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Abstract

Original Article

Introduction

Verrucous lesions are defined as “pertaining to or marked 
by wart like growth pattern.” In a simplified language, 
any exophytic/raised growth on the surface of the skin 
or any organ can be called as verrucous. Contrary to 
the common belief, all verrucous lesions are not human 
papillomavirus (HPV) associated. A few of them look like 
warts to the naked eye but are altogether different in terms 
of behavior and prognosis. Histopathology plays a crucial 
role in differentiating them. With this study, we aim to 
highlight certain histological features as observed on light 
microscopy, which can make the task of classifying common 
exophytic/verrucous lesions easy for the pathologists and 
also differentiating them from their look alike. We also aim 
to make the clinicians well versed with entities like these 
so that while taking a biopsy, they are well aware of the 
differential diagnoses thereby obtaining adequate material 
for histological examination.

Subjects and Methods

This is a combined 6‑month retrospective and prospective 
study conducted on all excisional and incisional biopsies 
having an exophytic growth pattern. The study included 
only lesions having a cutaneous or mucosal origin lined 
by squamous epithelium like oral mucosa and anogenital 
and cervical mucosa. Lesions occurring in visceral organs, 
respiratory mucosa, bony tissue, and soft tissue were excluded 
from the study. A  total of 35 such cases were received by 
us. The clinical and gross findings like age, sex, site of 
lesion, size of lesion, and the clinical impression were noted. 
Histopathological features studied in detail were type of 
papillae, pattern of growth (exophytic, endophytic or both), 
presence of fibrovascular cores  (FV), koilocytic atypia, 
inclusion bodies (intranuclear [IN] and intracytoplasmic [IC]), 
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keratohyaline granules, status of base and margin, and type 
of stroma. The final histological diagnosis was compared and 
correlated with the clinical diagnosis.

For histology, only hematoxylin and eosin‑stained sections 
were studied under a light microscope. No special stains or 
ancillary techniques were used.

Results

Of the total 35  cases, 10  (28.5%) were female and 
25 (71.4%) were male. The age group ranged from 10 years 
to 73 years. The size of the lesions ranged from 0.5 cm to 
6.5 cm. The site of lesions included both anogenital (8 cases, 
22.8%) and nongenital  (27  cases, 77.1%) areas. Of the 
nongenital areas, three were located in the oral mucosa, 
the rest 24 were cutaneous in origin. Warts were found to 
be the most common lesions  (14  cases, 40%), of which 
cutaneous warts comprised 9  cases  (64%) including 
deep palmoplantar warts and genital warts also called as 
condyloma accuminatum (CA) comprised 5 cases (36%). It 
was observed that of the nine cutaneous warts diagnosed on 
histology, only four correlated with the clinical impression. 
The rest of all were confused with malignancies (squamous 
cell carcinoma  [SCC]) and other benign lesions such as 
cysts and polyps. On the other hand, rare lesions such 
as keratoacanthoma  (KA), seborrheic keratosis  (SK), 
inverted follicular keratosis  (IFK), Verrucous epidermal 
nevus (VEN), hypertrophic lichen planus (HLP), verrucous 
carcinoma  (VC), and fibroepithelial polyps  (FEP) were 
confused with more commonly encountered lesions like 
warts and malignancies, especially SCC owing to their 
cutaneous location. Second, it has also been observed 
that the clinicians are not very familiar with entities 
like warty carcinomas  (WCs) and variants like warty 
basaloid  (WB)  type and confuse them with proliferative 
SCCs or condylomas. This in turn leads to limited 
sampling and missing of either an exophytic component 
which shows koilocytosis or an endophytic component 
which shows basaloid and invasive features. Hence, it 

is advised that all exophytic tumors should have two 
separate biopsies, (a) from the exophytic part and (b) from 
the endophytic part including the base. It is because 
of similar reasons only that rare cases like carcinoma 
cuniculatum  (CC), cutaneous WC, and VC having better 
prognosis are misdiagnosed as SCC on biopsies. Table 1 
enumerates the clinical and histological features of all the 
35 cases with a special mention on the key points which 
can help in differentiating them from one another. Tables 2 
and 3 show comparative histological features between the 
common mimics of verrucae vulgaris (VV).

Discussion

The verruciform group of neoplasms is usually site 
specific like CA and its malignant counterparts called as 
pure WC [Figure 1] and WB carcinomas [Figure 2] which 
occur in anogenital areas.[1,2] Warty component comprises 
exophytic papillae with FV cores lined by polygonal cells 
with well‑defined cellular borders, eosinophilic cytoplasm, 
and prominent koilocytotic atypia (wrinkled hyperchromatic 
nuclei with perinuclear halo and frequent multinucleation). 
The base is infiltrating and stroma shows desmoplasia. In 
addition to this, if there is a monotonous population of 
poorly differentiated cells with scant basophilic cytoplasm, 
hyperchromatic nuclei, inconspicuous nucleoli, and frequent 
mitotic figures accounting for at least 10% of the tumor, 
it is called as WB.[3] Identification of basaloid features is 
important because it has a worse prognosis than the pure 
form and requires an aggressive therapeutic approach.[3] 
Chaux et al.[3] have described three microscopic patterns 
of WB carcinomas and arranged pure basaloid carcinoma, 
SCC/WB carcinoma, and warty carcinoma in an increasing 
order of prognosis and decreasing order of incidence of 
metastasis.[3,4] On the other hand, cutaneous origin of WC is 
very rare. We came across one case of pure cutaneous WC 
on the anterior aspect of leg in a 70‑year‑old male having no 
previous history of any anogenital malignancy [Figure 3]. 
Similar to our case, Aroni et al.[5] also have reported a case of 

Figure 1: Low-power view of a Warty carcinoma of the cervix showing an exophytic papillary growth with fibrovascular cores (a-e×100 H and 
E).High-power view highlighting the fibrovascular cores and koilocytes (f, H and E×400)
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Figure 2: Low-power view of warty basaloid carcinoma (a and c, H and E×100). High-power view showing koilocytic atypia (black arrow) and 
basaloid cells (yellow arrow) (b,H and E×400)

cba

cutaneous WC on the thigh. CA is a type of verrucae which 
is sexually transmitted and is commonly caused by HPV‑6, 
10, and 11.[6,7] It shows an arborescent papillary pattern with 

prominent central FV cores, surface koilocytosis, sharply 
defined base without invasion, and orderly maturation of 
epithelial cells  [Figure  4]. Other less common and rare 

Table 2: Differentiating features between VV, KA, SK and IFK on histology

VV KA SK IFK
1) The exophytic papillae may 
lie above the level of normal 
epidermis

1) The exophytic papillae lie 
below the level of normal 
epidermis

1) Papillae are predominantly above 
the surface of normal epidermis (exo 
>> endo)

1) Predominantly endophytic 
ingrowing but may have 
papillae (endo >> exo)

2) Compact (tight) 
hyperkeratosis filling the entire 
cup and plugging the mouth

2) Acantholytic (loose) type of 
hyperkeratosis, partially filling 
the cup and open mouth

2) Hperkeratosis is seen but is less 
compared to VV, KA

2) Hyperkeratosis is less. 
Keratin‑filled crypts 
containing hair shaft seen

3) The rete ridges end at the 
same level

3) May not end at same level 
and show pseudo‑infilrating 
margins mimicking a carcinoma

3) The rete ridges end at the same 
level

3) The rete ridges end at the 
same level

4) Koilocytosis is present 4) Koilocytosis is absent 4) Koilocytosis is absent 4) Koilocytosis is absent
5) Cytological and nuclear 
atypia is absent

5) Cytological and nuclear 
atypia may be seen

5) Cytological and nuclear atypia is 
absent

5) Cytological and nuclear 
atypia is absent

6) Keratin pearls not seen in the 
acanthotic epidermis

6) Keratin pearls may be seen in 
the acanthotic epidermis

6) Keratin pearls/horn cysts are always 
seen in the acanthotic epidermis

7) “Squamous eddies” seen

VV: Verrucae vulgaris, KA: Keratoacanthoma, SK: Seborrheic keratosis, IFK: Inverted follicular keratosi

Table 3: Differentiating features between CC, SCC, VC and VH on histology

CC SCC, conventional type VC VH
1) Exophytic papillary 
component is always present

1) Exophytic papillary component 
is absent

1) Exophytic papillae are present 
but with thin/without FV cores

1) Exophytic pattern only

2) Tumor is always well 
differentiated

2) Tumor may be well, moderately 
or poorly differentiated

2) Always well differentiated 2) Papillae are absent, well 
differentiated squamous cells

3) Infiltrating jagged margins 
with a inflammatory and mild 
desmoplastic stroma

3) Infiltrating margins with 
extensive desmoplasia in stroma

3) Pushing broad margins 3) Rete ridges lie at the same 
level as the normal epithelium, 
inflammatory stroma

4) Crypts or sinuses filled with 
keratinous debris are present

4) Keratin filled crypts are not 
seen
Variable keratinization

4) Hyperkeratosis with 
parakeratosis is seen
No crypts seen

4) Orthokeratosis only

5) Mild cellular atypia may 
be seen

5) Atypia is always present in 
variable degrees and proportion

5) Atypia is never present 5) No cellular atypia

6) Koilocytotic atypia is absent 6) Koilocytotic atypia is absent 6) Koilocytotic atypia is absent 6) Koilocytotic atypia is absen
7) Locally aggressive
May infiltrate bone

7) Locally aggressive and may 
show distant metastasis

7) Not aggressive
No propensity to metastasize

7) May progress to VC

8) Good prognosis 8) Bad prognosis 8) Very good prognosis 8) Considered as a precursor to VC
SCC: Squamous cell carcinoma, VC: Verrucous carcinoma, VH: Verrucous hyperplasia, CC: Carcinoma cuniculatum, FV: Fibrovascular
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Figure 3: Low-power view of (a) exo and (b) endophytic components of Warty cutaneous carcinoma (H and E×100). High-power view of koilocytosis 
(c, H and E×400)

cba

Figure 4: Exophytic papillary noninfitrating pattern of condyloma accuminatum (a, H and E × 100) low‑power view of well differentiated squamous 
cells within an acanthotic mucosa (b, H and E × 100). High‑power view of koilocytic atypia (c, H and E × 400)

cba

Figure 5: Low-power view of a deep palmoplantar wart (myrmecia) (a and d H and E×100). High-power view showing the characteristic intranuclear 
and intracytoplasmic inclusions (c and e H and E×400)

d

cba

e

types of verrucous lesions comprise deep plamoplantar 
warts (Myrmecia), epidermodysplasia verruciformis (EDV), 
and molluscum contagiosum (MC) which are differentiated 
on the basis of characteristic IN and IC inclusions. Deep 
palmoplantar warts are caused by HPV and show large 
eosinophilic keratohyaline granules (IN and IC inclusions) 
of variable shapes and sizes in the keratinocytes [Figure 5]. 
MC on the other hand shows uniform appearing eosinophilic 

IC inclusions in the keratinocytes different from the granules 
seen in myrmecia  [Figure  6].[8] EDV is a rare autosomal 
recessive genetic disorder manifesting by increased 
susceptibility to cutaneous HPV 5 and 8[9] having oncogenic 
potential. Clinically, it can present as wart‑like papules, 
SK, and pityriasis like plaques.[10] Microscopic examination 
shows orthokeratosis, acanthosis, koilocytes, and occasional 
large keratinocytes with enlarged nuclei in the granular 
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layer [Figure 6]. Our study included two cases of EDV in 
HIV‑positive siblings. One of them had a co‑existing MC 
as well suggesting an HIV‑induced immunosuppression, a 
likely cause of defect in acquired cell‑mediated immunity.

CC (CA) is a distinct and rare variant of oral SCC which is 
easily mistaken for VC and SCC of conventional type.[11] We 
encountered a similar case in which biopsy from buccal mucosa 
growth was reported as SCC, but the resection specimen 
showed a tumor with both exophytic and endophytic infiltrating 
components [Figure 7a]. Microscopic examination revealed a 
papillomatous growth lined by well‑differentiated squamous 
cells sending complex branching crypts/sinuses filled with 
keratinous debris and burrowing into the stroma with jagged 
margins, surrounded by an inflammatory infiltrate. Koilocytic 
atypia was absent  [Figure  7b‑d].[12‑14] Alcohol and tobacco 
have been implicated as the likely etiological factors in the 
development of CC in the upper aerodigestive tract, whereas 
HPV is seen in CC at cutaneous sites. It is rarely associated 

with lymph node matastasis and distant disease.[15] VC is a 
rare, low‑grade variant of well‑differentiated SCC commonly 
seen in the oral mucosa and infrequently on the skin where 
it is mistaken for the more frequent VV.[16] VC shows an 
exophytic papillary growth with hyperkeratosis and endophytic 
papillae ending at different levels with broad pushing 
margins [Figure 8a and b]. Its precursor called as verrucous 
hyperplasia (VH) has overlapping clinicopathologic features. 
Differentiation of the two is based on the location of hyperplastic 
epithelium in relation to the adjacent normal epithelium. In VH, 
the rete ridges are broad and lie at the same level as that of 
the adjacent epithelium [Figure 8c] unlike VC which has an 
uneven pushing margin.[17,18] Both of them exhibit no dysplasia 
or atypia throughout, and a local excision with wide margins is 
an ideal treatment for both.[19] VC does not metastasize locally 
or distally unlike SCC which has infiltrating margins and shows 
metastasis.[20] CC is more aggressive than VC locally and may 
invade underlying bone. It can be said that VC > CC > SCC 
in terms of prognosis and behavior. VV or common wart by 
standard definition is an HPV‑associated infective lesion 
of the skin exhibiting a well‑circumscribed exophytic 
growth pattern with marked hyperkeratosis.[21] However, we 

Figure  6: Low‑power view showing combined epidermodysplasia 
verruciformis  +  molluscum contagiosum  (a) and epidermodysplasia 
verruciformis only (c) (H and E × 100). High‑power view of molluscum 
contagiosum inclusions  (yellow arrow) and epidermodysplasia 
verruciformis keratinocytes (black arrow) (b and d, H and E ×400)

dc

ba

Figure 8: Low‑power view of a verrucous carcinoma showing (a) exophytic papillae and (b) endophytic pushing margins. Verrucous hyperplasia 
showing an exophytic pattern composed of well‑differentiated squamous cells in an inflammatory stroma (c) (H and E×100)

cba

Figure 7: Gross picture of CC (a). Yellow and black arrows showing the  
gross endophytic and exophytic components and their corresponding 
light microscopic images respectively in (b) and (c) (Hand E X100). High 
power view showing keratin filled sinuses (black asterisk) (d H&E X400)
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ba
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observed endophytic (with cupping margins) and combined 
exo  +  endophytic patterns of VV as well  [Figures  9‑14] 
which mimic acrokeratosis verruciformis (AKV), KA, IFK, 
SK, FEPs, verrucous hemangioma  (VH), and verrucous 
epidermal nevi (VEN). Identification of prominent granular 
layer with keratohyaline granules or/with koilocytes and 
compact hyper and parakeratosis with dilated blood vessels 

in the papillary dermis is the characteristic finding of VV. 
IFK is a predominantly endophytic ingrowing tumor‑like 
lesion representing proliferation of the external sheath of 
hair follicles. It shows a lobular configuration of squamous 
cells with peripheral lining by basaloid cells. “Squamous 
eddies” is characteristic of IFK [Figure 11].[22] KA is a benign 
keratinocytic neoplasm arising from hair follicle usually seen 

Figure  9: Low‑power view of fibroepithelial polyps  (a and b) showing undulating papillomatous atrophic epidermal surface with focal 
hyperkeratosis (H and E ×100). Verrucae vulgaris for comparison showing an acanthotic papillary epidermis with fibrovascular cores (c and d, 
H and E ×100). High‑power view highlighting the keratohyaline granules in verrucae vulgaris (e and f, H and E × 400)

d

cb

f

a

e

Figure 10: Respective low (a, H and E×100) and high (b, H and E×400) power views of a verrucae vulgaris showing “church spire” like keratosis 
mimicking an AKV. The presence of parakeratosis or keratohyaline granules helps in differentiation. Low‐power view of a characteristic predominantly 
endophytic (c) and exophytic pattern (d) of verrucae vulgaris (H and E×100)

d

c

ba

Figure 11: Low‑power view of inverted follicular keratosis (a, H and E × 100). High‑power view showing entrapped hair follicle (black arrow in b) 
and squamous eddies (black arrow in c) (H and E × 400)

cba
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in sun‑exposed areas. It frequently shows a dome‑shaped 
nodule with a central crater of keratin, cupping of margins, 
and acanthosis of the epidermis forming papillary outgrowths 
sometimes.[23] Epidermal nevi  (EN) are hamartomatous 
proliferation of the epithelium including the keratinocytes, 
sebocytes, pilosebaceous units, eccrine glands, or apocrine 
glands.[24]We observed two cases of EN in a child and an 

adult. On histology, VEN shows acanthosis, papillomatosis, 
and thickening of the epidermis with elongation of rete 
ridges and perivascular infiltration of lymphocytes in the 
upper dermis [Figure 13a]. A variant called as inflammatory 
linear verrucous epidermal nevus shows alternation of 
orthokeratosis with hypergranulosis and parakeratosis lacking 
a granular layer with mild spongiosis [Figure 13b]. HLP is a 
warty growth usually seen on the pretibial and perimalleolar 
regions. On light microscopy, it shows marked hyperkeratosis, 
uneven acanthosis, elongated rete ridges ending at different 
levels, and moderate dermal infiltrate of lymphocytes and 
histiocytes causing basal layer vacuolation and making the 
border unclear. In long‑standing cases, it may transform to 
SCC [Figure 14b‑d].[25]

Conclusion

It can be said that a verruciform group of lesions has a broad 
spectrum of histomorphology and behavior. Hence, a careful 
histological examination is essential to reach a correct diagnosis. 
Figure 15 shows an algorithmic approach to the differentiation 
of verrucous lesions on histology, as described above. Certain 
features to be kept in mind while reporting are:‑
1.	 WC are not confined to genital areas, cutaneous origin are 

rare but if present, it offers a better prognosis than SCC
2.	 Never miss a basaloid component
3.	 Type and pattern of hyperkeratosis is important (ortho/para, 

compact/loose,)

Figure 12: Low-power view of a keratoacanthoma showing papillary tips lined by “loose” keratin (a) and endophytic cupping margins with pseudo-
infiltrating base (b) (H and E×100). Low-power view of SK (black arrows showing horn cysts in an acanthotic epidermis with basaloid cells) (c H 
and E×100)

cba

Figure 13: Low‑power view showing exophytic finger‑like papillary projections with tiers of keratin in VEN (a, H and E×100). Another case of VEN with 
psoriasiform pattern of the epidermis showing alternating bands of ortho and parakeratosis consistent with inflammatory linear verrucous epidermal 
nevus (b, H and E×100) (c, H and E×400)

cba

Figure  14: Low‑power view of verrucous Hemangioma (VeH) and a 
hypertrophic lichen planus respectively  (a and b, H  and  E×100X). 
Band of lymphoctes at the dermoepidermal junction in hypertrophic 
lichen planus  (d, H  and  E×100) causing basal layer vacuolation  (c, 
H and E×400)

dc

b

a
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Exophytic Tumors/Lesions
On the basis of site

Genital
1) CA
2) WC
3) Warty basaloid Ca

Cutaneous
1) VV, other warts
2) VC, WC (sometimes)
3) KA, SK, IFK,VEN,HLP

Oral mucosa
1) VH
2) VC
3) CC

HPV related
(koilocytotic atypia)

present absent IFK, VEN, HLP
(see text)

KA, SK

SK
KA

CC

VC, VHWC, WC basaloid 
WC = exophytic  and 
endophytic infiltrating 
papillae. 
WB= additional basaloid 
component at least 10%

CA

VV, Warts 

VV Other Warts

no endophytic
papillae. Only
exophytic pattern

1) papillae present  with cores     
2) may show cupping of rete
 ridges   
3) may have endophytic
 papillae  
4) compact hyperkeratosis   
5) exophytic papillae may lie
 above the level of normal
 epidermis

1) No papillae
2) inclusions present 
    IC+IN in large cells=EDV
    IC uniform size= MC
    IC variable size= myrmecia

VC has 
exo+endo 
papillae 
without cores.
Papillae end 
at variable 
levels 
VH shows 
only exophytic 
papillae which 
end at the 
samw level

Endo-exophytic
papillae with cores
and keratin filled
sinuses

1) Exo+endophtic
 papillae with/
 without cores
2) Cupping of
 margins
3) Loose hperkeratosis
4) exophytic
 papillae lie below
 the level of normal
 epidermis

1) Only exophytic
 papillae.
2) Acanthotic
 epidermis with
 horn cysts
3) Rete ridges
 end at same
 level

Figure 15: Algorithmic approach to the differentiation of verrucous lesions on histology. Abbreviations: CA: Condyloma Accuminatum, WC: Warty 
Carcinoma, WC basaloid: Wart Carcinoma with Basaloid features, VV: Verrucae Vulgaris, VC: Verrucous carcinoma, KA: Keratoacanthoma, SK: 
Seborrheic Keratosis, VH: Verrucous Hyperplasia, CC: Carcinoma Cunniculatum, HPV: Humanpapilloma Virus, IN: Intranuclear, IC: Intracytoplasmic, 
FV: Fibrovascular cores, IFK: Inverted follicular keratosis, HLP: Hypertrophic lichen planus, VEN: Verrucpus epidermal nevus

4.	 Koilocytotic atypia is the key to identify HPV association, 
if not seen, then parakeratosis with dark basophilic and 
large keratohyaline granules are also pathognomic of 
HPV cytopathic effect

5.	 Orientation of all verrucous lesions with respect to normal 
epithelium/epidermis is a very helpful in making a correct 
diagnosis. Hence, a part of normal epithelium should 
always be included in the section along with the lesion.
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