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Abstract
We report a 49-year-old male with castration-resistant prostate cancer (CRPC) with oligome-
tastasis diagnosed by 11C-choline positron emission tomography-computed tomography 
(PET/CT) and treated with target radiotherapy. In the diagnosis of CRPC (serum prostate-spe-
cific antigen [PSA] level of 6.53 ng/mL after maximum androgen blockade (MAB) therapy, 
high-dose brachytherapy, and external beam radiotherapy), 11C-choline PET/CT detected one 
tiny obturator lymph node metastasis which fluorodeoxyglucose PET/CT could not detect. He 
underwent intensity-modulated radiation therapy and MAB was restarted. The PSA value de-
creased and reached nadir (0.091 ng/mL) after 6 months. The time to PSA progression was 10 
months. The choline PET/CT finding and the corresponding local treatment could play an im-
portant role in the management sequence of oligoprogressive CRPC.
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Introduction

Castration-resistant prostate cancer (CRPC) is considered to be fatal, with the median 
survival ranging from 9 to 30 months [1]. New treatment strategies for CRPC must be inves-
tigated, and locoregional therapy against metastatic prostate cancer has generated great 
interest [2, 3]. The utility of metastasis-directed therapy was shown in a prospective 
randomized phase 2 trial [4]. For patients with biochemical recurrence and 3 or few meta-
static lesions clarified by choline positron emission tomography-computed tomography 
(PET/CT), metastasis-directed therapy (surgery or stereotactic body radiotherapy) improved 
androgen deprivation therapy (ADT)-free survival. These findings suggest that locoregional 
therapy should be considered in prostate cancer with low metastatic burden. Here we present 
a case of 11C-choline PET/CT-guided local radiotherapy in oligoprogressive CRPC recurrence.

Case Report

One year and 6 months ago, a 49-year-old man with biopsy-proven prostate cancer 
(Gleason score 4 + 5), serum prostate-specific antigen (PSA) level of 15.0 ng/mL and clinical 
stage of T2N0M0 underwent maximum androgen blockade (MAB) therapy and high-dose 
brachytherapy (110 Gy) as initial treatments. One year and 2 months ago, he received external 
beam radiotherapy (39.6 Gy). The PSA value reached the nadir of 0.053 ng/mL; however, the 
PSA value gradually increased to 6.53 ng/mL and CRPC was diagnosed. He underwent fluo-
rodeoxyglucose (FDG) PET/CT and 11C-choline PET/CT examination to evaluate the patient’s 
current disease status for restaging. Although FDG PET/CT showed no abnormal FDG uptake 
in the whole body (Fig. 1a), 11C-choline PET/CT showed a tiny left obturator lymph node 
measuring 8 mm with abnormal 11C-choline uptake (maximum standardized uptake value of 

Fig. 1. A 49-year-old man with oligometastasis of CRPC diagnosed by 11C-choline PET/CT. a FDG PET/CT 
showed no abnormal FDG uptake in the whole body. b 11C-choline PET/CT showed a tiny left obturator lymph 
node measuring 8 mm with abnormal 11C-choline uptake (maximum standardized uptake value of 6.28), sug-
gesting one lymph node metastasis.
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6.28), suggesting one lymph node metastasis (Fig. 1b). Under the diagnosis of oligometas-
tasis, he received intensity-modulated radiation therapy (IMRT) (Fig. 2) and MAB (goserelin 
acetate and bicalutamide) was restarted. PSA value gradually decreased and reached nadir 
(0.091 ng/mL) after 6 months. However, the PSA value increased to 0.24 ng/mL at 10 months 
after the start of IMRT and new hormonal therapy (Abiraterone) was started, which improved 
the PSA level to 0.028 ng/mL after 7 months.

Discussion

In recent years, imaging-guided locoregional therapy for oligometastatic CRPC has generated 
great interest. Several groups have shown the usefulness of choline PET/CT [4–6]. Ost et al. [4] 
randomly assigned 62 patients with 3 or fewer metastatic lesions on choline PET/CT to two 
groups (surveillance vs. metastasis-directed therapy including surgery or stereotactive body 
radiotherapy) and demonstrated that the median ADT-free survival was 13 months (80% confi-
dence interval [CI], 12–17 months) for the surveillance group and 21 months (80% CI, 14–29 
months) for the metastasis-directed therapy group (hazard ratio, 0.60 [80% CI, 0.40–0.90]; 
log-rank p = 0.11). In a multicenter study of 86 CRPC patients with 1–5 oligoprogressive metas-
tases, defined as progressive disease at bone or nodes levels (detected by means of most choline 
PET/CT during ADT), Triggiani et al. [5] reported that the median new metastasis-free survival 
after stereotactive body radiotherapy was 12.3 months (95% CI 5.5–19.1 months). In a small 
series of 7 patients with local prostate cancer and/or one or two metastatic lesions detected by 
choline PET/CT, Nozaki et al. [6] reported that the median progression-free survival after radio-
therapy or lymphadenectomy was 8.5 months (range, 2.8–25.3 months).

There have been reports of other imaging modalities. Lohaus et al. [7] reported the first 
result of 67Ga prostate-specific membrane antigen PET-guided local ablative radiation therapy 
in patients with oligoprogressive CRPC. The time to PSA progression (PSA nadir plus 2 ng/
mL) of 15 patients with CRPC with 3 or fewer metastases on prostate-specific membrane 
antigen PET/CT or PET/magnetic resonance imaging (MRI) was 17.9 months. Yoshida et al. 
[8] reported the first result of whole-body diffusion-weighted MRI-guided progressive site-
directed radiation therapy in patients with oligoprogressive CRPC. The time to PSA progression 
(PSA nadir plus 2 ng/mL) of 23 patients with CRPC with 3 or fewer metastases on whole-body 
diffusion-weighted MRI was 8.7 months [8].

Fig. 2. A 49-year-old man with 11C-cho-
line-PET/CT-proven oligometastatic 
CRPC treated by IMRT. Dose distribu-
tion of intensity-modulated radiation 
therapy on the radiation therapy plan-
ning system. The prescribed radiation 
dose was 70 Gy for metastatic left obtu-
rator lymph node and 52 Gy for left in-
ternal and external iliac nodes in 30 
fractions.
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Conclusion

Choline PET/CT finding and the corresponded local treatment could play an important 
role in the management sequence of oligoprogressive CRPC.
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