
Review

Not peer-reviewed version

Prophylactic lymphadenectomy in

patients with penile cancer: Is

sooner the better?

Tommaso Cai 

*

 , Marco Capece , Maria Grazia Zorzi , Alessandro Palmieri , Mattia Barbareschi ,

Truls E. Bjerklund Johansen

Posted Date: 12 September 2023

doi: 10.20944/preprints202309.0758.v1

Keywords: penile cancer; lymph node dissection; timing; survival

Preprints.org is a free multidiscipline platform providing preprint service that

is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons

Attribution License which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

https://sciprofiles.com/profile/302702
https://sciprofiles.com/profile/937254
https://sciprofiles.com/profile/1910787
https://sciprofiles.com/profile/736423


 

Review 

Prophylactic Lymphadenectomy in Patients with 
Penile Cancer: Is Sooner the Better? 

Tommaso Cai 1,2,*, Marco Capece 3, Zorzi Maria Grazia 4, Alessandro Palmieri 3,  

Mattia Barbareschi 4-5 and Truls E. Bjerklund Johansen 2,6,7 

1 Department of Urology, Santa Chiara Regional Hospital, Trento, Italy; ktommy@libero.it 
2 Institute of Clinical Medicine, University of Oslo, Oslo, Norway; ktommy@libero.it; 

t.e.b.johansen@medisin.uio.no 
3 Department of Urology, University of Naples, Federico II, Naples, Italy; drmarcocapece@gmail.com; 

info@alessandropalmieri.it 
4 Pathology Unit, Santa Chiara Regional Hospital, Trento, Italy; mariagrazia.zorzi@apss.tn.it 
5 CISMED, University of Trento, Trento, Italy; mattia.barabareschi@apss.tn.it 
6 Department of Urology, Oslo University Hospital, Oslo, Norway; t.e.b.johansen@medisin.uio.no 
7 Institute of Clinical Medicine, University of Aarhus, Denmark; t.e.b.johansen@medisin.uio.no 

* Correspondence: ktommy@libero.it; Tel.: +39 0461 903306. 

Abstract: Background: The management of penile cancer patients has some grey zones, one of them being the 

timing of prophylactic pelvic lymph node dissection. Here, we review the impact of timing of prophylactic 

inguinal and pelvic lymph node dissection on patients’ outcome. Methods: Relevant databases were searched 

according to recommendations by the Preferred Reporting Items for Systematic Reviews and Meta-Analysis 

guidelines. Before the systematic review we present a narrative review on the indications for lymph node 

dissection and the impact of pathological anatomical considerations on the timing of prophylactic lymph node 

dissection and patients’ outcome. The primary research questions were disease-free and overall survival rate 

in patients who underwent early or late lymph node dissection after penile cancer diagnosis. Results: Four 

clinical trials were included in the systematic review. Conclusions: The survival rate of patients with penile 

cancer is strictly associated with the timing of prophylactic pelvic lymph node dissection. Even though there 

are no randomized controlled trials we conclude that there is evidence for a strong recommendation that lymph 

node dissection should be performed as soon as possible after diagnosis with3 months as a realistic cut-off time 

between early and late. According to the present evidence base, lymph node dissection should be offered the 

sooner the better to all patients at high risk of lymph node metastasis.  
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1. Introduction 

Early diagnosis and treatment is crucial for the outcome of penile cancer [1]. Penile cancer 

metastasizes mainly through the lymphatic system and several authors demonstrate that patients’ 

survival is determined by the inguinal lymph node status at the time of diagnosis [2,3]. The European 

Association of Urology (EAU) guidelines on penile cancer recommend a radical inguinal lymph node 

dissection in all patients with clinically positive lymph nodes (cN1/cN2) [4]. Moreover, the EAU 

guidelines suggest offering a prophylactic pelvic lymph node dissection to patients with three or 

more positive inguinal nodes or extra nodal extension of cancer [4]. As regards the timing of the 

procedure, the EAU guidelines suggest performing surgical inguinal and pelvic nodal extirpation 

within three months of diagnosis [4], thereby highlighting the importance of an early 

lymphadenectomy to improve the patient’s outcome. In a retrospective study Kroon et al. compared 

the clinical outcome of early versus delayed excision of lymph node metastases in patients with penile 

cancer [3]. By means of multivariate analysis, they demonstrated that early resection of occult 

inguinal metastases was an independent prognostic factor for disease specific survival [3]. Based on 

a cohort study of 22 patients, Johnson et al. reported that early therapeutic dissection of lymph nodes 
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was associated with an increased 3 and 5-years survival rate as compared with patients who 

underwent late dissections [5]. The EAU guidelines highlight that a delay in nodal management of 

more than three to six months may reduce the disease-free survival [4]. However, the strength of the 

EAU recommendation for a complete inguinal and pelvic nodal dissection within three months of 

diagnosis is weak and the level of evidence is 3 [4]. The aim of this article is to review all available 

data on the impact of timing of inguinal and pelvic prophylactic lymph node dissection on the 

outcome in patients with penile cancer. 

1.1. Research Questions 

We put forth the following research query: What is the optimal timing of prophylactic inguinal 

and/or pelvic lymph node dissection after penile cancer diagnosis for the patients’ disease-specific 

survival rate? 

To answer this query, we performed a systematic review of available studies that have been 

performed to evaluate the impact of prophylactic inguinal and/or pelvic lymph node dissection on 

patients’ survival rate. 

2. Materials and Methods 

2.1. Research Strategy 

From December 2022 to February 2023, two independent reviewers (T.C. and M.C.) performed 

the research in PubMed database, Cochrane CENTRAL and Scopus. Any disagreements between the 

two reviewers were resolved by consulting a supervisor (A.P.). All references cited in relevant articles 

were also reviewed and analyzed. The search strategy used was [((“Penile Neoplasms”[MeSH]) OR 

(penile cancer)) OR (penile carcinoma)) AND (lymph node excision [MeSH]) OR (lymph node 

dissection)) OR (lymphadenectomy)) OR (pelvic lymph node dissection)) OR (pelvic 

lymphadenectomy)) AND (survival)]. As filters, we used: clinical trial, humans, English language, 

and adult. Titles and abstracts were used to screen for initial study inclusion. Full-text review was 

used where abstracts were insufficient to determine if the study met inclusion or exclusion criteria. 

Two authors (T.C. and M.C.) independently performed all data analysis, including evaluation of the 

study characteristics, risk of bias and outcome measures, with independent verification performed 

by the supervisor. The study has been performed in line with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) [6]. All selected trials were used for the systematic 

review (Figure 1). 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 September 2023                   doi:10.20944/preprints202309.0758.v1

https://doi.org/10.20944/preprints202309.0758.v1


 3 

 

 

Figure 1. The flowchart shows the outcome of the literature search, screening and inclusion in line 

with the PRISMA statement. 

3. Research Evidence 

3.1. Indication for inguinal lymph node dissection 

The lymphatic metastases from penile cancer follows the anatomical drainage route from the 

primary tumor to inguinal lymph nodes and, then to the ipsilateral pelvic lymph nodes. The 

lymphatic spreading to retroperitoneal nodes (para-aortic, para-caval) is classified as systemic 

metastatic disease. The overall survival rate is largely dependent on the extent of inguinal lymph 

node disease, with a 5-year survival rate for patients with a single involved inguinal node of 

approximately 80%, as compared with 0–12% if deeper pelvic lymph nodes are involved [7]. In this 

sense, an early lymph node dissection seems to be related to a better outcome. As of today, inguinal 

lymph node dissection is recommended for patients with the following characteristics [4,7]: 

- palpable lymph nodes (cN1-cN2) 

- pT2 or higher penile cancer stage, even if in case of non-palpable lymph nodes 

- presence of lymphovascular invasion 

- poorly differentiated histology 

Imaging is of limited value when palpable lymph nodes are found on clinical examination. 

Radiological evaluation with CT scan or MRI is only indicated to detect distant metastasis. However, 

CT scan or MRI findings do not alter the patients’ management [7]. In everyday clinical practice 

patients undergo antibiotic treatment if there is suspicion that enlarged lymph nodes may be due to 

an infection, even if this practice is not supported by guidelines recommendations. In select cases, 

fine needle aspiration cytology is an option to clarify the reason for enlarged lymph nodes, having a 

sensitivity of 93%, and specificity of 91% in predicting metastatic disease [8]. However, the role of 
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fine needle aspiration cytology is decreasing in recent years due to the risk of overlooking micro-

metastasis [7]. Patients with fixed or bulky nodal disease diagnosed on clinical exam (cN3) indicates 

extensive lymphatic metastatic disease with a poor prognosis. In such cases a total body CT scan is 

required to look for distant metastasis and consider the need for chemotherapy [9]. The role of 

inguinal lymph nodes dissection is extremely important in the management of penile cancer patients 

and the indications for the procedure should be respected and followed duly, as reported by Ren et 

al. [10]. 

3.1.1. Timing of inguinal lymph node dissection 

Even if the indications for the lymph node dissection are clear and well described in international 

guidelines [4,9], there is no consensus on the timing of the dissection. In cN0 patients (non-palpable 

lymph nodes), an early inguinal lymph nodes dissection is associated with a better survival rate than 

delayed dissection (within six weeks of primary surgical treatment vs. surgery following 

identification of positive nodes during surveillance) [3–5]. In case of pN1-N2 patients the evidence is 

not clear. Some authors report a better outcome after early inguinal lymph node dissection (within 3 

months from penile cancer diagnosis) [11], while other authors consider a time interval of less than 6 

months from primary surgery as critical for the survival rate [12]. Available evidence about the timing 

of inguinal lymph node dissection does not support clear recommendation of a specific time interval 

from diagnosis to lymph node dissection. International guidelines highlight that a delay in nodal 

management of more than three to six months may affect patients’ survival [3–5]. Recently, Ma et al. 

demonstrated in a retrospective, single-center study that among high-risk patients, 3.5 months is a 

safe oncological interval before surgical management of inguinal lymph nodes [13]. They also 

concluded that cN0 penile cancer patients at high risk of inguinal lymphatic metastasis (pT1G3 and 

all higher stage tumors) benefit from simultaneous resection of the primary tumor and inguinal 

lymph nodes or a prophylactic inguinal lymphadenectomy within 3 months after diagnosis [13]. We 

therefore consider three months as a safe oncological window to ensure optimal survival rate. 

3.1.2. Anatomical considerations of inguinal lymph node dissection 

The inguinal nodes are located close to the saphenous vein and femoral vessels within the 

femoral triangle, demarcated by the inguinal ligament superiorly, the adductor longus muscle 

medially and the sartorius muscle laterally [7]. The extension of the lymph node dissection should be 

balanced with the risk of complications due to the dissection. Several modifications of the dissection 

technique have been reported to minimize morbidity and complications. It is mandatory to include 

the central and the superior zone of lymphatic tissue in the dissection. A modified inguinal lymph 

node dissection includes a smaller skin incision, preservation of the saphenous vein, conservation of 

the region superior to the fossa ovalis and lateral to the femoral artery and maintaining the sartorius 

muscle in situ [14]. This procedure has been associated with a decreasing rate of major complications 

[15], while maintaining the rate of diagnostic accuracy and survival rate. On the other hand, a 

superficial lymph node dissection has been purposed with interesting results. This procedure is 

performed via a 6–8 cm incision parallel and inferior to the inguinal crease, and involves dissection 

of flaps deep to Scarpa’s fascia. The fascia lata is kept intact, while all nodal tissue superficial to it is 

removed. Compared to the modified inguinal lymph node dissection, the boundaries of the 

superficial dissection are extended medially and laterally to include the midpoint of the adductor 

longus muscle and the lateral boundary of the midpoint of the sartorius muscle. The long saphenous 

vein is preserved [16]. 
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Figure 2. The figure shows the anatomical limits of inguinal lymph nodes dissection on the right 

side. 

3.2. Indications for pelvic lymph node dissection 

According to the EAU guidelines, prophylactic pelvic lymph node dissection should be offered 

to all patients with three or more positive inguinal nodes or with extra nodal extension of cancer in 

inguinal nodes [4]. The accuracy of CT-scan or PET/CT scan to detect metastases in pelvic lymph 

nodes is low, just as for detecting metastases in inguinal lymph nodes. Sadeghi reported in a 

systematic review and metanalysis that 18F-FDG PET/CT imaging has relatively low sensitivity for 

detection of inguinal lymph node involvement in penile cancer patients and does not recommend 

this examination for routine use [17]. On the other hand, they suggested performing 18F-FDG PET/CT 

imaging in patients with palpable inguinal lymph nodes due to its higher sensitivity in this subgroup 

of patients [17]. However, the presence of palpable inguinal lymph nodes is an indication for inguinal 

lymph node dissection. Recently, a systematic review and metanalysis by Lee et al. showed that 18F-

FDG PET/CT had a good diagnostic performance for detection of metastatic lymph nodes, refreshing 

the role of this imaging modality in the diagnostic work-up of patients with penile cancer [18]. The 

role of 18F-FDG PET/CT in diagnostic pathway is justified by enhanced anatomical information as 

compared to the cross-sectional assessment of CT scans. Lymph nodes of normal size that harbor 

malignant deposits can be detected by FDG PET/CT due to increased metabolism, but not by CT 

alone [19]. However, in everyday clinical practice the positive pelvic lymph nodes at PET/CT or CT 

should not be considered an indication for pelvic lymph node dissection unless there is 

histopathologically confirmed homolateral inguinal metastasis. 

3.2.1. Timing of pelvic lymph node dissection 

International guidelines suggest performing surgical inguinal and pelvic nodal management 

within three months of diagnosis [4]. This recommendation is based on the association between the 

presence of lymph node metastases and patients’ survival rate. The recommendation is controversial 

as it is given even though there is poor evidence that pelvic lymph node dissection improves survival 

compared to adjuvant radiotherapy or surveillance only. Recently, great attention has been given to 

percutaneous biopsy of enlarged pelvic lymph nodes. The NCCN Clinical Practice Guidelines in 

Oncology on Penile Cancer suggest performing a percutaneous lymph node biopsy, if technically 

feasible, and to decide on pelvic lymph node dissection on the basis of biopsy results [20]. However, 

if pelvic lymph node metastases are suspected on imaging or biopsy we believe pelvic lymph node 
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dissection should be performed as early as possible in order to avoid further spread of penile cancer 

cells. 

3.2.2. Anatomical considerations of pelvic lymph node dissection 

The distribution of the most common positive lymph nodes is external iliac, obturator, common 

iliac, internal iliac and presacral zones, according to Yao et el. [21]. Crossover metastasis from one 

inguinal region to the contralateral pelvic region is very rare [21]. The external iliac zone is more often 

involved than the obturator and common iliac zones [22]. The template used for cystectomy is 

applicable also for penile cancer and typically includes the distal common iliac, the external iliac, the 

obturator and the internal iliac lymph nodes bilaterally [23]. The anatomical limits are the common 

iliac bifurcation cranially and the inguinal ligament caudally. Laterally the boundary is the 

genitofemoral nerve and medially it is the bladder wall.  

 

Figure 3. The figure shows the anatomical limits of pelvic lymph nodes dissection on the right side. 

3.3. Pathological considerations on lymph node analysis 

Histologic grade and tumor stage are important prognostic factors in patients affected by penile 

cancer. Ficarra et al. demonstrated that histological grade can be considered a predictive prognostic 

factor in patients with lymph nodes metastasis, too [24]. In this sense, the correct assessment of 

histologic grade is essential in the management planning of patients with penile cancer. Moreover, 

as stated before, the EAU guidelines recommended to perform a prophylactic pelvic lymph node 

dissection to all patients with three or more positive inguinal nodes or with extra nodal extension of 

cancer in inguinal nodes [4]. The following parameters of pathological analysis should be considered 

in the planning of patients’ management: 

- presence of penile cancer lymph nodes metastasis 

- number of lymph nodes involved 

- presence of extra nodal extension of cancer in lymph nodes 
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Figure 4. The figure shows a massive lymph node metastasis from squamous cell carcinoma (H&E; 

20X). 

 

Figure 5. The figure shows an extracapsular neoplastic extension by foci of squamous cell carcinoma 

(H&E; 40X). 

3.4. Systematic review findings on timing of lymph node dissection 

In order to demonstrate the impact of the timing of the lymph node dissection on survival rate 

in patients with penile cancer, we included 4 papers (Table 1). The lack of randomized clinical trials 

is the reason for not performing a regular systematic review. All included studies argue for an early 

lymph node dissection in order to improve patients’ survival [3,5,11,12]. As regards the exact timing 

of dissection, Kroon et al. identified a cut-off at 6 months as the best interval for the resection of lymph 
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nodes [3]. On the other hand, Chipollini et al. recommended 3 months as the upper time limit for 

performing inguinal lymph node dissection [11] while Gulia et al. suggest performing inguinal lymph 

node dissection within 2 months of diagnosis [12]. No studies address the best timing for pelvic 

lymph nodes dissection. On the basis of these studies, and despite the lack of randomized and 

controlled trial, we recommend that lymph node dissection should be performed as soon as possible 

after diagnosis, with 3 months as a realistic upper cut-off time. 

Table 1. The table shows the summary of all included clinical trials in the systematic review. 

Author Year Type of study Aim Description of findings 

Chipollini J [11] 2017 
Retrospective 

cohort study 

To determine the 

optimal time to perform 

inguinal lymph node 

dissection. 

Inguinal lymph node dissection 

should be done within 3 

months after penile cancer 

diagnosis. 

Gulia AK [12] 2009 

Retrospective 

case-control 

study 

To evaluate the impact 

of delay in inguinal 

lymph node dissection. 

Inguinal lymph node dissection 

should be done during the 

same hospital admission as for 

treating the penile lesion or 

within 2 months after penile 

cancer diagnosis. 

Johnson DE [5] 1984 

Retrospective 

case-control 

study 

To compare early 

therapeutic dissection 

with late therapeutic 

dissection. 

The early therapeutic dissection 

should be preferred in order to 

improve the patients’survival. 

Kroon BK [3] 2005 
Retrospective 

cohort study 

To compare the 

outcome of early vs 

delayed lymph node 

dissection. 

Early lymph node dissection in 

patients with penile cancer 

improves survival. 

4. Limitations, future perspectives and conclusions 

Penile cancer is an aggressive disease that requires early management. The survival rate depends 

on an early surgical approach in order to avoid cancer spread into regional lymph nodes and to 

distant metastases [4]. Metastatic involvement of inguinal lymph nodes is the most important 

prognostic indicator in penile cancer and understanding the optimal time and extension of 

prophylactic lymph node dissection is therefore essential. There are also other gray zones related to 

lymph node dissection in penile cancer. Recently, Suarez-Ibarrola et al. suggested that despite the 

rarely found crossover metastasis from inguinal to pelvic lymph nodes, bilateral pelvic lymph node 

dissection should be performed even if the ideal candidate is yet to be determined [25]. Finally, a 

special attention on the impact of lymph nodes dissection on patients’ quality of life should be 

considered [26].  

The lack of deep knowledge about the role of lymph node dissection in penile cancer is due also 

to clinical heterogeneity among published clinical studies. There is no generally accepted indication 

for the lymph node dissections; different lymph node dissection templates are being used, there are 

low number of included patients in published series and the interference of neo/adjuvant treatments 

varies. No clinically relevant predictive tools are available for assessing the risk of inguinal or pelvic 

lymph nodes metastases. The indications for performing lymph node dissection is based on 

retrospective studies and recommendations on timing are based on expert opinion, resulting in weak 

grades of recommendations by international guidelines. No molecular data are available for use in 

everyday clinical practice to guide the extent of surgery or adjuvant treatment. Genetic analysis of 

the primary tumor and metastatic cells in lymph nodes might give us molecular parameters to assess 

the risk of metastatic spread and survival rate.  
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In conclusion, all patients with penile cancer should be offered lymph nodes dissection as soon 

as possible to avoid spread of cancer cells and improve survival. Three months is regarded the upper 

limit for the time interval between diagnosis and lymph node dissection. 
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