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Abstract

Introduction: Penectomy as the traditional surgical treatment of penile cancer, has substantial
adverse functional and psychological impact. Glansectomy with split thickness skin graft (STSG)
reconstruction aims to provide curative resection while maximizing functional outcomes, and
minimizing psychological harm. We describe our outcomes of glansectomy with STSG
reconstruction for penile cancer in a Canadian setting.

Methods: We identified patients undergoing glansectomy with STSG genital reconstruction for
squamous cell carcinoma of the penis from July 2006 to July 2019 at a single center. Patients
undergoing glansectomy for reasons other than penile cancer were excluded. We collected
clinical and pathological data, including patient demographics, 90-day complications, positive
margin rate, local recurrence rate, disease-specific survival, and functional outcomes. Descriptive
statistics were used to characterize our cohort and to examine outcomes.

Results: Twelve men met study criteria with a median age of 62 years. Seven patients had failed
prior treatment. The 90-day complication rate (Clavien >2) was 0% and graft take was excellent
in all cases. The positive margins rate was 16.7% (n=2). Local recurrence occurred in two
patients (16.7%), one of whom underwent a repeat organ-sparing surgery for salvage, while the
other underwent radical penectomy for high-risk pathological features. Disease-free survival at a
median followup of 14 months was 91.7% (11/12). Standing voiding and erectile function, as
well as satisfactory cosmesis were preserved in all patients.

Conclusions: Glansectomy with STSG reconstruction is a safe and effective treatment for men
with localized penile cancer with simultaneous preservation of cosmesis, as well as urinary and
sexual function.
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Introduction
While penile cancer is an uncommon disease in the developed world, it is associated with
devastating morbidity and mortality rates.!® Risk factors for squamous cell carcinoma of the
penis include phimosis, smoking, obesity, low socioeconomic status and HPV infection.!* The
vast majority of penile caners involve the glans and/or the prepuce.’” Despite this, surgical
treatment has traditionally involved partial or total penectomy, in order to obtain a somewhat
dogmatic 2cm wide margin. This resulted in significant functional and psychological impacts,
specifically urinary and sexual function, as well as body image.'*!* Evidence now suggests that
smaller surgical margins are oncologically safe.'>!® This has led to the development of organ
sparing surgery (OSS), which attempts to provide curative resection, combined with
reconstruction to maximize functional outcomes, and minimize psychological harm.

The OSS approach achieves improved functional outcomes for patients compared to
more radical techniques but may be associated with increased rates of local recurrence (LR).!!-?!-
25 However, in men with low risk penile cancer, LR is typically salvageable with repeat
resection, and without impacting mortality.?%?6-2% In fact, repeat OSS is often possible.?**°

Many different techniques for OSS have been developed including laser therapies, glans
resurfacing, and glansectomy with split thickness skin graft (STSG) reconstruction.?!** Despite
these techniques, many men in Canada do not receive OSS, even when appropriate candidates.>*
We report our outcomes of glansectomy with STSG reconstruction of a neoglans, in the setting
of localized squamous cell carcinoma of the penis.

11,17-21

Methods

We identified all men undergoing STSG genital reconstruction from July 1% 2006 through to July
20" 2019 with a single surgeon. We excluded those patients who underwent the procedure for
reasons other than penile cancer (such as chronic lymphedema or liberation of buried penis). In
all cases, complete glansectomy was performed by initial circumferential dissection along the
plane between Darto’s and Buck’s fascia, and then mobilization of the glans off of the corporal
body tips, dissecting between the tunica albuginea and Buck’s fascia. This was followed by the
use of a medium thickness (15/1000") STSG (harvested from the upper thigh) in order to
reconstruct a neo-glans, as described by Parnham (Figure 1).*> All components of the surgery
were performed by a single surgeon (KFR). All patients had a bolster dressing in place for 5 days
postoperatively and a urethral catheter for 2 weeks. Patient were subsequently assessed
postoperatively at 4 weeks then every 3-6 months for 2 years and annually thereafter for another
3 years.

We collected both clinical and pathological data from the pre-, peri-, and post-operative
settings. These included data on known risk factors for penile cancer (obesity, smoking history,
lack of pediatric circumcision), prior treatments, 90-day complications, graft take, and functional
(urinary and sexual) outcomes. Specifically, functional outcomes were recorded by the physician
based on patient interviews at follow up visits and included standing voiding function, erectile
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function, acceptable cosmesis, and overall satisfaction. Further, cancer control outcomes (local
recurrence, disease free survival), and pathologic outcomes (including stage, grade, and margin
status) were also recorded. Descriptive statistics were utilized to characterize our cohort and to
examine their outcomes.

Results

Between July 1, 2006 and July 20, 2019, we identified a total of 12 men who underwent
glansectomy with STSG neo-glans reconstruction for penile cancer (Table 1: Patient
demographics). Median follow up was 14 months (range 1 to 59) and median age at time of
surgery was 62 years (range 32 to 85). All patients had a pathologic diagnosis of penile SCC (7
patients) or CIS (5 patients) prior to their definitive surgery . 7 patients had undergone prior
treatment: topical therapy (5 patients), external beam radiotherapy (1 patient), and attempted
Moh’s micrographic surgery (1 patient). The majority of patients had risk factors for penile
cancer including current or former smoking (8 of 12), obesity (8 of 12), and lack of pediatric
circumcision (10 of 12).

The 90-day significant adverse event (SAE) rate was 0% (defined as Clavien-Dindo
grade >2). Graft take was excellent in all cases when evaluated at the 4-week post-operative
visit, with no graft losses. All patients who had preserved erectile function pre-operatively
maintained it post-operatively. Similarly, all patients maintained standing voiding function. 2
patients reported spraying of the urinary stream and 1 patient required subsequent meatal dilation
with a durable result thus far. All patients reported acceptable cosmesis, as well as overall
satisfaction (Table 2).

Pathology revealed no residual malignancy in 2 patients (pTO0), pTis disease in 2 patients,
pTlain 5 patients, pT1b in 1 patient, and pT2 in 2 patients. The rates of low, moderate, and high
grade disease were 2 patients, 5 patients, and 1 patient respectively. Positive surgical margins
(PSM) were reported in 2 of 12 patients (see Table 3).

Local recurrence occurred in 2 patients at 2 and, 5 months respectively (Table 3). In 1 of
these patients, a repeat organ sparing procedure was performed for salvage, and they remain
without any evidence of disease at most recent follow up. However, the other patient did undergo
a radical penectomy and creation of perineal urethrostomy due to high risk pathology (pT2,
grade 2 lesion, with a positive deep margin). This patient also underwent bilateral inguinal and
pelvic lymph node dissection confirming pN3 lymph node metastatic disease (5/13 nodes
positive, bilateral inguinal zones, with positive extranodal extension). He then underwent
adjuvant chemoradiotherapy. Despite this, at last follow up, he demonstrated radiological
evidence of metastatic disease. Overall, the disease-free survival (DFS) was 91.7% (11/12
patients).
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Discussion

Penile cancer is an uncommon disease in North America, but often has devastating morbidity
and mortality. OSS attempts to minimize treatment associated morbidity, without compromising
oncologic outcomes. Despite strong evidence in the literature, it continues to have limited uptake
in Canadian practice.** The reasons for this are uncertain and may in part be due to the overall
rarity of the disease, leading to a lack of training in OSS techniques, as well as concerns over
local recurrence, and the lack of Canadian guidelines.

Here, we present a single surgeon case series of OSS for men with clinically localized
penile cancer at our center. Multiple known risk factors for penile cancer were prevalent in our
cohort, including obesity, smoking, and lack of pediatric circumcision."* Further, many of our
patients had undergone prior treatment with a variety of modalities including topical therapies,
radiotherapy, and Moh’s micrographic surgery. These prior therapies did not seem to negatively
impact our graft take or functional outcomes.

Regarding peri- and post-operative complications, we had excellent results with no SAEs
(CD > 2) within 90 days of surgery. Graft take was excellent in all cases with no instances of
graft loss. One patient developed meatal stenosis requiring dilation, but there were otherwise no
cases of repeat operation (outside of the 2 local recurrences discussed below). O’Kane et al.,
reported similar findings with no cases of graft loss and two patients requiring meatal dilatation
in a series of 25 patients (8%).2® Smith el al., reported revision surgery was required for
functional complications in 4.2% of cases, while Parnham et al. reported revision surgery was
required in 9% of cases.’=” This is comparable to our revision surgery rate of 8.3%.

From a functional perspective, we were able to achieve excellent outcomes, with
preserved erectile function, standing to void, and acceptable cosmesis in all patients. 2 of the 12
patients (16.7%) did report spraying with urination. These results compare favorably with other
cohorts, with OSS consistently able to preserve urinary and sexual function in upwards of 80%
of patients.!"!721:3¢ We also included acceptable cosmesis as an outcome of interest given the
known psychological impact of penectomy via its effects on body image.'! We believe that our
excellent cosmetic outcomes should correlate with reduced psychological harm, although that
was not measured in this study.

From an oncologic perspective, PSM occurred in 2 of 12 patients (16.7%), as did LR.
One of the patients with LR was able to be successfully salvaged with a repeat OSS procedure.
Unfortunately, the other patient was found to have high risk disease despite initial biopsy
demonstrating pT1a disease, and with clinically negative lymph nodes and a CT abdomen/pelvis
and MRI pelvis revealing no signs of invasion into the corporal bodies, or of non-local disease
prior to undergoing OSS. This patient then underwent radical penectomy as well as inguinal and
pelvic lymph node dissection revealing pN3 disease, which was followed by adjuvant
chemoradiotherapy. Despite this, he went on to develop metastatic disease. As such, our DFS
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was 91.7% (11 of 12 patient). Overall, our results are broadly similar to other published series on
OSS, which accept a higher rate of PSM and LR, in exchange for decreased morbidity, and
without sacrificing survival, given high rates of successful salvage. Reported rates of PSM in
similar cohorts range from 9.8% to 14.5% while rates of LR range from 4% to 12.8%, and DFS
from 90 to 100%. 333

There are also other published series which report on groups of men undergoing OSS for
penile cancer with a mixture of techniques ranging from laser therapy, to wide local excision,
glans resurfacing and of course glansectomy with STSG reconstruction as described herein. All
report similarly high rates of erectile function preservation and standing voiding post-operatively
but a wide variation in LR rates ranging from as low as 4 % up to 42%.20-27-28.30.31.33.37.39.40 1¢ jg
difficult to directly compare them with our cohort given the heterogenous treatment techniques
and small cohort sizes.

Overall, our excellent functional outcomes, with low rates of revision surgery for meatal
stenosis are comparable to the other reported series. However, our rates of PSM and LR are
slightly higher, despite our cohort being, in general, men with lower risk disease. The reasons for
these differences are unclear, but may in part be due to differences in surgical technique, and the
small size of our cohort, which ultimately increases the impact of individual events.

Several limitations to this study exist, including the retrospective design, the small
sample size and the lack of validated patient reported outcome measures. That being said, it is to
our knowledge the only Canadian cohort of OSS for penile cancer in the literature. Most
published penile cancer OSS series have come from Europe where this care is centralized to sub-
specialty referral centers. In North America, this model does not exist, limiting the experience
with these techniques. Moving forward, a Canadian collaboration is necessary in order to
improve the quality of care for Canadian men with penile cancer.

Conclusions

We present our series of men treated with organ sparing surgery for penile cancer, with
glansectomy and STSG reconstruction of a neoglans. We have demonstrated that this is a viable
technique in well selected men. From a functional perspective, urinary and sexual function are
preserved. Organ sparing surgery should be discussed as an option, with all men who have
localized and distal penile cancer. Moving forward, coordination is required among Canadian
urologists to improve the quality of care received by men with this disease. Efforts should be
made to collect and share data on a national scale in order to compare outcomes and advance
best practices.
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Figures and Tables

Fig. 1. (A) Stage T1b squamous cell carcinoma of penis; (B) subsequent intraoperative
appearance after glansectomy and split thickness skin graft reconstruction of a neo-glans.

Table 1. Baseline patient demographics
Factor Median (range) or n (%)
Patient age (years) 62 (32-85)
BMI 31.8 (22.7-42.1)
Obesity (BMI>30) 8 (66.7%)
Current of former smoker 8 (66.7%)
Absence of pediatric circumcision 10 (83.3%)
Failed prior treatment 7 (58.3%)
Topical 5
Mohs micrographic surgery 1
Radiation 1

BMI: body mass index.
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Table 2. Clinical and functional outcomes

Clinical outcome n (%)
Graft loss 0 (0.0%)
Preserved erectile function 12 (100%)
Standing voiding function 12 (100%)
Acceptable cosmesis 12 (100%)
Patient satisfaction 12 (100%)
Spraying of urinary stream 2 (16.7%)
90-day SAE 0 (0.0%)
Need for further intervention 3 (25.0%)
Repeat local resection 1 (8.3%)
Radical penectomy 1 (8.3%)
Dilation of meatal stenosis 1 (8.3%)
SAE: serious adverse events.
Table 3. Pathologic and oncologic outcomes
Pathological or oncological outcome n (%)
pT stage
pTO 2 (16.7%)
pTis 2 (16.7%)
pTla 5 (41.7%)
pT1b 1 (8.3%)
pT2 2 (16.7%)
Grade
CIS 2 (16.7%)
1 2 (16.7%)
2 5(41.7%)
3 1 (8.3%)
Positive margin 2 (16.7%)
Local recurrence 2 (16.7%)
Disease free at last followup 11 (91.7%)

CIS: carcinoma in situ.
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