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Abstract

Background Sarcoidosis is a chronic disease, which predominantly affects the lung. Since sinonasal sarcoidosis is rare, lit-
tle is known about the sarcoidosis manifestation at this site. Therefore, the aim of our study was to detect the prevalence of
sinonasal sarcoidosis, its clinical occurrence, diagnosis, and therapy.

Methods The database of all patients having visited the otorhinolaryngology departments of the universities in Gottingen
and in Bonn between 2003 and 2016 was searched for the diagnosis of sinonasal sarcoidosis.

Results Thirteen patients with a biopsy-proven sinonasal sarcoidosis were identified. Most patients presented non-specific
clinical symptoms, which are also found in acute and chronic sinusitis. None of the patients was suspected to have sinonasal
sarcoidosis by the ENT doctor before histological validation. The mean diagnostic delay was 262 (+195) days. An additional
pulmonary involvement was detected in four of six patients.

Conclusions Sinonasal sarcoidosis is presenting with heterogeneous clinical presentations. An early biopsy of granulomatous
lesions is mandatory. A multidisciplinary approach is needed to exclude serious lung or heart manifestations, because even
asymptomatic organ involvement is possible. A CT-scan may be useful even if unspecific. Local or systemic therapy has to

be prepared individually using local and systemic corticosteroids, antimetabolites, or anti-TNF-alpha.
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Introduction

Sarcoidosis is a chronic non-caseating granulomatous dis-
ease of unknown origin and was first described in 1877 [1,
2]. It is a multisystem disease which can affect any organ
and has a prevalence of 5-50 per 100,000 [1, 3-5]. The
most common manifestation with up to 90% is the lower
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respiratory tract with enlarged intrathoracic lymph nodes
or pulmonary parenchymal infiltrates [2]. About 10-30% of
all patients with sarcoidosis present a head and neck mani-
festation [6, 7]. Only limited data are available regarding
the frequency of sinonasal sarcoidosis. In the literature,
the incidence has been estimated between 0.7% and 6.0%
[8—11]. Environmental, infectious, and genetic and immune
factors may trigger the development and progression of this
disease [12].

Clinical symptoms

Since sinonasal sarcoidosis is not common and because of its
non-specific symptoms, which often resemble classic signs
of acute or chronic sinusitis (e.g., rhinitis, headache, chronic
inflammatory rhinosinusitis, epistaxis, anosmia, facial pain,
crustation, or nasal obstruction), finding the right diagnosis
can be challenging [7, 14, 15]. On the way to a correct diag-
nosis, a poor response to conventional treatment is typical
[1]. The systemic progression of the disease varies widely
and ranges from a mild, self-limited illness to a fulminant,
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widespread multisystem organ involvement [13]. Com-
mon non-specific symptoms of systemic sarcoidosis can be
fatigue, weight loss, fever, hemoptysis, shortness of breath,
or other pulmonary symptoms [13].

Local diagnostic

In case of granulomatous lesions, a biopsy is needed to
exclude other diseases (Gold Standard), such as tuberculosis,
Wegener granulomatosis, fungal infection (e.g., aspergillo-
sis and actinomycosis), Churg—Strauss syndrome, syphilis,
or lepromatous leprosy (Table 1) [8, 17-19]. If a biopsy is
not possible, you have to find your diagnosis by exclusion.
Histopathological investigation reveals a granulomatous
disease with typical Langhans giant cells and epithelioid
cells (Fig. 2) [13]. Usually, concomitant pulmonary and
extrapulmonary sarcoidosis can be detected in patients with
a biopsy-proven sinonasal lesion, whereas an isolated mani-
festation in the sinonasal area is rare [17].

Systemic diagnostic

Due to the fact that the major cause of death in patients
with sarcoidosis lies in the systemic involvement of car-
diac, respiratory, neurological, or hepatic manifestations,
the multisystemic disease must be excluded during further
diagnostic procedure [30]. A chest X-ray or high-resolution
computed tomography for a better detection should be
undertaken to examine the pulmonary tissue for potential

sarcoidosis-associated alterations, e.g., enlarged mediastinal
lymph nodes or scars [20, 21]. Furthermore, lung function
testing and a bronchoscopy with bronchoalveolar lavage to
determine whether the CD4/CDS ratio is higher than 3.5
(sensitivity 53%, specificity 94%) and whether the angio-
tensin-converting enzyme blood levels are elevated may be
useful (Table 2) [21-23]. Nevertheless, there are no spe-
cific serological markers for the diagnosis and monitoring of
the disease, but angiotensin-converting enzyme (ACE) and
Interleucin-2 receptor (IL-2) are used as activity markers in
patients with systemic sarcoidosis [30].

Local therapy

The therapy focuses on the reduction of systemic inflamma-
tion (Fig. 3) [24]. Some authors recommend topical nasal
steroids, decongestants, and periodic antibiotics after a
multisystem disease has been excluded and if the disease is
limited to the nose or paranasal sinuses [13, 15].

Systemic therapy

First-line therapy in severe cases or patients with systemic
manifestation consists of oral systemic steroids. Systemic
steroids are very effective and particularly important when
critical organs are involved (Fig. 3) [13, 25].

As a second-line therapy, if topical or systemic steroids
are not effective or there are contraindications for their use,

Table 1 Granulomatous
sinonasal diseases as a

differential diagnosis losis)

Infectious: tuberculosis, syphilis, leprosy, actinomycosis, rhinoscleroma, fungal diseases (e.g., aspergil-

Autoimmune: Wegener’s granulomatosis, Churg—Strauss syndrome, Behcet

Idiopathic: sarcoidosis

Secondary granulomas: rheumatoid arthritis and systemic lupus erythematosus

Fig.1 Computed tomography
of paranasal sinus sarcoidosis
(coronal/sagittal)
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Table 2 Diagnostic screening procedure for multi-organ involvement
(modified from: Prasse [1] and Aleksoniene et al. [2])

Standard diagnostic
General physical examination

Radiology

Chest X-ray

Computer tomography (CT) of the chest (optional, superior)

Ultrasound sonography of the abdomen

Magnetic resonance imaging (MRI) of CNS (optional if suspected)

Positron emission tomography (18F-FDG-PET) (optional if bone
involvement suspected)

Pulmonary function test
Echocardiography

Bloodtest

Aspartate aminotransferase (AST)
Alanine aminotransferase (ALT)

Alkaline phosphatase (AP)
Gamma-glutamyl transferase (gamma-GT)
Calcium
Creatinine
Quantiferon test (interferon-release assay)

Urine test
Calcium
Creatinine

cytotoxic and immunomodulating agents may be considered
[26].

Third-line therapy comprises anti-TNFa therapy (e.g., inf-
liximab, adalimumab, etanercept, and golimumab), which
has proved to be an effective treatment for refractory disease
and may improve the outcome of most patients. However,
there are still non-responders [27, 28].

Fig.2 Histopathology example
of sarcoidosis. a Pseudostrati-
fied respiratory mucosa (green
arrow) with multiple well-
formed non-caseating granu-
lomas (red arrow). Hematoxy-
lin—eosin, X 35 magnification.
b The granulomas consist of
tightly clustered aggregates of
epithelioid histiocytes (green
circle) with a surrounding rim
of lymphocytes (green arrow).
Intermixed with the histiocytes
are scattered multinucleated
giant cells (blue arrow). Hema-
toxylin—eosin, X 200 magnifica-
tion

Surgical therapy

The role of surgical interventions as a therapy is question-
able because of the high risk of relapse which is why they
should only be considered in severe cases or to control
local symptoms, even if the intervention itself is safe [15].

Materials and methods

We investigated all patients of the otorhinolaryngology
departments of two university hospitals in Gottingen and
in Bonn. Sarcoidosis patients were identified based on the
ICD-10 (International Statistical Classification of Dis-
eases and Related Health Problems) admission diagno-
sis for sarcoidosis (D86) and on a full-text search of all
discharge letters (keyword: sarcoidosis). Patient files as
well as the electronic documentation system were used to
obtain the data of each individual patient. For the 13-year
period between 2003 and 2016, we found 13 patients with
biopsy-proven sinonasal sarcoidosis and retrospectively
analyzed these patients by evaluating the respective medi-
cal files containing clinical symptoms, histology reports,
and treatment regimens.

Ethical considerations: In this retrospective study, no
patient-identifying data in accordance with German law
were used.
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Results

Between 2003 and 2016, 13 patients with paranasal sar-
coidosis, verified by biopsy, were identified in two univer-
sity hospitals. Six of these patients were treated at the Oto-
rhinolaryngology Department of the University Hospital
Gottingen and seven patients at the Otorhinolaryngology
Department of the University Hospital Bonn. Overall, six
patients were male. The average age at the time of the
first validation of the sarcoidosis diagnosis by biopsy was
48.77 +12.72 years (median 52.5 years).

Most patients with paranasal sarcoidosis showed
clinical symptoms of sinusitis of the affected nasal sinus
(84.62%, n=11) with nasal breathing disorders (46%,
n=06), rhinorrhea, anosmia, and throat pain or swelling
(7.69%, n=1). Another cardinal symptom was a symp-
tomatic eye or nasolacrimal duct involvement with, for
example, epiphora (23.08%, n=3). With only one excep-
tion, the localization of the sarcoidosis in the nasal sinuses
was limited to the ethmoid cells and the maxillary sinuses.
A strict unilateral or bilateral manifestation could not be
shown. The diagnosis of sinonasal sarcoidosis was not
suspected by the ENT doctor before the surgical interven-
tion in any of the presented cases. In 15.38% (n=2) of
patients, however, the manifestation of sarcoidosis in other
organ systems was previously known, which means that
the primary diagnosis of sarcoidosis came from the ENT

Table 3 Patients with oral steroid therapy due to lung involvement

doctor in all remaining cases (84.62%, n=11). The mean
diagnostic delay was more than 262 + 195 days (median
339 days). Six (54.55%) of the recently diagnosed patients
were transferred to the Department of Pneumology for
further examinations and hematological testing. Four
(36.36%) of them received an initial therapy with systemic
oral corticosteroids following the detection of pulmonary
involvement by performing X-ray, pulmonary function
testing, or bronchoscopy (Table 3). Computer tomography
showed pathologically suspicious cervical, mediastinal, or
hilar lymph nodes for all of these patients (n=4). Two of
them additionally presented pulmonary infiltration.

The cardiac and rheumatic status data were not fully col-
lected, but we can assume a multisystemic appearance in
more than 46% of the cases (n>6).

Discussion

Up to 30% of all patients with sarcoidosis have head and
neck manifestations [6, 14, 29]. Isolated sarcoidosis which
exclusively affects the sinonasal tract is rare and nasal
involvement occurs in approximately 1% of all patients suf-
fering from this disease [31, 32]. Nevertheless, we were
able to identify 13 patients with the diagnosis of paranasal
sarcoidosis in our two-center study. In the literature, very
few data are available regarding frequency and clinical char-
acteristics and only small cohort studies are described in

Patient

Lung involvement

Therapy

1

Lung involvement stadium II (CT and chest X-ray)
Positive hematological results

ACE (134 U/l)

ESR(1h50+,2h85+)

CRP (6.6 mg/l)

Hypergammaglobulinemia

Lung involvement stadium I (CT and chest X-ray)
Positive initial hematological results

IL-2 (740 U/1)

CRP (3.7 mg/l)

ACE normal

Negative hematological results (after 4 weeks therapy)
IL-2 normal (300 mg/1)

ACE normal (21 U/)

Lung involvement stadium I (CT and chest X-ray)
Negative hematological results

Lung involvement stadium I (CT and chest X-ray)
Positive hematological results

CRP (6,7 mg/l)

ACE (102 UM)

IL-2 normal

Local nasal steroids and

Oral steroids

30 mg per day for 4 week stepwise reduction to 7.5 mg per day for 6 month
withdrawal trial after 6-12 month

Local nasal steroids and

Oral steroids

40 mg per day for 4 weeks, 30 mg per day 2 weeks, 25 mg per day 2 weeks,
and 20 mg per stepwise reduction to 7.5 mg per day withdrawal trial after
6—12 months

Local nasal steroids and

Oral steroids

30 mg per day 2 weeks, 25 mg per day 2 weeks, and 20 mg per day until next
visit

Local nasal steroids and

Oral steroids

40 mg per day 4 weeks, 30 mg per day 4 weeks, and 20 mg per day stepwise
reduction to 7.5 m per day

ACE angiotensin-converting enzyme, ESR erythrocyte sedimentation rate, CRP c-reactive protein, /L-2 interleukin 2 receptor
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Fig.3 Therapy pathway of

paranasal sinus and systemic

sarcoidosis

Step 1

Step 2

Step 3

Step 4

systematic reviews [1, 13, 33]. Even sarcoidosis self-help
groups asked for more research and better education of stu-
dents and physicians on this field and more interdisciplinary
contacts [34].

All patients in this study had rhinorrhea or nasal obstruc-
tion. According to Lawson et al., there are four clinical
patterns of the disease: mucosal hypertrophy, mucosal
atrophy, nasal destruction, and nasal enlargement [16]. In
our patients, we could not find any suspect evidence for
sarcoidosis during clinical examination. Only two of our
patients had a previous diagnosis of pulmonary sarcoidosis,
but, even in these two cases, the pre-surgical diagnosis was
chronic sinusitis, not sarcoidosis. This results from the fact
that it is difficult for the ENT doctor to distinguish between
sarcoidosis of the paranasal sinuses and common acute or
chronic sinusitis.

Showing mucosal thickening, obstruction of the osti-
omeatal unit or other sinuses, CT or MRI scans alone are
non-specific for sinonasal sarcoidosis and not suitable to
differentiate between sarcoidosis and paranasal infections
(Fig. 1) [35]. Kirsten at al. noticed a predominance of opaci-
fication of both maxillary sinuses [14].

Although there are no standard diagnostic procedures and
clear guidelines are lacking, the gold standard for the diagnosis
of sinonasal sarcoidosis is a biopsy of sinonasal mucosa with
histological evidence of epithelioid cell granulomas [10]. If
there is a suspect lesion in the anterior nose, it is possible to
take the biopsy in local anesthesia. We would recommend gen-
eral anesthesia for a better overview of all paranasal sinuses,
to get bigger tissue fragments or to biopsy multiple locations.

Biopsy-proven
sarcoidosis

Optional: Endoscopic
sinus surgery

N/

Local nasal
corticosteroids

2%

Oral systemic
corticosteroids

N

Antimetabolites

L

Anti-TNF-Alfa

In our clinic, we investigate every tissue and histopathological
examination is standard, even if some studies suggest that such
a routine examination has a little clinical value, if any at all
[36]. Furthermore, differential diagnoses, such as Wegener’s
granulomatosis or tuberculosis, have to be excluded (Table 1)
[13,32].

Altogether, sarcoidosis of the paranasal sinuses is a rela-
tively rare, but chronic disease and heterogeneous clinical pres-
entations make a diagnosis of sinonasal sarcoidosis challeng-
ing. Furthermore, sarcoidosis with multisystemic symptoms
can be a potentially life-threatening. The clinical diagnosis
might be challenging due to non-specific symptoms. Based on
the fact that sarcoidosis can affect every organ (e.g., lung and
heart), a multidisciplinary approach is essential to prevent fur-
ther complications. A higher level of awareness for sarcoidosis
in case of suspicious granulomatous lesions may increase the
detection rates of sinonasal sarcoidosis.
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