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Introduction

Penile cancer is a rare malignancy with a reported incidence 
of 0.66–1.44 per 100,000 men (1,2), and a reported 
mortality of 0.15–0.37 per 10,000 men (1). The mortality/
incidence ratios appear similar in different countries with 
a relatively stable incidence over time (1). The rates of 
penile cancer diagnosis vary between different ethnicity 
and increases with age (1,2). The majority of penile 
cancer are squamous cell carcinomas (SCC), with 59% 
cases diagnosed as grade I or II (2). The glans penis is the 
most common primary site of penile cancer (2,3). A study 
from the Surveillance, Epidemiology and End Results 
Program (SEER) Public-use database revealed primary 
penile cancer was most commonly diagnosed as a localised 
stage cancer in 65.4% of cases, followed by regional stage 

cancer in 26.5% and distant disease in 3.5% (2). Risk 
factors for penile cancer included cigarette smoking, human 
papillomavirus (HPV) infection, phimosis, balanoposthitis, 
chronic inflammatory penile conditions such as lichen 
schlerosus, and psoralen plus ultraviolet light A treatment 
(3,4). Neonatal circumcision is associated with a reduced 
risk of penile cancer which may be related to the prevention 
of phimosis and HPV infection (4-6). Presentation of 
penile cancer can vary from subtle redness on the glans 
to fungating lesions, and can sometimes be obscured by 
phimosis (3). At a minimum, expert clinical examination and 
histological diagnosis from biopsy is required to determine 
the extent and invasion of disease, which is paramount in 
planning of appropriate treatment (7-13). Ultrasound (US) 
or tumescence magnetic resonance imaging (MRI) may 
have a role in work-up when clinical examination is unclear, 
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or there is suspicion of invasion into surrounding structures 
such as pubic rami or rectum (7-13). Management of loco-
regional penile cancer can be divided into management 
of primary tumour and management of regional lymph 
nodes. This review article will focus on the management of 
the primary penile tumour with particular focus on penile 
sparing therapies.

Management of the primary penile tumour

The goals of management for primary penile tumour are: 
(I) complete tumour removal, and in the case of surgery 
involves complete excision of tumour with negative surgical 
margins; (II) organ preservation as much as possible 
without compromising oncological outcome (7,8). A large 
retrospective study revealed the local recurrence rate after 
penile-preserving therapy to be 27.7% compared with 5.3% 
after amputation (14). The 5-year disease-specific survival 
(DSS) was reported to be 92% after a local recurrence (14), 
and therefore penile-preserving therapy in appropriately 
selected men may be justified as local recurrence has little 
influence on long-term survival (8). Penile preserving 
therapy whenever possible are now considered the primary 
treatment for localised penile cancer as it appears to 
have superior functional and cosmetic outcomes (7,8). 
The majority of penile cancer are located on the glans or 
foreskin: 33.9% of lesions on glans, 15.2% of lesions on 
foreskin, only 3.1% on penile shaft and 2.2% overlapping 
lesions, with 45.6% not otherwise specified (2). With only a 
small proportion of tumours outside of glans and foreskin, 
the majority of lesions are amenable to organ-sparing 
surgery. However, there are no randomised controlled 
trials comparing any of the treatment options for localised 
penile cancer (8). The management options offered should 
be individualised to the patient taking into consideration: 
(I) disease factors such as clinical stage, depth of tumour 
invasion, grade of tumour and location of primary tumour; 
(II) patient factors such as length of penis, sexual function, 
comorbidities, compliance with follow-up and self-
examination; (III) surgeon factors such as available expertise 
to offer the wider array of different penile preserving 
therapies available. Accurate staging is paramount to the 
choice of management. Patients should be counselled 
carefully about the treatment options available (8).

Tis

Patients with carcinoma in situ (CIS) should be managed 

using penile-preserving therapy (7,8). These include: (I) 
topical treatment with 5-fluorouracil (5-FU) or imiquimod; 
(II) laser ablation with carbon dioxide (CO2) or neodymium: 
yttrium-aluminium-garnet (Nd:YAG) laser; (III) glans 
resurfacing (7,8). 

Ta and T1a disease

Similarly, patients with Ta and T1a penile cancer 
should also be managed with penile-preserving therapy 
(7,8). Treatment options include: (I) laser ablation +/− 
circumcision; (II) wide local excision +/− circumcision; (III) 
glans resurfacing; (IV) glansectomy with reconstruction; 
(V) radiotherapy for lesions less than 4 cm; (VI) Moh’s 
micrographic surgery (7,8).

T1b and T2 disease

Perform the least invasive organ-preserving surgery on 
patients with T1b and T2 disease whenever possible. 
Options for treatment include: (I) wide local excision +/− 
circumcision and reconstruction; (II) glansectomy and 
reconstruction; (III) partial penectomy and reconstruction; 
(IV) total penectomy (7,8).

T3 disease

T3 disease can be managed with: (I) partial penectomy 
and reconstruction; (II) total penectomy and perineal 
urethrostomy; (III) radiotherapy for lesions less than 4 cm (7,8).

T4 disease

The standard treatment of locally advanced penile cancer 
is usually with total penectomy, complete excision of 
tumour and perineal urethrostomy (8). For extensively 
locally advanced tumours, neoadjuvant chemotherapy may 
be utilised before surgical management in responders (8). 
Palliative radiotherapy can be considered in non-responders 
or in comorbid patients who are non-operative candidates (8).

Macroscopic surgical margins

Conventional teaching advocates for a 2 cm macroscopic 
surgical margin, which significantly limits the number of 
patients with penile SCC suitable for organ-sparing surgery 
(15-17). This notion has been challenged in recent times 
by more contemporary series. In a series of partial and total 
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penectomy, Agrawal et al. found that none of the grade 1 or 
2 lesions microscopically extended beyond 10 mm proximal 
to the macroscopic margin, and none of the grade 3 lesions 
extended beyond 15 mm from the visible margin (18).  
Agrawal et al. recommended that a 10 mm margin is 
adequate for grade 1 or 2 penile SCC and 15 mm margin 
is adequate for grade 3 disease (18). Similarly, another 
series by Minhas et al. reported 48% of patients to have a 
microscopic margin within 10 mm of the tumour edge (19).

Philippou et al. found that the nearest excision margin 
of 5 mm or less versus greater than 5 mm was not an 
independent predictor of local recurrence on multivariate 
analysis (20). This study suggests that achieving a clear 
microscopic margin, even if less than 5mm doesn’t 
compromise local control (20). In this study, 6.7% of patients 
had positive surgical margin and all underwent further 
organ sparing surgery to achieve negative margins (20).  
With the use of intra-operative frozen section and re-
operation in the event of positive margin, we can aim to be 
less aggressive with our margins and offer more patients 
penile preserving surgery as primary treatment option (20). 
It is therefore unnecessary to subject all patients to a 2 cm 
surgical margin. A risk adapted approach based on accurate 
staging can select appropriate patients for smaller margins 
and offer more men the option of organ sparing surgery to 
improve their quality of life. Furthermore, even in the event 
of local recurrence, the DSS does not seem to be adversely 
affected (8,14,20). The 5-year DSS following for patients 
with local recurrence is reported to be 91.7–92% (14,20). 
In comparison, regional recurrence is associated with much 
worse 5-year DSS of 32.7–38.4% (14,20). In our practice, 
we aim for a 5 mm macroscopic surgical margin in grade 
1 disease, a 10 mm margin in grade 2 disease and a 20 mm 
margin in grade 3 disease.

Functional outcome and quality of life following 
penile cancer treatment

Penile cancer treatment can have significant impact on 
patient’s quality of life in the domains of sexual function and 
urinary function. These can in turn impact on a patient’s 
mental wellbeing. A small study of 30 patients showed half 
of the patients following treatment for penile cancer had 
mental symptoms on follow-up, and these patients were 
less satisfied and engaged in less social activity (21). The 
majority of patients gave priority to survival over sexual 
function outcome, although seven patients reported that if 
given the choice again they would choose treatment with 

higher chance of maintaining sexual potency at the expense 
of survival (21). Another study looking at psychosocial 
well-being following treatment of urological malignancies 
found 6% of patients to be depressed and 31% to have 
anxiety following treatment for SCC of penis (22). Mental 
wellbeing appears to be worse with increasingly mutilating 
surgery for treatment of penile cancer. Yu et al. reported 
58% of patients to have anxiety and 39% depression 
following partial penectomy (23).

Sexual function decreases with increasingly mutilating 
and destructive surgery for penile cancer management. Total 
penectomy has been shown to have significant negative 
impact on patients’ sex life and overall quality of life (24). 
In comparison to more destructive surgery, penile sparing 
interventions have a more positive impact on quality of life 
and sexual function (25). A study of 171 men comparing 
glans preserving surgery with partial amputation revealed 
that glans preservation results in better sexual function 
measured by international index of erectile function (IIEF), 
intercourse confidence and partner satisfaction (26).  
Similarly, glansectomy and urethral glanduloplasty has 
comparatively worse sexual function than wide local 
excision (27). Sedigh et al. found statistically significant 
decrease in IIEF and Sexual Encounter Profile (SEP) 
following glansectomy but not for men who underwent 
wide local excision (27). Given these findings, it is 
imperative that patients are offered the least destructive 
penile sparing surgery that does not compromise 
oncological outcome. 

Following total penectomy, patients lose the ability to 
void whilst standing. Penile-sparing therapy preserves 
voiding function whilst standing but has risks of meatal 
stenosis and urethral stricture disease, which can negatively 
impact patient’s urinary function (28-30). Although perineal 
urethrostomy following total penectomy can also be 
complicated with urethral stenosis and flap necrosis (31).

Penile preserving surgery for penile cancer

Moh’s micrographic surgery

Moh’s micrographic surgery is derived originally from 
dermatological practice and involves real-time histological 
examination of frozen section of the entire margin of 
excised tissue to allow mapping of remaining tumour for re-
excision until a tumour-free margin is achieved (8,32,33). 
Major draw-backs of Moh’s micrographic surgery are the 
lack of expertise for its use in penile cancer, and lack of 
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availability in many institutions.

Indication
Moh’s micrographic surgery can be considered for men with 
CIS, Ta, T1a disease in centres with appropriate expertise 
in this technique (7). Accurate staging pre-operatively 
is important and patients should be carefully counselled 
regarding the possibility of alternative treatments should the 
defect become too large or the urethra becomes involved (32).

Oncological outcome
The first series of Moh’s micrographic surgery for penile 
SCC was reported for patients treated between 1936 and 
1986, with a 79% cure rate at 5 years (33). Subsequently, 
Brown et al. reported a 5.9% recurrence rate for 17 patients 
with a shorter follow-up (34). Two more contemporary 
series have been published since then, with one study 
showing a 5-year 68% recurrence free survival and the other 
showing 10% and 12% recurrence rate for CIS and invasive 
SCC, respectively (32,35). Recurrence is most commonly 
treated with repeated Mohs micrographic surgery with good 
outcomes. The 5-year cancer-specific survival (CSS) is 96% 
and 5-year overall survival (OS) is 92% in a contemporary 
series (32).

Complications and functional outcome
Two of the studies reported meatal stenosis and urethral 
stricture to be an issue post-operatively for patients with 
urethral involvement of SCC or CIS (32,35). Wound 
dehiscence has also been reported following Moh’s 
micrographic surgery (32). None of the studies reported 
sexual function outcome post-operatively.

Circumcision and Wide Local Excision

Indication
Penile lesions confined to the foreskin accounts for 15.2% 
of primary penile cancer in a large SEER database (2).  
Patients with CIS and superficial disease (Ta, T1) 
confined to the foreskin can be managed safely with 
radical circumcision (36). Similarly, CIS and superficial 
disease involving the glans and penile shaft skin can be 
treated with wide local excision (Figure 1), and the defect 
closed with primary closure, skin flap or split thickness 
skin graft (36,37).

Oncological outcome
One study of radical circumcision and wide local excision 

for patients with CIS, Ta, T1 and T2 penile cancer showed 
a local control rate of 90.6% with a relative short median 
follow-up of 26.5 months (36). In this study, the three 
patients who died from metastatic disease all had positive 
lymph nodes (36). The author aimed for at least 5mm 
margins and reported no positive margins on both frozen 
sections and final histopathology (36). 

Complications and functional outcome
Similar to standard penile skin lesion excision and 
circumcision, there are risks of wound dehiscence and 
infection. One study reported a 9.4% rate of wound 
complications (36). In regards to sexual function, Li et al. 
evaluated 29 patients following circumcision and/or wide 
local excision, and found 21 out of the 22 patients with 
none or mild erectile dysfunction reported the same level of 
sexual function post-operatively (36). The same study also 
reported all patients to be satisfied with urination in the 
post-operative survey (36).

Laser ablation

Indication
Laser ablation of penile lesion is a minimally invasive 
treatment option for the management of penile CIS, Ta 
and T1a penile SCC (7,8). Laser energy source used in the 
treatment of penile cancer includes CO2 and Nd:YAG (38), 
or a combination of both (39).

Operative technique
Operative technique for various laser treatments for penile 
carcinoma can be found elsewhere (38-42). In brief, CO2 
laser can be used to excise the lesion with adequate surgical 
margins followed by adjunctive peripheral vaporisation 
of the wound (40). Local application of 5% acetic acid 
for 20 minutes can be used to map lesions prior to laser 
coagulation with Nd:YAG laser in a continuous wave 
mode at 30-50W in air (41,42). A combination method of 
excising macroscopic lesions using CO2 laser followed by 
coagulation of tumour bed with Nd:YAG laser has also been 
described (39).

Oncological outcome
The local recurrence rate is high following laser therapy for 
penile carcinoma (8), with reported rates ranging from 10% 
to 48% for Nd:YAG laser (8,41,42), 14% to 23% for CO2 
laser (40,43,44) and 19% for combined CO2 and Nd:YAG 
laser technique (39).
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Figure 1 Wide local excision of penile SCC confined to the glans penis. (A) Top down view of the penile SCC pre-operatively; (B) side view 
of the penile SCC pre-operatively; (C) wide local excision defect which was subsequently covered with split thickness skin graft; (D) post-
operative appearance after healing. SCC, squamous cell carcinoma.

A

C

B

D

Complications and functional outcome
Laser therapy for penile cancer can achieve satisfactory 
cosmetic result and erectile function (39). Windahl et al. 
reported that 78% of men were satisfied with the cosmetic 
result and 72% of men had unaltered erectile function post-
operatively (39). In the series by Bandieramonte et al., none 
of the men complained of any changes in erectile function 
or functional impairment for sexual activity (40). Urinary 
function was generally well-preserved following operation 
with a very low risk of meatal stenosis (39,40).

Reported rates of complications were generally low 
and included bleeding, infection, with less than 1% 
risk of meatal stenosis (8,39,40). However, the healing 

process following laser therapy can take up to 8–10 
weeks (39). 

Glans resurfacing

Glans resurfacing is a surgical technique that involves the 
removal of the epithelial and subepithelial layer of the 
glans, followed by covering the defect with a split thickness 
skin graft (45). This was first described by Depasquale et al. 
for the treatment of severe lichen sclerosus of glans penis 
(46,47). Several case series have been reported for the use 
of glans resurfacing in penile pre-malignant and malignant  
lesions (45,46,48-50).
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Indication
Glans resurfacing can be considered as a surgical treatment 
option for CIS and superficial penile cancer (Ta, T1a) 
confined to the glans penis (8).

Operative technique
Patient is placed under general anesthesia in a supine 
position and given pre-operative antibiotics (45,46). A 

tourniquet is placed on the base of the penis and the glans 
is marked out in quadrants using blue ink from meatus 
to coronal sulcus (45,46). Using sharp dissection, a plane 
is developed between the subepithelial layer of glans and 
corpus spongiosum to facilitate complete removal of 
epithelial and subepithelial layer in each quadrant sparing 
the meatus (Figure 2) (45,46). We also take small biopsies 
of the underlying defect to ensure clearance of tumour. To 
cover the defect, a split thickness skin graft is harvested 
from the thigh using a dermatome (45,46). The skin graft 
is fenestrated, quilted and sutured in place using 5/0 Vicryl 
RapideTM (Ethicon, Johnson & Johnson, USA) from the 
meatus distally to the corona proximally (45,46). Tourniquet 
is released and XeroformTM (Covidien, Medtronic, USA) 
dressing is placed over the graft and secured in place using 
CobanTM (3M, USA) dressing. The dressing is removed 
after three days and re-dressed before removing completely 
on day 7 post-operatively along with the 16Fr urethral 
catheter placed at the end of the operation. Chlorsig® 
ointment (Aspen Pharma, South Africa) is applied to the 
graft twice daily for two weeks followed by daily Vaseline® 
(Unilever) to the neoglans surface. Skin donor site is dressed 
with Jelonet® (Smith & Nephew, UK), TegedermTM 
absorbent (3M, USA) and Mefix® (Molnlycke, Sweden) for 
7–10 days. Patients are advised to avoid sexual activity for 
six weeks.

Oncological outcome
The five studies included in this review have a mean follow-
up of 19.6 to 32 months (45,46,48-50). The range of 
pathology treated included pre-malignant conditions, CIS, 
Ta, T1 and T2 disease. The positive margin rate of total 
glans resurfacing ranged from 0% to 20% (45,46,48). For 
partial glans resurfacing, the positive margin rate is reported 
to be as high as 67% (48). The rate for further surgical 
intervention ranged from 2.5–17.6% (45,46,48-50). With 
a short follow-up, current data suggests a low recurrence 
rate of 0–5% and minimal risk of progression with 0% in all 
reported series (45,46,48-50). 

Complications and functional outcome
Sexual function was reported in 3 studies and all patients 
who were sexually active pre-operatively were still active 
post-operatively (45,46,50). O’Kelly et al. reported that 81% 
of patients had normal glans sensation post-operatively (45). 
Three studies reported specifically no meatal stenosis 
(45,46,49), the remaining 2 studies did not report on 
urinary function post-operatively. 

Figure 2 Glans resurfacing as treatment for penile cancer. (A,B) 
Intra-operative photos of glans resurfacing demonstrating the 
removal of epithelial and subepithelial layer in each quadrant 
sparing the meatus; (C) post-operative photo of glans resurfacing 
after healing.
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None of the studies reported any intra-operative 
complications (45,46,48-50). Graft breakdown occurred 
in 4% to 11.8% of cases, with no other significant post-
operative complications (45,46,48-50).

Glansectomy

Indication
Early stage penile cancer such as Ta, T1 and T2 disease 
involving the glans only can be managed with glansectomy 
primarily or as a salvage treatment following local recurrence 
after penile-sparing therapy such as radiotherapy (8,51). Other 
indications include for benign conditions such as severe 
destruction of glans secondary to radiotherapy, inflammatory 
penile conditions (e.g., pyoderma gangrenosum), and 
iatrogenic trauma (e.g., during circumcision) (51). 

Operative technique
Under general anesthesia in a supine position, pre-
operative antibiotic is given and a penile nerve block is 
instilled (51). A tourniquet is placed around the base of 
the penis, and a subcoronal incision is extended down 
to Buck’s fascia (51). Sharp dissection with scissors is 
used to dissect the glans cap from the corporal bodies 
circumferentially (51). The dorsal neurovascular bundle 
is identified, divided and oversewn at this level (51). The 
urethra is then transected at the level of the corporal 
head (51). Penile skin is sutured to the corporal body 
leaving the tip exposed to function as pseudo-glans (51). 
A split thickness skin graft of adequate size to cover the 
defect left by the glansectomy is harvested from the thigh 
with a dermatome (51). The donor site is dressed as per 
previous description. The skin graft is fenestrated, placed 
over the neo-glans, quilted and sutured to the meatus and 
penile skin using 5/0 Vicryl RapideTM (Ethicon, Johnson 
& Johnson) sutures. The remainder of the operation and 
follow-up is similar to the description above for glans 
resurfacing.

Oncological outcome
The local recurrence rate is low following glansectomy. In 
a study of 117 patients the local recurrence rate was 12.8% 
after a median follow-up of 33.7 months (52). This study 
found perineural invasion, CIS, positive margin and high-
grade disease to be risk factors for local recurrence (52). 
Similarly, another study of 177 patients with penile SCC 
reported a local recurrence rate of 9.3% (n=16/172) and 

cancer-specific death of 10.3% (n=18/174) after a median 
follow-up of 41.4 months (29). Two other smaller studies of 
39 and 25 patients showed only one local recurrence after a 
mean follow-up of 16 and 28 months, respectively (53,54). 
The reported DSS of 92% was similar to larger studies (54).

Complications and functional outcome
Complications reported are usually related to the 
reconstruction. One study reported partial and complete 
graft loss in 20% and 3.4% of cases, respectively (29). 
Radionecrosis of glans requiring debridement is a much less 
frequent complication (53).

Sexual function is well preserved following glansectomy. 
A study of 39 patients found coital ability post-operatively 
in 84% of patients and orgasm feeling maintained in 78% 
of patients (55). Another study of 11 patients who had 
sexual function evaluation following glansectomy found  
9 patients to be able to achieve erections and 6 patients to 
be sexually active (54). A mixed study of mostly glansectomy 
patients with some distal corporectomy patients revealed 
all 22 patients who had good erections pre-operatively, 
maintained the same rigidity after surgery (56). About 
74% of patients in this study resumed sexual activity after 
the surgery (56). Ventral chordee was noted in 2 patients 
(9%) in this study (56). Although urinary outcome was not 
specifically reported, 2.8–8% of patients developed meatal 
stenosis requiring dilation or meatoplasty (29,54). Penile 
hematoma has been reported in up to 6% of patients and 
may even require surgical evacuation (56). 

Partial penectomy

Indication
Depending on the degree of partial penectomy, the organ 
preserving nature of this treatment is debatable. The 
benefit of partial penectomy over total penectomy is the 
preservation of a penile stump which may allow a degree of 
sexual function and voiding from standing position. Partial 
penectomy can be used to treat T2 or T3 disease involving 
the shaft of the penis.

Operative technique
Patient is placed under general anesthesia in a supine 
position with prophylactic antibiotics given (57). Tourniquet 
is placed around the base of penis and marking is made 
circumferentially to aim for adequate surgical margin (57).  
A surgical glove is placed around the penile cancer to 
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Figure 3 Partial penectomy and split thickness skin graft reconstruction for penile SCC. (A) Penile SCC involving the glans and urethral 
meatus; (B) intra-operative photo after partial penectomy was performed; (C) closure of the corpus cavernosum; (D) suturing of the neo-
meatus to corpus cavernosum; (E) corpus cavernosum covered with split thickness skin graft; (F) post-operative appearance after wound 
healed. SCC, squamous cell carcinomas.
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avoid contamination and spillage of tumour cells (57). 
Circumferential incision is made at the marked line down to 
tunica albuginea of the corporal bodies (Figure 3) (57). The 
neurovascular bundle in the dorsal midline is mobilised off the 
corporal bodies and ligated (57). The urethra is mobilised off 
the corporal bodies approximately 2.5 cm distal to the marked 
margin, spatulated and everted to cover the corporal head 
if the urethra is not involved by tumour (56). The corporal 
stumps are closed in a running fashion with 3/0 braided 
absorbable sutures (57). The urethral edges are sutured 
to the underlying corporal tips to form a neo-glans (56).  
The penile skin is then sutured to the edge of the neo-
glans and neo-meatus using 5/0 Vicryl RapideTM (Ethicon, 
Johnson & Johnson) sutures. If the urethra is involved with 
tumour, the penile skin can be mobilised to recreate the neo-
glans and sutured to the spatulated neo-meatus (57). A light 
compressive dressing is placed and a 16 fr urethral catheter is 
left in situ for 24–48 h (56,57). 

Oncological outcome
The local recurrence rate is low following partial 
penectomy. In a study of 32 patients with penile cancer 
treated with partial penectomy and a median follow-up 
of 38 months, there was only one local recurrence that 
occurred 4 months post-operatively, and subsequently 
managed with total penectomy (58). Two patients in this 
study had positive surgical margins, one patient proceeded 
to total penectomy and the other was managed with 
systemic chemotherapy due to nodal disease (58). The OS 
at 3 years was poor at 56%, which is more reflective of the 
high rates of nodal disease in this cohort as only one patient 
had local recurrence (58), 78% and 69% of patients in this 
study underwent inguinal and pelvic lymph node dissection, 
respectively (58). One patient had positive pelvic lymph 
node and 15 patients had positive inguinal lymph node for 
metastases (58).

Two larger series of 96 patients and 194 patients also 
report similarly low local recurrence rates following partial 
penectomy for penile SCC (30,59). The first study showed 
that none of the patients with T1 (n=0/4) disease developed 
local recurrence, and 11% (n=10/92) with T2 disease 
developed local recurrence (30). They also showed the 88% 
5-year local recurrence free survival for penis amputation 
surgery (96/100 partial penectomy) was superior to the 63% 
for patients who underwent penile preservation therapy (30). 
Rate of local recurrence following partial penectomy was 
not separately reported in the second study, although they 

reported only 6 local recurrences and 10 simultaneous local 
and regional recurrences for the entire cohort of 333 patients 
treated with circumcision, local excision, partial penectomy 
and total penectomy (59). The disease-free survival for the 
194 patients who underwent partial penectomy was 74% 
after a mean follow-up of 100 months (59). 

Two other smaller studies of 18 and 23 patients who 
had partial penectomy for penile SCC also showed similar 
findings (60,61). The first study of 18 patients showed 
no local recurrence during the study period spanning  
10 years (60). The second study of 23 patients reported a 
local recurrence rate of 13% (n=3) after a median follow-up 
of 14 months (61). This was significantly lower compared 
with primary radiotherapy in the same study which had 
a local recurrence rate of 58% (n=19/33) (61). However, 
there was no difference in the 10-year CSS for patients 
treated with radiotherapy versus surgery (61). This further 
highlight that survival is less dependent on local recurrence 
but more on other factors such as grade of disease, nodal 
and distant metastases. The 10-year CSS in this study was 
53% for patients treated with surgery (23 partial penectomy 
and 4 penectomy) (61).

Complications and functional outcome
Sexual function following partial penectomy appears to 
be worse in comparison to less destructive surgeries. A 
study of 43 patients following partial penectomy revealed 
significantly lower IIEF post-operatively compared with 
pre-operative scores (23). Only 48.8% of patients reported 
erectile function that is “most times” or “always” adequate 
for sexual intercourse (23). In regard to orgasmic function, 
65.1% of men reported to achieve ejaculation or feeling of 
orgasm “most times” or “always (23). Sexual intercourse 
was satisfactory “most times” or “always” in 37.2% of 
patients (23). Only 16.3% of patients were “very or 
moderately satisfied” with their overall sexual function (23).  
Sexual function appears to be worse in older men and 
those with anxiety, and better in men with longer penile 
length pre-operatively (23).

Another study of 28 patients with at least 6 months 
follow-up found 6 patients to have decreased erectile 
function, one patient to have decreased libido and one 
patient to have decreased force of urinary stream (58). In 
another study, urethral stenosis following partial penectomy 
have been reported to be as high as 8.3% (30). Other 
complications from partial penectomy can be related to 
wound and flap complications.
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Non-surgical organ preserving therapy for penile 
cancer

Topical therapy

Indication and mechanism of action
An alternative to surgery for treatment of penile CIS is 
topical therapy (8). The two topical therapies used for 
this indication are 5-FU and imquimod (8). 5-FU exerts 
its anti-tumour effects via impairing the normal synthesis 
and functioning of RNA and DNA (62). Tumour cells are 
affected more than normal cells due to the increased uptake 
of 5-FU in rapidly dividing cells (63). The mechanism 
of action of imiquimod is primarily based on activating 
the innate immune system (64). Imiquimod stimulates 
antigen presenting cells to promote a T cell response (64). 
It also stimulates toll-like receptors (TLRs) which leads 
to downstream signalling resulting in elevation of many 
gene products that are involved in regulation of the innate 
immune system including cytotoxic T cells (64).

Regimen
A course of 5-FU is usually 3 weeks and it is applied twice 
daily to affected area and left on until absorbed (65). 
Significant localised inflammation is treated with 0.5% 
hydrocortisone cream applied to affected area twice daily (65).  
Treatment regimen for imiquimod varies widely in the 
literature (66). Some studies involved patients applying 
imiquimod to the affected area less than four times per week, 
whilst others applied it at least four times per week (66). 
The duration of therapy also varied widely, although most 
involved 16 weeks or less in duration (66).

Oncological outcome
Overall, the results of topical therapy show that it is only 
moderately effective with a limited complete response rate 
and a similar recurrence rate to organ preserving surgical 
treatment in the short-term. A study reporting the outcome 
of 44 patients with penile CIS treated with 5-FU showed 
a complete response rate of 50% after 1–3 courses of  
treatment (67). Failed 5-FU treatment was followed by 
second-line imiquimod in nine patients resulting in an 
overall complete response rate of 57% (67). After a median 
follow-up of 34 months, the recurrence rate was 20% 
with a mean time to recurrence of 5 months (67). Another 
study looking at treatment outcome of 5-FU for glans CIS 
routinely circumcised all patients to prevent inflammation 
and adhesion of foreskin as a result of 5-FU (65). Lucky et al. 
reported a 73.7% complete response rate with no recurrence 

after a mean follow-up of 3.5 years (65). A systematic review 
of the literature reported the complete response rate of 
imiquimod for penile intraepithelial neoplasia to be 63% 
(n=48), and a recurrence of 4% during follow-up (66).

Complications and functional outcome
Local toxicity was reported in 10% of patients and adverse 
events reported in 12% of patients in one study (67).  
Significant inflammation can result following 5-FU 
treatment and is reported in 36.8% in one study, which 
included one patient who was admitted for pain control 
and one patient who developed neo-phimosis (65). 
Toxicity following imiquimod is extrapolated from extra-
genital disease (63). The most common toxicity is local 
inflammatory reaction, and other side effects include flu-
like symptoms, myalgia and headache (63).

None of the studies specifically reported on urinary or 
sexual function following topical therapy. With complete 
preservation of penis, it is most likely that urinary and 
sexual function is largely preserved.

Radiotherapy

Indication
Radiotherapy offers another penile sparing option for the 
management of penile SCC. Radiotherapy can be offered 
as a treatment option of Ta to T3 penile SCC that are less 
than 4 cm in size (8). The two forms of radiotherapy for 
penile cancer are external beam radiotherapy (ERBT) and 
interstitial brachytherapy (68). Although radiotherapy can 
achieve a reasonable local control, the main disadvantages 
are: (I) lack of accurate staging from excised histopathology; 
(II) need for circumcision to prevent paraphimosis; (III) 
risk of necrosis; (IV) risk of meatal stenosis or urethral 
stricture disease; (V) fibrosis and disfiguration of penis 
which can also have an impact on surveillance (69). As such, 
radiotherapy is infrequently used for treatment of penile 
cancer as demonstrated from the SEER database, which 
showed EBRT used as standalone treatment in only 2.2% 
of patients (70).

Oncological outcome

Brachytherapy

Brachytherapy appears to achieve a moderately effective 
result in local control and penile preservation. The local 
recurrence free rate at 5 years ranged from 74–87.3% 
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and the penile preservation rate were reported to be 
66–86% (28,68,71-73). DSS at 5 years ranged from 
85–91.4% (28,68,71-73). Crook et al. reported a series of  
67 patients who underwent continuous low dose rate (LDR) 
brachytherapy for T1–T3 penile SCC (68). They treated 
tumours up to 5 cm in size, although 62% were less than  
3 cm in size (68). The prescribed dose was 60 Gy given over 
4–5 days (68). Local recurrence free survival was reported 
to be 87.3% at 5 years and 72.3% at 10 years (68). Of the 
8 patients who had recurrences, they all underwent salvage 
partial or total penectomy (68). The OS at 10 years was 
reported to be 59% and CSS was 83.6% (68). Another series 
reported by Cordoba et al. included 73 patients treated with 
a median dose of 60 Gy LDR brachytherapy for CIS and 
T1–T2 penile SCC (72). The reported 5-year OS, CSS, 
local recurrence-free survival were 82%, 91.4% and 74%, 
respectively (72,74). de Crevoisier et al. reported similar 
outcomes for LDR brachytherapy in 144 patients with 
penile SCC confined to the glans (75). The median tumour 
size was 20 mm (range, 2–50 mm) (75). The 10-year local 
recurrence rate was 20%, and the 10-year CSS was 92%. 
Another study of 47 patients with penile cancer treated with 
primary brachytherapy revealed a penis preservation rate of 
66% and a 5-year DSS and disease-free survival of 87.6% 
and 84%, respectively (73).

ERBT

ERBT appears to be less effective than brachytherapy in the 
treatment of penile SCC based on reported numbers and not 
head-to-head comparison. The local recurrence free survival 
at 5 years ranged from 37–62%, and CSS at 5 years were 
66–96% (28,60,68,71,74). The 5-year penile preservation 
rates were 36–88% (28,60,68,71,74), which dropped down 
to 18–67.3% at 10 years (68,71). Gotsadze et al. reported 
a series of 155 penile SCC patients given 40–60 Gy  
of ERBT, and after a median follow-up of 78 months they 
reported a local control rate of 65% and a DSS of 82% 
at 10 years (69,76). Mistry et al. reported the outcome of  
18 patients who underwent primary ERBT for treatment 
of penile cancer using 50–55 Gy in 16–20 fractions (60). 
Eight of eighteen patients (44.4%) relapsed following 
radiotherapy and subsequently underwent salvage total 
or partial penectomy (60). The actuarial recurrence rate 
after radiotherapy was reported to be 37% at 5 years (60). 
In a study of mostly EBRT (18 ERBT alone, 4 EBRT + 
brachytherapy boost, 1 brachytherapy alone) with a dose 
of 45–74 Gy given in 1.8-2 Gy/fraction, and a median 

follow-up of 70 months, the local recurrence rate was 61% 
compared with 25% (n=4/16) for patients treated with partial 
penectomy +/– post-operative radiotherapy (71). 83% of the 
local failures following radiotherapy was successfully salvaged 
with surgery (71). The 5 year OS rate was 62%, and the 
5-year and 10-year probabilities of surviving with intact penis 
were 36% and 18%, respectively (71). Similarly, Ozsahin  
et al. reported a 56% local recurrence rate for patients treated 
with primary radiotherapy for penile SCC (21 ERBT alone, 
7 ERBT and brachytherapy, 1 brachytherapy alone) (61). 
The 10-year CSS was 56% which was not different to the 
survival of partial or total penectomy in the same study (61). 
The 5-year probability of surviving with an intact penis was 
43% and 10-year probability was 26% (61). Another study of 
41 patients treated with ERBT of 50–52.5 Gy in 16 fractions 
and a median follow-up of 4.5 years, reported a local control 
rate of 62% and OS of 88% at 5 years (28). 

Complications and functional outcome

Urethral stenosis and penile necrosis are the two main 
complications following radiotherapy for penile SCC. 
Rates of penile necrosis ranged from 2–23%, and rates of 
urethral stenosis ranged from 12–45% in the literature 
(28,77). Other reported complications from radiotherapy 
included skin changes, oedema, phimosis, complete glans 
deformation and sexual dysfunction (30,71).

In a study that included 29 patients with penile SCC 
treated with radiotherapy, 2 patients were found to have 
urethral stenosis (30). One of these patients subsequently 
had partial penectomy due to the severity of the meatal 
stenosis (30). Another study of 29 patients who underwent 
either brachytherapy and/or ERBT reported a 10% 
rate of urethral stenosis after treatment which were 
successfully treated with urethral dilation (61). Zouhair  
et al. reported 9% (n=2/23) of patients treated with primary 
radiation therapy to have developed urethral stenosis 
post-radiation, all of which were treated successfully 
with dilatation (71). Penile necrosis is another significant 
complication following penile cancer radiotherapy, and in 
a study of 259 patients the rate was reported to be 6.2% 
and similar for both brachytherapy and EBRT (78). All 
patients with penile necrosis were treated with partial or 
total penectomy in this study (78). In another study of  
18 patients who had EBRT for penile cancer, two patients 
developed necrosis, one developed phimosis, one had 
erectile dysfunction and one had urethral stricture following 
the treatment (60). 
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Unfortunately, most studies of brachytherapy and ERBT 
for penile cancer have a poor follow-up of late toxicity such 
as sexual dysfunction (28). A couple of small studies have 
reported specifically on sexual function outcome, and sexual 
function appears to be reasonably preserved for patients who 
have had successful penis preservation following radiotherapy 
for penile cancer (73,79). In a small study, 58.8% (n=10/17) 
of sexually active patients remained sexually active following 
brachytherapy, and 94.4% (n=17/18) maintained erections 
after primary brachytherapy for penile cancer (73). Another 
study reported 10 out of 12 patients treated with definitive 
radiotherapy for penile cancer had the same or slightly 
reduced sexual global function (79).

Conclusions

The aim of primary penile tumour management is to 
completely remove the tumour whilst preserving as much 
organ function as possible. With the majority of penile 
cancer confined to the glans and foreskin, most penile 
cancers can be managed with organ-preserving therapy. A 
wide variety of treatment options are available. Treatment 
should be individualised and is based on accurate pre-
operative staging as well as other patient, disease and 
surgeon factors. Intra-operative frozen section and repeat 
therapy in the event of positive margin should be used 
to achieve negative margins. Local control is moderately 
effective for most penile-preserving therapy. Local 
recurrence has a low impact on DSS and can be managed 
with another organ-preserving therapy in some cases. 
Compliance with close surveillance including frequent 
self-examination and clinician examination is paramount 
to detect local recurrence early, as timely treatment 
before spread to nodal and distant disease is important. 
Preservation of the penis is important as it allows patient to 
maintain urinary and sexual function, improve their quality 
of life and mental well-being.
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