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1. Introduction

ABSTRACT

Penile metastasization is an uncommon condition, mostly derived from primitive advanced abdominal
cancers, with disabling symptoms. Palliative treatment, in reason of poor prognosis patients, is frequently
surgical with destructive management. We report two cases of penile metastasis, from primitive prostatic
adenocarcinoma and primitive urothelial carcinoma, effectively managed with radiation treatment at our
institution. A three-dimensional conformal radiation therapy with 42 Gy to the planning target volume
in 14 fractions was delivered. Radiation treatment was safely delivered, with low toxicity profile and
achieved adequate symptoms control without compromising genitourinary functions. Radiation therapy

should be considered in management of rare penile metastases.
© 2021 Société francaise de radiothérapie oncologique (SFRO). Published by Elsevier Masson SAS. All
rights reserved.

RESUME

La métastase pénienne est une affection rare, principalement dérivée de cancers abdominaux évolués
primitifs, avec des symptomes invalidants. Le traitement palliatif, en raison du pronostic défavorable, est
souvent chirurgical avec une prise en charge destructive. Nous rapportons deux cas de métastases péni-
ennes, d’adénocarcinome prostatique primitif et de carcinome urothélial primitif, gérées efficacement
par radiothérapie dans notre établissement. Une radiothérapie conformationnelle tridimensionnelle de
42 Gy dans le volume cible prévisionnel en 14 fractions a été délivrée. La radiothérapie a été administrée
en toute sécurité, avec un faible profil de toxicité et a permis un controle adéquat des symptdomes sans
compromettre les fonctions génito-urinaires. La radiothérapie doit étre envisagée dans la prise en charge

des rares métastases péniennes.
© 2021 Société francaise de radiothérapie oncologique (SFRO). Publié par Elsevier Masson SAS. Tous
droits réservés.

[1]. They mostly origin from advanced pelvic primary cancers,
spreading via hematogenous and lymphatic patterns [2]. Retro-

Penile metastases are an uncommon clinical condition, as only grade venous spreading seems to be the most common cause, due
460 cases are reported in literature since the first report in 1870 to the communication between penile dorsal system and pelvic
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venous plexus: this could explain the frequent involvement of cor-
pora cavernosa from primary prostatic, urothelial and rectosigmoid
cancers [1]. Bladder cancer and prostatic adenocarcinoma account
for about 30% of penile metastases each, rectal cancer for about 12%
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Fig. 1. MR], axial view showing a penile metastasis in a patient with prostatic adenocarcinoma (case 1).

and renal cancer, lung cancer and lymphomatous entities account
for about 6-7% overall [3]. Symptoms of presentation vary from
penile nodes to malignant priapism [4], obstructive urinary deflux
and, less frequently, superficial skin involvement. Penile localiza-
tion often appears in an advanced setting of disease and goes with
a poor prognosis: palliation of symptoms to preserve acceptable
quality of life is the main goal of the management. Radiotherapy
could be helpful and less invasive than surgery, besides reducing
psychological impact of treatment.

Herein, we report two rare cases of penile metastases success-
fully treated with radiation in our Radiation Oncology Unit, AOU
Careggi, Florence, Italy.

2. Patients and methods
2.1. Case 1

A 89-year-old patient with a history of cardiovascular disease
was diagnosed in 2004 with prostatic adenocarcinoma, Gleason
score (GS) 3+3, and was subsequently treated with flutamide
inhibitor. In August 2018, the patient presented a PSA elevation
of 5.5 ng/mL. Staging exams were performed, including computer
tomography (CT) scan that demonstrated metastatic spread of dis-
ease to lumbar vertebrae L5 and to the left fibula. The patient was
then directed to stereotactic radiation therapy (SBRT), which was
delivered with CyberKnife® in 3 fractions, for a total dose of 27 Gy at
70%IDL (isodose line) to L5. The fibula localization was treated with
3-dimensional conformal radiation therapy (3DCRT), for a total
dose of 30 Gy in 10 fractions. Leuprorelin, gonadotropin-releasing
hormone analogue (GnRH) was started as systemic therapy. Three
months later, biochemical analysis showed a rise of PSA up to
17.7 ng/mL, and physical examination revealed a suspicion of penile
corpora cavernosa infiltration. Patient reported severe urinary
impairment with weakened and alternating urinary jet in addi-
tion to penile pain and hardening of the penis, mostly localized
to the base. Contrast-enhanced magnetic resonance imaging (MRI)
was performed and the presence of penile metastasis was con-
firmed Fig. 1. The patient was subsequently sent to the Emergency
Department for urological evaluation and suprapubic cystostomy
was performed. The patient was then treated to the infiltrating
penile localization, with 3DCRT employing 2 radiation fields, for
a total dose of 42 Gy to the planning target volume (PTV) in 14
fractions. The PTV was defined as an isotropic expansion of 8 mm
from clinical target volume (CTV) comprising the entire penis Fig. 2.
The treatment was overall well tolerated; a penile and scrotal G1
oedema according to the CTCAE v. 4.03 was reported as the main

side-effect one week after the conclusion of radiotherapy [5]. In the
frame of metastatic castration resistant prostate cancer (mCRPC),
patient started enzalutamide treatment after thorough cardiologi-
cal evaluation. One month after the conclusion of radiotherapy, the
previously reported edema was resolved and the patient was able
to proceed with cystostomy removal. Physical examination demon-
strated softened consistency of irradiated tissues. At the last follow
up (18.8 months after radiotherapy), biochemical analysis showed
PSA nadir of 0.02 ng/mL. The patient was still receiving enzalu-
tamide treatment, with biochemical disease control and subjective
clinical improvement. No local recurrence was detected after 20
months from radiotherapy.

2.2. Case?2

A 76-year-old patient was treated in May 2018 with radical
cystoprostatectomy for a high grade, stage III urothelial carcinoma.
He presented to our centre in February 2019 for gluteal and ischiatic
discomfort and penile pain. Abdominal MRI revealed the presence
of multiple skeletal dissemination and a corpora cavernosa local-
ization. The patient had mild symptoms with obstructive urinary
manifestations, moderate pain to the penis and erectile deficiency.
At physical examination a mass in the penile body was found. The
patient was considered for palliative radiation treatment and was
treated with 3DCRT. A total dose of 42 Gy in 14 fractions to the
PTV was delivered; the PTV was obtained from an 8 mm isotropic
expansion of the CTV, comprehending the entire penis. The patient
completed the radiotherapy with optimal tolerance, no onset of
side effects was reported and a subjective clinical benefit in terms
of pain control was achieved. At the first clinical evaluation after
radiotherapy, the patient was asymptomatic and was not on medi-
cations for painrelief; furthermore, he reported recovery of erectile
function. Afterwards, the patient started chemotherapy with car-
boplatin and gemcitabine for six cycles. After 7 months, a CT-scan
showed progressive bone disease. Subsequently, a II line of treat-
ment was started with an anti-programmed death-ligand 1 (PDL-1)
antibody. No local penile recurrence was detected at 26.4 months
after radiotherapy. The patient is currently still receiving mainte-
nance anti PDL-1 treatment with stable disease.

3. Results

In the first presented case, the patient experienced rapid res-
olution of obstructive urinary symptoms and was able to remove
cystostomy in less than a month. Notably, despite the elderly age
and the presence of multiple cardiovascular comorbidities, we were
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Fig. 2. Three-dimensional conformal radiation therapy for penile metastasis in a patient with prostatic adenocarcinoma: isodoses with target and organs at risk (case 1).

Table 1

Cases of patients treated with radiotherapy reported in the literature.
Author Primary Dose Local response Follow up
Zhang K et al. Lung cancer Unknown Unknown 6 months
Kumar PP et al. Rectal carcinoma Unknown Unknown Died

Prostate cancer 4000 rads in 20 fractions CR 1 year

Nunes B et al. Rectal carcinoma 30Gy in 10 fractions CR 1 year
McGuinness LA et al. Rectal carcinoma 30Gy in 10 fractions CR 3 months
Mansbridge MM et al. Prostate cancer 30Gy in 10 fractions PR 5 months

able to achieve a persistent local control with a non-invasive treat-
ment. In the second presented case, erectile function was restored
shortly after radiotherapy, with a sensible improvement of qual-
ity of life, a good clinical outcome and acceptable toxicity profile.
No treatment interruptions were recorded. Only one adverse effect
was reported: G1 scrotal oedema in clinical case 1 recovered a
month after the end of radiotherapy and was the only noteworthy
toxicity.

4. Discussion

Our single-centre experience in the treatment of penile metas-
tases revealed that radiotherapy is an effective, tolerable and
quality of life preserving treatment. The first known attempt
to resume literature about this rare condition dates back to
1961 by Abeshouse [5]. Since then, other systematic reviews and
small series have been carried on [1,6,7]. Mearini and colleagues
underlined a very poor outcome of penile metastases requiring
non-invasive palliative management: an average of 47 weeks of
survival irrespective from treatment choice was reported for geni-
tourinary primary malignancies, while metastatic prostate cancers
record a slightly better survival [3]. All treatment options were
explored and discussed, including surgical treatments (local exci-
sion, penectomy), radiotherapy (external beam radiotherapy or
brachytherapy) and chemotherapy, but none of them proved to be
superior.

Due to the rarity of this particular localization of disease and
consequent low expertise, palliative treatments (including radio-
therapy) lack the support of solid scientific evidence. On these
grounds, we proposed a 3DCRT for a total dose of 42 Gy in 14 frac-
tions, assuming an alfa/beta of 3 for prostate cancer and an alfa/beta

of 10 for bladder cancer, resulting in a biologically effective dose
(BED) of respectively 84 Gy and 54.6 Gy. Cante et al. reported a
case of penile metastasis from prostate cancer treated with hor-
mone therapy and external beam RT (35 Gy/14 fractions 2.5 daily);
this experience provided a description of the successful use of
hypofractionation in this setting and opens the way for more similar
treatments in the future [8].

Indication of radiation treatments in this setting of patients is
not well addressed in literature and no validated guidelines are cur-
rently available. Kumar and Newman in 1980 obtained priapism
resolution after 4000 Rads (Table 1) in 20 fractions over 60 days
using 18 meV electrons in a patient affected by penile metastasis
from prostate cancer [9]. More recently, a 3DCRT treatment for a
total dose of 30Gy in 10 fractions was used in association with
capecitabine in a penile localization from rectal cancer, with a com-
plete response consisting in a resolution of the penile lesion [10].
In another experience from 2015, a radiotherapy course of 30 Gy
in 10 fractions was delivered with adjuvant intent after circumci-
sion and modified glansectomy to prevent local recurrence in rectal
adenocarcinoma histology proven metastasis: despite patient poor
outcome because of overall burden of disease, six months after pal-
liative treatment no local recurrence was noted [11]. Masbridge
et al. reported the early detection of a case of penile metasta-
sis from prostate cancer thanks to the use of PSMA-PET/CT [12].
The impact of this incidental finding on survival is not known,
but the authors underline the positive effect on local management
of the disease; furthermore, the treatment of a penile metastatic
site before clinical manifestation could translate in a survival
benefit.

Our experience in this rare condition revealed radiotherapy is
cost effective: with an adequate radiation plan we can successfully
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treat disabling symptoms, obtaining a local complete response,
without compromising organ function.

Literature describes this uncommon localization as expression
of advanced disease and consequently considers penile metasta-
sis as a poor prognostic sign; therefore, adequate balance between
aggressive surgical treatments and quality of life needs to be taken
into account. Moreover, in our experience patients were still alive
and in active oncological therapy at 18 and 26 months after treat-
ment respectively.

5. Conclusion

The chronicization of metastatic disease is common in some
histologies, for instance prostatic adenocarcinoma, and long term
survivors are frequent: thus, preservation of the quality of life
has to be a priority. In selected cases, radiation treatment should
be considered as a valid option for penile metastasis in order
to palliate symptoms and to improve local control of disease.
Multidisciplinary tumour board including radiologists, oncologists,
radiotherapists and urologists, must be encouraged in order to
define the best treatment option for patients affected by this rare
condition.
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