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Abstract: Penile cancer (PeCa) is a rare urologic tumor worldwide. In 2024, 2100 new cases and 500 deaths are estimated in the 
United States. Radical surgery via total penectomy has historically been the cornerstone of treatment, since it provides excellent long- 
term oncological control. The rationale of surgery for penile cancer was to achieve a 2 cm macroscopic surgical margin that is 
historically advocated to reduce recurrences. Over time, numerous studies have demonstrated that resection margin status does not 
affect patients’ survival. Different penile-sparing techniques are currently recommended in the European Association of Urology- 
American Society of Clinical Oncology (EAU-ASCO) guidelines for the treatment of localized primary PeCa. Centralization of care 
could yield multiple benefits, including improved disease awareness, higher rates of penile-sparing surgery, enhanced detection rates, 
increased utilization of less invasive lymph node staging techniques, enhanced quality of specialized histopathological examinations, 
and the establishment of specialized multidisciplinary teams. Compared to more aggressive treatments, the higher recurrence rates 
after penile-sparing surgery do not hamper neither the metastasis-free survival nor the overall survival. Repeated penile-sparing 
surgery could be considered for selected cases. The psychological impact of penile cancer is not negligible since the perceived loss of 
masculinity might adversely affect mental health and overall well-being. Quality of life may be compromised by sexual and urinary 
dysfunction which may be the result either of the loss of penile tissue or the psychological status of the patient. It is of utmost 
importance to offer rehabilitative treatment as sexual therapy, physical therapy, occupational therapy, family and peer counseling. 
Keywords: penile cancer, penile-sparing surgery, quality of life, sexual function, survival

Introduction
Penile cancer (PeCa) is a rare urologic tumor worldwide, despite higher frequency in Brazil, India and Sub-Saharan 
Africa. In 2024, 2100 new cases and 500 deaths are estimated in the United States.1 Squamous cell carcinoma (SCC) 
represents the main histological subtype of PeCa, with the glans penis and foreskin being its most common primary sites. 
In 2022, the World Health Organization (WHO) introduced subclassifications for both precursor and invasive tumors, 
distinguishing between those human papillomavirus (HPV)-associated and those HPV-independent.2 Indeed, HPV, 
phimosis, and smoking history are well-known risk factors for PeCa.3 Since clinical and histological examination are 
necessary, delayed diagnosis are usually the results of patients’ shame and the lack of awareness of the disease.4 Alcohol 
abuse and rural areas were revealed to contribute to delayed diagnosis in a study from China.5 De Rose et al later 
investigated potential risk factors associated with delayed physician referral in a Northern Italian population. Education, 
extramarital relations, and sexual activity were found to influence the diagnosis. Specifically, higher levels of education, 
higher sexual activity, and extramarital affairs were associated with a shorter time to seek consultations.6

Nevertheless, approximately 40% of cases are identified in a localized stage, yielding a five-year survival rate close to 
90%.7 Radical surgery via total penectomy has historically been the cornerstone of treatment, since it provides excellent 
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long-term oncological control. However, it significantly affects cosmetic appearance, sexual and urinary function, with 
possible important psychological repercussions, resulting in a worsening of the patient’s quality of life. Additionally, total 
penectomy is not always necessary to achieve satisfactory oncological outcomes.8 This paved the way to the imple
mentation of different penile-sparing surgical techniques for the treatment of localized PeCa.9 Wide local excision (WLE) 
and partial penectomy resulted as the most common surgical strategies from a large population-based study.10

The assessment of primary tumor extension and the involvement of loco-regional lymph nodes also relies on imaging 
techniques as ultrasounds (US), computed tomography (CT) scan, and magnetic resonance imaging (MRI). Upon 
intracavernosal injection of prostaglandin E1, artificial erections were previously considered for MRI because of the 
increased blood flow. This invasive protocol is no longer mandatory as per the latest international guidelines. The 
advancement of functional sequences and contemporary multiparametric MRI (mpMRI) protocols enables non-invasive 
evaluations with accurate outlining of the tumor, which is crucial prior to organ-sparing surgery.11

The aim of this review is to provide a comprehensive analysis of the evidence currently available on penile-sparing 
surgery and to discuss follow-up strategies for these patients.

Literature Search
A literature search was conducted in July 2024 using the Medline (via PubMed) database by searching publications up to 
date. Articles not in English, not original investigations (such as editorials, commentaries, or abstracts), studies reporting 
experimental studies on animals or cadavers, and studies not describing penile-sparing surgeries were excluded.

Indications of Penile-Sparing Surgery
During the decision-making process for the surgical management of PeCa, several factors should be taken into 
consideration: tumor features (location, grade, and stage), patients’ characteristics (length of penis, sexual function, 
comorbidities, possible adherence to follow-up, desires), and surgeons’ expertise. Inevitably, a delayed diagnosis may 
compromise the feasibility of a penile-sparing surgery.

Different penile-sparing techniques are currently recommended in the European Association of Urology-American 
Society of Clinical Oncology (EAU-ASCO) guidelines for the treatment of localized primary PeCa (Table 1 and 
Figure 1).12,13 These recommendations are based on T parameter, appearing quite flexible as the same procedure may 
generally be performed for different T stages.

In this context, total penectomy with perineal urethrostomy remains strongly recommended only for patients with 
large invasive primary tumors not amenable to partial amputation.

Surgical Margins
Traditionally, the rationale of surgery for penile cancer was to achieve a 2 cm macroscopic surgical margin that is 
historically advocated to reduce recurrences. Over time, numerous studies have demonstrated that resection margin status 

Table 1 Indications for Penile-Sparing Surgery According to EAU-ASCO 
Guidelines 2024

Penile-sparing surgery Tis Ta T1 T2 T3

Circumcision + + +

Glans resurfacing + + +

Laser ablation + + + ±

Wide local excision + +

Glansectomy + +

Partial penectomy ± +

Abbreviations: +, indicated; ±, indicated in selected patients.
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does not hamper patients’ survival. Philippou et al reported the long-term oncological outcomes of 179 patients who 
underwent penile-sparing surgery. During follow-up, 16 (8.9%) patients developed local recurrences, 19 (10.6%) regional 
metastases (groin or pelvic nodes) and 9 (5.0%) distant metastases. For patients experiencing local recurrence, the 5-year 
disease-specific survival (DSS) rate was 91.7%, whereas it was 38.4% for those with regional recurrence. Unlike tumor 
grade (p = 0.003), stage (p = 0.021), and lymphovascular invasion (p = 0.014), the distance between tumor edge and 
surgical margin was not a predictor of local recurrence (p = 0.269) so as the type of surgery (p = 0.220) and histological 
subtype (p = 0.362).14 Similarly, grade 1 and grade 2 lesions were found not to microscopically extend beyond 10 mm to 
the macroscopic margins, whilst grade 3 lesions not beyond 15mm. Therefore, Agrawal et al15 suggested that a 10 mm 
margin is sufficient for grade 1 or 2 penile SCC, while a 15 mm margin is recommended for grade 3 lesions. No 
significant difference in local recurrence was found between patients with margins <5 mm versus >5 mm, but <1 mm 
margins significantly increased recurrence risk (p < 0.001; RR = 5.9). Predictors of disease recurrence were lympho
vascular invasion (p = 0.001), T3 stage (p = 0.001), grade 3 disease (p = 0.013), and cavernosal involvement (p = 0.014). 
Hence, the authors considered the embolic spread the backbone for the pathophysiology of local recurrences.16 

Intraoperative frozen section and re-operation in case of positive margins further allow to expand the option of penile- 
preserving surgery as a primary treatment for more patients.

Penile-Sparing Procedures
Moh’s Micrographic Surgery (MMS)
This surgical technique was first described in the 1930s at the University of Wisconsin. It involves the removal of the 
lesion in a geometrical fashion in horizontal layers, followed by microscopic examination of all margins after fixation in 
zinc chloride or through frozen section analysis. Microscopically negative surgical margins are aimed.17 Tis, Ta and T1 
PeCa could benefit from this surgery. A 5-year recurrence-free survival of 79.3% was reported in the first series of 
patients who underwent MMS from 1936 to 1986.18 Subsequently, a recurrence-free survival of 68% was noted in 33 
patients after a total of 41 procedures.19 In a cohort of 42 patients, the combined recurrence rate for both invasive and 
in situ SCC of the penis was 11.1%.20 Lukowiak et al retrospectively reviewed a series of 119 cancers treated with MMS. 
The local recurrence was 0.84% and no patients complained about postoperative urinary and sexual disorders.21 

Postoperative meatal stenosis and urethral strictures may occur in case of urethral involvement of SCC or Tis. As data 
on MMS are currently very limited, EAU-ASCO guidelines does not routinely recommend this procedure.13

Circumcision and WLE
Radical circumcision is a safe management option for patients with superficial tumors (Tis, Ta and T1), as penile lesions 
limited to the foreskin comprise 15.2% of cases. It eradicates the inflammatory environment which may foster the disease 
progression. PeCa involving the glans, and the penile shaft could require WLE, even in case of T2 lesions. Though its 
low sensitivity raises concerns, especially when it comes to HPV detection, acetic acid may be used to guide excision 
margins.22 Topical 5-FU may be utilized as adjuvant therapy.23 If sufficient penile skin remains after resection to prevent 

Figure 1 Penile sparing techniques. a: glans resurfacing; b: wide local excision; c: partial penectomy.
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any deformity, primary suture may be carried out. Alternatively, a skin flap or split thickness skin graft may be utilized to 
improve the cosmetic appearance.24 Acceptable oncological outcomes are achieved with no local recurrences after 
treatment for Tis.25 On the contrary, T2 penile carcinoma patients exhibited a 40% 5-year local recurrence rate.26 

Nonetheless, local recurrence rates was reported to range from 7.7% to 23% in patients with T1 or small T2 tumors in 
another series.27

Glans Resurfacing
As first described for the treatment of severe lichen sclerosus, glans resurfacing requires the epithelial and subepithelial 
layers to be excised using sharp dissection and to spare the meatus.28 A split-thickness skin graft may be applied to cover 
the defect. A split-thickness skin graft includes the epidermis and a partial layer of the dermis, and it is usually harvested 
from the thigh.29 Using an air-driven or electric dermatome, a 0.04–0.06 cm-thick graft was described in recent reports.30 

It is regarded as the gold standard for the treatment of superficial PeCa (Tis, Ta and T1a) limited to the glans since it 
spares penile length and function. Previous studies noted recurrence rates ranging from 0 to 20% while positive margins 
ranged between 0 and 48%.31–34 Falcone et al retrospectively reviewed surgical and oncological outcomes of 26 
consecutive procedures. Minimal postoperative complications occurred along with only three cases of local recurrences 
which required salvage organ-sparing surgery. At one year, the overall survival rate was 100%.34 Meatal stenosis, wound 
infection, graft contracture and graft loss were also described as postoperative complications.35–37

Glansectomy
Partial or complete glansectomy is indicated either for the treatment of benign conditions (pyoderma gangrenosum, 
trauma, glans destruction due to radiotherapy) or PeCa of the glans penis (Ta, T1 and T2). Additionally, salvage 
glansectomy is also recommended in case of local recurrence after organ-sparing surgery.38 A skin graft might be 
applied after the glans excision. The most common postoperative complications are wound infection, partial graft loss or 
failure, and meatal stenosis.30 Meatal dilation, definitive meatoplasty or even distal urethroplasty may be considered 
afterwards.39

The rate of positive surgical margins were found to be less than 17% with local recurrences ranging between 0 to 
18%, as well as cancer-specific mortality (0–18%).40–42

Partial Penectomy
Invasive penile lesions (T2 or T3) extending into the corporal bodies or urethra necessitate more aggressive surgical 
resection, typically involving distal corporectomy or partial penectomy. The urethra is separated from the corporal 
bodies, spatulated, and sutured circumferentially to the penis’ tip to form a neomeatus.43 A skin graft might be used for 
the neo-glans. Alternatively, the penile shaft skin is advanced over the corpora and sutured in a circumferential manner 
around the neomeatus. A full-thickness skin graft (epidermis and the entire dermis) is necessary in the context of wider 
shaft reconstruction.44 This approach aims to preserve some degree of sexual function and enable voiding in a standing 
position. Satisfying oncological outcomes were reported in previous series with low local recurrence rates.45,46

Laser Therapy
Superficial PeCa (Tis, Ta, and T1) could be managed with laser ablation either as monotherapy or in combination with 
incisional or excisional biopsy. Neodymium: yttrium-aluminum-garnet (Nd:YAG) and CO2 are commonly employed as 
sources of laser energy. The CO2 laser enables histological examination and has a tissue penetration of 2–2.5 mm depth. 
More invasive lesions may be treated with the Nd:YAG laser since it has higher coagulative capacity and penetrates 
tissue more deeply (4–6 mm).47 No intraoperative complications were noted in men treated with lasers; however, 
postoperative complications, including meatal stenosis and hemorrhage, developed in as many as 7% of patients.48,49 

Remarkably, the reported local recurrence rate ranged between 6% and 48% as well as disease progression occurred up to 
30% of cases.50–52 Musi et al retrospectively analyzed the oncological outcomes of 71 patients treated with thulium- 
yttrium-aluminum-garnet (Tm:YAG) laser ablation for superficial PeCa. Local recurrences involved 33 (50.3%) patients 
and required either organ-sparing surgery (laser ablation, glansectomy or partial penectomy) or total penectomy. 
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Compared to low-grade tumors (G1), high-grade PeCa (G3) emerged to be characterized by a higher risk of local 
recurrences (HR 6.1, 0.97–38.5, p = 0.05). In total, disease progression occurred in 5 patients, constituting 7.5% of the 
cohort, while cancer-specific mortality was observed in two patients, accounting for 3.0% of the group.53,54

Centralization of Care
Considering the low incidence of PeCa, a rising tendency is the centralization of care to high-volume hospitals to improve 
patients’ outcomes.55 Centralization of care could yield multiple benefits, including improved disease awareness, higher 
rates of penile-sparing surgery, enhanced detection rates, increased utilization of less invasive lymph node staging 
techniques (ie, dynamic sentinel lymph node biopsy [DSNB]), enhanced quality of specialized histopathological examina
tions, and the establishment of specialized multidisciplinary teams. Poor adherence to guidelines may result from non- 
standardized care as underutilization of surgical inguinal lymph node staging. This may negatively hamper oncological 
outcomes since the putative risk of harboring micrometastatic disease. At present, centralization of care has been only 
implemented in few European countries: United Kingdom, Norway, Sweden, Denmark, Netherlands, and Poland.24,56 

Pecoraro et al presented a detailed care pathway adopted in their tertial referral center. Since its adoption in 2015, a higher 
proportion of penile-sparing surgery has been performed without an increase of positive surgical margins. The length of stay 
was reduced and no differences in postoperative complications were detected. The authors further observed an increase in 
pathological groin staging from 35% to 96.3%. This increase reflects a heightened awareness of the potential for inguinal 
micrometastasis in patients with cN0 intermediate- or high-risk PeCa.57 Nonetheless, centralization of care is not devoid of 
disadvantages as accessibility and travel logistics for patients and wait list and resource for referral center.

Follow-Up and Post-Operative Management
Compared to more aggressive treatments, the higher recurrence rate after penile-sparing surgery was found not to affect 
neither the metastasis-free survival nor the overall survival.58 Surveillance is therefore paramount as early recurrence detection 
may improve the chance of curative treatment. Local and most of regional lymph node recurrences typically occurs within the 
first 2 years following surgery. EAU guidelines recommend physical examination to be performed every 3 months in the first 2 
years and every 6 months in the following 3 years (Table 2).13 Salvage total amputation is traditionally performed in case of 
recurrences, thus jeopardizing the functional outcomes of the prior treatments.59 Nonetheless, a repeated penile-sparing 
surgery could be considered for limited local ones. Musi et al acknowledged the technical feasibility and oncological safety of 
penile-sparing surgery for the recurrences after previous glansectomy or partial penectomy. Local excision, local excision + 
circumcision and laser ablation were used for the re-treatment of 13 patients. During a median follow-up of 41 months, three 
patients experienced additional local recurrences requiring WLE or salvage penectomy.60

Table 2 Follow-Up Strategies According to EAU-ASCO Guidelines 2024

Years 1–2 Years 3–5

Primary 
tumor

Penile-sparing 
surgery

3-mo Physical exam  

Re-biopsy after topical or laser ablation for 
Tis (optional)

6-mo Physical exam  

Re-biopsy after topical or laser ablation 
for Tis (optional)

Amputation 3-mo Physical exam Annually Physical exam

Lymph 
nodes

Surveillance 
(pNx)

3-mo Physical exam  

US ± FNAC (optional)

6-mo Physical exam

pN0 3-mo Physical exam  

US ± FNAC (optional)

Annually Physical exam  

US ± FNAC (optional)

pN+ 3-mo Physical exam  

US ± FNAC, 
CT or 18FDG-PET/CT (optional)

6-mo Physical exam  

US ± FNAC, 
CT or 18FDG-PET/CT (optional)

Abbreviations: US, ultrasound; FNAC, fine needle aspiration cytology; CT, computed tomography; 18FDG, 18F-fluoro-2-deoxy-D-glucose; PET, positron emission tomography.
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The psychological impact of penile cancer is not negligible since it includes the effects of the surgical treatment in 
addition to emotional stress provoked by the tumor diagnosis itself. The perceived loss of masculinity might adversely 
affect mental health and overall well-being, potentially leading to conditions such as anxiety, depression, post-traumatic 
stress disorders (PTSD), and other psychological disorders.61 These might have extensive consequences, including 
disability, concurrent health issues, suicidal ideation, reduced socioeconomic status, increased caregiver responsibilities 
and medical costs, and diminished quality of life.62,63 The health-related quality of life (HRQoL) may be investigated by 
administering validated questionnaire such as the European Organization for Research and Treatment of Cancer (EORTC 
QLQ-C30). Global health status, physical, role (work and home activity), emotional and social functioning are the five 
sub-scales that make up the EORTC QLQ-C30, which is composed of thirty questions. Notably, controversial results 
were achieved when comparing amputation to penile-sparing surgery in term of the reported quality of life. On one hand, 
Sosnowski et al highlighted that it decreases with increased surgical aggressiveness (total penectomy vs penile-sparing 
surgery).64 On the other hand, comparable results were found when using the EuroQoL-5D-3L (EQ-5D) and the Short 
Form Health Survey (SF-36) tools.65

Quality of life may be compromised by sexual dysfunction, which may be the result either of the loss of penile tissue 
or the psychological status of the patient (ie, shame or fear of rejection).66,67 Patients might even opt for preserved sexual 
potency rather than longer survival. A significant reduction in erectile and orgasmic function, sexual desire and 
intercourse satisfaction was reported in a series of partial penectomy.68 In turn, different studies confirmed positive 
outcomes in terms of sexual function after penile-sparing surgery for PeCa, as in case of laser ablation, circumcision, and 
WLE.69 A higher orgasmic function was recognized after other penile-sparing surgery by Kieffer et al70 A full recovery 
of rigid erections, preserved libido and ejaculation was assessed after glansectomy through the International Index of 
Erectile Function Questionnaire (IIEF).71 Cilio et al recently compared the sexual results of men treated with WLE or 
glansectomy according to IIEF in its 5-item form (IIEF-5) and the Changes in Sexual Function Questionnaire (CSFQ). 
Worse scores were shown in the cohort of glansectomy than WLE. Individuals with diabetes who underwent glansectomy 
were found to have a greater risk of developing erectile dysfunction, especially among younger patients.72 Glansectomy 
inevitably reduces glanular sensation during intercourse.

Penile reconstruction or phalloplasty is another outstanding scenario, which might arise after total penectomy or 
organ-sparing surgery where the functional penile length is inadequate. Microsurgical techniques are required to transfer 
either free or pedicled flaps usually from the radial forearm, the anterolateral thigh, the latissimus dorsi or the abdomen. 
Afterwards, an erectile device may be implanted at a later stage.73 Garaffa et al described functional and cosmetic 
outcomes of 15 successful phalloplasties after total penectomy for PeCa.74 Penile transplantation could eventually 
become a future alternative to reconstruction even for PeCa patients. To date, a single case of transplantation has been 
performed after partial penectomy for PeCa.75

In case of surgery for PeCa, assessing sexual function via IIEF has some limitations since it is not applicable to 
individuals who perform self-stimulation or obtain sexual excitement through methods other than penetrative intercourse.

Urinary function might be involved by cancer surgery, and it is commonly evaluated through the International 
Consultation on Incontinence Modular Questionnaire for Male Lower Urinary Tract Symptoms (ICIQ-MLUTS) or its 
long form (ICIQ-MLUTS LF). Despite urine spraying being more frequent after partial penectomy, no significant 
differences were revealed among different penile-sparing surgeries in term of functional results.76 Remarkably, the ability 
to void while standing was confirmed in all patients who underwent partial penectomy with an inverted urethral flap.77

Unaddressed needs in patients following penile cancer treatment include communication between patients and 
clinicians, access to health system information, spiritual support, and interpersonal and intimate relationships, among 
other aspects.78 Therefore, it is of utmost importance to offer rehabilitative treatment as sexual therapy, physical therapy, 
occupational therapy, family and peer counseling.

Conclusions
A variety of organ-sparing surgeries provide acceptable oncological control together with optimal functional and 
aesthetic results. Since there are no international recommendations regarding which strategy to prefer, each treatment 
should be individualized considering tumor, patient and surgeon factors. The glans and foreskin represent the main sites 
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of the development of penile cancer, thus allowing less demolitive surgery. Local recurrences could be experienced so 
patients need close monitoring (self-examination and physician evaluation). Recognizing and addressing emotional stress 
is critically important, and ensuring timely referral to therapists and psychiatric support services is essential for 
effectively improving overall quality of life.
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