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Abstract

Introduction: Penile squamous cell carcinoma (SCC) is rare in 
North America; however, the morbidity can be devastating. This 
analysis represents the first reported penile cancer experience at a 
tertiary care centre in Canada. 
Methods: We carried out a retrospective review of all patients who 
received care at our centre for penile SCC from 2005 until the 
present time. Epidemiological and clinical data were collected for 
all patients. Survival analysis was performed using Kaplan-Meier 
methods with log-rank test and Cox regression for univariate and 
multivariate analysis, respectively. 
Results: We identified 42 patients who were treated at our centre 
for penile SCC. Of these, 29% underwent excisional biopsy, 38% 
had partial penectomy, and 33% had total penectomy. Five patients 
with high-risk tumours underwent modified inguinal lymph node 
dissection (ILND), while 7 patients had radical ILND for clinically 
palpable disease. Overall, the median cancer specific survival (CSS) 
was undefined, with a 60% survival at 102 months. However CSS 
was significantly correlated to pT stage, pN stage, and tumour 
grade. The median follow-up was 25 months (interquartile range: 
11–48). 
Conclusion: These findings confirm the poor CSS of patients with 
positive lymph nodes in penile SCC. Patients with pN0 after ILND 
had a durable CSS. Risk factors for penile SCC were confirmed as 
elevated body mass index, positive smoking history, and lack of 
circumcision. This first epidemiologic report on penile SCC from a 
Canadian tertiary care centre should be expanded to other national 
centres.

Introduction 

Penile squamous cell carcinoma (SCC) is rare in North 
America; however the morbidity can be devastating.1 The 
incidence is highest in developing countries, likely linked 

to a preponderance of risk factors.2 Identified risk factors for 
this disease include tobacco use, chronic inflammation, bal-
anitis, lichen sclerosus, phimosis, poor hygiene, absence of 
childhood circumcision, and sexually transmitted diseases, 
especially human papillomavirus (HPV), which is related 
to 45% to 80% of penile cancers.2-10 Guidelines from the 
National Comprehensive Cancer Network (NCCN) and the 
European Association of Urology (EAU) on managing penile 
SCC point to the extent of regional lymph node metasta-
sis as the most important prognostic factor for survival.11,12 
Consequently, the management of nodal disease is critical.

Clinically node negative patients harbour a risk of 
micrometastatic lymph node involvement of up to 25%.13 
Thus lesions with high-risk features should be managed 
with modified inguinal lymph node dissection (ILND) even 
if patients are clinically node negative.14-16 Early lymph node 
dissection has demonstrated a survival benefit rather than 
waiting for surgery at time of nodal recurrence.17-19 Low-risk 
lesions, defined as stage T1a or less and grade 1, are able 
to be managed with surveillance only following treatment 
of the primary lesion.

Adjuvant chemotherapy has demonstrated benefit in the 
setting of advanced nodal disease (pN2 or pN3), although 
the evidence for radiotherapy is less clear.20,21 In the case 
of bulky nodal disease not suitable for resection, the EAU 
recommends neoadjuvant chemotherapy based on several 
small studies using a variety of chemotherapy regimens, with 
responders able to undergo nodal dissection.20,22,23  

The above recommendations and guidelines are based on 
limited data due to the low incidence of penile SCC. Further, 
most reports come from developing countries where the 
disease is more common. To our knowledge, this analysis 
represents the first reported penile cancer experience of a 
tertiary care centre in Canada. We hope to not only inform 
on current treatment regimens, but also to draw attention to 
the complete lack of institutional data from many Canadian 
centres.
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Methods 

We carried out a retrospective review of all patients who 
received care at our centre for penile SCC from 2005 to 2015. 
We collected epidemiological and clinical data, including 
age, smoking history, circumcision status, body mass index 
(BMI), TNM staging, tumour pathology, treatment history 
and oncologic outcome, for all patients. Survival analysis 
was performed using the Kaplan-Meier method for univari-
ate analysis and Cox regression for multivariate analysis. 

Results 

We identified 42 patients who were treated at our centre for 
penile SCC between 2005 and 2015. The median age was 
66 years old (interquartile range [IQR]: 56–78), median BMI 
was 30.7 (IQR: 27–36); half of the patients had a history of 
smoking and 69% were uncircumcised prior to adulthood 
(Table 1). In regards to primary treatment, 29% underwent 
excisional biopsy, 38% had partial penectomy, and 33% 
had total penectomy. The median follow-up was 25 months 
(IQR: 11–48). 

Patients with clinically negative lymph nodes 

Of the 32 patients with clinically negative lymph nodes 
(cN0), 16 patients with low-risk pathology underwent sur-
veillance only. Of these, only 1 had progression for which he 
underwent bilateral inguinal lymph node dissection (BILND)  
and pelvic lymph node dissection (PLND) followed by exter-
nal beam radiotherapy. At last follow-up, this patient had no 
evidence of disease at 85 months after his original surgery 
and 65 months after completing radiotherapy. 

The remaining 16 patients with cN0 disease were deemed 
high risk based on the pathology of their primary tumours 
(Fig. 1). Of these, 5 underwent prophylactic, modified 
BILND and of these, 4 were pN0 and 1 had pN3 disease. 
Of these 4 patients with pN0 disease, 1 underwent a rapid 
progression of disease and he died following salvage sur-
gery and palliative chemotherapy. The remaining 4 patients 
had no evidence of disease at their most recent follow-up. 
One patient underwent sentinel lymph node biopsy, which 
was negative for malignancy. Unfortunately this patient had 
disease recurrence 3 years later and died after salvage LND 
and palliative chemotherapy.  

Of these 16 patients, 10 did not undergo surgical inter-
vention for nodal disease. One received concurrent chemor-
adiotherapy and was alive with no evidence of disease at 39 
months following his primary surgery. One patient received 
external beam radiotherapy and had no evidence of dis-
ease at the most recent follow-up 30 months following his 
primary surgery. Of these 10 patients, 5 declined or were 
not offered prophylactic BILND due to comorbidities. Of 
these, 3 patients had no evidence of disease at most recent 

follow-up and 2 experienced recurrence and died after pal-
liative chemotherapy and radiotherapy, respectively. Finally, 
3 patients progressed rapidly and died before intervention 
could be performed. 

Patients with clinically positive outcomes 

Clinically palpable nodal disease was present in 10 patients 
(Fig. 2). Of these, 7 underwent surgical management with 
radical BILND as well as a further PLND in 3 of these 7. 
Pathology returned with pN3 disease in 5 of 7 patients, 4 
of whom received additional palliative chemotherapy and/
or radiotherapy prior to death and the remaining patient 
survived for 28 months with no evidence of disease before 
having a recurrence of his primary tumour. This patient is 
booked to undergo total penectomy for salvage. Of the 7, 2 
patients had pN0 disease, 1 with no evidence of disease at 
last follow up and the other patient with pN0 disease had 

Table 1. Patient demographics

Variable Mean (IQR) N (%)
Age 66 (56–78)

BMI 30.7 (27–36)

Neonatal circumcision 

Yes 1 (2.4)

No 29 (69.0)

Not documented 12 (28.6)

Smoker

Yes 21(50.0)

No 11 (26.2)

Not documented 10 (23.8)

Primary surgery

Excisional biopsy 12 (28.6)

Partial penectomy 16 (38.1)

Total penectomy 14 (33.3)

T Stage

Carcinoma in situ 7 (16.7)

T1 10 (23.8)

T2 19 (45.2)

T3 6 (14.3)

N stage

N0 27 (64.3)

N1 1 (2.4)

N2 2 (4.8)

N3 12 (28.6)

Clinical nodal status at presentation

Clinically node negative 32 (76.2)

Clinically node positive 10 (23.8)

Grade

G1 17 (40.5)

G2 20 (47.6)

G3 5 (11.9)
IQR: interquartile range; BMI: body mass index. 
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a metastatic deposit in the subcutaneous suprapubic tissue 
which was removed. He received concurrent chemotherapy 
and radiotherapy and is also without evidence of disease at 
the most recent follow-up. The remaining 3 patients with 
clinically positive nodal disease were not surgical candidates 
due to extensive disease. Interestingly, 1 patient responded 
very well to chemotherapy and is presently alive with no 
evidence of disease. The other 2 patients died after pallia-
tive radiotherapy. 

Statistical analysis 

We used Kaplan-Meier methods to calculate survival curves 
and carry out univariate analysis to determine the influ-

ence of T stage, N stage, and grade on sur-
vival (Fig. 3, Fig. 4, Fig 5). At the univari-
ate level, all 3 factors significantly affected 
cancer-specific survival (CSS) with N stage 
being the most significant. We then carried 
out Cox regression for multivariate analysis. 
At this level, none of the factors remained 
significant, likely due to the small sample size.  

Discussion 

We found a high preponderance of known 
risk factors for penile SCC. Specifically, obes-
ity, smoking history, absence of childhood 
circumcision were all frequent within our 
study population. These findings agree with 
previously published data.2 Unfortunately, we 
were unable to collect data on other reported 
risk factors, such as HPV status, ethnicity and 
socioeconomic status. Penile SCC is much 
more frequent in developing countries and 
specifically among rural residents and those 
with low socioeconomic status.24 As such, we 
would expect the profile of patients seen in a 

tertiary care centre in Canada to reflect these differences as 
well. Moving forward, investigations into the role of HPV 
in penile SCC and any effects on prevention, prognosis, and 
treatment will be of great interest.25

In the present study, 10 patients presented with clinic-
ally palpable nodal disease – the strongest predictor of poor 
prognosis.26 Of these, 3 had such extensive disease that they 
were deemed inoperable and treated with palliative intent 
only. The remaining 7 patients underwent radical LND in 
line with EAU and NCCN guidelines.11,12 Unfortunately, the 
morbidity of this procedure is quite high, most frequently 
revolving around wound healing and lymphedema (ranging 
from 25%–50%).27,28  Within our group, 5 patients had pN3 
disease and 4 died while the fifth survived 28 months before 

having a penile recurrence and is booked for 
salvage total penectomy. 

Due to the high morbidity and poor out-
come, regardless of surgical resection, we 
question the benefit of aggressive nodal dis-
section in this group of patients. In other dis-
ease sites of SCC, such as cervical or anal car-
cinoma, chemotherapy and radiotherapy play 
an important role in the management of nodal 
disease. As such, we propose that chemother-
apy and/or radiotherapy may be beneficial in 
this setting. Salvage lymphadenectomy may 
best be considered after partial or complete 
response following this treatment strategy.
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Fig. 1. Clinically node negative outcomes. LND: lymph node dissection; d/t: due to; EBRT: external 
beam radiotherapy; NED: no evidence of disease; FU: follow-up. 
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Fig. 2. Clinically node positive outcomes. LND: lymph node dissection; d/t: due to; EBRT: external 
beam radiotherapy; NED: no evidence of disease; FU: follow-up; OR: operating room. 
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In regards to patients with clinically negative lymph 
nodes, we found a sustained CSS in those with low-risk 
primary tumours, as well as those with high-risk primaries 
who underwent prophylactic ILND and were stage pN0. 
However, we also found that many of our patients who met 
the criteria for high-risk pathology did not receive prophyl-
actic ILND as per the guidelines.11,12 This is in keeping with 
previously published North American data.29 

In analyzing these cases, there were two recurrent 
themes. Firstly, older patients with comorbidities who were 
not deemed good surgical candidates. Secondly, patients 
who declined further surgery due to concerns of potential 
morbidity. In two cases, patients underwent chemotherapy 
and radiotherapy respectively, and both were alive without 
evidence of disease at last follow-up. This illustrates the 
inability to rigidly impose guidelines, but rather the import-
ance of tailoring recommendations to the specific patient 
population. Due to the natural history of penile SCC, many 
patients are of advanced age and often have several com-
orbid conditions. In this setting, despite the preference for 
nodal dissection to obtain definitive pathology and for dis-
ease control, the operative risk and morbidity may be too 
high and chemotherapy or radiotherapy may offer reason-
able alternatives. In vulvar carcinoma, which has many par-
allels to penile SCC, the roles of radiation and chemotherapy 
have been well-studied and we should endeavour to follow 
suit for penile SCC.30  

Finally, survival analysis was carried out via Kaplan-Meier 
methodology and both univariate and multivariate analyses 
were completed to identify prognostic factors, specifically 
tumour T stage, N stage, and grade. Multivariate analysis via 

Cox regression did not demonstrate a significant association 
between either T or N stage or tumour grade and survival. 
This is likely due to the small sample in this study. Due to 
the limited incidence of this disease within Canada, multi-
centre collaboration would allow for improved analysis. On 
univariate analysis, increasing T stage, N stage and grade 
were all significantly associated with decreasing survival, 
with N stage being the most important. Median survival 
was 22 months for T3 disease, 41 months for T2 disease, 
and undefined for T1 or Tis disease. For any N stage >0, 
the median survival was 22 months. Grade 3 disease had 
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Fig. 5. Influence of grade on survival.

Influence of T stage on survival
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Fig. 3. Influence of T stage on survival. CIS: carcinoma in situ.
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median survival of only 11.5 months, while it is 60 months 
for grade 2 disease, and undefined for grade 1 disease.  

Conclusion 

This is the first epidemiologic report on penile SCC from a 
Canadian tertiary academic care centre. These findings con-
firm the poor survival of patients with positive lymph nodes 
in penile SCC. Patients with pN0 disease after prophylactic 
ILND had a durable CSS. Risk factors for penile SCC are 
elevated BMI, positive smoking history, and lack of circum-
cision. Survival analysis demonstrated that T stage, N stage, 
and grade were all possible predictors of CSS, although more 
data are needed to confirm this. Due to the low incidence 
in Canada of penile SCC, this study should be expanded to 
other national centres to better inform treatment decisions.
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