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Abstract: Penile cancer is an uncommon disease associated with significant psychological and physical
morbidity. Penile cancer has an expectable pattern of spread in a stepwise fashion, from inguinal to pelvic
lymph nodes (PLN) then distant spread. Patients with penile cancer have variable survival, with patients with
a low burden of nodal metastatic disease having lasting survival with surgical management, however patients
with a large amount of locoregional metastatic disease having a worse prognosis. The current management
options for patients with metastatic lymph node disease in penile cancer aims to reduce the morbidity
associated with radical inguinal lymph node (ILN) surgery with appropriate risk stratification to optimise
oncological control of the disease. This article describes current challenges in managing the inguinal region

in patients with penile squamous cell carcinoma (SCC).
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Introduction Additionally, the diagnosis and subsequent treatment
of penile cancer is often delayed, largely due to patients
failing to seek help, from a lack of awareness or the

associated stigmata with diseases of the genital organs (6).

Penile cancer is a rare disease associated with significant
morbidity and mortality (1,2). Whilst it is rare in developed

countries, with an incidence of around 1/100,000 men, Consequently, patients often present with locally advanced

in parts of Africa and South America, penile cancer can tumours (7). The mainstay of treatment for localised disease

account for approximately 10-20% of all male malignancies
(3,4). Squamous cell carcinomas (SCC) account for over
95% of all penile cancers, with several subtypes of varying
prognostic significance including basaloid, papillary, warty,
verrucous, sarcomatoid, adenosquamous and mixed (5). Risk
factors for penile cancer include poor hygiene, circumcision
status, human papilloma virus (HPV) infection, phimosis,
human immunodeficiency virus (HIV) and smoking (4).
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is surgery, with neoadjuvant cisplatin-based combination
chemotherapy used for high-risk and locally advanced
disease.

The most clinically significant prognostic factor
for patients with penile cancer is the involvement of
locoregional lymph nodes (8). Recurrence free and overall
survival are largely dependent on inguinal lymph node
(ILN) disease burden, with the 5-year survival for patients
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with a single involved inguinal node approximately 80%,
compared with 0-12% if deeper pelvic lymph nodes (PLN)
are involved (9,10). Lymph node metastasis in penile cancer
occurs in a consistent pattern, first involving the ILNs
and subsequently the PLN in keeping with the route of
anatomical drainage. The first LNs to be involved are the
‘sentinel’ lymph nodes, which are found in the superior
medial zone of the inguinal region, followed by the central
inguinal zones (11). Current management of lymph node
metastasis in penile cancer aims to decrease the morbidity
related to traditional surgical approaches of radical inguinal
lymphadenectomy, without compromising oncological
outcomes. Patients with low-volume lymphatic disease can
usually achieve cure with surgery alone, however patients
with extensive locoregional lymph node involvement are
less likely to reach long-term survival without multimodal
management and potentially radical and morbid surgery (12).
Opver the last decade, advances have been made in the
diagnosis, stratification and treatment of men with penile
SCC. Whilst increased use of organ-preserving surgery and
minimally invasive LN staging has reduced the morbidity of
the disease, the survival rates of patients with penile cancer
with lymph node metastasis has not significantly changed in
the USA or Europe since the 1990s (13). This potentially
may be due in part to the underutilisation of proven
therapy, in particular ILN dissection (ILND) rather than a
lack of advanced treatments (14). Additionally, penile SCC
belongs to a group of SCCs associated with HPV infection,
including anal, cervical and oropharyngeal SCC, with
parallels in treatment drawn from these other cancer sites.
In this review, we aim to present contemporary trends
in the management of inguinal lymph metastasis in penile
cancer, surgical techniques relating to inguinal and PLN
dissection, and the role of chemotherapy and radiotherapy.
We also aim to explore the potential use of emerging
immunotherapeutic options for the treatment of patients

with SCC of the penis.

Indications for lymphadenectomy
Impalpable ILNs

A key issue in the management of patients with penile
cancer is that occult metastasis cannot be detected with
physical examination or non-invasive methods, such
as imaging with ultrasound, CT or MRI, alone. The
management strategies for patients with clinically normal
ILNSs are: surveillance, invasive nodal staging or radical
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lymphadenectomy.

Surveillance of regional LN is associated with the risk of
disease recurrence developing in the future from undetected
micro-metastatic disease, as patients with clinically node-
negative disease at the time of diagnosis (cN0) having a risk
of micro-metastases to ILNs of approximately 25% (15).
"This risk can be further stratified according to histopathological
features of the primary tumour, and the management of this
patient group should be directed by pathological risk factors
including local stage, grade and lymphovascular invasion, with
the risk of micro-metastatic disease in low and intermediate
risk disease of between 17-50% (16,17). Early ILND in ¢NO
patients offers increased long-term survival compared
to delayed lymphadenectomy, with patient survival over
90% with early lymphadenectomy and less than 40% with
lymphadenectomy for patients with regional recurrence
(18,19). Patients being considered for surveillance should
be counselled of this potential risk, with surveillance being
recommended only in patients with pTis/pTa tumours,
if they are low risk G1pT1 tumours, and be undertaken
only in patients who will be compliant with surveillance
(20,21). Imaging of the inguinal region plays a limited role
in detecting micro-metastatic disease, however may be
considered in patients in whom examination is limited or
unreliable due to body habitus.

The surgical management of ILN metastasis requires
thorough anatomical knowledge of the region. The ILNs
are a collection of nodes draining the lower limb and groin.
The nodal tissue superior to the fascia lata is considered
superficial and nodal tissue, and below fascial lata considered
deep. The superficial lymphatics drain the prepuce and the
skin of the shaft to the ILNs. The glans and the deep penile
structures are drained by separate lymphatic channels to
the lymph nodes in the femoral triangle (22). The inguinal
nodes are associated with the saphenous vein and femoral
vessels located within the femoral triangle, demarcated
by the inguinal ligament superiorly, the adductor longus
muscle medially and the sartorius muscle laterally. Daseler
et al. (23) divided the inguinal region into 5 zones according
to their relationship to the surrounding veins. Of note,
nodal metastases most commonly occur in zone V, and
Cloquet’s node is in the central zone within the fossa ovalis.
The extent of dissection and which nodal groups are taken
is a significant consideration in the management of penile
cancer, with the possible curative resection of any involved
inguinal nodes providing long term survival benefit.
However, this needs to be balanced with the significant
morbidity of ILND.
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There are 2 invasive diagnostic modalities that are
currently recommended in patients with high-risk primary
penile cancer (>pT1G2 and/or presence of lymphovascular
invasion) who have non-palpable ILNs on examination:
dynamic sentinel lymph node biopsy (DSLNB) or modified
or superficial ILND (sILND) (24).

Modified ILND (mILND) aims to decrease the
morbidity related to radical ILND by limiting surgical
dissection to the superficial lymph node packet which
is anterior to the fascia lata. Several modifications have
been employed to minimise morbidity. These include a
smaller skin incision, preservation of the saphenous vein,
conserving the area superior to the fossa ovalis and lateral
to the femoral artery, and maintaining the sartorius muscle
in situ (25). The inclusion of central and superior zone
lymphatic tissue in the dissection is crucial, with several
studies describing high false-negative rates of LNM
detection because these zones were not dissected (26,27).
In a study by Spiess ez 4l., 31 patients with penile SCC and
non-palpable lymph nodes had sILND, with no recurrences
demonstrated at up to 3-year follow-up in patients with no
metastatic disease found on mILND (28). In comparison
with standard radical ILND, mILND causes less morbidity
without compromising oncological outcome, although the
false negative rate of mILND in comparison with radical
ILND has not being directly compared in a randomised
trial for cNO disease. The rate of major complications after
mILND has been reported to be approximately 27% (29).

sILND is usually performed via a 6-8 cm incision
parallel and inferior to the inguinal crease, and involves
dissection of flaps deep to Scarpa’s fascia. In sSILND, the
fascia lata is kept intact, with all nodal tissue superficial to
it removed. When compared to mILND, the boundaries
of dissection are extended medially and laterally to include
the midpoint of the adductor longus muscle and the lateral
boundary of the midpoint of the sartorius muscle (30).
Similar to mILND, the long saphenous vein is preserved. If
superficial nodes are negative, then deep or PLN dissection
are not required as metastasis occurs in a stepwise manner,
from superficial to deep lymph nodes.

DSLNB aims to reduce morbidity while maintaining
an acceptable false negative rate. This is achieved by
combining lymphoscintigraphy with technetium 99 and
blue dye, subcutaneously injected around the primary
tumour or scar, to define the draining lymph nodes. It has
a reported false negative rate of as low as 4.8% (16), with a
reported sensitivity of 88%, which improved to 90%, with
the addition of patent blue dye, in pooled meta-analysis (31).
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Previous static techniques without lymphoscintigraphy
or visual identification of the sentinel nodes, as described
Cabanas et 4l. in 1977 (32) based on lymphangiograms, has
been associated with unacceptably high false-negative rates
and have been deserted. Nonetheless, there is a significant
learning curve associated with DSLNB, estimated at
about 25 procedures (33). Given the rarity of this disease,
proficiency in this technique is a challenge outside
quaternary treatment settings.

All described methods of invasive lymph node staging
have the potendal to fail to detect micro-metastatic disease,
and may lead to regional nodal recurrence (18). Ipsilateral
radical inguinal lymphadenectomy is indicated if lymph
node metastasis is detected. In addition, advances in
minimally invasive surgery, such as endoscopic and robotic-
assisted techniques, have aided further attempts to reduce
morbidity of inguinal lymphadenectomy Several studies
have compared open inguinal lymphadenectomy with
endoscopy or robotic ILND. Singh et /. (34) demonstrated
that robotic lymphadenectomy produced comparable lymph
node yield to open ILND (median node yield 13 vs. 12.5)
with a lower major complication rate, hospital stay and drain
time. In this series, no disease recurrences were reported
at up to 9 months follow-up. This is supported by several
smaller studies (35,36) and a recent systematic review (37).

Palpable ILNs

Palpable lymphadenopathy must be evaluated promptly,
as it is highly suggestive of lymph node metastasis. On
examination, the number of palpable nodes, their character
and whether they are fixed or mobile should be noted.
Imaging of the inguinal region does not alter management
as palpably enlarged groin lymph node is an indication for
surgical resection, however radiological evaluation with CT
or MRI is indicated to detect distant metastasis. In clinically
uncertain cases, fine needle aspiration cytology is an option
which may guide treatment choice (38). The concept that
these nodes may be reactive in the presence of infection
and that antibiotic treatment should be trialled first is
unsupported and may delay definitive treatment.

Patients with fixed or bulky nodal disease diagnosed on
clinical exam (cN3) indicates extensive lymphatic metastatic
disease with a poor prognosis and require staging by CT
for systemic disease. In this setting, the use of neoadjuvant
chemotherapy followed by consolidative radical surgery is
currently recommended by EAU and NCCN guidelines
as primary surgery alone has a low probability of cure
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(24,39). Patients who have a good response to neoadjuvant
chemotherapy and undergo surgery after receiving
chemotherapy have been described to have long-term
survival in 37% of cases (40). Currently, no tumour markers
available for detection of penile cancer.

Radical inguinal lymphadenectomy is indicated if ILN
metastases are detected (24). Radical ILND described by
Daseler et al. in 1948 involves surgical excision of the both
the superficial and deep ILN groups. It involves an incision
parallel and approximately 2 c¢m inferior to the inguinal
ligament, with skin flaps extending to 3 cm superior to the
inguinal ligament, and inferiorly to the lower margin of the
dissection. The flaps are developed leaving Scarpa’s fascia
with the flap to reduce the rate of necrosis. The boundaries
of the dissection for radical ILND are: superiorly from the
margin of external ring to the anterior superior iliac spine
(ASIS), laterally from ASIS inferiorly 20 cm and medially to
a line 15 cm downwards from the pubic tubercle. The long
saphenous vein is typically ligated and transected at the apex
of the femoral triangle (23). To prevent injury to the femoral
nerve, the tissue adjacent to the lateral surface of the
femoral artery is preserved. In most cases, the nodal tissue
anterior to the femoral neurovascular structures is removed
and the Sartorius muscle is transposed to protection the
femoral neurovascular structures. On closure, excess skin
may be excised and closure of subcutaneous tissue may assist
in the reduction of the incidence of post-operative seroma.

Therapeutic radical ILND can dramatically improve
patient survival and must not be underutilised for because
of the potential associated morbidity. Historically, the
complication rate of radical ILND has been reported
between 50-70%, with modern series suggesting lower
complication rates of approximately 42% to 57% for
patients who underwent ILND (29). The significant
morbidity associated with radical surgery is largely due to
diminished lymph return from the lower limb and scrotum,
and is increased in patients with risk factors such as
increased body mass index (BMI) (41). Complications which
are commonly reported include lymphocele, lymphoedema,
haematoma, wound infection and dehiscence, deep vein
thrombosis (DVT) and necrosis. Intraoperative factors
that aim to reduce post-operative morbidity include
avoiding S-shaped and T-shaped incisions, meticulous
tissue handling, preserving the saphenous vein and
ligation of lymphatic vessels, whose walls do not contain
smooth muscle and thus cannot be secured reliably by
electrocautery alone, reduced use of metallic surgical clips
and use of myocutaneous flaps where appropriate (42). Post-
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operative measures to reduce morbidity include the use of
compression devices, stockings, inguinal vacuum suction
or pressure dressings, early mobilisation, prophylactic
thromboembolic prevention strategies and prophylactic
antibiotics (43). Currently, there is no consensus
recommendations concerning post-operative drain tube
management. Spiess et 4/. recommend continued drainage
until drain output is less than 30 mL per 24 hours (29).
In addition, the median number of LNs resected was
an independent predictor of major complication (29). A
particularly distressing complication of ILND is long-
term lymphoedema, with the number of patients who have
lymphoedema post-operatively between 15% to 57% (29).

Pelvic lymphadenectomy

Ipsilateral pelvic lymphadenectomy is only indicated when
metastatic disease involves greater than 2 ILNs on one
side and/or in the presence of extracapsular extension,
as there is no direct lymphatic drainage to PLNs (24).
Factors predicting PLN involvement include the number of
inguinal nodes involved, the size of involved inguinal nodes,
the presence of nodal extracapsular extension, aggressive
histological subtype or p53 mutations. Patients with pelvic
lymphadenopathy have a poorer prognosis than patients
with only ILN involvement, with a 5-year cancer specific
survival of 71% wvs. 33% (44). Pelvic lymphadenectomy can
be performed concurrently with inguinal lymphadenectomy
or as a subsequent operation. A pelvic lymphadenectomy
for penile cancer aims to clear the obturator, external
iliac and internal iliac nodal packets (45). The boundaries
of pelvic lymphadenectomy are the genitofemoral nerve
laterally, the obturator nerve medially and superiorly to
the common iliac vessels. The inferior boundary of the
pelvic node dissection is the superior aspect of the inguinal
lymphadenectomy as the lymphatics drain into the pelvis.
Bilateral pelvic lymphadenectomy is indicated if bilateral
ILN involvement is suspected however spread from ILNs
to the contralateral hemipelvis has not been described
and is not warranted for ipsilateral inguinal disease. Pelvic
lymphadenectomy may be performed as an open procedure
via a lower midline or muscle splitting incision, or as a
minimally invasive procedure robotically or laparoscopically
according to surgeon preference and patient selection.

Salvage lymphadenectomy

Salvage inguinal lymphadenectomy may be undertaken with
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similar resection margins unless there is inguinal recurrence
outside of these boundaries, however improvement in overall
survival is associated with significant morbidity. A small
retrospective review of 20 patients who had salvage inguinal
lymphadenectomy following recurrence after primary
ILND reported a complication rate of 11 of 20 patients and
time to recurrence of 7.7 months and median survival of
10.1 months, with no evidence of disease in 9 patients
(follow-up median 12 months, range, 7.1-70.1 months) (46).

Systemic therapy

Adjuvant chemotherapy, particularly triple combination
(vincristine, bleomycin and methotrexate), after radical
ILND in patients with node-positive disease has
been described in small and heterogenous series. It is
recommended when feasible and there is curative intent
in patients with pT2 and pT3 disease (24). Improved
disease-free survival has been demonstrated in patients
with pathologically node-positive disease who underwent
combination adjuvant therapy (vincristine, bleomycin
and methotrexate) in one small retrospective study,
with those patients receiving adjuvant chemotherapy
having 84% disease free survival compared with 39%
in those patients without adjuvant chemotherapy (40).
More recently, the use of cisplatin and 5-FU or cisplatin
and 5-FU plus docetaxel or paclitaxel has also shown
improved outcomes (47,48).

There is limited data currently available on the use
of neoadjuvant chemotherapy prior to ILND, with
guidelines based mainly on retrospective studies. However,
neoadjuvant chemotherapy is recommended by EAU
guidelines in patients with fixed or relapsed ILN metastases
to facilitate surgical treatment, with the added benefit of
allowing for early treatment of systemic disease (24). Fine
needle aspiration or excisional biopsy should be used to
confirm the presence of nodal metastasis. In patients with a
complete response post neoadjuvant chemotherapy, surgical
treatment is recommended with good outcomes. Proposed
similarities in the pathophysiology of penile and head and
neck SCC supported the evaluation of taxanes in penile
SCC. The combination of 5-FU and cisplatin in addition
to a taxane chemotherapeutic agent has been used in both
adjuvant and neoadjuvant settings (49). Current protocols
for neoadjuvant chemotherapy are cisplatin-based, with
the most common regimen based on a phase II clinical
trial which assessed treatment with 4 cycles of neoadjuvant
paclitaxel, cisplatin and ifosfamide (TIP) with an objective
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response stated in 15 out of 30 patients including 3 patients
who had pathologically complete remissions. The estimated
median time to progression was 8.1 months, and the median
overall survival being 17.1 months (50). Regimens are based
upon the patient’s ability to tolerate cisplatin-based regimen
and institutional experience.

There is minimal data supporting the possible benefit of
chemoradiotherapy combined with lymphadenectomy in
penile cancer, and its use should be reserved for the clinical
trial setting (51).

Future directions

Due to the rarity of the penile SCC and the lack of data
relating to the molecular drivers in penile cancer in part
due to lack of robust pre-clinical models, the development
of novel therapeutic agents has stalled. In addition, most
clinical studies are based on small, single centre series.
Multidisciplinary approaches may be effective in a select
patient population, there remains a considerable absence of
therapeutic choices for the vast majority, particularly targeted
therapies, for patients who have failed chemotherapy. In
addition, there is minimal data relating to second line
chemotherapy options in patients with penile SCC.

Immunotherapy is quickly changing our current
model of cancer therapy, provides a useful addition to
the available treatment options (52). Immunotherapy has
been successfully applied in a small number of highly
immunogenic tumours with varying results, ranging
from no response to long-term cure. The treatment of
immunogenic solid tumours, such as melanoma and renal
cell carcinoma, has being significantly advanced by the
recent discovery of the pivotal role of CTLA-4 and PD-1
immune checkpoint receptors, whose discoveries were
awarded the 2018 Nobel Prize in Physiology or Medicine.
These immunogenic tumours can be easily recognised by
the immune system, and respond to removal of immune
checkpoint ‘breaks’ which has generated a new ‘fourth pillar’
for cancer treatment leading to the routine clinical use of
immunotherapy. Investigating the role of immunotherapy
in a wider variety of tumours and enhancing the efficacy and
durability of their action in the current responsive cancer
types are likely to be the main advances.

Immune checkpoints, the body’s natural breaks to reduce
the immune response and prevent autoimmunity, form
therapeutic targets and include programmed cell death
(PD)-1, and cytotoxic T lymphocyte associated antigen
(CTLA)-4 therapeutic targets. Immunotherapies targeting
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the PD-1/PD-1 ligand (PD-L1) axis demonstrates success
in treating other urological malignancies (53). Translational
studies demonstrate high rates of infiltrating immune
cells and PD-L1 positivity in penile SCC, suggesting
immunotherapy may be beneficial (54). However,
investigating this hypothesis is challenging due to low numbers
of patients to include in clinical trials. Currently there is a phase
IT study of pembrolizumab in patients with advanced penile
SCC who have undergone prior chemotherapy, and have
locally advanced unresectable or metastatic disease and have
evidence of progressive disease after 1 or more chemotherapy
regimen (NCT02837042) (55). Penile cancer has also
been included in other basket clinical trials researching
immunotherapy in patients with rare tumours or virus-
associated cancer (55,56). It is important that clinicians
are aware of the potential to enroll patients with rare and
aggressive diseases, such as penile cancer, in clinical trials.
International effort is required to recruit patients to these
trials as single centres or even nation-wide recruitment are
unlikely to accrue large enough numbers to demonstrate
significant results in this rare disease. The International
Penile Advanced Cancer Trial INPACT) is an international
phase III trial, with a Bayesian design, of patients with
penile cancer who have ILN metastasis. INPACT aims
to determine if there is a role for neoadjuvant therapy in
this patient group, and if prophylactic PLND improves
survival in patients at high risk of recurrence following
ILND. INPACT highlights the importance of international
collaboration in providing evidence-based answers in penile
cancer.

In addition to international collaboration, the
centralisation of treatment of penile cancer to quaternary
referral centres can improve outcomes and facilitate
standardised investigations, treatment, follow up and offer
platforms for enrolment into clinical trials where targeted
chemotherapeutic and immunotherapeutic regimes can
be trialled. Treatment received in centres with a special
interest in penile cancer have been demonstrated to
improve oncological outcomes of patients with penile

cancer (57-59).

Conclusions

Further investigation concerning the ideal management of
ILN disease in patients with penile cancer is needed, with
lymphadenectomy remaining a key part of the treatment
of penile cancer. International collaborative trials, such as
INPACT, are essential in providing evidence on the optimal
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management of lymph nodes in this rare disease. DSLNB
and superficial LND play a role in minimising treatment
related morbidity and optimising oncological outcomes. In
patients with advanced penile SCC, immunotherapy has
shown early potential to provide benefit, however larger and
more robust trials are needed to solidify the role and timing
of these drugs.
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