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A b s t r ac t
Background and objectives: Granulomatous dermatoses are the most frequently encountered dermatological disorders in tropical countries with
leprosy and tuberculosis as the leading causes. Although granulomatous skin lesions are very prevalent in society today, dermatopathologists
often face diagnostic challenges while reporting these lesions due to the similar histopathological features or tissue reaction patterns seen in
these lesions with diverse etiologies. The purpose of this study is to review the various causes and patterns of granulomatous skin lesions and
a sequential approach to diagnosis of individual lesions accurately.
Materials and methods: A comprehensive search of all literature available on granulomatous skin diseases between 2000 and 2018 was conducted,
using keywords such as “granulomatous dermatosis,”“cutaneous tuberculosis,”“leprosy,” and “histopathological study” in the databases such as
PubMed, ProQuest, and Google Scholar. The articles that satisfied the criteria were included in the final review.
Results: The available evidence from the existing systematic literature reviews and articles suggested that the various tissue reaction patterns
observed in granulomatous skin lesions are classified as epithelioid, palisaded, suppurative, xanthogranulomatous, foreign body, and other
granulomatous patterns. These tissue reaction patterns are caused by infections, foreign bodies, metabolites, chemicals, and malignancies.
Conclusion: Granulomatous dermatoses are a heterogeneous group of skin disorders that are frequently encountered in diagnostic
dermatopathology. The histomorphology of a granuloma has to be correlated with the clinical history and ancillary techniques including special
stains, culture, and molecular methods are necessary to arrive at a definitive diagnosis.
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SBV Journal of Basic, Clinical and Applied Health Science (2019): 10.5005/jp-journals-10082-02215

Introduction

1,2

Granulomatous skin lesions often present as a diagnostic challenge
to dermatopathologists as a single identical histopathological
pattern can be produced by several etiologies and contrariwise, a
single etiology may produce diverse histolopathological patterns.1
A granulomatous inflammation is a chronic inflammatory response
with a distinctive tissue reaction pattern defined by focal clusters of
epithelioid histiocytes, multinucleated giant cells, and mononuclear
leukocytes. This is a type IV or delayed hypersensitivity reaction
induced by infection, reactions to autoimmunity, toxins, allergies,
drugs, and neoplasms.2 The cardinal tissue reaction patterns seen
in granulomatous skin lesions are predominantly epithelioid
granulomas, and there are varied morphological patterns which
will be discussed in the subsequent sections.3

M at e r ia l s
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Methods
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Flowchart 1: Algorithmic approach to diagnosis of granulomas

In this article, we have conducted a comprehensive literature search
in PubMed, ProQuest, and Google Scholar for articles published on
granulomatous skin lesions during 2000–2018. Literature search was
conducted using key words such as “granulomatous dermatosis,”
“cutaneous tuberculosis,” “leprosy,” and “histopathological study”
in combination or in isolation.
Few algorithms for approach to diagnosis of granulomas are
illustrated in Flowcharts 1 to 4.4
Granulomas are discussed under the subtypes of epithelioid,
palisaded, suppurative, xanthogranuloma, foreign body type, and
miscellaneous entities mimicking granulomatous conditions.5

E p i t h e l i o i d G r a n u lo ma s
Epithelioid granulomas consist of epithelioid histiocytes or
macrophages, few of which fuse to form large multinucleated giant
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Flowchart 2: Algorithmic approach to diagnosis of epithelioid granulomas with and without necrosis

Flowchart 3: Algorithmic approach to diagnosis of epithelioid granulomas with fibrinoid necrosis and epithelioid granulomas with endogenous
material

cells admixed with lymphocytes and occasional plasma cells with
or without features of necrosis. A variety of conditions showing
epithelioid granulomas are discussed in the ensuing sections.6
Leprosy is a chronic infectious granulomatous condition caused
by Mycobacterium leprae that is endemic in many regions of the
world. Leprosy can affect skin and peripheral nerves and usually
patient presents clinically with macular, nodular, infiltrative, or
diffuse lesions.7 Depending on the host’s immunity, it has varied
histopathological appearances. Epithelioid granulomas are seen
with lymphocytic infiltration of the sweat glands, neurovascular
96

bundles, and erector pili muscle in the tuberculoid variant. The
borderline tuberculoid variant has discrete granulomas (Fig. 1)
with clear Grenz zone.8 Polar tuberculoid leprosy shows confluent
granulomas with basal layer erosion, and there may be necrosis and
giant cells resembling tuberculous granulomas (Fig. 2).9 Fite–Faraco
stain is applied for diagnostic purpose to demonstrate the acid-fast
lepra bacilli, which are usually scanty.10
Lupus vulgaris is a chronic progressive form of cutaneous
tuberculosis. The lesions are small red-brown-colored gelatinous
papules (apple-jelly nodules) that gradually evolve into large
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Flowchart 4: Algorithmic approach to diagnosis of histiocytic granulomas

Fig. 1: Microscopic picture of borderline tuberculoid leprosy with
discrete epithelioid cell granuloma (arrow) in the dermis (H&E, 10×).
Inset shows a perineural granuloma (H&E, 40×)

Fig. 2: Microscopic picture of polar tuberculoid leprosy with epithelioid
cell granulomas and dense lymphocytic infiltration extending into the
basal layer (arrow) (H&E, 10×). Inset shows an epithelioid cell granuloma
(H&E, 40×)

plaques as a result of central atrophy and extension to the periphery.
Histologically, there is granulomatous inflammation composed of
giant cells in the mid-dermis with or without caseating necrosis
(Fig. 3). Acid-fast bacilli (AFB) are usually found in the areas of
necrosis by use of special stains [Ziehl–Neelsen (ZN)]. Culture and
molecular techniques such as polymerase chain reaction (PCR) may
be required for diagnosis.11
Lichen scrofulosorum is a rare tuberculid characterized
by minute papular lesions with or without active tuberculosis.
Histologically, the papillary dermis shows replacement of hair
follicles by tuberculoid granulomas. Ziehl–Neelsen stain is usually
negative for AFB. However, mycobacterial deoxyribonucleic acid
(DNA) has been detected by PCR in few lesions.12
Syphilitic granulomas are usually found in the tertiary stage
of the disease, although they are uncommon in lesions of the
secondary phase. Lesions of secondary syphilis usually present
as papulosquamous eruptions. Moreover, this rare infection may
present with unusual clinical features and varied histopathological
appearances, thus posing a diagnostic challenge. Nonspecific

lymphoplasmacytic infiltrates are usually found in the superficial
and deep layers with or without the presence of epithelioid
granulomas. As the spirochetes are not consistently visualized on
Warthin–Starry stain, serology is confirmatory for diagnosis.13
Histoplasma capsulatum is a species of dimorphic fungi that is
distributed worldwide and is found in soil contaminated by bird
and bat droppings. The lesions present as nodules, abscesses,
ulcers, and usually seen in immunocompromised individuals.
Histological sections show a variable inflammatory cell infiltrate
comprising foamy histiocytes and granulomas within the dermis.
The histology often varies depending on the immunity of the host.
The fungal organisms may be identified as multiple round spores
with the surrounding clear halo intracellularly and extracellularly.14
Cryptococcus neoformans is found in contaminated pigeon
excreta and soil. The skin lesions are usually part of a systemic
infection. The patients are invariably immunocompromised.
Histologically, the dermis shows dense inflammatory infiltrate
comprising foamy histiocytes with or without a granuloma. The
fungal organisms are identified as round to oval bodies with a clear
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Cutaneous lesions of metastatic Crohn’s disease present as
nodules, papules, plaques, and ulcers. These lesions may involve
the face, upper and lower limbs, the abdominal wall as well as the
genitalia, inguinal, and perineal areas. Histologically, the dermis
shows many sterile noncaseating granulomas composed of
epithelioid histiocytes and Langhans giant cells accompanied by
significant lymphoplasmacytic infiltration.19
In orofacial granulomatosis, individuals have a tenacious
nontender labial swelling and numerous ulcers in the oral cavity,
a variety of orofacial features. Histopathological examination
of representative lesions shows noncaseating granulomas with
submucosal edema. A greater fraction of these patients will be
subsequently diagnosed as Crohn’s disease, with few of them
being diagnosed as sarcoidosis. The remaining will be diagnosed
as part of systemic infections or developing allergic reactions to
food additives or drugs.20
Fig. 3: Microscopic picture of lupus vulgaris with dermoepidermal
junction showing granulomas (arrow) composed of epithelioid cells,
histiocytes, lymphoplasmacytic infiltration, and giant cells (H&E, 10×)

halo seen within the macrophages and giant cells, highlighted by
mucicarmine stain.15
Cutaneous leishmaniasis is transmitted by the bite of an
infected phlebotomine sandfly and manifests within few weeks to
months after travel to the regions of Central and South America,
the Mediterranean basin, Africa, India, and the Middle East and
Central Asia. The lesions are itchy small red papules with raised
edges in skin-exposed areas which eventually ulcerate. The
histological appearances vary, depending on the host response
and the time of biopsy. Initial stages show collection of dermal
macrophages with mild lymphoplasmacytic infiltrate followed
by epidermal hyperplasia with ulceration in late stages. Over the
subsequent months, there is a gradual decline in the number of
macrophages and amastigotes, thus leaving behind dense dermal
granulomatous inflammation comprising epithelioid cells, giant
cells, and lymphocytes. Uniform round organisms are seen in the
cytoplasm of the histiocytes. These are called Leishmania–Donovan
bodies (amastigotes) and are usually stained with H&E and Giemsa.16
Granulomatous acne rosacea is a variant of acne rosacea,
distinguished by eruption of erythematous and indurated yellowish
brown papules over the face. The etiopathogenesis is unknown.
There is a suggested role of type IV hypersensitivity reaction against
Demodex folliculorum, keratinized cells and pilosebaceous units.
Histologically, there are epithelioid granulomas with or without
caseating necrosis, similar to lupus miliaris disseminatus faciei,
which is a rare caseating granulomatous condition presenting
as inflammatory or flesh-colored papules with a symmetrical
distribution across the eyelids, nose, and upper lip.17
Cutaneous lesions in sarcoidosis assume a wide range of
morphologies. Specific lesions are maculopapular eruptions,
subcutaneous nodules, infiltrating plaques, scar infiltrations,
and lupus pernio. Histologically, there are “naked” epithelioid
granulomas in the dermis, which are devoid of lymphohistiocytic
infiltrates with unusual necrosis. These granulomas may contain
asteroid or Schaumann bodies. Asteroid bodies are eosinophilic,
stellate, or spider-like inclusions, and Schaumann bodies are
basophilic, laminated, rounded conchoidal calcified structures. Any
infectious etiology can be ruled out by the use of ZN and periodic
acid-Schiff (PAS) stains.18
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P a l i s a d e d G r a n u lo ma s
Palisaded granulomas are found in various skin lesions such as
granuloma annulare, necrobiosis lipoidica, rheumatoid nodule,
gout, necrobiotic xanthogranuloma, palisaded and neutrophilic
dermatosis, and papulonecrotic tuberculid.21
Granuloma annulare is a rare noninfectious, granulomatous
skin disease characterized by erythematous papular lesions in
an annular configuration. Histopathological examination reveals
interstitial or palisaded pattern of histiocytic infiltrate around a
central area of altered collagen. The infiltrate can extend up to
mid-dermis (most common) or may involve only the upper dermis
or entire dermis. The absence of well-formed granulomas cannot
rule out granuloma annulare. Special stains such as Alcian blue are
used to demonstrate mucin in the dermis.22
Necrobiosis lipoidica is a chronic granulomatous condition
associated with diabetes mellitus. Patients present clinically
with yellowish brown atrophic telangiectatic sclerodermiform
plaques with elevated violaceous borders present on the shins.
Histologically, there are interspersed interstitial, palisading
granulomas with a “tiered” appearance accompanied by significant
lymphocytic infiltrate involving the dermis. The absence of
interstitial mucin deposits within the palisading granulomas of
necrobiosis lipoidica differentiates it from granuloma annulare.23
In rheumatoid disease, patients frequently have subcutaneous
rheumatoid nodules. Histological sections studied from these
nodules show reticular dermis filled with extensive fibrinoid
necrosis and fat surrounded by elongated histiocytic cells with
focal palisaded arrangement.24
Gout is a disorder of uric acid metabolism. Painful dermal and
subcutaneous nodules (tophi) usually in distal interphalangeal
joint are the frequent clinical presentation. Histolopathological
examination reveals pale granular material with needle-like clefts
arranged radially, thus representing the dissolved urate crystals
surrounded by palisading histiocytes. These crystals are preserved
in specimens fixed in absolute alcohol, and they appear black when
stained with von Kossa stain.25
Necrobiotic xanthogranuloma is an uncommon condition
characterized by yellow-colored papules and nodules that
amalgamate to form indurated and ulcerated xanthomatized
plaques with a predilection for the periorbital area. Monoclonal
paraproteins are detected in 75–80% of cases. Histologically, the
dermis is replaced by a granulomatous infiltrate composed of foamy
histiocytes, lymphocytes, and plasma cells along with many Touton
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and foreign body giant cells, surrounding foci of necrobiosis. These
lesions are histologically similar to necrobiosis lipoidica.26
Palisaded neutrophilic and granulomatous dermatitis is
seen in patients with a wide range of coexisting disorders such
as autoimmune thyroid disease, rheumatoid arthritis, and lupus
and inflammatory bowel disease. These symmetrical lesions are
violaceous to erythematous papules or plaques often seen on the
trunk. Initial histological features are characterized by a diffuse
inflammatory infiltrate composed of polymorphs and nuclear debris
in the dermis, with dermal collagen degeneration associated with
leukocytoclastic vasculitis. Later histological features are similar to
those of interstitial granuloma annulare.27

necrotic debris. The histology often simulates a perforating
granuloma annulare.31,32
Stellate necrosis with epithelioid granuloma (palisading
or diffuse) admixed with neutrophils is often associated with
actinomycosis, cat-scratch disease, lymphogranuloma venereum,
Nocardia, Toxoplasma gondii, and other parasitic and fungal
infections (Fig. 4).

X a n t h o g r a n u lo mato u s R e ac t i o n s

Suppurative granulomas are observed in atypical mycobacterial
infections, fungal infections, pyoderma gangrenosum, and
ruptured infected epidermoid cysts.28
“Swimming pool” granuloma caused by Mycobacterium
marinum is a common cutaneous manifestation of atypical
mycobacteria. Individuals usually present with single to multiple
verrucous plaques or nodules on the hands and forearms that occur
a fortnight following minimal skin trauma and subsequent exposure
of the injured skin to the insulting aquatic conditions. Histologically,
the epidermis shows features of pseudoepitheliomatous
hyperplasia with a suppurative granulomatous inflammation in
the dermis.29
The histopathological features of cutaneous fungal infections
such as chromoblastomycosis, phaeohyphomycosis, sporotrichosis,
and coccidioidomycosis are similar to epidermis showing features
of pseudoepitheliomatous hyperplasia and ulceration; the dermis
shows dense inflammation with suppurative granulomas. The
fungal organisms are stained with Grocott or PAS stain. The species
is determined by the morphology and culture.30
Superficial granulomatous pyoderma gangrenosum is
an uncommon variant that is often mistaken for an infective
dermatosis. It usually presents as a superficial ulcer on the trunk
and may occur on surgical scars. Histologically, the epidermis shows
features of hyperplasia with ulceration; acute inflammation with
granulation tissue and ill-formed granulomas with surrounding

Xanthogranulomatous reactions include juvenile xanthogranuloma
(JXG), xanthomas, reticulohistiocytoma, leishmaniasis, cryptococcus,
histoplasmosis, and lepromatous leprosy.
Classic JXG manifests as single to multiple yellowish-brown
nodules. The dermis shows a cluster of foamy macrophages, foreign
body type, and Touton giant cells with scattered lymphocytes
(Fig. 5). These lesions are a part of non-Langerhans cell histiocytoses,
which are clinically diverse and categorized according to the clinical
presentation, histology, immunohistochemistry, and ultrastructural
profiles. The lesions stain positive for CD68, show variable staining
patterns for factor XIIIa, and are negative for S100 protein and
CD1a.33,34
Xanthomas are associated with abnormalities of lipoprotein
metabolism and appear variably as eruptive, planar, tendinous,
tuberous, or verruciform lesions. Xanthelasma are planar xanthomas
appearing as yellowish brown plaques over the eyelids. Histological
examination shows the dermis with collection of pale foamy
histiocytes.35
Reticulohistiocytoma usually presents as a single yellowishred colored nodule on the head and neck of adults. Histological
sections show large histiocytes admixed with Touton giant cells
and interspersed lymphocytes infiltrating the dermis. These cells
have PAS-positive ground glass cytoplasm. Similar findings are
observed in rare multicentric reticulohistiocytosis associated with
severe arthropathy.36
Lepromatous leprosy is seen in individuals who do not have a
cell-mediated immune response to the lepra bacilli. In borderline
lepromatous leprosy, multiple histiocytic granulomas are seen
predominantly around the nerves. In polar lepromatous leprosy,
the dermis is filled with sheets of foamy macrophages owing to

Fig. 4: Microscopic picture showing a palisading epithelioid granuloma
(arrow) with areas of stellate necrosis (star) (H&E, 10×)

Fig. 5: Microscopic picture of juvenile xanthogranuloma with dermal
infiltrate (H&E, 4×). Inset shows mass composed of sheets of foamy
macrophages admixed with inflammatory cells infiltrates (H&E, 40×)

S u p p u r at i v e G r a n u lo ma s
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Fig. 6: Microscopic picture of lepromatous leprosy with clear
subepidermal Grenz zone and underlying collection of foamy
macrophages (H&E, 10×). Inset shows foamy macrophages (H&E, 40×)

Fig. 7: Microscopic picture of lepromatous leprosy showing positive
Fite-Faraco stain for lepra bacilli with bacterial index 6+. Globi are shown
(arrow) (Fite-Faraco stain 100×)

Table 1: List of foreign substances found in the skin
Cosmetic fillers
Collagen
Calcium hydroxylapatite
Hyaluronic acid
Paraffin
Silicone
Drugs and medications
Anabolic corticosteroids
Hepatitis B vaccine
Hydroquinone
Leuprorelin acetate
Pentazocine
Polyvinylpyrrolidone
Zinc-containing insulin
Mineral, metallic, and other particles
Aluminum
Beryllium
Mercury
Nickel
Titanium
Tattoo pigments
Miscellaneous
Arthropod fragments
Cactus bristles and other plants
Glass
Splinters
Synthetic fibers

accumulation of mycobacteria, which surround the adnexal glands
and nerve bundles and do not tend to form granulomas (Fig. 6).
Lepra bacilli are abundant with Fite-Faraco stain (Fig. 7).37

Fig. 8: Microscopic picture of foreign body granuloma composed of
foreign body giant cells (arrow) with necrosis and mixed inflammatory
cell infiltrates (H&E, 10×). Inset shows a foreign body giant cell with
material (arrow) (H&E, 40×)

inoculation of exogenic material or deposition of endogenous
material. Various foreign substances found in skin are enlisted in
Table 1.
A ruptured epidermoid cyst could also give a similar
histopathological picture. Histological sections show a
granulomatous inflammation composed of histiocytes with foreign
body giant cells, distinguished by cytoplasm showing irregular
scattering of nuclei (Fig. 8). This histomorphological picture is often
mistaken for palisading, suppurative and sarcoid granulomas. In
few instances, the foreign bodies that are not picked up on H&E
stain should alternatively be visualized under polarized light or
detected with the help of special stains such as Masson trichrome
for animal collagen.38

F o r e ig n B o dy G r a n u lo ma s

M i s c e l l a n e o u s G r a n u lo mato u s
Conditions

Granulomatous foreign body reactions are variable. The lesion
usually presents as a erythematous nodule at the site of prior

Lichen nitidus presents as tiny shiny papules over the forearms,
trunk, and genitalia, histological sections show atrophic and
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parakeratotic epidermis claw-like pattern of curvilinear, fingerlike extensions with the papillary dermis showing lymphocytic
and histiocytic infiltrates admixed with multinucleated giant cells
accompanied by basal vacuolar degeneration.39
Actinic granulomas are usually incidental findings in skin
excision biopsies from the dorsum of the hands, head, and neck.
There is significant damage to the skin owing to sun exposure.
Histological sections show remarkable solar elastosis with
broken elastic fibers in the center of ill-formed granulomas with
multinucleated giant cells in the upper dermis.40
Approximately 50% of the patients having Churg–Strauss
granulomatosis have cutaneous presentation of subcutaneous
nodules on scalp and extremities that have the tendency to ulcerate.
Histological features of necrotizing granulomatous vasculitis with
large numbers of eosinophils are present. Extravascular necrotizing
granulomas may also be found.41,42
Approximately 50% of the patients with Wegener’s
granulomatosis have painful subcutaneous nodules and punched
out ulcers. Histological sections show necrotizing granulomatous
vasculitis with blood vessels at various phases of involvement.
At least 75–80% of the patients test positive for antineutrophil
cytoplasmic antibodies.43,44
Neural granulomas are hallmark of both tuberculoid and
lepromatous variants of leprosy.45
Erythema nodosum is associated with rheumatoid arthritis,
inflammatory bowel disease, infection, sarcoidosis, drugs, and
pregnancy. It manifests as painful nodular lesions on the ankles,
knees, and shins with no ulceration, and the lesions heal without
formation of a scar. Histological sections show features of septal
panniculitis with broad septa containing inflammatory infiltrate
depending upon the age of the lesion. Initial stages show
edema, hemorrhage, and neutrophils, which are superseded by
features of fibrosis, periseptal granulation tissue, lymphocytes,
and multinucleated giant cells in late stages of the disease. In
addition to this, there are septal collections of tiny histiocytes as
nodular aggregates surrounding a cleft called “Miescher’s radial
granulomas.”46
Erythema induratum or nodular vasculitis which may be
associated with tuberculosis presents as panniculitis with tender,
erythematous nodules and ulcerative plaques present on the lower
limbs that can heal with scar formation. Histological features of
vaguely granulomatous inflammation with vasculitis and lobular
panniculitis are observed.47
Immunodeficiency-associated granulomas are found in
immunocompromised individuals who are highly susceptible
to infections. The presence of noncaseating granulomas
in the absence of infection is observed in individuals with
primary immunodeficiency disorders and common variable
immunodeficiency.48

M a l ig n a n c i e s S im u l at i n g B e n ig n
G r a n u lo mato u s R e ac t i o n s
Granulomatous components are often encountered in malignant
diseases. In patients with an underlying malignancy, the
ontogenesis of noninfectious granulomas at loci with no evidence
of metastasis is a well-known phenomenon but skin involvement
is often rare.49,50
Epithelioid sarcoma is an unusual high-grade soft tissue
malignancy with a predilection for adolescent males. Superficially
located tumors usually presents as solitary or multiple firm, slow

growing, painless nodules over the extremities. Deep-seated
lesions could occur associated with significant skin ulceration.
The histopathological sections show tumor cells with epithelioid
appearance arranged in a granuloma-like fashion mixed with
spindle cells around areas of necrosis and central hyalinization.
Individual tumor cells have vesicular and pleomorphic nuclei with
occasionally prominent nucleoli. The tumor’s histology is often
confused with that of a deep granuloma annulare.51
Langerhans cell histiocytosis (LCH; histiocytosis X) is an
infrequently occurring idiopathic condition involving a clonal
proliferation of Langerhans cells. Histopathological examination
reveals epidermis and upper dermis showing a dense infiltration
of eosinophils mixed with large, polygonal Langerhans cells with
abundant, granular, indistinct, and mildly eosinophilic cytoplasm
with grooved nuclei with indented nuclear membranes. The
neoplastic cells stain positive for S100 protein and CD1a. Electron
microscopic examination reveals pentalaminar intracytoplasmic
structures called Birbeck granules. Langerhans cell histiocytosis
usually affects children with a predilection for males. It has diverse
clinical presentation, of which, cutaneous manifestations are
common.52
Mycosis fungoides is a peripheral T cell lymphoma derived
from mature, post-thymic T lymphocytes, presenting as cutaneous
patches that eventually progressed to plaques, tumors, and
erythroderma. It affects predominantly older adults with higher
incidence in men than women. Early lesions are erythematous
patches on the buttock, trunk, and proximal limbs of males
and breasts in females. These patches are heterogenous in size
and shape with fine scales and variable atrophy. A definitive
histopathological diagnosis is not possible in the initial stages. The
plaque stage is characterized by acanthotic epidermis with band-like
papillary dermal lymphoid infiltrate possessing cerebriform nuclei
and features of epidermotropism. A quarter of these cases show
“Pautrier's micro-abscesses.” An uncommon histologic subtype
is the granulomatous variant characterized by non-necrotizing
epithelioid granulomas admixed with a lymphomatous epidermal
and dermal infiltrate, simulating a granuloma annulare.53,54
Lymphomatoid granulomatosis is an uncommon angiocentric
and angiodestructive lymphoproliferative disease involving
extranodal sites, composed of B cells positive for Epstein–Barr
virus, which are admixed with reactive T cells. It is a disease of adult
males. The skin lesions can be in the form of ulcerative red papules,
indurated plaques, and subcutaneous nodules. Histological
sections show angiocentric and angiodestructive polymorphous
lymphoid infiltrate composed of lymphocytes admixed with
plasma cells, immunoblasts, and histiocytes rarely accompanied by
neutrophils and eosinophils, associated with or without ill-formed
granulomas and focal areas of necrosis.55,56

D iag n o s t i c R o l e o f S e r o lo gi c a l T e s ts
A n c i l l a ry T e c h n i q u e s

and

Serological tests such as enzyme-linked immunosorbent assay and
ancillary techniques such as PCR are useful in defining the diagnosis
of granulomatous skin diseases such as cutaneous tuberculosis and
borderline leprosy in suspected patients with clinically suggestive
lesions presenting with inconclusive histopathology and negative
bacilli on sections, which may be owing to low levels of bacillary
load.57,58 In these methods, a disease causing suspect pathogen is
identified by detection of antigens and antibodies or by targeting
the mere presence of nucleic acids. These tests are also helpful in
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Table 2: Serological tests and ancillary techniques in granulomatous skin disease
Granulomatous skin disease
Leprosy

Cutaneous tuberculosis

Cutaneous leishmaniasis
Syphilis

Serological tests
ELISA using Mycobacterium leprae cell wall PGL-I and
SACT based on the 35 kDa protein antigens of
M. leprae
QuantiFERON and ELISpot measure the amount of
interferon-gamma released by lymphocytes
confronted with Mycobacterium
tuberculosis-specific antigens
IFA, ELISA, LFA, and DAT

Cutaneous histoplasmosis
Cutaneous cryptococcosis
Rheumatoid nodule

A combination of treponemal tests (FTA-Abs
and TPPA) and nontreponemal tests (VDRL
and RPR tests)
IDT, CFT, EIA in urine, and serum
CrAg, LA, and EIA
RF, anti-CCP, and anti-MCV

DLE

ELISA for detection of ANA, anti-dsDNA, and anti-RNP

Ancillary techniques
PCR

PCR

Western blot and PCR used for detection and
defining species
PCR in 39–69% of biopsies

PCR
PCR
Cytology, histopathology, IHC, and molecular
diagnostics
Histopathology, IF, and molecular diagnostics

ELISA, enzyme-linked immunosorbent assay; PGL-I, phenolic glycolipid-I; SACT, serum antibody competition test; kDa, kilo Dalton; PCR, polymerase chain
reaction; ELISpot, enzyme-linked immuno-absorbent spot; IFA, indirect fluorescent antibody; LFA, lateral flow assay; DAT, direct agglutination test; FTAAbs, fluorescent treponemal antibody absorption; TPPA, Treponema pallidum particle agglutination assay; VDRL, venereal disease research laboratory;
RPR, rapid plasma reagin; IDT, immunodiffusion test, CFT, complement fixation test; EIA, enzyme immunoassay; CrAg, cryptococcal polysaccharide
capsular antigen; LA, latex agglutination; RF, rheumatoid factor; anti-CCP, anti-cyclic citrullinated peptides; anti-MCV, anti-mutated citrullinated
vimentin; IHC, immunohistochemistry; DLE, discoid lupus erythematosus; ANA, antinuclear antibody; anti-dsDNA, anti-double-stranded DNA; anti-RNP,
anti-ribonucleoprotein; IF, immunofluorescence

the diagnostic workup of autoimmune granulomas. Few serological
tests and ancillary techniques that can be used for diagnosis of
infectious and noninfectious granulomatous skin diseases are
summarized in Table 2.59–66

C o n c lu s i o n
Granulomatous reaction patterns are frequently encountered in
dermatopathology and results from several etiologies. An apt
clinical history, meticulous histolopathological evaluation, and
good clinicopathological correlation are of utmost importance
in arriving at the final diagnosis. Culture of microbes, special
stains, and molecular methods for detection of nuclear antigens
and nucleic acids may also be necessary. However, the diagnosis
could be inconclusive in a minimal amount of cases. With the
passage of time, it is expected that more etiological agents will be
recognized, with the ontogeny of unknown adverse drug reactions
and reactions to various treatment modalities. The incidence of
uncommon infections in immunocompromised individuals may
increase. The advancements in molecular methods may give us
a helping hand in expanding the spectrum and improving the
diagnostics and therapeutics in granulomatous dermatoses.
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