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Objective: To describe a treatment strategy for paradoxical
vocal-cord dysfunction (PVCD) as it applies to an athletic pop-
ulation.

Background: Paradoxical vocal-cord dysfunction has been
identified as a cause of dyspnea and stridor in athletes. The
basic element of PVCD is an inappropriate closure of the vocal
cords during respiration, resulting in airway obstruction. This
condition is familiar to speech-language pathologists and oto-
laryngologists yet remains poorly understood in the sports med-
icine community. Treatment strategies are even less under-
stood. A therapeutic exercise program designed to promote
diaphragmatic breathing may allow an athlete to gain control
during episodes of dyspnea. Elimination of contributing or con-
comitant conditions is critical to resolution of the condition.

Description: The treatment of PVCD requires an under-
standing of the pathoanatomy of the condition. The focus of the
exercise program is on relaxation of the larynx and conscious
activation of the diaphragm and abdominal muscles during res-
piration. The athlete must have a sense of laryngeal control
while performing the exercises. In addition, the patient and
practitioner must realize the amount of neuromuscular reedu-
cation required to change breathing patterns.

Clinical Advantages: This therapy may allow the athlete to
gain control over episodic dyspnea, participate in athletic activ-
ities with fewer complications, and, perhaps, reduce or elimi-
nate medications prescribed to treat suspected bronchospasm.
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tion (PVCD) has been well studied, although little in-
formation has been presented in sports medicine jour-
nals. Most of the literature has addressed the recognition of
PVCD in contrast to other reactive airway diseases.1~” Authors
have stressed the need for complete diagnostic testing, includ-
ing visual examination of the vocal cords for subjects with
exercise-induced dyspnea. Certainly, recognition of PVCD is
critical to resolution of the condition. Treatment strategies,
however, are often overlooked or presented with little detail.
Indeed, much of the existing literature focuses on the emo-
tional component associated with PVCD, athough this is not
necessarily a primary trigger for athletic subjects.8-10
A common pattern is presented in the literature: a patient
reports episodes of dyspnea or shortness of breath during ex-
ercise, and medications prescribed to relieve symptoms are
ineffective. The continued symptoms, coupled with the failure
of the medication and the patient’s inability to complete as-
signed ‘““fitness”’ drills, increases the emotional stress the ath-
lete feels during practice. If the cause of respiratory distress
is unrecognized and uncontrolled (as with undiagnosed
PVCD), the resultant emotional stress can exacerbate PVCD
symptoms. It has been our experience that, over time, the mis-
diagnosed athlete becomes less able to perform necessary car-
diovascular fitness exercises (including practice drills) and less

Over the past decade, paradoxical vocal-cord dysfunc-

able to meet the demands of athletic participation. In addition,
one should not underestimate the effect the labored breathing
may have on the patient’s coaches and teammates, who may
be concerned for his or her mortality.

In some instances, patients with acute PVCD have been di-
rected to an emergency department for treatment of uncon-
trolled shortness of breath.l More commonly, the continued
symptoms and dissatisfaction with the course of treatment
prompt further testing and, ultimately, the diagnosis of PVCD.
This is often a diagnosis of exclusion, perhaps resulting from
alack of familiarity with the condition. A health care profes-
sional with a high index of suspicion and an understanding of
the signs and symptoms of PVCD isin a position to direct the
athlete to the appropriate specidist for definitive care, thereby
avoiding exhaustive testing and inappropriate medication and
prompting a quicker resolution of the condition.

Current literature emphasi zes the treatment of psychological
and emotional stressors; speech therapy is recognized as a
treatment strategy, but little detail is provided.138-10 |ndeed,
some form of psychological dysfunction may be involved in
PVCD. It has been suggested that athletes with a history of
clinical depression or abuse (physical, sexual, or verbal) are
at risk for PVCD.6 More commonly, athletic individuals with
PVCD are identified as high achievers who strive for external
validation and are likely to avoid situations involving con-
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frontation.11 Further, these individuals perceptions of third-
party (ie, parents’, coaches') expectations may be exaggerated,
and they are likely to feel aienated from their teammates.
Thus, a pattern unfolds in which an individual sets goals that
may be intended to please a third party but then fails to meet
those goals. A physical malady (in this case, severe narrowing
of the larynx) may be manifested to explain the failure; poor
understanding of the malady or its causes may exacerbate the
level of stress and the intensity of the symptoms. This physical
malady may also prevent the individual from normal partici-
pation in an event, thereby complicating the previously men-
tioned issues.

In the athletic patient, the emotional component may often
be secondary to the dyspnea and failure to control it.1° The
focus of speech therapy for PVCD patients is generaly on
respiratory control and diaphragmatic breathing patterns. As
the athlete gains control over breathing patterns, he or she may
realize a sense of control of this condition and reduce the
emotional stress associated with dyspnea. Speech therapy,
alone or in combination with other treatment interventions, has
proven to be successful in reducing or eliminating the parox-
ysms of wheezing, stridor, and dyspnea.1:3-511

The patient must also be evaluated for coexisting medical
conditions, such as asthma, exercise-induced asthma (EIA),
gastroesophageal reflux disease (GERD), and pharyngeal er-
ythema (secondary to postnasal drip); the latter 2 conditions
can increase the sendtivity of the larynx.91012 Habitual
coughing and throat clearing can also increase sensitivity of
the larynx, increasing the likelihood of PVCD. Findly, the
hydration level of the vocal cords affects not only the mucus
covering of the tissue but also the viscoelastic properties of
the cords.13

The purpose of this paper is to describe atreatment strategy
for PVCD. Those readers interested in diagnostic testing are
referred to the first article in this series. The treatment strategy
described in this paper has been used successfully with col-
legiate and high school athletes and has been administered in
both chronic and acute settings by speech-language patholo-
gists and certified athletic trainers. It must be stressed that any
effort to resolve PVCD must address (or unequivocaly elim-
inate) concomitant medical conditions such as asthma, EIA,
GERD, and rhinitis and behavioral deficiencies including
throat clearing and insufficient fluid intake.

Management of Paradoxical Vocal-Cord Dysfunction

With normal breathing, the vocal cords are in an abducted
position during inspiration and move slightly toward the mid-
line during expiration to control airflow (Figure 1).1415 Under
physical or emotional stress, laryngeal spasm can cause the
vocal cords to adduct considerably, narrowing or even closing
the glottis, creating the dyspnea that is often misattributed to
EIA.2 Because of the potential sequelae associated with EIA,
differentiating between these conditions can be difficult. How-
ever, an athlete with PVCD typically identifies the neck or
throat as the source of airway restriction, while the EIA suf-
ferer usually indicates the chest as the source of tightness. In
addition, wheezing, which is more closely associated with
ElA, is characterized by whistling sounds resulting from the
narrowing of the respiratory tract; stridor, produced at the level
of the larynx, is characterized by a harsher noise, like that of
sawing.

A common approach in the management of PVCD isto treat

Figure 1. a, Vocal-cord abduction during normal inhalation. b, Vocal
cords during normal phonation. c, Severe vocal-cord adduction
(paradoxical movement). This clearly illustrates the “diamond-
shaped posterior chink.”

it as a chronic condition with recurring episodes of acute dys-
pnea. Successful control of acute episodes can reduce the dra-
ma associated with respiratory distress. This is facilitated by
a calm, reassuring presence and an empathetic approach. Ini-
tialy in the management of acute dyspnea, the athlete is in-
structed to bend at the waist or crouch or kneel to promote
diaphragmatic breathing. The athlete is further instructed to
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Figure 2. a, Clavicular breathing: note the increased tension in neck and larynx. This contributes to laryngeal tightness and spasm. b,
Diaphragmatic breathing: note relaxed shoulder girdle and abdominal expansion.

focus on controlled, relaxed exhalations through pursed lips,
inhalations through the nose, and maintenance of a relaxed
shoulder girdle. Some athletes achieve relaxation of the larynx
and regain norma vocal-cord movement through panting or
by taking small sips of water or talking.”-1316 |t is critical that
the athlete has a sense of laryngeal control during these epi-
sodes. As breathing becomes controlled, the athlete is encour-
aged to stand upright while maintaining diaphragmatic breath-
ing. Diaphragmatic breathing is preferred to clavicular
breathing due to the increased laryngeal tension promoted
through clavicular breathing (Figure 2).

Definitive treatment intervention to reduce or eliminate ep-
isodes may include therapeutic exercises, counseling, and
medications to treat concomitant conditions. Certainly, thera-
peutic exercise is the area in which the certified athletic trainer
can have great impact on this condition. Martin et a4 de-
scribed behavioral or symptomatic therapy presented in anon-
threatening approach that facilitates laryngeal relaxation by
maintaining continuous airflow through the vocal cords using
diaphragmatic breathing.# Therapy focusing on self-awareness
encourages the individua to become aware of sensations of
heightened laryngeal and respiratory tension in comparison
with laryngeal sensations when voluntary control is exercised.
Therapy techniques include laryngeal-control exercises using
diaphragmatic breathing without laryngeal constriction or ten-
sion and focusing on prolonged exhalation.1! Athletes are en-
couraged to practice therapy techniques daily and to use the
techniques at the first sign of laryngea tightness or stridor.

The focus of the breathing pattern therapy is ‘“‘relaxed-

throat” breathing and maintaining laryngeal control during in-
halation and exhalation (Table). Initialy, the athlete isinstruct-
ed in inhaling or ““sniffing in” through the nose and exhaling
gently through pursed lips. Attention is given to abdominal
expansion during inhalation and abdominal relaxation during
exhalation. In addition, visual imaging techniques are taught
as a method of keeping the vocal cords open during rapid
breathing. These include visualizing the throat being as wide
open as a baseball during inhalation. Additional techniques
used to help gain control over fast breathing include an open
jaw and relaxed-tongue position while concentrating on dia-
phragmatic breathing. These exercises areinitially instituted in
a supine position, then standing, and finally during physical
activity (ie, treadmill running).

The athlete is encouraged to perform the exercises 3 to 5
times per day. Overload may be achieved in the form of in-
creased resistance (ie, books on the abdomen while breathing)
or increased physical stress (ie, running). These therapy tech-
niques require a degree of neuromuscular reeducation. Both
patient and practitioner must be aware of the learning process
involved and the tendency to fall back into faulty patterns
during periods of stress. It is important for the athlete to have
verbal and physical cues to adjust breathing during practice
and game settings.

Treatment of PVCD in athletes is multidisciplinary. The
speech-language pathologist and certified athletic trainer work
in concert to teach the athlete physical anatomy and how to
control and maximize breathing when engaged in exercise.
The team must include the treating physicians so that treatment
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Relaxed-Throat Breathing Exercises*

Supine Position (knees bent)

Place book on the abdomen for kinesthetic awareness of abdominal
movement (outward and upward movement during inhalation and
downward movement with exhalation)

Keep shoulders and upper thorax still throughout all exercises

Sniff in through the nose slowly (visualize smelling a flower) and
gently exhale through pursed lips (visualize blowing out a candle)

Train deep inhalations and long exhalations

Alter release of exhaled air after deep inhalation

Alter speed of inhalations and exhalations, focusing on abdominal
movement

Replace book with hand on the abdomen, feeling the active outward
movement during inhalation and passive inward movement during
exhalation

Pant quickly in and out of the nose, feeling the abdomen move
quickly in and out, and then slowly breathe deeply in through the
nose and out through pursed lips

Practice releasing the exhaled air saying a soft “s,” “sh,” or “f”

Upright Position

Continue reinforcing abdominal breathing, sniffing in during inhala-
tion and exhaling through pursed lips

Maintain relaxation of the oropharygeal and upper body musculature

Reinforce kinesthetic feedback with hand on the abdomen or hands
placed at the sides grasping the lower ribs, feeling expansion and
contraction of the lower rib cage

Practice breathing when bending over, squatting, crouching, and sit-
ting forward

Memorize the action and sensation of the muscles during inhalation
and exhalation

Stand in front of a mirror for visual feedback of breathing patterns

Keep a relaxed upper body, and at the first sign of stridor, immedi-
ately sniff in through the nose and exhale through pursed lips

Increase activity level after practicing easy, relaxed breathing by
climbing stairs, walking and running on the treadmill, and sprint-
ing

General

Perform diaphragmatic breathing exercises 3 to 5 times per day

Maintain adequate hydration by drinking 2 L of water daily

Take small sips of water or dry swallow to help relax the larynx

Document the activity or drill, number of times, length of episode,
and length to recovery of the PVCD episode

Make a list of drills that may elicit PVCD and rank in hierarchy
(most severe to least severe)

Establish a plan to eliminate PVCD from least to most severe

*Reprinted with the permission of the Blaine Block Institute for Voice
Analysis and Rehabilitation.

and medication regimes can be adjusted as the athlete pro-
gresses through recovery. Asthma medications should be with-
drawn at appropriate rates (per the treating physician) if the
athlete does not have coexisting asthma but has been pre-
scribed and is using asthma medications.

CONCLUSIONS

Athletes who do not respond to traditional treatment strat-
egies for exercise-related asthma should be further evaluated
to determine the underlying cause. The certified athletic trainer
may be in the best position to identify these athletes and, there-
fore, initiate a referral to appropriate specialists (pulmonolo-
gist, otolaryngologist, speech-language pathologist). Paradox-
ical vocal-cord dysfunction is best addressed with a
multidisciplinary team approach to differentially diagnose the
presence or absence of organic causes of dyspnea. A complete
examination with full visualization of the larynx is central to
proper diagnosis and subsequent treatment of PVCD. Al-
though it is recognized that other conditions (EIA, reflux, psy-
chological dysfunction, etc) may be concomitant, PVCD is a
separate entity that must be specifically addressed. Prompt rec-
ognition of PVCD and initiation of diaphragmatic breathing
exercises in a stepwise fashion should allow a reduction or
complete elimination of symptoms and attacks.
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