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Background: Penile cancer patients with advanced metastatic disease in the inguinal region present a 
therapeutic challenge. We compared the outcomes for patients with advanced inguinal node disease requiring 
myocutaneous flap reconstruction (MFR) against primary closure for N3 disease. 
Methods: A retrospective comparative study of a consecutive cohort of advanced penile cancer patients 
with N3 disease was performed. Patient demographics, presenting symptoms, primary tumour site, stage 
and grade were recorded. The type of MFR used, patient outcomes and post-operative complications were 
recorded from an institutional database. Kaplan-Meier (KM) curves were calculated to analyse the cancer-
specific survival (CSS) rates for the MFR group and compared with the no-MFR group. P values were 
calculated by log-rank and Chi square tests for CSS rates and complications respectively. 
Results: Eighteen patients requiring MFR were identified; mean age 62 years. Ten (55.6%) patients had 
a first presentation with penile cancer and advanced nodal disease with the remaining 8 (44.4%) presenting 
with an inguinal recurrence having already undergone surgery. The majority (n=15) underwent a vertical 
rectus abdominis myocutaneous (VRAM) flap. The average length of stay was 23 days for the MFR group 
versus 8.5 days for the no-MFR group. The 5-year CSS was 20.9% for the MFR group and 39.8% for the 
no-MFR group (P<0.01). 
Conclusions: Aggressive surgical management for patients with extensive nodal disease and flap 
reconstruction is feasible and aids wound management although the long-term prognosis is still poor. 
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Introduction

Genital malignancies including squamous cell carcinoma 
of the penis and the scrotum are rare tumours in Europe 
and North America (1,2). The majority of penile cancer 
cases present with lesions involving the glans penis and 
prepuce. Therefore, the lesion is obvious to the patient 
and if managed early enough, penile preserving surgical 
techniques can be utilised with an excellent functional and 
cosmetic outcome (3,4). The most important predictor of 
survival is the presence and extent of metastatic disease in 
the regional lymph nodes (5-7). Provided that the inguinal 
lymph nodes are either impalpable or staged N1 or N2, the 
options available for the management of the inguinal lymph 
nodes include dynamic sentinel lymph node biopsy (DSNB 
for clinically impalpable disease), superficial modified inguinal 
lymphadenectomy or radical inguinal lymphadenectomy. 

Rarely patients may present with advanced disease due to 
either an aggressive tumour subtype or more often due to a 
delayed presentation to the clinician. These patients present 
a therapeutic challenge, as inevitably they develop local 
infiltration of tumour into the subcutaneous tissues, skin, or 
the deeper structures such as the fascia lata, quadriceps muscles 
and femoral vessels as well as extending into the pelvic cavity.

In these delayed cases the tumour mass can ulcerate 
through the overlying skin leading to an unsightly fungating 
mass or more catastrophically erosion into the adjacent 
femoral vessels may also occur (Figure 1). Disease extension 
into the lower urinary tract or rectum can also impair bowel 
and bladder function in these patients.

The 8th edition of the unified TNM staging for 
penile cancer was published in 2017 (8). This represents 
a consensus between representatives of the American 
Joint Committee on Cancer (AJCC) and the Union 
Internationale Contre le Cancer (UICC). In this updated 
edition, N3 nodal disease refers to fixed inguinal or pelvic 
nodes. Therefore, the presence of N3 disease commonly 
requires an extensive resection of the inguinal lymph nodes 
and overlying skin and subcutaneous tissue. The resulting 
defects which result from these extensive resections are 
often too large to allow primary skin closure and therefore 
reconstructive techniques are required in order to cover 
these defects (Figure 2). The overall prognosis for these 
individuals is poor, although surgical intervention is a 
useful palliative option which allows the patients to be 
discharged home with some form of urinary diversion and 
more manageable wounds. The surgical intervention also 
reduces the tumour burden and allows coverage of the areas 

infiltrated by the disease.
We report the surgical techniques, outcomes, complications 

and patient benefits in our series of patients who have 
presented with loco-regionally advanced penile malignancies 
and N3 disease. 

Methods

A total of 18 patients presented to our unit with advanced 
genital malignancies over a 15-year period. The case 
records of the patients were retrospectively reviewed and 
data recorded onto an institutional database. The mean 
age of the patients was 62 (range, 37–85) years. This was a 
retrospective descriptive comparative study of a consecutive 
cohort of N3 patients undergoing standard of care 
management according to our institutional guidelines. This 
study was registered as a departmental audit. 

The primary tumour stage and grade for each patient is 
listed in Table 1. 

In this series 10 patients (55.6%) presented with a 
primary penile cancer together with concurrent extensive 
nodal disease in the regional nodes who underwent tumour 
resection and reconstruction during the same hospital 
episode. The presenting symptoms (pain, discharge, poor 
hygiene and impaired mobility) and large tumour burden 
(skin and muscle involvement, fungating mass, impending 
erosion into femoral vessels) was felt to be too advanced to 
undergo neoadjuvant chemotherapy or radiotherapy based 
on the multidisciplinary meeting consensus. The remaining 
8 patients (44.4%) presented with recurrent disease in the 
inguinal nodes having already undergone treatment for the 
primary lesion and inguinal lymph nodes. All of the patients 
were staged preoperatively with a staging CT scan (chest, 
abdomen and pelvis) to include the inguinal and pelvic 
lymph nodes and if deemed necessary an MRI of the penis 
and pelvis was performed to allow surgical planning. None 
of the patients within this cohort had distant metastatic 
disease. The tumour was assessed both pre- and intra-
operatively to allow surgical planning. This included degree 
of skin involvement, tumour dimensions on imaging, 
assessing the depth and proximity to the femoral vessels in 
addition to any invasion into adjacent muscles and whether 
it was mobile or fixed. 

Following resection of the primary or recurrent lesion, 
the resulting defect was assessed for primary closure. 
Defects which could not be closed primarily were covered 
using a combination of reconstructive techniques. Patients 
were subdivided into those requiring a myocutaneous 
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flap and those who underwent primary closure. Post-
operative complications were recorded according to the 
Clavien-Dindo classification. P value was calculated using 
a Chi squared test. P value of <0.05 was considered as 
statistically significant.

The majority of patients requiring a urinary diversion 

underwent a formation of a perineal urethrostomy. 
Kaplan-Meier (KM) curves were calculated to analyse 

the cancer-specific survival (CSS) rates for this cohort of 
patients. KM curves were also compared with a cohort of 
N3 patients (n=69) who did not require flap reconstruction 
(Table 2). P value was calculated by log-rank test. P value of 
<0.05 was considered as statistically significant.

Vertical rectus abdominis myocutaneous (VRAM) flap—
technique

The VRAM flap allows coverage of large defects and utilizes 
tissue which is well away from any previously irradiated area. 
The fact that it is a pedicled vascularized flap reduces the 
probability of flap failure provided that the inferior epigastric 
complex has been preserved and not involved in the disease. 

A template of the groin defect is made which is then 
used to mark out the size of the VRAM flap. Once marked 
out the skin and underlying rectus abdominis is mobilized 
and detached superiorly. An incision is then made along 
the medial border of the rectus fascia and the skin island 
is deepened toward the superior portion of the flap until 
the linea alba is seen. The contralateral rectus abdominis 
muscle can be visualized under the rectus fascia. The lateral 
incision parallels the incision in the rectus fascia keeping 
intact a 5-cm width of rectus fascia to be taken with the 
flap (Figure 3). This ensures that the perforators coming off 
the anterior surface of the muscle through the rectus fascia 
are not damaged and the underlying rectus abdominis is 
mobilized and detached superiorly. The inferior epigastric 
vessels should be seen emerging from the lateral portion 
of the rectus muscle. The flap is mobilized on the inferior 
epigastric vascular pedicle and tunneled in order to cover 
the groin defect (Figure 4).

A synthetic mesh is then used to reconstruct the 
abdominal wall and the skin is closed primarily

Results

The case records of all of the patients in the series were 
reviewed. 

Table 3 shows the primary procedures undertaken and the 

Figure 1 Extensive inguinal mass with skin involvement.

Figure 2 Large defect following surgical resection of an extensive 
groin mass.

Table 1 Staging of the primary tumour in the cohort requiring a 
myocutaneous flap

TNM stage n

G2 pT2 3

G3 pT1 2

G3 pT2 4

G3 pT3 7

G3 pT4 2

Table 2 Demographics and complications in the N3 group with no-MFR

No. of patients Mean age (years) Chemo/radiotherapy No. of deaths due to penile cancer 5-year cancer-specific survival

69 62 36 25 39.8%

MFR, myocutaneous flap reconstruction.
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Figure 4 The flap is mobilized on the inferior epigastric vascular 
pedicle and tunneled in order to cover the groin defect.

Figure 3 The skin and underlying rectus abdominis is mobilized 
and detached superiorly.

Table 3 Primary procedure performed, time to recurrence and alive/dead status

Patient 
No.

Location of initial 
lesion

TNM stage Primary operation
Time to 
recurrence

Alive/
dead

1 Glans G3pT3 Partial penectomy and bilateral RILND + VRAM None Dead

2 Glans + foreskin G3 pT2 Partial penectomy and bilateral RILND + VRAM None Dead

3 Glans + Foreskin G3 pT2 Glansectomy 24 months Dead

4 Glans + corona G3pT3 Partial penectomy and bilateral RILND + VRAM None Dead

5 Glans + shaft G3pT3 Penectomy and bilateral RILND 5 months Dead

6 Glans + shaft G2 pT2 Partial penectomy and bilateral RILND 8 months Dead

7 Shaft G3pT1 Partial penectomy and bilateral RILND + VRAM None Dead

8 Corona G2 pT2 Partial penectomy and bilateral RILND 50 months Alive

9 Shaft G3pT3 Partial penectomy and bilateral RILND 36 months Dead

10 Glans + corona G3pT3 Glansectomy and bilateral RILND 12 months Dead

11 Foreskin G2pT2 Circumcision and right RILND 38 months Alive

12 Glans G3pT1 Partial penectomy and bilateral RILND + VRAM None Dead

13 Glans G3 pT2 Partial penectomy + declined RILND 5 years Dead

14 Penis/urethra G3pT4 Radical penectomy, prostatectomy, bilateral RILND + pedicled 
gracilis flap

N/A Dead

15 Glans G3 pT2 Penectomy and bilateral RILND, perineal urethrostomy + VRAM None Dead

16 Glans G3pT3 Total penectomy, urethrectomy, WLE left mass + bilateral RILND 
+ VRAM flap

None Dead

17 Glans G3 pT4 Excision of pubic mass, total penectomy, perineal urethrostomy, 
bilateral RILND + VRAM flap

None Dead

18 Glans G3pT3 Glansectomy, right RILND + VRAM 25 months Dead

WLE, wide local excision; RILND, radical inguinal lymph node dissection; VRAM, vertical rectus abdominis myocutaneous flap; N/A, not 
available.
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time interval to first developing recurrent disease in those 
patients with an interval presentation to advanced disease. 

Wound related issues and surgical site infection were the 
main complications for this cohort and are listed in Table 4 
according to the Clavien-Dindo classification. Symptomatic 
lymphoceles were managed conservatively with aspiration/
drainage and they all eventually resolved.

The most commonly utilised myocutaneous flap involved 
the use of a pedicled VRAM flap (n=15). Generally, this was 
harvested from the contralateral side to the groin defect 
following resection of the inguinal mass. 

A typical presentation is shown in Figure 1 which illustrates 

an extensive groin mass due to metastatic penile cancer. 
Following surgical resection, the large defect (Figure 2)  
is covered using a contralateral VRAM flap (Figure 5). In 
cases where there were smaller defects (n=3), either the 
tensor fascia lata (TFL) flap (unilateral or bilateral) or 
gracilis flap was employed. In all the cases, a pedicled flap 
was used.

The N3 cohort was divided into those requiring a 
myocutaneous flap reconstruction (MFR) and those which 
underwent primary closure (no-MFR). 

The median length of hospital stay was 23 days (range, 
10–45 days) in the MFR group. Overall, we were able to 

Table 4 Post-operative complications according to Clavien-Dindo classification

Variable
MFR group No-MFR group 

No. of patients (%) Complications (P=0.310) No. of patients (%) Complications (P=0.310)

Mortality

<30 days after surgery 0 – 0 –

During hospital admission 1 (5.6) – 0 –

Clavien-Dindo

None 4 (22.2) – 24 (34.8) –

I 5 (27.8) Lymphocele [2]; minor 
wound dehiscence [3]

0 –

II 7 (38.9) Groin abscess [2]; wound 
infection [4]; partial skin 
necrosis [1]

43 (62.3) PE/DVT [6], pneumonia [2], 
wound infection [12], wound 
dehiscence [5], lymphocele [18]

IIIA 1 (5.6) Wound dehiscence [1] 0 –

IIIB 0 – 2 (2.9) Wound infection [1], wound 
dehiscence [1]

IV 0 – 0 –

V 1 (5.6) Death [1] 0 –

Major complications

Pulmonary embolism/deep 
vein thrombosis

0 – 6 (8.7) –

Pneumonia 0 – 2 (2.9) –

Sepsis 0 – 1 (1.4) –

Complications requiring 
surgery

Wound dehiscence 
requiring VAC dressing

1 (5.6) – 1 (1.4) –

Wound infection requiring 
debridement

0 – 1 (1.4) –

MFR, myocutaneous flap reconstruction; PE, pulmonary embolism; DVT, deep vein thrombosis. 
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discharge all but one of the MFR patients back to their home. 
Post-operatively 10 patients underwent adjuvant 

radiotherapy due to their extensive disease. A further 6 
patients underwent adjuvant chemotherapy using cisplatin-
based regimes. Five patients underwent neoadjuvant 
chemotherapy. Out of the 18 patients included in the MFR 
group, two are still alive. Two of the patients died from causes 
unrelated to penile cancer (cardiac arrest & pneumonia). The 
median survival for this cohort was 11 months.

The median length of hospital stay for the no-MFR 
group was 8.5 days (range, 1–38 days).

Overall, 45 patients developed various complications in 
the no-MFR group; ranging from pulmonary embolism, 
deep vein thrombosis, pneumonia to wound infection, 
wound dehiscence and lymphocele. Only 2 patients required 
a return to the operating theatre, 1 for application of a VAC 
dressing following wound dehiscence and the other for 
wound debridement due to infection. 

To date 25 (36.2%) patients have died from penile 

cancer in this group. The median survival was 60 months 
in the no-MFR group (Table 2). The 5-year CSS was 20.9% 
for the MFR group and 39.8% for the no-MFR group  
(P<0.01). 

Figure 6 shows the disease-specific survival within the 
cohorts. 

Discussion

Patients presenting with advanced penile cancer and 
extensive nodal disease have a poor prognosis and are a 
difficult group of patients to manage as there is very little in 
the way of effective chemotherapy or radiotherapy available 
which can achieve a complete response. In the majority 
of cases the surgical intervention is deemed palliative. 
The current EAU guidelines recommend management of 
patients with large and bulky inguinal lymph nodes by a 
multimodal approach. Neoadjuvant chemotherapy to down-
size the lymph nodes followed by radical lymphadenectomy 
in responders is recommended although the evidence for 
this is limited (9). Additionally, there is a paucity of data 
related to the use and benefits of neoadjuvant radiotherapy 
regimens in cases with advanced disease. Radiotherapy for 
advanced lymph node disease remains a palliative treatment 
modality. Until the data available is more meaningful, clear 
guidelines are unavailable and a case by case approach is 
utilised for each patient. In this study, only 5 patients were 
deemed medically fit to undergo neoadjuvant chemotherapy 
due to the advanced nature of their disease. In addition, the 
current EAU guidelines for neoadjuvant chemotherapy in 
bulky fixed inguinal masses are relatively new, whereas our 
study spans over a 15-year period.

The aim of surgical intervention in this group of patients 
is to reduce the morbidity associated with an extensive 
ulcerating malodorous regional lymph node mass and local 
disease extension as well as providing a means for urinary 
diversion. Surgical resection of these lesions allows patients 
to regain a degree of mobility, allow better pain control 
and reduce the risk of fatal vascular invasion. In addition 
to this, patients have the opportunity to go home without 
debilitating lymphadenopathy and unsightly tumour growth 
and therefore have a more dignified period of survival. 

Although this is a challenging group of patients to treat, 
we have demonstrated that in well-motivated patients 
with a reasonable performance status, where the disease 
is surgically resectable, 16/18 patients were able to be 
discharged home. The remaining patient was discharged to 
a hospice. One patient had a post-operative cardiac arrest 

Figure 6 Cancer-specific survival rates compared with N3 cohort 
which did not require a flap. MFR, myocutaneous flap reconstruction.
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Figure 5 The defect covered by a contralateral VRAM flap. 
VRAM, vertical rectus abdominis myocutaneous flap.
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and died within 1 week of his surgery. The reduction in 
the tumour burden combined with better mobility and 
reduced genital lymphoedema also allowed for adjuvant 
chemotherapy treatment to be delivered to 6 patients 
postoperatively. 

Adjuvant chemotherapy has been utilised in a previous 
study involving patients with fixed inguinal lymph nodes. In 
all, 56% of patients with irresectable disease who underwent 
cisplatin and 5-FU treatment were found to be resectable (10).  
In patients with advanced disease the results are not so 
good with a 32% complete/partial response rate and 12% 
treatment related mortality (11). Patients presenting 
with fixed nodal disease as in our series were considered 
unsuitable for chemotherapy due to the extent of the disease 
and the poor performance status. One patient developed 
septicaemia due to the wound infection and required early 
surgical intervention. However, the combination of taxanes, 
cisplatin and 5-FU may show a better response rate in the 
future and thereby have a role in the neoadjuvant setting 
with this group of patients (9). 

External beam radiotherapy is used to reduce local 
recurrence rates following inguinal lymphadenectomy 
where there is extracapsular extension. However, in cases 
of fixed nodal disease, radiotherapy followed by surgical 
debulking runs the risk of significant wound complications. 
The tumour burden may also be extensive, such that a large 
irradiated field is required. Nevertheless, in those patients 
with a poor performance status, radiotherapy may reduce 
the tumour burden and reduce symptomatic bleeding 
associated with large ulcerating lesions.

The most commonly performed procedure in this 
series involved removal of the inguinal lymph nodes/mass 
and coverage of the defect with a VRAM flap. This was 
successfully performed in 15 patients with complications 
being limited to lymphoceles or partial wound breakdown 
which healed with conservative treatment. However, in one 
patient the abdominal wound from the donor site broke 
down due to skin necrosis and highlighted the need to 
ensure that the flap is harvested such that the muscle and the 
immediate overlying skin and subcutaneous tissue is taken 
without extending laterally and therefore compromising 
the blood supply. In this particular case the wound healed 
by secondary intention after a prolonged period of time 
with the aid of vacuum-assisted closure (VAC) dressing. 
The VRAM flap as previously described can be mobilised 
sufficiently to cover large lower abdominal defects and groin 
defects and allows healing on a well vascularised bed (12).  
This is one of the largest reported series of the use of a 

VRAM flap to cover the inguinal wound defect following 
extensive inguinal tumour resection in penile cancer patients. 

Alternative tissue coverage can utilise a TFL flap or 
gracilis pedicled flap which has been used successfully in 
other series to cover groin defects (13,14). With the TFL 
flap particularly, distal flap necrosis can be a problem 
especially with longer flaps and therefore we found that the 
larger defects were better served by using a VRAM flap. 

The 5-year CSS in the no-MFR group was better 
(39.8% vs. 20.9%) compared to the MFR group. This 
is likely due to the advanced disease presentation and 
increased tumour burden resulting in higher risk of 
occult micrometastatic disease in the MFR group. 
Additionally, 36 (52%) patients from the no-MFR 
group received adjuvant chemotherapy/radiotherapy. 
Also, patients in the no-MFR group are likely to have a 
better performance status due to a lower disease burden. 
However, it has been reported that both chemotherapy and 
or radiotherapy do not improve overall survival in penile 
cancer patients (15). Recently, Joshi et al. demonstrated 
on a multivariate analysis  of  1,123 penile cancer 
patients’ that lymph node dissection (HR, 0.64; 95% CI,  
0.52–0.78; P < 0.001) was associated with better overall 
survival, while neither chemotherapy (HR, 1.01; 95% CI, 
0.80–1.26; P=0.95) nor radiotherapy (HR, 0.85; 95% CI, 
0.70–1.04; P=0.11) was associated with overall survival (16). 
In another recent systematic review by Robinson et al., they 
failed to demonstrate good quality evidence to support the 
benefit of radiotherapy following lymphadenectomy in terms 
of relapse or survival (17). Ottenhof et al. studied 15 penile 
cancer patients with advanced disease from two centres, they 
demonstrated that surgical resection with reconstruction 
of the groin is associated with a risk of perioperative 
complications, including high-grade Clavien-Dindo 
complications. Ten of the 15 patients (67%) died of their 
disease, whereas 14 of the 18 patients (77.8%) in our cohort 
died of their disease. They concluded that surgery must be 
carefully considered in this group of patients as there is a lack 
for alternative efficacious treatment options (18). 

The no-MFR group required less skin and subcutaneous  
tissue excision, shorter operative time, primary wound 
closure without tension on the skin and therefore a quicker 
recovery. Although, this group of patients underwent less 
extensive surgery with shorter anaesthetic times and hospital 
stay, the complication rates still remain high (Table 2). This 
may reflect the aggressive nature of cancers presenting 
with N3 disease and a poor performance status. Despite 
numerous advances in the last decade in the management 
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of penile cancer, the overall prognosis of these patients 
remains poor (15).

Currently 11% of the patients who have undergone 
surgery for advanced disease are still alive. We have 
demonstrated that in well-motivated patients, surgical 
resection of highly advanced tumours is feasible and should 
be performed in a multimodality setting. 

Our literature review found this study is one of the 
largest series using the VRAM flap for extensive inguinal 
disease in penile cancer patients from a single centre. 

The limitations of our study are the retrospective nature 
and the relatively small cohort size. However, penile cancer 
is a rare cancer and cases requiring MFR are limited. Due 
to the retrospective design of the study, we were unable to 
use validated quality of life measurement tools to objectively 
assess any changes.

Conclusions

The options for patients with penile tumours and fixed 
nodal disease are limited. Current chemotherapeutic 
regimes show a promising yet limited response in the 
neo-adjuvant setting. These patients often present with a 
poor performance status and are unlikely to tolerate the 
side effects of chemotherapy. Surgical resection of these 
lesions with reconstruction offers both symptom control 
and in those patients without M1 disease, a chance for 
cure. With targeted therapies now increasingly being 
investigated, previous non-responders may now be able 
to reduce the tumour burden and therefore allow surgical 
resection. Until these options are more effective, a case 
by case approach is required in order to manage the cases 
presenting with extensive disease. 
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