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Abstract
Although all diagnoses in dermatopathology are important, three main groups may be highlighted. One group includes
diagnoses that need to be communicated to the treating physician as soon as possible (this review includes infectious process
while erythema multiforme and related diseases are discussed elsewhere in this series). A second group has diagnoses
significant for their association with syndromes or internal malignancies. And a third group includes malignant lesions that
can be confused histologically with benign ones or lesions that have an aggressive behavior unexpected for their apparently
low-grade histology. This manuscript describes some of these important diseases and the method we use to reach the
diagnosis, and as such it may be considered to be a “survival” guide for the dermatopathologist.

Introduction

One of the most important ways which may help detect
these possible pitfalls is the use of a systematic approach to
the diagnosis [1]. As stressed by one of our mentors, Dr.
Scott McNutt, it is advisable to be “compulsive” when
reviewing slides. He meant by it to follow a routine to
minimize the possibility of “missing” something. For
example, he would always place the slide on the stage (or as
he would say nowadays, with the digital image handling
software) with the epidermis on top. Then he would look at
the entire slide in a systematic manner from top to bottom,
paying attention to possible changes present in the stratum
corneum, stratum granulosum, stratum spinosum, basal
layer, basement membrane area, papillary dermis, reticular
dermis, and subcutaneous tissue. Since some of the changes
may be subtle (such as tinea nigra organisms in the stratum
corneum), by using the systematic approach it will be easier
to detect those subtle changes if we always look into the
stratum corneum. Another advantage of such systematic
approach is the possible detection of more than one finding

in the slide. Thus, if a skin biopsy has a seborrheic keratosis
in the epidermis and our brain focuses just on that area, we
may ignore the rest of the specimen, and then we might
miss the presence of metastatic melanoma in the dermal
vessels!

Another component of the systematic approach refers to
the “right” moment to correlate the histologic findings with
any other available information, such as clinical data, prior
biopsies, etc. Again as Dr. Scott McNutt recommended to
us, many dermatopathologists prefer to review the slide
without knowledge of any clinical diagnosis. Although this
approach may not be the preferred one by general surgical
pathologists, it is our opinion that it allows to keep an open
mind when reviewing the slides. If we know that the clin-
ician wants to rule out a pigmented lesion, we may con-
centrate our analysis only to the superficial regions of the
skin (epidermis and upper dermis, but then miss the pre-
sence of leukemia cutis). Similarly, if the clinical diagnosis
is “nevus” but we are not informed that the patient has a
prior history of metastatic melanoma, we may interpret
a melanocytic lesion lacking obvious intraepidermal
extension to be benign (i.e., nevus) and thus ignore the
possibility of a melanoma metastatic to the dermis. At any
rate, it goes without saying that the FINAL report should
include ALL available information (clinical, serological,
radiological, results of special studies), and not only that
detected on the slide.

On the other hand, a possible negative result of exam-
ining the slides without clinical information and discussing
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such preliminary diagnosis with a colleague, resident or
fellow, may be that of suffering a diagnostic “blunder” with
the subsequent ego “bruising”. As an example, a lesion on
the cheek in a 70-year-old woman with atrophy of the
epidermis, vacuolated cells at the dermal epidermal
junction, “consumption” of the epidermis (also known as
“zipper” sign (personal communication, Shea CR)), and
presence of pigmented cells in the papillary dermis may be
considered to be lentigo maligna type of melanoma in situ
with regression until the clinical history is reviewed to
indicate that the biopsy is from a bilateral plaque in an
African American woman, and thus likely corresponds to a
discoid lesion of lupus erythematosus!

This chapter reflects on how we apply the systematic
method to a selected group of dermatopathology diseases.

Dermatopathologic emergencies/Infectious
diseases

There are several infectious diseases that affect the skin and
require expedite management of the patient due to their
severity.

Among the fungal diseases, infection by Mucor, Fusar-
ium, and Aspergillus are probably the most frequent and
important in our country [2].

Mucor sp. is an aerobic saprophyte that can be
found almost in every continent. It particularly affects
immunosuppressed individuals, including oncologic and
diabetic patients. The most common locations are the
nose, lung, gastrointestinal tract, and skin. Clinically it
presents with small, erythematous macules that grow into
nodules and may ulcerate with a black eschar. Histolo-
gically, the dermis and subcutis are usually involved with
areas of necrosis and relatively little inflammatory infil-
trate (small and scattered foci of neutrophils and macro-
phages). In the areas of necrosis, sometimes within
vessels, and when using a ×40 objective, there will be
broad (10−20 μm in diameter), nonseptate hyphae with
branching close to 90° (Fig. 1) [3]. Due to the presence of
angioinvasion there may be frank vasculitis, thrombosis,
hemorrhage and ischemic infarction. In rare cases
the organisms may affect the epidermis. Special stains
(Grocott methenamine stain, GMS) or immunohis-
tochemistry will highlight the organisms (Fig. 1). Treat-
ment of Mucor requires immediate antifungal therapy and,
in many occasions, surgical resection of the affected area.

A less known form of Mucor infection, commonly caused
by Mucor irregularis, may present with chronic lesions,
mostly in immunocompetent individuals [4].

Fusarium sp. tends to present as cutaneous lesions,
mostly in neutropenic patients with underlying hematolo-
gical malignancies. When left untreated it disseminates

hematogenously and reaches up to 80% mortality. Thus, it
requires immediate antifungal treatment. Histologically, and
similar to Mucor, there is relatively little inflammation, with
areas of necrosis and small foci of neutrophils and macro-
phages in dermis and subcutis. The organisms are smaller
than Mucor, with septate hyphae between 3 and 8 μm in
diameter, and irregular branching ranging from 30 to 90°
(Fig. 2). There are large macroconidia that resemble “lol-
lypops”, as highlighted by GMS (Fig. 2) [5].

Aspergillus sp. affects mostly immunosuppressed
patients, particularly those treated with chronic corticoster-
oids. It spreads to the skin through the blood or else as
direct cutaneous inoculation. It can be acquired from air
condition vents and central heating systems. Histologically
there are zones of necrosis with small foci of septate hyphae
around 4 μm in diameter, with regular branching of 45°
(Fig. 3). When numerous enough, the organisms are
arranged in tightly packed clusters of hyphae. GMS and
immunohistochemistry will help detect the fungi (Fig. 3).

Fig. 1 a Characteristic size and shape of Mucor sp. organisms with 90°
branching. b Immunohistochemistry highlights the organisms (Anti-
Mucor antibody with light hematoxylin)
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As with Mucor, some cases may require surgery in addition
to antifungal therapy [6].

There are several viral processes that are relatively fre-
quently diagnosed in cutaneous biopsies.

Herpes zoster or simplex typically involve the epithelium
(epidermis, adnexa, or mucosae). There are grouped vesicles,
many times in a dermatomal distribution. The hallmark is the
presence of epithelial multinucleated giant cells with molding
of the nuclei (Fig. 4). These cells may be associated with
epithelial necrosis and acantholysis. Involvement of the
pilosebaceous units can be seen especially in recurrent
lesions, with the infected cells usually located in the outer root
sheath. Herpetic syringitis refers to involvement of the eccrine
ducts [7, 8]. Herpes simplex more frequently involves
the epithelium (commonly hair follicles and eccrine glands)
while zoster tends to reveal a denser perivascular infiltrate
(personal observation). However, definite genotyping requires
immunohistochemistry (Fig. 4).

Epstein Barr virus traditionally has been detected in
some lymphoproliferative disorders such as mononucleosis,
which rarely involve the skin. However, there are cases of

cutaneous lesions in immunosuppressed patients, such as
those receiving solid organ transplantation, that are desig-
nated as a group of post-transplant lymphoproliferative
disorders, ranging from reactive to fully neoplastic (see
below). Similarly, angioimmunoblastic lymphoma and
CD8-positive T-cell lymphoma typically show expression
of EBV in the neoplastic cells. Finally, there are some
solitary EBV lesions, mostly in elderly patients, that present
as cutaneous ulcers.

Bacterial infections

Necrotizing fasciitis, caused by “flesh-eating bacteria”, may
affect both competent and immunosuppressed patients. It is
considered to be a form of cellulitis that rapidly progresses
to necrosis of the skin and underlying tissue. It usually
occurs after a penetrating injury, followed by development
of erythema, blisters, and necrosis. Most of the lesions are
caused by Gram-negative bacilli, such as Escherichia coli,

Fig. 2 a Characteristic size and shape of Fusarium sp. organisms with
irregular branching. b Grocott methenamine stain highlights the
organisms with dilated conidiospores

Fig. 3 a Characteristic size and shape of Aspergillus sp. organisms
with 45° branching. b Immunohistochemistry highlights the organisms
(Anti-Aspergillus antibody with light hematoxylin)
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Vibrio, Aeromonas, and Gram-positive organisms (Strep-
tococcus, Staphylococcus, Clostridium, Bacteroides). In
some cases the infectious organisms may be multiple [9].

Histologically, it ranges from dermal edema with inter-
stitial infiltrate of neutrophils, lymphocyte and macrophages
to full destruction of vessels and extensive areas of necro-
sis. In general the organisms can be seen on H&E although
Gram stains may be helpful.

Mortality rate is high and can reach 50%. After diag-
nosis, it requires immediate treatment with antibiotics and
surgical debridement.

Syphilis, as with tuberculosis, has experienced a marked
comeback after years of declining incidence [10, 11].
Particularly after the AIDS epidemic, this infection has
become much more prevalent to the point that now it is not
uncommon to receive skin biopsies with this diagnosis.

Primary and secondary stages of syphilis involve the
skin. Primary chancre occurs at the site of inoculation
usually 3 weeks after exposure to Treponema pallidum. The
chancre usually occurs as a painless, button-like papule that
ulcerates centrally. If untreated, systemic dissemination of

spirochetes occurs during the secondary stage, up to
6 months after healing of the primary lesion, with a non-
pruritic, papulosquamous eruption. In the mucosae the
lesions are named condylomata lata, as soft, moist, red to
tan, flat-topped papules, nodules, or plaques. A possible
diagnostic pitfall is the presence of marked papillomatosis
in some of these lesions, mimicking squamous cell carci-
noma [12].

Histopathologically, the chancre shows thin to ulcerated
epidermis accompanied by a dense dermal infiltrate, usually
rich in plasma cells and lymphocytes. The blood vessels
typically show endarteritis obliterans (marked endothelial
swelling and proliferation associated with infiltration of the
vascular wall by inflammatory cells including plasma cells).
In secondary syphilis there tends to be a superficial and
deep dermal infiltrate with lymphocytes, macrophages, and
plasma cells. The epidermis may show acanthosis with
spongiosis, psoriasiform hyperplasia, interface dermatitis,
or pustules. Previously silver stains were used to detect the
spirochetes but now immunohistochemical studies with
antibodies against T. pallidum are available making the
diagnosis easier [13, 14].

Protozoal infections

Ameba infection still is an unusual disease in the USA, but
due to the severity of the infection, which can result in
dissemination to the central nervous system and death, it
should be considered one of the emergency diagnoses in
dermatopathology. It is usually acquired through mucosae.
The enteric route may result in perianal lesions. Swimming
in infected waters can involve the conjunctiva or sinonasal
areas, the latter also a route seen in some patients using
nasal rinses with tap water [15]. Clinically, there may be
cutaneous painful nodules with subsequent ulceration [16].

Histologically, amebas are difficult to distinguish from
macrophages. They are round or oval nucleated organisms
(Fig. 5), typically in the areas of necrosis. The CDC has an
antibody that helps detect them by immunohistochemistry.

Entities associated with systemic diseases

Pancreatic panniculitis is a type of panniculitis associated
with the release of pancreatic lipases into the blood stream.
Although rare (2−3% of all patients with pancreatic dis-
orders), it is very important to recognize this pattern since it
may be the first sign of pancreatic disease, including pan-
creatic adenocarcinoma. A common elicited clinical history
is that of acute abdominal discomfort/pain one day fol-
lowing consumption of significant amounts of alcohol.

There are tender erythematous plaques and nodules
mostly on the lower extremities. Although not frequently

Fig. 4 a Herpetic dermatitis. Multinucleated giant cells with the
characteristic nuclear molding. b Immunohistochemistry against
Herpes simplex antigens highlights the nuclei (Anti-Herpes simplex
antibody with light hematoxylin)

Common traps/pitfalls and emergency diagnosis in dermatopathology 131



mentioned in the Dermatopathology literature, a number of
these patients will show also concomitant arthritis [17].
Biopsies show a mostly lobular panniculitis with areas of fat
necrosis, saponification and focal calcification [18].

The treatment of pancreatic panniculitis is supportive and
depends on the underlying pancreatic pathology.

Erythema nodosum is another panniculitis that may be
associated with systemic disease [19]. There are an acute
and a chronic form. The acute form shows tender, bright red
or dusky red-purple nodules, 1−5 cm, on the anterior sur-
faces of the lower legs or on the calves, thighs, forearms,
hands, and exceptionally the face. The lesions usually do
not ulcerate and generally involute within a few weeks.
There may be accompanying fever, malaise, leukocytosis,
and arthropathy. Acute erythema nodosum occurs in 10
−20% of patients with sarcoidosis and is associated with a
good prognosis.

The chronic form (erythema nodosum migrans or sub-
acute nodular migratory panniculitis of Vilanova and Piñol)
presents one or several red, subcutaneous nodules on the
lower leg. Almost all the patients are women with recent
history of sore throat and arthralgia. The nodules enlarge by
peripheral extension into plaques, often with central clear-
ing. The duration may be from a few months to a few years.

Histologically [20], there is edema of the adipose septa
with a lymphohistiocytic infiltrate, with early neutrophils
and eosinophils. Frank vasculitis may be seen mostly in
cases associated to medications, including estrogenic oral
contraceptives. Fat necrosis is not prominent. Miescher
radial nodules are clusters of macrophages around small
blood vessels, or a slit-like space.

Later lesions show septal panniculitis with widening of
the septa inflammation involving the periphery of the fat
lobules. There are granulomas with macrophages and
multinucleated giant cells. Frank vasculitis and zones of fat

necrosis are more common in erythema induratum, a lobular
panniculitis associated with tuberculosis although some
cases have been reported in patients receiving targeted
therapies [21].

Many diseases can be associated with erythema nodo-
sum, including Crohn disease, sarcoidosis, leukemia, and
Hodgkin disease. Among the infections it is worth men-
tioning Streptococcus, Mycobacterium, Yersinia, Brucella,
Leptospira, Chlamydia, Coccidioidis, Histoplasma, derma-
tophytes, Blasto, and toxoplasmosis. Also Herpes simplex,
infectious mononucleosis, lymphogranuloma venereum,
ornithosis, and psittacosis. Lately, targeted therapies such as
Xeloda and newer immunotherapies have also been asso-
ciated with erythema nodosum [22, 23].

Granulomatosis with polyangiitis (formerly known as
Wegener disease) is a systemic disease that comprises a
triad of necrotizing granulomatous lesions in the upper
(and lower) respiratory tract, necrotizing vasculitis, and
focal glomerulonephritis. There may be involvement of
conjunctiva and pericardium. Serological studies detect
cANCA in many patients [24].

Histologically, there is a mixed infiltrate of lympho-
cytes, macrophages, and varying numbers of neutrophils
and eosinophils. The number of the latter is relatively low,
a difference with the prominent eosinophilic infiltrate seen
in Churg−Strauss syndrome (disease typically associated
with pANCA, and accompanied by asthma, fever,
peripheral neuropathy, cardiac lesions, oral ulceration and
mild renal disease). The vessels involved are mid-sized.
The interstitium contains granulomas without caseating
necrosis.

Granulomatous vasculitis associated with inflammatory
bowel disease. Up to 10−20% of patients with inflamma-
tory bowel disease patients develop cutaneous manifesta-
tions. There may be aphthous stomatitis, finger clubbing,
cutaneous polyarteritis nodosa, psoriasis, pyostomatitis
vegetans, erythema multiforme and vitiligo. In the skin it
usually presents as violaceous papules, nodules and plaques
that often ulcerate. Some authors refer to the extraintestinal
lesions as “metastatic” Crohn disease.

Histologically, there is usually a superficial and deep
infiltrate with lymphocytes, numerous neutrophils, plasma
cells, and scattered eosinophils, sometimes diffusely
infiltrating the subcutaneous tissue. There may be large
areas of confluent necrosis with macrophages and multi-
nucleated giant cells [25]. Some of the cases with more
prominent neutrophilic infiltrate resemble Sweet syn-
drome/pyoderma gangrenosum. Due to the typically dense
mononuclear infiltrate, the differential diagnosis includes
T- and B-cell lymphomas. Some of the lymphocytes in the
subcutaneous tissue may be seen around fat vacuoles,
reminiscent of the “rimming” seen in subcutaneous
panniculitis-like T-cell lymphoma. A helpful finding is

Fig. 5 High-powered view of an ameba in an area of
necrosis (arrowhead). Note the similarity with a large macrophage
(courtesy of Dr. Francisco Bravo)
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that gene rearrangement studies (IGH and TCR) are
negative in this type of vasculitis.

Polyarteritis nodosa is a rare disease of small- and
medium-sized muscular arteries in multiple organs,
including kidney, heart, liver, gastrointestinal tract, joints
and both peripheral and central nervous systems [24].
Cutaneous lesions are seen in 10−15% of cases, typically as
palpable purpura and foci of ulceration in the lower limbs.

Histologically, the dermis and subcutis show a perivas-
cular infiltrate with vessel wall damage and a predominance
of neutrophils over other inflammatory cells. Extravascular
granulomas are exceptional.

Neoplastic lesions

These lesions are important to detect because they may be
the first sign of the underlying syndrome [26–28].

Cowden or Multiple hamartoma syndrome is asso-
ciated with abnormalities of the PTEN gene (chromosome
10q). It has multiple trichilemmomas, mostly on the face,
and is associated with breast and thyroid neoplasms
(thyroid goiter and carcinoma, fibrocystic disease/gyne-
comastia), leukemia/lymphoma, and a hamartomatous
cerebellar lesion, Lhermitte Duclos disease (dysplastic
cerebellar gangliocytoma) [29].

Basal cell nevus syndrome (Gorlin syndrome) is an
autosomal dominant disease with mutation of the PTCH1
gene on 9q22-31. Patients have early onset of multiple basal
cell carcinomas, involving almost all areas of the body. The
patients also may develop hamartomatous, follicular-related
lesions on the palms and plants (palmoplantar pits), folli-
cular cysts, cutaneous and odontogenic keratocysts, frontal
bossing, calcification of the falx cerebri, medulloblastomas,
and fibrosarcomas. Very rarely, lesions similar to those of
the basal cell nevus syndrome may be limited to an area of
the skin, also called linear unilateral basal cell nevus.

Brooke-Spiegler syndrome is associated with multiple
cylindromas/spiradenomas. It is autosomal dominant,
characterized by a mutation in the CYLD gene on chro-
mosome 16q12-13. The patients often present with multiple
tumors, primarily on the head and neck.

Gardner syndrome (familial adenosis polyposis) is
characterized by numerous adenomatous polyps in the
colon, with a high risk for developing carcinoma. There are
mutations in the Adenomatous Polyposis Coli (APC) gene
resulting in gastrointestinal polyps (in colon, stomach, and
upper small intestine), multiple osteomas, and congenital
hypertrophy of retinal pigmented epithelium. Cutaneous
findings include follicular cysts (infundibular type, with
focal ghost cells as in pilomatricomas or columns of focal
parakeratosis as in porokeratosis) [30]. Also frequent are
cutaneous and deeply located fibromas and desmoid tumors.
A special type is the nuchal-type fibroma, a lesion

composed of mature, benign fibrous tissue, intermixed with
adipose tissue, and typically presenting on the nape [31].

Muir-Torre syndrome includes development of visceral
neoplasms, usually gastrointestinal carcinomas and polyps,
but also laryngeal, genitourinary, and hematolymphoid
neoplasms [32]. In the skin, these patients have sebaceous
neoplasms such as sebaceous adenoma, sebaceoma, and
sebaceous carcinoma, some of them with cystic morphol-
ogy. In addition, there may be multiple cutaneous keratoa-
canthomas (usually with focal sebaceous differentiation)
and standard follicular cysts. Immunohistochemistry may
be used to detect loss of expression mismatch repair pro-
teins (MLH1, PMS2, MSH2, and MSH6) in which case the
patient is very likely to have the associated syndrome.

Carney complex shows multiple cutaneous myxomas,
together with lentiginous lesions and epithelioid blue nevus/
epithelioid melanocytoma [33]. These lesions are usually
situated in the dermis, with heavily pigmented epithelioid
and spindle cells, along with admixed pigment-laden mac-
rophages. The overlying epidermis usually has hyperplasia
or ulceration. Despite the relatively high number of positive
sentinel lymph nodes in these patients, they seem to mostly
behave in a benign fashion. Most of these patients
demonstrate loss of expression of the protein kinase A
regulatory subunit (R1alpha) (from the PRKAR1A gene on
chromosome 17q22-24)

BAP1 loss is a hallmark of a familial cancer susceptibility
syndrome (see also the article on melanocytic lesions fron
this series). This syndrome is associated with renal cell
carcinomas, mesotheliomas, cholangiocarcinomas, cuta-
neous and uveal melanomas [34]. Since BAP1 expression
may be studied by immunohistochemistry, it has been
shown that sporadic lesions may happen in patients with no
germline mutation [35].

Important epithelial neoplasms

The following lesions may be misdiagnosed as benign
due to their low degree of cytologic and architectural
atypia.

Digital/Acral papillary adenocarcinoma is a rare and
often misdiagnosed malignant tumor of the sweat glands,
most commonly encountered on the distal extremities [36].
Although most lesions have a papillary pattern they may be
mostly solid with squamous differentiation. In general, they
lack significant cytologic atypia and they may only show
focal infiltrative pattern at the periphery [37]. Thus, any
adnexal tumor of the acral regions should be considered a
potential acral papillary adenocarcinoma. Immunohisto-
chemically, these lesions express focal S-100, p63, and
CEA. Due to the relatively high metastatic potential of
the tumor, it is recommended to pursue wide local
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excision, sometimes resulting in amputation; some institu-
tions recommend examination of sentinel lymph nodes.

Microcystic adnexal carcinoma is a solitary lesion, on
middle-aged individuals, mostly women, on the upper lip or
around the mouth. Histologically, it is deeply infiltrative
including involvement of the subcutaneous tissue with
perineural invasion [38]. The main difficulty in its diagnosis
is that the superficial portion shows superficial keratin-filled
lumina resembling trichoepithelioma and thus it may be
interpreted as a benign lesion. The deeper areas show small,
well-formed ducts, resembling syringoma. Perineural inva-
sion is frequent.

Verrucous carcinoma is an epithelial lesion characterized
by papillomatosis and low-degree of cytologic atypia [39].
Since they are more commonly seen in sensitive areas
(penis, vulva) sometimes the biopsies are superficial, and
thus do not allow to observe the characteristic blunt, wide
shape of the rete ridges.

Merkel cell carcinoma is a neuroendocrine neoplasm
related to the Merkel/Toker cells in the skin. Most lesions
occur in elderly individuals associated with solar damage. A
second type develops in younger individuals, and is com-
monly related to infection by a Polyoma virus [40]. The
tumor is characterized by basaloid cells and thus can be
confused with a basal cell carcinoma, a lesion with much
less aggressive behavior than Merkel cell carcinoma.
Immunohistochemistry reveals expression of neuroendo-
crine markers (synaptophysin and chromogranin), CK20,
and neurofilaments. A helpful finding is the detection of a
dot-like, perinuclear pattern in many of these markers. On
the other hand, it is important to remember that up to 15%
of basal cell carcinomas may express neuroendocrine mar-
kers. In case of doubt, in “basal cell carcinomas” with high
numbers of mitotic figures and apoptotic bodies (“starry
sky”), we recommend performing a CK20 and, if doubt still
persists, a keratin to rule out the dot-like pattern of Merkel
cell carcinoma. Analysis of the immune inflammatory
infiltrates [41] and of the pattern of metastasis in sentinel
lymph nodes [42] improves clinical stratification of patients
with cutaneous Merkel cell carcinoma.

Important lymphoproliferative disorders

Blastic plasmacytoid dendritic cell neoplasm (previously
known as blastic natural killer cell lymphoma, agranular
CD4+ natural killer cell leukemia, agranular CD4+
CD56+ hematodermic neoplasm) is an aggressive
neoplasm with differentiation toward a type of plasmacy-
toid dendritic cell precursors [43]. It may present as papules
and nodules on the head and neck, trunk and proximal
extremities. Histologically, at low power there are appar-
ently innocuous dermal lesions, with an infiltrate of

mononuclear cells showing only relatively moderate degree
of cytologic atypia (Fig. 6). Despite their bland appearance,
most patients die within one year from diagnosis [44].

The immunohistochemical profile may be deceiving
since the cells, despite not having a lymphoid lineage,
express CD4 and thus may be confused with mycosis fun-
goides cells. A mnemonic rule (personal communication;
Tetzlaff MT) is “CD123456”, since these tumor cells
express CD123, CD4, and CD56 (Fig. 7).

Fig. 6 a Low power view of a cutaneous lesion of blastic plasmacytoid
dendritic cell neoplasm. Predominantly perivascular mononuclear
infiltrate respecting the epidermis. b High power view of the neoplastic
cells with hyperchromatic nuclei
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The lesions do not respond to standard antileukemic
therapies but there have been some positive responses to
targeted therapy against CD123 [45]. Then, a possible
diagnostic pitfall is the loss of CD123 expression by the
tumor cells in some cases treated with the monoclonal anti-
CD123 antibody.

Post-transplant lymphoproliferative disorders usually
occur after solid-tumor transplantation but they may be seen
in patients receiving other types of immunosuppressive

therapies such as methotrexate (treatment of rheumatoid
arthritis, psoriasis). These patients develop EBV-related B-
cell processes that range all the way from reactive (that
often regress after discontinuation of the therapy) to full-
blown lymphomas requiring chemotherapy.

The lesions range from macules/papules to nodules with
possible ulceration [46]. Histologically, there are mixed
infiltrates of lymphocytes, macrophages, plasma cells, neu-
trophils, and eosinophils. Immunohistochemically, they con-
tain CD3 and CD20 cells [47], sometimes with numerous
CD30 cells (likely activated lymphocytes). EBV infection can
be detected with immunohistochemistry against EBV-late
membrane protein or with in situ hybridization (EBER).

CD8 epidermotropic lymphoproliferative disorders
range from low-grade lesions such as lymphomatoid
papulosis (type D), mycosis fungoides (usually in young
African American and Hispanic females, with good prog-
nosis) to high-grade CD8 cutaneous T-cell lymphomas
(Berti lymphoma) [48, 49]. All three can be indistinguish-
able histologically, based upon the presence of a T-cell
(CD3) infiltrate with natural killer features. Thus clinical
pathologic correlation is essential (waxing and waning
papules in lymphomatoid papulosis; long-standing macules
and plaques in CD8 mycosis fungoides [50]; rapidly evol-
ving plaques, with ulceration in CD8 cutaneous lymphoma).

Important melanocytic lesions

It may be stated that all melanocytic lesions are important
due to the sometimes difficult distinction between benign
and malignant ones, and the relatively aggressive behavior
of cutaneous melanoma. However, it is worth highlighting
the following entities:

Nevoid melanoma is a term used to describe malignant
melanocytic lesions that show many histologic features
associated with a diagnosis of nevus: minimal pagetoid
upward migration, apparent maturation in the dermis, and
small cellular size. However, these lesions tend to show
dermal mitotic figures at all levels of the dermis, high
proliferation rate with anti-Ki67, and abnormal labeling
with HMB45 (patchy pattern in contrast with the zonation
pattern with decreased expression from epidermis to dermis
seen in nevi) [51, 52].

Regarding the finding of dermal mitotic figures, although
they are a very important marker associated with a diagnosis
of melanoma, they can also be seen in any melanocytic
lesion from very young (less than 1 year of age) individuals
and from patients with high hormonal levels (such as
pregnant women or receiving hormonal therapy) [53].

Desmoplastic melanoma is sometimes a challen-
ging diagnosis, particularly in those lesions not associated
with an obvious intraepidermal component or when dealing

Fig. 7 Blastic plasmacytoid dendritic cell neoplasm. Expression
of a CD123, b CD4, and c CD56 (Diaminobenzidine with light
hematoxylin)
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with a re-biopsy of a prior lesion since desmoplastic mel-
anoma can mimic a dermal scar. They tend to be amelanotic
so the treating physician may not consider this diagnostic
possibility in their clinical differential diagnosis.

Histologically, a diagnosis of desmoplastic melanoma
should be used for relatively hypocellular lesions composed
of spindle cells, with large, hyperchromatic, oval nuclei,
within a fibromyxoid stroma [54, 55]. In general, we should
be cautious with any specimen, particularly from the head
and neck in an elderly individual, with a scar from a prior
“biopsy”, which we have not already reviewed. In such
cases we have to consider the possibility of using immu-
nohistochemistry with anti-S100 or anti-SOX10, the two
markers more likely to be preserved in desmoplastic mela-
noma. A possible pitfall with these two markers is the
detection of positive Schwann cells or scattered, entrapped
adnexal glandular cells within the fibrous stroma of a scar.
Thus, it is important to determine that most of the spindle
cells in the suspicious areas are positive for these markers,
and not only a few scattered and isolated cells.

BAP1-deficient lesions (see also above) may be sporadic
or associated with a germline mutation of the BAP1
(BRCA1 associated protein 1) gene. These lesions show two
distinct components (Fig. 8). A peripheral one has small
cells with maturation, consistent with a standard, pre-
dominantly intradermal nevus. A second component has
large, epithelioid cells, with a resemblance to Spitz nevus
cells. They have large, central nuclei, with visible nucleoli.
Mitotic figures are very rare in either type of cells [34].
Immunohistochemically, the small, peripheral cells tend to
be negative with HMB45 while the central, large cells
usually show at least focal HMB45 positivity. There is low
proliferation with anti-Ki67 in either component. Both
components or only the larger cells will demonstrate loss of
BAP1 nuclear expression. Furthermore, in contrast with
Spitz nevi, there is expression of BRAF in more than 90%
of these lesions. Regarding behavior, most of melanocytic
lesions lacking BAP1 expression behave in a benign fash-
ion, although we have seen several cases with subsequent
recurrence and metastasis, and therefore qualifying for a
diagnosis of melanoma [35].

Important soft tissue tumors

Epithelioid fibrous histiocytoma is a benign fibrohistiocytic
lesion that is important for its possible confusion with
melanocytic lesions (see also another article in this ser-
ies) [56]. It is more common on the trunk and extremities of
young adults, between 0.5 and 2 cm in size. Histologically,
these lesions are composed of plump, epithelioid cells with
abundant eosinophilic cytoplasm and eccentrically placed
nuclei with vesicular chromatin and small nucleoli. There is

Fig. 8 BAP1-deficient melanocytic nevus. a Intermediate power view
of the two components: large, epithelioid cells with a spitzoid mor-
phology and small, standard intradermal nevus cells. b Loss of nuclear
expression of BAP1 in the nuclei of lesional cells (expression pre-
served in the epithelial cells as internal control) (anti-BAP1antibody
with light hematoxylin)
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a mostly fibrous stroma, with at least focal thick (keloidal)
collagen fibers, mostly at the periphery of the lesion. The
overlying epidermis tends to be flat with a peripheral col-
larette [57].

The lesional cells express the characteristic markers of
fibrohistiocytic cells, i.e., CD68, factor XIIIa, CD163, and
D2-40, while lacking expression of melanocytic markers
(S100, tyrosinase). Interestingly, the tumor cells may
express ALK, in relation to the fusion alterations of this
gene seen in these lesions [58].

Low-grade fibromyxoid sarcoma is a rare, painless, slow
growing tumor commonly situated in the deep soft tissues
of the lower extremity, trunk, and upper extremity, more
commonly in male adults. This lesion is important because
despite its low-grade histology it may present a delayed, but
aggressive behavior with distant metastasis. It has a mor-
phologic resemblance with epithelioid fibrosarcoma,
although molecular studies seem to suggest that they are
separated entities [59, 60].

The lesions appear well circumscribed but may also con-
tain infiltrative areas. There are hypercellular and hypocellular
regions with thick-walled, curvilinear vessels. The more cel-
lular areas have a myxoid appearance, with whorls or nodules.
The less cellular areas have a more fibrous stroma. The cells
are deceptively bland with small hyperchromatic cells,
clumped chromatin, and small nucleoli. There are very rare
mitotic figures (~1/50 high power fields). The fibrous and
myxoid zones can be abruptly separated or else transition
between the two. There may be areas with giant rosettes.
There are very rare mitotic figures (~1/50 high power fields).

Immunohistochemically, there is strong and diffuse
granular labeling for MUC4 [61]. Epithelial membrane
antigen, CD99, and BCL2 can be positive, and rarely focal
claudin-1 and DOG-1 [62, 63]. These lesions have (7;16)
(q34;p11) translocation, resulting in the FUS-CREB3L2
fusion gene and, leass frequently a FUS-CREB3L1 fusion
resulting from t(11;16)(p11;p11) or a EWSR1-CREB3L1
fusion [64].

Summary

This chapter describes the diagnostic features of some of the
most important lesions in Dermatopathology because they
constitute diagnostic emergencies (infections, vasculitis) or
are associated with internal malignancies/syndromes
(Cowden, Muir-Torre, BAP1, Gardner, Gorlin) or have
important differential diagnoses or possible diagnostic pit-
falls (acral digital adenocarcinoma, microcystic adnexal
carcinoma, Merkel cell carcinoma, blastic plasmodendritic
neoplasm, post-transplant lymphoproliferative disorders,
CD8 epidermotropic cutaneous lesions, nevoid melanoma,
desmoplastic melanoma, epithelioid fibrous histiocytoma,

and low-grade fibromyxoid sarcoma). Use of a systematic
approach to the diagnosis and consideration of these sce-
narios in the differential diagnosis of cutaneous biopsies
will help establish the correct diagnosis and avoid possible
pitfalls.
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