysfunction often mimic symptoms of bronchial asth-
ma, but they do not improve with the use of corticoster-
oids and bronchodilators; occasionally intubation or tra-
cheotomy is considered necessary. The diagnosis of vo-
cal cord dysfunction is made by direct visualization of
the abnormal movement of the vocal cords (anterior
vocal cord adduction with a small opening of the poste-
rior aspect of the cords) (3). Recognition of this condi-
tion is essential for a correct diagnosis, to avoid poten-
tially unnecessary therapy, and for appropriate care.

Vocal cord dysfunction has been reported after irritant
inhalation exposure (4, 5).

In this presentation, we report a case of vocal cord
dysfunction that started after irritant exposure to glu-
taraldehyde, in which, at first, reactive airway dysfunc-
tion syndrome (RADS) had been suspected.

Case report

A 47-year-old nurse was exposed to glutaraldehyde in
July 2001 for a time longer than usual while sterilizing
devices for transesophageal echocardiography (20-30
minutes instead of 5-10 minutes). Within a few min-
utes she experienced sore throat, burning eyes, and dry
cough. Later she also developed dyspnea and wheezing.
She was treated at an emergency room with inhaled
salbutamol, inhaled beclomethasone, and intravenous
methylprednisolone, with relief of symptoms. The
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following day she experienced acute dyspnea again and
returned to the emergency room, where stridor and res-
piratory distress were observed. The patient was treat-
ed at the chest disease department with intravenous ami-
nophylline, intravenous corticosteroids, inhaled corti-
costeroids, and inhaled salbutamol. Bronchial asthma
due to the inhalation of glutaraldehyde was suspected,
and the patient was put on regular therapy with inhaled
formoterol (24 ug/day), inhaled fluticasone (1000 pg/
day), and inhaled salbutamol as needed. A methacholine
challenge was scheduled. The patient was unable to per-
form the challenge due to acute dyspnea and stridor af-
ter basal spirometry. Spirometry was normal. Neck nu-
clear magnetic resonance and chest computed tomogra-
phy produced normal results. One month later, the pa-
tient returned to work and was asymptomatic for the fol-
lowing 2 months. Again methacholine challenge was not
performed due to stridor and acute respiratory distress
after basal spirometry. Symptoms reappeared despite
regular antiasthma therapy, and on one occasion she was
treated at the emergency room with intravenous meth-
ylprednisolone, intravenous atropine, and intravenous
aminophylline. A chest physician prescribed a short
course of oral prednisone. Because of the persistence
of the symptoms and the suspected relation with work
exposure, the patient consulted an occupational physi-
cian, who suspected RADS and referred the patient to
our allergy unit. When we saw the patient in January
2002, she was on therapy with fluticasone (1000 pg/day)
and formoterol (24 ug/day), unsuccessfully.

The patient’s personal and familial histories were
negative for atopy. Her chest X ray was normal. Her
skin prick test and test for specific immunoglobulin (Ig)
E for common aeroallergens were negative, except IgE
for cat dander. The total IgE was 66.1 kU/l. Spirometry
showed a vital capacity of 3.61 1 (118% of the predict-
ed value) and a forced expiratory volume in 1 second
(FEV)) of 3.051 (116% of the predicted value). Imme-
diately after the spirometry, the patient experienced
cough, acute dyspnea, and stridor, which disappeared
spontaneously within about 1 minute. Vocal cord dys-
function was suspected.

The patient was submitted to fiberoptic laryngosco-
py. No lesions were found on the vocal cords, and no
abnormal movements were observed on quiet breathing.
After appropriate self-induction maneuvers (6), a para-
doxical adduction of the vocal cords on inspiration pro-
ducing the characteristic posterior “chink” opening was
observed (figure 1). Symptoms were relieved by pant-
ing (7).

A psychological consultation revealed anxiety and
a reduced mood level resulting in a diagnosis of reac-
tive depression related to a recent familial stressor.

On the basis of the clinical history, symptoms, and
the typical laryngoscopic finding of adduction of the
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anterior two-thirds of the vocal cords on inspiration, the
diagnosis of vocal cord dysfunction was made.

Discussion

We report a case of vocal cord dysfunction after expo-
sure to glutaraldheyde in a nurse with a history sugges-
tive of reactive airway dysfunction syndrome
(RADS).

RADS is a type of occupational asthma that can oc-
cur after single or multiple exposures to nonspecific ir-
ritants at high concentrations, and it is characterized by
the absence of a latency period (8). In this case, the his-
tory was misleading. The accidental exposure to glutar-
aldehyde and symptoms mimicking asthma suggested
RADS. RADS is characterized by persistent bronchial
hyperreactivity, but, in this case, a methacholine chal-
lenge could not be performed due to acute dyspnea af-
ter basal spirometry.

Two types of vocal cord dysfunction have been de-
scribed, irritant vocal cord dysfunction and nonirritant
vocal cord dysfunction (5). Our case met the criteria for
irritant vocal cord dysfunction (absence of preceding
vocal cord dysfunction or laryngeal disease, onset of
symptoms after a single specific exposure to an irritant
vapor, onset of symptoms within 24 hours after expo-
sure, symptoms of wheezing, stridor, dyspnea, cough,
abnormal direct laryngoscopy for vocal cord dysfunc-
tion with a provocative study, exclusion of other vocal
cord diseases) (5).

Our case confirms that an acute onset of respiratory
symptoms after exposure to irritants should raise a sus-
picion of vocal cord dysfunction, as well as that of

Figure 1. Endoscopic view showing the posterior glottal chink.
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RADS, to avoid inappropriate treatment and to provide
appropriate care. Vocal cord dysfunction should prima-
rily be suspected for patients who fail to respond to asth-
ma therapy. The impossibility to perform a metha-
choline challenge did not allow us to exclude coexist-
ing RADS with objective methods, but features of the
symptoms and the failure to control the symptoms with
conventional asthma therapy make RADS unlikely.

In a retrospective survey, Newman et al (1) showed
that patients with vocal cord dysfunction are predomi-
nantly women, health care workers, and persons with
mental disorders. Mental disorders associated with vo-
cal cord dysfunction include depressive and anxiety dis-
orders, personality disorders such as obsessive—compul-
sive disorder and borderline personality disorder. It has
been hypothesized that vocal cord dysfunction in these
patients may be a conversion reaction (9). Our report
met these characteristics. The patient was a female. She
had been working as a nurse for several years. And she
had an anxiety and depressive disorder. Although the
relationship between vocal cord dysfunction and psy-
chopathology is still unclear (5), a psychological evalu-
ation for patients with vocal cord dysfunction is impor-
tant to reveal psychological disorders in order to pro-
vide appropriate management. There are several treat-
ment options for acute management, for example, pant-
ing, coughing and breathing against pressure may ter-
minate an acute attack, and diverting the patient’s at-
tention from inspiration to expiration by asking the pa-
tient to make a soft “s” sound while exhaling may also
be helpful. Severe dyspnea can be effectively treated
with a mixture of helium and oxygen. The first step of
long-term therapy is to inform the patient of the
functional nature of the disease. Speech therapy and
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psychological counseling are then the two main treat-
ment modalities (7).

In conclusion, vocal cord dysfunction should always
be considered in the differential diagnosis of patients
with acute respiratory symptoms after exposure to irri-
tants and with asthma-like symptoms which fail to re-
spond to conventional asthma therapy. A correct diag-
nosis is basic for the initiation of appropriate medical
intervention or a rehabilitation program.
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