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Background: Penile cancer (PeCa) is rare, and the survival of patients with
advanced disease remains poor. A better understanding of where treatment fails
could aid the development of new treatment strategies.
Objective: To describe the disease course after pelvic lymph node (LN) treatment for
PeCa.
Design, setting, and participants: We retrospectively analysed 228 patients who
underwent pelvic LN treatment with curative intent from 1969 to 2016. The main
treatment modalities were neoadjuvant chemotherapy, chemoradiation, and pelvic
LN dissection.
Outcome measurements and statistical analysis: In the case of multiple recurrence
locations, the most distant location was taken and recorded as follows: local
(penis), regional (inguinal and pelvic LN), and distant (any other location). A com-
peting risk analysis was used to calculate the time to recurrence per location, and a
Kaplan-Meier analysis was used for overall survival (OS).
Results and limitations: The median follow-up of the surviving patients was 79 mo.
The reason for pelvic treatment was pelvic involvement on imaging (29%), two or
more tumour-positive inguinal LNs (61%), or inguinal extranodal extension (52%).
More than half of the patients (61%) developed a recurrence. The median
recurrence-free survival was 11 mo. The distribution was local in 9%, regional
in 27%, and distant in 64% of patients. The infield control rate of nonsystemically
treated patients was 61% (113/184). From the start of pelvic treatment, the med-
ian OS was 17 mo (95% confidence interval 12–22). After regional or distant
recurrence, all but one patient died of PeCa with median OS after a recurrence
of 4.4 (regional) and 3.1 (distant) mo. This study is limited by its retrospective
nature.
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Conclusions: The prognosis of PeCa patients treated on their pelvis who recur
despite locoregional treatment is poor. The tendency for systemic spread empha-
sises the need for more effective systemic treatment strategies.
Patient summary: In this report, we looked at the outcomes of penile cancer patients
in an expert centre undergoing various treatments on their pelvis. We found that
survival is poor after recurrence despite locoregional treatment. Therefore, better
systemic treatments are necessary.
� 2022 The Author(s). Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY license (http://creativecommons.

org/licenses/by/4.0/).
Table 1 – Baseline characteristics of 228 patients treated on their
pelvis with curative intent

Age, median (IQR) 65 (57–71)
Treatment period, n (%)
1969–1987 9 (3.9)
1988–1993 13 (5.7)
1994–2000 30 (13)
2001–2012 139 (61)
2013–2016 37 (16)

Pelvic treatment as part of first treatment, n (%) 154 (68)
Pathological T stage, n (%)
pT1 29 (13)
pT2 100 (44)
pT3 75 (33)
pT4 10 (4.4)
pTx 14 (6.1)

Differentiation, n (%)
Grade 1 34 (15)
Grade 2 102 (45)
Grade 3 77 (34)
Unknown 15 (6.6)

Positive primary tumour resection margin, n (%) 24 (11)
Clinical N stage, n (%)
cN0 31 (14)
1. Introduction

Penile cancer (PeCa) is thought to exhibit a predictable step-
wise lymphatic metastatic pattern [1]. From the primary
lesion, cancer first spreads to the inguinal lymph nodes
(LNs; pN1–2), then to the pelvic LNs (pN3), and ultimately
to the para-aortal LNs or distant sites (M1) [1]. Distant
metastases are atypical without concurrent LN spread [2].
Therefore, LN metastases are the main predictor of survival
in PeCa patients, emphasising the need for effective LN
treatment [3,4]. Over the last decade, pelvic LN metastasis
treatment consisted of different treatment modalities and
combinations [5]. Historically, pelvic treatment consisted
of surgery only. Adjuvant radiation was added for patients
at a high risk of regional recurrence in the pelvic area [6].
In current guidelines, neoadjuvant chemotherapy is recom-
mended in patients presenting with pelvic metastases on
imaging [7]. However, not all pelvic metastases are seen
on imaging, and high-level evidence showing effective
neoadjuvant chemotherapy is lacking [8]. Available evi-
dence also shows a high level of toxicity [9,10]. In the group
of patients without radiological signs of pelvic LN involve-
ment with two or more tumour-positive ipsilateral inguinal
LN metastasis or the presence of extranodal extension
(ENE), surgical treatment of the pelvis (so-called prophylac-
tic pelvic treatment) is recommended [7,11]. Despite cur-
rent treatment strategies, the 5-yr cancer-specific survival
(CSS) of patients with pN3 disease is as poor as 37% [12].
However, the recurrence pattern after treatment with cura-
tive intent is not precisely known. A step towards under-
standing the high failure rate after pelvic treatment to
improve treatment strategies in the future could be to eval-
uate whether, when, and where cancer recurs. Therefore,
the main objective of this study was to describe the disease
course after pelvic LN treatment for PeCa. Secondary objec-
tives are the recurrence pattern, prognosis after pelvic treat-
ment, and prognosis after recurrence.
cN1 86 (38)
cN2 40 (18)
cN3 71 (31)

Suspicious pelvic nodes on imaging, n (%)
None 47 (21)
Unilateral 45 (20)
Bilateral 20 (8.8)

�2 tumour-positive inguinal lymph nodes per groin at pathology, n (%)
Unilateral 94 (41)
Bilateral 44 (19)

Inguinal ENE at pathology, n (%)
Unilateral 85 (37)
Bilateral 34 (15)

IQR = interquartile range; ENE = extranodal extension.
2. Patients and methods

In total, 228 PeCa patients who underwent treatment of the pelvic nodes

with curative intent between 1969 and 2016 were evaluated retrospec-

tively. Patients for whom pelvic treatment was part of their primary

treatment and those for whom it was part of the treatment for a recur-

rence were both included. Hospital records older than 1969 could not be

tracked reliably. The medical record review was finalised in 2018 to

enable a substantial follow-up. Patient and follow-up data were

recorded from our institutional PeCa database. The eighth tumour-
node-metastasis (TNM) classification was used. Previously, tumours

were restaged retrospectively by an expert uropathologist to the seventh

TNM classification, from which they were updated to the eighth version

using the previously revised pathology reports [12]. Clinical N stage was

based on staging with palpation and ultrasound from 2001 prior to

dynamic sentinel node biopsy or inguinal treatment. Pathological N

stage was recorded as not evaluable (pNx) for patients treated with

chemoradiation or neoadjuvant chemotherapy. Missing items were col-

lected from the electronic patient records or digitalised written records.

The institutional review board approved this study (IRBd20-001) and

waived the need for informed consent.

Different treatment protocols for pelvic LNs have been applied over

the years [12]. In short: in 1988, indications for prophylactic pelvic lym-

phadenectomy after inguinal dissection were formulated together with

standardised follow-up and imaging. Patients with pelvic involvement

on imaging underwent pelvic lymphadenectomy. In 2008, neoadjuvant

chemotherapy was added to treat patients with radiologically (and

http://creativecommons.org/licenses/by/4.0/
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Table 2 – Unadjusted relation between recurrence and patient, treatment, and tumour characteristics

No recurrence Recurrence HR (95% CI) p value

n (%) 90 (39) 138 (61)
Age, median (IQR) 65 (59–73) 64 (55–70) 0.98 (0.96–1.0) 0.02
Characteristics known before pelvic treatment
Treatment period, n (%)
1969–1987 3 (33) 6 (67) 0.95 (0.37–2.5) 0.92
1988–1993 9 (69) 4 (31) 0.27 (0.08–0.91) 0.03
1994–2000 11 (37) 19 (63) 0.93 (0.51–1.7) 0.81
2001–2012 56 (40) 83 (60) 0.75 (0.48–1.2) 0.19
2013–2016 11 (30) 26 (70) Ref

Moment of treatment, n (%)
First treatment 59 (38) 95 (62) Ref
Recurrence treatment 31 (42) 43 (58) 0.89 (0.62–1.3) 0.56

Main treatment modality, n (%)
Chemoradiation 7 (30) 16 (70) Ref
Neoadjuvant chemotherapy 15 (41) 22 (59) 0.71 (0.37–1.4) 0.32
Prophylactic PLND 56 (39) 86 (61) 0.80 (0.47–1.4) 0.43
Therapeutic PLND 10 (42) 14 (58) 0.84 (0.41–1.7) 0.63

Suspicious pelvic nodes on imaging, n (%)
None 19 (40) 28 (60) Ref
Unilateral 10 (22) 35 (78) 1.6 (0.97–2.6) 0.067
Bilateral 9 (45) 11 (55) 0.89 (0.43–1.8) 0.75

Characteristics known after pelvic treatment
Adjuvant radiotherapy, n (%)
No 71 (44) 92 (56) Ref
Yes 11 (27) 30 (73) 1.3 (0.86–2.0) 0.21

Differentiation, n (%)
Good 15 (44) 19 (56) Ref
Intermediate 44 (43) 58 (57) 1.1 (0.62–1.8) 0.83
Poor 23 (30) 54 (70) 1.4 (0.80–2.4) 0.25

Pathological N stage, n (%)
pN0 4 (100) 0 (0)
pN1 13 (87) 2 (13) 0.10 (0.03–0.42) 0.002
pN2 18 (64) 10 (36) 0.28 (0.14–0.57) <0.001
pN3 33 (27) 88 (73) Ref
pNx 22 (37) 38 (63) 0.72 (0.49–1.1) 0.11

Pathology pelvic nodes, n (%)
Negative 66 (55) 54 (45) Ref
Positive 15 (21) 58 (79) 2.7 (1.8–3.9) <0.001

ENE, n (%)
Absent 51 (61) 32 (39) Ref
Present 35 (28) 88 (72) 2.6 (1.7–4.0) <0.001

CI = confidence interval; HR = Hazard ratio; IQR = interquartile range; PLND = pelvic lymph node dissection; ENE = extranodal extension; Ref = reference.

Fig. 1 – Cumulative incidence curves of the competing risk analyses for different recurrence locations after the start of pelvic treatment.
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Table 3 – Most distant location of the first recurrence after pelvic
treatment

Local Regional Distant

n (%) 12 (9.1) 36 (27) 84 (64)
Age, median (IQR) 65 (56–74) 67 (54–71) 63 (56–68)
Characteristics known before pelvic treatment
Treatment period, n (%)
1969–1987 0 (0) 3 (60) 2 (40)
1988–1993 0 (0) 0 (0) 3 (100)
1994–2000 1 (5.3) 5 (26) 13 (68)
2001–2012 11 (14) 25 (32) 43 (54)
2013–2016 0 (0) 3 (12) 23 (88)

Moment of treatment, n (%)
Primary treatment 7 (7.5) 25 (27) 61 (66)
Recurrence treatment 5 (13) 11 (28) 23 (59)

Main treatment modality, n (%)
Chemoradiotherapy 0 (0) 2 (13) 14 (88)
Neoadjuvant chemotherapy 0 (0) 6 (32) 13 (68)
Prophylactic PLND 11 (13) 24 (29) 48 (58)
Therapeutic PLND 1 (7.1) 4 (29) 9 (64)

Suspicious pelvic nodes on imaging, n (%)
None 3 (11) 7 (25) 18 (64)
Unilateral 1 (3) 8 (24) 25 (74)
Bilateral 0 (0) 2 (20) 8 (80)

Characteristics known after pelvic treatment
Adjuvant radiotherapy, n (%)
No 11 (13) 28 (32) 49 (56)
Yes 1 (3.6) 6 (21) 21 (75)

Differentiation, n (%)
Good 1 (5.9) 10 (59) 6 (35)
Intermediate 4 (7.1) 12 (21) 40 (71)
Poor 7 (13) 12 (23) 33 (63)

Pathological N stage, n (%)
pN1 0 (0) 1 (50) 1 (50)
pN2 4 (44) 3 (33) 2 (22)
pN3 8 (9.0) 24 (28) 54 (63)
pNx 0 (0) 8 (23) 27 (77)

Pathology pelvic nodes, n (%)
Negative 9 (17) 14 (26) 30 (57)
Positive 3 (5.4) 18 (32) 35 (63)

ENE, n (%)
Absent 6 (19) 11 (35) 14 (45)
Present 6 (7.0) 22 (26) 58 (67)

IQR = interquartile range; ENE = extranodal extension; PLND = pelvic
lymph node dissection.
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mostly cytologically proven) evidence of pelvic nodal involvement. The

rationale was based on an analysis of treatment results and worldwide

trends [13,14]. Patients with locally advanced primary tumours or irre-

sectable inguinal metastases were also treated with neoadjuvant

chemotherapy or chemoradiation [9]. From 2005, imaging changed grad-

ually from computed tomography (CT) to fluorodeoxyglucose (FDG)-

positron emission tomography (PET)/CT [15]. From 2013, neoadjuvant

chemotherapy was gradually replaced by chemoradiation, followed by

surgery only in case of residual disease [16]. Solely patients treated with

curative intent were included in the current study.

Four main treatment categories were defined: prophylactic pelvic LN

dissection (PLND), therapeutic PLND, neoadjuvant chemotherapy, and

chemoradiation. A therapeutic PLND was performed in case of suspicious

pelvic LNs on imaging. Our centre applied the following neoadjuvant

chemotherapy regimens: methotrexate/bleomycin/cisplatin, cisplatin/5-

fluorouracil (FU)/docetaxel (TPF), or cisplatin/5-FU. The indication for

the various regimenswas at the discretion of themedical oncologist. Dur-

ing response evaluation, residual disease determined by pelvic imaging

was mostly treated with surgery. Chemoradiation consisted of 33 daily

fractions of 1.5–1.8 Gray, with intravenousmitomycin on day 1 and cape-

citabine tablets on radiation days. Residual lesions after chemoradiation

(on PET/CT) were resected surgically. Adjuvant radiation or chemotherapy

after surgery was administered to patients with high-risk LN basins (mul-

tiple positive LNs or ENE). Pelvic imagingwas based on CT or FDG-PET/CT,
and performed prior to treatment in the presence of suspicious palpable

inguinal LN or positive inguinal fine-needle aspiration cytology. Imaging

was performed at least 6 wk after neoadjuvant chemotherapy or

chemoradiation. Follow-up was calculated from the start of pelvic treat-

ment until recurrence or death. We discussed all treatment decisions in

our weekly uro-oncology multidisciplinary team meeting.

Recurrences after pelvic treatment were identified by physical exam-

ination, imaging, cytology, or histopathology. We combined recurrences

and progression in the current study because the distinction between

recurrences and progression was not always possible due to the study’s

retrospective nature. The location of recurrence was scored as follows:

(1) local (penis only), (2) regional (inguinal or pelvic LNs), or (3) distant

(any other location, including lymphangitis carcinomatosis). In patients

with multiple recurrences, the most distant site was scored in the fol-

lowing order: distant, regional, and local. The location(s) of distant

metastases, which could be multiple locations per patient, was recorded

separately. Infield recurrences occurred in treated LN basins, whereas

outfield recurrences occurred in untreated LN basins or distant sites.

Categorical variables were expressed as counts and percentages, and

continuous variables were reported as the medians and interquartile

ranges (IQRs). Unadjusted Cox regression was used to calculate hazard

ratios (HRs) for the time to recurrence for different treatments and

tumour characteristics. A competing risk analysis was used to evaluate

the time to recurrence per location, and a Kaplan-Meier analysis was

used to assess overall survival (OS) from the start of treatment and from

the first recurrence. A comparison of survival curves was performed

using the log-rank test. The recurrence pattern was analysed by taking

the most distant recurrence within a patient and calculating the number

as a crude percentage of the total number of patients with any recur-

rence (ie, conditional on developing a recurrence). Analyses were per-

formed using R version 4.0.3 (R Foundation for Statistical Computing,

Vienna, Austria).
3. Results

In total, 228 patients were included. Of these patients, 154
(68%) underwent pelvic treatment as part of their first treat-
ment (Table 1). Most patients (142; 62%) were treated with
prophylactic PLND (Supplementary Fig. 1). The median
follow-up of (surviving) patients was 79 (minimum 22;
IQR 62–137) mo. The main treatment modalities in relation
to the treatment period are provided in Supplementary
Table 1.

3.1. Predictors of recurrence

A recurrence was diagnosed in 138 (61%) patients during
follow-up. The median recurrence-free survival after the
start of pelvic treatment was 11 (7.7–18) mo. Within 2 yr,
97% of recurrences occurred. The risk of recurrence
increased with pathological N stage, presence of positive
pathological pelvic LNs, and the presence of ENE (Table 2).
Subgroup analyses of only prophylactic PLNDs (n = 142)
showed similar results to the entire cohort (Supplementary
Table 2).

3.2. Site of recurrence

In six patients, the location of recurrence was unknown
(3%). One year after pelvic treatment, 5.0% of patients died
from other causes without a recurrence, 4% had local recur-
rence, 14% had a regional recurrence, and 33% had a distant



Fig. 2 – Locations of metastasis of 84 patients with a distant recurrence. Patients could havemultiple distant locations. Percentages are the number of patients
at a location divided by the total number of patients with distant metastasis. carc. = carcinomatosis; LN = lymph node.
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recurrence (Fig. 1). At the end of follow-up, the distribution
of the most distant location of the first recurrence was as
follows: local 12 (9%), regional 36 (27%), and distant 84
(64%). There was no statistically significant difference
between the applied treatment modalities. Recurrences
were distant more often in patients with ENE (67%) than
in patients without ENE (45%). In patients with negative
pathological pelvic nodes at therapeutic or prophylactic
PLND, recurrences were distant in a majority of patients
(57%). In patients with pathological positive pelvic nodes,
this percentage of distant recurrences was only slightly
higher (63%; Table 3). Subgroup analyses of prophylactic
PLNDs showed similar results (Supplementary Table 3).
The infield control rate of the 184 nonsystemically treated
patients was 61% (113/184). Simultaneously, more than half
of these patients (109/184, 59%) developed a recurrence,
with 35% (38/109) being solitary and outside of the field
of treatment (Supplementary Table 4). The lungs were the
most frequently diagnosed distant metastasis site (43/84
[51%]; Fig. 2).
3.3. Survival

The cause of death was missing for two patients. The med-
ian OS and CSS from the start of pelvic treatment for all
patients were 17 (95% confidence interval [CI] 12–22) and
18 (95% CI 13–29) mo, respectively. The 5-yr OS and CSS
were 33% (95% CI 28–40%) and 39% (95% CI 33–46%;
Fig. 3A), respectively. Patients for whom pelvic treatment
was part of their primary treatment had similar median
OS to patients for whom pelvic treatment was part of treat-
ment for a pelvic recurrence after prior local and inguinal
therapy (9.3 vs 14 mo; p = 0.56; Supplementary Fig. 2). After
pelvic treatment, all but one patient with a regional or dis-
tant recurrence died of PeCa. The median CSS after recur-
rence by recurrence location was 22 (95% CI 7.4–infinite),
4.4 (95% CI 2.7–7.7), and 3.1 (95% CI 2.1–4.8) mo for local,
regional, and distant recurrences, respectively (Fig. 3B).

4. Discussion

This study evaluates the disease course after pelvic treat-
ment for locally advanced PeCa. More than half of patients
who undergo pelvic treatment develop a recurrence despite
extensive (multimodal) treatment, of which more than half
recurrences are at distant sites.

The recurrence rate after pelvic treatment (61%) in this
study is, as expected with more advanced disease, much
higher than after inguinal LN dissection (ILND; 31%), as
reported by Chakiryan et al [17]. Likewise, the number of
distant recurrences as a fraction of the total number of
recurrences is higher after pelvic treatment (64%) than after



Fig. 3 – Cancer-specific survival from (A) the start of pelvic treatment and (B) the first recurrence after pelvic treatment.
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ILND (46%) [8]. The time to recurrence was also shorter after
pelvic treatment (97% of recurrences within 24 mo) than
after ILND (95% of recurrences within 48 mo) [17].

The different treatment modalities applied throughout
the years did not show different hazard rates for recurrence.
We acknowledge that this retrospective study suffers from
inherent biases due to developing treatments and diagnos-
tics over time. Nevertheless, it is intriguing from a clinical
perspective that there was no statistically significant differ-
ence in OS between patients who received primary pelvic
treatment or patients treated for a recurrence requiring pel-
vic treatment. Similar survivalmight be caused by a selection
bias as the patients who have a recurrence and receive cura-
tive pelvic treatment have not yet developed distant metas-
tasis and might thus have a less aggressive tumour.

The strong tendency for distant spread is even more
intriguing from a biological perspective. Distant recurrence
occurred in 26/94 (28%) patients without pathological pel-
vic nodal involvement at prophylactic or therapeutic pelvic
node dissection, which is more than half of all recurrences
in this group. There are no distant metastases without
regional LN metastasis, as patients had either inguinal
metastasis prior to pelvic treatment or regional LN metasta-
sis synchronous with the distant metastasis. These findings
show that the efficacy of surgery alone as pelvic treatment
is limited and stress the urgent need for more effective (sys-
temic) treatment options. From our analysis, it remains
unclear which factors are responsible for this biological
behaviour.

After the diagnosis of a recurrence, only a minority of
patients survived longer than 1 yr. Patients with a regional
recurrence did slightly better than those with distant recur-
rences. Surprisingly, over half of the patients with only a
local recurrence at first also died within 2 yr after the start
of pelvic treatment, suggesting a lack of regional and sys-
temic disease control after pelvic treatment.

This study is limited by its retrospective nature and the
inherent missing data and selection bias accompanying this
type of research. The variation in diagnostic imaging and
treatment protocols within the almost 50-yr period, as
described in the Patients and methods section, further lim-
its this study. Owing to limited patient numbers in some
groups, recurrence patterns between treatment modalities
could not be compared directly. Nevertheless, our study still
represents one of the largest cohorts of PeCa patients who
underwent pelvic treatment and underlined the need for
new, more effective systemic treatment options for patients
with an indication for pelvic treatment.
5. Conclusions

This study highlights a strong tendency for recurrence and
systemic spread in PeCa patients who underwent pelvic
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treatment. Despite treatment, these patients’ prognosis
remains poor, emphasising the need for more effective sys-
temic treatment strategies.
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