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Introduction: Several retrospective studies have demonstrated the efficacy of

progressive site-directed therapy for oligoprogressive castration-resistant prostate

cancer. However, eligible patients for progressive site-directed therapy in these studies

were limited to oligoprogressive castration-resistant prostate cancer with bone or lymph

node metastases without visceral metastases, and little is known about the efficacy of

progressive site-directed therapy for oligoprogressive castration-resistant prostate cancer

with visceral metastases.

Case presentation: We report a case with castration-resistant prostate cancer

previously treated with enzalutamide and docetaxel, in which only a solitary lung

metastasis was identified throughout the course of treatment. The patient underwent

thoracoscopic pulmonary metastasectomy with a diagnosis of repeat oligoprogressive

castration-resistant prostate cancer. Only androgen deprivation therapy was continued

and his prostate-specific antigen levels remained undetectable for 9 months after

surgery.

Conclusion: Our case suggests that progressive site-directed therapy may be effective

for carefully selected repeat OP-CRPC with a lung metastasis.

Key words: CRPC, metastasectomy, oligometastatic disease, progression site-directed

therapy.

Keynote message

The efficacy of PSDT for OP-CRPC was reported retrospectively, but these studies mainly
targeted lymph node or bone metastases. We reported a case of OP-CRPC with a single lung
metastasis that was treated by pulmonary metastasectomy and achieved favorable PSA
response. Our case suggests that PSDT may be effective for carefully selected OP-CRPC with
a lung metastasis.

Introduction

In 1995, Hellman and Weichselbaum introduced the concept of oligometastic cancer1 to describe
a condition with metastatic sites that are limited in number and location. The benefits of pro-
longed survival and delay of systemic therapy by metastases-directing therapy have been sug-
gested. In castration-sensitive oligometastatic prostate cancer, several prospective studies have
shown survival benefits from targeted radiotherapy to metastatic lesions.2,3 No prospective stud-
ies have demonstrated the efficacy of PSDT for OP-CPRC, defined as CPRC with only a limited
number of lesions progressing. Although several retrospective studies have demonstrated the
efficacy of PSDT in indices assessed by PSA, eligible patients for PSDT in these studies were
limited to OP-CRPC with bone or lymph node metastases without visceral metastases, and little
is known about the efficacy of PSDT for OP-CRPC with visceral metastases.4–7

In 2020, the EORTC and ESTRO OligoCare project proposed a comprehensive system to
characterize and classify oligometastatic cancer based on its clinical course.8 In this classifica-
tion, OP-CRPC was divided into genuine OP-CRPC, which has never been a polymetastatic
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disease throughout its course, and induced OP-CRPC, which
is a polymetastatic disease but has only limited progressing
foci resistant to systemic therapy. This classification may
reflect the biological characteristics of oligometastatic disease,
and PSDT has been found to be more effective in genuine
OP-CRPC compared with induced OP-CRPC.9 Genuine OP-
CRPC can be classified into de novo OP-CRPC with an ini-
tial diagnosis of oligometastasis and repeat OP-CRPC with a
previous diagnosis of oligometastatic disease.

Here, we report a case of repeat OP-CRPC that achieved
an undetectable PSA level for 9 months after partial lung
resection of a solitary lung metastasis.

Case report

A 67-year-old male visited his previous doctor for a PSA
level of 4.78 ng/mL. He underwent prostate biopsy and was
diagnosed with prostate cancer with GG 3. Under a diagnosis
of having no metastasis on imaging, he underwent radical
prostatectomy in February 2011 (Fig. 1). Pathological exami-
nation revealed adenocarcinoma with GG 4, extracapsular
extension, and positive resection margins. Postoperative PSA
nadir was 0.11 ng/mL. Three months postoperatively, the
patient was diagnosed with a biochemical recurrence. When
he was referred to our hospital in March 2012, his PSA had
increased to 1.07 ng/mL. Salvage radiotherapy with 66 Gy to
the prostate bed was performed as of April 2012. PSA
response was achieved and the PSA nadir was 0.09 ng/mL at
4 months after radiotherapy.

In October 2015, a solitary lung metastasis appeared in the
right lung on WB-DWI (Fig. 1a), and luteinizing hormone–
releasing hormone agonist monotherapy was started.
Although remission of the lung metastasis was obtained,
WB-DWI identified lung metastasis enlargement in 2018.
Under the diagnosis of CRPC, enzalutamide and docetaxel
were introduced sequentially. After 10 courses of docetaxel,
the right lung metastasis disappeared on WB-DWI at the
PSA level of 0.007 ng/mL (Fig. 1d). Then, only androgen
deprivation therapy (ADT) was continued.

In September 2021, the right lung metastasis was enlarged
again with a PSA level of 0.349 ng/mL (Fig. 1e,f). Under a
diagnosis of repeat OP-CRPC, thoracoscopic partial lung

resection was performed in December 2021. Pathologically,
the lung tumor was adenocarcinoma, and immunohistochemi-
cal staining was positive for PSA and NKX3.1 and negative
for thyroid transcription factor-1 (TTF-1) and Napsin A, find-
ings consistent with prostate cancer metastasis (Fig. 2). After
resection of the lung metastasis, only ADT was continued
and the PSA level remained undetectable for more than
9 months after the surgery.

Discussion

In the case of repeat OP-CRPC presented here, the disease
progressed only in the same site as the initial metastasis and
did not appear in other sites during the treatment course, and
partial lung resection was effective. This suggested that the
treatment-resistant clone was confined to a resected lung
metastasis, and that carefully selected OP-CPRC with a lung
metastasis can be a candidate for PSDT as well as OP-CRPC
with bone metastases or lymph node metastases.

Fonseca et al. reported the results of an analysis of 10
cases of metastatic castration-sensitive prostate cancer that
recurred after radical treatment, in which biopsy or resection
of the lung metastases was performed.10 They found that
recurrent lung metastases did not contain the deleterious
mutations in TP53 and DNA damage-repair genes that char-
acterize aggressive cancer, and that copy number changes
and clonal mutations were highly conserved between metas-
tases and primary lesions. This report suggests that selected
metastatic castration-sensitive prostate cancer with recurrence
in the lung may have different biological features than met-
astatic cancers with aggressive features, although these
patients were carefully selected based on their clinical
course and underwent biopsy or resection for lung
metastases.

PSDT for OP-CRPC has been shown in retrospective stud-
ies to prolong PSA progression-free survival by 8–9 months
in cohorts of androgen receptor axis targeting therapy fail-
ure.4–7 However, these studies focus on lymph node and bone
metastases. Among visceral metastases, lung metastases have
a better prognosis than liver metastases.11,12 We found only
one case report showing a favorable PSA reduction after
resection of a solitary lung metastasis of CRPC.13
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Fig. 1 Treatment course and trends of serum

PSA and CT images of lung metastasis. The

vertical axis is logarithmic. (a–e) CT images of the

lung tumor (arrowheads). There was correlation

between the tumor size and serum PSA level. (f)

Whole body diffusion-weighted MRI before lung

surgery. No metastatic lesions other than Lung

tumor (Yellow arrowhead) was identified.
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A metastatic lesion of genuine OP-CRPC is a tumor con-
sisting of treatment-resistant subclones but with a limited
number and locations of metastatic lesions, and targeted ther-
apy of metastatic foci may be an option. In particular, repeat
OP-CRPC, in which no new lesions appear during the course
of the disease, are considered to have more limited potential
lesion spread. Although in clinical practice it is not common
to biopsy lung metastatic lesions and select treatment options
based on the results of genetic analysis, the comprehensive
system to characterize and classify oligometastatic cancer
proposed by the EORTC/ESTRO OligoCare project can help
select cases for targeted therapy.

Conclusions

PSDT is expected to be effective in selected repeat OP-
CRPC with a lung metastasis. Further evaluation of the
molecular biology of OP-CRPC in a large number of cases
and the course after targeted therapy based on the type of oli-
gometastases are needed.
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Fig. 2 Thoracoscopic image and pathological

findings of the lung tumor. (a) Thoracoscopic

image of lung metastasis (black arrowhead). (b)

Hematoxylin and eosin staining lung tumor, (c–f)

Immunostaining of PSA (c) and NKX3.1 (d) were

positive. These results were compatible with this

tumor being metastasis of prostate cancer.

Immunostaining of thyroid transcription factor-1

(TTF-1) (e) and Napsin A (f) were negative. These

results were compatible with this tumor not being

a primary pulmonary tumor. Scale bar: 200 lm.
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