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Abstract

Background Sarcoidosis is a multi-system granulomatous disease of unknown etiology.

The skin is involved in 25% of cases. Studies on cutaneous sarcoidosis from our region

are lacking.

Objectives This study was conducted to describe clinical and histopathologic findings in all

patients diagnosed with cutaneous sarcoidosis at the American University of Beirut Medical

Center between 1992 and 2010 and to compare findings with those published in the

literature.

Methods Clinical charts of patients with cutaneous sarcoidosis were retrospectively

reviewed. Extracutaneous lesions were classified by organ involvement. Treatment was

documented. Pathology specimens were reviewed.

Results Cutaneous sarcoidosis was diagnosed in 76 Lebanese patients, 79% of whom

were women. Mean age at diagnosis was 48 years. A total of 29% of patients had

systemic disease that was commonly associated with lupus pernio lesions and

subcutaneous sarcoidosis. The most common cutaneous lesions were sarcoidal plaques.

The histopathologic features in our series did not differ from those described in the

literature, except for the documented presence of a grenz zone. Interestingly, 23% of

biopsy specimens contained perineural granulomas, raising the possibility of tuberculoid or

borderline tuberculoid leprosy. Foreign bodies were detected in 10% of cases (all had

systemic involvement), supporting the opinion that sarcoidosis and granulomatous foreign

body reaction are not mutually exclusive.

Conclusions The clinical and histopathologic features of cutaneous sarcoidosis patients in

the present series are generally comparable with those published in the literature, with

minor differences. Clinically, the most commonly seen lesion was plaque. Microscopically,

cutaneous sarcoidosis may exhibit a grenz zone and may show perineural inflammation

and foreign bodies.

Introduction

Sarcoidosis is a multi-system granulomatous disease of
unknown etiology, the development of which has been
associated with many environmental factors and genes.1

The most frequently affected organs are the lungs (90%),
lymph nodes (90%), eyes (40%), and skin (25%).2 Other
involved organs include the liver, kidney, parotid gland,
bones, joints, heart, and central nervous system.3

Cutaneous manifestations of sarcoidosis have been
divided into, respectively, specific and nonspecific lesions.2–4

Specific lesions include sarcoidal granulomas, whereas
nonspecific lesions involve reactive processes.3,4 The most
frequent clinical morphology of specific lesions is macules
and papules, but plaques, nodules, lupus pernio, subcuta-
neous infiltrates, and infiltration of pre-existing scars are
also commonly identified (Fig. 1).2 The nonspecific lesions

of cutaneous sarcoidosis include erythema nodosum, ery-
thema multiforme, prurigo, and calcinosis cutis.3 Other less
frequent cutaneous manifestations include ichthyosiform,
lichenoid, vasculitic, psoriasiform, erythrodermic, verru-
cous, papillomatous, and ulcerative lesions.2,3,5

Histopathologic examination of the specific lesions of
sarcoidosis demonstrates naked or sarcoidal non-caseating
granulomas.3 Nonetheless, these granulomas are not spe-
cific for sarcoidosis and have been observed as a response
to infectious agents,6 foreign material,7 immunodeficiency
disorders,8 lymphoproliferative disorders,9 and drug erup-
tions.10 Other atypical presentations have been described
within sarcoidosis lesions, including the presence of
necrosis, foreign material, periadnexal and interstitial dis-
tribution of granulomas, coexistence of lichenoid and
granulomatous infiltrate, granulomatous vasculitis, and
epidermal changes.2
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We recently encountered a case of cutaneous sarcoido-
sis with prominent perineural involvement, a microscopic
feature rarely reported in sarcoidosis (Fig. 2).2,11 This
prompted us to assess the clinical and histopathologic fea-
tures of 76 patients with biopsy-proven cutaneous sar-
coidosis lesions and to determine the relative frequencies
of these findings, particularly with reference to the pres-
ence of perineural inflammation on histopathology.

Materials and methods

This was a retrospective study carried out to analyze the clinical

and pathologic features of cutaneous sarcoidosis in patients

diagnosed at the American University of Beirut Medical Center

(AUB-MC) from 1992 until the end of 2010. This study was

approved by the institutional review board of the AUB-MC.

The study inclusion criteria required study patients to have a

diagnosis of cutaneous sarcoidosis with: (i) histopathologic

evidence of epithelioid granulomas on skin biopsy; (ii) a

compatible clinical course; and (iii) no other granulomatous

disease. The latter criterion was fulfilled by performing cultures

and special stains on pathologic specimens to rule out infectious

causes and by submitting all patients to a systemic workup that

included chest radiography, purified protein derivative of

tuberculin skin test (PPD), and ophthalmologic examination.

Clinical charts were retrospectively reviewed to obtain the

following data: gender; age at diagnosis; morphology and

location of cutaneous lesions; associated symptoms; presence

or absence of any extracutaneous disease; and comorbid

conditions. Extracutaneous lesions were classified according to

organ involvement. Treatment was also documented.

The hematoxylin and eosin-stained slides were reviewed in all

patients. We classified the presence of granulomas as mild,

moderate, or dense. Patterns of granuloma localization

(superficial dermis, mid-dermis, deep dermis, and subcutaneous

fat) and distribution (perivascular, periadnexal, perineural, and

interstitial) were examined. Other features were also assessed,

including the presence of lymphoid cells and multinucleate giant

cells, necrosis, fibrosis, foreign material, and epidermal changes.

Results

Clinical characteristics

This study included 76 Lebanese patients and 81 skin
biopsy specimens. Sixty patients (79%) were women, and
16 (21%) were men. The mean age at diagnosis was

(a) (b)

(c) (d)

(e) (f)

Figure 1 The variety of clinical presentations and morphologies of cutaneous lesions in sarcoidosis include: (a) lupus pernio, (b)
the solitary facial nodule, (c) the hypopigmented patch, (d) papules and plaques on the neck, (e) infiltrated papules with
confluence to form plaques on the thigh, and (f) an erythematous patch on the forearm
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48 years (range: 19–74 years). The clinical characteristics
of the patients are summarized in Table 1.
The most common morphology of cutaneous lesions

(Fig. 1) was plaques in 37 patients (49%), followed by
papules in 22 (29%) and nodules in 14 (18%). Lupus
pernio was seen in 10 patients, scar sarcoidosis in five,
and subcutaneous nodules in four. A sarcoidal tattoo
reaction (Fig. 3) developed in two patients who also had
systemic sarcoidosis. Twelve patients had a single cutane-
ous lesion, and seven had lesions with two or more mor-
phologies. The lesions were located on the head and neck
in 38 (50%) patients, the arms in 19 (25%), legs in 16
(21%), and trunk in 11 (14%) patients. Thirty-one
patients demonstrated lesions in two or more locations,
including 12 in whom lesion distribution was widespread.
Lesions were asymptomatic in 68% of patients.
Systemic sarcoidosis was diagnosed in 22 (29%)

patients. Cutaneous lesions were the first presentation of
sarcoidosis in six (27%) patients. The most frequent ex-
tracutaneous manifestation was lung sarcoidosis (73%)
(Table 2). Of the 10 patients with lupus pernio (Fig. 1a),
five had systemic sarcoidosis.
Treatment regimen data were available for 29 patients.

Systemic corticosteroids represented the most frequently
used treatment (18 patients) and generally achieved a
good response, followed by intralesional corticosteroids
(seven patients), topical corticosteroids (four patients),
chloroquine (one patient), methotrexate (one patient),
and mycophenolate mofetil (one patient).

Microscopic findings

A total of 81 skin biopsy specimens from the 76 patients
were reviewed. Typical sarcoidal granulomas were

present in all specimens (Fig. 4); tuberculoid granulomas
were observed focally in six (Fig. 5). The density of the
infiltrate was mild in eight biopsies (10%), moderate in
37 (46%), and severe in 36 (44%). Granulomas were dis-
tributed in the superficial and deep dermis in 65 cases
(80%) (Fig. 4). Granulomas were seen in the subcutane-
ous fat in 16 specimens (20%) (Fig. 5). The topographic
distribution of the granulomas was most often perivascu-
lar (54 cases). Perineural tropism (Fig. 2) was identified
in 15 (23%) cases, and periadnexal granulomas were seen
in 13 (16%) (Fig. 4). The characteristics of the granulom-
atous infiltrate are summarized in Table 3. Characteristics
of individual granulomas are summarized in Table 4. The
majority of granulomas were surrounded by a sparse lym-
phocytic infiltrate (71 cases). Multinucleated giant cells
were seen in 90% of specimens, plasma cells in 52%,
foamy macrophages in 19%, and eosinophils in 5%
(Fig. 4). Polarizable foreign bodies were detected in eight
(10%) cases (Fig. 6). Finally, epidermal atrophy was seen
in 26 specimens, parakeratosis in eight, and acanthosis in
one (Table 5). A grenz zone was present in five biopsy
specimens (Fig. 7).

Discussion

The clinical and histopathologic characteristics of cutane-
ous sarcoidosis are described in the medical literature in
studies that originate from the Western and Far Eastern
world. However, no studies have been reported from the
Middle East. Skin involvement in sarcoidosis is seen in
25% of cases and is most often noted at the onset of the
disease process.3 Cutaneous manifestations are diverse;
however, the most common presentations involve

(a) (b)

Figure 2 (a, b) Histopathology of a biopsy from a prototype case of cutaneous sarcoidosis showing perineural involvement.
[Hematoxylin and eosin stain; original magnification (a) 940, (b) 9100]
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erythematous to brown papules, plaques, and nodules.3

In our series, the most common presentation was that of
plaques (49%). This is by contrast with most reported
series,3,12,13 which consider maculopapular eruptions to
be the most common presentation. Plaques have been
associated with a more chronic course13 and more sys-
temic involvement; indeed, the present authors found that
30% of those presenting with plaques had extracutaneous
disease.
Previous studies have also suggested that sarcoidosis is

more common in women.14–17 This was the case in our
series, in which 79% of patients were women (85% with
isolated cutaneous disease and 73% with systemic
disease). Subcutaneous nodules, lupus pernio, and scar
sarcoidosis were more frequently seen in female than in
male patients.
In our series, patients with lupus pernio were more

likely to suffer from extracutaneous disease (50%); this is
consistent with previous reports that suggest these lesions
are predictive of systemic sarcoidosis.14,18 Subcutaneous
nodules have also been suggested as an adverse prognostic
subtype.14,19 Indeed, our study found that 50% of
patients who presented with subcutaneous nodules had
systemic involvement, which supports the literature find-
ings. We identified five cases of sarcoidosis developing
within a previous scar and in one of these patients found
systemic progression of the disease. Studies looking at
whether scar sarcoid is a sign of systemic involvement
have been controversial.20,21 Both patients with a history
of tattoo injection at the site of the sarcoidal lesion had
systemic pulmonary sarcoidosis. In a recent review by
Antonovich and Callen,22 14 of 19 cases of tattoo reac-
tions published in the literature were diagnosed with
systemic sarcoidosis, most commonly hilar adenopathy.
The foreign material is thought to act as a stimulus in an
individual with a genetic susceptibility to develop sarcoidosis,
ultimately leading to systematized granulomatous

Table 1 Clinical characteristics of 76 patients diagnosed with
sarcoidosis

Characteristic n %

With extracutaneous

disease, n

Sex

Male 16 21 6

Female 60 79 16

Age, years

Mean 46.9

Median 48

Range 19–74

Lesion morphology

Plaques 37 49 11

Papules 22 29 7

Nodules 14 18 3

Lupus pernio 10 13 5

Scar sarcoid 5 7 1

Subcutaneous nodules 4 5 2

Tattoo reaction 2 3 2

Lesions with ≥2 morphologies 7 9 2

Single lesion 12 16 3

Location

Head and neck 38 50 9

Arms 19 25 6

Legs 16 21 6

Disseminated rash 12 16 3

Trunk 11 15 3

Lesions at ≥2 sites 31 41 8

Symptoms

Asymptomatic 52 68 14

Pruritic 12 16 2

Painful 12 16 6

Extracutaneous involvement 22 29

Comorbidities Hypertension (n = 9)

Coronary artery disease (n = 6)

Diabetes mellitus (n = 5)

Dyslipidemia (n = 5)

Osteoarthritis (n = 3)

Beta thalassemia (n = 2)

Chronic sinusitis (n = 1)

Sj€ogren’s disease (n = 1)

(a) (b)

Figure 3 (a, b) Histopathology of a biopsy taken from a sarcoidal tattoo reaction in a patient known to have systemic
sarcoidosis. [Hematoxylin and eosin stain; original magnification (a) 940, (b) 9100]
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hyperplasia.22 The extent of cutaneous involvement did
not correlate with systemic disease: 25% of patients with
a single cutaneous lesion and 25% of patients with a
disseminated rash had systemic involvement.
Of the 76 patients with cutaneous sarcoidosis, 22

(29%) had systemic sarcoidosis, a frequency slightly
lower than those reported in the literature (33–
50%).11,23–25 It is important to recognize that our
patients were investigated, but systemic sarcoidosis may
have developed at a later stage.
With respect to microscopic findings, naked sarcoidal

granulomas were seen in all cases, confirming this feature
as a sensitive and characteristic histologic finding in cuta-
neous sarcoidosis.2,3 Extensive superficial and deep peri-
vascular infiltrate of the dermis was the most common
infiltrating pattern.
Fifteen biopsies (23%) contained granulomas arranged

around small dermal nerves. Perineural granulomas have
been only briefly described in cutaneous sarcoidosis.2,11,26

Our finding is similar to that published by Ball et al.,
who found linear perineural granulomas in 25% of 28

biopsies.2 Cardoso et al. 11 reported perineural naked
granulomas in four of 31 (13%) cases of cutaneous sar-
coidosis. This of course raises the histologic differential
diagnosis of tuberculoid or borderline tuberculoid lep-
rosy. However, none of the present cases showed any
clinical features suggestive of leprosy, no nerve damage
was identified, and Fite’s stain was negative. In addition,
the clinical presentation of these cases did not differ from
those of typical sarcoidosis.
Although the presence of polarizable foreign material

in cutaneous epithelioid granulomas historically allowed
the exclusion of a diagnosis of sarcoidosis,3–5 more recent
evidence has demonstrated the presence of foreign parti-
cles within cutaneous granulomatous lesions in patients
with well-established systemic sarcoidosis.3,4,6 The latter
findings were consistent with observations that cutaneous
sarcoidosis may involve scars and tattoos,12–16 as well as

Table 2 Characteristics of extracutaneous involvement

Characteristic n %

Site of extracutaneous involvement

Chest 16 73

Ophthalmic 4 18

Hepatic 3 14

Articular 2 9

Spleen 2 9

Nasal/upper respiratory tract 1 5

Parotid 1 5

Extrathoracic lymphadenopathy 1 5

First manifestation

Cutaneous lesion 6 27

Extracutaneous sign 16 73

(a) (b)

Figure 4 (a, b) Histopathology in a classical example of cutaneous sarcoidosis shows superficial and deep perivascular,
periadnexal and interstitial epithelioid granulomas admixed with scattered plasma cells and eosinophils. [Hematoxylin and
eosin stain; original magnification (a) 940, (b) 9100]

Figure 5 Histopathology in subcutaneous sarcoidosis shows
tuberculoid granulomas admixed with epithelioid
granulomas. (Hematoxylin and eosin stain; original
magnification 940)
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areas of long-term trauma, surgery, vaccination, PPD test,
venipuncture, and longstanding scarification marks.4 The
frequencies of the occurrence of polarizable foreign mate-
rial in sarcoidosis in the various studies reported, which
were essentially conducted in North American and Euro-
pean populations, were in the range of 13–50%.2,11,27–30

Our study, performed in a Middle Eastern Lebanese pop-
ulation, confirmed these findings, although the present
frequency (10%) was slightly lower than those reported
elsewhere. In addition, all of these cases had systemic sar-
coidosis. Our findings thus confirm that sarcoidosis and
granulomatous foreign body reaction are not mutually
exclusive. In fact, this observation may support the
hypothesis that particulate foreign material may serve as
a nidus for granuloma formation in sarcoidosis.31–35

A novel interesting histopathologic feature observed in
our study concerned the presence in 5% of cases of a
grenz zone, which is defined as a narrow area of the pap-
illary dermis uninvolved by underlying pathology.36 His-
torically thought to be an exclusive feature of granuloma
faciale, this feature has also been demonstrated in other
cutaneous inflammatory conditions, and neoplastic benign
and malignant tumors, as well as infectious entities. To

Table 3 Characteristics of granulomatous infiltrate

Characteristic n %

Density

Mild 8 10

Moderate 37 46

Severe 36 44

Depth

Superficial dermis 4 5

Superficial and mid-dermis 9 11

Superficial and deep dermis 65 80

Subcutis 16 20

Distribution

Perivascular 54 66

Perineural 15 23

Periadnexal 13 16

Interstitial 27 33

Grenz zone 5 6

Table 4 Characteristics of granulomas

Characteristic n %

Cellular type

Lymphocytes

+ 71 88

++ 8 10

+++ 2 2

Epithelioid cells 81 100

Giant cells 73 90

Neutrophils 0 0

Plasma cells 42 52

Eosinophils 4 5

Foamy cells 15 19

Necrosis 1 1

Fibrosis 1 1

Foreign bodies 8 10

Tuberculoid granulomas 6 7

(a) (b)

Figure 6 (a, b) Histopathology of a biopsy taken in a case with systemic involvement shows a foreign body (arrow).
[Hematoxylin and eosin stain; original magnification (a) 920, (b) 9100]

Table 5 Other histopathologic features

Feature n %

Epidermal changes

Absent 54 67

Atrophy 26 32

Parakeratosis 8 10

Acanthosis 1 1

Grenz zone 5 6
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the best of our knowledge, it has never been reported in
sarcoidosis, although we feel from our practical experi-
ence that it may not be very uncommon. Recognizing the
possibility that a grenz zone may occur as a microscopic
feature of sarcoidosis becomes significant in attempts to
differentiate sarcoidosis from leprosy. This is because a
well-defined grenz zone is characteristically observed in
different types of leprosy, including mid-borderline, bor-
derline lepromatous, lepromatous, and histoid leprosy.37–40

Thus, in our opinion, the grenz zone can no longer be
regarded as a clue that favors a diagnosis of leprosy over
one of sarcoidosis.
In addition to tuberculoid leprosy, the histopathologic

differential diagnosis of sarcoidosis includes cutaneous
Crohn’s disease (CD) and orofacial granulomatosis
(OFG) and beryllium granulomas, which may exhibit
epithelioid granulomas microscopically. In CD, granulom-
atous involvement of the skin may occur from direct dis-
ease extension or infrequently at a distant site and usually
presents as subcutaneous nodules or indurated plaques
with or without ulceration.41 Although CD may micro-
scopically be indistinguishable from sarcoidosis, helpful
pathologic clues for the former diagnosis include the
presence of a prominent lymphoplasmacytic infiltrate and
epidermal ulceration. Its definite distinction, however,
rests on making the clinicopathologic correlation.41 None
of our patients had any symptoms of CD. Orofacial gran-
ulomatosis is an idiopathic inflammatory disorder in chil-
dren and young adults that typically presents as swelling
of the lips or face, mucosal nodularity (cobblestoning),
gingival hyperplasia, and aphthous oral ulcers.42,43 There
is still controversy about whether this entity is related to
CD. Many authors currently believe that OFG represents
a disease spectrum that ranges from granulomatous swell-
ing limited to the lips (granulomatous cheilitis), to orofa-
cial granulomatous inflammation, with or without facial
paralysis and fissured tongue (Melkersson–Rosenthal
syndrome).42,43 Differentiating OFG from sarcoidosis
depends on making a clinicopathologic correlation as they
are indistinguishable microscopically. Unlike OFG,

sarcoidosis rarely involves the oral mucosa (none of the
patients in the present series had oral involvement); when
it does involve the lips, it usually does so in a nodular
fashion rather than diffusely as in OFG. Finally, beryl-
lium granulomatous lesions, which were historically
caused by injury with fluorescent light bulbs or inhala-
tion, typically show pronounced necrosis and tuberculoid
granulomas at sites of local injury.44,45

In conclusion, presentations of cutaneous sarcoidosis in
the Lebanese population appear to demonstrate clinical
and histologic features similar to those described in other
ethnicities. Most of our patients presented with plaques,
and 29% had systemic disease. There was a striking
female predominance in our series (79%). Our patients
were more often initially diagnosed with systemic sarcoid-
osis before presenting with cutaneous disease. The histo-
logic features in our series did not differ from those
described in the literature, except for the documentation
of the presence of a grenz zone. Interestingly, we found
that 23% of biopsy specimens contained perineural gran-
ulomas. This suggests that the histopathologic spectrum
of cutaneous sarcoidosis should be expanded to include
perineural granulomas, which resemble the biopsy
changes seen in tuberculoid or borderline tuberculoid
leprosy.
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