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Introduction and Objectives: To investigate outcomes of patients with biochemical or local recurrence, without distant metastasis, 
who received radiation therapy targeting the prostate bed at our hospital following radical prostatectomy for prostate cancer.
Methods: Patients suspected of recurrence after radical prostatectomy, indicated by an increase in PSA levels or other factors, were 
evaluated through imaging tests for local recurrence and distant metastasis. Those who showed no local recurrence received salvage 
radiotherapy to the prostate bed at a dose of 64.8 Gy. Patients with local recurrence received radiotherapy of 70.8 Gy to the site of local 
recurrence and 64.8 Gy to the prostate bed.
Results: Among 19 cases of local recurrence following radical prostatectomy, three out of nine patients who did not receive ADT 
experienced recurrence after local radiation therapy. In contrast, none of the ten patients who received ADT during radiation therapy 
experienced recurrence following treatment. No significant difference was observed in clinical recurrence-free survival between 
patients receiving radiation therapy alone and those receiving ADT during radiation therapy. (p = 0.302) Fifty-six of the 57 patients 
without local recurrence were evaluated regarding their PSA doubling time (PSADT). Those with a PSADT of 6 months or more at the 
time of recurrence following radical prostatectomy tended to show longer clinical recurrence-free survival after local radiation therapy 
compared with showing PSADT of less than 6 months. (p=0.06) Patients with local recurrence who were treated with escalated 
radiation doses did not show any difference in the incidence of radiotherapy-related gastrointestinal toxicity compared with patients 
without local recurrence.
Conclusion: Although this study was conducted at a single institution with a small sample size and a limited number of patients, ADT may 
be beneficial in preventing recurrence following radiation therapy for local recurrence after radical prostatectomy. When considering salvage 
radiation therapy for patients with biochemical recurrence following radical prostatectomy, PSADT may be useful.
Keywords: prostate cancer, prostatectomy, local recurrence, biochemical recurrence, radiation therapy

Introduction
Radical prostatectomy is a standard treatment for localized prostate cancer.1,2 A subsequently rising prostate specific antigen 
(PSA) level occurs in a significant proportion of patients with localized prostate cancer following radical prostatectomy. 
Patients with biochemical recurrence—some of whom already have metastases—include those whose metastatic sites remain 
undetectable, as well as those in whom local recurrence cannot be identified through conventional imaging techniques.

Current guidelines recommend local radiation therapy, with or without androgen deprivation therapy (ADT), for 
patients without metastases who experience biochemical recurrence following radical prostatectomy.3–5
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We investigated the clinical conditions and outcomes of patients with biochemical or local recurrence, without distant 
metastasis, who received radiation therapy targeting the prostate bed at our hospital following radical prostatectomy for 
prostate cancer. Our results underscore the need for more accurate diagnostic methods to detect PSA recurrence 
following radical prostatectomy.

Patients and Methods
This study was conducted with institutional review board approval (E2024000201).

Patients
After radical prostatectomy, patients are regularly monitored using PSA tests and other procedures. Here, those with 
suspected recurrence after radical prostatectomy, indicated by an increase in PSA levels or other factors, were evaluated 
through imaging tests for local recurrence and distant metastasis. For patients not undergoing androgen deprivation 
therapy (ADT), imaging was conducted when the PSA level exceeded 0.2 ng/mL. For those receiving ADT, evaluations 
were carried out on an individual basis. CT, bone scans, and whole-body MRI were utilized to confirm the presence or 
absence of metastasis. Multiparametric MRI was applied to evaluate local recurrence in the prostate bed. The multi
parametric MRI images were interpreted exclusively by Y.I.

PSA Doubling Time (PSADT)
PSADT can be utilized to predict changes in PSA levels over time and as an indicator of biochemical and clinical 
progression. It was calculated as the natural log of 2 (0.693) divided by the slope of the linear regression of the natural 
log of PSA levels vs the time of PSA measurement in months. If the PSA level slope was 0 (constant PSA level) or 
negative (decreasing PSA level after initial increase), PSADT was arbitrarily set to 100.6

Radiotherapy
Patients who showed no local recurrence or metastasis, as determined by imaging evaluation, received salvage radio
therapy to the prostate bed at a dose of 64.8 Gy, delivered in 36 fractions. Patients with local recurrence and no distant 
metastases, as determined by imaging evaluation, received radiotherapy of 70.8 Gy to the site of local recurrence and 
64.8 Gy to the prostate bed. One patient with pelvic lymph node recurrence underwent whole pelvic radiation therapy at 
a dose of 50.4 Gy.

Radiotherapy-Related Gastrointestinal (GI) Toxicities
Radiotherapy-related GI toxicities were retrospectively graded according to Radiation Therapy Oncology Group (RTOG) 
acute and late toxicity criteria. In both cases, 0 indicates the absence of radiation effects and 5 means the effects were 
fatal. The severity of reactions was graded from 1 to 4. (Grade 0: No change, 1:Increased frequency or change in quality 
of bowel habits not requiring medication/rectal discomfort not requiring analgesics, Grade 2: Diarrhea requiring 
parasympatholytic drugs (eg, Lomotil)/mucous discharge not necessitating sanitary pads/rectal or abdominal pain 
requiring analgesics, Grade 3: Diarrhea requiring parenteral support/severe mucous or blood discharge necessitating 
sanitary pads/abdominal distention (flat plate radiograph demonstrates distended bowel loops), Grade 4:Acute or 
subacute obstruction, fistula or perforation; GI bleeding requiring transfusion; abdominal pain or tenesmus requiring 
tube decompression or bowel diversion).7

Follow-up After Radiation Therapy
Patients are regularly monitored using PSA tests and other procedures following radiation therapy. Patients underwent re- 
evaluation imaging when their PSA levels exceeded 1 ng/mL during follow-up after radiation therapy. In the present 
study, patients with suspected recurrence after radiation therapy, indicated by an increase in PSA levels or other factors, 
were evaluated through imaging tests for local recurrence and distant metastasis. Any suspicion of recurrence following 
radiotherapy was evaluated on an individual basis. If no recurrence was detected on imaging, PSADT and other factors 
were considered before initiating ADT, with shared decision-making involving the patients.
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Statistical Analysis
The PSA recurrence rate after radiation therapy was calculated using the Kaplan-Meier method, and significance was 
assessed using the Log rank test. Differences were considered significant at a P-value <0.05. Statistical analyses were 
performed using commercial statistical software (SPSS, version 28.0; IBM Corp, SPSS, Inc., Chicago, IL, USA).

Results
Patient Characteristics
The study included 76 patients who received local radiation therapy following prostatectomy between the opening of our 
hospital in June 2015 and April 2024. (Table 1) Eleven patients who underwent radical prostatectomy at other hospitals 
were subsequently referred to our hospital for follow-up observation. The age of patients at the time of radical 
prostatectomy ranged from 56 to 79 years, with a mean age of 67 years. The time from radical prostatectomy to 
radiation therapy for all patients ranged from five to 211 months, with a median of 32 months.

The average PSA level at the time of prostate cancer diagnosis was 15.7 ng/mL, ranging from 3.68 to 79.64 ng/mL. In 
three patients, PSA values at the time of diagnosis were not reported when they were referred to our hospital. The 
pathological grade group at the time of radical prostatectomy was classified as follows: grade 1, 4 cases; grade 2, 20 
cases; grade 3, 11 cases; grade 4, 19 cases; and grade 5, 16 cases. Additionally, there were 6 cases in which the grade 
group was not reported at the time of referral to our hospital, or the grade group was not evaluated due to the patient 
undergoing hormone therapy. The pathological stage at radical prostatectomy was: pT2 or lower, 36 cases; pT3a, 31 
cases; pT3b, 9 cases; pN0, 75 cases; pN1, 1 case.

Table 1 Patient Characteristics

Grade Group No.

1 4

2 20

3 11

4 19

5 16

Unknown or Not Rated 6

pT No.

pT2 36

pT3a 31

pT3b 9

pN

pN0 75

pN1 1

ADT (-) at the time of radical prostatectomy 68

ADT (+) at the time of radical prostatectomy 8

Bilateral orchiectomy 1

Preoperative ADT 5

Postoperative ADT 2
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Sixty-eight patients did not receive ADT at the time of radical prostatectomy. Among the patients observed in this 
study, eight received ADT perioperatively following radical prostatectomy. One patient underwent bilateral orchiectomy, 
five patients had been treated with ADT prior to surgery, and two patients began ADT immediately after the procedure.

Biochemical Recurrence Following Radical Prostatectomy
The interval between radical prostatectomy and radiation therapy ranged from 6 to 211 months, with a mean duration of 
44 months. Following radical prostatectomy, local recurrence was/was not observed in 19 and 57 patients, respectively.

Thirty-five and 41 patients did not/did receive ADT during radiation therapy, respectively. Among those who received 
ADT, 28 patients were treated with short-term ADT (LHRH agonist (3-month formulation) administered twice at three- 
month intervals), and 13 patients received long-term ADT (ADT had exceeded six months).

Patients with Local Recurrence
Local recurrence following radical prostatectomy was observed in 19 patients. (Table 2) Local radiation therapy 
was not used in combination with ADT in nine patients. It was applied in combination with short- and long-term 
ADT in three and seven patients, respectively. Three out of nine patients who did not receive ADT experienced 
recurrence following local radiation therapy. In contrast, none of the ten patients who received ADT during 
radiation therapy developed recurrence after treatment. No significant difference was observed in clinical recur
rence-free survival between patients receiving radiation therapy alone and those receiving ADT during radiation 
therapy (p = 0.302) (Figure 1).

Patients Without Local Recurrence
In those without local recurrence at the time of radiation therapy, 26 and 31 patients did not/did receive ADT during 
treatment, respectively. Among those who received ADT, 28 and three patients were treated with short- and long-term 
ADT, respectively. (Table 3) Of these patients with ADT, four experienced recurrence. Of the 26 patients who received 
local radiotherapy without ADT, 11 showed recurrence. No difference was observed in clinical recurrence-free survival 
between patients receiving radiation therapy alone and those receiving ADT during radiation therapy (p=0.221) 
(Figure 2).

Fifty-three of the 57 patients without local recurrence were evaluated. In four of them, PSA levels could not be 
assessed due to ADT. Among patients without local recurrence, 26 with a PSA value that had fallen below the 
sensitivity threshold of 0.01 exhibited a period from radical prostatectomy to local radiation therapy ranging from 21 
to 183 months, with an average of 55 months. (Table 4) Four out of the 26 patients with a PSA value below the 
threshold experienced recurrence after local radiation therapy. The PSA value at time of recurrence was 0.25 ng/mL 

Table 2 Use of ADT During Radiation Therapy in Patients with Local Recurrence

Patients With 
Local Recurrence

Patient Age At Time Of 
Radical Prostatectomy 
(years old), (range))

Time From Radical 
Prostatectomy To 
Confirmation of Recurrence 
(Months, (Range))

Patients With 
Recurrence After 
Local Radiation 
Therapy

Total 19 66 years old 
(57 to 79)

44 months 
(4 to 149)

ADT (-) 9 3

ADT (+) 10 0

Short term ADT 3

Long term ADT 7

Note: Short term ADT: LHRH agonist (3-month formulation) administered twice at three-month intervals.Long term. 
Abbreviation: ADT, ADT exceeded six months.
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(range: 0.2 to 0.46 ng/mL) and PSADT was 8.5 months (range: 2.1 to 14.9 months). In contrast, among the 27 
patients whose PSA levels did not fall below the sensitivity threshold of 0.01, the time from radical prostatectomy to 
local radiation therapy ranged from 7 to 66 months, with a mean duration of 24 months. The PSA value at time of 
recurrence was 0.55 ng/mL (range: 0.21 to 1.46 ng/mL) and PSADT was 11.0 months (range: 2.8 to 14.9 months). 
Of these patients, eight showed recurrence. There was no difference in clinical recurrence-free survival after local 
radiation therapy between patients whose PSA levels declined to less than 0.01 ng/mL following radical prosta
tectomy and those that did not (p=0.333) (Figure 3).

Fifty-six of the 57 patients without local recurrence were evaluated for PSADT. (Table 5) In one patient, PSADT 
could not be assessed due to ADT. In the 28 patients with PSADT of 6 months or less, the duration from radical 
prostatectomy to confirmation of recurrence was 29 months (range: 6 to 83 months), and the PSA level at the time of 
recurrence was 0.69 ng/mL (range: 0.21 to 6.25 ng/mL). Among these patients, nine experienced recurrence. In the 28 
patients with PSADT of 6 months or more, the duration from radical prostatectomy to confirmation of recurrence was 46 
months (range: 7 to 183 months), and the PSA level at the time of recurrence was 0.34 ng/mL (range: 0.21 to 1.46 ng/ 
mL). Among these patients, five showed recurrence. Patients with PSADT of 6 months or more at the time of recurrence 
following radical prostatectomy tended to show longer clinical recurrence-free survival after local radiation therapy 
compared with those whose PSADT was less than 6 months (p=0.06) (Figure 4).

Figure 1 Clinical Recurrence-free Survival After Local Radiation Therapy. Use of ADT During Radiation Therapy for Patients With Local Recurrence.Local recurrence 
following radical prostatectomy was observed in 19 patients. Local radiation therapy was not used in combination with ADT in nine patients. It was applied in combination 
with short- and long-term ADT in three and seven patients, respectively. Three out of nine patients who did not receive ADT experienced recurrence following local 
radiation therapy. In contrast, none of the ten patients who received ADT during radiation therapy developed recurrence after treatment. No difference was observed in 
clinical recurrence-free survival between patients receiving radiation therapy alone and those receiving ADT during radiation therapy (p=0.302).

Research and Reports in Urology 2025:17                                                                                        https://doi.org/10.2147/RRU.S544477                                                                                                                                                                                                                                                                                                                                                                                                    331

Nishiyama et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Radiotherapy-Related GI Toxicities
Patients who showed no local recurrence or metastasis received salvage radiotherapy to the prostate bed at a dose of 64.8 
Gy. Patients with local recurrence and no distant metastases received radiotherapy of 70.8 Gy to the site of local 

Table 3 Use of ADT During Radiation Therapy in Patients Without Local Recurrence

Patients Without 
Local Recurrence

Patient Age At Time Of 
Radical Prostatectomy 
(Years Old, (Range))

Time From Radical 
Prostatectomy to Confirmation 
of Recurrence (Months, 
(Range))

Patients With 
Recurrence After 
Local Radiation 
Therapy

Total 57 67 years old 
(56 to 79)

37 months 
(3 to 183)

15

ADT (-) 26 11

ADT (+) 31 4

Short term ADT 28

Long term ADT 3

Note: Short term ADT: LHRH agonist (3-month formulation) administered twice at three-month intervals.Long term. 
Abbreviation: ADT, ADT exceeded six months.

Figure 2 Clinical Recurrence-free Survival After Local Radiation Therapy. Use of ADT During Radiation Therapy for Patients Without Local Recurrence.In patients without 
local recurrence at the time of radiation therapy, 26 did not receive ADT during treatment, while 31 patients did. Among those who received ADT, 28 were treated with 
short-term ADT, and three received long-term ADT. Of these patients with ADT, four experienced recurrence. Local radiation therapy without ADT was administered to 26 
patients. Of these patients without ADT, 11 showed recurrence. No difference was observed in clinical recurrence-free survival between patients receiving radiation therapy 
alone and those administered ADT during radiation therapy (p=0.221).
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recurrence. In 57 patients without local recurrence, 13 experienced GI toxicities related to radiotherapy (Grade 1 in 12 
patients; Grade 2 in one patient). (Table 6) In 19 patients with local recurrence, five developed GI toxicities related to 
radiotherapy (Grade 1 in four patients; Grade 2 in one patient). Patients with local recurrence who were treated with 
escalated radiation doses did not experience any difference in the incidence of radiotherapy-related gastrointestinal 
toxicity compared with patients without local recurrence.

Table 4 PSA Minimum (0.01ng/Ml) in Patients Without Local Recurrence

PSA Minimum 
(0.01ng/mL)

Patients Time From Radical 
Prostatectomy To 
Confirmation Of Recurrence 
(Months, (Range))

PSA at Time of 
Recurrence 
(ng/mL)

PSADT at Time 
of Recurrence 
(Months, (Range))

Patients WITH 
Recurrence After 
Local Radiation 
Therapy

PSA<0.01ng/mL 26 55 
(21 to 183)

0.25 
(0.2 to 0.46)

8.5 
(2.1 to 14.9)

4

PSA≧0.01ng/mL 27 24 
(7 to 66)

0.55 
(0.21 to 1.46)

11.0 
(2.8 to 14.9)

8

Notes: Fifty-three of the 57 patients without local recurrence were evaluated. In four patients, PSA levels could not be assessed due to ADT.

Figure 3 Clinical Recurrence-free Survival After Local Radiation Therapy. PSA Minimum (0.01 ng/mL) in Patients Without Local Recurrence.Four out of 26 patients with 
a PSA value that had fallen below detection limits experienced recurrence after local radiation therapy. In contrast, among the 27 patients whose PSA levels did not fall below 
the sensitivity threshold of 0.01, eight showed recurrence. There was no difference in clinical recurrence-free survival after local radiation therapy. (p=0.333).
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Discussion
This study summarizes the clinical course of local radiotherapy in 76 patients who experienced biochemical recurrence 
following radical prostatectomy and had no distant metastasis. Of the 76 patients who experienced PSA recurrence 
following radical prostatectomy, 19 (25%) exhibited local recurrence, while 57 patients did not show any signs of local 
recurrence. Patients received radiation therapy targeting the prostate bed and any local recurrence lesions. However, 18 have 
since shown signs of recurrence. ADT may be beneficial in preventing recurrence following radiation therapy for local 
recurrence after radical prostatectomy. PSADT may be a valuable predictor of recurrence following radiation therapy.

Table 5 PSADT at the Time of Recurrence in Patients Without Local Recurrence

PSADT Divided 
at 6 Months

Patients Time From Radical Prostatectomy to 
Confirmation of Recurrence (Months, (Range))

PSA At Time Of 
Recurrence (ng/mL)

PATIENTS with Recurrence After 
Local Radiation Therapy

PSADT < 6 months 28 29 
(4 to 83)

0.69 
(0.21 to 6.25)

9

PSADT ≧ 6 months 28 46 
(7 to 183)

0.34 
(0.21 to 1.46)

5

Note: Excluding one patient who is undergoing ADT.

Figure 4 Clinical Recurrence-free Survival After Local Radiation Therapy. PSADT at the Time of Recurrence in Patients Without Local Recurrence.In the 28 patients with 
PSADT of 6 months or less, nine experienced recurrence. In the 28 patients with PSADT of 6 months or more, five showed recurrence. Patients with PSADT of 6 months or 
more at the time of recurrence following radical prostatectomy tended to show longer clinical recurrence-free survival after local radiation therapy compared with those 
whose PSADT was less than 6 months. (p=0.06).
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Radical prostatectomy is widely regarded as the definitive curative treatment for patients with non-metastatic prostate 
cancer.5 After radical prostatectomy, PSA levels are monitored regularly. If PSA is detectable following prostatectomy, 
residual or recurrent prostate cancer should be suspected. If the PSA level exceeds a specific threshold, biochemical 
recurrence is diagnosed, and imaging examinations are conducted to assess distant metastasis and local recurrence. 
Biochemical recurrence is commonly defined as a PSA level exceeding 0.2 ng/mL; however, this definition is not based 
on any official guidelines.8 In a long-term retrospective study conducted by Raisa S. Pompe et al, among patients who 
experienced biochemical recurrence after radical prostatectomy and did not receive neoadjuvant or adjuvant therapy, 
13.4% developed distant metastases, and 9.5% died from prostate cancer.9 Felix Preisser et al reported that in patients 
exhibiting persistent PSA levels, salvage radiotherapy improved both overall and cancer-specific survival.10 The 
persistence of PSA and high-risk features often serve as indicators of distant micro-metastatic disease, which cannot 
be effectively treated with local therapy. Ida Sonni et al suggested that 68Ga-PSMA PET may be a valuable tool for 
guiding salvage radiation therapy planning directed at the prostate bed in cases of postoperative biochemical persistence 
or recurrence.11 A systematic review conducted by the EAU Prostate Cancer Guidelines Panel confirmed that oncological 
outcomes vary between patients with and without biochemical recurrence.8 The authors proposed a new EAU biochem
ical recurrence risk stratification. A low risk of biochemical recurrence is defined by PSADT of greater than 1 year and 
pathological radical prostatectomy specimen Gleason score below 8 (ISUP grade group less than 4). Conversely, a high 
risk of biochemical recurrence is defined by PSADT of 1 year or less, or pathological radical prostatectomy specimen 
Gleason score of 8 to 10 (ISUP grade group 4 to 5).8 The European Association of Urology grouping for the risk of 
biochemical recurrence of prostate cancer after radical prostatectomy was valid when applied in a European study cohort. 
Salvage radiation therapy, especially when administered at a PSA level of less than 0.5 ng/mL, was highly effective in 
preventing metastatic progression.12

PSA is a sensitive and specific biomarker for early disease recurrence; however, it does not indicate the disease 
location. Data on the performance of conventional imaging techniques, including MRI, CT, and bone scans, in the 
context of biochemical recurrence of prostate cancer following radical prostatectomy are heterogeneous and show low 
sensitivity for the detection and localization of biochemical recurrence.13 The advantages of MRI include its effective
ness in detecting local recurrence and sensitivity to early bone changes, which can help resolve discrepancies between 
bone scans and CT. Overall, pelvic MRI is regarded as an appropriate imaging modality.14–16 Whole-body MRI can 
detect lymph node and bone metastases outside of the pelvis and is also considered an appropriate imaging modality.17,18 

In patients with early biochemical recurrence following radical prostatectomy, detection rates reported for PSMA-PET 
CT are higher than those of any other imaging modality, particularly for smaller lesions with low PSA levels.19–22 

PSMA-PET has been rapidly adopted worldwide and is recognized as a viable imaging option according to the guidelines 
set forth by EAU, NCCN, and AUA.3,4 Although it is evident that PSMA-PET is an outstanding diagnostic tool, this test 
is currently unavailable in Japan. If it were available, early diagnosis of recurrence and metastasis would be possible.

For patients experiencing biochemical recurrence following radical prostatectomy, the primary curative intervention is 
radiation therapy. Generally, two main approaches are utilized for the timing of radiation therapy: adjuvant and salvage 
radiotherapy. However, the results of a meta-analysis indicated no evidence of improved event-free survival with 
adjuvant radiation therapy compared with early salvage radiation therapy.23,24 In general, for patients with higher-risk 
characteristics, the addition of ADT to radiotherapy improves survival rates. ESTRO-ACROP recommendations for the 

Table 6 Radiotherapy-Related GI Toxicities

Local recurrence + –

Patients 19 57

GI toxicities 5 13

Grade 1 4 12

Grade 2 1 1
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evidence-based use of ADT in combination with external-beam radiotherapy for prostate cancer conclude that no 
additional ADT should be recommended for low-risk prostate cancer patients. In contrast, for intermediate- and high- 
risk patients, a duration of four to six months and two to three years of ADT is recommended, respectively.25–27 The 
guidelines from the European Association of Urology, European Society for Radiotherapy and Oncology, and 
International Society of Geriatric Oncology (EAU-ESTRO-SIOG) emphasize the importance of early salvage radio
therapy. This is defined as radiotherapy initiated for patients who experience biochemical recurrence following radical 
prostatectomy, specifically when the PSA level is less than 0.5 ng/mL.25 Felix Preisser et al demonstrated a significant 
survival benefit in patients with EAU high-risk biochemical recurrence who received early salvage radiotherapy 
compared with those who were under observation. The findings support the recommendation for early salvage radio
therapy in men with EAU high-risk biochemical recurrence. Conversely, surveillance may be appropriate for patients 
with low-risk biochemical recurrence.28 In the cases examined in this study, the interval between radical prostatectomy 
and radiation therapy was influenced by factors such as the use of ADT in combination with radical prostatectomy. The 
patient with the longest interval underwent surgical castration at the time of radical prostatectomy, resulting in 
a prolonged period before PSA recurrence was diagnosed.

Local recurrence following radical prostatectomy was observed in 19 patients. Local radiation therapy was not used in 
combination with ADT in nine patients. Three of the patients experienced recurrence after local radiation therapy. 
However, none of the patients who received ADT during radiation treatment developed recurrence after local radiation 
therapy. No significant difference was observed in clinical recurrence-free survival between patients receiving radiation 
therapy alone and those receiving ADT during radiation therapy (p = 0.302).

Regarding the irradiation method, conventional-dose salvage radiotherapy to the prostate bed is adequate for patients 
showing early biochemical progression of prostate cancer following radical prostatectomy.29 The long-term results of the 
RADICALS-RT trial confirm that adjuvant radiotherapy following radical prostatectomy increases the risk of urinary and 
bowel morbidity without significantly improving disease control. Therefore, an observation policy with salvage radio
therapy for PSA failure should be considered as the current standard of care after radical prostatectomy.30 The shorter 20- 
fraction schedule provides a clear advantage in terms of patient convenience, environmental considerations, and hospital 
capacity. Severe toxicity is rare following post-prostatectomy prostate bed radiotherapy (RT) with either 52.5 Gy in 20 
fractions or 66 Gy in 33 fractions. Only modest differences were observed in toxicity and patient-reported quality of life 
between these two schedules.31 In our study, we utilized conventional-dose salvage radiotherapy.29

The American Urological Association, in collaboration with the American Society for Radiation Oncology and 
Society of Urologic Oncology, released the 2024 clinical practice guidelines on salvage therapy for prostate cancer.3,4 

These guidelines offer practical, clear, and evidence-based recommendations for managing recurrence following surgery. 
Based on these findings, the authors proposed a new EAU biochemical recurrence risk stratification. A low risk of 
biochemical recurrence is defined by PSADT of greater than 1 year and pathological radical prostatectomy specimen 
Gleason score below 8 (ISUP grade group <4). Conversely, a high risk of biochemical recurrence is defined by PSADT of 
1 year or less, or pathological radical prostatectomy specimen Gleason score of 8 to 10 (ISUP grade group 4–5). Almost 
all international guidelines emphasize the importance of early salvage radiotherapy, which is defined as radiotherapy 
initiated for patients with biochemical recurrence following radical prostatectomy when the PSA level is less than 0.5 ng/ 
mL. In this study, those with PSADT of 6 months or more at the time of recurrence following radical prostatectomy 
tended to show longer clinical recurrence-free survival after local radiation therapy compared with those whose PSADT 
was less than 6 months (p=0.06).

Although there is no universally accepted definition of biochemical recurrence following salvage radiotherapy after 
radical prostatectomy for prostate cancer, Sung Uk Lee et al reported that a serum PSA level greater than 0.8 ng/mL 
serves as a reasonable threshold for defining biochemical recurrence after salvage radiotherapy.32 Furthermore, PSADT 
of six months or less was significantly predictive of subsequent distant metastasis, and the combined application of both 
parameters improved the predictive accuracy. At our hospital, we re-evaluate imaging when the PSA level exceeds 1 ng/ 
mL during follow-up after salvage radiotherapy. If no recurrence is detected on imaging, we consider PSADT and other 
factors before initiating ADT, engaging in shared decision-making with the patients. Therefore, in this study, no fixed 
definition was employed, and recurrence was assessed based on the clinical status of each patient. Those with PSADT of 
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6 months or more at the time of recurrence following radical prostatectomy tended to show longer clinical recurrence- 
free survival after local radiation therapy compared with those whose PSADT was less than 6 months (p=0.06).

This study had various limitations. Although it is evident that PSMA-PET is an outstanding diagnostic tool, this test is 
currently unavailable in Japan. Therefore, the data in this paper did not include PSMA-PET data. It was conducted at 
a single institution and included a limited number of patients; therefore, the sample size was not calculated or justified. 
This was a retrospective study. There were no established standards for diagnostic criteria or the use of ADT with 
radiation therapy. Thus, the data included institutional bias and non-randomized ADT use. Decisions were made on an 
individual basis for each patient.

Conclusion
Of the 76 patients who experienced PSA recurrence following radical prostatectomy, 19 (25%) exhibited local recur
rence, while 57 patients did not show any signs of local recurrence. Patients received radiation therapy targeting the 
prostate bed and any local recurrence lesions. However, 18 have since shown signs of recurrence. ADT may be beneficial 
in preventing recurrence following radiation therapy for local recurrence after radical prostatectomy. When considering 
salvage radiation therapy for patients with biochemical recurrence following radical prostatectomy, PSADT may be 
useful. However, even in patients with short PSADT, PSA values alone cannot be used to determine whether the disease 
is local recurrence or distant metastasis. It is considered that some patients showing recurrence following radiation 
therapy had distant metastases prior to treatment, highlighting the need for more accurate diagnostic methods, such as 
PSMA-PET.
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