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Abstract Sarcoidosis is a chronic systemic disease of

unknown etiology characterized by non-caseating inflam-

mation involving one or more organs with predilection for

pulmonary and upper respiratory tract involvement. It

presents with a variety of signs and symptoms which can

be generalized or focused on a single organ. Sinonasal

involvement is reported in about 1% of cases of sarcoid-

osis. Sarcoidosis can involve both the mucosa as well as

bony structures in the nose and the paranasal sinuses. We

present seven cases of sarcoidosis with sinonasal involve-

ment. Four cases presented with nasal and sinus symptoms,

and the other three cases developed or presented with nasal

and sinus symptoms after the diagnosis of sarcoidosis was

confirmed. The nasal and sinus symptoms in these patients

were managed by local and systemic steroids. In four

patients, endoscopic sinus surgery was performed with

good outcome. Nasal and sinus symptoms, differential

diagnosis and the treatment are discussed.
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Introduction

Sarcoidosis is a multisystemic inflammatory disease of still

unknown etiology. It involves lungs and intrathoracic

lymph nodes in more than 90% of the cases. Histologically

it is characterised by the formation of immune granulomas

consisting of characteristic non-caseating epitheloid cells.

Activation of T cells and macrophages with release of

various chemokines and cytokines including tumor necro-

sis factor, TNF-a, is believed to be one of several inflam-

matory pathways along which the granulomatous process is

running [1–4].

Sarcoidosis may involve virtually any organ in the body.

Beside intrathoracic involvement, skin lesions, extratho-

racic lymph node involvement, eye and liver involvement

are regarded most common [2].

In 1905 Boeck described granulomatous involvement of

nasal mucosa. Later, several studies have described upper

respiratory tract involvement in general and sinonasal

manifestations in particular [5–14].

The prevalence of sarcoidosis varies from less than one

to 40 cases per 100,000. The disease is more prevalent in

rural south-eastern USA and Scandinavian countries. Col-

ored races are more affected than white and females more

than males. The onset is between 20 and 40 years, and 50%

of the cases occur below the age of 30 years [1, 2].

The diagnosis is established by clinical and appropriate

X-ray findings supported by biopsy of clinically involved

tissues in which granulomas are found.

Serum angiotensin converting enzyme (ACE) is com-

monly elevated in sarcoidosis, but this elevation is both

non-specific and insensitive [15]. The diagnostic value of

ACE is debated, but it is considered useful in monitoring

the course of the disease [4].

Hypercalcemia is seen in approximately 10% of

the patients and hypercalciuria in around 35% of cases

[1, 16].

The course and prognosis of the disease correlate with

the mode of onset. An acute onset in the presence of ery-

thema nodosum indicates a self-limited course with spon-

taneous resolution, whereas an insidious onset may be

followed by a relentless course. Corticosteroids relieve
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symptoms and suppress inflammation and granuloma

formation [1–4].

The aim of this study was to look into patients with

sarcoidosis referred to our department due to sinonasal

manifestations. Our experience, outcome and the review of

the literature are discussed.

Material

We have retrospectively reviewed the patients with sino-

nasal involvement with sarcoidosis in our department for

the past 10 years. The number of such patients was seven

with female:male ratio 4:3 and age range 30–54.

Four patients presented with sinonasal manifestations

and three patients developed sinonasal manifestations after

the diagnosis of sarcoidosis was made. Three patients had

only sinonasal manifestations without any other symptoms

or manifestations (Table 1).

Method

The ENT examination was done on all patients and all the

patients were investigated for other organ involvement of

sarcoidosis.

The measurement of serum calcium was done in five

patients, serum angiotensin converting enzyme (ACE) in

six patients, serum antineutrophil cytoplasmic antibodies

(ANCA) in five patients and Montoux test in four patients,

erythrocyte sedimentation rate (ESR) in all seven patients,

chest radiograph in all seven patients and computer

tomograms (CT) of mediastinum in four out of total seven

cases.

Biopsies of nasal sinus tissue was performed in all seven

cases, cervical lymph node biopsy in one case, transbon-

chial biopsy in three cases, mediastinal lymph node biopsi

in one case and lacrimal gland biopsy in one of total seven

cases (Table 2).

Sections from paraffin-embedded formalin fixed tissue

were stained for periodic acid-Schiff, methenamine silver

and acid-fast stain (Ziehl-Neelsen) to rule out infection by

fungi and mycobacteria.

These are conditions where non-caseating granulomas

also can be histologically shown.

Results

The results are summarized in Table 2.

On serological investigations, two patients had raised

level of serum calcium, three patients had normal serum

calcium and two patients did not have their serum calcium

done. Three patients had normal serum angiotensin con-

verting enzyme (ACE), three had raised values of serum

ACE and one patient did not have serum ACE done. Five

patients showed negative ANCA and two patients did not

have ANCA done. One patient had positive Montoux, three

patients had negative Montoux and three patients did not

have their Montoux done. Five patients showed normal

erythrocyte sedimentation rate (ESR) and two patients had

not got ESR done.

Radiological investigation revealed on chest X-ray hilar

shadows in five patients (Fig. 1).

Two patients had normal findings on chest X-ray.

Computer tomography of mediastinum showed mediastinal

lymph nodes in four patients (Fig. 2) and three patients did

not have their CT mediastinum done.

Table 1 Age and sex distribution of our patients and the presenting

symptom and other symptoms

Case

number

Sex Age Presenting

symptom

Other

symptoms

I Female 37 Nasal/sinus None

II Female 41 Neck lump Nasal/sinus

III Male 37 Pulmonary Neck lump nasal

IV Female 37 Pulmonary Nasal/sinus

V Male 30 Nasal/sinus None

VI Female 54 Nasal/sinus Lacrimal

VII Male 47 Nasal/sinus None

Table 2 Serological, radiographic and histological investigations performed in our patients

Case

no

S.Ca S.ACE ANCA Montoux AFB ESR Chest X-ray CT

mediastinum

Histology showing

granuloma indicating sarcoid

I Mildly raised Normal Negative Negative Montoux Normal Hilar shadow Lymph nodes Nasal mediastinal LN

II Mildly raised Raised Negative Positive Montoux Normal Normal NA Cervical LN nasal/sinus

III Normal Raised NA Negative AFB Normal Hilar shadows Lymph nodes Nasal transbronchial

IV Normal NA Normal NA Normal Hilar shadows Lymph nodes Transbronchial nasal

V Normal Normal Normal NA Normal Hilar shadows Lymph nodes Transbronchial nasal/sinus

VI NA Normal Normal NA NA NA NA Nasal/sinus lacrimal?

VII NA Raised NA Negative AFB NA Hilar LN Med LN NA Nasal/sinus
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Histological investigations showed in all seven patients

typical non-caseating granulomas in nasal sinus tissue

(Fig. 3). Three patients showed granulomas on transbron-

chial biosy and one patient showed granulomas in medi-

astinal lymph node (Fig. 4). Three patients did not undergo

transbronchial or mediastinal biopsy. One patient showed

granulomas in cervical lymph node and one patient showed

granulomas in lacrimal gland.

The treatment of these patients with confirmed sar-

coidosis consisted of either medical therapy or endoscopic

sinus surgery, or both.

The medical treatment consisted of local corticosteroids

and/or systemic corticosteroids. The duration of medical

treatment was variable ranging from few months to still

continuous treatment.

Three patients were treated with systemic steroids and

no surgical intervention was needed. In four patients

endoscopic surgery was performed in addition to medical

therapy.

Present medication:

Three patients are on no medication and are symptom

free.

Two of the patients are on local nasal steroids.

One patient is using both systemic and local steroids.

Fig. 4 Case I. Biopsy is taken from mediastinal lymph node.

Photomicrograph is showing granulomas. Note the giant cell in the
centre (hematoxylin-eosin, original magnification 9100)

Fig. 3 Case II. Biopsy is taken from the right middle turbinate.

Photomicrograph is showing granulomas in the mucosa (hematoxylin-

eosin, original magnification 9100)

Fig. 2 Case III. Axial computed tomogram of thorax showing

mediastinal lymphadenopathy and parenchymatous changes partly

nodular in lungs

Fig. 1 Case I. Chest radiograph showing hilar shadow and

pulmonary fibrosis

Eur Arch Otorhinolaryngol (2012) 269:891–896 893

123



One patient is on systemic steroids only (Table 3).

Discussion

In 1983 McCaffrey et al. [5] reviewed the records of 2,319

patients with the diagnosis of sarcoidosis to determine the

incidence of nasal involvement. 13% patients were found

to have nasal involvement. Seventeen patients (1%) had

nasal lesions proven by biopsy to be non-caseating gran-

ulomatous inflammation. Additional seven patients dem-

onstrated similar nasal clinical findings, but were not

biopsied. The treatment of nasal sarcoidosis consisted of

systemic steroids and in some cases topical beclometha-

sone dipropionate.

Wilson et al. [6] in 1988 reviewed 750 sarcoidosis

patients and found involvement of the nasal mucosa in 27

patients, confirmed by histology in 21. Nasal stuffiness and

crusting were the major symptoms. Topical medication

improved symptoms in some patients, but the majority

required systemic corticosteroids.

In a review of six patients described by Shah et al. [7] in

1997 four of the six patients were diagnosed to have sar-

coidosis on the basis of their otolaryngological presenta-

tion. Oral steroid therapy was the principal treatment given.

The most common presenting symptom in eight patients

described by Fergie et al. [8] in 1999 was that of nasal

obstruction and crusting. The most common site of

involvement was the septum and inferior turbinate.

Zeitlin et al. [9] in 2000 showed that 39% of 159

patients denied any kind of nasal symptoms. 23% of the

patients had intermittent nasal symptoms that lasted less

than 3 weeks and required continuous intervention with

nasal steroids or use of normal saline solution. 38% of the

patients were treated with nasal steroids and antibiotics for

symptoms that lasted more than 3 weeks. Based on CT

results, five patients underwent biopsy, which confirmed

sarcoidosis.

Long et al. [10] in 2001 reviewed six patients with

pulmonary sarcoidosis who developed chronic sinonasal

disease. All six patients had intranasal finding consistent

with sinonasal sarcoidosis, but only four had histological

evidence of sinonasal sarcoidosis.

A study on 62 patients done by Meybeck et al. [11] in

2004 revealed only nasal symptom in 38 patients and an

abnormality of the CT scan in 70% of cases. Rhinoscopy

revealed a mucosal lesion in 11 cases. The presence of

mucosal nodules on the turbinates was suggestive of sar-

coidosis and was proven histologically in four cases

(6.5%). In these four cases there were symptoms of nasal

sinus involvement and extensive CT changes.

Braun et al. [12] in 2004 presented a retrospective study

of 15 biopsy-proven sinonasal sarcoidosis. Pulmonary

sarcoidosis was associated in 12 cases. Radiological studies

showed nodules on the septum and/or the turbinates in 14

cases and complete or subtotal opacification of the sinuses

and/or the nasal cavities in 13 cases. These were thus

proposed as one of the diagnostic criteria for diagnosis of

sinonasal sarcoidosis.

A study of 20 patients done by Aubart et al. [13] in 2006

showed that sinonasal involvement occurred in the course

of previously known sarcoidosis in eight patients, whereas

it preceded disease diagnosis in 12 patients.

Table 4 presents an overview of literature commented

on above.

One of our cases—case I—presented with a nasal

deformity with involvement of nasal bones, which is

extremely rare (Fig. 5). Systemic steroids in this case have

successfully treated the nasal deformity. However, the

patient is still in the need of systemic steroid therapy. She

receives 20 mg Prednisolone every other day to avoid

remission.

Nasal deformity secondary to sarcoidosis has been

described by Scott et al. [17] in 1992 and by Gürkov and

Berghaus [18] in 2009. It is advised that rhinoplasty in

patients with nasal deformity secondary to sarcoidosis

should only be performed when the disease is quiescent.

In 1990 Milford et al. [19] described that the external

nasal deformity—which is primarily confined to the skin—

may resolve in time with adequate medical treatment.

Table 3 Medical, surgical and

ongoing treatment
Case no Medical treatment Surgical treatment Present treatment

I Prednisolone None Systemic steroids

II None Endoscopic sinus surgery None

III Prednisolone None None

IV Prednisolone None None

V Local nasal steroids Endoscopic sinus surgery Local nasal steroids

VI Local nasal steroids Endoscopic sinus surgery Local nasal steroids

VII Local nasal steroids Endoscopic sinus surgery Local nasal steroids

Systemic steroids
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Schikowitz et al. [20] in 1993 underlined that involve-

ment of nasal bones and subcutaneous tissues is the least

common manifestation of sarcoidosis, but can lead to

swelling and widening of the nasal bridge.

In case I of this study (Fig. 6), the nasal bones were

found to be involved with sarcoidosis that resulted in

cosmetic deformity, the mucosa and the soft tissues of the

nose being normal. Surgery in this case was performed

only for diagnostic purpose. No cosmetic surgery has been

performed due to lack of total remission.

Involvement of nose and paranasal sinuses in sarcoido-

sis is uncommon and involvement as presenting manifes-

tations is rare. Among our cases four patients presented

with nasal symptoms and the other three developed nasal

and sinus symptoms after the diagnosis of sarcoidosis was

confirmed. In our group four patients (case II, V, VI and

VII) underwent endonasal endoscopic sinus surgery, which

was mandatory for the outcome in these patients. We

regard limited well-controlled intranasal operative proce-

dures of vital importance in the treatment of sinonalsal

manifestations. Kay and Har-El [21] in 2001 also under-

lined the role of endonasal sinus surgery in sinonasal

sarcoid.

We conclude that treatment of sarcoidosis depends upon

the site and extent of the disease. Systemic manifestations

such as pulmonary involvement require the use of oral

corticosteroids or low-dose methotrexate. Intranasal ste-

roids can be used for nasal sarcoidosis often requiring

intermittent systemic steroids. Sinus drainage procedures

may be necessary in the management of acute or chronic

sinusitis unresponsive to medical treatment.
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