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SUMMARY

Paradoxical vocal cord dysfunction is a nosographic entity that remains to be fully elucidated as far as concerns criteria required
for diagnosis and underlying aetiopathogenesis. The disorder manifests with repeated episodes of acute dyspnoea associated
with a series of symptoms that may include hoarseness, globus, chest pain and “shortness of breath”. A retrospective analysis
of cases with acute dyspnoea referred to our Department between June 2004 and June 2005 revealed 3 patients with paradoxi-
cal vocal cord dysfunction. In 2 of these 3 cases, concomitant psychiatric morbidity was observed and the third also presented
gastro-oesophageal reflux. In one patient, the episodes of dyspnoea were triggered by inspiration of irritating substances. Diag-
nosis of the condition requires a high level of suspicion, which is confirmed by a laryngoscopic investigation that demonstrates
hyperadduction of the true vocal cords and a reduction of at least 50% in the breathing space. From a therapeutic point of view,
patients with paradoxical vocal cord dysfunction require, in our opinion, a multidisciplinary approach; in fact, only a team
comprising otorhinolaryngologists, phoniatricians, pulmonologists, neurologists, allergologists, psychotherapists and speech
therapists is capable of defining the appropriate treatment according to the clinical and psychological characteristics of each
individual patient. Our results with speech therapy, focused on respiratory and speech retraining, are reported.
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RIASSUNTO

Paradoxical Vocal Cord Dysfunction (PVCD) rappresenta una entita nosografica non ancora ben definita sia per quanto ri-
guarda i criteri diagnostici che i momenti etiopatogenetici sottostanti. Tale affezione si caratterizza per la presenza di ripetute
crisi dispnoiche acute associate ad un corteo sintomatologico che puo comprendere senso di vellichio, globo faringeo, dolore
toracico e respiro corto. Una valutazione retrospettiva dei casi con dispnea acuta afferiti al nostro reparto nel periodo compre-
so tra il Giugno 2004 ed il Giugno 2005 ha permesso di identificare tre pazienti affetti da PVCD. In due dei tre casi coesisteva
una comorbidita psichiatrica, in uno di questi era presente anche un reflusso gastro-esofageo. In un paziente le crisi dispnoiche
erano scatenate da inalazione di irritanti. La diagnosi di tale affezione necessita di un elevato sospetto clinico e deve essere
confermata con una valutazione laringoscopica che dimostri un’iperadduzione delle corde vocali vere con riduzione dello
spazio respiratorio di almeno il 50%. Da un punto di vista terapeutico riteniamo che il soggetto affetto da PVCD necessiti
di una gestione multidisciplinare; infatti, soltanto un team composto da otorinolaringoiatri, foniatri, pneumologi, neurologi,
allergologi, psicoterapeuti e logopedisti é in grado di proporre un trattamento individualizzato, strettamente aderente alle
caratteristiche cliniche e psicologiche di ogni singolo paziente. In questo lavoro riportiamo i nostri risultati ottenuti trattando
i pazienti con terapia logopedica riabilitativa.
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The first description of PVCD was made in the mid *70s
and since then numerous studies have focused attention
on this pathological condition, referring to it by various

Introduction

The term paradoxical vocal cord dysfunction (PVCD)

is applied to laryngeal dyskinesia when there is exces-
sive adduction of the vocal cords during inspiration '2.
Diagnosis of PVCD needs adduction of the true vocal
cords during inspiration, visible by means of fiberoptic
laryngoscopy, which causes a decrease of at least 50%
in the breathing space 3.

names: vocal cord dysfunction (VCD), irritant-VCD (I-
VCD), psychogenic and variable vocal cord dysfunc-
tion, irritable larynx syndrome, transient laryngeal dys-
kinesia, fake asthma, Munchausen’s stridor *°.

Despite the fact that PVCD has been known for at least
30 years, even now diagnosis is often made late or some-



times not at all. From an epidemiological point of view,
the condition is rather rare and is more often found in
young women between 30 and 50 years of age °7. More-
over, the patients are very often quite overweight and
to a certain degree suffer from anxiety disorders and
depression *!°. There is no definite pathogenesis, even
if certain factors — such as gastro-oesophageal reflux,
hyper-reactive mucosa and psychiatric disorders — play
some role in this condition.

Materials and methods

A retrospective analysis has been performed of patients
with acute dyspnoea referred to our Department be-
tween June 2004 and June 2005, 3 of whom were found
to be affected by PVCD. All patients were assessed by
means of a flexible fibrolaryngoscope and a laryngos-
troboscope. Diagnosis was made using the criteria pro-
posed by Niggemann '

Case 1

S.D.P.,, a 50-year-old female with a 5-year history of vo-
cal fatigue and persistent cough that had started about
one year before coming to our attention. The patient
referred that sometimes acute dyspnoea, with shortness
of breath, chest pain and abnormal sounds during in-
spiration, occurred when she had a bout of coughing.
Since she had a history of allergic rhinitis and bronchial
asthma, she had been treated with topical steroids. Be-
lieving the coughing to be due to laryngeal irritation,
caused by the topical steroids, the pulmonologist at-
tempted to interrupt the treatment (administering non-
topical drugs instead) but there was no obvious im-
provement. A previous ENT examination carried out on
account of dysphonia and coughing had led to a diag-
nosis of dysfunctional dysphonia with hypotonic cords.
The patient was referred to us for a phoniatric examina-
tion and was submitted to transnasal flexible laryngos-
copy. The psychopathological profile of the patient was
compatible with an anxiety disorder. During phonation,
the cords were seen, in fact, to be hypotonic, but during
breathing and after a few coughs the vocal cords sud-
denly adducted in an abnormal manner — to a greater
extent in the anterior part of the glottis plane — with
dyspnoea, increased coughing and panic, therefore, the
examination had to be suspended. The episode of dysp-
noea, with moderate stridor during inspiration, stopped
spontaneously and the patient was calmed down and re-
assured that the event was benign.

Paradoxical vocal cord dysfunction

A spectroacoustic analysis of the voice and an inves-
tigation performed with a Multi Dimensional Voice
Programme (MDVP) during a non-critical stage of the
condition demonstrated a profile that was compatible
with dysfunctional dysphonia (Fig. 1). The patient was
then invited to undergo speech therapy and initially this
improved the respiratory dynamics. Respiratory rhythm
exercises such as triangular breathing, squared breath-
ing and rhythm variations (slow inspiration/rapid expi-
ration; rapid inspiration/slow expiration) proved to be
of particular importance. These exercises relaxed the
muscles involved in speech and prevented the bouts
of coughing. Many other exercises also have to be
performed in order to obtain the best position of the
resonance muscles without causing muscle tension and,
above all, relaxation exercises should be carried out to
eliminate nervous tension due to psychological stress.
Thereafter, pneumophonic coordination exercises were
performed in order to correct coupling between airflow
and resonance structures, using words, sentences and
phonetically balanced phrases, and specific resonance
exercises to correct the equilibrium of resonance mus-
cles and the vocal projection defects. Once the cough
had considerably improved, it was then possible to ap-
ply specific laryngeal gymnastics to resolve the hypoki-
netic dysfunctional dysphonia. At the end of the course
of speech therapy (which lasted about 20 days and was
repeated each month for 3 months), the patient reported
that both the cough and the episodes of dyspnoea had
greatly improved. Vocal fatigue had also improved.

Case 2

C.E., a 35-year-old professional female nurse. During
the winter she had had bronchial pneumonia that had
left her with a cough and dyspnoea. Respiratory func-
tion tests with methacholine revealed bronchial hyper-
reactivity. Following accidental inspiration of sodium
hypochlorite, she immediately had an acute episode of
dyspnoea that was treated with iv steroids. Thereafter,
the episodes of acute dyspnoea became more frequent
both at work and at home. The episodes were triggered
by inspiration of various substances such as detergents,
soaps, paint, perfumes, to the extent that her normal
everyday life suffered. A generic diagnosis of recur-
rent glottis spasm was made. The patient was invited to
undergo allergology evaluation and a prick test, which
resulted positive for graminaceous grasses. When she
inhaled the alcohol used for disinfecting her arm, af-
ter the prick test, she had a severe episode of dyspnoea

Fig. 1. Spectroacoustic analysis (left) and investigation performed
with MDVP (right) of voice in Case 1 during non-critical stage. Tests
compatible with dysfunctional dysphonia.

Fig. 2. Spectroacoustic analysis (left) and investigation performed
with MDVP (right) of voice in Case 2 during non-critical stage. Nor-
mal tests.
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with insistent cough and cyanosis. No pathological in-
spiration or expiration sounds were detected during the
attack and auscultation of the chest was negative. The
attack resolved spontaneously when the patient was in-
vited to sit near an open window. A few days later, she
was sent to the ENT department on account of recurrent
episodes of acute dyspnoea. The patient did not com-
plain of dysphonia; the spectroacoustic analysis of the
voice and investigation with the MDVP were normal
(Fig. 2). Throughout the examination, the patient ap-
peared nervous but, nevertheless, underwent flexible
fibre optic laryngoscopy. This endoscopic examination
revealed no signs of any secondary laryngeal disorder
but, during breathing, partial and sudden inspiratory ad-
duction was observed on the vocal cords, together with
a significant reduction in the glottis space associated
with a severe attack of dyspnoea, cyanosis, increased
coughing and panic, which required interruption of the
examination. The attack of dyspnoea resolved sponta-
neously when the patient was reassured that the episode
was benign and she was invited to breathe in slowly. The
diagnosis made was irritant-vocal cord dysfunction (I-
VCD); the patient was submitted to speech therapy for
exercises similar to those used for reducing laryngeal
muscle contraction in hyperkinetic forms of dysphonia
(see Case 1). After 4 months, the patient showed con-
siderable improvement, mainly through a psychologi-
cal and speech therapy approach, focusing on breath-
ing and speech retraining. In fact, the patient reported
that while she still had attacks of dyspnoea, these were
much less frequent and less severe. After § months, she
was able to go back to her nursing career, not in the
hospital wards, however (where she would have been
in contact with potentially irritant substances), but in an
administration office.

Case 3

A.D.R., a 47-year-old female secretary. For at least 10
years, the patient had been diagnosed as suffering from
a form of bronchial asthma, for which she had always
been given aerosol steroids and, more recently, also leu-
kotriene receptor antagonists. She reported never hav-
ing had any dysphonia but her anamnesis referred to
fairly frequent episodes of acute dyspnoea that often
required attention in the Emergency Department; on all
these occasions, investigations were negative and were
subsequently interpreted as being atypical panic attacks
and, consequently, treated pharmacologically with
very little improvement upon symptomatology. From a
laryngological point of view, the laryngeal structures
were always described as being normal, as far as con-
cerns both motility and respiratory space. The patient
was referred to us from the Emergency Department in a
state of acute dyspnoea, with widespread cold sweating
and unable to remain lying down. An examination with
a flexible fibrolaryngoscope showed complete absence
of any lesions in the respiratory space and the vocal
cords were in perfect condition. A “closed larynx” was
also observed, due to hyper-contraction of the true and
false vocal cords. The patient was calmed down and
asked to breathe into a plastic bag for a few minutes;
thereafter, breathing again became eupnoeic and she
was soon discharged without any specific treatment.

She was then invited to return for further assessment
that revealed a hiatus hernia but excluded the presence
of dysfunctional dysphonia. Therefore, the diagnosis
made was PVCD, in all probability associated with gas-
tro-oesophageal reflux disease (GERD), and the patient
was recommended treatment with proton pump inhibi-
tors together with speech therapy to reduce laryngeal
muscle contraction, as is usually advised in hyperkinetic
forms of dysphonia. After approximately one year, the
patient shows great improvement regarding the symp-
toms and the dyspnoea attacks have become much less
frequent and decidedly less severe, to the extent that
she has not had to return to the Emergency Department
for this problem.

Discussion

The clinical manifestation of PVCD is the presence of
recurrent symptoms/signs such as dyspnoea, wheezing,
stridor and shortness of breath; the attacks usually ap-
pear and disappear suddenly '? and the majority of epi-
sodes occur during daytime. The presence of a cough
has been described in over 80% of the cases #6713 14
and is generally associated with a series of symptoms
that include hoarseness, globus — a sensation of pres-
sure in the throat — chest pain, and abnormal breath-
ing sounds (stridor, an inspiratory sound — or wheezing,
an expiratory sound) * '3, Inspiratory stridor, although
often present, is not observed in all patients '® and, ac-
cording to Newman et al., is seen in at least one fifth of
the patients °.

It is difficult to estimate the incidence of PVCD but it
is fairly certain that the condition affects overweight
women more frequently and with a bimodal incidence
peak. Moreover, there appears to be a high incidence of
PVCD in subjects who work in hospital/health environ-
ments '® and, while it may be considered a condition
that affects adults, there has recently been a significant
increase in paediatric-adolescent age patients ', An-
other important point is that there is a certain incidence
in athletes under training, which, in this case, leads to
a differential diagnosis of effort asthma '8 222, From a
pathogenic point of view, the mechanisms underlying
PVCD are still unknown, although psychiatric factors
are almost certainly involved. Newman et al., in fact,
demonstrated that in 73% of the PVCD cases, there was
a major psychiatric condition; about one third of the
patients showed a personality disorder and about 38%
of them had a history of abuse *. Other Authors con-
sider PVCD a conversion disorder **. One of the roles
still to be clarified is that played by irritant substances:
it has been seen that the phlogogenic action of certain
molecules can trigger a PVCD attack by means of a
reflex mechanism ». In these cases, the term “irritant
associated PVCD” or I-VCD has been suggested * and
these subjects develop the typical clinical profile after
exposure to inhalant agents . It has been postulated
that these patients, who are continually exposed to the
irritants, develop a kind of sensitisation of the mucosa,
to the extent that PVCD attacks are triggered even when
they inhale substances that are not initially irritant .
A recent study has suggested that gastro-oesophageal




reflux (GER) may have a role 2! ?; in fact, Powell et al.

observed that almost all of the patients present laryn-
geal manifestations compatible with gastro-oesopha-
geal reflux disease (GERD), but, as yet, no association
between PVCD and GERD has been established 22!. A
paradoxical movement of the vocal cord, may also be
caused by central neurologic aetiologies, such as cor-
tical or upper motor neuron injury, nuclear or lower
motor neuron injury, brainstem compression, Arnold-
Chiari malformations I and II, myelomeningocele
and, likewise the results of cerebro-vascular accidents
(strokes of the posterior circulation) 333!, A neurologi-
cal examination, CT scan or MRI, can indicate or ex-
clude such conditions.

Considering the series of symptoms in PVCD, it appears
evident that this disorder will be taken into considera-
tion in differential diagnosis along with numerous other
clinical conditions (bronchial asthma, exercise-induced
laryngomalacia, laryngospasm, reactive airway dys-
function syndrome, GERD) 32 and very often, because
this pathological condition is not well known, a diagno-
sis of PVCD is made incorrectly or, often very late *.
In this sense, diagnosis is delayed, on average, for 4-10
years °7 1015 Furthermore, it is worthwhile stresssing
that the presence of PVCD does not exclude other con-
comitant respiratory diseases **; in fact, Newman et al.
demonstrated bronchial asthma besides vocal cord dys-
function in = 50% of the patients, . Indeed, subjects
with PVCD are often unable to hold their breath during
an attack, unlike asthmatic patients, and the respiratory
symptoms (dyspnoea, in particular) sometimes resolve
with simple distraction methods °!°. Unfortunately, since
these patients do not respond to steroids, they are often
considered affected by “steroid-resistant asthma” *,
thus diagnosis is delayed even further. The National
Heart, Lung and Blood Institute (NHLBI) Guidelines
for the Diagnosis and Management of Asthma specifi-
cally recommend considering the diagnosis of PVCD
in patients who fail to respond to asthma therapy *.
Our experience appears to confirm data available in the
literature since, in all our patients, the diagnosis was
reached rather late. In one patient (case 3), the delay

Fig. 3. Laryngostroboscopic evaluation, during an acute phase,
shows adduction of two anterior thirds of vocal cords during
inspiration phase, with creation of posterior glottic gap.
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is estimated at as much as 10 years. PVCD must be
strongly suspected to be diagnosed and especially when
otherwise unexplainable inspiratory stridor is present,
or in subjects with wheezing, particularly above the tra-
chea. Close attention must be paid to patients whose
symptoms suddenly become worse, and also to young
women with a history of mute asthma presenting sud-
den attacks of dyspnoea not responding to anti-asthma
treatment *7. Dyspnoea, in these subjects, is often out of
proportion with the objective clinical signs. Haemogas
analysis provides little information and is of very lim-
ited diagnostic help, moreover, the literature shows val-
ues that are very contradictory *'©2*. Chest X-rays are
usually within normal limits even though, in some cas-
es, there may be signs of hyperinflation of the lungs '.
In our opinion, this type of diagnostic tool is not very
useful in the diagnosis of PVCD since it is not easily
performed during an attack.

At present, the method of choice for diagnosing PVCD
appears to be laryngoscopy 23. In fact, laryngeal endo-
scopic investigation allows a direct view of the vocal
cords and their relative function, both during inspira-
tion and expiration. During the acute phase of an attack,
the classical “diamond” aspect can be seen, that is, the
adduction of the two anterior thirds of the vocal cords
during inspiration, with the creation of a posterior glot-
tic gap known as a “chink” (diamond posterior glottic
shape) 6713243940 (Fig. 3). In particular cases, known
as biphasic PVCD, this aspect can sometimes be seen
also during the expiration phase. In our opinion, and in
agreement with other Authors, a diagnosis of PVCD can
be considered reasonable when adduction of the true
vocal cords occurs during inspiration, causing a reduc-
tion of = 50% of the respiratory space 3. Our experience
confirms the usefulness of laryngoscopy with flexible
fibre optics, since it allows viewing of hyperadduction
of the cords during inspiration in all patients and, there-
fore, permits diagnosis. In some subjects, the adduc-
tion of the true vocal cords is present also during the
expiration phase, albeit to a lesser degree **. In effect, it
must be stressed that a certain degree of glottic obstruc-
tion is also present in asthma, but less than in PVCD
attacks. In this case, cord adduction seems to repre-
sent a compensation mechanism avoiding, or at least
reducing, collapse of the lower airways '. In our opin-
ion, the biggest knot to be unravelled is its relationship
with possible laryngeal lesions, which cannot exclude
ab initio a diagnosis of PVCD. In fact, a recent report
demonstrated a high percentage of laryngeal abnormali-
ties in subjects with PVCD (acute laryngitis, chronic
laryngitis, signs of GERD, laryngomalacia, vocal fold
motion impairment, sulcus vocalis, vocal nodules, sub-
glottic stenosis) '°. In this regard, an objective assess-
ment is fundamental during the acute stage because the
presence of laryngeal lesions may be considered of lit-
tle importance compared with the other symptoms of
the patient. As already mentioned, neither haemogas
analysis, nor chest X-rays appear to be useful, from a
diagnostic point of view, and, the role of spirometric
tests still remains to be defined: while, on the one hand,
the method is capable of revealing the typical flattening
(or even interruption) of the inspiration stage, it is also
true that this is detected only if the patient is symp-
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Table 1. Diagnostic criteria for PVCD (Niggemann, 2002) ™.

Dyspnoea is predominantly inspiratory in absence of upper respi-
ratory tract infections

No (or marginal) response to bronchodilatory treatment

Variable flattening of inspiratory limb of flow-volume curve
suggesting extrathoracic airway narrowing

Respiratory-cycle dependent assessment of vocal cords during
laryngoscopy under local anaesthesia

No deterioration after discontinuation of anti-asthmatic treatment

tomatic. It is sometimes possible to see limitations in
the expiratory stage as well, and, on rare occasions, an
increase in pulmonary volume (as in asthma) '. Some
Authors maintain that the methacholine test can trigger
an attack, at least in some patients *°. In effect, and as
already pointed out, it must be stressed that the pres-
ence of PVCD does not exclude the presence of other
respiratory diseases (bronchial asthma, first of all) 23 3.
In this respect, it is believed that a differential diagnosis
between PVCD and asthma cannot be based exclusively
upon a bronchial provocation test, even though some
Authors have observed that, in the majority of PVCD
patients, the pulmonary volume is altered after chal-
lenging with methacholine 2 *. Admittedly, this phe-
nomenon is linked with PVCD and asthma both being
present, in a fairly significant percentage of patients,
or it reflects a laryngeal response to irritant agents 2.
This means that the presence of inspiratory modifica-
tions in the spirometric curve (flattening/interruption)
after the methacholine test, while not supplying a diag-
nosis, should, at least, warn the physician concerning
the possible presence of PVCD. On the grounds of what
has been described so far, it is easy to understand why
PVCD is often wrongly diagnosed since differential di-
agnosis with an attack of asthma (and effort asthma) is,
in itself, difficult 2. To facilitate this distinction, sev-
eral diagnostic criteria for PVCD have been proposed
(Table T) '". While our experience is somewhat limited,
it appears to confirm that these criteria are useful. We
believe that if laryngeal function is normal when severe
inspiratory dyspnoea is present, and the symptoms rap-
idly resolve without the administration of steroids, then
PVCD should be strongly suspected. At present, there is
no generally accepted treatment for the condition. Over
the years, speech therapy, pharmacological treatment
and psychotherapy have been used without obtaining
indisputable results *'. When managing an acute at-
tack of dyspnoea, it is very important to reassure the
patient and explain that his/her condition is “benign”. It
is also advisable to distract the patient during respira-
tion "' ¥; in fact, these calming procedures were very
efficacious in all our patients. In one case, we had to
perform re-breathing manoeuvres to control the acute
anxiety brought on by the dyspnoea attack. In particular
cases, different types of anaesthetics (Propofol, for ex-
ample) have been used to interrupt dyspnoea attacks .
We personally believe that this therapeutic approach is

somewhat aggressive and probably out of proportion
with the real needs of the patient. In effect, the man-
agement of an attack is relatively simple due to the
fact that the attack is actually self-limiting. Manage-
ment of the conditions that trigger or contribute to an
attack is definitely more complex. When psychosomatic
or clearly psychiatric disorders are present, treatment
should be directed at the basic disorder. Besides ad-
ministering psychopharmacological drugs (when nec-
essary), treatment should also include psychotherapy,
respiratory rehabilitation and speech therapy, plus anti-
allergy and anti-reflux drugs in the case of allergies or
gastro-oesophageal reflux *#-7. Botulinic treatment has
also been demonstrated to be efficacious for, at least
temporarily, reducing the frequency of the attacks '**2,
Our experience certainly confirms an association with
psychiatric disorders present in two of our three pa-
tients, both of whom were, nevertheless, submitted to
psychiatric assessment. The exact pathogenic signifi-
cance of this association has yet to be explained. The
methods and efficacy of respiratory and speech re-
training therapy have been described elsewhere ? 101344,
Reassurance and specific exercises focusing the atten-
tion of the patient on rhythmic passive inspiration and
active expiration, upper body relaxation, easy voice on-
set and resonant exercise are used * 3% %, Thus, many
authors recommend vocal exercises similar to those
used to reduce the contraction of laryngeal muscles in
hyperkinetic forms of dysphonia ' '°. In fact, the speech
therapy advised is centred on relaxation methods that
emphasize techniques for reducing cordal hypertone
and strategies for decreasing laryngopharyngeal and
cervix muscle tension. The aim of the training is also
to achieve automatic application of the relaxation tech-
niques at the first signs of an attack of dyspnoea in order
to block its progress and speed up the process. Signifi-
cant clinical improvement has been observed in 88% of
the patients when the main approach has been through
psychological and speech therapy focused on respira-
tory and speech retraining '°.

In our opinion, and in agreement with other Authors,
a PVCD patient should, nevertheless, undergo an ini-
tial multidisciplinary assessment. In fact, only a team
of otorhinolaryngologists, phoniatricians, pulmonolo-
gists, neurologists, allergologists, psychotherapists and
speech therapists can suggest the most suitable treat-
ment for the individual patient according to his/her
clinical and psychological manifestations °.

Conclusions

PVCD is a nosographic entity that has yet to be defined
as far as concerns the criteria used in diagnosis and its
underlying aetiopathogenesis. Correct clinical-instru-
mental assessment together with a strong suspicion of
the condition is fundamental in order to reach a diag-
nosis. Treatment should be focused on the pathogenic
aspects detected during the various examinations and,
therefore, should be tailor-made to suit the specific re-
quirements of each patient.




References

1

=

2

Murray DM, Lawler PG. All that wheezes in not asthma.
Paradoxical vocal cord movement presenting as severe

acute asthma requiring ventilatory support. Anaesthesia
1998;53:1002-11.

Perkins PJ, Morris MJ. Vocal cord dysfunction induced by
methacholine challenge test. Chest 2002;122:1988-93.

Murry T, Tabaee A, Aviv JE. Respiratory retraining
of refractory cough and laryngopharyngeal reflux in
patients with paradoxical vocal fold movement disorder.
Laryngoscope 2004;114:1341-5.

Corren J, Newman KB. Vocal cord dysfunction mimicking
bronchial asthma. Postgraduate Medicine 1992;92:153-6.

Patterson R, Schatz M, Horton M. Munchausen’s
stridor: non-organic laryngeal obstruction. Clin Allergy
1974;4:307-10.

Newman KB, Mason UG, Schmaling KB. Clinical features
of vocal cord dysfunction. Am J Respir Crit Care Med
1995;152:1382-6.

Andrianopoulos MC, Gallivan GJ, Gallivan KH. PVCM,
PVCD, EPL and irritable larynx syndrome: what are we
talking about and how do we treat it? J Voice 2000;14:
607-18.

Brown TM, Merritt WD, Evans DL. Psychogenic vocal
cord dysfunction masquerading as asthma. J Nerv Ment
Dis 1988;176:308-10.

Wood RP II, Milgrom H. Vocal cord dysfunction. J Allergy
Clin Immunol 1996;98:481-5.

Vlahakis NE, Patel AM, Maragos NE, Beck KC. Diagnosis
of vocal cord dysfunction. The utility of spirometry and
plethysmography. Chest 2002;122:2246-9.

Niggemann B. Functional symptoms confused with allergic

disorders in children and adolescents. Pediatr Allergy
Immunol 2002;13:312-8.

Landwehr LP, Wood RP II, Blager FB, Milgrom H.
Vocal cord dysfunction mimicking exercise-induced
bronchospasm in adolescents. Pediatrics 1996;42:339-42.

Murry T, Campos A, Prakash S, Rosen CA. Multifactorial
assessment and treatment efficacy of paradoxical vocal
Jfold motion disorder. Presented at Annual Meeting of the
American Broncho-Esophagological Association, Boca
Raton, FL, USA. May 14, 2001.

Vertigan AE, Theodors DG, Gibson PG, Winkworth AL.
The relationship between chronic cough and paradoxical
vocal fold movement: a review of the literature. J Voice
2006;20:466-80.

Patel NJ, Joegensen C, Kuhn J, Merati AL. Concurrent
laryngeal abnormalities in patients with paradoxical
vocal fold dysfunction. Otolaryngol Head Neck Surg
2004;130:686-9.

Goldman J, Muers M. Vocal cord dysfunction and wheezing.
Thorax 1991:;46:401-4.

Heatley DG, Swift E. Paradoxical vocal cord dysfunction
in an infant with stridor and gastroesophageal reflux. Int J
Pediatr Otorhinolaryngol 1996;34:149-51.

Tilles SA. Vocal Cord Dysfunction in children and
adolescents. Curr All Asthma Rep 2003;3:467-72.

Sandage MJ, Zelazny SK. Paradoxical vocal fold motion
in children and adolescents. Lang Speech Hear Serv Sch
2004;35:353-62.

McFadden ER, Zawadsky DK. Vocal cord dysfunction
masquerading as exercise-induced asthma. A physiologic
cause for “choking” during athletic activities. Am J Respir
Crit Care Med 1996;153:942-7.

Powell DM, Karanfilov BI, Beechler KB, Treole K, Trudeau
MD, Forrest LA. Paradoxical vocal cord dysfunction in
juveniles. Arch Otolaryngol Head Neck Surg 2000;126:
29-34.

22

23

25

26

27

28

29

30

3

33

34

35

36

37

38

39

40

4

42

Paradoxical vocal cord dysfunction

Rundell KW, Spiering BA. Inspiratory stridor in elite
athletes. Chest 2003;123:468-74.

Newman KB, Dubester SN. Vocal cord dysfunction
masquerader of asthma. Semin Respir Crit Care Med
1994;15:162-7.

Christopher KL, Wood RP, Eckert C, Blager FB, Raney
RA, Souhrada JF. Vocal cord dysfunction presenting as
asthma. N Engl ] Med 1983;308:1566-70.

Ayers JC, Gabbott PL. Vocal cord dysfunction and laryngeal
hyperresponsiveness: a function of altered autonomic
balance? Thorax 2002;57:284-5.

Perkner JJ, Fennelly KP, Balkissoon R, Bartelson BB,
Ruttenber AJ, Wood RP 2", et al. Irritant-associated vocal
cord dysfunction. J Occup Environ Med 1998;40:136-43.

Allan PF, Abouchahine S, Harvis L, Morris MJ. Progressive
vocal cord dysfunction subsequent to a chlorine gas
exposure. J Voice 2006;20:291-6.

Shusterman D. Odor-associated health complaints: competing
explanatory models. Chem Senses 2001;26:339-43.

Loughlin CJ, Koufman JA, Averill DB, Cummins MM,
Kim Y]J, Little JP, et al. Acid-induced laryngospasm in a
canine model. Laryngoscope 1996;106:1506-9.

Charney EB, Rorke LD, Sutton LN, Schut L. Management of
Chiari Il complications in infants with meningomyelocele.
J Pediatrics 1987;111:364-71.

Maschka DA, Bauman NM, McGray PB, Hoffman
HT, Karnell MP, Smith RJH. A classification scheme

for paradoxical vocal cord motion. Laryngoscope
1997;107:1429-35.

Galdi E, Perfetti L, Pagella F, Bertino G, Ferrari M, Moscato
G. Irritant vocal cord dysfunction at first misdiagnosed as
reactive airway dysfunction syndrome. Scand J Work
Environ Health 2005;31:224-6.

Forini M, Farabollini B, Pennacchi A, Napoletano A.
1l “vocal cord dysfunction”. In: Casolino D, editor. Le
disfonie: fisiopatologia, clinica ed aspetti medico-legali.
Relazione Ufficiale LXXXIX Congresso Nazionale SIO,
San Benedetto del Tronto, Maggio 2002. Pisa: Pacini
Editore; 2002. p. 245.

Meltzer EO, Orgel HA, Kemp JP, Welch MJ, Ostrom NK,
Park SM, et al. Vocal cord dysfunction in a child with
asthma. J Asthma 1991;28:141-5.

Thomas PS, Geddes DM, Barnes PJ. Pseudo-steroid
resistant asthma. Thorax 1999;54:352-6.

US Department of Health and Human Services: Public
Health Service, National Heart, Lung and Blood Institute
Expert Panel Report 2 — Guidelines for the Diagnosis and
Management of Asthma. No. 97-4051. Bethesda, MD:
National Institutes of Health; 1997.

Julia JC, Martorell A, Armongot MA, Lluch R, Bolude CF,
Cerda JC, et al. Vocal cord dysfunction in a child. Allergy
1999;54:748-51.

Treole K, Trudeau MD, Forrest A. Endoscopic and
stroboscopic description of adults with paradoxical vocal
fold dysfunction. J Voice 1999;13:143-52.

O’Connell MA, Sklarew PR, Goodman DL. Spectrum
of presentation of paradoxical vocal cord motion in
ambulatory patients. Ann Allergy Asthma Immunol
1995;74:341-4.

Altman KW, Simpson CB, Amin M, Abaza M, Balkissoon
R, Casiano RR. Cough and paradoxical vocal fold motion.
Otolaryngol Head Neck Surg 2002;127:501-11.

Grillone GA, Blitzer A, Brin MF, Annino DJ Jr, Saint-
Hilaire MH. Treatment of adductor laryngeal breathing
dystonia with botulinum toxin type A. Laryngoscope
1994;104:30-2.

Altman KW, Mirza N, Ruiz C, Sataloff RT. Paradoxical

vocal fold motion: presentation and treatment options. J
Voice 2000;14:99-103.



A. Nacci et al.

43 Blager FB. Treatment of paradoxicalvocal cord dysfunction. ~ * Anbar RD, Hehir DA. Hypnosis as a diagnostic modality
American Speech and Hearing Association Special Interest for vocal cord dysfunction. Pediatrics 2000;106:81-3.
Division 3, Newsletter 1995:5:8-11. 4 Shusterman D, Dager SR. Prevention of psychological

4 Casper JK, Murry T. Voice therapy methods in dysphonia. disability after occupational respiratory exposure. Occup
Otolaryngol Clin North Am 2000;33:983-1002. Med 1991;6:11-27.

Received: October 11, 2006. Accepted: April 6, 2007

Address for correspondence: Dr. A. Nacci, Unita Operativa ORL, Di-
partimento di Neuroscienze, via Savi 10, 56126 Pisa, Italy. Fax +39
050 550307. E-mail: a.nacci@med.unipi.it




