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Vocal Cord Dysfunction

An Important Differential Diagnosis of Bronchial Asthma

Klaus Kenn, Markus M. Hess

SUMMARY

Introduction: Intermittent paradoxical closure of the vocal
cords can induce major attacks of dyspnea. Such attacks,
called "vocal cord dysfunction" (VCD), are an important
element in the differential diagnosis of intractable
bronchial asthma.

Methods: Selective review of the literature.

Results: The etiology of VCD is unclear. Its clinical
manifestations can mimic those of bronchial asthma.
Standard asthma medication fails to improve the dyspnea
of VCD, which is subjectively perceived as life-threatening.
Consequently, patients with unrecognized VCD may be
treated with very high doses of anti-asthmatic medication,
including systemic corticosteroids, leading to major
iatrogenic morbidity. No prospective studies are available
on this subject to date. Experts estimate that 3% to 5% of
persons diagnosed as having bronchial asthma

actually suffer from VCD. Because of the brevity of the
attacks, which usually last only 1-2 minutes, VCD is
difficult to diagnose with the methods generally used to
diagnose asthma. Evidence-based therapeutic approaches
are still lacking, but speech therapy, including special
breathing techniques with relaxation of the throat, seems
to control the attacks of dyspnea in most patients.

Discussion: An improved knowledge of the clinical
manifestations of VCD can help physicians diagnose it
correctly. Early diagnosis can prevent prolonged erroneous
treatment based on a false diagnosis of bronchial asthma
and thereby obviate the iatrogenic side effects of long-term
corticosteroid therapy, as well as the resulting economic
losses. Dtsch Arztebl Int 2008; 105(41): 699-704
DOI: 10.3238/arztebl.2008.0699
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he expression "vocal cord dysfunction" (VCD) is
not very precise. Other synonyms include "laryn-
geal asthma," "hysterical croup,” and "psychogenic
stridor." Laryngologists tend to assume that this term
meansvoca abnormalities, and this often causes confusion.

VCD is defined as intermittent, functional laryngeal
obstruction causing dyspnea during inspiration or expi-
ration (1-3). VCD may occur inisolation. Alternatively,
it may be an additional cause of dyspnea in bronchial
asthma and is responsible for the portion of the dyspnea
which cannot be treated with drugs. It followsthat VCD
isnot an exclusion diagnosis for bronchial asthma.

The present article is based on a selective literature
search, using the key words "vocal cord dysfunction,”
"dyspnea,” and "intractable asthma." The level of evi-
dence of the definition of the condition, diagnosis, and
treatment is that of expert opinions, as there have been
no prospective randomized studies and no large epide-
miological investigations. VCD is still little known and
the therapies are all nonpharmacological. It often even
happens that high doses of drugs are discontinued. No
financial support has been available for studying the
causes of VCD and for establishing evidence-based
recommendations for treatment.

The clinical picture was mentioned as "hysteric
croup" as early as 1842 (4). In 1977, the term "brittle
asthma" was coined for intractabl e asthma, with two dif-
ferent clinical manifestations. Type B was characterized
asintractable, persistent asthma, with dyspneafrom one
moment to the next, aswell as unjustified insinuation of
emotional asthmaand chaotic peak flow variability—an
apt description of VCD (5, 6). Theterm "vocal cord dys-
function" was established in 1983 (1, 2).

Epidemiology

There is no precise information on the prevalence of
VCD in adults. VCD is apparently the cause of between
2.5% and 22% of cases of intensive emergency care for
dyspnea(7). The author prospectively examined agroup
of pulmonology rehabilitation patients who had been
admitted to hospital and concluded that the prevalence
of VCD, as the exclusive or contributory cause of dys-
pnea, was between 3% and 5% (8).

Newman et a. performed a prospective eval uation of
167 patients with intractable asthma and concluded that
VCD was the reason for treatment failure in 30% of
cases. About one third of these patients exclusively
exhibited VCD; about two thirds suffered from both
VCD and asthma (3).
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Figure 1:
Posterior laryngitis
(arrows) due to
reflux linked to
irritation
(laryngopharyngeal
reflux, LPR)

29.09.04
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Typical clinical manifestations and possible
triggering factors for asthma and VCD

Development | Often rapidly Mostly hyperacute
(minutes) (seconds)
Duration Individually variable  Seconds to
a few minutes
Dyspnea Expiration Inspiration
during (rarely expiration)
Localization | Thorax/lower Neck/
respiratory tract upper respiratory tract
Drugs Highly effective Ineffective
Triggers Irritants, allergens, Irritants, stress,
stress, exertion exertion, (allergens?)
Cough Trigger, accompanying | Trigger, accompanying

15% of US-American recruits exhibited VCD as a
cause of stress-induced asthma (9). About 5% of US-
American Olympia athletes, particularly those exposed
to cold air, developed dyspnea as a result of laryngeal
dysfunction or VCD (10).

The prevalence of VCD in children and adolescents
admitted to hospital for bronchial asthmamay beashigh
as 14% (11). About 75% of these patients suffered from
both asthmaand VCD (12).

If it is assumed that the prevalence of VCD among
asthmatics is 3% to 5%, this corresponds to more than
250 000 patientsfor the whole of Germany, so that VCD
patients can likely be found in every general practice

®).

Malfunction of the larynx and pathophysiology
The essentia functions of the pharynx are phonation,
thoracoabdominal stabilization, and protection of the
lower respiratory tract (for example, during cough).
Because of its complex neuromuscular structure and
variety of motoric patterns, the larynx is the most
functionally sensitive part of therespiratory tract. For this

reason, laryngeal malfunction may be due to a variety of
Causes.

The cause of VCD has not been exactly clarified.
Experts assumethat thereis no single pathophysiological
cause of VCD, but that it is more likely to be the result
of different factors. It was originaly thought that the
causes were only psychosomatic (13).

Psychosomatic VCD symptoms areregarded asafalse
aarm from the central respiratory control system. If the
patient has a tendency to anxiety or panic, there may be
a smooth transition to hyperventilation symptoms (11).
Nevertheless, thiscomplex condition cannot be explained
by asingle cause. Moreover, there area so purely organic
pathological mechanisms, including "postnasal drip"
(PND), gastroesophageal reflux (GER) (14) and, espe-
ciadly, laryngopharyngeal reflux (LPR) (15), with
microaspiration, swallowing abnormalities, and long-
term irritation on inhal ation. Endoscopic demonstration
of posterior laryngitisis suggestive, athough not patho-
gnomic (figure 1).

VCD as hyperreactivity of the larynx

If there is above-threshold laryngopharyngeal irritation
accompanied by the risk of aspiration—for example,
from reflux—sudden adduction of the vocal cordsis a
sensible protective mechanism for the lung. Laryngo-
spasm is complete closure of the larynx without stridor,
independently of the respiratory cycle, and may be
regarded as a full-blown form of a protective mecha-
nism. Laryngospasm lasts at the most for secondsand is
therefore distinct from the typical VCD symptoms.

Recurrent irritation of the laryngopharyngeal mucus
membrane evidently leadsto areduction inthe threshold
trigger for protective reflexes (which would be abortive
with laryngospasm). Even dlight stimuli can then trigger
aVCD attack (16).

Possible triggers include neurological diseases and
injuriestothecervica spine. Acutelaryngitisor recurrent
damage can promote theinitial manifestation or enhance
prior symptoms (15). Patients with monolateral or bi-
lateral pareses of the vocal cords often suffer not only
typical VCD attacks, but also stress dyspneaon inspira-
tion. This is connected with the relative constriction of
the larynx due to inadequate opening of the vocal cords.
This form of dyspnea stops at once when the exertion
has ended (17).

"Vocal cord dysfunction™ isnot ahomogenousclinical
picture, but a complex and multifactorial disease, for
which the causal pathological mechanisms have not yet
been reliably clarified.

Clinical presentation

Asthere may be amultitude of trigger mechanismsand
the intensity of VCD-linked dyspnea may be very
changeable, the clinical symptoms may be confusingly
variable.

Dyspneamostly occursasan attack during inspiration;
thisstartsrapidly and isusually hyperacute. The dyspnea
appears from one breath to the next. The symptoms are
self-limiting and usually last for between 30 seconds
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and afew minutes. In afew cases, they may last longer
(18). Theconstriction intherespiratory tractismostly in
the neck or upper trachea. The triggers differ between
individuals. Frequent triggersinclude:

® |nhaled irritants (perfume, disinfectants)

® Dysphagia

® Physical exertion

® Psychological excitement.

VCD is typically stimulated by a dry cough. If
patients complain of sudden dyspnea when they have
been sleeping, reflux symptoms, particularly laryngo-
pharyngeal reflux (LPR), can be considered. The
symptoms may be caused by a combination of these
factors.

The first manifestation is often felt to be potentially
fatal (19). On the other hand, the VCD may also mani-
fest itself submaximally, as"not being ableto breath out
properly.” The smooth transition from active inspiration
to passive expiration is no longer successful. The symp-
toms cannot be stimulated at will. Stridor is typical, as
are dysphoniaand aphoniaduring the attack of dyspnea.
Sudden attacks of dyspneawithout prior irritation of the
mucus membrane are rare.

Asthe symptoms are often felt to be threatening, they
may be accompanied by massive anxiety or panic,
which may dominate the presentation.

VCD attacks strike the physician asemergencies. The
patient is agitated and capable of little cooperation. His
breathing is strident; he hasto fight for breath.

Auscultation is not very reliable, as the laryngeal
sounds may be transmitted over the thorax and may be
misinterpreted as rhonchi. These respiratory emergen-
cies are more marked by hyperventilation than by a
reduction in oxygen saturation (18).

Emergency treatment has often been intubation and
respiration (19). Even tracheotomy has occasionally been
performed for recurrent VVCD attacks (2).

VCD and asthma

Itisdifficult to differentiate VCD from bronchia asthma.
Dyspnea may have a multitude of pathophysiological
causes. Many patients are incapable of stating whether
their difficulties arein inspiration or in expiration. This
may be because their perception of breathing is limited
or it may show that they have never had to answer this
question before.

The clinical picture is complicated if the patients
simultaneously suffer from bronchial asthmaand VCD.
Thetrigger mechanismsfor the two diseasesare similar.
Diagnostic differentiation is made more difficult by the
fact that the episodic nature and severity of VCD
dyspnea, aswell asthe variability of the findings, fulfill
the formal criteriafor asthma, as given, for example, by
the American Thoracic Society (20, 21) (table).

Both diseases can be triggered by gastroesophageal
reflux or a dry cough. It has been shown that reflux
symptoms are absent in 20% to 60% of patients with
gastric asthma (14).

In patients with asthma and VCD, aVCD attack can
convert into an asthma attack, or conversely. Clinical
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Important questions in asthma
which is apparently refractory to
drug treatment

@ |s the clinical course typical of asthma?

® |s the patient's compliance adequate, particularly in
taking corticosteroids?

® Are there persistent and/or destabilizing trigger factors,
such as allergens?

® |s there evidence for steroid resistance—uwhich is
extremely rare?

@ |s the asthma diagnosis certain? Is asthma the sole
cause of the dyspnea?

® Has the doctor made this diagnosis because he is
desperate?

Diagnostic procedure when
VCD is suspected

® Specific, differentiated medical history

® Pulmonary function:
Are the findings normal during the symptom-free
interval and is
MIF50 < MEF50?
is flow limited during inspi-
ration or during expiration?
® Provocation laryngoscopy (endospirometry)

During acute dyspnea,

® Far, nose, and throat investigation: evidence for PND?
® Reflux diagnosis: evidence for GER or LPR?

classification of the symptoms is then difficult, even if
both diagnoses have been made (22).

The threatening character of the dyspnea often dis-
courages the doctor from critical enquiry or from
decreasing drug dosages (15).

If asthma therapy for 6 months in accordance with
the guidelines is unsatisfactory or inaffective, the
asthma diagnosis should be critically re-evaluated by
an established expert. If the presentation is not typical
of asthma, the prior diagnosis must be questioned and
the main symptom of dyspnea must be re-examined
(box 1).

Diagnosis

Medical history

Even detailed differential diagnosis may fail to establish
areliable diagnosis (box 2). The medical history is an
essential component and must include precise questions
about the main symptom, dyspnea. As a subjective fedl-
ing, this cannot be exactly defined or measured. The
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Flow-volume
curve of a 24-year-
old female patient
with intractable
attacks of dyspnea
of unclear etiology;
inspiration curve
flattened; in addi-
tion, the maximal
inspiration flow at
50% of the forced
vital capacity

(MIF 50) is less
than the expiration
flow (MEF 50)

Important questions for the

VCD medical history

® Hyperacute dyspnea from one moment to the next?

® Dyspnea during inspiration?

® | ocalization of the feeling of constriction—upper
respiratory tract or neck?

® Short, self-limiting symptoms (under 2 minutes)?

® Quality of dyspnea?

® |s asthma medication effective, including systemic steroids?

® |s the dyspnea triggered by irritatants?

@ |s the dyspnea triggered by coughing attacks?

® Has the pulmonary function repeatedly been found to be
normal?

Flow in L/sec
12 : H :
Inspiralionf
8- 5 5 : :
MIF 50 < MEF 50
MIF 50 :
4 - /;/
L ——T——
o I( |_ \\ 12 H H
NN [ ‘Volume (L):
N J|’ : : :
-4 —MEF .
-8 : :
Explratlonﬁ
_12 - N N - -
0 2 4 6 8

correlations between dyspnea intensity and measured
lung function are often weak. Graduation of the severity
of the dyspnea rarely improves the clinical evaluation
(18).

The quality of the dyspneais of importance. Did the
patient feel almost insuperable resistance? Was his chest
constricted? Was he gasping for air? Where did he think
the restriction was sited? Did the dyspnea develop at
rest, with stress, or did it depend on body position? Did
it occur when breathing in or out? Did irritants or cough-
ing play arole?If the patient al so suffers from bronchial
asthma, it must be clarified whether the quality of the
dyspnea has changed with time, so whether there are
two different forms of dyspnea. The patient must also be
asked about any dependence on the situation or thetime
of day. These aspects of dyspnea must be regarded in a
differentiated manner, just asisusual whentakingapain
history (box 3).

Most patients are capable of describing their prob-
lemsin such away that the diagnosis of VCD suggests
itself. When describing the dyspnea, the patient can
provide useful evidence if he points towards the neck.
The authors' experienceisthat the patients can suggest
the diagnosis themselves if they are provided with
specific information. There have been many pub-
lications for laymen on thisissue, particularly on TV,
which have allowed VCD patients to recognize them-
selves so closely that this has helped to establish the
diagnosis.

Pulmonary function

Although measurements of lung function are essential,
they are rarely in accordance with the other findings or
with the patient's well-being, as the measured values do
not agree with the description of the intensity of dys-
pnea. Typically, spirometry and body plethysmography
find few if any abnormalities during the asymptomatic
interval.

It is almost never possible to take a measurement at
the time of the acute symptoms. It istherefore necessary
to search for evidence of VCD in the pulmonary func-
tion tests. Functional abnormalitiesin the movements of
the vocal cords may produce unusual changes in lung
function. It is therefore necessary to analyze the flow-
volume curve, both during inspiration and during expi-
ration (figure 2).

The most helpful lung function tests are nonspecific
inhalation provocation challenge tests, e.g., with meta-
choline. Provocation tests can provoke both bronchial
and laryngeal hyperreactivity. It must therefore be clari-
fied what has caused the reduction in the forced expira-
tory volumeinthefirst second (FEV 1). Thetime courses
of the curves are just as important as the numerical
values. Thereductionin FEV 1 fromVCD ismostly linked
to restricted inspiration, rather than expiration. Without
evaluation of the time courses, a numerically positive
provocation test may not be taken as proof of bronchial
asthma.

Expiratory VCD israre and difficult to demonstrate,
as no endoscopic differentiation is possible between
physiological adduction of the vocal cords during expi-
ration—particularly in asthmatics—and expiratory mal-
function of the vocal cords (16).

Endoscopy

The laryngoscopic imaging of aV CD attack isregarded
as the diagnostic gold standard. The indications for
laryngoscopy areunusud clinical courseswhich areeither
untypical of asthma or which cannot be fully explained
by asthma. The investigation is performed transnasally,
after anesthesia of the nasal mucus membrane, but with-
out premedication. This excludes any pharmacological
effect on larynx function.

Specific individually selected irritants are employed
during endoscopy, including odor irritants, tactile stimu-
lation, and ergometer stress (18). However, iatrogenic
laryngospasm should certainly not be misinterpreted as
VCD. It is rather the case that the triggered dyspnea
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must be compared with the known characteristics of the
patient's dyspnea.

Endospirometry has been devel oped as a specia pro-
cedure to confirm the diagnosis (23). In this approach,
the endoscopic image and the spirometry curves are
synchronously projected on amonitor (figure 3).

VCD isnever excluded if thelaryngoscopy isnormal,
asV CD attacks cannot be stimulated on order, in spite of
intensive provocation.

Differential diagnoses
Differential diagnoses to be considered include con-
genital, allergic, neural, neuromuscular, malignant,
posttraumatic and acute inflammatory changes in the
larynx and trachea (15).
It has been known since 1988 that VCD and the
obstructive s egp-apneasyndromemay beassociated (24).
A clear distinction should be made between VCD
and voluntary strident and clearly ostentatious respi-
ration.

Treatment

Asthma therapy according to guidelines—including
high dose corticosteroids—has no effect on VCD symp-
toms (18). Currently available VCD therapy concepts
havethe status of experts recommendations. Respiration
isimmediately facilitated with acute heliox inhalation
(20% oxygen + 80% helium) (25). Intravenous mida-
zolam has an immediate effect in a few patients (19).
V CD used to betreated in the USA by injecting botuli-
num toxin into the larynx musculature, even though
this causes dysphonia or aphonia, and sometimes dys-
phagia As there are now better alternatives, this
approach is obsolete (26).

If the patient has previously been treated with oral
steroids, it isimportant that the doseis consistently and
carefully reduced after the VCD diagnosis. If there are
any remaining asthma symptoms, these must be treated
according to the guidelines. Pulmonary function is
monitored over time and this can indicate the necessary
dose of anti-obstructive drugs (20).

The most effective therapeutic approach isto provide
the patient with information, if possible using avideo to
support the explanation. Once the patient has under-
stood the symptoms, this resolves the apparent contra-
diction between the dyspnea—perceived as potentialy
fatal—and the comparatively harmless disorder. This
helps to alleviate the patient's fears, which usually
considerably improves his overal condition, making it
possibleto start breathing therapy. Theaim of the breath-
ing strategiesisto counteract thefunctionally paradoxical
closure of the respiratory tract, with specific breathing
techniquesto maintain patency. These include emphasis
on the diaphragm and special techniques to relax the
throat ("throat relaxed breathing").

Complementary relaxation measures can be helpful
and may even include psychotherapy. It is usually un-
necessary to administer psychotropic drugs (18).

If thereisirritation from apost nasal drip (PND), treat-
ment of theinfection canimprove symptoms. Treatment
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with high doses of proton pump inhibitors for 10 to 12
weeks can aleviate the symptoms if there are signs of
LPR (14).

Conclusion

VCD is an underestimated disease, which occasionally
hasatragic clinical course. The specific medical history
mostly rapidly leadsto an effective diagnosis.

Although it may be relatively simple to make a pre-
liminary diagnosis, it is sometimes difficult to prove
this. Particularly for patients who have suffered for
years from VCD, with simultaneous bronchial asthma,
even expertsmay have problemsin reaching conclusions.
The symptoms can hardly ever be elicited voluntarily.
As the attacks are so short, it is very difficult to study
them diagnostically. Typical findings on pulmonary
function are difficult to recognize or interpret. The diag-
nosis must sometimes be made from the evaluation of
the overall time course, bearing in mind the patient's
history.

The dyspneahistory isof central importance, ason-
ly the patient himself can describe all aspects of his
dyspnea. Once the patient has some knowledge of the
disease, hewill lose hisfear of suffocation and master
breathing techniques to alleviate the symptoms.
Concomitant diseases, such as post nasal drip (PND)
or laryngopharyngeal reflux (LPR) must be treated by
specialists.

The dosage of asthma drugs should be gradually
reduced until asthma symptoms appear. If this does not
happen, the drugs should be totally discontinued.

Asthis condition causes severe suffering, the patients
are prepared to make every effort to clarify their situa-
tion. The diagnostic effort is often considerable, but is
justified by the severe consequences for health and
expenditure. In any case, patients with VCD and their
symptoms must be taken seriously and not be prematurely
diagnosed as suffering from psychosomatic problems.

As the pathophysiology of VCD is still incompletely
understood, collaborative research between different
disciplines is necessary to increase our knowledge of
this condition.
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Figure 3:
Endospirometry of
the larynx with
synchronous
presentation of the
endoscopic image
and pulmonary
function curve,
giving a reliable
interpretation of
restriction to
respiratory flow and
the movements of
the vocal cord and
their connection
with dyspnea
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