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Pharynx/Larynx is an uncommon site of involvement of sarcoidosis. Isolated pharyngo-
laryngeal sarcoidosis is extremely rare as most of the cases are part from multiorgan and
systemic sarcoidosis. Pharyngo-laryngeal sarcoidosis is usually asymptomatic which could
be attributed to its rare incidence as many cases pass unnoticed. Symptomatic cases usu-
ally present with hoarseness of voice. As the disease progress, the patient can present with
progressive dysphagia to solid and liquid with globus sensation. We described an atypical
involvement of almost the whole length of the pharynx with extension into the larynx in
a 51-year-old woman who presented with progressive dysphagia. To the best of our knowl-

MRI edge, this is the first report to describe the imaging features of sarcoidosis involvement of
dysphagia the pharynx and larynx.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
X Sarcoidosis has an annual incidence of 17-43 per 100.00 in
Introduction

Blacks, 5-12 per 100.00 in Whites and 1-3 per 100.00 in Asians
and Hispanics [3]. The commonly affected age in men is 40-59

Sarcoidosis is a noncaseating granulomatous disease that
most commonly affects the lungs and can affect any organ
in the body causing chronic inflammation [1]. The exact cause
of sarcoidosis is unknown, however smoking, obesity and oc-
cupational silica exposure are known risk factors [2].
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years and in women is 50-69 years [3]. The incidence of sar-
coidosis has declined in young people and the age of diagnosis
has shifted more towards old age [2,4].

The lung and intrathoracic lymph nodes are the most com-
mon affected organs (>90% of cases) but more than half of
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Fig. 1 - 51-year-old female with isolated pharyngeal/laryngeal sarcoidosis. Axial contrast-enhanced CT images of the neck
at the hypopharyngeal level (A), and piriform sinuses (B) show diffuse submucosal thickening of the pharyngeal wall with
significant compression of the piriform sinuses (black arrows). Sagittal contrast-enhanced CT image of the neck
demonstrates the full length of pharyngeal involvement, spanning from oropharynx to the cervical esophagus (black
arrows). Laryngeal disease is also noted along the true vocal cords and epiglottis (white arrows).

these cases are asymptomatic at the time of diagnosis [3]. Dry
cough, dyspnea, and chest pain are the most common symp-
toms [3,5,6]. Pulmonary fibrosis can result in chronic disease,
and it increases the risk of pulmonary hypertension and res-
piratory failure [3]. Skin, extrathoracic lymph node, eye, and
liver involvement is also common [3,7]. Constitutional symp-
toms (eg, fever, weight loss and fatigue) are more prominent at
the onset of disease and they occur in 30% of cases and occur
more in African Americans [6,8].

Sarcoidosis of the upper respiratory tract (SURT) involve-
ment occurs in 6% of patients [9]. Women have twice the rate
of incidence as men [9]. SURT includes sino-nasal (1%-6%)
and pharyngo-laryngeal (1%-5%) affection [10]. It can be iso-
lated or, more commonly, a part of multisystemic sarcoidosis
[11]. Sino-nasal sarcoidosis is the most common form of SURT
(85%) [10,12]. Pharyngo-laryngeal involvement is less common
and more difficult to identify (30%) [10,13]. Pharyngeal involve-
ment is usually asymptomatic because it is a hollow organ
[14]. In this report, we presented the imaging feature on CT
and MRI of an isolated pharyngo-laryngeal sarcoidosis.

Case presentation

A 51-year-old female complained of difficulty swallowing for
solid foods, pulling sensation in her throat, coughing and ex-
cessive mucous in her throat whenever she eats and shortness
of breath for 6 months. Modified barium swallow was normal
except for stasis of solid foods at the epiglottis. Trans-nasal
flexible fiberoptic laryngoscopy revealed bilateral pharyngeal
wall fullness with narrowing of the nasopharynx down to the
larynx, effaced pyriform sinuses and enlarged adenoid pad
with excessive mucous. The mucosa over the posterior and
lateral pharyngeal walls was smooth. The nose, epiglottis and
larynx were normal.

A CT of the nasal sinuses was normal and contrast-
enhanced CT of the neck demonstrated diffuse submucosal

thickening of the pharyngeal wall spanning from orophar-
ynx into cervical esophagus (Fig. 1). There was involvement
of glottic and supraglottic tissues including the epiglottis
and aryepiglottic folds without cervical lymphadenopathy
nor abscess formation. The imaging features were suspicious
for neoplastic process. Follow-up contrast-enhanced MRI of
the neck was performed and confirmed diffuse submucosal
pharyngeal thickening with involvement of the epiglottis,
aryepiglottic folds, and piriform sinuses (Fig. 2). These areas
had low T2/STIR signal and heterogenous enhancement in
the post contrast images (Fig. 2). There was mild restricted
diffusion. Given the low T2 signal, mild restricted diffusion,
and heterogenous enhancement; chronic inflammatory dis-
ease such as sarcoidosis or granulomatosis with polyangi-
itis was pursued. The differential diagnosis was non-Hodgkin
lymphoma or submucosal metastatic disease. The patient’s
labs were normal except for an elevated ESR of 42 mm/h
and elevated ACE levels. Flexible fiberoptic laryngoscopy was
again performed and biopsy has been taken. The pathological
evaluation showed chronic noncaseating granuloma which
was consistent with sarcoidosis. The patient’s dysphagia pro-
gressed to solids and fluids with worsening congestion and
choking sensation. Emergent tracheostomy was performed,
and steroid burst of 60 mg/d was started with 10mg taper.
The patient was stable post operatively with gradual improve-
ment.

Discussion

Sarcoidosis of the upper respiratory tract (SURT) involvement
occurs in 6% of patients [9]. Symptoms of sino-nasal sarcoido-
sis (SNS) include nasal stuffiness (90%), anosmia (70%), rhinor-
rhea (70%) and purplish coloring with granulations and crust-
ing of mucosa (50%) [15]. Hoarseness of voice is the most com-
mon symptom in pharyngo-laryngeal sarcoidosis (PLS) [10].
Parotid gland involvement is characteristic for SURT and usu-
ally early [15,16].
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Fig. 2 - Fifty-one-year-old female with isolated pharyngeal/laryngeal sarcoidosis. Axial T2 weighted image with fat
saturation (A), and T1 contrast-enhanced image with fat saturation (B) demonstrate diffuse submucosal thickening of the
pharyngeal wall and epiglottis with low T2 signal and heterogeneous enhancement in the post contrast image (arrows).
Axial B1000 diffusion weighted image (C), and apparent diffusion coefficient (D) show mild hyperintense signal on B1000
image with corresponding dark signal on ADC, consistent with restricted diffusion (arrows).

The symptoms of SURT are nonspecific and can be ex-
plained by much more common etiologies (eg, allergic rhinitis,
sinusitis and laryngitis), so the duration of symptoms before
diagnosis could last up to be years [10]. SURT should be sus-
pected in patients with persistent upper airway symptoms of
unknown cause [13].

Pharyngo-laryngeal involvement can be asymptomatic at
first, but as the disease progresses, symptoms start to oc-
cur (eg, hoarseness of voice, ear fullness, dysphagia, dyspnea,
and globus sensation) [6]. Airway obstruction due to edema
of supraglottic structures (ie, epiglottis, arytenoids, and false
vocal cords) is life-threatening and presents with progressive
hoarseness, stridor, and acute respiratory distress [6,17]. Be-
cause of the life-threatening nature of laryngeal involvement,
physicians should have a low threshold for performing laryn-

goscopy [18]. Adenoid and tonsillar affection occurin 2.4% and
can cause obstructive sleep apnea (OSA) [8].

Diagnosis depends on clinical, laboratory and radiological
findings in addition to biopsy showing noncaseating granulo-
mas (necessary to make the diagnosis) [17].

Erythrocyte sedimentation rate (ESR) is elevated in 60%
of cases. Leukopenia, eosinophilia, anemia, Hypercalcemia,
elevated angiotensin converting enzyme (ACE), thrombocy-
topenia, hypoalbuminemia, hyper-gammaglobulinemia, and
increased alkaline phosphatase (APL) are present in some of
the systemic sarcoidosis cases [8].

Lateral radiograph of the neck usually shows “thumb sign”
resembling acute laryngitis because of epiglottic edema in
severe disease [19]. CT of the neck can show variable le-
sions including multiple hypodense nodules and submucosal
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thickening of the pharynx (causing narrowing of pharyngeal
space) and supraglottic structures (ie, epiglottis, arytenoid
folds, and false vocal cords) [20]. Localized masses, cervical
lymphadenopathy and obliteration of pyriform sinuses occa-
sionally appear on CT [21]. CT scan is inconclusive for isolated
PLS diagnosis [22]. 18 F-Fluorodeoxyglucose positron emission
tomography with computed tomography (18F-FDG PET/CT)
shows increased uptake of 18F-FDG by the granulomatous le-
sions. It has a diagnostic sensitivity of 85% in localization for
PLS lesions [22]. Because these PET/CT results are concern-
ing for malignancy and they are nonspecific for sarcoidosis,
a biopsy is mandated to exclude malignancy and confirm the
diagnosis [22]. MRI shows submucosal thickening with hy-
pointensity on T2-wighted images that enhance after gadolin-
ium [23]. Most of these lesions demonstrate restricted diffu-
sion on diffusion weighted images. Differential diagnosis is
malignancy (eg, non-Hodgkin lymphoma or metastasis) and
it appears as heterogenous signal on T1 and T2-wighted im-
ages and as hypointensity on early and delayed images after
gadolinium administration [23].

Exclusion of other granulomatous diseases is essential to
confirm the diagnosis including TB (using acid-fast bacilli, pu-
rified protein derivative and culture), Fungal infection (using
fungal stain and culture), Wagener’s granulomatosis (using
cytoplasmic antineutrophil cytoplasmic antibodies (cANCA))
and syphilis (using venereal disease research laboratory or
rapid plasma reagin (VDRL/RPR)) [6,10].

The mainstay of treatment for pharyngo-laryngeal sar-
coidosis is oral corticosteroids [24]. Mild cases can be treated
with low dose steroids [25]. High dose oral corticosteroids (40-
60 mg/day for 6-12 months) are required in severe symptoms
[26]. Intralesional corticosteroid injection using direct laryn-
goscope is another option for well-circumscribed lesions [25].
The rate of SURT response to treatment is not consistent [10].
Clofazimine, an antileprosy drug using small doses (100 mg
for 10 days) is a good option for cases refractory to corti-
costeroids and it has good outcome [25]. Surgical treatment
(eg, tracheostomy) is reserved to cases with life-threatening
complications that failed medical treatment or do not have
enough time to receive it [10]. Local irradiation is an alterna-
tive to tracheostomy [18,27]. Transoral partial supraglottic re-
section using the CO2 laser is another alternative [28]. The rate
of spontaneous remission is 60%-70% and chronic affection
occurs in 10%-20% [6]. In most cases sarcoidosis has a benign
course and does not increase the mortality in the affected in-
dividuals more than that of the general population [3]. Mortal-
ities occur from cardiac, pulmonary or neurological complica-
tions at a rate of 1%-5% [6].

Conclusion

Pharyngo-laryngeal sarcoidosis (PLS) is a rare form of sar-
coidosis. PLS presents with non-specific symptoms and it
should be included in any differential diagnosis for these
symptoms. PLS is a severe form of sarcoidosis and it has vari-
able and unpredictable course and could reach the point of
life-threatening complications and also have inconsistent re-
sponse to treatment. It is imperative to closely follow-upon

these patients to monitor the progression of disease and the
emergence of complications. Radiologists play an important
role in the diagnosis and follow-up of the disease by correlat-
ing imaging and clinical-pathologic findings.

Patient consent

The patient gave a consent for publication.
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