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Abstract
Purpose  To describe our surgical technique and report the oncological outcomes and complication rates using a fascial-
sparing radical inguinal lymphadenectomy (RILND) technique for penile cancer patients with cN+ disease in the inguinal 
lymph nodes.
Methods  Over a 10-year period, 660 fascial-sparing RILND procedures were performed in 421 patients across two special-
ist penile cancer centres. The technique used a subinguinal incision with an ellipse of skin excised over any palpable nodes. 
Identification and preservation of the Scarpa’s and Camper’s fascia was the first step. All superficial inguinal nodes were 
removed en bloc under this fascial layer with preservation of the subcutaneous veins and fascia lata. The saphenous vein 
was spared where possible. Patient characteristics, oncologic outcomes and perioperative morbidity were retrospectively 
collected and analysed. Kaplan–Meier curves estimated the cancer-specific survival (CSS) functions after the procedure.
Results  Median (interquartile range, IQR) follow-up was 28 (14–90) months. A median (IQR) number of 8.0 (6.5–10.5) nodes 
were removed per groin. A total of 153 postoperative complications (36.1%) occurred, including 50 conservatively managed 
wound infections (11.9%), 21 cases of deep wound dehiscence (5.0%), 104 cases of lymphoedema (24.7%), 3 cases of deep 
vein thrombosis (0.7%), 1 case of pulmonary embolism (0.2%), and 1 case of postoperative sepsis (0.2%). The 3-year CSS 
was 86% (95%Confidence Interval [95% CI] 77–96), 83% (95% CI 72–92), 58% (95% CI 51–66), respectively, for the pN1, 
pN2 and pN3 patients (p < 0.001), compared to a 3-year CSS of 87% (95% CI 84–95) for the pN0 patients.
Conclusion  Fascial-sparing RILND offers excellent oncological outcomes whilst decreasing the morbidity rates. Patients 
with more advanced nodal involvement had poorer survival rates, emphasizing the need for adjuvant chemo-radiotherapy.
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Introduction

Penile cancer is a rare malignancy that accounts for less 
than 1% of all newly diagnosed cancer cases in the UK [1]. 
Since the early 1990s penile cancer incidence rates have 
increased by 25% [1]. Due to the rarity of penile cancer in 
the UK, the management is centralized to supra-regional 
penile cancer centres [2]. This allows access to centres with 
surgical expertise allied to specialist pathology and radiol-
ogy services, thus ensuring optimal oncological and func-
tional outcomes [3].

Although survival rates after a penile cancer diagnosis are 
improving in the UK, most likely due to early diagnosis and 
referral to specialist centres, the treatment is still associated 
with high rates of peri-operative and long-term morbidity[3]. 
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Penile preserving procedures for the primary lesion are now 
standard of care and include wide local excision (WLE), 
glans resurfacing [4] and glansectomy [5]. The presence 
of nodal metastasis remains the most important prognostic 
indicator [6]. Indications for radical inguinal lymph node 
dissection (RILND) include metastatic disease detected by 
fine needle aspiration cytology (FNAC), metastatic disease 
detected following dynamic sentinel lymph node biopsy 
(DSNB) or palpable inguinal lymph nodes with obvious 
imaging features or confirmation on biopsy [6].

The classic, and most radical, technique of RILND was 
originally described by Daseler et al. and involved resection 
of the fascia lata, skeletalization of the femoral vessels fol-
lowed by transposition of the sartorius muscle to cover the 
vessels [7]. The reported complications of this procedure 
include lymphoedema, deep venous thrombosis (DVT), 
wound infection, skin necrosis, lymphocele, and seroma [8]. 
Given the high morbidity associated with this approach, a 
number of modifications of the classic surgical technique 
have been proposed with the aim of reducing the size of 
the incision and/or the number of lymph nodes removed, 
whilst ensuring oncological outcomes that are comparable 
to the classic technique [3]. Notwithstanding these attempts 
to mitigate the morbidity associated with RILND, these 
approaches still remain associated with a number of sig-
nificant complications, including lower limb and genital 
lymphoedema and wound infection/dehiscence/skin flap 
necrosis which may cause protracted healing, potentially 
permanent disfigurement and/or functional impairment [9, 
10].

We aim to describe our surgical approach along with 
its oncological outcomes and associated morbidity using a 
fascial-sparing RILND technique.

Patients and methods

Data collection and patient selection

Data from 421 patents were collected from a two-centre 
institutional database over a 10-year period comprising a 
total of 660 fascial-sparing RILND being performed by 8 
penile cancer surgeons using the same standard technique, 
having previously trained together and performed the pro-
cedure jointly.

We retrospectively identified those penile cancer patients 
who underwent a fascial-sparing RLND. Indications for fas-
cial-sparing RLND were DSNB or FNAC with a positive 
histology for penile cancer metastasis, or clinically enlarged 
inguinal lymph nodes at the physical examination or radio-
logical investigation (cN+). All of the patients who required 
neo-adjuvant chemotherapy, those having radiological evi-
dence of distant metastasis or those patients having large 

fungating and exophytic groin masses were excluded, as they 
were deemed unsuitable for the fascial-sparing RILND.

Clinical and histopathological details of all patients with 
penile cancer treated with fascial-sparing RILND were col-
lected retrospectively using a standardized approach in the 
database.

All patients were examined in the clinic preoperatively 
with ultrasonography of the cN0 groins performed together 
with computed tomography staging of the thorax, abdomen 
and pelvis. Those patients having a low risk of inguinal 
micro-metastatic (≤ pT1aG2) involvement according to the 
European Association of Urology (EAU) guidelines’ risk 
stratification tool were offered surveillance instead of inva-
sive nodal staging [6]. Those patients with intermediate- and 
high-risk penile cancer with cN0 disease were offered FNAC 
followed by DSNB. All eligible patients with palpable ingui-
nal nodes, imaging consistent with inguinal-node involve-
ment, confirmed nodal metastasis on either pre-operative 
FNAC, and/or positive DSNB were offered fascial-sparing 
RILND. All specimens underwent pathology review within 
a multidisciplinary meeting. Tumour stage and grade were 
determined according to the most recent TNM classifica-
tion [11].

Post-operative surgical complications were recorded and 
scored according to the Clavien–Dindo classification [12].

Follow‑up

Following discharge from the hospital after RILND, the 
patients were all placed under a standard surveillance pro-
tocol at our institution, consisting of an outpatient clinic visit 
every 3–4 months for 2 years followed by every 6 months for 
one year then annually to 5 years.

Statistical analysis

The normal distribution of data was tested with the Shap-
iro–Wilk test. Data are presented as medians (interquartile 
range; IQR) for continuous variables and frequencies (pro-
portions) for categorical variables. The median follow-up 
was computed with the inverse Kaplan–Meier methods.

Cancer-specific survival (CSS) was defined as the time 
from surgery to death because of penile cancer or to the end 
of follow-up.

Kaplan–Meier curves for CSS were plotted according to 
pN status, and survival rates estimated the post-operative 
survival functions at the 3-year follow-up interval.

A supplementary analysis has been performed regard-
ing the complication rates in those patients who received a 
monolateral vs. a bilateral fascial-sparing RILND procedure. 
Chi-square was used to compare the categorical variables 
between the two groups.
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Data were analysed using the SPSS software (SPSS Inc, 
Chicago, IL, USA).

Ethical statement

This was a retrospective review and audit of outcomes. The 
surgical procedures and treatment were in line with the insti-
tutional guidelines and operational policy and approved as 
part of the MDT process as part of standard management for 
penile cancer at our institutions. All data were anonymized. 
All participants gave full informed consent for surgery.

Surgical technique

The intraoperative photos of the technique can be seen in 
Fig. 1, whilst the differences between the classical RILND 
approach and our fascial-sparing approach are summarized 
in Supplementary Table 1. The procedure was performed 
under general anaesthetic in a supine position with the 
lower limbs abducted. Broad-spectrum prophylactic anti-
biotics were used. The surgical landmarks were marked 
on the skin prior to the surgical incision. A subinguinal 
incision was performed 2 cm below the inguinal crease. 
An ellipse of skin was excised over any palpable nodes or 
as part of the scar excision from previous dynamic senti-
nel node biopsies. The superior border of the dissection 

template was a line tracked from the anterior superior 
iliac spine to the pubic tubercle, the lateral margin was 
the medial border of the Sartorius muscle and the medial 
margin was the lateral border of the adductor longus mus-
cle, whilst the floor was the preserved fascia lata. Early 
identification and preservation of Scarpa’s fascia and 
Camper’s fascia ensured that the venous drainage of the 
skin flaps was preserved. The lymph node packet with the 
adjacent fibrofatty tissue containing the superficial ingui-
nal nodes was removed en bloc under this fascial layer. 
Meticulous ligation of lymphatic vessels using absorbable 
ties was performed to reduce postoperative lymphocele 
and lymphorrea. The fascia lata and cribriform fascia were 
preserved and the inguinal lymph nodes deep to these lay-
ers were not removed. The long saphenous vein (LSV) was 
spared where possible. A 12Fr redivac drain was placed 
followed by the closure of Scarpa’s fascia and Camper’s 
fascia using interrupted 2–0 ensuring accurate alignment 
of this layer. The skin incision was closed with interrupted 
absorbable sutures ensuring accurate skin apposition. All 
patients were discharged with a one-week peri-operative 
course of antibiotics in combination with compression 
stockings until discharge. Patients were typically allowed 
to mobilize on post-operative day 1. The drains remained 
in situ until < 40 ml/day drained for 2 consecutive days.

Fig. 1   Surgical technique. A Identification of Scarpa’s fascia. B Dis-
section under the Scarpa’s fascia keeping the fascia itself intact. C 
The lymph node packet containing the superficial inguinal lymph 
nodes is removed en bloc deeply to the Scarpa’s and Camper’s fas-
ciae, which are spared to ensure adequate venous drainage of the skin 
flaps. D Fascia lata and cribriform fascia are identified and spared 

after complete excision of the lymph node packet. The long saphen-
ous vein is also spared. E A 12Fr redivac drain is placed. The Scar-
pa’s and Camper’s fasciae are accurately closed with interrupted 2–0 
vicryl sutures. F Final result. The skin incision is closed with inter-
rupted vertical mattress absorbable sutures ensuring accurate skin 
apposition
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Results

A total of 660 fascial-sparing inguinal lymphadenectomy 
procedures were performed in 421 patients. Patient char-
acteristics are detailed in Table 1. Median (interquartile 
range, IQR) age was 63.0 (55.0–72.0) years. 86 (20.4%) 
patients were pT1, 203 (48.2%) pT2 and the remnants pT3 
or higher at presentation.

The overall number of patients receiving a bilateral 
fascial-sparing RILND was 239, whilst the remaining 182 
patients received a monolateral fascial-sparing RILND.

A median (IQR) number of 8.0 (6.5–10.5) nodes were 
removed per groin. There were 121 (28.7%) patients with 
stage pN0, 55 (13.1%) with stage pN1 and 201 (47.7%) 
with stage pN3. In 127 cases (30.1%), despite a positive 
DSNB, there was no further positive lymph node at com-
pletion fascial-sparing RILND.

The postoperative course was uneventful in 268/421 
(63.9%) cases. A total of 153 postoperative complications 
(36.1%) occurred in the series, including 50 wound infec-
tions (11.9%), 21 cases of deep wound dehiscence (5.0%), 
104 cases of lymphoedema (24.7%), 3 cases of deep vein 

thrombosis (0.7%), 1 case of pulmonary embolism (0.2%), 
3 cases of urinary tract infection (0.7%), and 1 case of 
postoperative sepsis (0.2%). All of the cases of superfi-
cial wound infection resolved spontaneously, without the 
need of any antibiotic treatment or any other intervention 
by the end of the second week after discharge from the 
hospital. Deep wound infections/dehiscences were treated 
with a prolonged course of antibiotics in all of the cases; 
the wounds were left to heal by secondary intention and 
through vacuum-assisted closure (VAC) when necessary. 
Although lymphoedema was the most frequent compli-
cation, this was minor and self-limiting/conservatively 
managed in the majority of the patients. Perioperative 
mortality was never observed in this series. All the com-
plications, along with their classification according to the 
Clavien-Dindo system are detailed in Table 2.

The median (IQR) follow-up duration for the sur-
vivors was 95 (84–103) months. During the follow-up 
period 129 patients survived, 229 died of penile cancer, 
and 63 from other causes. Overall, 258 developed a dis-
ease progression during follow-up, either local (penis or 
groins) or distant. 12 patients had lymphatic progression 
of the disease during the follow-up, of which 8 patients 

Table 1   Clinical and 
pathological features of the 421 
patients included in the study

IQR interquartile range, BMI body mass index

Variables No. (%); or median (IQR)

Lymphadenectomies, No 660
Age, years 63.0 (55.0, 72.0)
pT stage
 T1 86 (20.4)
 T2 203 (48.2)
 T3 119 (28.3)
 T4 10 ( 2.4)
 NA 3 (0.7)

pN stage
 N0 121 (28.7)
 N1 55 (13.1)
 N2 44 (10.5)
 N3 201 (47.7)

Grade
 G1 13 (3.1)
 G2 310 (73.6)
 G3 13 (3.1)
 NA 6 (1.4)

Number of lymph nodes right, median (IQR) 8.0 (6.0–10.7)
Number of positive lymph nodes right, median (IQR) 1.0 (0.0–1.0)
Number of lymph nodes left, median (IQR) 8.0 (6.0–11.0)
Number of positive lymph nodes left, median (IQR) 1.0 (0.0–2.0)
Extracaspular extension left, (%) 119 (28.3)
Extracaspular extension right (%) 117 (27.8)
LVI (%) 201 (47.7)
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had progression in the pelvic lymph nodes whilst 4 had 
progression in the inguinal lymph nodes of the same site 
where the RILND was performed. The 3-year CSS rate 
was 86% (95% Confidence Interval [95% CI] 77–96) for 
the patients with pN1 disease, 83% (95% CI 72–92) for 
the pN2 patients, and 58% (95% CI 51–66) for those with 
pN3 disease (p < 0.001), compared to a 3-year CSS of 
87% (95% CI 84–95) for the pN0 (Fig. 2).

Discussion

The presence of metastatic disease in the inguinal lymph 
nodes remains the most important prognostic indicator in 
penile cancer [6], and RILND is the standard of care in 
patients with evidence of nodal metastasis [6]. Although 
the original description of the RILND technique with exten-
sive subfascial dissection removes the entire inguinal lymph 
node packet to allow oncological control, concerns regard-
ing the high morbidity rate have led to modifications of 

Table 2   Complications after 
fascial-sparing radical inguinal 
lymphadenectomy (RILND)

DVT deep vein thrombosis, PE pulmonary embolism

Complication Overall (n, 153 [36.1%]) Monolateral (n, 48 
[26.4%])

Bilateral (n, 104 
[43.5%])

P value

No. (%) No. (%) No. (%)

Wound infection 50 (11.9%) 7 (3.8%) 43 (18.0%) < 0.001
Wound breakdown/deep 

wound dehiscence
21 (5.0%) 7 (3.8%) 14 (5.9%) < 0.001

Lymphoedema 104 (24.7%) 33 (18.1%) 71 (29.7%) < 0.001
 Mild 66 (15.7%)
 Severe 38 (9.0%)

DVT/PE 4 (0.9%) 2 (1.1%) 2 (0.8%) 0.42
Urinary infections 3 (0.7%) 3 (1.6%) 0 (0%) 0.11
Sepsis 1 (0.2%) 0 (0%) 1 (0.4%) 0.12
Clavien-Dindo
 I 58 (13.8%)
 II 90 (21.4%)
 IIIa 0
 IIIb 0
 IV 5 (1.2%)
 V 0

Fig. 2   Kaplan–Meier curves, 
showing survival functions after 
fascial-sparing radical inguinal 
lymphadenectomy (RILND), 
according to the nodal staging
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the technique. These include smaller dissection templates 
as described by Catalona [13] to the more recent videoen-
doscopic techniques [14, 15]. The literature available with 
regard to the morbidity and oncological outcomes associ-
ated with RILND remains scarce and of inconsistent qual-
ity due to a number of methodological concerns including 
insufficient numbers, multi-centre collection of the data, 
heterogeneity of the study designs/inclusion criteria, and 
lack of standardization in reporting of the outcomes and 
complications.

We report the surgical technique and outcomes of our 
technique of RILND which focuses on sparing the Scarpa’s 
and Camper’s fascia and avoiding dissection deep to the fas-
cia lata. This study has a number of strengths, including the 
novelty of the surgical approach, the multicentre nature of 
the study in high-volume supra-regional penile cancer cen-
tres, the systematic adoption of DSNB prior to RILND, the 
strict adherence to guidelines directing to RILND, the accu-
rate data collection and a large patient cohort which makes 
the present series the largest study on this matter published 
in the literature. We have also previously demonstrated the 
nodal mapping of the inguinal nodes to demonstrate that 
lymphatic drainage to sentinel nodes in the lower quadrants 
of the original Daseler’s zones is infrequent [16].

Inguinal lymphadenectomy with preservation of the fas-
cia lata has been previously described in the surgical treat-
ment of vulval cancer, in a successful attempt to reduce the 
morbidity associated with this technique [17]. With the 
same aim, this approach has been more recently described 
in penile cancer. Yao et al. [18, 19] first described their vari-
ation of the classic RILND approach in 104 patients, intro-
ducing the preservation of the fascia lata. Their technique 
was comparable to our technique with the main difference 
being that they performed an incision of the cribriform fas-
cia in order to obtain access to the deep inguinal compart-
ment and clear the deeper nodes. Although they documented 
a very favourable complication rate (e.g., an overall com-
plication rate of 29%) and satisfactory levels of oncological 
safety, a number of issues of relevance should be considered 
in order to meaningfully compare their outcomes with the 
ones presented in this study. First, although the median num-
ber of superficial inguinal lymph nodes being removed per 
groin (e.g., 12.5) was comparable to our findings, the median 
number of deep inguinal lymph nodes being retrieved was 
only 2.3 per groin. Moreover, no data were disclosed in the 
paper regarding the positivity rate of the deep vs. superficial 
inguinal lymph nodes, raising questions regarding the actual 
usefulness and benefits of performing this additional surgi-
cal step, which may have theoretically introduced further 
levels of morbidity, in addition to the longer operative times 
needed to excise these deeper nodes. Second, the indica-
tions/selection criteria for their fascial-sparing RILND 
approach were radically different from the one which we 

have adopted, as they offered their modified RILND to all 
of the patients with low-, intermediate- or high-risk of nodal 
metastasis according to the risk stratification adopted in 
the EAU guidelines [6] (e.g., with surveillance being pro-
posed as an alternative to RILND only in low-risk patients). 
Other less invasive means to stage their patients such as 
FNAC or DSNB were not adopted in their series, whilst we 
instead performed DSNB before radical lymphadenectomy 
in every eligible patient with cN0 disease. The patients’ 
features in terms of nodal positivity rate and N-staging 
which were identified in their series differed substantially 
vs. the cohort in the present series (e.g., 22.2% vs. 52.3% of 
pN2/3 patients, respectively), which most likely reflects the 
substantially different criteria for inclusion being used in 
these studies. With this premise in mind, their outcomes in 
terms of oncological safety and morbidity should be more 
meaningfully compared instead with those of other series 
of DSNBs or with the series of modified ILNDs (mILNDs) 
other than to the RILND series such as the present one.

Similarly, Tsaur et al. [20] described their experience in a 
smaller (e.g., 29 patients) series of fascial-sparing RILND. 
Incision of the cribriform fascia to access to deep inguinal 
lymph nodes was performed in their technique, similarly to 
Yao et al. [18, 19]. Again there is no mention on the use of 
nodal staging techniques such as DSNB prior to RILND, and 
their fascial-sparing RILNDs were defined as therapeutic in 
case of radiological or clinical suspicion of nodal involve-
ment, and prophylactic in all of the other cases (e.g., 15 
and 16 patients, respectively), raising analogous concerns 
of comparability of their outcomes with our study. Moreo-
ver, they did not disclose the pathological N stage of their 
patients and the analysis of the oncological outcomes was 
limited to disclosing 4 cases of lymphatic inguinal recur-
rence, whilst no survival analysis was performed. Their com-
plications’ profile and rate were similar to the ones which 
we have described.

The majority of the lymphatic tissue in the inguinal area 
is sited in the superficial lymph node compartment which 
lies deep to the Camper’s fascia, and above the fascia lata 
[21]. An internal Audit comprising unpublished data from 
our department has confirmed a low number (e.g., ranging 
from 1 to 2) of lymph nodes being excised deeper to the 
fascia lata, when these deeper lymph nodes needed to be 
excised. Moreover, a very low positivity rate was identified 
for those nodes which lie deeper to the fascia lata. Node 
count is typically considered the most accurate surrogate 
marker for the quality of the nodal dissection. The median 
number of the lymph nodes being retrieved in our series of 
fascial-sparing RILND is satisfactory and comparable with 
the one reported in prior studies. The oncological outcomes 
in terms of 3-year survival rates after RILND were also 
comparable to what was identified in similar RILND series, 
when stratified for the N-stage.
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The complication rate here identified (36.1%) was more 
favourable as compared to the literature dealing with the 
classic RLND approach [9, 20, 22, 23], where the compli-
cations’ rates typically exceed 50% threshold.

Our study is not devoid of limitations. Firstly, even 
though the vast majority of the nodal recurrences after 
RILND are expected to occur within the first two years 
after surgery, longer follow-up may be needed to assess the 
risk of late recurrences. Secondly, we acknowledge that 
the retrospective nature of this study may have introduced 
biases and a further prospective collection of the data 
should be needed to more robustly validate this technique. 
Additionally, the data regarding which patients underwent 
a saphenous-sparing procedure in this series have not been 
made available here, thus preventing a better definition of 
the usefulness of this practice in this context. Finally, the 
absence of a matched control group treated with the classic 
RILND prevented comparison of this technique’s onco-
logical and complications’ outcomes with the conventional 
approach, although historical studies have been used.

The presence of metastatic disease in the inguinal 
lymph nodes remains the most important prognostic indi-
cator for penile cancer patients. Traditional RILND is 
associated with a high morbidity rate. We describe the 
technique and outcomes for fascial-sparing RILND which 
provides equivalent oncological outcomes with reduced 
morbidity rates compared to the traditional RILND. 
Refinements of the current surgical technique and surgi-
cal innovation in this field should be continued and further 
implemented in order to identify the optimal management 
strategy for patients with nodal metastatic penile cancer.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00345-​023-​04396-x.
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