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Abstract

Penile-sparing modalities are gaining widespread adoption for the management of low-stage penile cancer

due to an increasing demonstration of sound oncologic, cosmetic, sexual, psychosocial, and quality of life
outcomes. This review aims to provide a comprehensive overview of the respective treatment options in
the armamentarium of the practicing urologist in dealing with this rare but problematic condition.
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INTRODUCTION

Penile cancer can be a debilitating condition with
long-lasting effects on life expectancy, sexual function,
cosmesis, and quality of life. Risk factors associated with
penile cancer are HPV exposure, uncircumcised phallus,
phimosis, and smoking.! Although it is a relatively rare
primary malignancy in the industrialized world, recent
estimates indicate there will be over 2000 cases of newly
diagnosed penile cancer in 2017 and over 350 estimated
deaths.”! While studies have shown an overall decrease in
penile cancer incidence rate in the United States, there does
appear to be an increased proportion of tumors diagnosed
at a localized stage and Grade 1 or 2 on pathological
analysis.’! The preponderance of low-grade and low-stage
penile cancers has provided the impetus for clinicians to
find efficacious penile-sparing approaches to optimize
oncologic, sexual, and cosmetic outcomes. In this review,
we will assess the penile-sparing treatment modalities for
low-stage penile cancer. We will begin by providing the
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oncologic rationale for penile-sparing modalities which
herein forms the inherent underpinning for the treatments
discussed, namely, topical therapy, laser treatment,
radiation, Mohs surgery, and penile-sparing surgery (PSS).

METHODS

A PubMed/MEDLINE seatch was performed for relevant
publications in the English language journals using the
following search terms alone or in combination: “penile
sparing,” “penile cancer,” “laser,” “radiation,” “Mohs
surgery,” “5-fluorouracil,” “imiquimod,” “glansectomy,”
and “penile-sparing surgery.” All references from the
articles found by our PubMed search were then assessed
for applicability to the scope of this article.
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ONCOLOGIC RATIONALE FOR PENILE-SPARING
MODALITIES

Treatment of penile cancer remains a much-debated topic
in the oncologic community. Pathologically, close to 95% of
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penile carcinoma is of epithelial origin, with squamous cell
histology." Carcinoma of the penis remains an aggressive
disease with overall poor treatment outcome. Historically,
surgical treatment for this disease included radical surgery
with resection of the lesion with a 1- or 2-cm margin.
However, given the significant psychological and functional
concerns associated with a total and partial penectomy,” the
treatment for low-stage penile cancer (Tis, Ta, T1, and T2
confined to glans) has moved toward less invasive options.

PSS for low-stage penile cancer has slowly gained
acceptance over the years. The European guidelines in
2005 changed the paradigm for wide margins by stating
that a 5-mm margin would be acceptable,” especially for
low-stage penile cancer. Minhas e a/. published on their
cohort of 51 patients with penile cancer and determined
that the traditional 2-cm margin was unnecessary for
a majority of their patients, with only 4% developing
a local tumor recurrence. Furthermore, Philippou
¢t al. determined that a 5-mm margin in their cohort of
179 patients provided adequate oncologic control.! They
noted that patients with lymphovascular invasion, high
tumor stage, and high tumor grade were at highest risk
for recurrence and needed closer follow-up care and more
aggressive surgical resection.

While the evidence for a reduced tumor-free margin has
gained some support, it is clear that PSS may result in an
increased risk of positive margin at surgery and of late
local recurrence as contents of the preputial cavity remain
intact. Given the recent published trends for patients with
higher risk low-stage disease,” it is imperative that these
patients maintain a routine follow-up schedule.

TOPICAL THERAPY

5-fluorouracil (5-FU) is a thymidylate synthase inhibitor
that disrupts DNA replication, thereby exerting a cytotoxic
effect on cancer cells."! About 5% of 5-FU cream is widely
regarded as the first-line therapy for carcinoma 7z situ (CIS)
of the penis (Bowen’s disease, Erythroplasia of Queyrat,
and penile intraepithelial neoplasia) although due to the
rarity of this disease, there are no randomized controlled
trials to support this. Numerous case reports and small case
series have established that 5-FU therapy can be effective for
noninvasive penile carcinoma, with a favorable side-effect
profile and minimal systemic absorption."""*l The largest
retrospective review to date examined 42 patients treated
with 5-FU for CIS of the penis over 10 years. Alnajjar
et al. showed a 50% complete response to treatment over
a mean follow-up of 34 months." There is no standard
application protocol, but typically the cream is applied

2

for 4-6 weeks, for 12 h at a time, every other day.™! This
protocol can be repeated in the case of recurrence. Local
side effects appear tolerable and include hypersensitivity,
irritation, and pain."""* Systemic absorption of 5-FU cream
is theoretically possible but has not been reported in the
literature for penile cancer.

Imiquimod is an immune response modifier that
acts through toll-like receptor 7 (TLR7) to activate
cytokines such as interferon-alpha, interleukin-6, and
tumor necrosis factor-alpha. In the skin, it enhances the
cutaneous immune response by recruiting and activating
Langerhans cells."! Imiquimod 5% cteam has proven to be
an effective treatment for various dermatologic pathologies
such as genital warts, superficial basal cell carcinoma, and
actinic keratosis. For penile CIS, imiquimod is typically
reserved for partial responders or for recurrence after
5-FU therapy. This is supported by several case reports
demonstrating success using imiquimod as the primary
treatment for penile CIS.""?) However, it has never been
studied prospectively or compared to 5-FU. The application
protocol is similar to that of 5-FU. Adverse events include
itching, erythema, hypopigmentation, tenderness, bleeding,

1721 Future studies must examine 5-FU and

and crusting.
imiquimod cream in a prospective, randomized controlled
manner. Due to their differing mechanisms of action, it will
also be important to elucidate their synergistic properties

in combination therapy.

LASER TREATMENT

In the well-selected patient, population recurrence rates
of laser ablation can approach those of surgical excision.
The CO, laser (depth of penetration 0.1 mm) and the
neodymium-doped yttrium aluminum garnet (Nd:YAG)
laser (depth of penetration 6 mm) are the two most
commonly used lasers although the use of argon and KTP
has also been reported.

Overall local recurrence rates for CIS and T1 penile cancer
have been reported at 14%-23% with a CO, laser and
10%—-48% with Nd: YAG.? As expected, studies including
premalignant lesions had lower recurrence rates,”! whereas
other series with larger number of patients with T2 disease
had much higher disease recurrence rates.™ This calls
into question the suitability of laser ablation for higher
stage disease although it is an appropriate alternative for
properly counseled patients who refuse surgery or as
adjunct treatment in a multimodal approach. Frimberger
et al. reported on 29 patients treated with Nd: YAG laser
with recurrence in only two (6.9%).”"! The majority of
patients had CIS or T1 disease with overall mean follow-up
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of 46.7 months. Schlenker ¢ 4/ reported recurrence
in 42% of 54 patients with Tis-T2 tumors over a longer
mean follow-up of 87 months. Notably, eight patients
had recurrence at >53 months emphasizing the need for
long-term follow-up in this treatment group. Despite the
high recurrence rate, there was no effect seen on lymph
node status or penile cancer-specific death. Both studies
used acetic acid mapping before ablation and intraoperative
frozen sections to confirm negative margins.

Combination laser therapy has also been reported with
CO, to eradicate macroscopic tumor followed by Nd:YAG
for deep coagulation of the tumor bed. Windahl and
Hellsten®" reported 19% overall local recurrence rate and
3% disease-specific mortality in a prospective trial using
this two-pronged approach with a mean follow-up of
42 months for patients with CIS-T3 disease, expanding
on the previous experience in Sweden.” For low-stage
tumors, recurrence rates were 14% for CIS and 25% for T'1.

The 2014 European Association of Urology (EAU)
guidelines on penile cancer give laser therapy a Grade C
recommendation for Tis, Ta, or Tla tumors only.! The
authors suggest follow-up with physical examination for
at least 5 years. However, due to not uncommon reports
of late recurrence, others have suggested follow-up
out to 10 years.” As with all organ-preserving therapy,
the overarching goal is the better cosmetic outcome
and decreased psychological burden without sacrificing
oncologic control. Importantly, the majority of men treated
in this manner seem to be satisfied with their cosmetic and

functional outcome.???7-%

RADIATION THERAPY

Radiation therapy as a primary mode of treatment for penile
cancers offers curative potential while maintaining relative
preservation of organ form and function. In both the EAU
and National Comprehensive Cancer Network (NCCN)
guidelines, radiotherapy is included as a penile sparing
option for Tla, T1b, and select T2 tumors.P’*! NCCN
guidelines include radiation as an option for T3-T4
tumors as well. Radiation can be delivered in two forms,
external-beam radiation therapy (EBRT) or interstitial
brachytherapy. Both modalities require circumcision before
treatment to ensure adequate exposure and limit necrosis
and phimosis. Like most treatment modalities for penile
cancer, analysis is limited to smaller retrospective studies
with varying inclusion criteria.

EBRT is a widely available treatment modality, delivers a
homogenous dose of radiation, and requires less skill than
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brachytherapy. While original series describe using doses of
50-55 Gy, contemporary doses range from 60 to 75 Gy.?*34
Most available studies on EBRT used significantly smaller
doses than contemporary management dictates. In series
published from 1993 to 2007, EBRT offered 5-year local
control rates of 40%—69.7% with penile preservation
rates of 50-65%. Cancer-specific survival in these series
ranged from 58% to 86%.*7! Factors that predicted
poor response to EBRT included dose <60 Gy, treatment
course >45-day, daily dose of <2 Gy per day, ¢T3 tumors,
and tumor size >4 cm.P*** When local control is not
adequately achieved with EBRT, subsequent partial or total
penectomy may be offered.

Brachytherapy most commonly involves percutaneous
placement of interstitial iridium-192 needles into the glans
penis which remain in place for 4-5 days, whereas the
patient remains supine to deliver doses of 50-65 Gy’
Retrospective series from 1984 to 2009 demonstrate 5-year
local control ranging from 70% to 87% and 5-year
cancer-specific survival of 72%-88%.0%"* Penile
preservation at 5 and 10 years was 74%—-88% and 67%—
70%, respectively. Treatment failure was correlated with
tumor size >4 cm and insufficient needle spacing.['**%7-3
Side effects of radiotherapy include both early and
late sequelae. In the early postradiation period, moist
desquamation is expected and typically resolves within
4-8 weeks with conservative management. The two
most common late sequelae include meatal stenosis
and soft-tissue ulceration. Stenosis is reported in
10%-15% of EBRT patients compared to 10%—45%

[32]

in brachytherapy.’? Soft-tissue ulceration is reported in
0%—23% of patients and appears to be more common
in brachytherapy. Necrosis requiring penectomy has been
reported in up to 6.8% of brachytherapy patients.””!
Other side effects reported include fistulae, necrosis, pain,

(4401 While organ preservation outcomes are

and edema.
well-reported, functional outcomes are relatively poorly

reported in current literature.

Radiation therapy for penile cancer in carefully selected
cases offers the opportunity for local control and organ
preservation. The ideal cancers for radiation appear to
be tumors limited to the distal penis, stage <T1/T2,
and =4 cm in size. In retrospective series, brachytherapy
appears superior to EBRT in local control and organ
preservation, whereas EBRT requires less technical skill
and may be more widely available. Extended follow-up
is necessary as recurrences have been reported beyond
2 years.P"!
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MOHS SURGERY

Mohs micrographic surgery (MMS) entails intraoperative,
cross-sectional frozen sections reviewed in real time by the
surgeon until a negative plane is encountered. Mohs reported
the first series of MMS applied to penile cancer in 1985.1!
Their group experienced excellent results when the cancer
was distal (glans or prepuce) with 5-year cure rates of 81%
which fell to 57% with shaft lesions. Lesion size and prior
treatment also significantly affected outcomes. Importantly,
no patient had a functional deficit regarding urinary or
sexual outcome. Soon after, Brown ¢z a/*! reported on
20 patients, 11 of whom had invasive squamous cell
carcinoma (SCC) with a 29% recurrence rate over 3 years.
In a more contemporary case series, Shindel ¢7 a/. reported
on 33 patients CIS-T3 (majority CIS) who underwent MMS
with 32% recurrence rate with 2/22 patients progressing and
1 death from penile CA.*l Most recurrences were managed
successfully with repeat MMS.

Although MMS is generally accepted as appropriate for
small, distal lesions, there have been reports of successful
outcomes for more aggressive applications.*! Machan
et al. reported on 42 patients with overall recurrence rate
of 11.1% including 16 patients with invasive SCC, four
tumors with urethral invasion, and two into the corpora.
The NCCN guidelines suggest that Mohs surgery may be
particularly useful for superficial lesions on the proximal
shaft to avoid total penectomy for a low-risk cancer.!*!

While an attractive option in select patients, the use of
Moh’s surgery for low stage penile cancer has not been
widely adopted due to nuanced technical details vital to a
successful procedure and availability of skilled practitioners
outside of a few specialized centers worldwide. May want
to mention something about why it is not used more often,
mostly the technical limitations and availability of expertise.

PENILE-SPARING SURGERY

PSS is an attractive option for patients with low-stage
penile cancer. Djajadiningrat ¢f a/. retrospectively assessed
patients who underwent PSS and found that the while
the 5-year cumulative incidence of local recurrence was
significantly higher at 27% versus 3.8% (P < 0.0001) for
radical penile surgery, the overall 5-year cancer-specific
survival was no difference between the respective surgical
approaches.*! Lont ez a/*" found that even in cases of
local recurrence after PSS, local control could be achieved
in 94% of patients (Lont, 2006). Patients undergoing PSS
generally have a good cosmetic outcome and adequate
erectile function.™ Li ¢z a/. found that out of 29 patients

who underwent PSS for low-stage penile cancer, all claimed
to be satisfied with urination, and only 1 reported decreased
sexual function.” In patients who underwent (partial)
penectomy as opposed to those who underwent PSS, there
were significantly more issues with orgasm (P = 0.031),
appearance (P = 0.008), life interference (0.032), and
urinary function (P < 0.0001).5"

The surgical options for patients with low-stage penile
cancer can range from a simple circumcision to more
involved procedures such as total glansectomy with
neoglans formation using a split-thickness skin graft. Since
the majority of penile cancer cases involve uncircumcised
men, circumcision has been proposed as an attractive
penile-sparing modality in patients with lesions involving
the prepuce (preferably distal). Circumcision can be
associated with a high rate of local recurrence, and hence,
motivated patients who will adhere to a strict follow-up
regimen should undergo this procedure.*! Wide-local
excision (WLE) has gained increasing adoption due in
part to the aforementioned discussion of adequate surgical
margins for oncological control. WLE can be used for
up to T2 glans lesions and T1G2 tumors of the shaft but
should not be performed in tumors with concurrent CIS
or involving more than half the glans or with urethral
involvement.P' Glans resurfacing, either total or partial
depending on the extent of the lesion, is an attractive option
for patients with CIS. In general, the glans epithelium and
subepithelium are resected until macroscopically clear
margins are encountered, and then split-thickness skin
grafting is performed. Shabbir ¢z /. found that 96% of
patients had complete take of their graft. About 28% of
patients required further surgical intervention for positive
surgical margins, but oncological outcomes were not
compromised.’? In patients with small isolated tumors
of the glans with adequate skin coverage after surgical
extirpation, the surgeon can consider performing a
partial glansectomy with primary closure [Figure 1]. In
these cases, it is critical to obtain intraoperative frozen
sections to ensure negative margins. In uncircumcised
patients requiring additional tissue coverage that can be
provided with primary closure, a primary glansectomy
with outer preputial flap is an attractive option as this
area is often uninvolved by tumor [Figure 2|. For more
extensive lesions of the glans not amenable to partial
glansectomy (Ta, T1, or even T2), a total glansectomy,
with or without distal corporectomy depending on the
extent of the lesion, with split-thickness skin grafting can
be performed [Figure 3|. Frozen sections are necessaty in
these cases to insure negative surgical margins. Quilting
sutures are placed throughout the graft to help immobilize
it and optimize graft take. A recent study by Parnham
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Figure 1: Partial glansectomy with primary closure

Figure 3: Total glansectomy with distal corporectomy and split-thickness
split grafting for neoglans formation

et al. showed that 9.3% of patients had a local recurrence
and penile cancer-specific mortality was 10.7%. There
was additionally a 9% reoperation rate for complications
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such as graft loss and meatal stenosis.” It is once again
important to underscore the need for close long-term
follow-up in patients undergoing PSS due to higher rates
of local recurrence. Overall, in carefully selected patients,
PSS can provide an oncologically sound procedure with
better cosmetic and sexual outcomes than its more radical
counterparts in low-stage penile cancer.

CONCLUSION

Penile-sparing modalities in the treatment of low-stage
penile cancer provide patients with excellent oncologic,
cosmetic, sexual, psychosocial, and quality of life outcomes.
Clinicians should consider the aforementioned options
when treating patients with low-stage penile cancer before
proceeding to more radical treatment options.
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