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Atypical and Disparate Presentations of Laryngeal Sarcoidosis
Ross M. Mayerhoff, MD; Michael J. Pitman, MD

Sarcoidosis is a multisystem chronic granulomatous disease of unknown cause that typically affects patients between
20 and 40 years of age. Laryngeal involvement most frequently involves the supraglottis and presents with dyspnea. We
present a retrospective review of 4 patients with previously undiagnosed sarcoidosis who presented with atypical signs
and symptoms of sarcoidosis; dysphonia with isolated vocal fold involvement; cough and globus pharyngeus; pédiatrie
sarcoidosis; and severe bilateral vocal fold paresis and dysphagia. Our aim is to highlight disparate presentations of laryn-
geal sarcoidosis, as well as the treatment options. Laryngeal sarcoidosis may present with atypical signs and symptoms
and occasionally presents in pédiatrie patients. A high degree of suspicion is necessary for a correct diagnosis in these
patients. Early diagnosis and proper tnanagement of laryngeal sarcoidosis is important, as the symptotns are debilitating
and possibly life-threatening. Treatment may consist of local and systemic chemotherapy, and adjunctive procedures.
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INTRODUCTION
Sarcoidosis is a multisystem chronic granuloma-

tous disease of unknown cause. In the United States,
it most commonly presents during the third to fifth
decades of life, and more commonly affects wom-
en than men, and black Americans more than white
Americans. Although it may involve any site, it most
frequently affects the lungs, hilar and mediastinal
lymph nodes, liver, eyes, skin, bones, and nervous
system. Laryngeal involvement is rare, occurring in
0.5% to 8.3% of patients with known sarcoidosis.'

In general, the diagnosis of sarcoidosis requires
compatible clinical and radiographie findings, as
well as histologie finding of noncaseating granulo-
mas, and the exclusion of other diseases with similar
findings, such as lymphoma and other granuloma-
tous disea.ses or infectious causes. Depending on the
presentation, this may require a tuberculin skin test,
an acid-fast bacilli smear, tuberculosis culture, an-
ti-neutrophil cytoplasmic antibody testing, and fun-
gal stain and culture. A sample for tissue diagnosis
is most commonly obtained via transbronchial lung
biopsy; however, a biopsy specimen may be taken
from any affected tissue, including the turbinate or
larynx.' Ancillary tests for the evaluation of system-
ic sarcoidosis include chest radiography (CXR), a
complete blood count, serum calcium levels, liver
enzyme levels, blood urea nitrogen levels, creati-
nine levels, urinalysis, pulmonary function testing,
an ophthalmologic examination, electrocardiogra-

phy, and angiotensin-converting enzyme (ACE)
testing. The ACE test is not diagnostic because of
low sensitivity, but may be helpful, as levels can
parallel the disease.

Larytigeal involvement most commonly occurs
in adults and involves the supraglottis. It generally
presents with dyspnea, but can lead to stridor and
life-threatening airway obstruction.--^ Although this
is the most common manifestation of laryngeal sar-
coidosis, it may present in disparate ways, affecting
any area of the larynx, causing atypical symptotns,
or presenting in childhood. We present a retrospec-
tive review of 4 patients who had atypical signs and
symptoms of sarcoidosis and whose initial presen-
tation was to the otolaryngologist's office with the
sole complaint of laryngeal symptoms.

CASE REPORTS
Case 1. A 43-year-old white woman presented to

an outside otolaryngologist with dysphonia, which
was found to be due to idiopathic right vocal fold
immobility. This was successfully treated by medi-
alization laryngoplasty. Approximately 3 years later,
she presented to our office with recurrent dysphonia.
In the ensuing interval, she had also developed ex-
ertional dyspnea, dysphagia, anorexia, weight loss,
a right Homer's syndrome, and sternocleidomastoid
weakness and atrophy. Laryngovideostroboscopy
revealed a normal-appearing larynx except for bi-
lateral vocal fold bowing and hypomobility with a
2-mm glottal gap at maximum adduction, and a 7-
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Fig I. (Case 2) Fifty-year-old woman with severe left
arytenoid edema. 1

to 8-mm glottal gap on abduction. Eindings on pri-
or magnetic resonance imaging (MRI) of the brain,
face, and neck and on electromyography (EMG)
of the extremities were all within normal limits. A
rheumatologic workup had been negative, including
for ACE. Further workup of the vocal fold paresis
included a computed tomography (CT) scan of the
chest, which revealed multiple subpleural densities
and mild hilar lymphadenopathy. Mediastinoscopy
was performed to obtain lymph node biopsy speci-
mens; the findings were consistent with sarcoidosis.
Her multiple symptoms, including her initial presen-
tation of vocal fold paralysis, dysphonia, and subse-
quent dysphagia. were due to sarcoid-induced pe-
ripheral neuropathy, which was confirmed by laryn-
geal EMG. The patient was minimally responsive
to medical management and was ultimately treated
with type I laryngoplasty contralateral to the previ-
ous implant for slight medialization of the left vocal

fold. This improved her voice, which had deterio-
rated to a whisper, yet left an adequate airway for
performing activities of daily living. Her dysphagia
continued to progress, and esophageal dysmotility,
as well as a cricopharyngeal bar, were noted on a
barium swallow study. An endoscopie cricopharyn-
geal myotomy was then performed, moderately im-
proving her dysphagia.

Case 2. A 50-year-old white woman presented
with globus pharyngeus and cough. Transnasal flex-
ible laryngoscopy showed severe edema of the left
arytenoid cartilage (Fig 1 ). Her ACE level and CXR
performed to test for sarcoidosis were negative. Di-
rect laryngoscopy with biopsy was performed. This
revealed a smooth, mucosa-covered mass encom-
passing the entire left arytenoid cartilage, extend-
ing up the aryepiglottic fold and down to the medial
aspect of the pyriform sinus. Biopsies of this mass
(Fig 2) were consistent with sarcoidosis, and a tu-
berculin test was negative. Because of the focality
of the sarcoidosis, the patient was treated with 2 in-
office transoral intralesional injections of triamcino-
lone acetonide. She obtained significant improve-
ment, as the globus pharyngeus was only present
with exercise and was minimal. Her symptoms have
been stable for 3 years without further treatment or
systemic therapy.

Case 3. A 12-year-old Asian girl presented with
snoring that had been present for 1 year, worsen-
ing over the prior 4 months, and accompanied by a
raspy and slightly muffled voice. Transnasal flexible
laryngoscopy revealed findings consistent with sar-
coidosis — diffuse edema of the supraglottis, includ-
ing the epiglottis, aryepiglottic folds, and arytenoid
cartilages — with a normal glottis (Fig 3). Find-
ings of a complete sérologie evaluation were with-

Fig 2. (Case 2) Histologie section demonstrates
noncaseating granulotnas with giant cells and sur-
rounding epithelioid macrophages typical of sar-
coidosis (original xlO).
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Fis ^- (Case 3) Twelve-year-old girl with diffuse edema
of supraglottis. including epiglottis, aryepiglottic folds,
and arytenoid cartilages.

in normal limits, including ACE levels. Chest CT
showed no evidence of pulmonary disease or hilar
lymphadenopathy. The patient underwent direct lar-
yngoscopy with supraglottic biopsy. After a frozen
section revealed non-necrotizing granulomatous in-
flammation consistent with sarcoidosis, injection of
the supraglottis with triamcinolone was performed.
The patient initially responded well to the steroid
injection and oral prednisone, but her dyspnea and

supraglottic inflammation recurred while she was
on oral prednisone, and an in-office transoral injec-
tion of triamcinolone was pe: formed again 3 months
later. The disease soon relapsed, and methotrexate
was added to the regimen by the rheumatologist.
This was only mildly effective, so the patient was
also placed on infliximab. With the combination of
methotrexate and infliximab, she has been tapered
off her prednisone, her stridor has resolved, and her
condition has been stable for 6 months.

Case 4. A 40-year-old African American wom-
an presented with severe dysphonia that had lasted
for 2 months. A review of systems was otherwise
negative. Laryngovideostroboscopy revealed dif-
fuse edema, crusting, and cobblestoning of the vo-
cal folds, posterior glottis, and subgiottis, as well
as an absence of a mucosal wave (Fig 4). The ACE
level was elevated, and CXR revealed bilateral hi-
lar prominence. Findings of an in-office transnasal
laryngeal biopsy were consistent with sarcoidosis.
Treatment with oral prednisone resulted in resolu-
tion of symptoms within 2 weeks. The patient has
had numerous relapses over the past 2 years, with
similar expeditious improvement with short courses
of oral prednisone.

DISCUSSION
These cases illustrate the diversity of laryngeal

sarcoidosis that may present primarily to the otolar-

Fig 4, (Case 4) Eorty-year-old woman with edema, crusting,
and cobblestoning of A) vocal folds, B) posterior glottis, and
C) subgiottis.
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yngologist: peripheral neuropathy resulting in vo-
cal fold paresis and dysphagia; isolated symptoms
of globus pharyngeus and cough with unilateral
arytenoid edema; pédiatrie sarcoidosis; and sarcoid-
osis isolated to the glottis and subglottis. Three of
these 4 patients were seronegative, and 2 had pul-
monary findings on radiologie examination. All cas-
es were treated in conjunction with a rheumatolo-
gist.

Sarcoidosis is a disease of unknown cause char-
acterized by noncaseating granulomas. Its preva-
lence varies by ethnic group, and may be as high as
50 per 100,000 persons in Scandinavian countries
and in African Americans. It typically affects peo-
ple between 20 and 40 years of age, and has a slight
predilection for women.' As stated above, sarcoido-
sis may affect many organ systems, and laryngeal
sarcoidosis only occurs in 0.5% to 8.3% of patients
with sarcoidosis.' It typically affects the supraglot-
tis, with the isolated glottal findings described in
case 4 being particularly rare. Only 2 other such
cases have been previously reported.'̂ -'' It is theo-
rized that because sarcoidosis involves the reticu-
loendothelial system, vocal fold involvement is un-
common because of the relative lack of lymphoid
tissue .̂ -̂

The presentations of laryngeal sarcoidosis are
varied and may include dyspnea, dysphonia, dys-
phagia, globus pharyngeus, and acute airway ob-
struction. Because laryngeal sarcoidosis can be
complicated by airway obstruction, assessment of
the airway should be paramount. The typical ap-
pearance on laryngoscopy is pale, boggy edema of
the epiglottis, aryepiglottic folds, arytenoid carti-
lages, and false vocal folds.' A number of noninva-
sive tests can be utilized to assess the likelihood of
sarcoidosis, including CXR or CT to look for me-
diastinal lymphadenopathy, CD4/CD8 ratio (higher
than 3.5 is diagnostic), and serum ACE level. An el-
evated ACE level is a marker for granuloma forma-
tion and is found in 40% to 90% of cases. It is non-
specific and may be present in any condition that
involves granulomatous inflammation.*^ Chest ra-
diography shows mediastinal lymphadenopathy in
75% to 90% of sarcoidosis patients.^ As such, CXR
and ACE findings are often normal. A CD4/CD8 ra-
tio of greater than 3.5 has a sensitivity of 53% but
a specificity of 94%."' The gold standard for diag-
nosis is a biopsy displaying epithelioid non-necro-
tizing granulomas composed of uniform polyhedral
cells with acidophilic cytoplasm and large nuclei.''
Direct laryngoscopy with biopsy or in-office bi-
opsy via the transoral approach or via the working
channel of a transnasal esophagoscope are available
techniques for obtaining tissue samples of laryngeal

sarcoidosis. If nasal inflammation is present, infe-
rior turbinate biopsy may be a less invasive means
of obtaining an adequate tissue specimen." Consul-
tation with a rheumatology colleague is prudent for
the patient's systemic evaluation and chronic med-
ical management. A standard monitoring schedule
is not available for patients with laryngeal sarcoi-
dosis. Initially, patients should be seen as frequent-
ly as needed — sometimes weekly — to stabilize
the disease. Once the disease and treatment become
stable, visits may become less frequent. Ultimately,
patients need only be seen for an exacerbation of
symptoms or for annual visits to the rheumatologist
and otolaryngologist for observation.

Treatment of laryngeal sarcoidosis typically in-
volves local and/or systemic steroid treatment. As
with 2 of the patients above, a viable treatment op-
tion is transoral injection of a corticosteroid as de-
scribed by Krespi et al.^ This is an excellent adjunct
to oral medication or as the sole treatment in local-
ized disease. Surgical procedures, such as carbon
dioxide laser debulking or vocal fold medialization,
may be necessary to alleviate symptoms.'- Another
option, which was discovered fortuitously by Dean
et al ,̂  is the use of inhaled corticosteroids, though the
efficacy of this is unclear, as no published random-
ized controlled trials could be found. A Cochrane
review of the use of corticosteroids in pulmonary
sarcoidosis suggests little evidence for the efficacy
of inhaled corticosteroids, but states that they may
be useful for symptomatic treatment of endobron-
chial manifestations of the disease, as the inhaled
corticosteroids are unlikely to penetrate further into
the interstitium of the lung.'^ Given the benign side-
effect profile of inhaled corticosteroids, it is reason-
able to extrapolate these guidelines to the treatment
of the mucosal manifestations of sarcoidosis in the
upper aerodigestive tract, although more structured
research should be done before drawing any conclu-
sions regarding the efficacy of inhaled corticoster-
oids in laryngeal sarcoidosis. If the sarcoidosis does
not respond well to corticosteroids, then immune-
modulating agents such as azathioprine, methotrex-
ate, or infliximab may be necessary.'-

The outcomes of sarcoidosis affecting the lar-
ynx are as varied as the presentations. This fact is
evident in our series, in which 2 patients' symp-
toms improved and have remained stable to date (9
months and 3 years), 1 patient has had relapses over
the course of 2 years that were easily treatable with
short courses of oral prednisone, and I patient has
had progression of the disease to affect other organs.
Such diversity in the response of laryngeal sarcoi-
dosis is also found in other cases reported in the lit-

-''"^"'^ The outcomes generally mirror the
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findings in pulmonary sarcoidosis, in which rough-
ly one third of patients have spontaneous remission
without treatment, one third of patients have a re-
lapsing and remitting course with treatment, and one
third of cases are recalcitrant to treatment.''*

CONCLUSIONS
Laryngeal sarcoidosis may present with atypical

signs and symptoms and occasionally presents in
pédiatrie patients. A high degree of suspicion is nec-
essary for a correct diagnosis in these patients. Early
diagnosis and proper management of laryngeal sar-
coidosis is important, as the symptoms are debili-
tating and possibly life-threatening. Treatment may
consist of local and systemic chemotherapy, as well
as adjunctive surgical procedures.
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