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Summary

Background: The incidence of penile cancer in Europe lies in the range of 0.9 to 2.1 cases per 100 000 persons per year.
Carcinogenesis is associated with human papilloma virus (HPV) infection and with chronic inflammation.

Methods: This review is based on publications (2010-2017) retrieved by a selective search in PubMed and EMBASE and on the
guidelines of the European Association of Urology, the European Society of Medical Oncology, the National Comprehensive
Cancer Network, and the National Institute for Health and Care Excellence (NICE).

Results: 95% of cases of penile cancer are accounted for by squamous cell carcinoma, whose numerous subtypes have differ-
ent clinical courses. Chronic preputial inflammation due to phimosis or lichen sclerosus is often associated with penile cancer.
Circumcision lowers the risk of penile cancer (hazard ratio: 0.33). Maximally organ-preserving surgery with safety margins of no
more than a few millimeters is the current therapeutic standard, because a local recurrence, if it arises, can still be treated
locally with curative intent. Local radiotherapy can be performed in early stages. Lymphogenic metastasis must be treated with
radical lymphadenectomy and adjuvant chemotherapy. Patients with clinically unremarkable inguinal lymph nodes nonetheless
need invasive lymph node staging because of the high rate of lymphogenic micrometastasis.

Conclusion: Penile cancer is curable in all early stages with the appropriate treatment, but its prognosis depends crucially on the
proper management of the regional (i.e., inguinal) lymph nodes. In many countries, the treatment of this rare disease entity has

been centralized.
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noma of the skin of the glans or of the inner layer of

the prepuce, characterized by invasive growth and
early metastatic spread to lymph nodes. While penile
cancer is uncommon in Europe, incidence rates are very
high in parts of South America and Africa. Since its treat-
ment is often associated with significant cosmetic and
functional defects, the disease is of critical importance to
the affected men. Early metastatic spread to regional
lymph nodes can be life-threatening. It is not uncommon that
factors, both from the patient and the treating physician, are
causing delays in diagnosis and start of treatment.

With penile cancer being a comparatively rare
disease, many physicians are unfamiliar with its man-
agement. Thus, several countries have centralized the
treatment of this rare tumor. Penile cancer is an
orphan disease. Due the low numbers of patients, no
prospective randomized studies have become
available. Most of the available data is from small
retrospective studies; larger studies result from retro-
spective multicenter data collections. Thus, the level

P enile cancer is an aggressive squamous cell carci-

of evidence reached for penile cancer based on the lit-
erature is consistently low. For the same reasons,
pharmaceutical companies which sponsor studies are
not interested in penile cancer.

This article summarizes the current knowledge of
the disease and the management strategies for penile
cancer. The aim of this paper is to highlight the com-
plexity of this cancer and to show that delayed or in-
correct treatment can be life-threatening. For this end,
the current versions of all available guidelines on pe-
nile cancer (European Association of Urology [EAU]
(9), European Society of Medical Oncology [ESMO],
National Comprehensive Cancer Network [NCCN],
National Institute for Health and Care Excellence
[NICE], and existing Cochrane reviews as well as the
respective cited literature were included in our re-
view. In addition, an updated search of the literature
was performed in the databases PubMed, EMBASE
and Cochrane Database of Systematic Reviews for
the period from 2010 to 2017, using the search terms
“penile or penis, penile neoplasms, penile cancer®.

Deutsches Arzteblatt International | Dtsch Arztebl Int 2018; 115: 646-52



Pathology and pathogenesis of penile cancer

Of all penile malignancies, 95% are squamous cell
carcinomas; about half of these originate from non-
keratinized epithelium of the glans or the inner layer of
the prepuce. Other malignancies (melanoma, sarcoma)
or metastases are extremely rare at the penis.

In penile squamous cell carcinoma, various
histologic subtypes are distinguished based on the
classification of the Union Internationale Contre le
Cancer (UICC) (Table 1) (1). These subtypes differ in
terms of their histologic and molecular genetic
characteristics, pathogenesis and prognosis.

There are two different pathogenic pathways in-
volved in the development of penile carcinomas.
About one third of cases is associated with human pa-
pilloma virus (HPV) infection. Immunohistochemical
detection of pl6 is used as a surrogate parameter for
HPV association (2). The most commonly identified
HPV serotypes are HPV 16, 18, 31, 33, 45, 56, and
65. HPV-associated penile cancer can be distin-
guished from non-HPV-associated types by means of
polymerase chain reaction (PCR) or immunohisto-
chemistry.

The second pathogenic pathway is chronic inflam-
mation, associated with, for example, lichen sclerosus
or chronic inflammation of the foreskin related to phi-
mosis. Because of these two different pathogenic
pathways, the new UICC classification distinguishes
between HPV-associated and non-HPV-associated
penile carcinomas (1).

Thus, epidemiologically confirmed risk factors in-
clude phimosis and chronic inflammation (balano-
posthitis; hazard ratio [HR] 9.5; phimosis HR 3.5).
Circumcision in childhood significantly reduces the
prevalence of the condition (HR 0.33) (3). However,
the removal of the foreskin also reduces the exposed
surface of the non-keratinized penile skin by 50%. In
epidemiological studies, chronic cigarette smoking is
described as another risk factor (HR 2.8) (4-6).

Molecular biological changes may be relevant to
prognosis. In penile cancer, loss of heterozygosity
(LOH) adjacent to tumor suppressor genes (2q, 6p,
8q, 9p, 12q, 17p13) is commonly observed and occurs
even more frequently in lymph nodes metastases (3p,
6p, 6q, 8q, 9p, 11q, 12q, 15q, 17p, 18q) (3). Particu-
larly common are losses of alleles in the regions 9p21
und 17p, coding the tumor suppressor genes pl6 and
p53, respectively (3). Inactivation of pl16 and p53 is
also effected by the HPV oncogenes E6 and E7. P16
promoter hypermethylation and LOH as well as other
changes of other tumor suppressor genes (KAII,
nm23H1) are associated with metastatic spread.
However, whether p53 alterations are of prognostic
relevance has not yet been conclusively established
4,5).

The most prevalent histologic type, accounting for
about 70 to 75% of cases, is the “common‘ squamous
cell carcinoma with or without keratinization (7). It is
an aggressive tumor characterized by early metastatic
spread. The second most common type, accounting
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Figure 2: One year after glans resection for pT2G3 penile cancer with
split-thickness skin graft repair and bilateral inguinal lymphadenec-
tomy (pN1 bilaterally) and adjuvant chemotherapy

Figure 3: Extensive fixed inguinal lymph node metastases in penile
cancer (N3)
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TABLE 1

WHO classification of penile carcinomas, their relative frequency and mean
cancer-specific mortality (1, 2, 32)
Non-HPV-associated
Squamous cell carcinoma, 70-75% 30%
common type
Pseudohyperplastic carcinoma 0%
Pseudoglandular carcinoma >50%
Verrucous carcinoma 2-3% low
Carcinoma cuniculatum low
Papillary carcinoma, NOS 5-8% low
Adenosquamous carcinoma rare low
Sarcomatoid carcinoma 1-4% 75%
HPV-associated
Basaloid carcinoma 5-10% >50%
Papillary basaloid carcinoma rare
Warty carcinoma 5-10% low
Warty basaloid carcinoma 30%
Clear-cell carcinoma 20%
Lymphoepithelioma-like carcinoma not known

for approximately 10% of cases, is the basaloid sub-
type which is very aggressive, as are the sarcomatoid
and warty subtypes. By contrast, the verrucous and
condylomatous subtypes only spread in exceptional
cases and have a much better prognosis (Table 1) (2).

Epidemiology

In Europe and North America, the incidence of penile
cancer is approximately 1.0 new case per 100 000
population (7). In Sweden, the incidence is higher with
comprehensive data collection (2,1). In Germany, alto-
gether 940 new cases were recorded in 2014, with a
mortality of 195 cases and a mean age of onset of 70
years (3). However, penile cancer also occurs in signifi-
cantly younger men, starting age 30 years.

In some developing countries, penile cancer repre-
sents a serious public health problem. The incidence
rates in Central and South America, parts of Asia and
Africa are significantly higher (Brazil 6-8/100 000).
In rural regions in India, penile cancer accounts for up
to 6% of all male cancer cases; in Uganda, the
cumulative morbidity among men up to age 75 years
is 1% (5). These peculiarities have been attributed to
shortcomings in the healthcare system and lack of hy-
giene, high rates of sexually transmitted infections
and a high rate of phimosis. Patient-related delays in
diagnosis and treatment are not rare and associated with
low socioeconomic status and low level of education

).

Population-based analyses from Europe and the
United States have shown that, in contrast to other
types of cancer, the tumor-specific survival rates for
penile cancer have not shown any improvement since
1990 (6).

Diagnosis

Patients note changes of the glans or foreskin, but
experience no pain. In many cases, the diagnosis of ex-
ophytic penile cancer is established by inspection.
Superficial stages of penile cancer (pTis, pTa [Table 2])
are often limited to surface changes. Early suspicion
and biopsy are necessary to prevent delays in treatment
initiation.

Pathological processing, grading and staging
Confirmation of the diagnosis by biopsy and tumor
staging are both required for treatment planning. Inva-
sive penile cancer typically shows exophytic growth.
Histologic subtype and tumor grade are key determi-
nants of prognosis. The UICC classification categorizes
the grades I to III and the sarcomatoid, dedifferentiated
type (1).

Grading is more difficult with squamous cell carci-
nomas compared to adenocarcinomas. This explains
the high interobserver variability in the grading of pe-
nile cancer (8). Consequently, there is no definitive
prognostic difference between G1 and G2 in penile
cancer, especially since highly differentiated penile
squamous cell carcinomas can show invasive growth
and metastatic spread, too.

Pathological processing of the specimen should be
undertaken with great care. It is important to distin-
guish between stage Tla and stage T1b. This requires
special expertise for discriminating between the two
can be challenging due to lymphovascular invasion or
poor degree of differentiation (G3). Lymph node
evaluation is of great prognostic significance because
extracapsular spread of Ilymph node metas-
tases—which is classified as pN3 even with only 1
lymph node—ultimately requires adjuvant chemo-
therapy (Table 2) (2).

Management

For the management of penile cancer, interdisciplinary
guidelines of varying quality are available (EAU [9],
ESMO, NCCN, NICE [10, 11]). Several European
countries (United Kingdom, Sweden, Denmark, the
Netherlands) have centralized the management of
penile cancer. With this approach, the interval between
diagnosis and treatment was significantly shortened in
Denmark, and in Sweden it led to improvements in
guideline adherence (12, 13). Having established
national penile cancer registries, these countries are in
the position to collect data which can be used to im-
prove treatment strategies.

Stage-adapted treatment

Especially for early stages limited to the foreskin or
glans, treatment alternatives, with equal effectiveness,
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TABLE 2

TNM classification of penile carcinomas of the Union Internationale Contre le Cancer (UICC) (32)

Primary tumor (T) Tis Carcinoma in situ
Ta Non-invasive localized verrucous carcinoma
T Tumor invades subepithelial connective tissue
Ta Without lymphovascular invasion and well differentiated
T1b With lymphovascular invasion or poorly differentiated
T2 Tumor invades corpus spongiosum with or without invasion of the urethra
T3 Tumor invades corpus cavernosum without or with invasion of the urethra
T4 Tumor invades other adjacent structures

Regional lymph nodes (N)

No palpable or visibly enlarged inguinal lymph nodes

(clinical)

Palpable mobile unilateral lymph node

Palpable mobile multiple or bilateral inguinal lymph nodes

Fixed inguinal nodal mass or pelvic lymphadenopathy, unilateral or bilateral

No regional lymph node metastasis

Metastasis in up to two regional lymph nodes

Metastases in three or more unilateral lymph nodes or bilateral inguinal lymph nodes

Regional lymph nodes (pN) pNO
(pathological)
pN1
pN2
pN3

Metastasis in pelvic lymph nodes, unilateral or bilateral, or extranodal extension of
any regional lymph node metastasis

No distant metastasis

Distant metastasis

Distant metastasis (M) MO
M1

are available. The patient should receive in-depth ad-
vice and detailed information. However, ultimately
treatment decisions should be based on the wishes of
the patient.

Surgical treatment of penile cancer is guided by the
following principle: as much organ preservation as
possible and as much radicality as necessary. Penile
cancer limited to the inner layer of the prepuce is
treated by “radical circumcision®. In case of superfi-
cial tumors of the glans which are limited to the
epithelium (pTis, pTa), the glans should be spared.
This can be achieved using focal chemotherapy or
immunotherapy, laser ablation, radiation therapy or
surgery. Carcinoma in situ (pTis) can be treated
successfully in half of the cases using topical
immunotherapy or chemotherapy (imiquimod, 5-
fluorouracil, applied as an aqueous solution) (14).
Alternative treatment options—also for recurrence or
persistence of the lesion— to be considered include
laser (CO2, Neodym:YAG) ablation, complete
removal of the epithelium of the glans (“glans resur-
facing®) or radiation therapy. Here, it is important to
keep in mind that superficial tumors often show in-
vasive growth only at isolated points of the lesion
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(15). The success of focal treatment should be
confirmed by a follow-up biopsy. In most cases, local
recurrences occur within 1 to 2 years after the initial
treatment, most frequently after laser ablation
(10-48%), less frequently after glans resurfacing
(0-6%) and very rarely after glansectomy (0-2%)
(16-18).

Current recommendations for surgical treatment
allow very narrow tumor-negative margins as long as
a complete excision of the tumor is achieved (19).
Today, the wide negative margins of up to 2 cm at the
penis shaft recommended in the past are considered
completely obsolete. Since a local recurrence as such
is not a threat to the life of the patient, as it is curable
by renewed local treatment (20), the most recent strat-
egy is to try to achieve narrow, but clearly tumor-
negative margins to ensure optimum quality of life is
maintained. Guidelines recommend to decide the
required width of the tumor-negative margin based on
the grading (1 mm for G1, 5 mm for G3) (9). Diverse
surgical techniques are available to treat the various
stages of invasive penile cancer. Invasive tumors of
the glans (pT1, pT2) are treated by local excision, par-
tial resection of the glans or amputation of the glans.

MEDICINE
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While it is possible to achieve satisfactory cosmetic
results by glans repair using a split-thickness skin
graft or a buccal mucosa graft (Figure 1), the repaired
glans will have no sensory innervation.

Larger tumors with invasion of the corpus spongio-
sum (pT2) or the corpora cavernosa (pT3) require
glans amputation, in some cases including removal of
the tips of the corpora. In these cases, plastic recon-
struction should also be attempted.

Extensive tumors (pT4) require extensive ampu-
tation (partial amputation of the penis) or radical
penectomy with complete removal of the corpora
cavernosa (up to the insertion on the pelvic bones). In
these cases, reconstructive techniques are challenging
and should only be attempted in the interval if cura-
tive treatment is possible.

Role of radiation therapy

Squamous cell carcinomas are generally radiosensitive
tumors. Thus, penile carcinomas can in principle be
treated by percutaneous radiotherapy or focal brachy-
therapy. However, due to the lack of data on the radio-
sensitivity of the various types of penile squamous cell
carcinomas, no differentiated treatment with radiation
therapy can be administered.

While radiation therapy offers the potential advan-
tage of sparing the morphological integrity of the
organ, radiation-related functional impairments of the
corpora cavernosa and, with meatus stenosis being a
common complication (10-35%), of urination are un-
avoidable (21). Local radiation therapy is a recom-
mended option for tumors up to a maximum size of
4 cm in the stages T1 and T2 (4). Local brachytherapy
achieves lower local control rates compared to surgi-
cal treatment (70-90% versus 90-92% and 94-96%
for glansectomy and glans resurfacing, respectively)
(14, 15, 22-25). With the majority of cases of penile
cancer being treated surgically, data on radiation ther-
apy are scarce.

Regional lymph nodes

Due to the tendency for early lymphatic metastasis,
treatment of regional (inguinal and pelvic) lymph nodes
is critical for prognosis. Approximately 20% of patients
have palpable inguinal lymph nodes at the time of diag-
nosis (26). Diagnostic assessment of regional lymph
nodes is usually limited to clinical examination (finding
of palpable inguinal lymph nodes). However, in obese
patients clinical differentiation can be challenging; in
this situation, ultrasound evaluation of inguinal lymph
nodes can be advantageous (20).

Non-enlarged (non-palpable) inguinal lymph
nodes

The management of patients with unremarkable ingui-
nal lymph nodes on physical examination is particu-
larly challenging because in up to 20 to 25% of cases—
depending on local stage and degree of differentiation
of the tumor—inguinal lymphatic micrometastases (0.2
to 2 mm in diameter) are present (27). If left untreated,

a regional lymph node recurrence will occur within a
period of 1 to 2 years which has a detrimental effect on
prognosis (long-term survival <40%).

In patients with clinically unremarkable inguinal
lymph node status, diagnostic imaging does not im-
prove the detection of lymph node metastases
measuring less than 1 cm in diameter. Consequently,
in patients with clinically unremarkable inguinal
lymph nodes, invasive diagnostic investigations are
performed starting from stage pT1 and grade G2-3
The two methods used for this end are:

® dynamic sentinel lymph node biopsy (DSNB)

using technetium-labeled nanocolloid and patent
blue dye (PBD) or

o (diagnostic) modified inguinal lymph node dissec-

tion.

For DSNB, high micrometastasis detection rates
(sensitivity approximately 90-95%) along with rates
of false-negative results of 5 to 10% as well as low
morbidity have been described (28).

Enlarged inguinal lymph nodes
In patients with inguinal lymph nodes suspicious on
palpation, surgical removal, histologic confirmation by
means of intraoperative frozen-section analysis, and, in
case of positive findings, radical inguinal lymphade-
nectomy are indicated. Radical inguinal lymph node
dissection is mandatory since it is not sufficient to only
remove lymph nodes with macroscopic involvement.
Prolonged attempts of antibiotic treatment for pre-
sumed inflammatory enlargement of inguinal lymph
nodes are contraindicated (5). If involvement of two or
more lymph nodes is detected on one inguinal side, it is
necessary to perform additional ipsilateral pelvic
lymphadenectomy (9). While penile cancer is charac-
terized by bilateral lymphatic spread to the groins,
metastasis from inguinal to pelvic lymph nodes is
strictly ipsilateral; thus, unilateral radical pelvic lymph
node dissection is sufficient in these cases (27).
Inguinal lymph node dissection is associated with
considerable morbidity in the form of lymphedema,
lymphoceles and complications of wound healing. In
older series, this morbidity reached levels of up to
50%, but advances in surgical technique have led to a
reduction to a rate of approximately 25% (Figure 2)
(17, 18). Minimally invasive surgical techniques for
inguinal lymph node dissection (laparoscopic, robot-
assisted) are associated with lower morbidity (19).

Adjuvant therapy for lymph node metastasis

After radical lymphadenectomy, adjuvant chemo-
therapy improves tumor-specific survival (29-31). De-
pending on the extent of lymph node metastasis and the
patient’s comorbidities, 4 to 6 cycles of adjuvant
chemotherapy are required to achieve this survival
benefit.

Adjuvant inguinal lymph node irradiation is not
recommended by any of the guidelines due to the lack
of relevant data (9—11). Only for adjuvant irradiation
of the pelvis after surgical removal of pelvic lymph
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Key messages

® Penile squamous cell carcinoma includes numerous histo-
logic subtypes, some of which are HPV-associated, and is
frequently an aggressive tumor.

® Surgical treatment is based upon the principle: as much rad-
icality as necessary, as much organ preservation as possible.

® The treatment of regional inguinal lymph nodes is decisive for
the prognosis.

® Non-enlarged inguinal lymph nodes contain micrometastases
in up to 25% of cases and require, depending on their stage,
invasive surgical evaluation.

® |n cases with limited lymph node metastasis, radical
lymphadenectomy with adjuvant chemotherapy represents a
potentially curative treatment option.

node metastases, a minor survival benefit was
reported.

Management of advanced stages
Locally advanced tumor stages can be treated with pal-
liative intention either by radical surgery or radiation
therapy. In patients with large inguinal nodal masses
(cN3), operability can be achieved if they respond to
neoadjuvant chemotherapy, ultimately resulting in
long-term survival rates of up to 50% (Figure 3) (32).
In patients with systemic metastasis (most
commonly to the lungs, liver and brain), palliative
chemotherapy can achieve a limited survival benefit.
Second-line therapies are available, but have not been
sufficiently evaluated yet. In principle, several che-
motherapeutic agents are effective in penile cancer.
First, the comparatively toxic Dexeus regimen was
established, combining cisplatin, methotrexate and
bleomycin (33). Improved tolerability was then
offered by the Pizzocaro regimen (vinblastine,
methotrexate, bleomycin) (34). Today, taxane-
containing regimens have been established. In Eu-
rope, the combination of paclitaxel, cisplatin and
S-fluoruracil is preferred (35), in the United States the
TIP regimen (paclitaxel, ifosfamide, cisplatin) (36).
New systemic therapies have shown little success
in the treatment of penile cancer. Sorafenib and suniti-
nib are without effect (23); for some PD-1 inhibitors,
data are available, showing a limited response (24).

Outcomes and prognosis

The overall 5-year relative survival rates were 97% for
pTis/pTa tumors, 90% for pT1, 66% for pT2, 55% for
pT3, and 46% for patients with positive lymph node
status (pN1-3) (13). If limited lymphatic metastasis is
properly treated, the prognosis remains good (37). In
most cases, local recurrences respond well to treatment
and have little negative impact on prognosis for sur-
vival (20). In case of a lymph node recurrence, tumor-
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specific survival deteriorates to levels below 40% (20).
Extensive lymph node metastasis can only be cured if
the patients responds well to neoadjuvant chemo-
therapy (38). The prognosis for patients with systemic
metastasis remains extremely poor.

HPV carcinogenesis and vaccination

By analogy with the vaccination in girls, it is reason-
able to assume that HPV vaccination in boys can pre-
vent the development of a portion of penile cancer (as
well as anal cancer), even though no related data have
yet become available.
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&6} CLINICAL SNAPSHOT

A 27-Year-Old Man With Abruptly Occurring
Chest Pain on Swallowing

A 27-year-old man complained of sudden, left-sided, respiration-related
thoracic pain every time he swallowed food or drink. He was known to
have a history of chronic renal insufficiency with IgA nephropathy and
well-controlled bronchial asthma. His vital signs and electrocardio-
graphic findings were normal, but a rale was detected on palpation of
the neck. Thoracic radiography and subsequent computed tomography
show marked pneumomediastinum with pneumopericardium, a small,
left-sided ventral pneumothorax, and right-sided cervical soft-tissue
emphysema. No contrast medium was observed in the mediastinum.
Esophagogastroscopy showed intact mucosae. The patient received
symptomatic treatment, and radiological follow-up 5 days later revealed
clear regression of the pneumomediastinum with residual cervical air
pockets. Spontaneous pneumomediastinum is a relatively rarely occur- :
ring entity (estimated incidence 1:7000 to 1:45 000) that is seen most frequently in young men and is generally self-limiting. Endoscopy is not
absolutely necessary in a clinically stable patient.
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The thoracic
radiograph shows
pneumomediasti-
num with pneumo-
pericardium
(vellow arrows)
and marked right-
sided cervical soft-
tissue emphyse-
ma (red arrow).
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