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Abstract

Perineal seeding of tumor cells from prostate cancer (PCa) is very rare, and no standard treatment exists for this
atypical presentation with no evidence of distant metastases. Local excision or external beam radiotherapy are used
as local salvage treatments for such perineal masses, including those occurring after biopsy, surgery, or interstitial

brachytherapy.

We report on a patient who presented no evidence of disease and no late urinary or gastrointestinal toxicities at
58 months after receiving high-dose-rate brachytherapy (HDR-BT) for perineal recurrence of PCa after radical prostate-
ctomy and salvage external beam radiotherapy. To the best of our knowledge, this is the first case treated with HDR-BT

in this scenario.
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Purpose

Perineal seeding of tumor cells from prostate can-
cer (PCa) is very rare and no standard treatment exists
for this atypical presentation with no evidence of dis-
tant metastases, including those occurring after biopsy,
surgery, cryotherapy, or interstitial brachytherapy (BT)
[1,2,3,4,5,6,7]. Local excision is commonly used as local
salvage treatments for such perineal masses. Stereotactic
body radiotherapy (SBRT) was investigated in selected
cases, especially for non-operable patients (medical con-
traindications or patient’s refusal) and for those with le-
sions at high-risk of poor functional results after surgery.

Case report

In 2015, a 78-year-old man was admitted to our Ra-
diotherapy Department for a perineal clinical recurrence
of PCa after surgery and salvage external beam radio-
therapy (EBRT). In April 2010, based on a positive digital
rectal exam (DRE) in the left prostatic lobe, which was
performed for a low urinary tract obstructive syndrome,
the patient underwent (in another hospital) a transrectal

ultrasound (TRUS)-guided biopsy, in spite of 0.54 ng/ml
prostate specific antigen (PSA) level. The pathology re-
vealed a prostatic adenocarcinoma, Gleason score (GS)
3 + 5 with perineural invasion. As the serum PSA was
low, neuroendocrine pattern was suspected, but serum
chromogranin A (CgA) was normal (68.3 ng/ml). No
data about serum neuron-specific enolase (NSE) was
available. Both staging CT and bone scans resulted nega-
tive. As a consequence, a radical prostatectomy was pro-
posed and upon patient’s acceptance, the procedure was
carried out in June 2010. Final pathology showed a bilat-
eral adenocarcinoma GS 5 + 4 with perineural invasion,
pT2c pNO (0/14 pelvic nodes), negative surgical margins,
but extended at less than 1-mm from the surgical margin
at the apex. At 30 days after surgery, the PSA was 0, while
serum CgA verified a time limited increase to 150.9 U/I
and then dropped to 80.5 U/I. Two years later, repeated
pelvic computed tomography (CT) scan and bone scin-
tigraphy showed no evidence of distant metastasis, but
choline positron emission tomography (PET)/CT scan re-
vealed a pathologic uptake in a nodule of 18-mm, placed
posteriorly to the vesical-urethral anastomosis, with se-
rum PSA 0.02 ng/ml.
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TRUS-guided biopsy was planned, and pathology
revealed a poorly differentiated adenocarcinoma, GS
5 + 4, with fibromuscular and perineural infiltration. The
patient was referred to our uro-oncology service, and in
May 2012, total androgen deprivation therapy (ADT) with
bicalutamide and triptorelin was started. Successively, in
another hospital, salvage EBRT was scheduled and per-
formed between May and July 2012, delivering a total
dose of 70 Gy in 35 fractions (2 Gy daily fractions, 5 frac-
tions/week). The treatment was well tolerated without
any significant acute and late urinary or intestinal toxic-
ity. Follow-up was negative until November 2014, when
a choline PET/CT scan and a pelvic multiparametric
magnetic resonance imaging (MRI) showed a new recent-
ly onset of pseudo-nodular lesion in the perineum (Fig-
ure 1). Fusion ultrasound (US)/MRI-targeted biopsy was
carried out showing a grade 3 prostatic adenocarcinoma
with necrosis. No data about serum NSE, nor CgA were
available. The multidisciplinary tumor board proposed
to evaluate the feasibility of a reirradiation with BT. The
diagnostic work-up, with repeated pelvic multiparamet-
ric MRI and choline PET/CT scan evidenced that this was
the case of a local failure: a perineal nodular lesion (22 x
16 x 9 mm) placed caudally to the urethro-vesical anasto-
mosis, strictly adherent to the bulbar urethra, and to the
external anal sphincter, but without distant metastasis.
After a preliminary clinical evaluation and a preplanning
TRUS, high-dose-rate brachytherapy (HDR-BT) treat-
ment was confirmed and planned in June 2015. Before
processing the treatment, a written informed consent for
the treatment and for using his anonymized clinical data
and images for research and educational purposes was
obtained from the patient. This study is a part of research
notified to our institutional ethical committee (notifica-
tion No. 729).

Under epidural anesthesia and after a Foley catheter
positioning, 14 plastic afterloading needles (Nucletron-
Elekta) were inserted in the nodular lesion and in the sur-
rounding tissue using a transperineal and TRUS-guided

Fig. 1. Pre-brachytherapy MRI (A) and choline PET (B)

approach. The needles were held in place using a dedi-
cated perineal template (prostate stepper template set,
Nucletron-Elekta, The Netherlands).

Once the implantation was completed, a CT scan with
2.5 mm slice thickness and separation was performed and
entered into the BT treatment planning system (Oncentra
Brachy Planning, Nucletron-Elekta, The Netherlands), al-
lowing reconstruction of the catheters, definition of the
clinical target volume (CTV = perineal nodule), the plan-
ning target volume (PTV = CTV plus 5 mm margin), and
organs at risk (rectum, anal canal, bladder and urethra).

Computerized optimization of dwell positions and
times of stepping source was performed for fine tuning of
the isodose distributions (Table 1).

Table 1. DVH parameters for clinical target volume
(CTV), planning target volume (PTV), and organs at
risk (OARs)

Parameter

cTv 4.5 cc
CTV Dgg 114% (5.12 Gy)
CTV Vyg0 99.5%
PTV 16 cc

PTV Dgq 91.2% (4.1 Gy)
PTV Vigo 83.2%
D, bladder 7.62% (0.3 Gy)

D, urethra 20.4% (0.9 Gy)

D, rectum 11.8% (0.53 Gy)

D, anal canal 31.4% (1.4 Gy)

Dy — dose to the 90% of volume, V,,, — volume encompassed by the 100%
isodose, D, — dose to 2cc of the organ
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Fig. 2. Implant (A, B) and treatment plan (C)

Fractionated HDR-BT was delivered using an HDR
afterloader (MicroSelectron, Nucletron-Elekta, The Ne-
therlands) containing a single iridium-192 (%?Ir) source.
Before the administration of each treatment fraction, the
implant was examined by a radiation therapist and radia-
tion oncologist to ensure no critical displacement of the
needles (Figure 2).

A total dose of 27 Gy in 6 fractions, 2 fractions per
day, with a minimum interval of 6 h was administrated
in 3 consecutive days. At the end of last fraction, the tem-
plate and implant needles were removed. Three months
after HDR-BT, the androgen deprivation therapy was ter-
minated. During follow-up time, a routine PSA testing,
pelvic MRI, choline PET/CT scan, and clinical examina-
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Fig. 3. Follow-up at 2 years with axial (A) and sagittal (B)
MRI

tion were performed to assess local control (Figure 3).
Acute and late side effects were classified according to
the Radiation Therapy Oncology Group (RTOG) and the
European Organization for Research and Treatment of
Cancer (EORTC) scale [8]. No severe acute and late rectal
or urinary toxicities was reported (no urgency, no incon-
tinence, no dysuria). Three years after HDR-BT, CgA was
28.5 ng/ml. The patient has no evidence of biochemical
failure (PSA, 0 ng/ml; testosterone, 1.1 ng/ml) or clinical
recurrence at 58 months after the salvage treatment.

Discussion

Due to recent advances in imaging and radiotherapy
techniques, it is possible to detect small lesions and irra-
diate them with high doses in few fractions or removing
them surgically [9]. Many factors may influence the thera-
peutic choice, and a multidisciplinary approach is manda-
tory since no guidelines are available. Salvage treatment
in locally relapsed PCa depends on the recurrence site,
patient’s age, performance status, medical comorbidities,
potential impact on quality of life, and patient’s expecta-
tions and preferences as well as the available technology
[10,11,12]. Perineal recurrence of PCa is a rare complica-
tion after biopsy, surgery, brachytherapy, or cryotherapy
due to seeding of malignant cells. Only few cases are
described in the literature, and at the moment, there are
no clinical recommendations for prevention or manage-
ment of this rare clinical condition [1,2,3,4,5,6]. In 1989,
Moul et al. analyzed more than 2,000 perineal prostate bi-
opsies. Among the group of 502 patients with PCa, they
described 5 cases of perineal seeding (1%), with distant
metastases (concomitant or within 16 months) in each
case [2]. In a recent review, Volanis et al. identified 26 ar-
ticles reporting 42 patients (incidence < 1%) with needle
tract seeding after transperineal or transrectal prostate
biopsy. They found no correlation between the develop-

ment of seeding and the type or diameter of needle used
for biopsy in any of the reviewed papers [5]. Recently,
due to widespread of robotic surgery for organ-confined
PCa treatment, port site recurrence in patients undergo-
ing RALP have been published. Cell spillage and immu-
nosuppression may favor this pattern of recurrence [13].

As far as the therapeutic approach is concerned, only
one reported patient with a perineal recurrence, following
a permanent BT received stereotactic radiotherapy with
volumetric modulated arc therapy (VMAT) to a dose of
35 Gy in 5 fractions. Two gold markers were implanted
into the nodule to ensure image guidance. One year after
treatment, the patient remained asymptomatic and free of
disease [9]. Early detection of these disease recurrences is
mandatory to intercept the oligometastatic status, which
is still suitable for local therapeutic approach. To the best
of our knowledge, this is the first case of patient treated
with HDR-BT, and future studies are required to deter-
mine the best treatment in these patients.

Conclusions

Evidence from studies comparing the results of ra-
diation therapy with other treatments in perineal PCa re-
currence is lacking in the literature due to the infrequent
presentation of this disease relapse. Despite the several
limitations of a single case report, our data support the
concept that HDR-BT for the treatment of perineal nodu-
lar lesions is feasible and effective.
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