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Abstract

We describe the histopathological characteristics of viral skin infections. Herpes simplex 
virus and varicella-zoster virus produce an intraepidermal vesicle with variable degrees 
of epithelial necrosis. Typical indings include keratinocytes with ballooned nuclei with a 
ground-glass appearance and giant multinucleated keratinocytes. In the endothelial cells 
of the dermal blood vessels, cytomegalovirus produces large eosinophilic nuclear inclusions 
surrounded by a clear halo. Human herpes virus 8 is etiologically associated with Kaposi 
sarcoma. In its early stages, this tumor contains blood vessels with a ine endothelium 
passing through the dermal collagen bundles. In the plaque and nodular stages, the 
vessel lumens are more clearly visible and there is a progressive increase in the number 
of neoplastic spindle cells with a low degree of pleomorphism and atypia, and occasional 
mitoses. The iniltrate is made up of lymphocytes and plasma cells. Contagious ecthyma 
and milker’s nodule give rise to an acanthotic epidermis with ballooned keratinocytes 
containing eosinophilic cytoplasmic viral inclusions. Molluscum contagiosum shows 
lobules of epithelium that open onto the epidermal surface and characteristic inclusion 
bodies. Acanthosis, papillomatosis, and hyperkeratosis are observed in common warts, 
with conluence of the epidermal ridges in the center of the lesion and koilocytes.
© 2009 Elsevier España, S.L. and AEDV. All rights reserved.
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Histopatología de las infecciones víricas cutáneas más frecuentes

Resumen

En este trabajo describimos las características histopatológicas de las infecciones víricas 
cutáneas. El herpes simple y el virus varicela-zóster producen una vesícula intraepidérmica 
con grados variables de necrosis epitelial. Son característicos los queratinocitos con nú-
cleos balonizados con aspecto de vidrio esmerilado y los queratinocitos gigantes multinu-
cleados. El citomegalovirus produce grandes inclusiones nucleares eosinóilas rodeadas de 
un halo claro en los endotelios de los vasos dérmicos. El herpes virus tipo 8 se relaciona 
etiológicamente con el sarcoma de Kaposi, que en sus fases iniciales muestra luces vascu-
lares de endotelios inos disecando los haces de colágeno dérmicos. En las fases en placa y 



202 L. Requena, C. Requena

Table 1 lists the most common viral skin infections, 
whose histopathologic features will be reviewed here. 

Histopathologic Features of Skin Infections 
Due to Herpes Simplex Virus  
and Varicella-Zoster Virus

Histopathologic findings of biopsies of fully developed labial 
(Figure 1) and genital (Figure 2) vesicles due to herpes 
simplex virus, and vesicles caused by varicella virus (Figure 3) 
 consist of an intraepidermal blister with varying degrees 
of epithelial necrosis. The most typical changes in the 
nuclei of epidermal keratinocytes involve the peripheral 
margination of chromatin, which seems to attach to 
the nuclear membrane. The resulting ballooned nuclei 
appear ringed and acquire a ground-glass appearance. The 
earliest noteworthy abnormality in the cytoplasm of these 

keratinocytes is the presence of vacuolization. Initially 
changes are found along the basal layer of the epidermis, 
but they soon spread upward until the entire thickness of 
the epidermis becomes affected.1 Two mechanisms are 

nodular las luces vasculares son más visibles, aumenta progresivamente el número de cé-
lulas fusiformes tumorales con discreto grado de atipia y pleomorismo y algunas mitosis. 
El iniltrado se compone de linfocitos y células plasmáticas. El orf y el nódulo de los orde-
ñadores inducen una epidermis acantósica con queratinocitos balonizados que contienen 
inclusiones víricas citoplasmáticas eosinóilas. El molusco contagioso muestra lóbulos de 
epitelio abiertos a la supericie epidérmica con característicos cuerpos de inclusión. En las 
verrugas vulgares aparece acantosis, papilomatosis e hiperqueratosis, con conluencia de 
las crestas epidérmicas hacia el centro de la lesión y coilocitos.
© 2009 Elsevier España, S.L. y AEDV. Todos los derechos reservados.

Figure 1 Histopathology showing a labial herpes simplex viral 
lesion that consisted of an intraepidermal vesicle with varying 
degrees of epithelial necrosis. The most typical changes are 
evident in the nuclei of epidermal keratinocytes, where there 
is peripheral margination of chromatin attached to the nuclear 
membrane. The result is keratinocytes with ballooned nuclei 
that appear ringed and have a ground-glass appearance. The 
earliest noteworthy abnormality in the cytoplasm of these 
keratinocytes is the presence of vacuolization. (Hematoxylin-
eosin stain; A, magniication ×10; B, ×40; C, ×200; D, ×400). 

Figure 2 Histopathology showing a genital herpes simplex 
lesion with features similar to the preceding igure. (Hematoxylin-
eosin stain; A, magniication ×10; B, ×40; C, ×200; D, ×400).  

Figure 3 Histopathology showing a varicella lesion. The 
characteristics are indistinguishable from those found in labial or 
genital herpes simplex lesions. (Hematoxylin-eosin stain; A, 
magniication ×10; B, ×40; C, ×200; D, ×400).

A B

C D 
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involved in the formation of intraepidermal vesicles: one 
is the ballooning of keratinocytes and the other is the 
reticular degeneration of the epidermis. It is common to 
see ballooned keratinocytes in viral infections. Affected 
cells appear swollen and isolated from neighboring cells 
because of the loss of intercellular connections. This 
process has been termed secondary acantholysis to 
differentiate it from the primary form, which appears in 
autoimmune diseases by way of antidesmosomal antibody 
mediation, as in variants of pemphigus. The cytoplasm of 
ballooned cells have an even, eosinophilic staining, and 
giant multinucleated cells are often present. These nuclei 
also display the aforementioned abnormalities, which can 
be observed in Tzanck cytodiagnostic smears. 

Reticular degeneration is the result of swelling, or 
progressive hydropic degeneration, of epidermal 
keratinocytes, which appear large and clear, with traces 
of cytoplasm remaining at the periphery. As the cells swell, 
they break, contributing to the formation of intraepidermal 
vesicles. Unlike ballooning, reticular degeneration is not 
confined to viral infections, but can also be seen in acute 
contact dermatitis. Keratinocyte ballooning is generally 
more evident in cells at the base of a vesicle, whereas 
reticular degeneration is more intense on the vesicle 
surface and around the edges. 

It is easier to see intranuclear eosinophilic inclusions in 
herpes lesion biopsies than in smears obtained by the Tzanck 
cytodiagnostic procedure. Inclusions are more evident in the 
nuclei of giant multinucleated cells, particularly if lesions 
are already several days old. In addition to the presence of 
isolated cells with the characteristic nuclear abnormalities, 
neutrophils and fibrin can also be detected inside herpes 
vesicles. Leukocytoclastic vasculitis in the superficial dermis 

underlying the lesion has been described in herpes simplex, 
varicella, and herpes zoster histopathology2,3 (Figure 4). 
The dermal inflammation that typically accompanies these 
lesions is more marked in herpes simplex than in herpes 
zoster and it is not unusual to find atypical lymphocytes 
in herpes simplex infiltrates.4 A recent study reported 
intense lymphocytic infiltrates giving the appearance of 
cutaneous lymphoma on histopathologic evaluation of skin 
infections due to either herpes simplex or varicella-zoster 
virus5 (Figure 5, A and B). Immunohistochemical analysis 
of the infiltrate showed that it was composed mainly of 
T cells and that CD30 and CD56 expression was variable. 
Polymerase chain reaction (PCR) demonstrated monoclonal 
T-cell populations in 2 cases, increasing the difficulty of 
differential diagnosis with true lymphoma.

It is not unusual for herpes zoster lesions to affect 
epithelial cells of the pilosebaceous unit. The exclusive 
involvement of that unit, with subtle cytopathologic 
findings typically confined to the epithelium of the hair 
follicle and the sebaceous gland, without epidermal 
participation, has recently been proposed to be a specific 
sign of the onset of a herpes zoster lesion6 (Figure 
6). These subtle histopathologic findings indicate the 
so-called herpes incognito lesions, or herpetic folliculitis,7 

and they appear before vesicles develop. Epithelial 
cells of the outer root sheath and sebaceous cells 
are ballooned and their nuclei have a ground-glass 
appearance. They are multinucleated or mummified as 
a result of cellular necrosis secondary to varicella-zoster 
virus infection. Clinically, the onset is characterized by 
painful, erythematous papules. Several days pass before 
the vesicles typical of herpes zoster develop. More unusual 
is epithelial eccrine gland involvement, whether of the 
secretory portions or of the dermal or intraepidermal 
excretory ducts.8 Cytologic characteristics cannot be 
identified in some tissue samples from herpes lesions 
of the adnexal epithelium, so that only serial slices can 

Figure 4  Histopathology of a herpes zoster lesion showing 
leukocytoclastic vasculitis in the dermis underlying the 
intraepidermal vesicle. (Hematoxylin-eosin stain; A, magniication 
×10; B, ×40; C, ×200; D, ×400).

Herpes virus

 Herpes simplex types 1 and 2
 Varicella and herpes zoster 
 Kaposi varicelliform eruption 
 Cytomegalovirus 
 Epstein-Barr virus 
 Human herpesvirus 6 
 Human herpesvirus 7 
 Human herpesvirus 8 
Parapoxvirus 

 Contagious ecthyma (orf ulcer) 
 Milker’s nodule 
 Molluscum contagiosum 
Papillomavirus 

 Warts 
 Focal epithelial hyperplasia (Heck disease) 
 Bowenoid papulosis 
 Epidermodysplasia verruciformis 
Parvovirus 

 Infectious erythema 
 Purpuric glove-and-sock syndrome 
Coxsackievirus 

 Hand-foot-mouth disease 

Table 1 The Most Common Viral Skin Infections
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demonstrate the presence of giant multinucleated cells 
with a ground-glass appearance. Immunohistochemical 
analyses have also demonstrated viral antigen presence 
in nerve fibers of the dermis underlying herpes vesicles in 
varicella-zoster viral infections.9,10 

The histopathologic differential diagnosis of herpes 
simplex and varicella-zoster viral infections may be 
established immunohistochemically. Commercial 
monoclonal antibodies are currently available for herpes 
simplex virus type 1 (Figure 7), type 2 (Figure 8), and 
varicella-zoster virus (Figure 9).11,12 Immunohistochemical 
findings reveal diffuse staining of infected nuclei, although 
staining is more intense at the edges, confirming the 
observation of cells with peripheral margination of 

chromatin. However, these studies also demonstrate 
viral antigens not only in the epidermis but also in 
epithelial hair follicles and sebaceous glands, most 
often in varicella-zoster viral infections. These antigens 
are found in lower proportions in nerves and dermal 
structures. In contrast, herpes simplex viral antigens 
are usually located in epidermal keratinocytes and only 
occasionally affect the superficial portion of the follicular 
infundibulum and never the sebaceous glands or nerves 
of the dermis. Based on such immunohistochemical 
studies and the demonstration of viral antigens in various 
cutaneous structures, it has been possible to establish 
the sequence of herpes zoster lesion reactivation. In 
the initial phases, the varicella-zoster virus travels from 
the dorsal root ganglion to the sensory nerves of the 

Figure 5 Histopathology of a pseudolymphoma overlying a 
herpes zoster lesion. A, the epithelium of a hair follicle and a 
sebaceous gland show cell changes typical of herpes virus 
infections. B, abundant atypical lymphocytes and evidence of 
mitosis in the iniltrate surrounding the lesion. (Hematoxylin-
eosin stain; A, magniication ×10; B, ×40; C, ×200; D, ×400).

Figure 7 Immunohistochemical staining for herpes simplex 
virus type 1 of the lesion shown in Figure 1. (A, magniication 
×10; B, ×40; C, ×200; D, ×400).

Figure 6 Views of a recently formed herpes zoster lesion 
showing typical epithelial cell abnormalities in hair follicles, 
without epidermal involvement. (Hematoxylin-eosin stain; A, 
magniication ×10; B, ×40; C, ×200; D, ×400).



Histopathology of the More Common Viral Skin Infections 205

dermis and to perineural dendrocytes. (This is not the 
case in varicella lesions.) By means of these nerves, the 
virus reaches the pilosebaceous units, which are highly 
innervated and are the first epithelial structures infected. 
From the pilosebaceous unit the infection extends to 
epidermal keratinocytes. In other words, a histopathologic 
finding of pilosebaceous involvement is characteristic 
of incipient erythematous lesions, whereas epidermal 
involvement and the formation of vesicles will be found in 
fully developed lesions. The main cytopathologic findings 
inside varicella-zoster virus infected hair follicles are the 
keratinocytes of the outer root sheath of the isthmus and 
its connection with the sebaceous gland. These cells are 
much less evident in the epithelium of the infundibulum 
and the lower segment, apparently because the varicella-

zoster virus has a tendency to migrate along myelinated 
sensory nerve fibers in the follicular isthmus. This virus 
has no predilection for nonmyelinated sensory nerve 
fibers innervating the epidermis.6 

Many processes have been described as forming in scars 
left by herpes zoster lesions13-51 (Table 2). These new lesions 
may appear immediately after resolution of the herpes 
zoster vesicles or some time later. The pathogenesis is 
poorly understood, although type II or IV hypersensitivity 
mechanisms and the Koebner phenomenon have been 
suggested as possible triggers. Results have been variable 
in studies attempting to demonstrate the presence of 
varicella-zoster viral material in lesions that form in scars. 
Discrepancies are probably attributable to variations in the 
interval between an acute episode and the appearance of 
secondary lesions after scarring; positive results are more 
likely in lesions that have formed recently than in those 
that develop over a longer period. 

Histopathology of Cutaneous Infection Due  
to Cytomegalovirus 

In cytomegalovirus infections the characteristic observations 
are made in endothelial cells of dermal blood vessels. The 

Figure 8 Immunohistochemical staining for herpes simplex 
virus type 2 of the lesion shown in Figure 2. (A, magniication 
×10; B, x40; C, ×200; D, x400).

Figure 9 Immunohistochemical staining showing hair follicle 
and eccrine gland epithelial cell positivity for varicella-zoster 
virus in a herpes zoster lesion. (A, magniication ×10; B, ×40; C, 
×200; D, ×400).

Comedones13

Xanthomas14 

Annular granuloma15-28 

Sarcoid granuloma16,29 

Tuberculoid granuloma30 

Granulomatous vasculitis16,31 

Unclassifiable granulomatous dermatitis16 

Tinea32 

Acneiform rash33 

Furunculosis34 

Contact dermatitis34 

Nodular elastotic degeneration35 

Pseudolymphoma16 

Psoriasis36 

Lichen planus16,37,38 

Morphea39,40 

Lichenoid graft-vs-host disease41 

Eosinophilic dermatosis42 

Reactive perforating collagenosis43,44 

Lymphoma45 

Leukemia46 

Kaposi sarcoma47 

Angiosarcoma48 

Basal cell carcinoma49 

Squamous cell carcinoma49 

Cutaneous metastasis from internal carcinoma50 

Sclerotic and atrophic lichen16 

Rosai-Dorfman disease16 

Granulomatous folliculitis16 

Chronic localized urticaria51 

Table 2 Lesions That Develop in Cutaneous Herpes 

Zoster Scars
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nuclei of these cells have large eosinophilic inclusions 
surrounded by a clear halo52 (Figure 10). Neutrophilic 
invasion of the walls of affected vessels is often also seen, 
although unequivocal leukocytoclastic vasculitis is rare.53 

Less frequently, inclusions in the nuclei of endothelial cells 
have also been described in fibroblasts and macrophages as 
well as in the epithelium of eccrine ducts in cytomegalovirus 
infections.54 In congenital cytomegalovirus infections, 
extramedullary hematopoiesis may be present in the 
skin.55 

The presence of cytomegalovirus in cutaneous lesions 
may be confirmed by immunohistochemical analysis56,57 or 

PCR techniques.58 

Histopathology of Cutaneous Infection  
by the Epstein-Barr Virus

The Epstein-Barr virus, or Human herpesvirus 4, is a g-herpes virus that causes infectious mononucleosis, 
hairy leukoplakia in patients with AIDS, a variety of 
lymphoproliferative processes, and nasopharyngeal 
lymphoepithelial carcinoma. In dermatology, it is also 
common to see a maculopapular rash in patients with 
mononucleosis who have been treated with ampicillin, 
because of the presence of immunoglobulin (Ig) G or IgM 
antibodies against penicillin. The rash is not attributable 
to IgE antibodies, as is the case in hypersensitivity 
reactions to penicillin. Histopathologic findings in these 
rashes are nonspecific. Observations include epidermal 
spongiosis and a superficial perivascular lymphohistiocytic 
infiltrate. 

In hairy leukoplakia at the edges of the tongue, 
acanthosis with parakeratosis can be observed, along 
with large, pale keratinocytes particularly in superficial 

epithelial strata, and a variety of types of intranuclear 
inclusions. 

Histopathology of Herpesvirus-6  
and Herpesvirus-7 Skin Lesions 

Human herpesvirus types 6 and 7 are g-herpes viruses. 
Human herpesvirus 6 produces exanthem subitum, an 
infection also known as roseola infantum or the sixth 
disease of childhood. Human herpesvirus 7 has been linked 
to the reactivation of exanthem subitum caused by the 
type 6 virus and to some cases of pityriasis rosea, also 
known as Gilbert disease. 

Histopathologic findings are nonspecific. Epidermal 
spongiosis is observed. Some degree of vacuolar degeneration 
might be present in the basal layer of the epidermis along 
with superficial perivascular lymphocytic infiltrate as in 
other viral exanthems. 

Histopathology of Kaposi Sarcoma

Herpesvirus type 8 has now been shown to be involved with 
the development of all the epidemiologic variants of Kaposi 
sarcoma.59-61 

The initial patch stage of Kaposi sarcoma is characterized 
by relatively subtle histopathologic findings that may 
be confused with an inflammatory process.62 Under 
low magnification, a discrete inflammatory infiltrate of 
mononuclear cells can be observed perivascularly in both 
superficial and deeper layers of the lesion, along with 
an increase in the number of irregularly shaped vascular 
spaces, with narrow lumens and slits, with flattened 
endothelial cells lining small vessels and scattered through 

Figure 10 Histopathology of a genital lesion due to 
cytomegalovirus, showing typical inclusions in endothelial cells. 
(Hematoxylin-eosin stain; A, magniication ×10; B, ×40; C, ×200; 
D, ×400).

Figure 11 Histopathology of a Kaposi sarcoma patch showing 
spindle cells dissecting dermal collagen bundles. (Hematoxylin-
eosin stain; A, magniication ×10; B, ×40; C, ×200; D, ×400).
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the entire thickness of the dermis (Figure 11). These 
irregularly shaped, thin-walled vascular spaces tend 
to surround blood vessels as well as nerve and adnexal 
structures of the dermis; when they dissect pre-existing 
capillaries the so-called promontory sign appears63 (Figure 
12). The inflammatory infiltrate appearing throughout the 
lesion mainly consists of lymphocytes and plasma cells; 
the latter are a finding that should lead to suspicion 
of Kaposi sarcoma in all incipient vascular lesions with 
irregularly shaped vessels and thin walls.63 On rare 
occasions, the newly formed vessels are grouped into 
lobules, making the lesion resemble a small hemangioma. 
Another characteristic feature of Kaposi sarcoma lesions 
in their initial stages is the presence of scattered necrotic 
endothelial cells, which may be observed under either 
an optical microscope64 or an electron microscope.65 

Hemosiderophages are also present in abundance, 
scattered in the stroma. These histopathologic findings 
that characterize the early stages of these lesions have 
also been described as present in apparently normal 
skin areas of patients with Kaposi sarcoma elsewhere, 
supporting the view that this disease is a generalized, 
diffuse process from the onset.66,67 

Plaque lesions tend to affect the entire thickness of 
the dermis and they often spread to superficial areas of 
the subcutaneous cellular tissue. Spindle cells, arranged 
in fascicles between collagen bundles of the dermis and 
around newly formed vascular channels, become more 
numerous in this stage. These cells also line irregularly 
shaped slit-like or narrow vascular channels that contain a 
single blood vessel. Cellular atypia is not usually observed 
and mitotic count is very low. 

When the number of spindle cells increases, Kaposi 
sarcoma lesions form nodules. The spindle cells then group 
themselves in intersecting fascicles with red blood cells 
scattered in the intercellular fluid (Figure 13). The degree 

of pleomorphism and cell atypia in these nodules is greater 
and some mitoses can be seen, although the number is not 
usually large. However, on rare occasions, particularly in 
the African variant of the disease, lesions may be made up 
of highly atypical spindle cells, and there may be a large 
number of mitoses observed. The presence of so-called 
hyaline globules is a finding that is fairly typical, though 
not strictly specific to Kaposi sarcoma. This observation 
is more common in plaque lesions or nodules but may be 
found during any phase of the disease. The globules, which 
stain positive with the periodic acid-Schiff technique and 
are diastase resistant, are eosinophilic spheres measuring 
between 1 and 10 µm and can be found both inside and 
outside cells. It seems that hyaline globules are red blood 
cells that have degenerated from phagocytes and that are 
included within phagolysosomes of neoplastic cells.68,69 

In any case, these structures should not be considered 
specific to Kaposi sarcoma, given that they have been 
described in other contexts of vascular proliferation such 
as angiosarcomas, pyogenic granulomas, or granulation 
tissue.69 

On rare occasions when Kaposi sarcoma skin lesions 
are bullous, histopathologic findings mimic those of a 
lymphangioma given the presence of irregularly shaped, 
thin-walled vessels lined with a broken line of flattened 
endothelial cells; red blood cells are found neither inside 
the vessels nor outside in the stroma70,71 (Figure 14). 
The absence of hemosiderin deposits and the scarcity 
of spindle cells are other observations that make these 
globules similar in appearance to lymphangiomas. The 
lymphangiomatous pattern can be found focally in lesions 
that are otherwise typical of Kaposi sarcoma; in fact 
we have observed patients with classic Kaposi sarcoma 
in whom some lesions showed this pattern while other 
lesions from the same patient had more typical Kaposi 
characteristics, with numerous extravasated red blood 
cells and abundant hemosiderin deposition. It has been 
suggested that chronic lymphoedema or a history of 

Figure 12 Histopathology of a Kaposi sarcoma plaque. The so-
called promontory sign is visible. Some plasma cells are present 
in the iniltrate. (Hematoxylin-eosin stain; A, magniication ×10; 
B, ×40; C, ×200; D, ×400),

Figure 13 Histopathology of a solid Kaposi sarcoma nodule made 
up of spindle cells. A few red blood cells can be seen among the 
spindle cells. (Hematoxylin-eosin stain; A, magniication ×10; B, 
×40; C, ×200; D, ×400).
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radiotherapy applied to the affected area may favor 
the development of Kaposi sarcoma lesions that are 
reminiscent of lymphangioma. 

Histogenetic evidence currently indicates that Kaposi 
sarcoma results from the proliferation of lymphatic 
endothelial cells, given that immunohistochemical analysis 
demonstrates that the proliferating cells express lymphatic 
markers (vascular endothelial growth factor receptor 
3, podoplanin, lymphatic vessel endothelial hyaluronan 
receptor 1, and prospero-related homeobox protein 1).72-75 

Immunohistochemistry can also demonstrate the presence 
of herpesvirus 8 in the nuclei of proliferating cells in 

Kaposi sarcoma lesions in all its epidemiologic variants 
and from the earliest phases of the process76 (Figures 15 
and 16). 

Histopathology of Orf Ulcer (Contagious 
Ecthyma), Milker’s Nodule, and Molluscum 
Contagiosum

Skin infections due to parapoxvirus also have characteristic 
histopathology. 

In contagious ecthyma, observations are irregular 
acanthosis with large keratinocytes that have abundant 
cytoplasm and appear pale because of ballooning; they 
are found mainly in superficial dermal layers77 (Figure 
17). Eosinophilic inclusions in cytoplasm are often seen.78 

Figure 15 Immunohistochemical staining for human herpesvirus 
type 8 in the lesion classiied as the so-called lymphangiomatous 
variant of Kaposi sarcoma. Some nuclei of neoplastic cells show 
positive. (A, magniication ×10; B, ×40; C, ×200; D, ×400).

Figure 14 Histopathology of the so-called lymphangiomatous 
variant of Kaposi sarcoma, showing irregularly shaped vessels 
resembling lymph vessels dissecting the collagen bundles of the 
reticular dermis. (Hematoxylin-eosin stain; A, magniication ×10; 
B, ×40; C, ×200; D, ×400).

Figure 17 Histopathology of an orf ulcer (contagious ecthyma), 
showing abundant eosinophilic inclusion bodies in epidermal 
epithelial cells. (Hematoxylin-eosin stain; A, magniication ×10; 
B, ×40; C, ×200; D, ×400).

Figure 16 Immunohistochemistry for human herpesvirus type 

8 of a Kaposi sarcoma nodule in which most neoplastic cells stain 
positive. (A, magniication ×10; B, ×40; C, ×200; D, ×400).
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Epithelial damage is sometimes more intense, showing 
so-called spongiform degeneration of the epidermis and 
epithelium of hair follicles; this pattern consists of intense 
vacuolization of epithelial cells with eosinophilic granules of 
different sizes.78 The dermis contains marked proliferation 
of blood vessels, which can at times be intense enough 
to mimic a hemangioma, and there is an inflammatory 
infiltrate of lymphocytes, eosinophils, histiocytes, and 
plasma cells.79 Atypical CD30-positive lymphocytes are 
sometimes seen,80 but should not be mistaken for an 
indication of primary cutaneous CD30-positive anaplastic 
large cell lymphoma. 

The histopathology of milker’s nodule is very similar, 
although the entire thickness of the epidermis is less often 
affected than it is in orf ulcers78,81 (Figure 18).

Molluscum contagiosum lesions contain epithelial nodules 
that open onto the surface of the skin and that penetrate 
the dermis82 (Figure 19). The epithelium of follicular 
infundibula are often involved, and in such cases the 
lesion may appear cystic.82,83 Many keratinocytes contain 
characteristic cytoplasmic inclusion bodies that increase in 
size from the basal layers to the more superficial layers of 
the epidermis. Basophil counts also increase toward more 
superficial layers. The inflammatory infiltrate is scant in 
the underlying dermis, although cases in which there is 
an intense lymphocytic infiltrate may resemble cutaneous 
leukemia84 or a cutaneous CD30-positive lymphoma85,86 

(Figures 20 and 21). 

Figure 19 Histopathology of a molluscum contagiosum lesion 
which shows the typical presence of inclusion bodies. 
(Hematoxylin-eosin stain; A, magniication ×10; B, ×40; C, ×200; 
D, ×400).

Figure 18 Histopathology of a milker’s nodule, showing 
ballooning of epidermal keratinocytes and the presence of 
inclusion bodies. (Hematoxylin-eosin stain; A, magniication ×10; 
B, ×40; C, ×200; D, ×400).

Figure 20 Histopathology of a pseudolymphoma associated 
with molluscum contagiosum. The characteristic inclusion bodies 
are in evidence. (Hematoxylin-eosin stain; A, magniication ×10; 
B, ×40; C, ×200; D, ×400).

Figure 21 Histopathology of a pseudolymphoma associated 
with molluscum contagiosum. Atypical lymphocytes and 
numerous mitoses can be seen in the iniltrate around the lesion. 
(Hematoxylin-eosin stain; A, magniication ×10; B, ×40; C, ×200; 
D, ×400).
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Histopathology of Verrucous Lesions 

Skin infections caused by human papillomavirus differ 
according to clinical variant. 

The common wart shares its histopathologic profile 
with the filiform mosaic plantar warts. Structurally, these 
warts are characterized by papillomas with acanthosis and 
hyperkeratosis, with parakeratotic columns extending from 
the points on the papillomatous surface87 (Figure 22). The 
papillomas take on a radial pattern, with confluence of 
the underlying epidermal rete ridges toward the center 
of the lesion. Under higher magnification, vacuolar cell 
changes can be seen. Cells have small, hyperchromatic 
nuclei surrounded by a clear halo and pale cytoplasm. 
Keratohyaline granules are not present. These vacuoles are 
more evident at papillomatous elevations in the granular 
layer. Parakeratotic columns continue in the stratum 
corneum. The cells of these columns have rounder nuclei 
than those usually found in other forms of parakeratosis. 
Depressions in the stratum granulosum contain granular 
cells with collections of degranulated keratohyaline 
granules that are rough, thickened. Staining is variable. All 
these histopathologic findings are less evident in or entirely 
absent from long-standing warts but they can be easily 
detected in recently formed lesions. 

Filiform warts are similar, but with more intense 
hyperkeratotic and papillomatous formations and capillary 
dilation in the papillary dermis alternating with small 
hemorrhagic points. 

Plane, or flat-topped, warts present the same 
hyperkeratosis and acanthosis seen in other viral warts, 
but they lack papillomatous and parakeratotic structures. 
The most characteristic finding in this variety is thickening 
of the granular layer, where the cells are larger than 
expected, vacuolized, and have small, centrally located, 
and basophilic nuclei (Figure 23). Vacuolization is also seen 
in corneocytes in the stratum corneum. 

Mosaic plantar warts are also histopathologically similar 
to common warts. Other plantar warts, such as the 

myrmecia variety, in contrast, have specific features.87-89 

Numerous intracytoplasmic eosinophilic granules can be 
seen throughout the epidermis of myrmecia warts. These 
granules increase in size toward the surface, where they 
fuse to form inclusion bodies that are homogenously 
colored but irregularly shaped (Figure 24). The inclusion 
bodies envelop the cell nuclei or may be separated from 
it by a clear, irregularly shaped halo. Unlike molluscum 
contagiosum lesions, myrmecia warts do not have their 
cell nuclei replaced by cytoplasmic inclusions. These 
abnormalities can also been found in corneocytes in the 
stratum corneum. 

Condyloma acuminata lesions show marked acanthosis 
and papilloma formation, but hyperkeratosis is lacking or 

Figure 22 Histopathology of a common wart showing 
papillomatosis and koilocytes. (Hematoxylin-eosin stain; A, 
magniication ×10; B, ×40; C, ×200; D, ×400).

Figure 23 Histopathology of a plane wart displaying intense 
vacuolization of keratinocytes in higher epidermal strata. 
(Hematoxylin-eosin stain; A, magniication ×10; B, ×40; C, ×200; 
D, ×400).

Figure 24 Histopathology of a myrmecia plantar wart. 
Numerous eosinophilic granules can be seen in the cytoplasm of 
cells throughout the epidermis. The granules are larger in higher 
strata, where they fuse to form inclusion bodies that are 
homogenously colored and irregularly shaped. (Hematoxylin-
eosin stain; A, magniication ×10; B, ×40; C, ×200; D, ×400).
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very faint (Figure 25). Unlike warts in other locations, these 
anal or genital warts have a more basophilic staining of the 
acanthotic epithelium and contain a considerable number 
of mitoses.90 Vacuoles are also in evidence. It should be 
remembered, however, that normal cells of the mucosal 
epithelium are typically vacuolated; the vacuoles of anal-
genital warts, in contrast, can be found even in the deeper 
strata of the epidermis. The giant Buschke-Löwenstein 
condyloma is a verrucous carcinoma found on the genitals. 
The histopathology of this lesion is similar to that of other 
verrucous carcinomas91 (Figure 26).

Bowenoid papulosis may be histologically indistinguishable 
from Bowen disease, although atypia and intraepidermal 
dysplasia are traditionally thought to be more circumscribed 
rather than distributed throughout the thickness of the 

epidermis92,93 (Figure 27). Other findings that are more 
typical of bowenoid papulosis than of Bowen disease are the 
presence of multinucleated monster cells, more abundant 
vacuolization of the cytoplasm, and the presence of a well 
developed stratum granulosum without cellular atypia. 

Epidermodysplasia verruciformis shows histopathologic 
features similar to those of plane warts, although in dysplasia 
vacuolized cells can be seen in deeper epidermal layers.94 

Included in the series of cellular changes traditionally 
described for epidermodysplasia verruciformis are large-
sized keratinocytes that are swollen, irregularly shaped 
and have an abundant, basophilic cytoplasm95 (Figure 28). 
For some authors, cytopathologic observations like these 
point to papillomavirus infection in immunocompromised 
patients. 

Figure 26 Histopathology of a giant Buschke-Löwenstein 
condyloma with an exophytic architecture and the cytology of a 
verrucous carcinoma. (Hematoxylin-eosin stain; A, magniication 
×10; B, ×40; C, ×200; D, ×400).

Figure 25 Histopathology of a condyloma acuminatum with a 
more basophilic epithelium than is seen in other common warts. 
Koilocytes are scarce. (Hematoxylin-eosin stain; A, magniication 
×10; B, ×40; C, ×200; D, ×400).

Figure 27 Histopathology of bowenoid papulosis, showing 
atypia and intraepidermal dysplasia. These indings are more 
focal than those seen in Bowen disease. Here they do not affect 
the entire thickness of the epidermis. (Hematoxylin-eosin stain; 
A, magniication ×10; B, ×40; C, ×200; D, ×400).

Figure 28 Histopathology of epidermodysplasia verruciformis. 
Evident are large, swollen keratinocytes that are irregularly 
shaped. The cytoplasm is abundant and basophilic. (Hematoxylin-
eosin stain; A, magniication ×10; B, ×40; C, ×200; D, ×400).
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The epithelial wall of a verrucous cyst has a 
papillomatous luminal lining, showing acanthosis and 
marked hypergranulosis of rough, thick, and irregularly 
shaped keratohyaline granules96 (Figure 29).

Inverted follicular keratosis has the same general 
architecture of a common wart, but growth is more 
endophytic than exophytic in the former; a peculiarity 
of this type of keratosis is the arrangement of squamous 
cell swirls, or eddies, arising from hyperplastic follicular 
infundibula97 (Figure 30). The lesion usually has an 
overlying layer of orthokeratotic hyperkeratosis, but as 
in other common wart variants it is not unusual to find 
parakeratotic columns rising vertically from points on 

the dermal papillae. The stratum granulosum is typically 
thickened, at least focally, and it is not unusual to see 
thick keratohyaline granules. Noteworthy in the underlying 
dermis are congested, twisting capillaries that contain 
red blood cells in abundance, and also a predominantly 
lymphocytic inflammatory infiltrate located around the 
vessels. There is no consensus on the origin of the so-called 
squamous eddies evident in cross-sections of epithelial 
lobules of inverted follicular keratosis lesions, although 
serial slices of these structures often show them to be in 
contact with an adjacent sebaceous gland. Therefore, they 
may be hyperplastic sebaceous ducts trapped inside the 
lesion, with squamous metaplasia developing later. In any 
case, these squamous eddies are not specific to inverted 
follicular keratosis, as they can be seen fairly often in 
irritated seborrheic keratosis and, more sporadically, in 
keratoacanthomas. 

Trichilemmoma has the general architecture of a 
common wart and under low magnification seems to consist 
of 1 or more hyperplastic follicular infundibula whose 
epithelium displays differentiation similar to that of an 
external root sheath of the inferior segment of active hair 
follicles. Several adjacent follicular infundibula are usually 
involved. Most of these lesions have both an exophytic 
and endophytic component and they generally adopt a 
vertical position. The surface of the lesion is discretely 
papillomatous or markedly verrucous. Hypergranulosis may 
sometimes be seen in the depressions of papillae on the 
lesion surface, while the vertices of these papillae have 
parakeratotic columns, findings reminiscent of common 
warts.98,99 Adnexal epithelial cords are often found around 
the edges of these lesions. A trichilemmoma, properly 
categorized, is formed of solid epithelial lobules of clear, 
monomorphic cells with eosinophilic cytoplasm that is pale 

Figure 29 Histopathology of a verrucous cyst. The epithelial 
wall has a papillomatous luminal lining, with acanthosis with 
marked hypergranulosis of rough, thick and irregularly shaped 
keratohyaline granules. (Hematoxylin-eosin stain; A, magniication 
×10; B, ×40; C, ×200; D, ×400).

Figure 30 Histopathology of inverted follicular keratosis 
showing an endophytic lesion whose general architecture is 
similar to that of a common wart. Abundant squamous eddies 
can be seen scattered throughout a squamous epithelium. 
(Hematoxylin-eosin stain; A, magniication ×10; B, ×40; C, 
×200; D, ×400).

Figure 31 Histopathology of a trichilemmoma consisting of 
solid epithelial lobules made up of clear, monomorphic cells 
with pale or optically transparent eosinophilic cytoplasm due 
to abundance of glycogen and a small nucleus that has a 
vesicular appearance, is round and excentrically located. In 
many areas, cell threads show peripheral palisading and lie 
over a thick basement membrane. (Hematoxylin-eosin stain; A, 
magniication ×10; B, ×40; C, ×200; D, ×400).
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or optically transparent due to abundance of glycogen and 
a small-sized nucleus that has a vesicular appearance, 
is round, and excentrically located (Figure 31). In many 
areas, threads of cells showing peripheral palisading lie 
over a thick basement membrane similar to the vitreous 
membrane that surrounds a normal hair follicle. On 
occasions, a cross-section of these epithelial lobules 
made up of clear cells reveals squamous eddies similar 
to those of inverted follicular keratosis, demonstrating 
that these 2 lesions are closely related.98 A trichilemmoma 
has a fairly scant stroma made up of collagen fibers. In 
dermal papillae, the collagen contains dilated, twisted 
capillaries with an abundance of red blood cells. There 
is often a discrete lymphocytic inflammatory infiltrate in 
the dermis underlying the lesion. So-called desmoplastic 
trichilemmoma100,101 has a configuration that is generally 
similar to the preceding type, but in some areas of the 
lesion, particularly deep portions, the epithelial lobules 
are prolonged by cords of pale or basaloid epithelial 
cells that are trapped with sclerotic collagen bundles in 
a desmoplastic stroma. This pattern can cause problems 
of differential histopathologic diagnosis, particularly in 
relation to morpheaform basal cell carcinoma (Figure 32). 
However, the general architecture of these desmoplastic 
trichilemmomas is that of a benign lesion. In addition 
to areas where epithelial cords are embedded in the 
desmoplastic stroma solid clear-cell epithelial lobules 
can be found on the surfaces and sides of the lesion. 
They display peripheral cell palisading overlying the thick 
basement membrane—characteristic of trichilemmoma. 

In focal epithelial hyperplasia (Heck disease), the 
histopathologist sees acanthosis, papillomatosis with 
openings in the interpapillary ridges at deeper layers of 

the epithelium, as well as vacuolized cells in superficial 
layers. A characteristic finding is the scattered presence 
of so-called mitosoid cells, which are keratinocytes with 
irregularly shaped, hyperchromatic nuclei that simulate 
mitoses but that are in fact degenerated nuclei without 
mitotic ability102,103 (Figure 33).

Figure 32 Histopathology of a desmoplastic trichilemmoma 
with a coniguration that is generally similar to that of a 
common trichilemmoma. However, some areas, particularly in 
the deeper portions of the lesions, the epithelial lobules are 
prolonged by cords of pale or basaloid epithelial cells that are 
trapped in a desmoplastic stroma with sclerotic collagen 
bundles. (Hematoxylin-eosin stain; A, magniication ×10; B, 
×40; C, ×200; D, ×400).

Figure 33 Histopathology of a focal epithelial hyperplastic 
lesion (in Heck disease) displaying acanthosis, with openings in 
the interpapillary ridges at deeper layers and the presence of 
vacuolized cells in supericial layers. A scattering of so-called 
mitosoid cells is a characteristic inding. These cells are 
keratinocytes with irregularly shaped, hyperchromatic nuclei 
that simulate mitoses but that are in fact degenerated nuclei 
without mitotic ability. (Hematoxylin-eosin stain; A, 
magniication ×10; B, ×40; C, ×200; D, ×400).

Figure 34 Histopathology of a lesion pertaining to purpuric 
gloves-and-socks disease. Evident features are slight epidermal 
spongiosis, parakeratotic areas, and a small perivascular 
iniltrate around the supericial vascular plexus of the dermis. 
Extravasated red blood cells can also be seen around supericial 
dermal capillaries. (Hematoxylin-eosin stain; A, magniication 
×10; B, ×40; C, ×200; D, ×400).
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Histopathology of Cutaneous Infections Due to 
Parvovirus B19 

Generally speaking, the histopathologic findings in infectious 
erythema and purpuric gloves-and-socks syndrome are 
nonspecific. The histopathologist will note varying degrees 
of epidermal spongiosis, parakeratotic foci, and a discrete 
perivascular infiltrate around a superficial vascular 
plexus in the dermis. Gloves-and-socks syndrome also 
usually presents with extravasated red blood cells around 
superficial dermal capillaries (Figure 34). The presence of 
parvovirus B19 in the endothelial cells of these capillaries 
can sometimes be demonstrated immunohistochemically 
(Figure 35).

Histopathology of Hand-Foot-Mouth Disease 

The cutaneous lesions of hand-foot-mouth disease due to 
coxsackievirus A16 consist of intraepidermal vesicles with 
marked ballooning of keratinocytes in higher layers of 
recent-onset lesions (Figure 36) and reticular degeneration 
throughout the dermis in longer-standing ones. Papillary 
edema can be seen in the dermis along with a discrete, 
predominantly lymphocytic inflammatory infiltrate mainly 
positioned around vessels. 

Conlicts of Interest 

The authors declare they have no conflicts of interest. 

References 

 1. Huff JC, Krueger GG, Overall JC, Copeland J, Spruance SL. 
The histopathologic evolution of recurrent herpes simplex 
labialis. J Am Acad Dermatol. 1981;5:550-7.

 2. Cohen C, Trapuckd S. Leukocytoclastic vasculitis associated 
with cutaneous infection by herpesvirus. Am J Dermatopathol. 
1984;6:561-5.

 3. Erhard H, Rünger TM, Kreienkamp M, Müller J, Müller-
Hermelink HK, Bröcker EB. Atypical varicella-zoster virus 
infection in an immunocompromised patient: result of a virus-
induced vasculitis. J Am Acad Dermatol. 1995;32:908-11.

 4. Resnik KS, DiLeonardo M. Herpes incognito. Am J 
Dermatopathol. 2000;22:144-50.

 5. Leinweber B, Kerl H, Cerroni L. Histopathologic features of 
cutaneous herpes virus infections (herpes simplex, herpes 
varicella/zoster): a broad spectrum of presentations with 
common pseudolymphomatous aspects. Am J Surg Pathol. 
2006;30:50-8.

 6. Walsh N, Boutilier R, Glasgow D, Shaffelburg M. Exclusive 
involvement of folliculosebaceous units by herpes: a relection 
of early herpes zoster. Am J Dermatopathol. 2005;27:189-94.

 7. Jang KA, Kim SH, Choi JH, Sung KJ, Moon KC, Koh JK. Viral 
folliculitis on the face. Br J Dermatol. 2000;142:555-9.

 8. Sangueza OP, Gordon MD, White CR. Subtle clues to the 
diagnosis of the herpesvirus by light microscopy. Herpetic 
syringitis. Am J Dermatopathol. 1995;17:163-8.

 9. Worrell JT, Cockerell CJ. Histopathology of peripheral nerves 
in cutaneous herpesvirus infection. Am J Dermatopathol. 
1997;19:133-7.

 10. Muraki R, Baba T, Iwasaki T, Sata T, Kurata T. 
Immunohistochemical study of skin lesions in herpes zoster. 
Virchows Arch A Pathol Anat Histopathol. 1992;420:71-6.

 11. Nikkels AF, Debrus S, Sadzot-Delvaux C, Piette J, Rentier B, 
Piérard GE. Immunohistochemical identiication of varicella-
zoster virus gene 63-encoded protein (IE63) and late (gE) 
protein on smears and cutaneous biopsies: implications for 
diagnostic use. J Med Virol. 1995;47:342-7.

 12. Oda Y, Okada Y, Katsuda S, Nakanishi I. Immunohistochemical 
study on the infection of herpes simplex virus, human 
cytomegalovirus, and Epstein-Barr virus in secondary diffuse 
interstitial pneumonia. Hum Pathol. 1994;25:1057-62.

 13. Stubbings JM, Goodield MJ. An unusual distribution of an 
acneiform rash due to herpes zoster infection. Clin Exp 
Dermatol. 1993;18:92-3.

 14. Sanli HE, Koçyiğit P, Arica E, Kurtyüksel M, Heper AO, Ozcan M. 
Granuloma annulare on herpes zoster scars in a Hodgkin’s 
disease patient following autologous peripheral stem cell 

Figure 36 Histopathology of a lesion in hand-foot-mouth 
disease, showing intraepidermal vesicles with marked ballooning 
of keratinocytes at higher layers. (Hematoxylin-eosin stain; A, 
magniication ×10; B, ×40; C, ×200; D, ×400).

Figure 35 Immunohistochemical staining for the parvovirus 
B19, showing positivity in some endothelial cells of capillaries 
in the supericial dermis. (Immunohistochemistry for parvovirus 
B19; A, magniication ×10; B, x40; C, ×200; D, ×400).



Histopathology of the More Common Viral Skin Infections 215

transplantation. J Eur Acad Dermatol Venereol. 2006;20: 
314-7.

 15. Del Río E, Nova A, Allegue F, Fachal C, Veiga HA, Pañaranda 
JM. Comedones appearing after herpes zoster infection: a 
report of 7 cases. Arch Dermatol. 1997;133:1316-7.

 16. Weidman F, Boston L. Generalized xanthoma tuberosum with 
xanthomatous changes in fresh scars of intercurrent zoster. 
Arch Intern Med. 1937;59:793-822.

 17. Requena L, Kutzner H, Escalonilla P, Ortiz S., Schaller J, 
Rohwedder A. Cutaneous reactions at sites of herpes zoster 
scars: an expanded spectrum. Br J Dermatol. 1998;138: 
161-8.

 18. Bygum A. Granuloma annulare after herpes zoster: isotopic 
response. Ugeskrift Laeger. 1998;160:4429-30.

 19. Chang SE, Bae GY, Moon KC, Do SH, Lim YJ. Subcutaneous 
granuloma annulare following herpes zoster. Int J Dermatol. 
2004;43:298-9.

 20. Friedman SJ, Fox BJ, Albert HL. Granuloma annulare arising in 
herpes zoster scars. Report of two cases and review of the 
literature. J Am Acad Dermatol. 1986;14:764-70.

 21. Guill MA, Goette DK. Granuloma annulare at sites of healing 
herpes zoster. Arch Dermatol. 1978;114:1383.

 22. Hayakawa K, Mizukawa Y, Shiohara T, Nagashima M. Granuloma 
annulare arising after herpes zoster. Int J Dermatol. 
1992;31:745-6.

 23. Krahl D, Hartschuh W, Tilgen W. Granuloma annulare perforans 
in herpes zoster scars. J Am Acad Dermatol. 1993;29:859-62.

 24. Ohata C, Shirabe H, Takagi K, Kawatsu T. Granuloma annulare 
in herpes zoster scars. J Dermatol. 2000;27:166-9.

 25. Packer RH, Fields JP, King LE. Granuloma annulare in herpes 
zoster scars. Cutis. 1984;34:177-9.

 26. Ruocco E, Baroni A, Cutri FT, Filioli FG. Granuloma annulare in 
a site of healed herpes zoster: Wolf’s isotopic response. J Eur 
Acad Dermatol Venereol. 2003;17:686-8.

 27. Shideler SJ, Richards M. Granuloma annulare arising after 
herpes zoster. J Am Acad Dermatol. 1986;15:1049-50.

 28. Wright AL. Granuloma annulare following herpes zoster. Int J 
Dermatol. 1992;31:672.

 29. Zanolli MD, Powell BL, McCalmont T, White WL, Jorizzo JL. 
Granuloma annulare and disseminated herpes zoster. Int J 
Dermatol. 1992;31:55-7.

 30. Bisaccia E., Scarborough DA, Carr RD. Cutaneous sarcoid 
granuloma formation in herpes zoster scars. Arch Dermatol. 
1983;119:788-9.

 31. Fischer G, Jaworski R. Granuloma formation in herpes zoster 
scars. J Am Acad Dermatol. 1987;16:1261-3.

 32. Rodríguez-Pereira C, Suárez-Peñaranda JM, del Río E, Forteza-
Vila J. Cutaneous granulomatous vasculitis after herpes zoster 
infection showing polyarteritis nodosa-like features. Clin Exp 
Dermatol. 1997;22:274-6.

 33. Huang CW, Tu ME, Wu YH, Lin YC. Isotopic response of fungal 
granuloma following facial herpes zoster infections-report of 
three cases. Int J Dermatol. 2007;46:1141-5.

 34. Wolf R, Brenner S, Ruocco V, Filioli FG. Isotopic response. Int 
J Dermatol. 1995;34:341-8.

 35. Yamamoto T, Yokoyama A. Nodular solar degeneration following 
herpes zoster. Br J Dermatol. 1996;134:606.

 36. Allegue F, Fachal C, Romo M, López-Miragaya MI, Pérez S. 
Psoriasis en el sitio de herpes zoster cicatrizado: Fenómeno 
isotópico de Wolf. Actas Dermosiiliogr. 2007;98:576-8.

 37. Braun RP, Barua D, Masouye I. Zosteriform lichen planus after 
herpes zoster. Dermatology. 1998;197:87-8.

 38. Shemer A, Weiss G, Trau H. Wolf’s isotopic response: a case of 
zosteriform lichen planus on the site of healed herpes zoster. 
J Eur Acad Dermatol Venereol. 2001;15:445-7.

 39. Forschner A, Metzler G, Rassner G, Fierlbeck G. Morphea with 
features of lichen sclerosus et atrophicus at the site of a 

herpes zoster scar: another case of an isotopic response. Int J 
Dermatol. 2005;44:524-5.

 40. López N, Alcaraz I, Cid-Mañas J, Camacho E, Herrera-Acosta E, 
Matilla A, et al. Wolf’s isotopic response: zosteriform morphea 
appearing at the site of healed herpes zoster in a HIV patient. 
J Eur Acad Dermatol Venereol. 2009;23:90-2.

 41. Córdoba S, Fraga J, Bartolomé B, García-Díez A, Fernández-
Herrera J. Giant cell lichenoid dermatitis within herpes zoster 
scars in a bone marrow recipient. J Cutan Pathol. 2000;27: 
255-7.

 42. Mitsuhashi Y, Kondo S. Post-zoster eosinophilic dermatosis. Br 
J Dermatol. 1997;136:465-6.

 43. Bang SW, Kim YK, Whang KU. Acquired reactive perforating 
collagenosis: unilateral umbilicated papules along the lesions 
of herpes zoster. J Am Acad Dermatol. 1997;36:778-9.

 44. Lee HN, Lee DW, Lee JY, Cho BK. Two cases of reactive 
perforating collagenosis arising at the site of healed herpes 
zoster. Int J Dermatol. 2001;40:191-2.

 45. Turner RJ, Sviland L, Lawrence CM. Acute iniltration by non-
Hodgkin’s B-cell lymphoma of lesions of disseminated herpes 
zoster. Br J Dermatol. 1998;139:295-8.

 46. Bahadoran P, Lacour JP, Ortonne JP. Leukaemia cutis at the 
site of prior herpes zoster. Br J Dermatol. 1997;136:465.

 47. Niedt GW, Prioleau PG. Kaposi’s sarcoma occurring in a 
dermatome previously involved by herpes zoster. J Am Acad 
Dermatol. 1988;18:448-51.

 48. Hudson CP, Hanno R, Callen JP. Cutaneous angiosarcoma in a 
site of healed herpes zoster. Int J Dermatol. 1984;23:404-7.

 49. Wyburn-Mason R. Malignant change arising in tissues affected 
by herpes. Br Med J. 1955;2:1106-9.

 50. Caroti A, Torregrossa F, Caroti S. Metastasi cutanee di 
adenocarcinoma papillifero ovarico in sede di herpes zoster. 
Chron Dermatol. 1987;18:769-73.

 51. Lee HJ, Ahn WK, Chae KS, Ha SJ, Kim JW. Localized chronic 
urticaria at the site of healed herpes zoster. Acta Derm 
Venereol. 1999;79:168.

 52. Walker JD, Chesney TM. Cytomegalovirus infection of the skin. 
Am J Dermatopathol. 1982;4:263-5.

 53. Curtis JL, Egbert BM. Cutaneous cytomegalovirus vasculitis: an 
unusual clinical presentation of a common opportunistic 
pathogen. Hum Pathol. 1982;13:1138-41.

 54. Resnik KS, DiLeonardo M, Maillet M. Histopathologic indings in 
cutaneous cytomegalovirus infection. Am J Dermatopathol. 
2000;22:397-407.

 55. Fine JD, Arndt KA. The TORCH syndrome: a clinical review. J 
Am Acad Dermatol. 1985;12:697-706.

 56. Patterson JW, Broecker AH, Kornstein MJ, Mills AS. Cutaneous 
cytomegalovirus infection in a liver transplant patient. 
Diagnosis by in situ DNA hybridization. Am J Dermatopathol. 
1988;10:524-30.

 57. Toome BK, Bowers KE, Scott GA. Diagnosis of cutaneous 
cytomegalovirus infection: a review and report of a case. J Am 
Acad Dermatol. 1991;24:860-7.

 58. Colsky AS, Jegasothy SM, Leonardi C, Kirsner RS, Kerdel FA. 
Diagnosis and treatment of a case of cutaneous cytomegalovirus 
infection with a dramatic clinical presentation. J Am Acad 
Dermatol. 1998;38(2 Pt 2):349-51.

 59. Chang Y, Cesarman E, Pessin MS, Lee F, Culpepper J, Knowles 
DM, et al. Identiication of herpesvirus-like DNA sequences in 
AIDS-associated Kaposi’s sarcoma. Science. 1994;266:1865-9.

 60. Huang YQ, Li JJ, Kaplan MH, Poiesz B, Katabira E, Zhang WC, 
et al. Human herpesvirus-like nucleic acid in various forms of 
Kaposi’s sarcoma. Lancet. 1995;345:759-61.

 61. Boshoff C, Whitby D, Hatziioannou T, Fisher C, van der Walt , 
Hatzakis A, et al. Kaposi’s-sarcoma-associated herpesvirus in 
HIV-negative Kaposi’s sarcoma. Lancet. 1995;345:1043-4.



216 L. Requena, C. Requena

 62. Ackerman AB. Subtle clues to diagnosis by conventional 
microscopy. The patch stage of Kaposi’s sarcoma. Am J 
Dermatopathol. 1979;1:165-72.

 63. Gottlieb GJ, Ackerman AB. Kaposi’s sarcoma: an extensively 
disseminated form in young homosexual men. Human Pathol. 
1982;13:882-92.

 64. Niedt GW, Myskowski PL, Urmacher C, Niedzwiecki D, Chapman 
D, Safai B. Histology of early lesions of AIDS-associated Kaposi’s 
sarcoma. Mod Pathol. 1990;3:64-70.

 65. McNutt NS, Fletcher V, Conant MA. Early lesions of Kaposi’s 
sarcoma in homosexual men. An ultrastructural comparison 
with other vascular proliferations in skin. Am J Pathol. 
1983;111:62-77.

 66. Schwartz JL, Muhlbauer JE, Steigbigel RT. Pre-Kaposi’s 
sarcoma. J Am Acad Dermatol. 1984;11:377-80.

 67. De Dobbeleer G, Godfrine S, André J, Ledoux M, De Maubeuge 
J. Clinically uninvolved skin in AIDS: evidence of atypical dermal 
vessels similar to early lesions observed in Kaposi’s sarcoma. 
Ultrastructural study in four patients. J Cutan Pathol. 
1987;14:154-7.

 68. Kao GF, Johnson FB, Sulica VI. The nature of hyaline 
(eosinophilic) globules and vascular slits of Kaposi’s sarcoma. 
Am J Dermatopathol. 1990;12:256-67.

 69. Fukunaga M, Silverberg SG. Hyaline globules in Kaposi’s 
sarcoma: a light microscopic and immunohistochemical study. 
Mod Pathol. 1991;4:187-90.

 70. Gange RW, Jones EW. Lymphangioma-like Kaposi’s sarcoma. A 
report of three cases. Br J Dermatol. 1979;100:327-34.

 71. Leibowitz MR, Dagliotti M, Smith E, Murray JF. Rapidly fatal 
lymphangioma-like Kaposi’s sarcoma. Histopathology. 1980;4: 
559-66.

 72. Weninger W, Partanen TA, Breiteneder-Geleff S, Mayer C, 
Kowalski H, Mildner M, et al. Expression of vascular endothelial 
growth factor receptor-3 and podoplanin suggests a lymphatic 
endothelial cell origin of Kaposi’s sarcoma tumor cells. Lab 
Invest. 1999;79:243-51.

 73. Jussila L, Valtola R, Partanen TA, Salven P, Heikkilä P, 
Matikainen MT, et al. Lymphatic endothelium and Kaposi’s 
sarcoma spindle cells detected by antibodies against the 
vascular endothelial growth factor receptor-3. Cancer Res. 
1998;58:1599-604.

 74. Carroll PA, Brazeau E, Lagunoff M. Kaposi’s sarcoma-associated 
herpesvirus infection of blood endothelial cells induces 
lymphatic differentiation. Virology. 2004;328:7-18.

 75. Sivakumar R, Sharma-Walia N, Raghu H, Veettil MV, Sadagopan 
S, Bottero V, et al. Kaposi’s sarcoma-associated herpesvirus 
induces sustained levels of vascular endothelial growth factors 
A and C early during in vitro infection of human microvascular 
dermal endothelial cells: biological implications. J Virol. 
2008;82:1759-76.

 76. Dilnur P, Katano H, Wang ZH, Osakabe Y, Kudo M, Sata T, et-al. 
Classic type of Kaposi’s sarcoma and human herpesvirus 8 
infection in Xinjiang, China. Pathol Int. 2001;51:845-52.

 77. Sanchez RL, Hebert A, Lucia H, Swed J. Orf. A case report with 
histologic, electron microscopic, and immunoperoxidase 
studies. Arch Pathol Lab Med. 1985;109:66-70.

 78. Groves RW, Wilson-Jones E, MacDonald DM. Human orf and 
milkers’ nodule: a clinicopathologic study. J Am Acad Dermatol. 
1991;25:706-11.

 79. Johannessen JV, Krogh HK, Solberg I, Dalen A, van Wijngaarden 
H, Johansen B. Human orf. J Cutan Pathol. 1975;2:265-83.

 80. Rose C, Starostik P, Brocker EB. Infection with parapoxvirus 
induces CD30-positive cutaneous iniltrates in humans. J Cutan 
Pathol. 1999;26:520-2.

 81. Evins S, Leavell UW, Phillips IA. Intranuclear inclusions in 
milker’s nodules. Arch Dermatol. 1971;103:91-3.

 82. Kwittken J. Molluscum contagiosum: some new histologic 
observations. Mt Sinai J Med. 1980;47:583-8.

 83. Egawa K, Honda Y, Ono T. Multiple giant molluscum contagiosa 
with cyst formation. Am J Dermatopathol. 1995;17:414-6.

 84. Ackerman AB, Tanski EV. Pseudoleukemia cutis: report of a 
case in association with molluscum contagiosum. Cancer. 
1977;40:813-7.

 85. De Diego J, Berridi D, Saracibar N, Requena L. Cutaneous 
pseudolymphoma in association with molluscum contagiosum. 
Am J Dermatopathol. 1998;20:518-21.

 86. Guitart J, Hurt MA. Pleomorphic T-cell iniltrate associated 
with molluscum contagiosum. Am J Dermatopathol. 1999;21: 
178-80.

 87. Steigleder GK. Histology of benign virus induced tumors of the 
skin. J Cutan Pathol. 1978;5:45-52.

 88. Egawa K. New types of human papillomaviruses and 
intracytoplasmic inclusion bodies: a classiication of inclusion 
warts according to clinical features, histology and associated 
HPV types. Br J Dermatol. 1994;130:158-66.

 89. Bender ME. The protean manifestations of human 
papillomavirus infection. New facies of an old foe: a clinical 
perspective. Arch Dermatol. 1994;130:1429-30.

 90. Wade TR, Ackerman AB. The effects of resin of podophyllin on 
condyloma acuminatum. Am J Dermatopathol. 1984;6:109-22.

 91. Bogomoletz WV, Potet F, Molas G. Condylomata acuminata, 
giant condyloma acuminatum (Buschke-Loewenstein tumour) 
and verrucous squamous carcinoma of the perianal and 
anorectal region: a continuous precancerous spectrum? 
Histopathology. 1985;9:1155-69.

 92. Wade TR, Kopf AW, Ackerman AB. Bowenoid papulosis of the 
penis. Cancer. 1978;42:1890-903.

 93. Kimura S. Bowenoid papulosis of the genitalia. Int J Dermatol. 
1982;21:432-6.

 94. Nuovo GJ, Ishag M. The histologic spectrum of epidermodysplasia 
verruciformis. Am J Surg Pathol. 2000;24:1400-6.

 95. Majewski S, Jablonska S. Epidermodysplasia verruciformis as a 
model of human papillomavirus-induced genetic cancer of the 
skin. Arch Dermatol. 1995;131:1312-8.

 96. Soyer HP, Schadendorf D, Cerroni L, Kerl H. Verrucous cysts: 
histopathologic characterization and molecular detection of human 
papillomavirus-speciic DNA. J Cutan Pathol. 1993;20: 411-7.

 97. Phillips ME, Ackerman AB. “Benign” and “malignant” neoplasms 
associated with verrucae vulgares. Am J Dermatopathol. 
1982;4:61-84.

 98. Brownstein MH, Shapiro L. Trichilemmoma. Analysis of 40 new 
cases. Arch Dermatol. 1973;107:866-9.

 99. Ingrish FM, Reed RJ. Tricholemmoma. Dermatol Inter. 1968;7:182-90.
100. Tellechea O, Reis JP, Baptista AP. Desmoplastic trichilemmoma. 

Am J Dermatopathol. 1992;14:104-7.
101. Hunt SJ, Kilzer B, Santa Cruz DJ. Desmoplastic trichilemmoma: 

histologic variant resembling invasive carcinoma. J Cutan 
Pathol. 1990;17:45-52.

102. Carlos R, Sedano HO. Multifocal papilloma virus epithelial 
hyperplasia. Oral Surg Oral Med Oral Pathol. 1994;77:631-5.

103. Garlick JA, Calderon S, Buchner A, Mitrani-Rosenbaum S. 
Detection of human papillomavirus (HPV) DNA in focal 
epithelial hyperplasia. J Oral Pathol Med. 1989;18:172-7.


