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INTRODUCTION

Juvenile recurrent respiratory papillomato-
sis (JRRP) is a rare disease characterized by
wartlike growths (Fig 15–1) in the aero-
digestive tract with potentially devastating
consequences despite its benign histo-
pathology. As the larynx is the most com-
mon site of disease involvement, the 
implications for vocal function and voice
abnormalities are readily apparent. In 
addition, repetitive surgical management 
to remove JRRP can predispose to well-
intentioned but overzealous management
with potential long-term impact on vocal
fold function. Even with advances in the
tools used to manage this disease there is
great risk of chronic and irreversible
change to the voice. Fortunately, greater
understanding of the pathophysiology, nat-
ural history, and evolving treatments of

JRRP now affords the luxury of prioritizing
voice in the management of this recalci-
trant disease.

Epidemiology

JRRP is defined as disease onset prior to age
12 and is the most common benign neo-
plasm of the larynx in the pediatric popu-
lation.The incidence is estimated at 4.3 per
100,000 children,1 with 75% being diagnosed
by their fifth birthday2 and boys and girls
affected essentially equally.3 However, our
experience is that JRRP is not uncommonly
diagnosed in the first year of life and there
can be a delay as long as one year from
onset of the predominant symptom of hoarse-
ness to ultimate diagnosis. In one study,
75% of affected children were the firstborn,
vaginally delivered infants of primigravid,
teenage women of low socioeconomic 
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status.4 Diagnosis at a younger age corre-
sponds to greater severity of disease, more
frequent surgical intervention, and greater
risk of progressive disease.5,6

The disease is caused by human papil-
lomavirus (HPV), and vertical transmission

from mothers with genital condylomata 
to newborns is generally accepted. In one
series, 7 of every 1000 births to women
with genital warts resulted in newborns
with JRRP, corresponding to an odds ratio
of 231 compared to vaginal deliveries from
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Fig 15–1. The classic appearance of pedunculated, exophytic, “cauliflowerlike” papillomas
with diffuse laryngeal involvement.
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unaffected women.7 However, the incidence
of JRRP in offspring of women with genital
condylomata is still surprisingly small, esti-
mated at 1 in 400 delivered vaginally from
a mother with a history of disease in the
genital tract.8 In addition, cesarean section
is not necessarily protective and not cur-
rently recommended by the American Col-
lege of Obstetrics and Gynecology as an
elective option to prevent disease.

The recurrent nature of the disease
subjects the patient to repetitive surgeries
with a high cumulative cost. In a review of
a national registry of children with RRP,
patients underwent more than 19 lifetime
procedures, averaging more than 4 per
year.9 More than 15,000 procedures are per-
formed annually in the United States on
children with JRRP at an estimated cost of
over $150 million.1 The estimated lifetime
cost to treat one case ranges from $60,000
to $470,000.10

Pathophysiology

Nearly all cases of JRRP are caused by HPV
types 6 and 11, the same types found in
genital condylomata. Isolation of other HPV
types within JRRP is extremely rare, and the
rare involvement with types 16 and 18 is
associated with a risk of malignant transfor-
mation. HPV type 11 is associated with a
more aggressive disease course and greater
likelihood of distal airway spread compared
with type 6.11 The presence of viral particles
or DNA within the aerodigestive tract is not
sufficient for infection or subsequent devel-
opment of papillomas. HPV can lie dormant
within otherwise healthy mucosa, and is
replicated along with host cells. The exact
mechanism which results in active infec-
tion and papilloma growth is still unknown,
although key viral coded proteins are
known to bind to and inhibit the tumor

suppressing gene products p53 and pRB
within the host cell.12 Local immune dys-
function has been considered as a compo-
nent to the development of disease in JRRP.

Papillomas typically occur in regions
where ciliated and squamous epithelium
are juxtaposed, and readily form in similar
interfaces from iatrogenic causes such as a
tracheostomy.13 The most common regions
affected by RRP are the upper and lower
ventricle margins, the undersurface of the
vocal folds, the laryngeal surface of the epi-
glottis, the carina, and bronchial spurs, the
nasal limen vestibule, and the nasopharyn-
geal surface of the soft palate.4 Injury to
adjacent normal tissue from surgical inter-
vention or extraesophageal reflux can lead
to proliferation of disease. Tracheotomy
patients tend to have earlier presentation
and more widespread disease, and the pro-
cedure itself may hasten spread distally into
the trachea and pulmonary parenchyma.14

Clinical Presentation and
Evaluation

Symptoms of varying degrees of respiratory
obstruction are the most common presen-
tation of JRRP. Hoarseness is most often the
chief complaint, and, as noted above, delay
in diagnosis from the onset of symptoms of
greater than a year is not atypical. For this
reason, children can also present with stridor
or respiratory distress at the time of initial
diagnosis. Patients are often treated for croup,
asthma, allergies, or vocal nodules in the
interim. At times the definitive diagnosis is
made because of the development of signif-
icant stridor. Rarely, a patient will present
with failure to thrive, recurrent pneumonias,
or an acute life-threatening airway event.

A thorough history of a child with
hoarseness is critical to establish the diag-
nosis of JRRP from other causes.The nature
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and timing of the symptoms, prior airway
trauma or intubation, congenital anomalies,
significant comorbidities, and associated
symptoms must be addressed. Maternal 
history of vaginal or cervical condylomata
should be assessed and follow-up recom-
mended.A slowly progressive inspiratory or
biphasic stridor is suggestive of a glottic or
subglottic lesion that requires visualization.

A complete physical examination with
visualization of the pharynx and larynx is
typically sufficient to make a definitive diag-
nosis. In the stable patient without acute
airway compromise, flexible nasolaryngos-
copy is performed on the awake patient 
to assess anatomy, presence of lesions,
and laryngeal function. Patients presenting
with tachypnea, cervical hyperextension,
air hunger, hypoxia, or other signs of acute
respiratory compromise may require eval-
uation in the operating room by direct
laryngoscopy with endotracheal intubation
if necessary.

Prior to or at the time of initial surgical
treatment, direct laryngoscopy is performed
in the operating room under general anes-
thesia. Photo or video documentation of dis-
ease extent is very helpful if not essential to
monitor effectively the subsequent response
to therapy and to communicate findings
with parents. A staging system developed
by Derkay and Coltrera is in common use to
allow reliable communication of findings
between providers.15

TREATMENT OF RECURRENT
RESPIRATORY PAPILLOMATOSIS

No predictive medical or surgical cure
exists for JRRP, and surgical debulking of
disease is the mainstay of treatment to con-
trol symptoms ranging from hoarseness to
life-threatening airway compromise. The

goals of any particular intervention will
vary with the disease status of the patient,
although there are common themes. Secur-
ing a safe airway by decreasing critical
tumor burden is always of paramount
importance. However, improving voice
quality likely prompts the most visits to the
operating room overall and is used as a
guide to intervene before significant airway
obstruction occurs. Accomplishing these
two goals is ideally done in a manner that
preserves underlying normal structures,
increases the time between interventions,
avoids the need for tracheotomy, and
reduces the likelihood of morbidity and
complications. A biopsy for HPV typing
should be performed at the initial surgery
for prognostic purposes, and typically it is
not necessary to repeat this at subsequent
excisions unless clinical indicated or to
look for changes brought about by thera-
peutic intervention.

It is critical to recognize that surgical
treatment itself becomes an integral part 
of the disease process. This is currently
unavoidable for several reasons. First, it is
not possible to determine an effective mar-
gin of disease because healthy cells can still
contain latent virus that will become active
in the future. Second, trauma to adjacent
healthy tissue at the time of surgery can
lead to spread of disease. Third, the disease
is recurrent and typically requires multiple
procedures over the lifetime of the patient.
Finally, overly aggressive excision of papil-
loma can result in scar and web formation
with significant consequences for voice.
Therefore, with repetitive interventions as
the mainstay of management, there is likely
to be some negative impact on the laryn-
geal structures.Although essentially unavoid-
able, it is still necessary to maintain con-
stant awareness of this unique interaction
to improve outcomes, particularly in regard
to voice.
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Adjuvant treatments to surgery are
expanding and show promise in lengthen-
ing the interval between surgical interven-
tions and possibly decreasing the time to
disease remission. Given the risks of general
anesthesia and the potential complications
of repetitive surgery, these agents can result
in substantial improvements in quality of
life for patients.Voice is now a critically rec-
ognized entity in the overall management
of patients with JRRP. Medicines and tech-
niques that help preserve normal laryngeal
anatomy and physiology represent major
advances in treatment.

Surgical Treatment

Surgical tools for excision of recurrent res-
piratory papillomas are microlaryngoscopic
cold steel instruments, the microdebrider,
or various lasers. Cold steel excision, once
the only option, is still utilized for removal
of disease, predominantly in the adult form
of RRP, which tends to be less aggressive
and recurrent compared to JRRP.16 Until
recently, the CO2 laser was the favored
method of treatment in the pediatric popu-
lation.12 Currently, the microdebrider is the
preferred instrument for the surgical man-
agement of JRRP, especially when the disease
is pedunculated and exophytic (Fig 15–2).17

Ultimately, the disease status and anatomy
of the patient determine the most effective
intervention at the time of surgery.

Effective communication and coopera-
tion with the anesthesiologist prior to and
during surgery on RRP is critical. The bulk
and location of disease along with the
desired treatment modality will determine
the appropriate method of ventilation. Pedi-
atric anesthesiologists have become increas-
ingly familiar with and comfortable with
maintaining the airway using spontaneous
ventilation and adjuvant anesthetic agents.

This provides the best view of the larynx
and extent of disease and the best access
for removal. Endotracheal intubation may
be required initially for excessive disease
and at times jet ventilation or apneic tech-
niques are employed.

Microdebrider

The microdebrider is a powered instru-
ment with oscillating blades and suction
that is compatible with most of the goals of
surgical treatment of JRRP. The device
allows very precise removal of tumor with
fine control of depth of excision and no sur-
rounding thermal damage. It eliminates the
other inherent risks and costs of laser use
including fire, longer surgical times, release
of HPV DNA into the air, distal airway dam-
age, and scar formation. A randomized pro-
spective trial comparing the CO2 laser and
microdebrider found the use of the latter was
associated with more rapid voice improve-
ment, decreased cost, and shorter operative
time.18 Others have found similar benefits
for reduced time, cost, and surrounding 
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Fig 15–2. Microdebrider removal of exo-
phytic, pedunculated papilloma.
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tissue damage.19,20 The microdebrider is still
limited in very fine or sessile disease and
papilloma that involve the anterior commis-
sure or ventricles and maintains the poten-
tial for surrounding tissue mechanical
trauma. Knowledge of the blade sizes and
cutting surfaces as well as the recom-
mended speed of the oscillating debrider
blade are essential in reducing iatrogenic
damage from the microdebrider.

CO2 Laser

The CO2 laser was the mainstay for treat-
ment of JRRP for decades. Its effective
wavelength is absorbed by water in tissues,
and combined with the operative micro-
scope results in precise vaporization of
papilloma. The technique is bloodless, and
advances in the technology reduced sur-
rounding tissue damage. However, CO2

laser treatment is limited to line of sight dis-
ease, is costly, and carries significant risks.
(At present the line of sight difficulty may
be obviated by the newly developed flexible
CO2 laser.) The risk of airway fire requires
a laser safe endotracheal tube. HPV DNA
may be released in the plume, placing oper-
ating room personnel at risk.21 In addition,
the development of anterior and posterior
glottic scars and webs was reported in sev-
eral series, with rates as high as 36%.19 Part
of this may be due to surrounding thermal
injury from the laser. Therefore, this tech-
nique may place voice preservation at risk.

Angiolytic Lasers: Pulsed Dye
Laser, Pulsed KTP Laser

The 585-nm pulsed dye laser and 532-nm
pulsed KTP laser overcome many of the lim-
itations of the CO2 laser.These wavelengths
are absorbed by oxyhemoglobin, resulting
in subepithelial microvascular damage and

involution with relative sparing of the epi-
thelium. Therefore, bilateral glottic lesions
can be treated in the anterior commissure
without subsequent web formation as has
been demonstrated in practice (Fig 15–3).22

The fibers can be passed through a flexible
scope, suction device, rigid bronchoscope
side port, or adaptor and can be used in
adults in a clinic setting under local anes-
thesia. With a 2-mm depth of penetration, it
is well suited for smaller, sessile lesions, but
it is not effective for large exophytic papil-
lomas. From a voice preservation perspec-
tive, this laser treatment holds promise in
the treatment of lesions in the anterior
commissure and ventricle as well as the
free edge of the vocal folds and infraglottic
region and has already demonstrated
improved voice satisfaction in patients after
treatment.23,24 However, as compared to the
microdebrider, there is a longer period of
voice recovery with hoarseness persisting
for 5 to 7 days after treatment.

Adjuvant Therapies

In a query of American Society of Pediatric
Otolaryngology members, adjuvant treat-
ments were required in 20% of JRRP pa-
tients.17 Typical criteria include greater than
4 surgeries per year, rapid return of aggres-
sive disease, and distal airway spread.14

The rarity of the disease is a significant chal-
lenge to well-controlled, randomized, pro-
spective trials on the effectiveness of these
treatments. The majority of evidence avail-
able consists of case series using various
antiviral therapies. Due to the lack of ade-
quate controls, it is difficult to judge if these
therapies are altering a disease process that
inherently demonstrates wide variability
both within and between patients in terms
of natural history. However, in those
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patients with aggressive disease requiring
surgery as often as every 6 weeks, adjuvant
therapy that reduces tumor burden will
likely reduce frequency of intervention and
likely reduce long-term voice changes.

Interferon αα-2a

Interferon α is produced naturally by
infected leukocytes and exerts antiviral
activity via activation of proteins that inter-
fere with various stages of the virus life cycle.

Systemic administration to JRRP patients
demonstrated significant effectiveness in
multi-institutional, randomized trials.25 How-
ever, it is associated with significant side
effects including an influenzalike illness, neu-
ropsychiatric complications, neutropenia,
and thrombocytopenia. In addition, pro-
longed therapy lasting up to several years is
necessary and a rebound phenomenon is
observed in up to one-third of patients with
initial clinical response following cessation
of therapy.25
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Fig 15–3. A. Anterior commissure involvement of RRP with significant impact on voice.
Removal using the pulsed dye laser. B. Pulsed dye laser removing anterior commissure
disease extending onto right true vocal fold.
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Cidofovir

Intralesional injection of cidofovir has re-
ceived a great deal of attention over the past
decade as an adjuvant treatment for JRRP. It
is approved by the Food and Drug Adminis-
tration for the systemic treatment of cyto-
megalovirus retinitis in HIV patients, and
the mechanism for activity against HPV is
not clearly established. Several uncontrolled
case series have demonstrated effectiveness
of cidofovir in concentrations of 5 to
10 mg/mL,25 including a series of severely
affected children with a mean follow-up of
51.6 months.26 Systemic administration is
associated with potential nephrotoxicity,
hepatotoxicity, and neutropenia. Concern
also exists about both vocal fold thickening
from the injection and possible carcino-
genic effects of local administration. How-
ever, local injection is not associated with
significant systemic concentrations and ani-
mal studies failed to demonstrate significant
scarring or tumorigenicity at concentra-
tions used in humans.27

Despite numerous anecdotal reports of
cidofovir effectiveness, the overall risks and
benefits are difficult to establish given the
lack of large, well-controlled studies. The
mechanism of action, definitive toxicity pro-
file, and optimum treatment dose and timing
are undefined. Despite these limitations, the
cumulative evidence does suggest that cid-
ofovir is a relatively safe and useful adjunct
in the treatment of aggressive or poorly con-
trolled JRRP refractory to standard therapy.
Benefits include increasing surgical inter-
val, improving quality of life, decreasing the
chance for iatrogenic damage to the larynx,
and potentially hastening remission.

Indole-3-Carbinol

Indole-3-carbinol is a nutrient naturally found
in cruciferous vegetables and is a nutri-

tional supplement approved by the Food
and Drug Administration. It affects estrogen
metabolism to favor the production of 2-
hydroxyestrone over 16α-hydroxyestrone,
with a proposed effect of decreasing the
risk of hormone-dependent tumors, includ-
ing RRP.28 It is a systemic therapy without
significant side effects, although long-term
use has been associated with bone density
concerns. It has been reported to be effec-
tive in treating adult onset RRP in various
case series.25 It does not appear to be as
useful in children and no large, prospective,
well-controlled study has been published 
to date to verify the benefits of indole-3-
carbinol.

Immune Modulation

The most beneficial form of therapy is,
of course, prevention. At present there is
now an FDA-approved quadrivant vaccine
(Gardasil-Merck) indicated for the prevention
of disease caused by human papillomavirus
(HPV) types 6, 11, 16, and 18. A second,
bivalent vaccine (Cervarix-GSK) is on the
horizon. From the point of view of manage-
ment of JRRP the quadrivalent vaccine,
which includes types 6, and 11 would be
preferred over a vaccine that did not cover
these HPV types.

Results of the phase 3 study on the
highly effective quadrivalent vaccine against
human papillomavirus types 6, 11, 16, and
18 were recently published.29 The trial was
targeted at women for the prevention of ano-
genital disease. Given the high prevalence
of genital HPV in the population at large
and the risk of JRRP from vertical transmis-
sion, it seems reasonable that widespread
vaccination could significantly impact the
incidence of JRRP.This will likely take many
years to become apparent. Gardasil has been
approved for use in girls and women 9 to
26 years of age; it is currently recommended
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in the vaccine schedule published by the
American Academy of Pediatrics and consists
of three injections spaced over 6 months.

A targeted vaccine for treatment of
HPV-related disease is under development.
Heat-shock protein E7 (HspE7) is a recom-
binant fusion protein consisting of heat-
shock protein Hsp65 of Mycobacterium
bovis BCG and the E7 protein from HPV
type 16.An open-label trial on children with
JRRP was conducted using three subcutane-
ous injections over 8 weeks that demon-
strated significant increases in intersurgical
interval with only mild to moderate injection-
site reactions.31 Further studies are pending.

Management of Extraesophageal
Reflux Disease

Extraesophageal reflux has been suggested
to exacerbate RRP. In a retrospective review
of children undergoing multiple surgical
procedures, those treated with antireflux
regimens developed laryngeal webs signifi-
cantly less often compared with those not
treated.32 The authors recommended pro-
phylactic antireflux regimens for patients
undergoing procedures that disrupt the
laryngeal mucosa to prevent soft-tissue
complications.

JUVENILE RECURRENT
RESPIRATORY

PAPILLOMATOSIS AND 
THE VOICE

The recurrent nature of this disease and its
propensity for laryngeal involvement make
voice complaints a universal feature and
concern both during and after treatment.
It is remarkable that many patients who
have undergone upward of 60 to 80 proce-
dures maintain as good a voice as they do.

Papillomas of the anterior commissure and
inferior aspect of the vocal folds can be
extremely difficult to access and safely man-
age surgically. Even when these lesions are
accessible, overly aggressive excision can
lead to soft tissue complications such as
scars and webs leading to voice deficits.
Regardless of the particular surgical tech-
nique used, the underlying disease process
remains the same. Until a cure is discovered
or vaccination becomes universal, surgery
will remain a necessary tool to manage
symptoms until disease remission.Although
slow regression tends to occur at the onset
of puberty,33 the cumulative result of the
disease and treatment over time can lead to
lifelong poor voice quality.

The Rady Children’s Hospital
Experience

Our experience with JRRP is extensive with
more than 20 active patients in varying
stages of disease and management at any
time. At the initial procedure, suspension
microlaryngoscopy using spontaneous ven-
tilation (Parsons or Benjamin laryngoscope,
Karl Storz Endoscopy-America Inc, Culver
City, Calif) and bronchoscopy is performed,
extent of disease documented with photo-
graphs before and after surgical manipulation
(photographs are taken at each procedure
permitting rapid comparison of disease state
throughout the treatment period), biopsy
with HPV typing is sent, and debulking of
gross, bulky disease carried out using a
powered laryngeal microdebrider (Xomed,
Jacksonville, Fla). Disease in the anterior
commissure region is not manipulated at
all. Disease is staged according to the sys-
tem established by Derkay and Coltrera.15

No perioperative steroids are administered
and patients are discharged home on the
same day.
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Follow-up endoscopy is scheduled 4 to
6 weeks later in an effort to assess rapidity
and location of regrowth. At this junction
multiple modalities of treatment are read-
ied, including the microdebrider and the
585-nm pulsed dye laser (PDL). Preopera-
tive discussion with the family reviews the
issues of airway management and voice
management and use of the PDL for sensi-
tive areas, such as the anterior commissure,
difficult to reach areas such as the ventri-
cles and infraglottic regions, and for finer,
sessile lesions. Bulky disease is removed
with the microdebrider. If the PDL is used
the family is told to expect some degree of
increased hoarseness for approximately 5
to 7 days, after which they can anticipate

overall improvement in the voice. Follow-
up endoscopies are scheduled based on the
age of the patient, the extent of papilloma
regrowth, concerns for airway obstruction,
and the status of the voice.

A comprehensive discussion of all
available adjuvant therapies is held with
the parents of those patients with severe
disease. In our institution, severe disease is
defined as patients requiring surgery every
8 weeks or less to maintain a patent airway.
First-line adjuvant therapy is intralesional
cidofovir at a concentration of 5 mg/mL.
The family is made aware that there will be
4 or 5 injections carried out at two 3-week
intervals and then the need for continued
injections is reassessed (Fig 15–4). Injec-
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Fig 15–4. A. Severe diffuse RRP. B. Same
patient 1 year later after monthly debulking
procedures to preserve airway. C. Same
patient 2 weeks later after initial injection with
cidofovir. (This patient required 4 injections
and ultimately has had durable remission
with >6 years follow-up).
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tions are performed with either a straight
laryngeal needle (Leurlock, Straight 8598B,
Karl Storz Endoscopy-America Inc, Culver
City, Calif) or with a gastrointestinal scleros-
ing needle (Bard, Billerica, Mass) passed
through the side port of a pediatric bron-
choscope in the setting of difficult to reach
lesions. For laryngeal disease usually 1 to
1.5 mL is injected into the various sites of
involvement, including the anterior com-
missure region. The injection is done at the
base of the lesion after debridement or
laser of the overt disease. A small wheal is
raised at the sites of injection with great
care taken not to compromise the airway.
Patients are monitored with monthly com-
plete blood counts, chemistry panels, and
liver function tests for potential toxicities
and repeat biopsies are sent every other
treatment session. We have now injected
approximately 20 children with cidofovir
and have seen complete and durable remis-
sion in almost 60% of cases and significant
improvement in disease in another 20%.
Ultimate voice results have been very good,
although there is often some degree of mild
persistent raspiness.There are patients who
do not seem to respond to cidofovir, espe-
cially when they present with extensive
prior surgical manipulation and scarring of
the laryngeal tissues. We have not encoun-
tered any significant adverse effects from
the cidofovir. Although there may be some
thickening of the laryngeal mucosa with
the cidofovir, this is difficult to distinguish
from the thickening that occurs with other
surgical manipulation of the larynx.

As mentioned above, there is some evi-
dence that extraesophageal reflux disease
can exacerbate RRP. Consequently, when-
ever there is extensive disease in the larynx,
spread of disease beyond the larynx, or 
if the child is receiving cidofovir injec-
tions, GERD management is instituted with
either an H2 blocker or a proton-pump

inhibitor, along with dietary and positional
manipulation. At times an esophagogastro-
duodenoscopy with biopsy is carried out
by our pediatric GI colleagues to look 
for spread of disease into the esophagus,
overt evidence of GERD, and for evidence
of coexistent disease such as H. pylori or
eosinophilic esophagitis.

The patient with scar or web forma-
tion in the setting of active JRRP presents a
challenge. Whenever possible, treatment of
these soft-tissue complications is delayed
until a clinically significant level of remis-
sion of papillomas is achieved. At that time,
they are treated the same as in a patient
without JRRP. However, an important con-
sideration is that a web may hide papilloma
that does not resolve until it is uncovered
and treated directly.

Layers of Expertise

In addition to the pathophysiology and
treatment modalities used, there are many
factors that likely contribute to voice out-
comes in JRRP. Although these potential
pitfalls are unavoidable in some circum-
stances, and certainly not ameliorated by
the rarity of the disease, they must still be
taken into account when considering voice
outcomes. The treatment setting provides
the foundation for multiple layers of expert-
ise necessary to successfully manage this
disease. A dedicated children’s hospital with
subspecialty departments covering a wide
referral base is most likely to encounter
enough patients with JRRP to gain facility
in treating it. Outcomes in such a setting
reflect the cumulative experience of the sur-
geon and anesthesiologist whose effective
cooperation is so critical. Understanding
the need for a “shared airway” and having
expertise in spontaneous ventilation is typ-
ically required for optimal management. In
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addition, awareness of “cutting edge” ther-
apies, and access to, and experience with
different surgical tools and adjuvant thera-
pies that increase surgical intervals and
limit soft-tissue complications may be more
readily available at an institution that treats
a high volume of JRRP patients. As pediatri-
cians become more aware of JRRP and refer
voice abnormalities earlier, younger patients
with smaller airways will be referred mak-
ing all of the above issues even more impor-
tant. In addition, continuing research into the
various modalities often used in adult laryn-
geal disease, such as the ongoing studies by
the editor (C.J.H.) and the author (M.B.P.)
on angiolytic laser treatment, are critical.

Speech Therapy

At what point does speech therapy play a
therapeutic role in the child with JRRP?
Now that greater attention is given to func-
tional outcomes of treatment, this question
becomes increasingly important. A series 
of 4 prepubescent children with at least
12 months of remission from JRRP reported
normal voice satisfaction on the voice-
related quality of life questionnaire that was
not significantly different from controls.34

However, objective analysis of these pa-
tients in the same study showed more
hoarseness, lower average fundamental fre-
quency, and a higher relative average per-
turbation. Although a very small study, the
results reflect what seems obvious to those
who care for these patients. Voice quality is
clearly affected during active disease and
beyond remission even if it is not consid-
ered significant by the young patient. The
appropriate timing and effectiveness of
speech therapy for these children remains
to be determined. We have begun to
involve our speech therapists in manage-

ment of the chronic hoarseness issues with
these patients once the need for aggressive
and repetitive surgical intervention has
diminished. However, our results with
speech therapy are too preliminary to make
any recommendations for when these
patients should be referred and for how
long therapy should be continued.
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presence of diaphragmatic dys-synergism
with the vocal folds.This results in an unco-
ordinated depression of the diaphragm
while the vocal folds are still in the midline.

Flow-volume spirometry is very useful
in supporting the diagnosis of PVFM, too.
During an acute episode, “flattening” of 
the inspiratory limb is seen, demonstrating
an extrathoracic upper airway obstruction
(Fig 19–1). When the patients are asympto-
matic, the flow-volume loop will return 
to normal. The expiratory/inspiratory flow
ratio is typically greater than 2.15 Unlike
asthma and other forms of intrathoracic
small airway obstruction in which FEV1 is
reduced, the FEV1 is preserved in PVFM.
Pulmonary function testing also may be
used in association with methacholine chal-
lenge or bronchodilator medication to rule
out concomitant asthma. Guss and Mirza15

published a report of seven patients sent 
to an otolaryngology clinic for choking 
and dyspnea. Only three patients in the
study were found to have a 20% reduction
in their FEV1 consistent with the presence
of asthma. Three of the other patients de-
veloped documented PVFM with metha-
choline challenge typically utilized for 
diagnosis of asthma. This is most likely 
due to excessive laryngeal hypersensitivity,
although the mechanism has not been
proven. These patients may be misdiag-
nosed with asthma and found to be non-
responsive to treatment. Although these
patients were not the same ones diagnosed
with PVFM, Newman et al7 found that 53 of
95 patients with confirmed PVFM suffered
from asthma as well. Table 19–2 compares
the various features of PVFM versus
asthma.12
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Fig 19–1. The flow-volume loop above demonstrates flattening of the
inspiratory limb, demonstrating an extrathoracic airway obstruction as
seen in PVFM.
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