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Squamous Cell Carcinoma: General
Features and Pathogenesis

Squamous cell carcinoma (SCC) is the most fre-
quent penile tumor, occurring as usual-type SCC
in almost 50 % of cases. It presents most fre-
quently in the sixth to seventh decades of life [1],
while it is uncommon in young adults. The differ-
ent rates among countries and regional differ-
ences in prevalence even in the same country are
not fully understood; the comparison of subtypes
of penile cancer reported from high- and low-
incidence regions showed no geographical differ-
ences between histologic subtypes and in the
frequency of HPV-related tumors [2]. For
instance, a similar distribution of penile cancer
subtypes was observed in Paraguay and the USA,
supporting the notion that previously reported
geographical variations may have been the result
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of staging variation at clinical presentation, prob-
ably because lesions tend to be diagnosed early
(i.e., in precancerous or in situ stages) in devel-
oped countries [2, 3]. The presence of human
papillomavirus (HPV) was found to be a risk fac-
tor for penile SCC [4]: depending on the popula-
tion examined, the technique used, and tumor
morphology, the HPV detection rate has been
estimated to range from 30 to 83 % of cases,
while the prevalence is thought to be around
50 % [5]. In a recent immunohistochemical and
HPV in situ hybridization (HPV ISH) study in a
North American population, a low percentage
(27 %) of high-risk HPV-positive cases of penile
cancer was found [6]. In the majority of these
cases, high-risk HPV subtypes (HPV-16 and
HPV-18) were integrated into the genome with a
characteristic nuclear ISH reactivity; the same
integrated subtype was observed in both primary
and metastatic tumors. HPV is most frequently
associated with basaloid or warty carcinoma vari-
ants, where it has been reported in 75-100 % of
cases, while the majority of usual/keratinizing
and verrucous carcinomas are not HPV related
[1,2,6-9].

Similar to what has been described for vulvar
lesions, a bimodal pathogenesis for HPV-related
and non-HPV-related cancers has been proposed
[9-11]. Lichen sclerosus may represent a preneo-
plastic condition (see Chap. 12) in particular for
some non-HPV-related cancers, i.e., verrucous,
usual-type, papillary, and pseudohyperplastic
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carcinomas [12]. When we consider carcinomas
affecting exclusively the foreskin, the association
of lichen sclerosus with penile invasive carci-
noma is much higher (69 %) [13]. Several other
risk factors have been associated with the devel-
opment of this cancer, including phimosis, smok-
ing or chewing tobacco, chronic inflammation,
tears, abrasions, balanitis, injuries to the penis,
and poor hygiene [8, 9, 11]. A rare occurrence is
the anaplastic transformation of verrucous carci-
noma induced by radiotherapy [14].

Classification

A new morphological and molecular classification
of the histologic types of penile SCC based on
the presence of HPV has been presented in the
latest edition of the WHO classification of
urological tumors [15] (Table 13.1). For the aim
of this textbook, we will focus on the spectrum of
penile squamous cell carcinoma following the
classification based on patterns of growth [9]
according to an update of the 2004 World Health
Organization classification [16].

Patterns of Growth
Superficial Spreading Growth Pattern

This pattern occurs when a slow-growing neo-
plasm associated with SCC of the usual type
widely involves the superficial layers of the glans,
sulcus, and/or foreskin. In 60 % of cases, more
than one epithelial compartment is involved,
while only 25 % of lesions are confined to the
glans [9]. In the cut section shown in Fig. 13.1,
the specimen consists of band-like white or gray-

white tissue with thickening of the surface.
There is an extensive in situ component (penile
intraepithelial neoplasia, PeIN) intermixed with

Fig. 13.1 Superficial spreading pattern of growth at low
magnification. (a) Usual-type SCC involving the glans,
sulcus, and foreskin with an in situ component and infil-
tration of the lamina propria. Careful examination of the
surgical margins of the foreskin is mandatory to avoid

recurrences. (b) Superficially spreading tumor (7)
involves the glans, foreskin (F), and coronal sulcus,
affecting the lamina propria and initially the corpus spon-
giosum (CS). AT adipose tissue

Table 13.1 Classification of

0 1 ' Non-HPV related HPV related Others
penile squamous cell carcinomas - -
according the HPV status 1. Usual 1. Basaloid 1. Mixed

2. Verrucous 2. Warty 2. Unclassified

3. Papillary NOS

3. Warty-basaloid

4. Cuniculatum

4. Papillary basaloid

5. Pseudoglandular

5. Clear cell

6. Pseudohyperplastic

6. Lymphoepithelioma-like

7. Adenosquamous

8. Sarcomatoid
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minimally invasive carcinoma throughout the
epithelium, with infiltration limited to the lamina
propria. The superficial growth spreading to the
foreskin warrants accurate examination of the
surgical margins near the coronal sulcus, which
should be examined in its entirety with circum-
ferential sampling.

Vertical Growth Pattern

The cut surface of neoplasms with this pattern of
growth shows deeply invasive carcinoma invad-
ing the corpus spongiosum with frequent pene-
tration of the tunica albuginea and corpora
cavernosa (Fig. 13.2a, b).

Almost 20 % of penile carcinomas are of this
type, presenting as a large, fungating, and often

Fig.13.2 Vertical
pattern of growth. (a)
Cut section showing a
deeply invasive nodular
ulcerated mass
infiltrating the corpus
spongiosum and tunica
albuginea. (b) Vertical
growth: tumor (in red)
infiltrates corpus
spongiosum and
albuginea. In this
section the corpus
cavernosum is not
infiltrated. T tumor, G
epithelium of the glans,
CS corpus spongiosum,
CC corpus cavernosum,
A tunica albuginea, AT
adipose tissue, U
urethra (Published with
kind permission of
©Maurizio Colecchia
2015. All Rights
Reserved)

ulcerated mass [9]. The more common histologic
types associated with this pattern are basaloid,
sarcomatoid, and high-grade usual SCC, and they
often occur with regional lymph node metastases,
carrying a poor prognosis.

Verruciform Growth Pattern

The glans is the most commonly involved site,
with slow-growing proliferations that have a
large, granular, exophytic surface (Fig. 13.3).
Many tumors are low grade, infiltrating only
the lamina propria. The most frequently associ-
ated histologic types are verrucous, warty (con-
dylomatous), and papillary. Giant condylomata
may show a similar pattern of growth (see
Chap. 12).
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Mixed and Multicentric Growth
Patterns

Some penile tumors show two or three pat-
terns of growth and are often at an advanced
stage (10-30 % of all penile cancers). The
most frequently reported histologic types are

Fig. 13.3 Verruciform pattern of growth. Cut section of a
carcinoma of the glans with verruciform pattern of growth

Fig. 13.4 Verruciform
pattern of growth. This
small biopsy shows a
distinctive verruciform
pattern of growth in a
lesion with a low-grade
appearance and
microinvasion of the
lamina propria. A
conservative surgical
approach is indicated in
this case

hybrid/verrucous and usual SCC. Less fre-
quent is the occurrence of two or more inde-
pendent foci of carcinoma separated by benign
foci in a multicentric pattern. This growth pat-
tern has been mostly reported in pseudohyper-
plastic carcinomas.

The recognition in penile biopsy specimens
of the histologic types occurring with these dif-
ferent patterns of growth can guide the choice
of the surgical procedure (i.e., partial versus
radical penectomy); however, small biopsies
often present objective limitations in their reli-
ability to identify more or less aggressive sub-
types and other important prognostic factors
[17] (Fig. 13.4).

Squamous Cell Carcinoma,
Usual Type

This is the most common histologic subtype of
penile SCC (50-60 % of cases). The most fre-
quent patterns of growth are vertical and superfi-
cial spreading patterns. Macroscopically, usual
SCC presents as an exo- or endophytic, ulcer-
ative, white-gray nodule. Accurate gross exami-
nation allows the detection of linear prominences
(1-2 mm in thickness) in the mucous membrane
adjacent to the invasive tumor, which microscop-
ically appear as squamous hyperplasia or well-
differentiated PeIN (Fig. 13.5a, b).
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Fig. 13.5 Usual-type
SCC. (a) Endophytic
white-gray tumor
infiltrating the corpora
spongiosa with adjacent
penile intraepithelial
neoplasia and
squamous hyperplasia
in the mucosa of the
glans. (b) Diagram of a
T tumor, G squamous
hyperplasia in the
epithelium of the glans,
CS corpus spongiosum,
CC corpus cavernosum,
A tunica albuginea, U
urethra, F foreskin
(Published with kind
permission of
©Maurizio Colecchia
2015. All Rights
Reserved)

Grading

Usual SCC is an infiltrating carcinoma that can
be classified with a 3-grade system according to
the level of keratinization, cellular pleomor-
phism, and the presence of regular nests or sheets
of tumor cells.

Grade 1, well differentiated. The main features
are sheets or nests of invasive carcinoma cells
with central keratinization and keratin pearls
(Fig. 13.6). It is less common than the other 2

grades, and its features sometimes overlap
with pseudohyperplastic carcinoma.

Grade 2, moderately differentiated. The main
features are smaller nests with scant kerati-
nization and irregular outlines. There is lim-
ited pleomorphism; the cell nuclei are
monomorphic with abundant cytoplasm.
This grade is the most frequently observed,
along with focal transition to grade 3
(Fig. 13.7).

Grade 3, poorly differentiated. The main features
are nests, cords, and solid sheets of cells with
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Fig. 13.6 SCC, grade
1. Well-differentiated
grade 1 SCC showing
extreme differentiation
with large nests of
tumor cells and keratin
pearls

Fig. 13.7 SCC, grade
2. The cell nests are
more irregular and
smaller than in grade 1
SCC. There is
pleomorphism and
nuclear atypia. Keratin
is commonly present

focal areas containing spindle, trabecular, and
clear cells (Fig. 13.8).

Sarcomatoid change is considered a separate
category, sometimes designated as grade 4, which
often is combined with other tumor types and
conveys a very poor prognosis.

The most difficult differential diagnosis is
grade 3 SCC, due to its overlapping features with

urothelial carcinomas and melanomas. Unusual
patterns such as pseudohyperplastic, acantho-
Iytic, clear-cell, small-cell, and other patterns
may be focally present [11, 16, 18].

A difficult to subclassify group of exo-
phytic papillary lesions is collectively referred
to as “verruciform neoplasms” (Table 13.2).
Benign lesions such as giant condylomata (see
Chap. 12) belong to this group as well as
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Fig. 13.8 SCC, grade
3. Poorly differentiated
grade 3 SCC shows
nonkeratinizing
carcinoma with a solid
pattern. Nuclear
pleomorphism and
mitoses are common
features

Table 13.2 Verruciform penile tumors

1 | Verrucous
carcinoma

HPV unrelated; broad,
pushing base; papillary
surface without
koilocytosis

HPV related (HPV 16-18);
irregular infiltrative base;
koilocytosis throughout the
papillomatous
proliferations

2 | Warty carcinoma

3 | Papillary carcinoma | HPV infection rarely
detected; papillary surface;

no koilocytosis

4 | Carcinoma Variant of verrucous

cuniculatum carcinoma; deep
invaginations
5 | Condyloma HPYV related (low risk);
acuminatum/giant koilocytosis limited to the
condyloma surface

malignant tumors including warty “condylo-
matous” carcinoma, verrucous carcinoma, and
papillary SCC.

Warty Carcinoma

Warty carcinomas are slow-growing lesions that
may originate years before their histologic
assessment. They are similar to vulvar neoplasms
[19], and the first well-reported description in the

penis can be found in the series of condylomata
acuminata and related malignant lesions pub-
lished in 1965 by Davies [20], who writes that
“malignant condyloma occupies an intermediate
position between giant condyloma and squamous
cell carcinoma” [20]. Warty carcinoma presents
as a large, firm, cauliflower-like mass with a
white-gray surface, sometimes affecting multiple
anatomical compartments. It has been found to
encompass the glans, coronal sulcus, and fore-
skin as a cobblestone-like, firm mass (Fig. 13.9).

The gross appearance can be quite similar to
that of condyloma acuminatum, but the nodular-
ity is asymmetrical and frequently confluent. The
cut surface of the penectomy specimen of
Fig. 13.10a, b shows a papillomatous growth
with penetration into the corpus spongiosum.
The epithelium of the papillae appears as a whit-
ish nodular growth with a dark core.

Microscopically there are complex papillae
with pointed tips, irregular fibrovascular cores,
and parakeratosis (Fig. 13.11). The nuclei are large
and wrinkled, with frequent bi- or multinucleation
and koilocytotic atypia. The changes are present at
the surface of the papillae and also in invasive foci.
Keratin-filled cysts are often present [21].

The tumor-stroma interface is usually irregular
and infiltrative (Fig. 13.12). Mitoses are frequent
and sometimes abnormal. Some warty carcinomas
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Fig. 13.9 Warty carcinoma. (a) Gross penectomy speci-
mens showing an exophytic, cauliflower-like, white-gray
mass with a cobblestone appearance. The involvement of
the various anatomical levels is easily recognized on the
cut section (b) in this advanced neoplasm (Published with
kind permission of ©Maurizio Colecchia 2015. All Rights
Reserved)

show clear-cell features (Fig. 13.13). The main dif-
ferential diagnosis is with benign condyloma,
which lacks the cellular pleomorphism seen in
warty carcinoma [22]. In benign lesions the nuclear
koilocytosis is confined to the superficial layers,
while in warty carcinoma, it extends throughout the
tumor. More challenging cases present as noninva-
sive, flat, papillary lesions in the glans. In this pre-
sentation the detection of high-risk HPV (usually
subtype 16), which is typical of warty carcinoma,
may be necessary to distinguish it from giant

M. Colecchia et al.

condyloma [23]. The reported incidence of HPV in
warty carcinoma varies [4, 5, 21, 23-25]. The vari-
ability may be explained by different factors,
including (a) viral DNA degradation in the preana-
lytic phase, (b) different sensitivity of the tech-
niques used for HPV detection, and (c) selection of
warty carcinomas based on nonuniform histopath-
ologic criteria. Similar to other verruciform tumors,
pl6™&4 js the best immunohistochemical marker
of warty carcinoma [24]. Verrucous and papillary
carcinomas are low-grade verruciform neoplasms
(see below) that are frequently misdiagnosed as
warty carcinoma. Verrucous carcinomas are
extremely well-differentiated proliferations with-
out cytoplasmic clearing or koilocytic nuclear
atypia. The epithelium-stroma interface lacks the
irregular and infiltrative outline seen in warty carci-
noma. The greatest diagnostic difficulty is with
papillary carcinoma not otherwise specified (NOS),
a hyperparakeratotic papillomatous proliferation
with an irregular (“jagged”) stroma-epithelium
interface without koilocytosis. The clinical behav-
ior of warty carcinoma is intermediate between that
of the other types of low-grade verruciform tumors
(papillary, verrucous) and usual SCC [1, 18, 21].
Local recurrence after penectomy has been reported
in 10 % of cases and lymph node metastasis in
17-18 % [21].

Verrucous Carcinoma

Verrucous carcinoma is a slow-growing exophytic
neoplasm which in its pure form accounts for
3—7 % of penile cancers [1, 14, 26]. In its classical
occurrence, it is a 2-3 cm lesion of the glans, but
it can also affect the foreskin or be multicentric.
The use of strict microscopic criteria for its diag-
nosis allows a uniform classification of this
unusual carcinoma, which in the past has been
classified as Buschke-Lowenstein tumor or giant
condyloma acuminatum [26]. The expression of
p16™K4 and Ki67 is significantly lower in verru-
cous carcinoma than in usual-type SCC, while
there is overexpression of p53 and Rb [27]. The
reported low detection rate of HPV suggests that
HPV infection has a limited oncogenic role in this
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Fig.13.10 Warty
carcinoma. (a) Cut
surface of penectomy
specimen showing a
papillomatous growth
with an exophytic and
endophytic growth
pattern. There is
irregular infiltration
appearing as multiple,
rounded lobules of
tumor. The lesion
extensively involves the
foreskin, coronal
sulcus, and glans. (b)

Diagram of a. T tumor,
CS corpus spongiosum,
CC corpus cavernosum,
A tunica albuginea, F
foreskin, U urethra
(Published with kind
permission of
©Maurizio Colecchia
2015. All Rights

Reserved)
Fig. 13.11 Warty [
carcinoma. Prominent
koilocytosis in the

Y

papillomatous growth
of the tumor with
parakeratosis in the

superficial layers

histologic tumor type. Verrucous carcinoma can
progress locally, but distant metastases are very
infrequent [26, 28]. Macroscopically it presents
as an exophytic, white-grayish lesion with a

- e
vERL lc. :?“:“
| |

superficial verruciform appearance. Less than
one-fourth of cases are deeply invasive into the
corpora cavernosa, and the front of invasion
shows a sharply delineated interface between the
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Fig. 13.12 Warty
carcinoma. Same case
as Fig. 13.11, with an
irregular and infiltrative
tumor-stroma interface
composed of small
irregular nests with
atypia. Koilocytotic
changes are present in
the infiltrating cell nests
of this well-
differentiated
carcinoma

Fig. 13.13 Warty
carcinoma. Clear-cell
features with some
crinkly nuclei

neoplasm and the lamina propria. Microscopically
the lesion is well differentiated with hyperkerato-
sis, papillomatosis, and acanthosis (Figs. 13.14
and 13.15). The tumor cells show prominent
intercellular bridges with no atypia. The bases of
the squamous tongues are broad, with pushing,
regular borders (Fig. 13.16). Few mitoses are
present. Unlike condylomatous papillae, the
papillae in verrucous carcinoma are not arbori-

form; they lie close to each other, show keratin
plugs in the center, and are without central fibro-
vascular cores (Fig. 13.15). In the adjacent
mucosa, there is squamous hyperplasia, lichen
sclerosus, or well-differentiated PeIN [12]. The
main differential diagnoses are verrucous hyper-
plasia and mixed SCC; hyperplastic lesions are
smaller and the broad base lacks the downward
growth of the bulbous squamous projections
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13.14 Verrucous carcinoma.

Fig.
papillomatosis, and acanthosis with a broad base on the
corpus spongiosum

Hyperkeratosis,

observed in the carcinomatous counterpart. Mixed
SCCs consist of usual-type areas intermingled
with verrucous carcinoma. Papillary SCC has
more cellular atypia and has an irregular front of
invasion that is easy to distinguish. Regional
lymph node or distant metastasis does not occur
in typical cases of verrucous carcinoma [9], and
given its low malignant potential, partial or local
excision is the treatment of choice. The mortality
rate of pure verrucous carcinoma is zero [1, 9,
18]. On the basis of a preoperative biopsy that is
diagnostic of verrucous carcinoma, prophylactic
lymphadenectomy is not recommended [29].

Papillary Squamous Cell Carcinoma

Papillary SCC NOS is the third distinctive type of
low-grade verruciform neoplasms of the penis [30].
The macroscopic presentation in the penectomy
specimen shows an exophytic papillomatous tumor
with extensive superficial involvement of the glans,
coronal sulcus, and foreskin. The most common
microscopic distinguishing features compared with
verrucous SCC are the complex papillae with irreg-
ular fibrovascular cores; typically the tips of the
papillae are polymorphic (straight, blunt, rounded,
spiky, etc.) (Fig. 13.17). Papillary SCC lacks the
viral changes seen in warty carcinoma, while there
is more nuclear atypia than in verrucous SCC; the
HPV detection rate is very low or even zero [4, 16,
30, 31]. The tumor-stroma interface is jagged and
the frequency of deeper infiltration into the corpora
cavernosa is higher (25-33 %) than in verrucous
carcinomas [9, 11, 16, 30]. Many associated lesions
have been reported, with a prevalent occurrence of
squamous hyperplasia with differentiated PeIN.
Papillary carcinoma has low-grade histology
and a metastatic rate similar to warty carcinoma,
but it generally has a good prognosis: the recur-
rence rate is about 12 %, and the rates of inguinal
lymph node metastases and mortality both range
from O to 12 % [9]. Unlike other verruciform
tumors (warty, verrucous, and cuniculatum carci-
nomas), the papillary pattern may superficially be
part of basaloid or warty-basaloid invasive carci-
noma. This unusual tumor, similar to urothelial
carcinoma (see Fig. 12.13), is composed of papil-
lae with fibrovascular cores lined by poorly dif-
ferentiated cells and, being an HPV-related
neoplasm of the family of basaloid carcinomas,
shows characteristic p16-positive immunostaining
that lacks in papillary carcinoma [32] (Table 13.2).

Carcinoma Cuniculatum

This very unusual tumor is similar to verrucous car-
cinoma at the surface, but its hallmark is the pres-
ence of extensive infiltration of erectile tissues with
the formation of sinuses and cyst-like tracts
(Fig. 13.18) [33]. Fistulae opening to the foreskin
or penile shaft are frequently observed and are com-
parable to those in plantar epithelioma cuniculatum
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Fig. 13.15 Verrucous
carcinoma. The papillae
are not arboriform, and
they lack fibrovascular
cores. There are keratin
plugs in the center. The
tips of the papillae
show hyperkeratosis

Fig. 13.16 Verrucous
carcinoma. The tumor
base has broad bulbous
fronds of extremely
well-differentiated
squamous cells with
broad pushing margins.
The dermal-tumor
interface shows an
apparently intact
basement membrane
and absence of an
active basal layer
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Fig. 13.17 (a-f) Papillary carcinoma. Complex papillae lacking viral changes and with absent atypia in a papillary
carcinoma (Courtesy Prof. Antonio Cubilla)

Fig. 13.18 Carcinoma
cuniculatum. Low
power view of a
cut-section. Note the
endophytic burrowing
channels, the
pseudocystic space and
interanastomotic and
complex pattern of the
lesion
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Fig. 13.19 Sarcomatoid carcinoma, gross specimen. (a)
A polypoid solid mass ulcerates the surface of the glans,
extensively involving the corpus cavernosum. (b) Diagram
of a. T tumor, G epithelium of the glans, CS corpus
spongiosum, CC corpus cavernosum, A tunica albuginea,
U urethra (Published with kind permission of ©Maurizio
Colecchia 2015. All Rights Reserved)

Fig. 13.20 Sarcomatoid
carcinoma. Spindle cell
features are present. This
tumor area simulates a
leiomyosarcoma

[34, 35]. The prognosis is similar to that of verru-
cous carcinoma; of the cases reported in the litera-
ture, none metastasized.

Sarcomatoid Carcinoma

The relatively uncommon occurrence of sarcoma-
toid carcinoma in the genitourinary tract [36] is
confirmed by its low prevalence among penile
tumors. Sarcomatoid carcinomas account for
approximately 4 % of penile carcinomas. They are
a high-grade, most likely HPV-unrelated variant of
SCC characterized by biphasic neoplasia predom-
inantly composed of spindle cells (>50 %) [9].
The gross appearance of most tumors is a large,
polypoid, fungating, and frequently ulcerated
mass affecting the glans, with a vertical pattern of
growth deeply infiltrating the corpora cavernosa
(Fig. 13.19a, b); also the foreskin is frequently
infiltrated. The presence of corporal intrapenile
metastasis (so-called satellitosis), an unusual type
of cancer progression [37], has been identified in
the corpora cavernosa and the skin. Poorly differ-
entiated spindle cell proliferation arising from the
epithelium of the distal penis most likely repre-
sents a sarcomatoid carcinoma (Fig. 13.20),
although the connection with the lining epithelium
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Fig.13.21 Sarcomatoid
carcinoma, microscopic
appearance. Spindle cell
proliferation in myxoid
stroma simulating a
myxoid sarcoma

Fig. 13.22 Sarcomatoid
carcinoma, microscopic
appearance.
Sarcomatoid carcinoma
in myxoid matrix
ulcerating the epithelium
of the foreskin

may be difficult to assess even after extensive sam-
pling. For this reason, despite the lack of a connec-
tion with the epithelium of the glans or the absence
of high-grade PelIN, a large spindle cell tumor
ulcerating the distal penis represents in the major-
ity of cases sarcomatoid differentiation in an
SCC. The spindle cell component is frequently
disposed in interlacing bundles or embedded in a
loose myxoid stroma resembling fibrosarcoma or

leiomyosarcoma (Figs. 13.21 and 13.22). Other
areas may have angiosarcomatoid features, while
heterologous elements (cartilaginous tissue, bone,
strap cells corresponding to striated muscle with
rhabdomyomatous features) have rarely been
reported. Instead, pleomorphic giant cells and
multinucleated cells are frequent. The differential
diagnosis includes different kinds of sarcomas and
melanomas, but penile sarcomas are located in the
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deep penile shaft, an uncommon site for penile
carcinoma. Squamous differentiation and immu-
nohistochemical positivity for p63 cytokeratins
and 34PE12 are specific markers to categorize
these tumors as epithelial (Fig. 13.23).

Patients with sarcomatoid carcinomas have a
poor prognosis, and the survival is usually short
(less than 1 year) [38]. The lymph node metastasis
rate is very high (75-89 %) and local and systemic
recurrence is common (67 %) [9]. The spindle cell
component may be observed in a recurrent tumor
with previous nonsarcomatoid differentiation, as
in the case of verrucous carcinoma with anaplastic
transformation following radiotherapy [14]. These
tumors convey a very poor prognosis.

Basaloid Carcinoma

Basaloid carcinoma (BC) is an aggressive tumor
occurring as a large, ulcerated mass with endo-
phytic, vertical growth deeply penetrating the
corpora cavernosa. It is generally composed of a
monotonous population of small- to medium-
sized cells with basophilic cytoplasm [9, 39].
The pattern of solid nests of small cells is pre-
dominant, while focal basaloid features may be
seen in association with other penile tumor sub-

M. Colecchia et al.

types [40]. The solid pattern of growth with
small, poorly differentiated cells with scant cyto-
plasm resembles basal cell carcinoma (BCC) of
the vulva [19]. The preferred site of origin of BC
is the glans. The most frequent pattern is vertical
growth (nodular) (Fig. 13.24), but some cases
with a superficial spreading pattern have been
reported. The nests are composed of anaplastic
and small cells with round to oval nuclei, and
mitoses are frequently observed (Figs. 13.25 and
13.26); high-power magnification shows uni-
form ovoid basaloid cells with inconspicuous
nucleoli and central comedonecrosis with a mix-
ture of necrotic debris and keratin material.
Other, more unusual, microscopic features are
spindle cell features, a “starry sky” appearance
due to individual cell necrosis, and interstitial
hyalinization. In the majority of BC cases, carci-
noma in situ (CIS) is present adjacent to invasive
carcinoma [39] (Figs. 13.24 and 13.27). The
16™K%  immunostain is usually positive in
intraepithelial and invasive BC (Fig. 13.28) [41].
A common finding is lymphovascular and peri-
neural invasion, while a large-cell pattern with
more pleomorphic nuclei is observed rarely.
Another uncommon occurrence is papillary BC,
a superficial papillary tumor composed of papil-
lae with small basophilic cells resembling papil-
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Fig. 13.24 Basaloid
carcinoma. Neoplasm
with a prevalent
basaloid component
with vertical growth
pattern and in situ
component (Published
with kind permission of
©Maurizio Colecchia
2015. All Rights
Reserved)

Fig. 13.25 Basaloid
carcinoma. Solid nests
consisting of basophilic
small ovoid basaloid
cells with small nucleoli
and numerous mitoses

lary urothelial carcinoma [42]; this neoplasm is
usually HPV related and immunoreactive to p16.
HPV positivity has been reported in a high per-
centage of BCs, ranging from 71 to 80 % [4, 24,

43]. The presence of squamous cell differentia-
tion in less than 20 % of the tumor is reported in
the mixed subtype classified as mixed squamous-
basaloid carcinoma.



246

M. Colecchia et al.

Fig. 13.26 Basaloid
carcinoma. Basophilia
in a poorly
differentiated basaloid
carcinoma with
numerous mitoses

Fig. 13.27 Insitu
basaloid carcinoma.
Most of the carcinoma
in situ is uniformly
composed of small
immature cells

BC has a high incidence of nodal metastasis,
with more than 50 % of cases showing regional
metastasis at presentation [18, 39]. Recurrences
have been reported in one-third of cases [39]. The
mortality rate due to systemic spread is very high
(>60 %), and particularly tumors deeply infiltrat-
ing the corpora cavernosa with a >10 mm diam-
eter carry a bad prognosis [39].

The main differential diagnoses are (a) high-
grade usual-type SCC, (b) BCC of the skin,
(c) urothelial urethral carcinoma, and (d) small
cell neuroendocrine carcinoma. Usual-type
SCC shows pleomorphic cells with abundant

keratinized cytoplasm, while BC shows uniform
nests of small cells throughout the tumor and
keratinization is confined to the central area.
BCCs usually originate in the skin of the shaft
and are more frequently observed in the scrotum.
Urothelial urethral carcinoma most frequently
occurs adjacent to CIS or papillary carcinoma in
the urothelial mucosa, and absence of p16 immu-
nostaining and positivity for GATA3 support the
urothelial origin. Neuroendocrine carcinoma, in
particular metastasis of Merkel cell carcinoma,
has organoid, ribbon/trabecular features that are
absent in BC. Immunohistochemical staining for
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Fig. 13.28 pl6
immunostaining in
basaloid carcinoma.
Solid aggregate of cells
in basaloid carcinoma
showing p16
immunostaining

CK20 and neuroendocrine markers is sometimes
necessary for a definitive diagnosis.

Pseudohyperplastic Carcinoma

This is a recently described variant of low-grade
SCC, preferentially affecting the foreskin and
occurring at a more advanced age than usual-type
SCC. It is an extremely well-differentiated, nonver-
ruciform neoplasm strongly associated with the
occurrence of lichen sclerosus in a similar way to
other variants of SCC exclusive to the foreskin and
characterized by low grade and multicentricity [13].
In a series of ten cases reported by Cubilla et al.
[44], the authors named this unusual variant “pseu-
dohyperplastic SCC.” The name emphasizes the
difficulty in distinguishing it from pseudoepithelio-
matous hyperplasia, especially in small biopsies. In
partial penectomies the infiltration of the corpus
spongiosum or dartos is a distinguishing feature of
carcinoma, which shows a stromal reaction around
the infiltrative nests. Macroscopically, pseudohy-
perplastic carcinoma is flat or slightly elevated,
often multicentric, restricted to the mucosa, and
measuring less than cm 3 in diameter.
Microscopically, the downward proliferation of
well-differentiated carcinoma shows superficial
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infiltration of the lamina propria and preputial dartos
(Fig. 13.29). The nests rarely show keratinization;
the absence of papillomatous growth, observed in
papillary carcinoma, and the irregular interface with
the underlying stroma allow the differentiation from
verrucous carcinoma. The good prognosis of this
variant is related to its low-grade and superficial
invasion of the corpora spongiosa. Other noninfil-
trative lesions commonly observed in the adjacent
mucosa are squamous hyperplasia, flat hyperplasia,
and — less commonly — verrucous hyperplasia. No
inguinal node metastases are reported in this entity.

Pseudoglandular Carcinoma

This is a highly unusual variant of SCC charac-
terized by pseudoglandular spaces partially filled
with eosinophilic debris containing squamous
cells, keratin, and microabscesses (Fig. 13.30)
[45]. At low magnification a multicystic or hon-
eycomb appearance is the predominant feature
with amorphous material in the lumen
(Fig. 13.31). Synonyms are acantholytic SCC
and adenoid SCC, used for neoplasms with more
than 30 % of the tumor volume showing pseudo-
glandular features. Recently, an unusual pseudo-
angiomatoid variant was described in a
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Fig. 13.29
Pseudohyperplastic
carcinoma. Downward
proliferation of
well-differentiated
carcinoma showing
nests infiltrating the
lamina propria

Fig. 13.30
Pseudoglandular

SCC. Pseudoglandular
spaces filled with
eosinophilic debris,
squamous cells, keratin,
and inflammatory cells

middle-aged patient who died 6 months after
penectomy with widespread lung metastases
(Fig. 13.32a, b) [46]. Poor prognosis of pseudo-
glandular SCC is common to all reported series,
with a mortality rate higher than 70 % [45].

Adenosquamous Carcinoma

This unusual neoplasm, probably originating
in the penile surface epithelium, has the mac-
roscopic appearance of an exophytic, yellow-
gray, firm, granular mass. Microscopically it

shows glands of small to medium size contain-
ing intraluminal secretory material. Often
there is mucinous, alcian-positive material in
the lumen. The remainder of the mass shows
squamous differentiation, contributing to the
biphasic appearance of this tumor. The prefer-
ential site is the perimeatal glans, but exten-
sion to the coronal sulcus and foreskin has
been reported [47]. CEA immunostaining is
typically observed in the glandular component.
Local recurrence has been observed in up to
25 % of cases and inguinal node metastases in
43-50 % [48].
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Fig. 13.31
Pseudoglandular

SCC. Predominant
multicystic microscopic
feature corresponding to
the acantholytic
appearance of the tumor

Fig.13.32 Pseudoglandular carcinoma, pseudoangioma-
toid variant. Unusual presentation of pseudoangiomatous
pattern in a pseudoglandular (acantholytic) carcinoma.
The lesion occurred in the glans (a) as a crusted, flat lesion

that metastasized to the lung after radical penectomy. (b)
Neoplastic cells with epithelioid cell features are dis-
persed in a pseudovascular space
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Fig. 13.33 Warty-
basaloid PeIN. Penile
intraepithelial neoplasia
showing warty-basaloid
features (Published
with kind permission of
©Maurizio Colecchia
2015. All Rights
Reserved)

Fig. 13.34 Mixed
carcinoma. Papillary
growth in a tumor with
prominent
condylomatous changes

Mixed Carcinomas

Mixed penile tumors harbor more than one histo-
logic subtype and each of the subtypes should
make up at least 20 % of the tumor mass [2, 9].
Their frequency ranges between 20 and 33 % of
all penile carcinomas. Most of these tumors are
located in the glans. Macroscopically the superfi-
cial verruciform neoplasm is often admixed with
a vertical pattern as observed in the basaloid sub-
type or in poorly differentiated SCC and in the
most common mixed carcinoma: warty-basaloid

SCC [49, 50]. This tumor has more than 10 % of
basaloid cells that are located in superficial papil-
lae or the deep front of invasion or in both areas.
The same histologic type shows koilocytosis and
other characteristic features of warty carci-
noma in more than 10 % of the tumor mass, even

in the intraepithelial variant (Fig. 13.33).
Microscopically the presence of papillomatous
tumor with long, rounded papillae showing fibro-
vascular cores and conspicuous koilocytosis is a
very frequent finding (Fig. 13.34) and the papil-
lary-warty variant typically overexpresses pl6



13 Tumors of the Penis and Scrotum

251

Fig.13.35 pl6
immunostaining in the
papillary-warty variant.
p16 immunostaining is
diffusely positive in this
PeIN with
papillomatous growth

Fig. 13.36 Mixed A ONETDY
carcinoma. Occurrence g '\)'/
of pseudoglandular
(acantholytic)
carcinoma (on the right)
adjacent to a well-
differentiated SCC

(Fig. 13.35). Warty-basaloid carcinomas show a
higher rate of metastasis (52 %) than warty carci-
nomas (33 %) [49], as the clinical behavior is
related to the histologic grade, tumor thickness,
and presence of vascular/perineural invasion (see
Sect. “Prognostic Factors for SCC of the Penis”).
Another classical example of mixed SCC is ver-
rucous carcinoma with higher-grade foci consist-
ing of usual SCC, so-called hybrid carcinoma

[51]. Other less frequent combinations include
usual-warty, mixed usual-basaloid, and occasion-
ally observed cases of pseudoglandular carci-
noma adjacent to a well-differentiated SCC
(Fig. 13.36). Hybrid carcinoma occasionally
presents lymph node metastases, which explains
the presence of metastatic cases otherwise never
reported in true verrucous carcinoma. The mor-
tality rate is low and the selection of treatment
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Fig.13.37 pl6
immunostaining in
HPV-related
(undifferentiated)
penile intraepithelial
neoplasia.
Overexpression of p16
protein is associated
with HPV

(conservative versus radical with or without groin
dissection) requires careful histologic grading
and assessment of perineural invasion [52].

Molecular Changes in Penile
Carcinoma: Role of HPV Infection

The critical role of HPV infection in cancers of
the lower genital tract has been delineated during
the last several decades, and particularly the
presence of high-risk HPV subtypes in a subset
of around half of penile carcinomas is widely
accepted [5].

The oncogenic role of HPV-16 in tumors of
the mucosal epithelium of the glans has been
reported in a review of human carcinogens [53].
HPV-16 infection appears to influence pl6 pro-
tein and Rb gene expression, with the virus typi-
cally presenting in the nucleus of tumor cells in
an episomal or integrated form. It is the most
common viral type in penile carcinoma, account-
ing for 60-70 % of high-risk HPV-positive
cancers [5, 43, 54]. Two mechanisms of dysregu-
lated cell cycle control and apoptosis have been
reported in penile carcinoma: one is HPV medi-
ated and targets the p16™¥%_cyclin D-Rb pathway
[55], while the other is not HPV mediated, with

pl4 gene mutation, MDM amplification, and
altered p53 expression (sometimes with mutation
of the p53 gene). Both mechanisms bring about
cell cycle arrest with altered apoptosis, while
inactivation of the Rb gene results in loss of nega-
tive control of pl6 with overexpression of pl6
protein. The altered expression of pl6 protein
was first associated with HPV’s oncogenic poten-
tial in cervical and genital lesions [24, 56].

Integrated HPV produces the E7 oncoprotein,
which induces inactivation of the Rb gene and over-
expression of the p16 protein, as can be detected by
immunohistochemical staining (Fig. 13.37). In
addition to p16 immunohistochemistry, the detec-
tion of HPV in clinical specimens is based on
nucleic acid probe technology, using hybridization
procedures (Southern blot, Northern blot, ISH,
hybrid capture) and DNA/RNA detection by means
of the more accurate and expensive real-time poly-
merase chain reaction (PCR). An HPV ISH reac-
tion is the in situ detection of the integrated virus in
the infected nucleus: a case is considered positive
when unequivocal punctuated blue nuclear staining
is observed in tumor cells (Fig. 13.38).

In a series of 48 penile carcinomas studied by
tissue microarrays, Chaux et al. reported a com-
bined methodology using pl6 immunohisto-
chemistry, routine morphology, and ISH [57].
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The gold standard technique was PCR, but
according to the authors, the technical require-
ments and elevated costs preclude the routine use
of PCR assays. They recommend combining the
two techniques (p16 immunohistochemical stain-
ing and ISH) with routine morphology to enhance
the sensitivity (88 % when this approach is
applied) with sufficient specificity [57].
Alternative mechanisms targeting the p!6™NKa.
cyclin D-Rb pathway have been investigated: the
pathway can be disrupted by silencing the gene
through promoter methylation and expression of
the BMI-1 PcG gene, which has a critical down-
stream target involving pl6™%4 and p14 [55].
The possible influence of HPV infection on the
clinical outcome of penile cancer is debated.
Some studies claim that the presence of high-risk
HPV DNA in penile carcinoma predicts a favor-
able survival outcome [54], while other authors
reported no survival differences [58]. Two studies
showing the association of HPV infection and
p16™&4 gverexpression found overexpression of
pl6 to be associated with a favorable prognosis
[59, 60], while in another recent tissue microarray
study, the authors reported that neither HPV
infection nor p16™&4 gverexpression significantly
predicted overall survival or cancer-specific sur-
vival [61]. A larger series of patients with long

follow-up is required for the adequate definition
of this prognostic factor.

Among the HPV-unrelated subtypes of SCC,
verrucous carcinoma showed HPV DNA in 13 %
of cases, while overexpression of p53 and Rb
proteins was reported along with a low incidence
of pl16 expression in the large series studied by
Stankiewicz [27]. This observation and the pres-
ence of altered expression of p21 and EGFR as
well as AKT inactivation in HPV-positive and
HPV-negative tumors have contributed to the
dilemma that, although penile cancer arises by
two separate mechanisms, one virus related and
the other virus unrelated, there is a possible final
common pathway to penile carcinogenesis.

One study investigated the human epidermal
growth factor receptor (HER) family composed of
the transmembrane tyrosine kinase receptors
EGFR, HER2, HER3, and HER4 [62]. These
receptors are activated by extracellular ligands
stimulating intracellular signaling pathways,
including the PI3K/AKT pathway, which regulate
cell differentiation, migration, and survival. EGFR,
HER3, and HER4 but not HER2 are associated
with penile carcinogenesis. HPV-negative tumors
tend to express significantly more phosphorylated
EGFR (pEGFR) than HPV-positive tumors, and
pEGFR expression correlates with activated AKT
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protein, indicating that EGFR is an upstream regu-
lator of AKT signaling in penile cancer. HER3 is
inversely expressed, with significant overstaining
in HPV-positive tumors, and its expression corre-
lates positively with cytoplasmic AKT expression.
HER4 and PTEN expression are not related to
HPV infection. These molecular assessments have
opened the way to targeted treatment with anti-
EGFR agents. However, the results are still pre-
liminary, and treated patients have been found to
relapse after initial partial remissions [63].

Many other molecular markers have been
investigated, but how high-risk HPV types impact
on the expression of key cell cycle proteins such
as p53, p2l1, pl6, and others is far from being
fully understood. Lam and Chan [64] analyzed
the expression of p21 and p53 in 42 penile carci-
nomas and found p21 in 40 % of invasive cancers
with an inverse relationship to p53. p53 immu-
nostaining was found in all HPV-positive cases,
but other authors reported an inverse or negative
relation between these 2 factors, showing p53
expression in less differentiated tumors and in
lymph node metastases, which would support the
concept that p53 is a marker of worse prognosis
[65]. Recent studies have demonstrated the impli-
cation of the PTEN/PI3K/AKT pathway in penile
carcinogenesis [62, 66], but the suggested role of
the mammalian target of rapamycin (mTOR)
pathway in the development of lymph node
metastasis deserves further investigation.

There have been few attempts to link chromo-
somal abnormalities to the biologic behavior of
penile cancer. Genetic imbalances have been
reported in penile cancer, and DNA sequence
copy number gains were found in 8q24, 16pl1-
12,20q11-13, 22q, 19q13, and 5p15 in one study
[67]. Other candidate genes in the genomic map
of penile cancer that might prove to be targets for
rare metastatic cases include PRKCI, PI3K,
DCUNI1D1, LAMP3, and others associated with
gains in 3pl12.3 and S-phase kinase-associated
protein 2, which is associated with gain and/or
amplification of the 5p15.33—pl1 region [68].
Although other cytogenetic changes have been
described, none of these are characteristic. As
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with all malignant tumors, penile tumor progres-
sion involves the loss of cell-to-cell interaction
and invasion of the extracellular matrix. A study
by Campos et al. [69] showed that low expres-
sion of E-cadherin, an epithelial cell adhesion
molecule, and increased immunoreactivity of the
matrix metalloproteinases MMP-2 and MMP-9
were correlated with a higher risk of metastases;
moreover, MMP-9 expression was an indepen-
dent risk factor for recurrence.

As other genes are currently under investiga-
tion including COX-2, MYC, SOX2, and AT-rich
interactive domain 1A (ARID1A), a clearer pic-
ture of the molecular changes in penile carcino-
mas is slowly emerging. The presence of a final
common pathway to penile carcinogenesis with
similar molecular mechanisms seems a possibil-
ity, although penile cancer arises by two separate
mechanisms, one involving p53 and the other
mediated by HPV in the subset of HPV-positive
penile carcinomas.

Prognostic Factors for SCC
of the Penis

The use of heterogeneous pathologic methodolo-
gies and the studies regarding variable patient
populations without uniform treatment and fol-
low-up have led to contradictory results and limi-
tations in the pathologic evaluation of prognostic
factors. In Table 13.3 the main prognostic factors
for SCC of the penis are reported.

Table 13.3 Prognostic factors for squamous cell carci-
noma of the penis. References in parentheses

Nodal status [70-74]

Histologic grade [75, 76]

Depth of infiltration [77]

Anatomical levels [78-80]

Perineural invasion [52]

Lymphatic [81] and vascular embolization [82]
Modality of growth, front pattern of invasion [1, 83]
Proliferative index [84]

Molecular factors [85]
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Nodal Status

The single most important prognostic factor for
overall outcome in penile carcinoma is the nodal
status. Such is its importance that the 5-year and
10-year survival rates for patients with lymph node
involvement are 48 % and 46 %, respectively, ver-
sus 91 and 88 % for patients with pathologically
negative lymph nodes [80]. Prophylactic lymphad-
enectomy has a better 5-year survival rate than
deferred lymphadenectomy, and indications for
extended pelvic lymph node dissection are the num-
ber of metastatic inguinal lymph nodes, their maxi-
mum diameter, and the presence of extranodal
spread [74]. Nomograms predictive of pathologic
inguinal node involvement in patients with SCC
have enough accuracy to evaluate the real incidence
of metastases (on the basis of the clinical stage of
the involved lymph nodes, grade, vascular invasion,
and anatomical levels of invasion) [86] and to esti-
mate predictions of survival at 5 years [87].

Histologic Grade

Histologic grade shows a highly accurate correlation
with prognosis. A study in the Netherlands using the
3-tier grading system for SCC found in well-differ-
entiated (grade 1) SCC 24 % of metastatic inguinal
lymph nodes, compared with 46 % in moderately
differentiated (grade 2) and 82 % in poorly differen-
tiated (grade 3) SCC [75]. Any proportion of grade 3
SCC carries a poor prognosis [76].

Depth of Infiltration and Anatomical
Levels of Invasion

The depth of infiltration has prognostic value and
accurate measurement of tumor invasion in milli-
meters is required particularly in surgical speci-
mens, both penectomy and circumcision, while
the evaluation in small biopsies is generally unac-
curate, given that only 9 % of biopsy results are
confirmed in penectomies [17]. Measurement may
be performed from the basement membrane to the
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deepest point of invasion [77]; the risk of metasta-
ses is especially high in tumors invading more than
10 mm and with infiltration of the corpora caver-
nosa in the glans or deep preputial dartos in the
foreskin [78]. The invasion of anatomical levels is
subject to error in pathology reports due to confu-
sion of the anatomical location with the site of the
tumor. The importance of this information is con-
firmed by the stage of penile cancer being based
on the anatomical levels of invasion in the current
TNM system [88] (Table 13.3). The anatomical
levels of invasion, 1, 2, and 3, in the glans corre-
spond to the lamina propria, corpus spongiosum,
and corpora cavernosa, while levels 2 and 3 in the
foreskin correspond to the dartos and skin [79].
They are evaluated with a scoring system referred
to as “Prognostic Index” by Chaux et al. [80],
which consists of the addition of numerical values
given to histologic grade (1-3), deepest anatomi-
cal level involved by cancer (1-3), and presence of
perineural invasion (0 or 1). According to the
Prognostic Index, scores of 5 and 6 are associated
with a high mortality rate [80].

Perineural Invasion, Lymphatic
and Vascular Embolization

Perineural invasion is easily observed but it is
not frequently reported in the diagnosis. It is an
independent prognostic parameter associated
with regional metastasis in tumors with
5-10 mm depth of invasion [52]. Lymphatic
embolization and vascular embolization have
been reported as independent predictive vari-
ables of inguinal lymph node involvement in
patients with SCC of the penis according to a
multicenter Italian study [82].

Modality of Growth, Front
of Invasion, and Histologic Subtypes

The correlation between tumor growth pattern
and presence of regional metastases and survival
has been studied [1, 75]: high mortality was
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found for patients having tumors with a vertical
growth pattern (67 %), while the mortality
dropped to 10 % in superficially spreading carci-
nomas [1]. Another factor affecting prognosis is
the modality of growth of the deepest invasive
tumor component in relation to the stroma: the
infiltrative pattern of invasion was reported to be
an independent risk factor for regional node
metastasis [83].

According to their histologic subtype, penile
carcinomas are subdivided into three risk groups
for regional or systemic spread: verruciform
tumors belong to the low-risk group, while about
half of all penile cancers (including usual SCC
and pleomorphic warty carcinomas) belong to
the intermediate-risk group; the high-risk group
comprises high-grade, deeply invasive tumors
that are frequently metastatic at the onset, includ-
ing basaloid, sarcomatoid, and adenosquamous
carcinomas and poorly differentiated SCC.

Among the prognostic factors, histologic sub-
type was found to be less important than perineu-
ral invasion, histologic grade, and vascular
invasion in multivariate analysis [18].

Proliferative Index and Molecular
Prognostic Factors

Conflicting results have been reported in the
literature about the relative risk of tumor
metastasis according to different Ki67 values.
Several recent series reported no correlation
between proliferative index and survival, but two
studies estimated a higher risk of lymph node
metastasis in tumors with a high proportion of
Ki67-positive tumor cells [89, 90].

Many different molecular prognostic factors
have been investigated, but the enthusiasm for this
research has dwindled because they lacked the lev-
els of evidence for inclusion with a grade of recom-
mendation in clinical practice guidelines [90, 91].

Among other factors, epithelial cadherin and
MMP-9 [90], metastasis suppressor protein KAI1/
CD82 [92], SOD2 [93], telomerase activity [94],
squamous cell carcinoma antigen [95], cyclooxy-
genase expression (COX-1 and COX-2) [96], and
genetic imbalances and ploidy status [97] have been
investigated; they were reported to have different
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degrees of involvement in the pathogenesis of
penile cancer and to be potential prognostic factors
in this disease. Accumulation of p53 protein was
found to be an independent predictor of lymph node
metastases, with a significant correlation with poor
outcome [54, 65].

Among oncologists dedicated to this pathol-
ogy, the conviction is that “more research is
needed to identify molecular markers which could
lead to advances in personalized medicine” [91].

Local, Regional, and Systemic Spread

Local spread of the superficial spreading pattern of
growth of penile cancers originating in the glans
frequently shows extension to the coronal sulcus
and foreskin, while foreskin carcinomas spread to
the skin of the shaft, coronal sulcus, or glans.
Similar growth features have been reported in
intraepithelial pagetoid spread simulating Paget’s
disease [98]. The vertical growth pattern is associ-
ated with infiltration of anatomical levels and
extension to the lamina propria, corpus spongio-
sum, albuginea, and corpora cavernosa. Extension
to the penile fascia in cancer of the coronal sulcus
involves deep penetration of the corpora cavernosa
through the feeding vessels of the tunica albu-
ginea, and rounded nodules of carcinoma (“satel-
lite nodules™) are sometimes observed separately
from the main tumor mass in surgical samples.
The importance of vascular (Fig. 13.39) and peri-
neural invasion has been mentioned in the para-
graph about prognostic factors.

Regional lymph node spread of penile cancer
is common, while metastases to the pelvic nodes
are less frequent and are mostly associated
with inguinal lymph node involvement [74].
Anatomical variation of the sentinel lymph node,
the first site of metastasis [99, 100], may interfere
with the standardized protocol of lymph node
dissection. Preoperative lymphoscintigraphy and
dynamic sentinel node biopsy allow earlier detec-
tion of clinically negative metastatic lymph
nodes, resulting in improved survival [70, 72,
73]. Systemic spread of penile cancer may
involve the retroperitoneal nodes, periscrotal
area, and subcutis of the abdomen (Fig. 13.40),
heart, lung, bone, and liver.
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Fig. 13.39 Spread of
penile cancer through
the vessels of the
urethral margin in a
penectomy specimen

Fig. 13.40 Systemic spread of penile cancer. Squamous
cell carcinoma located in the cutis of the abdomen

Positive Resection Margins
and Recurrence

The prognosis of patients with recurrence after
excision of penile carcinoma is dismal, with
higher mortality in the subgroup of patients with

recurrent tumors compared with the nonrecurrent
subgroup [101]. This is the most important clini-
cal consequence regarding the assessment of
resection margins performed after penectomy or
penile-preserving surgery [102]. It is still debated
if local control can be obtained with margins
measuring less than 10-15 mm in partial penec-
tomies [103].

Accurate margin sampling in partial penecto-
mies requires at least three sections: (1) urethra
and periurethral tissue, (2) a section including
both corpora cavernosa, and (3) the skin (foreskin
or shaft with underlying dartos) [9]. In a series of
80 partial penectomies, 14 positive margins were
observed [37]. Also other studies reported that
local recurrences after limited surgical excision
or partial penectomy are not uncommon [102].
Velazquez et al. reported involvement of the ure-
thra and periurethral tissue including the penile
fascia by carcinoma. They recommend frozen
section examination of the urethral margin, which
can be useful to detect tumor emboli within the
lymphovascular spaces of the lamina propria and
in the blood vessels of the periurethral corpus
spongiosum [37]. Another common site of inva-
sion of the glans is the coronal sulcus in cancers
arising in the foreskin; a section of the sulcus has
to be provided as margin. An uncommon site of
positive resection margins is the corpus caverno-
sum, because of the barrier to tumor spread pro-
vided by the tunica albuginea. Leijte et al.
analyzed the recurrence patterns in 700 patients
from two referral centers for penile carcinoma
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[104]. Patients receiving a penile-preserving pro-
cedure, those subjected to a wait-and-see policy
for nodal status, and those with pN+ disease were
at high risk of developing a recurrence, with an
overall local recurrence rate after penile-preserv-
ing treatment of 27.7 %, of which 74.1 % occur-
ring during the first 2 years [104].

Local recurrence increases the risk of regional
inguinal and pelvic lymph node metastases [101].
Comparison of recurrent and nonrecurrent tumors
showed that higher-grade tumors (i.e., basaloid
and sarcomatoid) tended to be associated with
recurrences, a finding that would dissuade clini-
cians from performing partial penectomies or
local excisions in these aggressive variants [101].

Staging

The TNM classification of carcinomas of the penis
is reported in Table 13.4. The classification is
based on anatomical levels [79, 80], but it is known

Table 13.4 TNM staging system for penile carcinomas
(UICC [88])

Primary tumor (T)

Tx primary tumor cannot be assessed

T0 no evidence of primary tumor

Tis carcinoma in situ; 7a noninvasive verrucous
carcinoma

Tla tumor invades subepithelial connective tissue
without lymphovascular invasion and is not poorly
differentiated; 7/b tumor invades subepithelial
connective tissue with lymphovascular invasion or is
poorly differentiated

T2 tumor invades corpus spongiosum or cavernosum
T3 tumor invades urethra

T4 tumor invades other adjacent structures
(perineum, scrotum, prostate)

Regional lymph nodes (N)
NO no regional lymph node metastasis
N1 metastasis in a single inguinal lymph node

N2 metastasis in multiple or bilateral inguinal
lymph nodes

N3 extranodal extension of lymph node metastasis or
metastasis in pelvic lymph nodes (unilateral or bilateral)

Distant metastasis (M)
MO no distant metastasis
M1 distant metastasis

M. Colecchia et al.

that the risk of metastases increases in tumors infil-
trating more than 5 mm and is high when the cor-
pora cavernosa in the glans and the dermis in the
foreskin are affected. Further studies need to evalu-
ate substaging of stage T2 to differentiate between
superficial and deep corpus spongiosum infiltra-
tion and to take into account carcinomas of the
penis limited to the foreskin, which are absent
from the latest TNM classification.

Other Tumors
Clear-Cell Carcinoma

The unusual clear-cell histologic type is a cancer
occurring in the foreskin as a proliferation with
prominent clear-cell changes and sometimes exten-
sive necrosis. A few cases have been reported show-
ing periodic acid-Schiff positivity as well as MUC1
and EMA immunostaining of the clear cells [105].
The clear-cell changes resemble the histologic fea-
tures of renal cell carcinoma and are focally
observed in some warty carcinomas of the penis.
Clear-cell carcinoma is an HPV-related tumor with
aggressive behavior which warrants radical treat-
ment, i.e., total penectomy with groin dissection.

Giant Condyloma

This tumor, sometimes referred to as Buschke-
Lowenstein tumor, is described in Chap. 12.

Paget’s Disease

Primary Paget’s disease is an intraepithelial growth
of uncertain origin, sometimes originating from the
apocrine ducts or sweat glands in the foreskin. It is
characterized by basally located large atypical cells
with abundant mucin-rich cytoplasm (Fig. 13.41).

Secondary Paget’s disease is pagetoid intraep-
ithelial spread of typical penile SCC [98] or —
less frequently — of bladder or urethral carcinoma.
This extension of adjacent tumors tends to affect
the glans in the perimeatal region, extending to
the perineum and scrotum.
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Fig. 13.41 Paget’s
disease. Large round
atypical Paget’s cells in
the epithelium of the
glans

Table 13.5 Immunohistochemistry of Paget’s disease

Antibody Paget’s disease Squamous cell CIS Melanoma in situ Urothelial carcinoma
CEA + - - -
CK7 + - - +
CK20 - - - +
GCDFP-15 + - - -
S100 - - + -
p63 + + - +

Partially reported in Lopez-Beltran [106]

The immunohistochemical findings are quite
peculiar: in Table 13.5 the immunostainings of
extramammary Paget’s disease and different
penile tumors are presented.

Among these entities the most common is
pagetoid urothelial carcinoma of the penis, where
CK20 in addition to CK7 and p63 are useful
immunohistochemical markers [107, 108]. A less
frequent and less problematic lesion is clear-cell
papulosis of the foreskin [109].

Melanoma of the Penis

Since the first description in the mid-nineteenth
century, fewer than 100 cases of penile melanoma
have been reported, accounting for approximately
1.4 % of all primary penile tumors [110]. Primary
melanomas are mainly localized in the glans
(Fig. 13.42) and have similar behavior to cutaneous

melanoma, with comparable tumor thickness [111].
The adverse prognostic factors these tumors have in
common are ulceration, tumor depth of 3.5 mm or
more, and tumor diameter of >15 mm. The pres-
ence of lymph node metastasis at presentation car-
ries a poor prognosis. Sometimes the presence of an
in situ component may complicate the differential
diagnosis with Paget’s disease (Fig. 13.43). In such
cases the expression of melanocytic markers (S100
protein, HMB45 protein, melan-A) can be helpful.
A common presentation is mucous lentiginous
melanoma, characterized by the proliferation of
atypical melanocytes in the basal layer of the epi-
dermis and by lengthening of the rete ridges as
often seen in lentiginous tumors [112] (Fig. 13.44).
Clinically it is easy to differentiate from penile mel-
anosis, which is characterized by large pigmented
macules affecting the glans and foreskin, and at the
microscopic level by basal cell hyperpigmentation,
stromal melanophages, and melanocytic hyperpla-



260

M. Colecchia et al.

Fig. 13.42 Melanoma
of the glans. Common
presentation of
melanoma in the glans
as mucous lentiginous
melanoma with marked
inflammatory reaction
in the dermis

Fig. 13.43 Melanoma
in situ. The presence of
single, small nests of
melanoma cells in the
superficial layers of the
glandular epithelium
provides compelling
evidence for in situ
melanoma (Published
with kind permission of
©Maurizio Colecchia
2015. All Rights
Reserved)

sia [113]. The absence of cytologic atypia is a dis-
tinctive feature of this benign condition.

Soft Tissue Tumors

The most common sarcomas of the penis are
those of vascular origin, including benign vari-
ants such as hemangioma, epithelioid hemangi-
oma, angiokeratoma, and lymphangioma as
well as malignant variants such as angiosar-
coma, epithelioid hemangioendothelioma, and

Kaposi sarcoma. Malignant tumors of myoid,
fibrous, and neural etiology have also been
described. It is particularly important for surgi-
cal pathologists, who rarely encounter these
tumors, to distinguish sarcomas from sarcoma-
toid carcinomas [114].

Benign Soft Tissue Tumors

The majority of benign mesenchymal penile neo-
plasms including hemangiomas, lymphangiomas,
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Fig. 13.44 Mucous
lentiginous malignant
melanoma of the penis.
Basilar proliferation of
atypical melanocytes in
the basal layer

and epithelioid hemangiomas have been reported
in case reports; the latter tumors are sometimes
confused with epithelioid hemangioendothelioma
or epithelioid angiosarcoma [115]. Other less
common tumors are neurofibromas, schwanno-
mas, granular cell tumors, leiomyomas, glomus
tumors, dermatofibromas, myofibromas, and
juvenile xanthogranulomas. Less commonly
reported types are lipoma, angiolipoma, and nod-
ular fasciitis [114]. Myointimoma is an unusual
but distinct vascular benign tumor affecting the
corpus spongiosum and originating from the vas-
cular intima in young adults [116].
Microscopically the lesion is a myointimal intra-
vascular plexiform lesion showing uniform
myoid cells with minimal atypia [116, 117]. It
can be managed with conservative surgery.

Malignant Soft Tissue Tumors

Kaposi sarcoma is by far the most common
malignant soft tissue tumor affecting the penis
[9]. It exists in several different clinical subtypes,
all displaying similar microscopic features.
Kaposi sarcoma in young adults affects individu-
als with underlying immunodeficiency caused by
HIV infection, immunosuppressive or chemo-
therapeutic medication, lymphomas, or inherited

Fig. 13.45 Kaposi sarcoma. Multiple reddish nodules in
the glans and foreskin of the penis (Courtesy of Dr
T. Torelli, Istituto Nazionale dei Tumori, Milan, Italy.
Published with kind permission of ©Maurizio Colecchia
2015. All Rights Reserved)

syndromes. The most common location is the
glans, where Kaposi sarcoma presents as pur-
ple papules or nodules (Fig. 13.45), which, in
well-established lesions, show extravasated
erythrocytes, vessels encircling vessels, and the
characteristic spindle cell proliferation admixed
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Fig. 13.46 Kaposi
sarcoma. Microscopic
appearance of the case
of Fig. 13.45 showing
multiple nodules of
Kaposi sarcoma with
spindle cell proliferation
admixed with slit-like
vessels

with slit-like vessels (Fig. 13.46). Tumor cells
show nuclear positivity for human herpes virus 8
(HHV-8) staining, which is confirmative of the
diagnosis [118, 119].

Leiomyosarcoma

Leiomyosarcoma of the penis is a very rare dis-
ease of mid and late adult life [120], arising from
both superficial and deep smooth muscle ele-
ments. All deep-seated tumors are presumed to
be of vascular (corpus cavernosum and corpus
spongiosum) origin, while the superficial tumors
occur as circumscribed nodules probably derived
from the superficial vasculature of the penis or as
infiltrative lesions probably derived from the
dartos [121].

The most accurate predictors of outcome are
tumor depth [122] and size, but only well-
demarcated deep-seated tumors require partial or
total penectomy, while superficial leiomyosarco-
mas can be treated with conservative surgery. All
tumors contain smooth muscle cells with blunt-
ended sometimes pleomorphic nuclei that form
fascicles. Tumor growth pattern, mitotic count,
and grading are the distinguishing microscopic
features. The main differential diagnoses are leio-
myoma, myointimoma, nodular Kaposi sarcoma,
malignant fibrous histiocytoma, and sarcomatoid

carcinoma. Kaposi sarcoma is more frequent than
leiomyosarcoma (2:1), and its diagnostic clues
(see paragraph on Kaposi sarcoma) in superficial
lesions can resemble the fascicular architecture of
leiomyosarcoma. Strong reactivity for CD34 and
CD31 and the absence of desmin and factor VIII
immunostains distinguish nodular Kaposi sar-
coma from leiomyosarcoma, which shows alpha
muscle actin-positive and HHF35-positive immu-
nostains as well.

Epithelioid Sarcoma

This highly unusual entity occurs either as single
or multiple superficial penile nodules or urethral
stenosis, symptoms that epithelioid sarcoma
shares with Peyronie’s disease [123]. Progressive
growth should suggest a malignancy and warrant
biopsy, because epithelioid sarcoma requires
prompt and aggressive intervention. Histologically,
epithelioid sarcoma is characterized by spindle
and epithelioid cells with eosinophilic cytoplasm,
often surrounding an area of central necrosis with
a pseudogranulomatous appearance. The epitheli-
oid cells have moderate atypia with vesicular
nuclei and prominent nucleoli [124] (Fig. 13.47).
Positive immunostaining for vimentin, EMA,
CD99, and CD34 (in 70 % of cases) allows the
differential diagnosis with other soft tissue tumors
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Fig. 13.47 Epithelioid
sarcoma. Epithelioid
cells with eosinophilic
cytoplasm surrounding
an area of necrosis

Table 13.6 Typical immunohistochemical staining profile of soft tissue tumors

Neoplasm

Typical immunohistochemical staining profile

Sarcomatoid squamous cell carcinoma

Sarcomatoid urothelial carcinoma
CD34 -

AE1/AE3 +, EMA +, vimentin +, p53 variable, actin -, desmin -, S100 -,

Leiomyosarcoma

Desmin +, MSA (HHF35) +, may show keratin focal, EMA focal, CD34
focal, S100 focal

Kaposi sarcoma

CD31 +, CD34 +, HHV-8 +, factor VIII -, desmin -

Spindle cell melanoma

S100 +, HMB45 +, melan-A/MART-1 +, microphthalmia transcription
factor +, tyrosinase +

Desmoplastic melanoma

S100 +, MSA (HHF35) + (58 % of cases), HMB45 -, melan-A/MART-1 -,
microphthalmia transcription factor -, tyrosinase -, may show NSE +,
EMA +, NKI/C-3 +, alpha-SMA +

Dermatofibrosarcoma protuberans

CD34 +, factor XIIla -, t(17;22) by FISH

Rhabdomyosarcoma

Myogenin +, desmin +, MSA (HHF35) +, t(2;13), or t(1;13) in alveolar variant

Myointimoma (not typically a spindle
cell neoplasm)

MSA (HHF35) +, alpha-SMA +, calponin +, desmin minimal reactivity

(see Table 13.6). A case of pediatric epithelioid
sarcoma has been reported [125]. Most recur-
rences and metastases develop within 3 years of
treatment, but late metastases may occur.

Lymphomas

Lymphomas are very infrequently observed as pri-
mary penile tumors or secondary localizations of
systemic disease. Histiocytic tumors are rare.
Priapism has been reported secondary to leukemia
in a highly uncommon case [126]. When penile
lymphomas do occur, they are mostly non-Hodgkin

B-cell lymphomas of the diffuse large-cell type
(Fig. 13.48), although other infrequent subtypes
may occur including mucosa-associated lymphoid
tissue (MALT) lymphoma and T-cell, anaplastic
large-cell, and CD30-positive lymphomas.
Chemotherapy is generally effective [127].

Metastatic Tumors of the Penis

Metastases to the penis from any kind of tumor
are rare. The most common sites of origin are
the urinary bladder and prostate, followed by
the kidney, gastrointestinal tract, and testis
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Fig. 13.48 B-cell
non-Hodgkin
lymphoma. Biopsy of
the glans with artifacts
showing diffuse large
B-cell-type non-
Hodgkin lymphoma

Fig. 13.49 Urothelial
carcinoma metastatic
to the glans.
Angioinvasion in the
corpus cavernosum
with urothelial
aggregates from a
metastatic bladder
carcinoma

(seminomatous germ cell tumors as well as
embryonal carcinomas). Nonpelvic organs have
been less frequently reported as primary sites,
e.g., the lung, stomach, and pancreas [128, 129].
Commonly the metastasis occurs in the corpus
cavernosum of the shaft [129]. Presentation
with multiple palpable nodules is frequent, but
in almost half of the cases, a prominent clinical
finding is priapism (“malignant priapism”)
[130]. A frequent observation is extension to the
glans of wurethral wurothelial carcinoma
(Fig. 13.49).

Tumorlike Lesions
Peyronie’s Disease

Peyronie’s disease is characterized by a fibrous
plaque or scar within the tunica albuginea of the
penile shaft, producing an abnormal curvature of
the penis [131]. Its pathogenesis appears to be mul-
tifactorial, but from a histologic point of view,
Peyronie’s disease seems strictly related to superfi-
cial fibromatosis [9] and persistent chronic inflam-
mation, probably as a result of repetitive stress
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microtrauma to the penis [132], urethral instrumen-
tation, hypertension, and other factors [9]. The hall-
mark of the disease, that is to say the fibrous plaque,
involves fibroblasts and myofibroblasts, but
frequently the lesion is sclerotic with hypocellular
areas and in rare cases calcification or ossification
admixed with some inflammatory cells. Increased
levels of transforming growth factor f1 seem to
play a role in the development of the fibrotic
plaques [133]. Treatment is mainly surgical, but
rare spontaneous regression has been reported.

Lichen Sclerosus et Atrophicus

See Chap. 12.

Melanosis (Lentiginosis)

Melanosis is characterized by large pigmented
macules, often multifocal and with irregular bor-
ders, affecting the glans and foreskin. Histology
shows basal layer hyperpigmentation, epithelial
and melanocytic hyperplasia, and stromal mela-
nophages. The lesion has the potential to enlarge,
and the absence of melanocytic atypia is a hall-
mark of this benign condition [113].

Frozen Section

The main indications for frozen sections in penile
cancer are examination of the surgical margins and
assessment of the nodal status; microscopic tumor is
present in 5-30 % of partial penectomies, and frozen
section examination of resection margins can lead to
areduction of the incidence of positive surgical mar-
gins and recurrence in SCC [103]. Intraoperative
examination of the surgical margins includes the
skin, corpora cavernosa, corpus spongiosum, ure-
thra, and periurethral tissue. In the majority of surgi-
cal margins examined during partial or total
penectomies, shaved margins are taken [134].

The most frequent sites of involvement by carci-
noma are the periurethral corpus spongiosum, lam-
ina propria, and urethra. Frozen sections are not
commonly done in total penectomies, but in super-
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ficial spreading carcinoma, possible extension to
the skin of the shaft requires surgical margin evalu-
ation. The use of frozen section examination for
sentinel lymph node biopsies is controversial [135].
Clinical examination and imaging techniques
remain inaccurate for detecting micrometastases.
In some centers frozen section is performed in sen-
tinel node biopsy for patients with poorly differen-
tiated, high-grade SCC [134]. Cytologic imprint
preparation could be useful to detect metastases
[136]. Other details about the pathological assess-
ment of frozen section examination in penile speci-
mens are reported in Chap. 14.

Malignant Lesions of the Scrotum
Squamous Cell Carcinoma

Improved hygiene conditions have led to a
marked decrease in the incidence of scrotal carci-
noma [9]. This tumor is linked to numerous occu-
pational carcinogens, but nowadays the incidence
is 5-10 cases per 10 million population in the
USA [9]. The historical importance of occupa-
tional carcinogens is exemplified by Percivall
Pott’s investigation into the incidence of scrotal
carcinoma in chimney sweeps, as mentioned in
the 2011 Pulitzer Prize winning book by
Siddhartha Mukherjee [137]. Most scrotal carci-
nomas are well to moderately differentiated kera-
tinizing SCCs. SCC of the scrotum is considered
and staged as skin carcinoma [9]. Unusual vari-
ants (basaloid, papillary, verrucous) are excep-
tional occurrences in this rare tumor. The
presence of dysplastic changes in the epithelium
adjacent to the tumor and possible analogies with
precancerous conditions of the penis suggest that
the HPV-related variant and differentiated squa-
mous intraepithelial lesions have an analogous
appearance to penile precursor lesions [11].

Extramammary Paget’s Disease
The male genitalia were the first extramammary

site described by Crocker as the site of Paget’s
disease [138]. It is a very unusual neoplasm with
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Fig. 13.50 Paget’s
disease of the scrotum.
The epidermis of the
scrotum colonized by a
population of large,
round, or oval atypical
cells (Paget’s cells)
with clear cytoplasm
and vesicular nuclei;
there are gland-like
neoplastic foci with the
appearance of tubular
glands in the reticular
dermis (Published with
kind permission of
©Maurizio Colecchia
2015. All Rights
Reserved)

fewer than 30 cases reported at the beginning of
this century [139].

On physical examination scrotal Paget’s dis-
ease manifests as an erythematous, eczematoid
lesion that is difficult to distinguish from
Bowen’s disease or in situ carcinoma.
Pathognomonic Paget’s cells (atypical large,
clear, round cells) are observed with intraepi-
dermal localization, rarely involving the dermis.
This tumor is presumed to be an intraepidermal
adenocarcinoma. Like mammary Paget’s dis-
ease, scrotal lesions may be the result of epider-
motropic spread from an underlying adnexal
malignancy (Fig. 13.50) [140], also when sec-
ondary involvement of acrosyringeal structures
can be observed. Other uncommon sites of
extraepidermal origin are the colon-rectum and
the urogenital tract [9]. Immunohistochemical
findings include the expression of CEA, low-
molecular-weight cytokeratins (CK7), CAM
5.2, EMA (Fig. 13.51), mucicarmine, MUCI,

and gross cystic disease fluid protein 15
(GCDFP-15) [108]. Local excision may be use-
ful with intraoperative examination of the mar-
gins. When radical surgery is difficult to
accomplish due to the size of the lesion, topical
chemotherapy followed by wide excision and a
reconstructive procedure is the treatment of
choice.

Basal Cell Carcinoma

Fewer than 50 cases of scrotal BCC have been
reported to date [141], even if in terms of inci-
dence it is the third most common malignant
scrotal tumor. The differential diagnosis with
basaloid SCC is important because of the dismal
prognosis of the latter. While scrotal BCC shows
the same histopathologic features as its nongen-
ital cutaneous counterpart, it appears to be more
aggressive.
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Fig. 13.51 EMA
immunostaining in
Paget’s disease of the
scrotum.
Immunohistochemical
stain of Paget’s disease
of the scrotum reported
in Fig. 13.50 shows
diffuse reactivity with
epithelial membrane
antigen (EMA)

Fig. 13.52
Lymphangioma. Scrotal
lymphangioma
occurring with scrotal
discomfort: the empty
spaces devoid of blood
have delicate valves.

A thin smooth muscle
wall is present

Other Lesions
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