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LDR = low-dose rate
MRI = magnetic resonance
imaging
PSA = prostate-specific antigen
RP = radical prostatectomy
SBRT = stereotactic body
radiotherapy
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Introduction: The efficacy of salvage local therapy after external beam radiotherapy

has recently gained attention. However, a challenge with these therapies is the risk of

significant genitourinary and gastrointestinal toxicity. Focal brachytherapy may be a

treatment option because of its potential to reduce side effects.

Case presentation: A patient with castration-resistant prostate cancer was found to

be free of metastases on whole-body magnetic resonance imaging following external

beam radiotherapy, and prostate biopsy revealed a localized recurrence in the ventral

prostate. The patient underwent salvage focal brachytherapy and had a prostate-specific

antigen progression-free survival of 23 months. No adverse effects were observed

following salvage brachytherapy.

Conclusion: Our case suggests that salvage focal brachytherapy may be an effective

local treatment option for nonmetastatic castration-resistant prostate cancer that has

relapsed after external beam radiotherapy, wherein the lesion is confined to a small area

within the prostate.

Key words: brachytherapy, hemi-gland focal therapy, prostatic neoplasms, castration-
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Keynote message

Local therapy can be a treatment option for nonmetastatic castration-resistant prostate cancer.
The challenge with salvage therapy for recurrence after external beam radiotherapy is the risk
of significant genitourinary and gastrointestinal toxicity. Salvage focal brachytherapy may be
an effective local treatment option for nonmetastatic castration-resistant prostate cancer that
has recurred after external beam radiotherapy, wherein the disease is confined to a small area
within the prostate.

Introduction

A large phase III study has shown the life-prolonging benefit of enzalutamide, apalutamide,
and darolutamide in the setting of nonmetastatic CRPC.1 Data showing the oncologic benefit
of local treatment for nonmetastatic CRPC are limited, and there are no comparative clinical
trials.2 The optimal management of hormone-na€ıve, recurrent prostate cancer after radiother-
apy is also unknown due to the lack of large prospective trials. RP, brachytherapy, cryother-
apy, HIFU, and SBRT are options for salvage treatment; however, for any of these therapies,
the risk of GU and GI toxicity associated with local salvage is an important issue.3 Focal
brachytherapy may be an option as salvage treatment for recurrent prostate cancer after radio-
therapy because of its ability to precisely define the treatment area and its potential to reduce
side effects. A small prospective study evaluating local salvage high-dose rate brachytherapy
for patients with local recurrence after EBRT reported that the anticancer efficacy was compa-
rable to a series of whole-gland salvage brachytherapy and that the incidence of urologic
adverse events of grade 3 or greater was 1 in 15 patients.4

Here, we report a case of nonmetastatic CRPC that underwent salvage focal prostate
brachytherapy after EBRT, wherein the lesion was confined to a small area within the prostate
and achieved a PSA progression-free survival of 23 months.
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Case presentation

A 64-year-old man receiving immunosuppressive therapy for
myasthenia gravis was referred to our department because of
high PSA levels. His serum PSA concentration had increased
to 20.2 ng/mL. The prostate was stony hard on rectal exami-
nation, and a prostate biopsy revealed adenocarcinoma with a
Gleason score of 9. CT and bone scintigraphy showed no
findings suggestive of prostate cancer metastasis, and the
patient was diagnosed with prostate cancer, clinical stage
T2cN0M0. The patient was treated with neoadjuvant ADT
and EBRT. During the neoadjuvant ADT of gonadotropin-re-
leasing hormone agonist (goserelin), the PSA level began to
increase after a nadir value of 0.81 ng/mL and bicalutamide
was added. After EBRT (total dose: 70 Gy, 2 Gy/fraction, 5
fractions/week), the PSA decreased to an undetectable level
(<0.02 ng/mL). The patient continued to receive ADT
throughout the treatment, and his serum testosterone level
was maintained below 50 ng/dL. Twenty-eight months after
initiating ADT, PSA levels began to rise again. Bicalutamide
was replaced by flutamide; however, the effect on the increas-
ing PSA was very limited. Fifty-two months after initiating
ADT, when the PSA was 1.42 ng/mL, whole-body MRI and
prostate MRI revealed a 13-mm tumor in the ventral prostate
with no metastases (Fig. 1). Prostate re-biopsy was performed
for pathological confirmation, in which cancer was detected
in the ventral prostate by MRI-targeted sampling. No malig-
nant findings were identified in the other regions on either
18-core systematic biopsy or MRI. Under the diagnosis of
prostate cancer recurrence confined to the ventral prostate, the
patient underwent salvage focal LDR brachytherapy at a PSA
of 3.18 ng/mL, 68 months after ADT. Under the approval of
the ethics committee of our university (approval number:
M2000-1871), iodine-125 loose seeds were implanted to deli-
ver a prescribed dose of 110 Gy to the intraprostatic recurrent
site using Spot Pro® (Nucletron, Veenendaal, Netherlands,
Fig. 2). After 11 months of salvage brachytherapy, the PSA
level decreased to 0.04 ng/mL; however, it increased to
0.837 ng/mL after 23 months (Fig. 3). The PSA doubling
time was 2.2 months. Whole-body MRI did not identify pros-
tate cancer recurrence or metastasis. No side effects, including
GU or GI, occurred due to salvage brachytherapy. Apalu-
tamide was introduced to this focal brachytherapy-resistant
cancer and showed a good reduction in PSA levels.

Discussion

Herein, we describe a case that suggests the use of salvage
focal brachytherapy as a treatment option for nonmetastatic
CRPC that has relapsed after EBRT. Next-generation imaging
modalities such as Gallium-68–prostate-specific membrane
antigen positron emission tomography/CT and whole-body
MRI have recently made it possible to detect metastases more
accurately, and the efficacy of metastasis-directed therapy in
oligometastatic CRPC has been reported in retrospective stud-
ies.5–7 Local therapy aimed to delay the introduction of new
hormonal agents, reduce toxicity, and maintain patient quality
of life may be an effective treatment in nonmetastatic CRPC.
Furthermore, local treatment may reduce metastasis and

progression from nonmetastatic CRPC to metastatic CRPC.
Several retrospective studies have reported local treatment for
nonmetastatic CRPC. Botticella et al. examined the curative
role of 78 Gy EBRT on the prostate in a retrospective study
including 42 patients with nonmetastatic CRPC and reported a
60% survival rate without distant metastasis and a 65% cancer-
specific survival rate at 5 years.8 Hosogoe et al. reported a case
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Fig. 1 Whole-body diffusion-weighted magnetic resonance imaging (WB-

DWI) showed no findings suggestive of prostate cancer metastasis. The

external beam radiotherapy-resistant prostate cancer was identified as a

hyperintense area on computed DWI with a b-value of 1500 s/mm2 in the

ventral prostate (arrowhead).
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Fig. 2 Post-implant dosimetry of salvage focal brachytherapy on transrectal

ultrasound. The 100% isodose corresponds to 110 Gy. The entire prostate is

contoured in red.
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in which salvage whole-gland brachytherapy (145 Gy) was
performed for EBRT-resistant local recurrence of CRPC, and
PSA levels rapidly decreased within 6 months.9

Of the salvage treatment options for recurrent cancer after
radiotherapy, salvage RP has the highest likelihood of achiev-
ing local control.10,11 On the other hand, the risk of postopera-
tive complications must be taken into consideration when
selecting local salvage therapy. In a meta-analysis of salvage
therapy for recurrent prostate cancer after radiotherapy, severe
GU toxicity exceeded 21% for HIFU and RP but ranged from
4.2% to 8.1% for re-irradiation.3 The rate of severe GU toxicity
was significantly lower for re-irradiation with high-dose rate
brachytherapy, LDR brachytherapy, or SBRT than RP. Severe
GI toxicity was less than 2% for all treatments.3 Although the
evidence for re-irradiation in nonmetastatic CRPC recurrent
after EBRT is limited, in this case, focal LDR brachytherapy
did not result in either GU or GI side effect. Focal therapy of
the prostate in patients with low- and some intermediate-risk
cancer characteristics is intended to limit damage to adjacent
structures leading to functional preservation without compen-
sating for cancer control as a primary treatment.12 Even when
salvage therapy is needed after EBRT, focal therapy may elimi-
nate recurrent cancer and minimize treatment-related toxicity in
patients who are carefully assessed using biopsy and imag-
ing.13,14 In this case, with nonmetastatic CRPC recurrent after
radiotherapy, focal LDR brachytherapy showed a good thera-
peutic effect in terms of PSA reduction, and no adverse effects
were observed. Long-term follow-up studies in many patients
are needed in future.

In conclusion, focal brachytherapy may be a feasible
option to reduce GU and GI side effects because of salvage
therapy for recurrent cancer after radiotherapy with limited
spread within the prostate.
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Editorial Comment

Editorial Comment to Nonmetastatic castration-resistant prostate cancer treated with
salvage focal brachytherapy after external beam radiotherapy

Salvage local therapy for prostate cancer recurrence without
metastatic disease includes radical prostatectomy (RP),
brachytherapy, high-intensity focused ultrasound, or cryosur-
gical ablation. Yoshida et al. reported local recurrence after
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Fig. 3 Treatment course and trends in serum prostate-specific antigen.
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