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Resumen

La infección por el virus del papiloma humano (VPH) seguramente ha sido un acci-
dente de la naturaleza desde que el hombre tiene conciencia de sí mismo. Diversas 
manifestaciones morfológicas se han reconocido por clínicos y patólogos durante las 
últimas décadas. No obstante, estas lesiones puLden ser difíciles de diagnosticar en la 
práctica clínica y mediante estudios de apoyo, como la micYoscopia, porque simulan 
carcinomas u otras enfermedades, y en ocasiones verdaderamente generan carcinomas. Esta 
revisión expone los aspectos generales de las verrugas o hiperplasias epiteliales, las 
infecciones en la piel más comunes por el VPH y se resaltan los hallazgos microscópicos 
útiles para establecer el diagnóstico histopatológico correcto.

PALABRAS CLAVE: Virus del papiloma humano; patólogos; hiperplasias�
epiteliales; carcinomas; verrugas; infecciones cutáneas.

Abstract

Infection in humans by any kind of human papilloma virus (HPV) surely has been a 
natural accident since human kind exists, several morphological presentations have 
been recorded by clinicians and pathologists during the last few decades. Nevertheless, 
these lesions may be challenging not only for the clinician but also for the skilled 
pathologist, since they very often simulate carcinomas or other diseases, and very 
often they in fact produce carcinoma. In this review we present the general aspects of 
common skin infections of the skin by HPV: hyperplasias or warts, and stress the 
microscopic features that are useful to make a correct histopathological diagnosis.

KEYWORDS: Human papilloma virus; Pathologist; epitelials hyperplasia; Warts; 
Skin infections.

INTRODUCTION

Infection by human papillomavirus assumes 
forms morphologically, ranging in humans from 
hiperplasias to neoplasias, and not only of the 
skin, but also of squamous and non-squamous 
mucosa, such as that of the mouth, pharynx, 
larynx, cervix, anus, and urethra. Hyperplasias in 
the skin caused by human papillomavirus (HPV) 
are known proverbially as warts.1,2 

>HY[Z�OH]L�ILLU�JSHZZPÄLK�[YHKP[PVUHSS`�HZ�JVT-
mon, palmoplantar, plane, and condylomata 
HJ\TPUH[H��>L�KV�UV[� [OPUR�[OH[�JSHZZPÄJH[PVU�
works and, therefore, categorize warts morpho-
logically, i.e., grossly and histopathologically, 
as simply: papillated and plane. On morpho-
logic grounds alone, what are called common 
warts, palmoplantar warts, and condylomata 
acuminata seem to be one kind, i.e., papillated, 
of wart that is caused by various types of HPV; 
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those warts also may develop in the oral cavity 
(tongue, gingival, labial surfaces and palate). The 
morphologic similarities of papillated warts and 
differences among them are a consequence of 
particular anatomic site mostly.

Plane warts are different from papillated ones 
and represent a second kind of verrucae.

PAPILLATED WARTS

�ůŝŶŝĐĂů�&ĞĂƚƵƌĞƐ

Papillated warts may be present on any part of 
the tegument, as well as on mucous membranes. 
Children are particularly affected by them, but 
adolescents and adults are often infected by 
them, too. Rarely are these warts encountered 
in adults, presumably because of immunity that 
has become well developed against HPV. Warts 
on glabrous or volar skin are caused mainly by 
HPV- 2, and types 27 and 57, among others, 
such as 1 and 4.

A wart may present itself as a solitary lesion 
or be one of many. Warts usually are papules, 
but they may be nodules whose rough surface 
may be punctuated by red-brown dots, each of 
wich marks a site where erythrocytes have been 
extravasated into the stratum corneum. When 
WHW\SLZ�ILJVTL�JVUÅ\LU[��[OL�YLZ\S[�PZ�H�WSHX\L��
In time, papillated warts become less rough and 
assume the color of normal skin. Filiform warts 
are merely one variant of papillated wart, being 
longer than they are broad, and sometimes being 
pedunculated. Warts tend to involve exposed 
ZP[LZ��SPRL�OHUKZ�HUK�LZWLJPHSS`�ÄUNLYZ��I\[�HSZV�
palms, dorsa of hands, and forearms. When they 
involve the subungual region, warts cause the 
nail plate to become raised from the nail bed. In 
this locale they may be painful. Sometimes they 
encircle the skin that surrounds the nail plate. In 

fact, papillated warts may appear on any part of 
the skin and on any mucous membrane.

“Butcher´s warts” refers to a condition charac-
terized by multiple papules and plaques on the 
hands of persons who cut meat. The reason for 
the purported association in meat workers is not 
known. It has been demonstrated, however, that 
HPV-7, the one most often related. Etiologically, 
is distributed widely among people with this 
occupation.3

Warts located on volar skin are known tra-
ditionally as palmoplantar warts, and they 
present themselves as rough papules, nodules, 
or plaques. Usually they are skin colored, but 
may exhibit red-brown dots on their surface. 
One peculiarity of this type of warts is that it 
often is painful, especially when situated at sites 
of pressure, such as soles. When these lesions 
WVZP[PVULK�VU�]VSHY�ZRPU�ILJVTL�JVUÅ\LU[��[OL`�
form large plaques known as “mosaic warts.” 
Warts on volar skin usually are caused by HPV-1 
and may be called myrmecia, other causal types 
are: 4, 57, 60, 63, 65, 66.

When warts develop on anogenital skin they are 
known as condylomata acuminata. Althought 
they may be encountered in infants and children, 
adults are most commonly affected by them. 
Condyloma acuminatum may present itself as a 
single lesion or as one of a group of papularr or 
nodular lesions. They tend to bo asymptomatic. 
Warts in the anogenital regional nearly always are 
transmitted sexually. In infants and children, sexu-
al abuse by an infected adult may be responsable 
for transmission of the virus, but contact with warts 
situated on other anatomic sites may be at times 
the reason. Condylomata acuminata are induced 
mostly by HPV-6 and 11,4,5 but those types of HPV 
also may be found in warts located on non-genital 
sites, a fact that supports the non-sexual transmis-



Magaña M, et al. Hyperplasias and HVP
www.rev i s tapato log ia . com

Patología 
Revista Latinoamericana

3

sion of the condition in some youngsters (Payne 
-5). Rarely, other types of HPV are the cause of
condylomata, among them types 1-5, 10, 16, 18,
31, 33, 35, 39, 41, 42.5,6

The involvement of the oral mucosa is observed 
most commonly in children, and not infrequently 
in several relatives (brothers and sisters). They 
are asymptomatic soft papules, that are the same 
color of the surrounding tissue, generally from 3 
to 5 mm. They may coalesce to form plaques that 
involve the mouth extensively. Regression is com-
mon. They have been related to HPV type 6, 11.

,ŝƐƚŽƉĂƚŚŽůŽŐŝĐ�&ŝŶĚŝŶŐƐ

Evolving papillated warts

As is the case in any aberration in the skin, warts 
also undergo morphologic variations according 
to their age or time of evolution, in general, the 
sequence being exophytic, exo-endophytic and 
endophytic growths (Figures 1 and 2).

At the beginning, papillated warts present 
themselves with only subtle changes, such as 
parakeratosis, papillated epidermal hiperplasia, 
and hypergranulosis, in conjunction with edema 
and dilated capillaries in dermal papillae. In 
time, digitations of epidermal epithelium become 
prominent, lesions then being mostly exophytic 
and demarcated sharply, often by a collarette of 
adnexal epithelium. The rete ridges are elongated 
to variable degree and those at the periphery 
of the lesion characteristically bend toward the 
center of the lesion.

Parakeratosis and hemorrhage are present in 
foci, mostly at the tips of digitations. Paraker-
atosis usually is arranged in vertical columns. 
/`WLYNYHU\SVZPZ�PZ�H�JVUZPZ[LU[�ÄUKPUN��\Z\HSS`�
being more pronounced beneath zones of par-

akeratosis and in adnexal epithelium, namely, 
infundibula and eccrine ducts. Parakeratotic 
nuclei in papillated warts are larger than those 
seen in other conditions, and are round or plump 
oval, instead of being small and linear as in most 
other diseases.

Figure 1. Clinical features of papillated warts. A) The 
most common presentation of common warts: the 
hands. B) Development of a wart on an epidermal verru-
cous nevus. C) Köber phnomenon, is the reproduction 
of the original lesion after trauma (scratching in this 
case), lichen planus and vitiligo also develop Köbner 
phenomenon but interestingly they are not viral disesaes. 
D) Plantar warts, a very frequent clinical presentation.



Patología Revista Latinoamericana Volumen 58, Año 2020

�K/͗�ŚƩƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϮϰϮϰϱͬƉĂƚƌů͘ǀϱϴŝĚ͘ϰϱϰϭ4

Many cells, especially those in the granular and 
upper spinous layers, show vacoules around 
their nuclei, but vacoules also are seen in the 
spinous layer, and less often, even in the corni-
ÄLK� SH`LY��;OPZ� ]HJ\VSH[LK� HZWLJ[� VM� LWP[LSPHS�
cells, described initially in the uterine cervix, 
is known as “Koilocytosis”, and represents a 
sign of infection by HPV. It is important to un-
derline that, these koilocytic changes disapear 
in those warts which are not recent, therefore 
this feature should not be a criterion sine qua 
non for diagnosis.

Keratohyaline granules are conspicuous, some 
of them being larger than normal, clumped, 
and varied in size and shape, sometimes the 
shapes being geometric, They are seen mainly 
in the upper spinous zone. These homogeneous 
eosinophilic bodies resemble the bodies seen 
in molluscum contagiosum, but they do not dis-
place the nucleus laterally as in that condition. 
:\JO� ÄUKPUNZ� HYL� VIZLY]LK�THPUS`� PU� WSHU[HY�

warts. Usually the granules are basophilic, but 
sometimes are seen brightly eosinophilic when 
stained with hematoxylin and eosin. In addition 
[V�[OL�ÄUKPUNZ�KLZJYPILK��ZVTL�LWPKLYTHS�JLSSZ�
in the upper spinous zone, show a small, round 
and red intranuclear dot similar in size to the 
nucleolus, which is basophilic.

Both, abnormal keratohyalin granules and nu-
clear inclusions disappear as the cells move up.

Nuclei of epitelial cells also vary in size, shape, 
and staining quality. Some are round or oval, 
but other are convoluted. Most are of normal 
size, but others are larger. Multinucleate cells 
are seen episodically. Atypical nuclei is often 
seen in keratinocytes mainly of the granular and 
\WWLY�ZWPUV\Z�SH`LYZ��HUK�TP[V[PJ�ÄN\YLZ�TH`�IL�
markedly increased in number. Other changes 
seen commonly are spongiosis and plasma in 
[OL� JVYUPÄLK� SH`LY�� [OVZL� [^V� ÄUKPUNZ� ILPUN�
secondary to trauma.

Figure 2. A to G: Papillated warts showing all of them the common histopathological features: epidermal hyper-
WSHZPH��WHYHRLYH[VZPZ��OLTVYYHNOL�PU�[OL�JVYULHS�SH`LY��KPSH[LK�WHWPSHY�]LZZLSZ�HUK�H�S`TWOVJ`[PJ�PUÅHTTH[VY`�
PUÄS[YH[L�PU�[OL�KLYTPZ�
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The dermis shows edema, dilated tortuous 
JHWPSSHYPLZ�� HUK� HU� PUÄS[YH[L� VM� S`TWOVJ`[LZ��
sometimes accompanied by neutrophils and 
eosinophils.

;OLZL�OPZ[VWH[OVSVNPJ�ÄUKPUNZ�HYL�IHZPJHSS`�[OL�
same on all anatomic sites, and only slight vari-
ation is seen on volar skin and in folds in moist 
regions, such as genitalia. On palmoplantar skin, 
warts are domed and well circumscribed, usually 
I`�JVSSHYL[[LZ�VM�LJJYPUL�K\J[Z��;OL�JVYUPÄLK�SH`LY�
is much ticker than normal, and displays foci of 
parakeratosis and hemorrhage.

On mucosal oral membranes, warts show 
epitelial hiperplasia with hyperkeratosis and 
parakeratosis, pallor of the epitelial cells and 
vacuolation are commonly seen. The stroma 
ZOV^Z�LKLTH�HUK�HU�PUÅHTTH[VY`�PUÄS[YH[L�̂ P[O�
lymphocytes and plasma cells.

Resolving papillated warts

Warts tend to involute in time. The silhouette 
becomes progressively less prominent and 
mammillated, and the hyperplastic epithelium 
becomes more endophytic. As a consequence of 
adnexal epitelial hiperplasia, collarettes may still 
IL�YLJVNUPaLK��;OL�JVYUPÄLK�SH`LY�ILJVTLZ�TVYL�
orthokeratotic and less parakeratotic. Nuclei in 
[OL�JVYUPÄLK�SH`LY�ILJVTL�WYVNYLZZP]LS`�ZTHSSLY��
and foci of hemorrhage become fewer.

Hypergranulosis presents itself especially in 
infundibula and eccrine ducts. Vacuoles no lon-
ger are seen around nuclei, and the distinctive 
morphologic variations in keratohyaline granules 
wane and disappear. Multinucleate cells and 
TP[V[PJ�ÄN\YLZ�ILJVTL�PUJVUZWPJ\V\Z�VY�HIZLU[�

0U�[OL�KLYTPZ��[OL�PUÄS[YH[L�VM�PUÅHTTH[VY`�JLSSZ�
wanes, although dilated tortuous capillaries tend 

to persist. Mucin may be discernible in the upper 
WHY[�VM�[OL�KLYTPZ��0U�VSKLY�SLZPVUZ��ÄIYVZPZ�TH`�
develop in there.

During resolutions of warts, certain peculiar 
changes, such as different kinds of adnexal 
differentiation of infundibular epithelium may 
develop, and they are described later in this 
book.

Resolving warts on palmoplantar skin are 
characterized by slight focal parakeratosis and 
orthokeratosis, focal hypergranulosis, slight 
spinous-cell hiperplasia and sometimes by col-
larettes of epithelium. Vacuolated cells are no 
longer seen. The papillary dermis exhibits mucin, 
KPSH[LK�[VY[\V\Z�JHWWPSSHYPLZ��HUK�VM[LU�HUNPVÄ-
bromatous elements that resolve with sclerosis. 
5V[�\UJVTTVUS �̀�ÄIYV[PJ�UVK\SLZ�HYL�ZLLU�Q\Z[V�
ILULH[O�[OL�LWPKLYTPZ��̧ ZJSLYV[PJ�ÄIYVTHZ�¹�̂ PJO�
in our opinion often represent the residuum of 
warts that have involuted.

Resolving warts on anogenital skin are sharply 
demarcated, but oriented horizontally, and only 
NLU[S`�WHWPSSH[LK��(�JVYUPÄLK�SH`LY�PZ�W\UJ[\H[LK�
by slight focal parakeratosis. Changes such as 
those described in warts on glabrous skin also 
are seen in anogenital warts.

Of particular interest are histopathologic changes 
induced by the resin of podophyllin in treatment 
of condylomata induces. Those changes have 
been reputed to simulate squamous-cell carci-
noma, but that is not truly the case. The most 
Z[YPRPUN� ÄUKPUNZ�� HZ� ZLLU�I`� JVU]LU[PVUHS�TP-
JYVZJVW �̀�KL]LSVW�^P[OPU�[OL�ÄYZ[����OV\YZ�HM[LY�
application of the resin and consist of spongiosis 
and ballooning of keratinocytes that cause the 
epidermis to appear pale. The most outstanding 
features are numerous necrotic keratinocytes in 
association with a markedly increased number 
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VM�TP[V[PJ�ÄN\YLZ��HSS�VM�[OLT�PU�TL[HWOHZL��HUK�
particularly in the lower half of the epidermis. 
There is no nuclear atypia and nuclei are not 
crowded, unlike the situation in squamous-cell 
carcinoma. Neither are there dyskeratotic 
cells. The papillary dermis is edematous and 
HU� PUÄS[YH[L�VM� S`TWOVJ`[LZ�HUK�UL\[YVWOPSZ� PZ�
apparent there. All these changes begin to wane 
by 72 hours after application of podophyllin. 
By one week after application, the epidermis 
has returned to normal. Treatment of patients 
with systemic administration of busulfan also 
produces in the epidermis the changes like those 
caused by topical application of podophyllin.7 
Resolving warts on mucous membranes are seen 
HZ�KVTL�ZOHWLK�ÄIYV[PJ�UVK\SLZ�

PLANE WARTS

�ůŝŶŝĐĂů�&ĞĂƚƵƌĞƐ

A second kind of wart is the plane type, known 
HSZV�HZ�ÅH[�^HY[��0U�MHJ[��[OLZL�^HY[Z�HYL�UV[�ÅH[��
but are slightly elevated papules, who surface is 
ÅH[[PZO�I\[�]LY`�NLU[S`�WHWPSSH[LK��(Z�H�Y\SL��WSHUL�
warts affect especially the face of children and 
adolescents, particularly the forehead, cheeks, 
and chin. Any part of the skin, however, may be 

affected. The tiny papules usually are numerous. 
They have the color of normal skin and may be 
pruritic, the scratching prompting development 
of more lesions consequent to autoinoculation 
of the virus. HPV types 3 and 10 are the ones 
responsable for plane warts.

,ŝƐƚŽƉĂƚŚŽůŽŐŝĐ�&ŝŶĚŝŶŐƐ

Evolving plane wart

Early in their chronological course, plane warts 
display subtle epidermal thickening and promi-
nent vacuoles in cells of the granular layer. They 
present themselves as a sharply demarcated 
zone of epidermal hyperplasia. This thickened 
aVUL�VM�LWPKLYTPZ�ZOV^Z�H�WYVTPULU[�JVYUPÄLK�
layer with a basket-woven pattern and with no 
prominent parakeratosis. Cells with perinuclear 
halo are seen mostly in the granular and spinous 
layers and the cytoplasm is enlarged, being 
about twice their normal size. The nuclei of 
these vacuolated cells are usually hyperchro-
matic, mostly oval, but sometimes round or 
fusiform, less commonly are fusiform. They may 
be bilobed. The papillary dermis shows dilated 
JHWPSSHYPLZ� HUK� HU� PUÄS[YH[L� VM� S`TWOVJ`[LZ�
(Figures 3 and 4).

Figure 3. A and B) Plane warts on the face of two kids, usual clinical presentation. C) Plane wart, tenous epidermal 
hiperplasia with koilocytic changes in the subcorneal zone.
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Resolving plane warts

The lesions become less hyperkeratotic, and only 
a few vacuolated cells are seen in the granular 
SH`LY��0U�[OL�KLYTPZ��[OL�PUÄS[YH[L�VM�PUÅHTTH[VY`�
cells is scant.

COMMENT

More than 150 types of human papillomavirus 
�/7=�� OH]L� ILLU� PKLU[PÄLK�� :WLJPÄJ� [`WLZ� VM�
/7=�OH]L�ILLU�YLSH[LK�[V�PUK\J[PVU�VM�ZWLJPÄJ�
types of warts. For example, common warts 
usually are caused by HPV-2, 27 and 57, and 
condyloma acuminatum by HPV-6 and 11. Even 
when such a causative relationship is consistent, 
it is not invariable; for example, common warts 
may be caused by other types of HPV, such as 
27, and condyloma acuminatum may be caused 
by HPV-1.

;OL� Q\Z[PÄJH[PVU� MVY� [OPZ� PU[LYWYL[H[PVU� PZ� Z\W-
ported not only on morphological grounds, but 
on the basis of different types of papillomavirus 
being responsable for production of what seems 
to be a single kind of wart. Furthermore, diverse 
kinds of warts may be caused by a single type 
of HPV. For example, a child with numerous 
palmar warts may transfers the virus to perianal 
skin where condylomata acuminata develops. 
In the same way, warts may be transferred to the 
dorsa of the hands. All those warts are caused by 
HPV-1, each one with a peculiar morphologic 
appearance presumably related to the anatomic 
sita on wich they occur. The stage of evolution 
in wich a particular wart also contributes to the 
protean morphological manifestations of warts.

Warts are protean also in terms of biologic behav-
ior. For example, under certain circumstances, 
common warts show unusual clinical features 
such as those warts induced by certain types 

Figure 4. A) Plane wart showing slight epidermal hiper-
plasia with koilocytic changes in the granular layer. B) 
4HNUPÄJH[PVU�VM�[OL�ZHTL�JHZL�[V�ZOV^�[OL�JOHUNLZ��C) 
Another case of plane warts: faint epidermal hiperplasia 
con koilocytic changes in a plane wart. D) Higher resolu-
tion of the previous one to show the epithelial changes.
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of HPV, such as 2, 27 and 57, occur usually 
as many lesions, affect older (10 to 30 years 
old) persons, usually adults, and persist longer 
than those caused by HPV-1, 2 or 4. It has been 
found that some patients with “atopic dermati-
tis” have a higer association of warts caused by 
HPV-2 (39.8%) in comparison with a control 
population (20.6%). Persons who are atopic 
have increased susceptibility to cutaneous viral 
diseases of various kinds. Some persons who are 
intact immunologically develop numerous warts, 
and immunocompromised patients often have 
widespread warts that are resistant to treatment.8 

Widespread warts in some persons, such as those 
who have undergone renal transplantation, and 
in other persons who develop non-melanoma 
skin neoplasia, have contributed to knowledge 
about the oncogenic role that may have played 
in the pathogenesis of those tumors.9

Vacuolated cells seen in smears from the uterine 
cervix were designated “koilocytotic atypia” 
by Koss and Durfee in 1956. These authors 
described “large cells with relatively small but 
irregular and hyperchromatic nuclei surrounded 
by clear and transparent cytoplasm. Thus the 
nucleus seems to be suspended in an emply 
space”. And they stated in their original article 
that “for descriptive purposes, we have coined 
[OL� [LYT� ºRVPSVJ`[V[PJ� H[`WPH»�� MYVT� [OL�.YLLR�
^VYK�ºRVPSVZ»��TLHUPUN�OVSSV^�VY�JH]P[`¹�10

In their study of 16 cases of “koilocytotic atypia” 
compared with the cytological features from 40 
cases of carcinoma in situ and 110 cases of in-
vasive carcinoma of the cervix, Koss and Durfee 
found that “the abnormal large cells” are seen in 
just a few cases (5 out of 40 with carcinoma in 
situ and in 3 cases of invasive carcinoma asso-
ciated with carcinoma in situ); and concluded 
that this is “an alteration of the surface squamous 

epithelium of the cervix, when uncomplicated, it 
cannot be called cancer by our present criteria”.

At the present time, it is well known that HPV is 
associated with multiple muco-cutaneous diseas-
es; the fully characterized HPV types, presently 
up to 225 types, are orgnized into 5 HPV genera: 
alfa, beta, gama, miu, nu. Alfa- HPV targets skin 
and mucosa, while other genera infect only skin. 
HPV is the most sexually transmited infection, and 
the primary causative agent of nearlly all cervical 
cancer. Additional HPV-associated malignancy in-
clude vulvar, vaginal, penile, anal, oropharingeal, 
and a cutaneous squamous cell carcimomas. HVP 
is a non-enveloped, 8kb double-stranded circular 
DNA virus. The HPV genome has an early-coded 
region: E1. E2, and E4 – E7, and a non-coding 
region containing the origen of replication and 
transcription factor – binding sites. HPV infects 
IHZHS�RLYH[PUVJ`[LZ�VM�Z[YH[PÄLK�LWP[OLSP\T�HM[LY�
transmission across a disrupted epithelial barrier. 
As basal cells differentiate, E1 and E2 enhance 
viral genome replication while capsid protein 
expression also increases. Approximately 2 to 3 
weeks after infection, E4 guides a nonlytic release 
VM�M\SS`�JVH[LK�WYVNLU`�]PYPVUZ�MYVT�Z\WLYÄJPHS��
terminally differentiated keratinocytes.11 The 
current agreement is that warts or cutaneous 
hyperplasias are produced mainly by HPV types 
2, 3, 27 and 57.12 

It is worhty to mention some syndromes of im-
mune compromise in which warts develop and 
may be a prominent clinical feature or marker1: 
:L]LYL�*VTIPULK� 0TT\UVKLÄJPLUJ`� �:*0+���
Wiskott-Aldrich, Common Variable Immunode-
ÄJPULJ �̀�([H_PH�;LSHUNPLJ[HZPH��)P[[ULY�Z`UKYVTL��
.(;(���KLÄJLUJ`��VY�>03+�Z`UKYVTL���+6*2�
��KLÄJPLUJ �̀�:LSLJ[P]L� 0N(�KLÄLUJ �̀�>HSKTHU�
disease, Idiopathic CD4 lymphocytopenia, IL-7 
KLÄJULJ �̀�>/04�Z`UKYVL��;OL`�HYL�\Z\HSS �̀�I\[�
not only, seen in childhood.
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