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H&E, original magnification 200 (original magnification 
400 [inset in top left corner]).

CD1a, original magnification 200.

The best diagnosis is:
a. extramammary Paget disease
b. Langerhans cell histiocytosis
c. melanoma in situ
d. pagetoid Bowen disease
e. patch-stage mycosis fungoides

Langerhans Cell Histiocytosis
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Langerhans cell histiocytosis (LCH), previously 
known as histiocytosis X,1,2 is an abnormal 
clonal proliferation of Langerhans cells that 

is histologically characterized by papillary dermal 
infiltration of uniformly large ovoid cells that are  
15 to 25 m in diameter, with abundant eosinophilic 
cytoplasm and vesicular reniform (kidney-shaped) 
nuclei with inconspicuous nucleoli (Figure 1). Epider-
motropic Langerhans cells may be prominent, both 
singular or in clusters.3 
 In LCH, the dermal Langerhans cells often are 
admixed with variable numbers of eosinophils, lym-
phocytes, histiocytes, neutrophils, plasma cells, and 
mast cells.3,4 Secondary features such as crust, pustule 
formation, hemorrhage, and/or necrosis may obscure 
the usual LCH infiltrate, rendering diagnosis difficult 
on routine hematoxylin and eosin histologic sections. 
Older nonproliferative lesions of LCH may appear 
granulomatous, xanthomatous, or fibrotic.5,6

 Immunohistochemical (IHC) markers for Langerhans 
cells include CD1a (Figure 2), HLA-DR antigen, 
S-100, and langerin (also known as CD207).7-10 The 
presence of Birbeck granules on electron microscopy 
is pathognomonic for Langerhans cells. Birbeck gran-
ules are tennis racket–shaped or rod-shaped organ-
elles with a zipperlike appearance along the handle. 
Although diagnostic of Langerhans cells, the avail-
ability of reliable IHC stains has superseded electron 
microscopy in confirming the diagnosis of LCH.
 The dense, often bandlike, papillary dermal infil-
trate of LCH invites histologic comparison to patch-
stage mycosis fungoides (MF)(Figure 3), which is  
further complicated by epidermotropic Langerhans 
cells mimicking the Darier-Pautrier microabscesses 
of MF. However, unlike the large eosinophilic cells 
of LCH, the infiltrating cells of patch-stage MF are 
small, round, basophilic lymphocytes with a high 
nuclear to cytoplasmic ratio. The neoplastic lympho-
cytes of MF typically have a CD4 helper T cell im-
munohistochemical profile and generally are negative 
for Langerhans cell IHC markers. An atypical lym-
phoid infiltrate rarely may have few CD1a cells.11

 The atypical melanocytes of melanoma in situ do 
not share the reniform nuclei of Langerhans cells. 
Melanoma cells are variably epithelioid or spindled, 
often with conspicuous eosinophilic nucleoli and 
finely pigmented cytoplasm (Figure 4). Nesting of me-
lanocytes along the dermoepidermal junction may be 
another helpful distinguishing feature.12

 The tumor cells of extramammary Paget (EMP) 
disease are large with abundant pale cytoplasm,  
copious mucin, and pleomorphic nuclei with mitotic 

figures. As in LCH, lesions of EMP exhibit large in-
traepidermal cells that are either single or in small 
clusters (Figure 5). In contrast, the greatest concen-
tration of EMP tumor cells is localized to the basal 
and parabasal epidermis, and EMP cells rarely in-
vade the dermis. Extramammary Paget cells stain 
positively with carcinoembryonic antigen, CA15-3,  
KA-93, CD5, CD23, epithelial membrane antigen, 
and low-molecular-weight keratins. Intracellular mu-
cin may be highlighted with mucicarmine, Alcian 
blue, colloidal iron, and periodic acid–Schiff stains.  

Langerhans Cell Histiocytosis

Figure 2. Langerhans cells stain diffusely positive with 
CD1a (original magnification 200).

Figure 1. Papillary dermal infiltrate with epidermotropism 
of large ovoid Langerhans cells causing a subepidermal 
cleft with several interspersed eosinophils (H&E, original 
magnification 200). Characteristic reniform nucleus of a 
Langerhans cell (H&E, original magnification 400 [inset 
in top left corner]). 
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Extramammary Paget cells do not stain with Langerhans 
cell markers.
 Bowen disease, a form of cutaneous squamous cell 
carcinoma in situ, is histologically characterized by 
full-thickness keratinocyte atypia of the epidermis, 
mitotic figures, dyskeratosis, and loss of the granular 
layer with overlying parakeratosis. The pagetoid vari-
ant of Bowen disease is distinguished by nests of large 
atypical keratinocytes with pale cytoplasm and thin 
intervening strands of relatively normal keratinocytes, 
giving the appearance of epidermotropism (Figure 6). 
Invasive carcinoma develops in approximately 8% of 
untreated cases, which makes dermal invasion of the 

malignant cells rare.13 In cases where it is difficult to 
distinguish pagetoid Bowen disease from the epider-
motropism of LCH, IHC staining becomes helpful, 
as the tumor cells of Bowen disease are negative for 
CD1a and other Langerhans cell markers.
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Figure 6. The pagetoid variant of Bowen disease (squa-
mous cell carcinoma in situ) reveals nests of large 
atypical keratinocytes and intervening thin strands of 
relatively normal keratinocytes (H&E, original magnifica-
tion 100).

Figure 5. Extramammary Paget disease is characterized 
by large pleomorphic cells with abundant pale cyto-
plasm, copious mucin, and crushing of the basal layer 
(H&E, original magnification 100).

Figure 4. Nested and single atypical pigmented melano-
cytes throughout all layers of the epidermis and invading 
into the superficial dermis, as seen in superficial spread-
ing melanoma (H&E, original magnification 100).

Figure 3. Bandlike infiltrate of atypical lymphocytes with 
epidermotropic cells, as seen in patch-stage mycosis 
fungoides (H&E, original magnification 200).
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