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ABSTRACT
Objective: To evaluate oncological and functional outcomes after salvage robotic-assisted laparoscopic 
radical prostatectomy (sRALP).
Material and methods: We included 60 patients, consecutively treated with sRALP for radiorecurrent 
prostate cancer (PCa) at Oslo University Hospital (OUS). Data were collected from our PCa registry and 
electronic patient journal (EPJ). PSA persistence was defined as PSA ≥ 0.1 ng/mL 6 weeks postoperatively, 
and these patients were not included in the survival analysis. Logistic regression was used to find variables 
associated with PSA persistence. Biochemical recurrence (BCR) was defined as PSA ≥ 0.2 ng/mL. Cox regres-
sion was used to analyse BCR-free survival. Urinary leakage was graded as minor, moderate or severe. 
Complications were classified according to the Clavien-Dindo classification.
Results: Twenty-three patients (38%) had persistent PSA. With a median follow-up of 82 months (inter-
quartile range [IQR] 48–101 months), 16 patients (28%) had no BCR or start of androgen deprivation 
therapy (ADT). Twelve patients (20%) were deceased, 10 (17%) from PCa.
Preoperative PSA was statistically significantly associated with persistent PSA (p = 0.01). International 
Society of Urological Pathology (ISUP) Grade Group 5 showed a statistically significant association with 
BCR (p = 0.01). Anastomosis leakage and strictures occurred in 27 (45%) and 15 patients (33%), respec-
tively. Twenty-nine patients (48%) suffered severe urinary leakage, whilst 11 patients (24%) had moderate 
urinary leakage. Eleven patients (18%) received artificial urinary sphincters, and 10 patients (17%) under-
went urinary diversion. Two patients suffered a grade 4 complication (sepsis), whilst 25 patients (41%) had 
grade 3 complications, most of which were related to intervention in the urinary system. 
Conclusion: Salvage RALP for radiorecurrent PCa has limited effect on oncological outcomes. Patients 
should be thoroughly informed about the high risk of urinary leakage and severe surgical complications.
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Introduction

Recurrence of prostate cancer (PCa) after radiation treatment 
(RT) occurs in one-third of patients [1]. This makes radiorecur-
rent PCa the fourth most common urological oncological diag-
nosis. 50%–70% of patients with biochemical recurrence (BCR) 
after RT will have localised disease, making them suitable for 
curative treatment [2, 3]. The majority of these patients are 
treated with androgen deprivation therapy (ADT), exposing 
them to bothersome side effects and morbidity [4]. Historically, 
salvage radical prostatectomy (sRP) has had a bad reputation 
due to poor functional outcomes and safety. The use of clinical 
guidelines and quality registries is essential for optimising can-
cer care [5]. Improved patient outcomes with salvage robotic-as-
sisted prostatectomy (sRALP) have been highlighted in recent 
literature [1, 6]. According to the European Association of Urology 
(EAU) guidelines, sRP should be considered only in patients with 
low co-morbidity, a life expectancy of at least 10 years, a pre-sRP 
PSA < 10 ng/mL and initial biopsy International Society of 
Urological Pathology (ISUP) grade group ≤ 2/3, no lymph node 

involvement or evidence of distant metastatic disease pre-sRP 
and those whose initial clinical staging was T1 or T2 [7].

In our institution, sRALP has been done regularly over the last 
10 years. The aim of this study is to present oncological results 
and surgical complications in this patient cohort.

Material and methods

We consecutively included patients who underwent sRALP 
between 2013 and 2021 at Oslo University Hospital (OUS), due 
to local recurrence after radical RT. The recurrence was diag-
nosed by PSA, prostate biopsy or based on MRI and/or PET/CT. 
Preoperative local staging was performed using digital rectal 
examination (DRE) and MRI, whilst metastatic assessment was 
conducted using MRI and PET/CT. Initially, FACBC (fluorocy-
clobutane carboxylic acid) was used as the PET/CT tracer, but it 
was later replaced by PSMA (prostate-specific membrane anti-
gen) towards the end of the study. The Research Registry for 
Prostate Cancer, OUS and electronic patient journal (EPJ) were 
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used to review clinical data. The registry is prospective and 
includes patients undergoing surgical treatment for PCa at OUS, 
from 1995 and has been previously presented [8]. For patients 
undergoing sRALP before 2017, however, the data were retro-
spectively collected. The registry includes work-up, treatment 
and lifelong follow-up as well as patient-reported outcomes, 
such as the expanded prostate cancer index composite (EPIC) 26 
questionnaire [9] at 0, 3, 12 and 36 months after operation. From 
EPIC-26, the number of pads used per day was used to quantify 
urinary leakage. Urinary leakage was classified as minor (0–1 
pad/day), moderate (2 pads/day) or severe (≥ 3 pads/day), based 
on EPIC-26 1 year postoperatively. For patients without EPIC-26 
data, pad usage documented in the EPJ was used to determine 
the corresponding leakage grade.

Our two primary outcome measures were persistent PSA, 
defined as PSA nadir ≥ 0.1 ng/mL at 6 weeks postoperatively, 
and BCR defined as postoperative PSA nadir < 0.1 and later PSA 
≥ 0.2 ng/mL, with a subsequent confirmatory PSA ≥ 0.2 ng/mL. 
Patients with persistent PSA were not included in the survival 
analyses. Postoperatively, PSA levels were measured at 6 and 12 
weeks. If the PSA value became undetectable, specialist care 
was finished. Follow-up was continued by their general 
practitioner, who measured PSA every 3 months during the first 
year and every 6 months during the second and third years. In 
case of BCR or complications, patients were referred to the 
operating clinic for further evaluation. For patients referred from 
other regions in Norway, postoperative follow-up was conducted 
at their local hospital or general practitioner.

Follow-up time was the time from surgery to the date of 
death or last clinical visit with PSA analysis. Clinical variables 
from the time of diagnosis to the last follow-up, including 
patient characteristics, PSA, tumour characteristics, treatment 
and complications were evaluated. Patients were also stratified 
based on compliance with EAU guidelines.

Our registry does not include exact information about 
diagnosis of local failure and metastasis, only PSA recurrence 
and start of permanent ADT. Postoperative complications were 
graded according to the Clavien-Dindo (CD) classification [10]. 
Due to the extended time frame over which complications could 
arise, we included all postoperative complications observed 
during the full follow-up period.

Statistics

Patient characteristics are described as median with interquartile 
range (IQR) for continuous data and frequencies with percent-
ages for categorical data. Logistic regression was applied to 
assess predictors for persistent PSA at 6 weeks post-RALP. 
Predictors for BCR post-sRALP were assessed using Cox regres-
sion. Association between persistent PSA and compliance with 
EAU guidelines was examined by Chi-squared tests. Kaplan-
Meier curves were used to estimate mean BCR-free survival time, 
and the Kaplan-Meier curves with and without compliance of 
EAU guidelines were checked with a log-rank test. P-values less 
than 0.05 were statistically significant. The analyses were per-
formed with IBM SPSS version 30.0 (IBM Co., Armonk, NY, USA).

Results

Baseline characteristics

We consecutively included 60 patients who underwent sRALP 
between 2013 and 2021. Patient characteristics are summarised 
in Table 1. The median age at the time of RT was 60 years (IQR 
56–63). At diagnosis, 36 patients (60%) had an ISUP grade group 
≤ 3, whilst 23 patients (38%) had ISUP grade group ≥ 4. The pre-
scribed dose of primary radiation therapy changed over the 
course of the study, ranging from 70 to 78 Gy. Specifically, 29 
patients (48%) received 74 Gy, 16 patients (27%) received 70 Gy, 
6 patients (10%) received 78 Gy and 3 patients (5%) were treated 
with high-dose-rate brachytherapy in combination with exter-
nal beam radiation therapy. Median time interval between pri-
mary radiation and sRALP was 87 months (IQR 61–119).

Forty-five of 60 patients (75%) had biopsy confirmed local 
recurrence after radiation therapy. 19 (32%) of these patients 
had ISUP grade group ≤ 3, whilst 22 (37%) had ISUP grade group 
≥ 4. In four patients (7%), the ISUP grade group was not described 

Table 1.  Baseline characteristics of 60 patients with recurrent prostate 
cancer after radiotherapy who underwent salvage robotic-assisted 
laparoscopic prostatectomy between 2013 and 2021.
Variable

Age at radiation therapy (years), median (IQR) 60 (56–63)
PSA at diagnosis (ng/mL), median (IQR) 15 (9–31)
ISUP grade group at primary diagnosis (pre-RT), n (%)

ISUP 1 14 (23)
ISUP 2 12 (20)
ISUP 3 10 (17)
ISUP 4 10 (17)
ISUP 5 13 (22)
Missing 1 (2)

Clinical stage pre-RT, n (%)
cT1 11 (18)
cT2 14 (23)
cT3 35 (58)

Radiation, n (%)
70 Gy 16 (27)
74 Gy 29 (48)
78 Gy 6 (10)
High dose brachy 3 (5)
Missing 6 (10)

Time interval between radiation and sRALP (months), 
median (IQR)

87 (61–119)

Age at sRALP (years), median (IQR) 68 (63–72)
PSA pre-sRALP (ng/mL), median (IQR) 4 (2–7)
ISUP grade group pre-sRALP, n (%)

ISUP 1 1 (2)
ISUP 2 7 (12)
ISUP 3 11 (18)
ISUP 4 9 (15)
ISUP 5 13 (22)
Missing 4 (7)
No pre-sRALP biopsy 15 (25)

Complying with EAU guidelines 20 (33)

IQR: Interquartile range; ISUP: International Society of Urological Pathology; 
RT: radiotherapy; EAU: European Association of Urology.
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due to previous RT. In the remaining 15 patients (25%), localised 
recurrence was diagnosed by a rise in PSA and radiological 
findings on MRI and/or PET/CT.

All patients underwent preoperative imaging, either with 
MRI (97%) and/or PET/CT (77%). Four patients (7%) were 
classified as N1 from the preoperative radiological metastatic 
assessment. Median follow-up (FU) time after sRALP was 82 
months (IQR 48–101 months).

Oncological outcomes

Twenty-three patients (38%) had persistent PSA. Of the 
remaining 37 patients, 21 (57%) had BCR (Table 2). Preoperative 
PSA was statistically significantly associated with PSA persis-
tence (p = 0.01; Table 3). When stratifying PSA persistence 
patients based on whether they met the EAU-recommended 
sRALP criteria, 40% of those who fulfilled the criteria had persis-
tent PSA, compared to 38% amongst those who did not (p = 0.86, 
data not shown).

ISUP Grade Group 5 showed a statistically significant 
association with BCR in a univariate cox regression analysis 
(p = 0.01; Table 4). In Kaplan-Meier analyses, the median BCR-
free survival was estimated 42 months (IQR 23–61 months) 
(Figure 1). Comparing patients who met the EAU-recommended 
sRALP criteria (n = 12; 32%) with those who did not (n = 25; 68%), 
the eligible group demonstrated a longer mean BCR-free 
survival of 84 months (95% confidence interval 51–116 months) 
compared to 60 months (95% confidence interval 41–79 
months) in the non-eligible group. This difference was not 
statistically significant (p = 0.2; Figure 1).

At last follow-up, 39 patients (65%) were treated with 
permanent ADT (Table 2). A total of 12 patients (20%) had died by 
the end of follow-up, with 10 deaths (17%) attributable to PCa.

Complications and functional outcomes

Postoperative functional outcomes and complications are sum-
marised in Table 5. Twenty-seven patients (45%) in the study 
cohort responded to the patient-reported outcome measures 
(PROMs) questionnaire, with 22 (37%) respondents at 12 months 
postoperatively. In total, 28 patients (47%) experienced severe 
urinary incontinence, 13 patients (22%) had moderate and 19 
patients (32%) minor urinary leakage. Twenty-seven patients 
(45%) experienced anastomotic leakage, and 21 patients (35%) 
developed a urinary stricture. Seventeen patients (28%) had 
both complications.

Fifteen of the 21 patients with urinary stricture required 
surgical intervention, corresponding to CD grade 3b. During 
the follow-up period, 11 patients (18%) received an artificial 
urinary sphincter, and 10 patients (17%) underwent urinary 
diversion. In total, 19 patients (32%) were treated with either 
an artificial urinary sphincter and/or urinary diversion. No 
rectal injuries were observed; however, two patients developed 
pelvic osteomyelitis, requiring multiple surgical and medical 
interventions, ultimately leading to urinary diversion. Two 
patients suffered urinary sepsis (CD 4a), one of them due to 
iatrogenic small bowel perforation, one had a lung embolus 
(CD 2), one got a stroke (CD 2), and nine patients needed 
antibiotics due to infections (CD 2).

Discussion

This study is a combined retrospective and prospective analysis 
of patients who underwent sRALP for radiorecurrent PCa over 
an 8-year period. Persistent postoperative PSA was observed in 
23 patients (38%). Amongst the remaining 37 patients, 21 expe-
rienced BCR, whilst 16 remained recurrence-free after a median 

Table 2.  Oncological outcomes of 60 patients with recurrent prostate 
cancer after radiotherapy who underwent salvage RAPL between 2013 and 
2021.
Variable n (%)

6 weeks postoperative PSA
Persistent PSA ≥ 0.1 ng/mL 23 (38)
PSA nadir < 0.1 ng/mL 37 (62)
BCR at last follow-up 21/37 (57)

Postoperative ADT treatment 39 (65)
Patological T stage (pT)

pT0 1 (2)
pT2 16 (27)
pT3 43 (72)

Patological N stage (pN)
pNx 32 (53)
pN1 12 (20)
pN0 16 (27)

Positive surgical margin 33 (55)
ISUP grade group post-RALP specimen

ISUP 0 1 (2)
ISUP 2 4 (7)
ISUP 3 6 (10)
ISUP 4 9 (15)
ISUP 5 29 (48)
Missing (not described) 11 (18)

BCR: Biochemical recurrence; ADT: antiandrogen therapy; ISUP: International 
Society of Urological Pathology.

Table 3.  Risk of PSA persistence after sRALP in men with recurrent prostate 
cancer after radiotherapy (n = 60).
Variable Univariate Multivariate

OR 95% CI p OR 95% CI p

PSA before sRALP 1.20 1.04, 1.39 0.01 1.22 1.05, 1.41 0.01
ISUP grade group at 
diagnosis pre-RT
ISUP 1 (ref ) 0.5
ISUP 2 2.50 0.50, 12.64 0.3 6.10 0.79, 47.46 0.08
ISUP 3 2.50 0.46, 13.65 0.3 2.82 0.39, 20.83 0.3
ISUP 4 0.63 0.09, 4.33 0.6 1.77 0.15, 20.64 0.6
ISUP 5 2.14 0.44, 10.53 0.3 3.88 0.44, 34.34 0.2
Clinical stage (cT) pre-RT
cT1 (ref ) 0.5
cT2 2.67 0.49, 14.46 0.3 4.29 0.49, 37.75 0.2
cT3 1.58 0.35, 7.02 0.6 1.85 0.28, 12.26 0.5

Univariate and multivariate logistic regression. PSA persistence: PSA ≥ 0.1 
ng/mL 6 weeks postop.; OR: odds ratio; CI: confidence interval; ISUP: 
International Society of Urological Pathology; RT: radiation treatment.
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follow-up of 82 months (IQR 48–101 months). These findings 
indicate that 44 patients (73%) did not achieve sustained onco-
logical control following sRALP. A significant correlation was 
found between preoperative PSA levels and persistent postoper-
ative PSA. Additionally, ISUP grade group 5 was significantly 
associated with BCR. Anastomotic leakage and urethral strictures 
were observed in 35% and 45% of patients, respectively. Nearly 
one-third required an artificial urinary sphincter and/or urinary 
diversion, and 47% experienced severe urinary incontinence.

In a systematic review (SR) by Marra et al. [6], they found BCR, 
including PSA persistence, in 41% (999/2454) of patients, whilst 
the corresponding number in our study was 72%. With a median 
follow-up of 82 months, our study provides longer-term data 
compared to the SR by Marra et al., in which only three series 
had follow-up beyond 60 months, and nine had less than 36 
months. This extended follow-up in our cohort may partly 
explain the higher BCR rate. A study by Perera et al. [11], which 
included 293 patients, demonstrated limited impact of the 
minimally invasive approach. BCR was observed in 153 patients 

(52%). The comparison with our study is constrained by the lack 
of clarity regarding the inclusion of patients with persistent 
postoperative PSA in their BCR analysis. Similarly, in a report by 
Heidenreich et al. [2], which included 55 patients with a median 
follow-up of 23 months (range 2–56 months), BCR was reported 
in 13% of patients. However, no information was provided on 
the presence or exclusion of persistent postoperative PSA.

A possible explanation for the high rates of PSA persistence 
and BCR observed in our study is that only a third of the patients 
met the EAU recommendations for sRP. In a study by Mandel et 
al. [12], which included 55 patients treated with open sRP and a 
median follow-up of 36 months, the reported BCR rate was 56% 
following primary treatment with external beam radiotherapy 
(EBRT), high-dose brachytherapy (HDB) or high-intensity 
focused ultrasound (HIFU). Importantly, patients who fulfilled 
the EAU guideline criteria had significantly improved BCR-free 
survival, with a 5-year BCR-free survival rate of 74% compared to 
12% in those who did not meet the criteria. These findings are 
comparable to our results and support the clinical utility of the 
EAU selection criteria.

Although not statistically significant, the high rate of positive 
surgical margins at 56%, corresponding with the high prevalence 
of pT3 disease (72%), likely contributed to the high rates of 
persistent PSA and BCR. 

Urinary incontinence remains a major concern following 
sRALP, primarily due to the compounded side effects of both the 
radical radiation therapy [13] and the surgical procedure itself. In 
the study by Perera et al. [11], they found limited impact of the 
minimally invasive approach. Only 13% of their patients 
reported urinary continence, defined as no pad use. In contrast, 
in our study, using a less stringent definition of continence, 32% 
of patients reported minor or no leakage.

In their SR, Marra et al. [6] reported an anastomotic stricture 
rate of 35.5%, which is comparable to the rate observed in our 
study (35%). In their SR, Marra et al. included patients who 
initially were treated with primary focal therapy, which is less 
associated with postoperative salvage RALP complications 
compared to radiation therapy [14].

In our study, 18% of patients had artificial urinary sphincter 
and 17% urinary diversion. Ogaya-Pinies et al. [15] reported 
clinically significant anastomotic leakage in 36% of their 
patients, whilst in the Vanderbilt University cohort of 34 patients, 
the corresponding figure was 31% [16]. In the same Vanderbilt 
cohort with only 16 months median FU, 31% of patients had 
urinary artificial sphincter due to severe urinary incontinence. 
Vesicourethral anastomosis after radical prostatectomy in 
patients previously treated with RT is often accompanied with 
additional surgical procedures due to complications. In a paper 
by Anderson et al. [17] focusing on refractory incontinence and 
stenosis after failed vesicourethral anastomosis, they concluded 
that urine diversion is an option that must be discussed with the 
patient at an early stage. Our 10 patients who finally ended up 
with urinary diversion had been through a long and cumbersome 
period with attempts of alleviating the leakage and stricture 
problem. Maybe an early decision of urinary diversion would 
have been a better option for these patients.

Table 4.  Risk of biochemical recurrence in 37 patients after sRALP in men 
with recurrent prostate cancer after radiotherapy.
Variable HR 95% CI p

Preoperative PSA 0.88 0.72, 1.06 0.2
ISUP grade group biopsy pre-RT
ISUP 1 (ref )
ISUP 2 2.34 0.47, 11.66 0.3
ISUP 3 2.66 0.53, 13.22 0.3
ISUP 4 3.50 0.86, 14.21 0.1
ISUP 5 6.36 1.47, 27.51 0.01
Clinical stage (cT) pre-RT
cT1 (ref )
cT2 0.84 0.14, 5.06 0.8
cT3 2.95 0.85, 10.24 0.09

ISUP: International Society of Urological Pathology; RT: radiation treatment.
Univariate Cox regression. Twenty-three patients (38%) with PSA ≥ 0.1 ng/
mL at 6 weeks post-RALP were excluded.

Figure 1.  Biochemical recurrence-free survival in 37 patients, stratified by 
whether they met the European Association of Urology criteria concerning 
recommendation of sRALP.
Mean BCR-free survival was 84 months (95% confidence interval 51–116 
months) for patients who met the criteria and 60 months (95% confidence 
interval 41–79 months) for those who did not. p = 0.2.
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One strength of the study is the long-term follow-up. An 
important limitation is that approximately 50% of our patients 
were not enrolled in the prospective research registry. As a 
result, data for these patients had to be collected retrospectively. 
Moreover, these patients did not complete PROMs. Of those 
who completed PROMs, 22 patients responded at 12 months 
postoperatively. Therefore, information about urinary 
incontinence is a mixture of physician provided information and 
from EPIC-26. As demonstrated in the Swedish LAPPRO study 
[18], patients tend to underreport the severity of their symptoms 
when assessed in a clinical consultation setting.

Another limitation is the difficulty in following-up with 
patients referred from other regions in Norway. Collecting data 
from these patients often required contacting their local hospitals 
and general practitioners, which proved to be a cumbersome 
process. This may have resulted in shorter follow-up periods and 
missing follow-up information. Finally, it is a limitation that there 
are too few patients in the survival analysis. In the Cox regression 
analysis, although there was a trend towards association, no 
statistically significant relationship was found between BCR and 
any covariates except for ISUP Grade Group 5 in the pre-RT biopsy. 
This is likely due to small sample size.

Metastatic assessment pre-sRALP with PSMA PET/CT is now 
routine in these patients, and it may well be that PSMA PET/CT 
in many of the study patients would have detected more 
metastatic disease and subsequently resulted in a better 
selection of patients preoperatively. It is plausible that a 
significant proportion of our patients had microscopic 
metastatic disease at the time of surgery, thereby limiting the 
therapeutic benefit of sRALP.

It is concerning that our study did not identify reliable predic-
tors for BCR or postoperative complications. Intraoperatively, 

the majority of RALP was uneventful. There were no cases of rec-
tal injury, and the vesicourethral anastomosis was consistently 
watertight and appeared intact. Postoperative cystography was 
typically performed around 14 days after surgery, at which point 
the urinary catheter was removed. After this, many patients be-
gan to exhibit voiding difficulties and were subsequently diag-
nosed with anastomotic leakage and/or urethral stricture. This 
delayed onset of complications highlights the challenge in an-
ticipating adverse outcomes despite an initially uncomplicated 
surgical course.

Conclusion

Salvage RALP for radiorecurrent PCa has limited effect on onco-
logical outcomes. Patients should be thoroughly informed 
about the high risk of urinary leakage and severe surgical 
complications.
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