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Abstract

Squamous cell carcinoma (SCC) of the penis has been subject to only a few studies in populations where late childhood circumcision is
performed. To asses clinicopathological features and human papillomavirus (HPV) status of penile SCC in men with late circumcision, eight
institutions in the country volunteered to collaborate and 15 cases of penile SCC were collected from their pathology archives. The presence
and genotype of HPV were determined in addition to clinicopathological features of the tumors. Findings were correlated with disease
outcome. The mean age of the patients evaluated was 66.5 years. Histological subtypes were usual SCC (6/15), papillary (2/15), mixed
(2/15), basaloid (2/15), acantholytic (1/15), pseudohyperplastic (1/15), and warty-basaloid (1/15) carcinomas. HPV was identified in 33.3% of
samples; HPV16 was detected in 60% of positive cases and was associated with basaloid and/or warty morphology. Cause-specific 1-year
and 2-year survivals were 76.9% and 54.5%, respectively. The usual subtype and nodal metastasis were associated with worse outcome
(p=0.045 and p=0.047, respectively). As a conclusion, our results suggest an inclination for penile SCC to develop at a later age in a
population with late circumcision than the patients from the regions of high penile cancer incidence. These men seem to have less frequent
HPV association and their outcome appears poorer than other populations, although reaching substantial provision is not possible due to
our limited case number.
Keywords: penis, penile cancer, squamous cell carcinoma, human papillomavirus, circumcision.

 Introduction
Incidence of penile cancer shows significant variation
between different geographic parts of the world. It is a
rare disease in developed countries, with only 0.2 cases
for each 100 000 population in USA, whereas its rate is
2.9–6.8/100 000 inhabitants in Brazil [1]. The lowest
incidence is known to occur in Israeli-born Jews in with
rates near to zero [2].
The most common type of malignancy in penis is
squamous cell carcinoma (SCC). Although the pathogenesis
of this disease is not completely understood, it is known
that there is a powerful connection between the lack of
circumcision and the development of the cancer [2]. In
the study by Maden et al. [1], the individuals that had
never been circumcised had 3.2 times higher risk than
those who were circumcised at birth and three times
higher risk than the ones that were circumcised in
neonatal period. In fact, in the geographical locations
ISSN (print) 1220–0522

where infantile circumcision is not routine and genital
hygiene is poor, penile cancer may comprise as high as
10–20% of all malignancies [3]. By the end of the 19th
century, male circumcision was supported in some countries
as a protective policy against venereal infections. Other
risk factors shown in the epidemiological study by Maden
et al. were penile rash lasting longer than a month, history
of genital warts, penile tear, difficulty of foreskin retraction,
more than 30 lifetime sexual partners, smoking, and
smegma [1]. High-risk human papillomaviruses (HPVs)
have been accused of being responsible agents from
>40% of SCCs in penis in most reports [4].
Very few studies have been undertaken in terms of
penile cancer regarding populations with late circumcision.
Ritual circumcision of males has been practiced in Muslims.
However, as being different than Jews, circumcision is
not neonatal but undertaken later, usually when the
children are between 2 to 14 years of age. No large
series describing clinicopathological features of this
ISSN (online) 2066–8279
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disease in Muslim men have been published so far. This
study aims to retrospectively explore the characteristics of
penis carcinoma in men with late circumcision, assessing
clinicopathological features as well as HPV association.
Our series included 15 men who were circumcised in the
childhood beyond neonatal period.
 Materials and Methods
Surgical specimens were obtained from eight different
institutions and included 15 patients with primary penile
squamous cell carcinoma (PSCC) from 2001 through
2012. None of the patients were given radiation or
chemotherapy before biopsy or excision.
Case selection and data acquisition
The study was commenced with the initiative from
Uropathology Study Group of Federation of Pathology
Societies in the country. Group members from eight
different institutions volunteered to collaborate and 15
cases were collected after their archival search. Cases
were originally diagnosed and treated in the university
hospitals (10 patients) or hospitals from the public sector
(five patients). Clinical information including age, form
of surgical operation, details of adjuvant treatment, local
failure, or distant metastases and follow-up data were
gathered from the medical records and electronic patient
data system of the centers. The penis subsites included the
glans mucosa, the corona, and shaft skin. The pathology
slides were retrieved from the archives and submitted to
one of the authors (DEB), an expert pathologist in the
field, for central review.
Histopathological analysis
Various histopathological features, such as tumor size,
depth of invasion, tumor subtype, degree of differentiation,
lymphovascular and perineural invasion, surgical margin
status, and lymph node involvement were noted as the
conventional criteria. All tumors were staged according
to the 7th edition of the American Joint Committee on
Cancer (AJCC) Cancer Staging Manual (2010) primary
tumor–node–metastasis (pTNM) staging parameters. Histopathological analysis was performed blinded to the clinical
data, HPV genotyping and immunohistochemistry results.
Immunohistochemistry
Immunohistochemistry was performed on the LeicaBOND III automated staining platform (Leica, Germany).
Tissue sections from the representative paraffin blocks
from each case were cut at 4 μm thickness onto charged
slides. Following heat-induced epitope retrieval with an
ethylenediaminetetraacetic acid (EDTA)-based buffer,
tissue sections were incubated with commercial primary
antibodies: p53 (Novocastra, Leica Biosystems, Newcastle
upon Tyne, UK; 1:600 dilution), Ki67 (Dako, Glostrup,
Denmark; 1:150 dilution), p16INK4a (DB Biotech, Kosice,
Slovak Republic; 1:50 dilution), Biotin-Free BOND
Polymer Refine Detection Kit (Leica Biosystems,
Newcastle upon Tyne, UK) was used for the detection
of proteins. A colon carcinoma sample known to express
p53 was stained as a positive control; the normal mesen-

chymal cells in all cases remained negative serving as
an internal negative p53 control. A tonsillar tissue served
as a positive Ki67 control. Phosphate-buffered saline
(PBS) without primary antibody was used as the negative
control of Ki67. For p16INK4a, a sample of normal uterine
cervix was used as negative and a known p16INK4a
expressing SCC case was used as a positive control. The
reaction products were visualized with 3,3’-Diaminobenzidine (DAB) chromogen and counterstaining with
Hematoxylin was done. Results were analyzed under an
optical microscope (Axioscope, Zeiss, Germany).
Diffuse strong nuclear and cytoplasmic staining of
neoplastic cells was regarded as positive for p16INK4a
protein expression. No or weak cytoplasmic reaction,
staining of single scattered cells, or diffuse cytoplasmic
flaring without nuclear positivity was recorded as negative.
p53 was evaluated as the percentage of the stained
over the total number of tumor cells in 10 adjacent fields,
at a magnification of 400×. It was considered positive
when more than 10% of neoplastic cell nuclei were seen
intensely stained. Only nuclear staining was accepted as
a positive reaction.
Quantitation of Ki67 immunostaining was made by
counting the positively and negatively stained tumor nuclei
in 20 randomly selected high-power fields (400× magnification). Only moderate (2+) to strong (3+) reaction
intensity was considered positive. Ki67 index was calculated
as the fraction of positively stained to all malignant nuclei
counted in each case.
HPV genotyping
Deoxyribonucleic acid (DNA) extraction was performed
from 10-μm thick sections of paraffin-embedded tissues
of each case using the NucleoSpin Tissue mini column
commercial kit (Macherey-Nagel, Düren, Germany),
following the manufacturer’s protocol. HPV DNA typing
was carried out on all samples using the Anyplex™ II
HPV28 Detection System (Seegene, Seoul, Korea). This
is a multiplex real-time polymerase-chain reaction (PCR)
test that identifies 28 HPV genotypes including 19 highrisk HPVs (16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56,
58, 59, 66, 68, 69, 73, 82) and nine low-risk HPVs (6, 11,
40, 42, 43, 44, 54, 61, 70). The kit contains primer sets that
were specifically constructed based on highly conserved
L1 regions of the HPV DNA sequences and uses HPVspecific dual priming oligonucleotides. The reactions were
run on a CFX96™ Real-Time PCR System (Bio-Rad
Laboratories, Hercules, CA, USA). Melting curve data
were obtained at 30, 40, and 50 cycles. Data recording
and reading were automated with Seegene software, in
keeping with the manufacturer’s instructions. Positive
samples were semi-quantitative, indicated by results at
30 (+++) cycles, 40 (++) cycles, or 50 (+) cycles. The
gene encoding human β-globin was used as a control for
the adequacy of extraction and amplification.
Statistics
Statistical analysis was performed using IBM Statistical
Package for the Social Sciences (SPSS) Statistics version
23.0 (IBM Corp., Armonk, NY, USA). Categorical data
were analyzed using the Fisher’s exact test. Differences in
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the distributions of continuous variables were analyzed
using Mann–Whitney or Kruskal–Wallis tests for two and
multiple independent groups, respectively. p-values less
than 0.05 were considered statistically significant.
The study was performed according to the tenets of
the Declaration of Helsinki and approved by the Local
Ethics Committee.
 Results
Clinical features
Each patient was born to a Muslim family and
underwent a ritualistic circumcision that was performed
prepubertally between ages of 2 to 14. They denied having
any disease ever on the penis externally including stricture,
syphilis, or chancre. Table 1 summarizes the relevant
clinicopathological parameters.
Mean age of patients was 66.5 years (range 51–83
years). All patients were treated by either total (n=7) or
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partial penectomy (n=8). Bilateral inguinal lymph node
dissection was performed in eight patients at the time of
primary operation or within 30 days for clinically
suspicious nodal involvement. Mean follow-up was 40
months. Five patients were alive without evidence of
disease from 20 months to 15 years. Six patients died of
disease two to 30 months after surgery, two with distant
metastases (lung metastasis in one patient, lung, liver,
intestinal and multiple bone metastases in the other) and
four due to local complications. Cause-specific 1-year and
2-year survivals were calculated as 76.9% and 54.5%,
respectively. One man had early local recurrence requiring
further local excision and was alive nine months after
primary surgery. Two patients deceased due to cardiovascular problems, unrelated to cancer. One patient who
came for treatment returned back to his hometown with
no evidence of disease and then he was lost to follow-up.
Two men with distant metastases and one man with local
recurrence received adjuvant therapy.

Table 1 – Summary of the clinical and some pathological features
Patient Age
#
[years]

Location

Largest
tumor
diameter

1.

56

Glans, fossa
navicularis

1.8 cm

2.

71

Glans

ND

3.

61

Glans, fossa
navicularis

1 cm

4.

79

Glans

5 cm

5.

74

Glans

2.7 cm

6.

81

Proximal
shaft

5.2 cm

7.

55

Glans, distal
1/2 shaft

6 cm

8.

75

Glans

9.

83

Proximal
shaft

10.

53

Glans, fossa
navicularis

11.

51

Coronal
sulcus

12.

70

Glans, distal
1/2 shaft

13.

59

Proximal
shaft

Surgery
Partial
penectomy
Total
penectomy
Partial
penectomy
Total
penectomy
Partial
penectomy
+ BILND
Partial
penectomy
+ BILND
Total
penectomy

Total
penectomy
Total
penectomy +
5 cm
scrotectomy
+ BILND
Partial
2.8 cm
penectomy
Total
3.5 cm penectomy
+ BILND
Partial
4.5 cm penectomy
+ BILND
Total
penectomy +
6 cm
scrotectomy
+ BILND
3 cm

14.

64

Glans

4 cm

Partial
penectomy
+ BILND

15.

66

Glans

3 cm

Partial
penectomy
+ BILND

Margins

LVI
and/or
PNI

Negative
Positive

pT

pN

Local
Adjuvant
recurrence treatment

pT2
LVI,
PNI

pT3

nd

2 month

Status /
Follow-up
AWOD /
4 years
DOD /
2 months
AWOD /
4 years
DOD (lung
metastases) /
2 years

Negative

pT2

Negative

pT2

Negative

pT2 pN0

LFU

Negative

pT1 pN0

DOUC /
17 months

Negative

LVI

Negative

pT2

LVI

pT3 pN2

Positive

PNI

pT3

Negative

DOD /
2 years

th

19 month

AWOD /
15 years
AWOD /
20 months

LVI

pT3 pN1

Negative

PNI

pT3 pN2

LVI

DOD /
1 year

pT3 pN0

Negative

Negative

DOD (inguinal
metastases) /
4 months
DOUC /
5 years

th

4 month

pT1

Positive

Negative

CT

pT3 pN2

pT1 pN0

th

7 month

CT

AWD /
9 months

DOD (lung, liver,
intestinal, and
CT + RT
bone metastases)
/ 30 months
AWOD /
7 years

ND: No data; BILND: Bilateral inguinal lymph node dissection; LVI: Lymphovascular invasion; PNI: Perineural invasion; pT: Pathological
assessment of primary tumor; pN: Pathological assessment of regional lymph nodes; CT: Chemotherapy; RT: Radiotherapy; AWOD: Alive
without disease; DOD: Died of disease; LFU: Lost to follow-up; DOUC: Died of unrelated causes.
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Pathology
Glans was the more frequently affected region (n=9)
(Figure 1) followed by penile shaft (n=3). One tumor
was localized to corona and two involved both glans
and proximal shaft together. The largest diameter of the
lesions varied from 1 cm to 6 cm. The predominant
histological subtype was usual SCC (6/15), followed
by papillary carcinoma (2/15), mixed SCC (2/15), and
basaloid carcinoma (2/15) (Table 2) (Figure 2).

respectively, whereas their Ki67 labeling index ranged
from 10% to 80%.
There was urethra invasion in seven tumors (pT3).
Infiltration into corpora spongiosum and/or cavernosa
without involvement of urethra was seen in five cases
(pT2). Three cases had only pT1 disease. Three resections
had positive surgical margins at the amputation borders.
Inguinal nodal metastases were found in four patients out
of eight who received groin dissections. Lymphovascular
permeation by the neoplastic cells was observed in five
tumors, three of which showing lymph node metastasis
(p=0.0769).
HPV genotyping
HPV DNA was detected in 5/15 of the analyzed tissue
samples (Table 2). Of these, three contained HPV type 16,
others were type 33 and type 39. All HPV16-positive tumors
showed basaloid or warty-basaloid features. HPV33 was
associated with acantholytic SCC, whereas HPV39 was
associated with papillary SCC. All usual types – well,
moderate and poorly differentiated SCCs, mixed SCCs
and our only case of pseudohyperplastic SCC – were
found HPV negative. Patient age, anatomical location of
the primary tumor, tumor size and stage did not differ
between HPV-positive and -negative groups.

Figure 1 – Macroscopic appearance of a tumor arising
in the glans in one of the cases (Case # 15).

Immunohistochemistry

Acantholytic, pseudohyperplastic and warty-basaloid
carcinomas were the least frequent (one case from each
subtype). Differentiated penile intraepithelial neoplasia
(PeIN) was the most common preneoplastic lesion found
(six cases), followed by squamous hyperplasia (five cases),
and PeIN with warty and/or basaloid features (two cases)
(Figure 3). Balanitis xerotica was observed in one case.
Basaloid/warty-basaloid PeIN were restricted to the cases
with basaloid or warty-basaloid SCC, while the other
subtypes of precursor lesions were found in association
with non-basaloid/non-warty variants of SCC, except
squamous hyperplasia adjacent to basaloid SCC in one
case. Overexpression of p16INK4a and p53 in invasive
carcinomas were observed in six and seven tumors,

Strong, diffuse nuclear and cytoplasmic immunohistochemical staining of p16INK4a was observed in 40% of
PSCC in this study (n=6). Overexpression of p16INK4a was
more prevalent in HPV-positive tumors (60%). Though
rarer, strong, diffuse nuclear and cytoplasmic immunohistochemical staining of p16INK4a also occurred in the
cases without integration of high-risk HPV DNA (30%).
One moderately differentiated, one poorly differentiated
usual type PSCCs, and one pseudohyperplastic PSCC
showed p16INK4a overexpression (Figure 4). All HPV
type 16-positive cases exhibited strong and diffuse p16INK4a
staining (p=0.044). Despite this, tumors with other highrisk HPV subtypes (types 33 and 39) did not show p16INK4a
labeling.

Table 2 – Tumor subtypes, precursor lesions, results of immunohistochemistry, and HPV genotyping
Patient #

Tumor subtype

Precursor lesion

Ki67

p16INK4a*

p53

1.
2.
3.
4.

Mixed (usual SCC-MD + papillary SCC)
Usual SCC-MD
Acantholytic SCC
Usual SCC-PD

WD PeIN
WD PeIN
Balanitis xerotica
Squmaous hyperplasia

50%
10%
80%
80%

Negative
Negative
Negative
Positive

Negative
Positive
Positive
Negative

5.

Papillary SCC

WD PeIN

20%

Negative

Negative

6.

Basaloid SCC

Warty-basaloid PeIN

30%

Positive

Negative

7.

Usual SCC-MD

Squamous hyperplasia

20%

Negative

Negative

8.

Papillary SCC

Undetermined

30%

Negative

Negative

9.

Usual SCC-WD

WD PeIN

30%

Negative

Positive

10.

Usual SCC-WD

Squamous hyperplasia

20%

Negative

Positive

11.

Mixed (usual SCC-PD + papillary SCC)

Squamous hyperplasia

50%

Negative

Positive

12.
13.
14.
15.

Warty SCC + basaloid SCC
Usual SCC-MD
Basaloid SCC
Pseudohyperplastic SCC

Basaloid PeIN
WD PeIN
Squamous hyperplasia
WD PeIN

80%
40%
80%
20%

Positive
Positive
Positive
Positive

Negative
Positive
Positive
Negative

HPV

Type 33

Type 16
Type 39

Type 16
Type 16

HPV: Human papillomavirus; SCC: Squamous cell carcinoma; WD: Well differentiated; MD: Moderately differentiated; PD: Poorly differentiated;
PeIN: Penile intraepithelial neoplasia. *All HPV type 16-positive cases exhibited strong and diffuse p16INK4a staining (p=0.044).
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Figure 2 – Variant histological subtypes: (A) Case # 3 – acantholytic PSCC; (B) Case # 5 – papillary PSCC; (C) Case # 12
– warty-basaloid PSCC, inset shows the deeper parts of the tumor; (D) Case # 13 – usual PSCC; (E) Case # 14 – basaloid
PSCC; (F) Case # 15 – pseudohyperplastic PSCC. Hematoxylin–Eosin staining: ×40 (B, D, and E); ×100 (C); ×200
(A, C–inset, and F). PSCC: Penile squamous cell carcinoma.
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Figure 3 – Precursor lesions: (A) Case # 2 – differentiated PeIN; (B) Case # 6 – basaloid/warty PeIN. Hematoxylin–
Eosin staining: ×40 (B); ×100 (A, B–inset). PeIN: Penile intraepithelial neoplasia.

Figure 4 – p16INK4a immunostaining in a non-HPV-related PSCC: (A) Case # 4 – usual type PSCC, poorly
differentiated; (B) Diffuse and strong p16INK4a immunostaining in the same case, both in the nuclei and cytoplasm of
the neoplastic cells. Hematoxylin–Eosin staining: ×200 (A). Anti-p16INK4a antibody immunomarking: ×40 (B); ×400
(B–inset). HPV: Human papillomavirus; PSCC: Penile squamous cell carcinoma.

p53-positive nuclear staining was observed in seven
(47%) tumors. Ki67 labeling index ranged from 10% to
80%. p53 or Ki67 results were found unrelated to HPV
status, tumor types, location or pN stage (all p>0.05).
p53 but not Ki67 immunostaining correlated with higher
pT (p=0.0166) (Table 3). Six out of seven p53-labeled
tumors were pT3, whereas among the eight p53-negative
carcinomas, seven were either pT1 or pT2 (three and four
cases, respectively).
Outcome statistics
Disease-specific death (DSD) rates were not found
significantly different in HPV-positive and HPV-negative
tumors (20% versus 50%, p>0.05). On the other hand,

tumor type was associated with disease-specific event
(DSD or disease recurrence) (Table 4). Usual type PSCCs
had worse outcome than other tumor subtypes (p=0.045).
Among six patients with usual PSCC, five died of the
disease and one had local recurrence at seventh month.
Another parameter correlated with DSD and/or recurrence
was the presence of lymph node metastasis (p=0.047)
(Table 1). Among four patients with lymph node metastasis,
two of them died of disease and one had recurrence,
whereas none of four pN0 men experienced cancer-specific
death or disease recurrence. Patient age, anatomical location
of the primary tumor, tumor size, pT, p16INK4a, Ki67 or
p53 immunostaining did not have statistically significant
effect on the disease-specific survival (p>0.05).
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Table 3 – Immunostainings for Ki67 and p53 according to tumor location and type, pathological stage and outcome
Ki67

Immunohistochemistry

Tumor location

Tumor type

pT*

pN

HPV DNA

Outcome

Glans (± fossa navicularis)
Shaft
Glans + distal shaft
Coronal sulcus
Usual SCC
Papillary SCC
Mixed (usual SCC + papillary SCC)
Basaloid SCC
Warty SCC + basaloid SCC
Pseudohyperplastic SCC
Acantholytic SCC
pT1
pT2
pT3
pN0
pN1
pN2
NA
Present
Absent
AWOD
AWD
DOD
DOUC
LFU

p53*

<50%

≥50%

Positive

Negative

5
3
1
0
5
2
0
1
0
1
0
3
2
4
3
0
2
4
2
7
1
1
4
2
1

4
0
1
1
1
0
2
1
1
0
1
0
3
3
1
1
1
3
3
3
4
0
2
0
0

4
2
0
1
4
0
1
1
0
0
1
0
1
6
1
0
3
3
2
5
2
1
4
0
0

5
1
2
0
2
2
1
1
1
1
0
3
4
1
3
1
0
4
3
5
3
0
2
2
1

Total
9
3
2
1
6
2
2
2
1
1
1
3
5
7
4
1
3
7
5
10
5
1
6
2
1

pT: Pathological assessment of primary tumor; pN: Pathological assessment of regional lymph nodes; HPV DNA: Human Papillomavirus
deoxyribonucleic acid; SCC: Squamous cell carcinoma; NA: Not applicable; AWOD: Alive without disease; AWD: Alive with disease; DOD:
Died of disease; DOUC: Died of unrelated causes; LFU: Lost to follow-up. *p53 staining correlated with higher pT (p=0.0166).

Table 4 – Tumor type and outcome (p=0.0023)
Tumor type
Usual SCC
Papillary SCC
Mixed (usual SCC
+ papillary SCC)
Warty-basaloid
SCC
Basaloid SCC
Pseudohyperplastic
SCC
Acantholytic SCC
Total

Outcome
Total
AWOD AWD DOD DOUC LFU
0
0

1
0

5
0

0
1

0
1

6
2

2

0

0

0

0

2

1

0

0

0

0

1

0

0

1

1

0

2

1

0

0

0

0

1

1
5

0
1

0
6

0
2

0
1

1
15

SCC: Squamous cell carcinoma; AWOD: Alive without disease; AWD:
Alive with disease; DOD: Died of disease; DOUC: Died of unrelated
causes; LFU: Lost to follow-up.

 Discussions
In this study, we are reporting the clinical and
morphological features, and HPV status of Muslim men
with penile carcinomas who had late childhood circumcision. Only a few case series of PSCC have been
published in this population and knowledge on its
characteristics and prognosis is limited. The mean age
of our cohort was 66.5 years, which is older than that in
most studies coming from the other parts of the world
where the disease is endemic (51.5–61 years) [5–10].
In accordance with previous reports, most PSCC in our
series arose on the glans (60%), followed by penile shaft

(20%). Two (13.3%) tumors involved more than one
compartment (glans and proximal shaft together) and one
(6.6%) tumor was confined to corona.
Anatolia is a geographic region consisting of overwhelming Muslim population. Cancer statistics is not
satisfactory and exact incidence of penis cancer is unknown
here although its estimated age-adjusted rate is below
0.1/100 000 men, which is an extremely low value, close
to that of Jews born in Israel. This rarity can be attributed
to ritual circumcision performed routinely in childhood.
Unlike the Jews, Muslim boys are circumcised later in
life, usually between two to 14 years of age, not within
the first days of birth. Unfortunately, the religious records
are not available in the country and we could not learn
exact circumcision dates of men in our series. Although
the role of timing of circumcision in the occurrence of
penile cancer has not been well investigated, it is generally
accepted that neonatal circumcision virtually abolishes
the risk [11]. The risk is higher in those circumcised after
the newborn stage but is still less than for men never
circumcised. Wolbarst noted that Muslims who performed
circumcision later in the childhood also appeared to be
protected against penile cancer, although this is not as
complete as circumcision is in neonatal life [12]. In a
population-based case-control study that included 137
men diagnosed with in situ or invasive penile cancer,
men circumcised during childhood (before age 10) had
lower risk of invasive penile cancer, but not of in situ,
in comparison with men never circumcised [13]. The
known risk factors associated with invasive penile cancers
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are the presence of phimosis, tobacco smoking, chewing
tobacco, injury to the penis, balanitis, genital warts, and
high-risk HPV infection [1, 14]. Properly performed
newborn circumcision prevents phimosis, a condition
that leads to increased risk of urinary tract infections,
paraphimosis, and balanoposthitis [15]. Similarly, the
influence of childhood/adolescent circumcision on invasive
penis carcinoma may chiefly be mediated through eliminating phimosis, since several studies showed no evidence
of an association of circumcision with malignancy, when
analyses were limited to individuals without history of
phimosis [13, 16]. The effect of circumcision on sexually
transmitted diseases (STDs) is not clear. Although education towards low-risk sexual attitude will probably make
a much higher impact than does routine circumcision in
reducing the spread of STDs, circumcision can have a
relative protective effect against the sexual transmission
of microorganisms in areas where safe sexual conduct
are poorly practiced. Many studies have identified HPV
infection as dominant etiologic risk factor in the development of penis cancer [17, 18]. According to recent studies
in the United Kingdom and Australia, the incidence of
HPV-related PSCC has increased [19]. In our series, we
have determined HPV DNA in the penile SCCs of five
patients out of 15 (33.3%). Many series originating in
other countries report higher prevalence, even up to 77.9%
[4, 17, 18, 20–22]. In a meta-analysis, circumcision was
associated with a significantly reduced risk of penile HPV
statistically [23]. Dissolution of HPV infection, including
infection with oncogenic genotypes, was shown to be
slower in the penis of uncircumcised males than circumcised individuals [24]. Circumcision can be a factor that
may contribute to late development of the disease with
less HPV prevalence in our patients.
Currently, more than 120 HPV types have been
identified. HPV genotype distribution and the prevalence
of its carcinogenic types show geographic variation. Thus,
HPV typing has an important impact on development of
HPV prophylactic vaccines. Our genotyping results show
parallel outcome with the previous PCR-based studies
that have reported HPV type 16 as the most common
(around or above 60%) agent in penis SCCs [14, 21–22].
We have determined HPV16 genetic material in three
tumors among the five with positive HPV DNA. The other
two cases have revealed HPV type 33 and type 39. The
tumors with HPV16 have been associated with basaloid
or basaloid-warty phenotype, and they express p16INK4a
diffusely and strongly. Our types 33 and 39 HPV-positive
tumors have displayed non-basaloid and non-warty SCC
phenotypes, but instead acantholytic and papillary PSCC,
respectively. Additionally, these two tumors were negative
for p16INK4a. Carcinogenesis by high-risk HPV is thought
to be through E7 oncoprotein of the virus inhibiting
retinoblastoma (Rb) protein that leads to blockage of
feedback suppression of the cell cycle. As a result, overexpression of p16INK4a/cyclin-dependent kinase inhibitor 2
(CDKN2), upstream regulator of Rb is induced. p16INK4a
is a cyclin-dependent kinase (CDK) inhibitor that prevents
Rb inactivation by CDK catalyzed phosphorylation. Why
non-type 16 high-risk HPVs were not associated with
p16INK4a overexpression deserves further investigation.
p16INK4a immunohistochemical labeling does not seem
fully dependent on the integration of high-risk HPV DNA.

Of our six p16INK4a-positive tumors, three were HPV
negative cases (two usual types and one pseudohyperplastic PSCCs) despite the other three being HPV16
infected.
PSCC can be superficial or deeply invasive, destroying
underlying structures and metastasizing into regional
lymph nodules or distant organs. The most frequent site
of organ metastasis is the lung. Surgical excision is
recommended as long as the neoplastic lesion is small
enough; then the prognosis is usually improved. The
outcome of currently presented series with PSCC seems
worse than other populations: The 3-year mortality rate
in our patients was 40%. In various large series from the
different parts of the world however, the 5-year and 10year disease-specific survival rates have been reported as
64.1–85% and 78.7–82%, respectively [25–31]. Ignorance
and late presentation to medical institutions appear to
contribute to the poor survival in our group. Four of six
men who died of the disease had already pT3 tumor at
the time of presentation. Only two parameters, lymph
node metastasis and tumor subtype, seemed to correlate
statistically with prognosis in our series. We observed
higher disease specific events (recurrence and/or death)
in usual type PSCCs.
This study has some limitations, which have to be
pointed out. The major drawback is the lack of a control
group consisting of uncircumcised men from the same
population. Circumcision in Turkey is almost universal,
as over 99% of population in the country is Muslim.
Since the citizens/residents that belong to other religions
constitute a minority and are randomly scattered in the
boundaries of the land, it was not possible to bring a
control group together. Moreover, no previous publication
regarding penile cancer in uncircumcised Turkish men
could be referred, as it has not existed. Another limitation
of this study is small sample size, which limits detection
of small differences between groups and is insufficient
to achieve robust statistical power.
 Conclusions
Our study presents the largest series documenting
detailed features of PSCC in Muslim men. We have
described clinical and pathological profiles of a group of
patients with penile SCC in a geographical region with
low rates of penile cancer where the ritual circumcision
was general, however not neonatal but rather later in the
life. Penile SCC seems to develop at a later age in these
patients than men from the regions of high penis cancer
incidence. Protection from sexually transmitted infectious
diseases to a certain degree via easy clearing of the
organisms including HPV is the possible advantageous
factor that might be brought by circumcision whether
being early or late in the childhood. In fact, their tumors
have less frequent HPV association. When viral etiology
is present, HPV16 is the most prevalent genotype similar
to other populations causing the expected warty and/or
basaloid tumor and precursor lesion morphology. Other
types of high-risk HPV can be seen and these were HPV33
and HPV39 in our cohort, associated with non-warty/
non-basaloid PSCC morphotype. The prognosis of the
current patients appears poorer due to their common
presentation at locally advanced stages.
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