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RESEARCH NOTE

Introduction of salvage prostatectomy 
in Denmark: the initial experience
Mike Allan Mortensen1*  , Charlotte Aaberg Poulsen1, Göran Ahlgren2, Kirsten Madsen3,4 and 
Mads Hvid Poulsen1,5 

Abstract 

Objective: To introduce salvage prostatectomy in Denmark. Prior to this, no national curative treatment for recurrent 
prostate cancer following radiation therapy existed in Denmark. This pilot study represent our initial experiences and 
the feasibility of performing salvage robot-assisted radical prostatectomy for true local, high-risk recurrence after initial 
therapy with external beam radiation for high-risk prostate cancer.

Results: Five patients underwent sRARP between April 2020 and July 2021. All patients were discharged within 
48 h and no major complications were observed within 3 months. All patients had unmeasurable PSA (< 0.1 ng/
ml) at follow-up 6 months after surgery. One patient with longer follow-up than 6 months experienced biochemical 
recurrence. At 3-months follow-up all patients reported considerable incontinence, at 6-month follow-up, pad usage 
decreased to 1 or 2 pads daily. Based on our initial results, the idea to introduce sRARP as a nationwide option remains 
and further patients will be included to establish the true role of sRARP in patients with recurrence after primary radio-
therapy for PCa.
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Introduction
Despite continuous efforts to improve outcome of pri-
mary treatment for Prostate cancer (PCa), a considerable 
number of patients treated with radiotherapy will expe-
rience biochemical recurrence (BCR) defined as a pros-
tate specific antigen (PSA) of 2  ng/mL + nadir. The risk 
of recurrence ranges from 15 to 25% for low-risk disease 
and 30–60% for patients with high-risk disease [1–4].

The natural history of PCa is highly heterogenous with 
a disease spectrum ranging from highly aggressive to an 
almost indolent disease. This is also the case for recur-
rent disease after definitive treatment with some patients 
experiencing very indolent disease that may never 
develop to metastatic disease. Historically, BCR after 

radiation therapy has been shown to be a poor surrogate 
for overall survival as well as cancer-specific mortality 
with older studies suggesting that BCR precedes clinical 
metastases by as much as 7 years [5]. Contemporary stud-
ies have contrarily suggested that BCR after treatment for 
high-risk disease significantly impacts overall survival as 
well as cancer-specific survival [6]. With the introduction 
of prostate-specific membrane antigen (PSMA) positron 
emission tomography/computed tomography (PET/CT), 
early detection of local recurrence has been possible, cre-
ating a window of opportunity for salvage treatment [7].

Salvage treatment of locally recurrent prostate can-
cer remains controversial due to the rather high rates of 
urinary and gastrointestinal toxicity associated with any 
salvage therapy [8]. According to recent European Asso-
ciation of Urology guidelines, salvage robotic assisted 
radical prostatectomy (sRARP) could be considered in 
healthy males with long life expectancy and favorable dis-
ease characteristics at primary diagnosis [9].
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In Denmark, we estimate that 100 patients every year 
have recurrent prostate cancer following primary radio-
therapy of prostate cancer. Up until now, no national 
strategy for curative treatment for recurrent prostate 
cancer following radiation therapy have existed in Den-
mark. This case analysis is the first step towards sys-
tematically introducing (sRARP) in Denmark with the 
purpose of describing safety and morbidity.

In the following we report our pilot study of the first 
five cases of sRARP from our institution performed on 
patients with local recurrence after primary external 
beam radiation. The study is based on the Danish Pros-
tate Cancer Group (DaProCa) and is supported by the 
Danish Health Authorities.

Main text
Patient selection
From April 2020 to July 2021, 18 patients were screened 
for eligibility to undergo sRARP. All patients screened 
underwent 18F-PSMA-PET/CT, prostate MRI as well 
as 6- to 12-core transrectal prostate biopsies as recom-
mended by the European Association of Urology guide-
lines [9]. MRI was solely used to determine local stage 
including detection of eventual rectal, bladder or pelvic 
muscle involvement. MRI was not used for image guided 
biopsy.

Inclusion criteria for sRARP were BCR following pri-
mary external beam radiation and an expected life expec-
tancy of 10 years or more. Patients with more unfavorable 
disease characteristics than suggested by the European 
guidelines was acceptable [9]. Exclusion criteria were 
metastatic disease based on PSMA-PET/CT or inoper-
ability due to extensive local disease based on MRI.

Following multidisciplinary team conference, five 
patients were considered eligible for sRARP. Exclusion of 
the remaining 13 patients was based on metastatic dis-
ease (n = 7), comorbidity (n = 3), extensive local disease 
(n = 2) and patient preference (n = 1) Patients were all 
pretreated with androgen deprivation for 1–3  months 
prior to surgery. Androgen deprivation was in all cases 
administered after both PET/CT and MRI. No androgen 
deprivation was administered after surgery.

Surgical procedure and post‑operative management
All included patients underwent sRARP with a standard 
transperitoneal anterior approach with no nerve spar-
ring. No drain was placed in any patient. Nodal dissec-
tion was not performed as lymph nodes previously had 
received radiation treatment and in the absence of PET-
positive nodes. All procedures were performed one sur-
geon (MHP) with extensive experience in RARP (over 400 
RARP-cases) and under supervision of a surgeon (GA) 
with extensive experience in sRARP (1000 RARP-cases 

and over 30 salvage cases) from his own institution. The 
Department of Urology at Odense University Hospital 
annually performs around 250 RARP cases.

All patients were administered 1.5  g of cefuroxime 
prior to surgery. The anesthetic protocol did not differ 
from the one used for standard RARP.

All patients were discharged with an indwelling tran-
surethral catheter planned for removal after cystography 
performed 14  days post-operatively. The longer period 
with indwelling catheter in patients undergoing sRARP 
compared to normal procedure with catheter removal 
after 8–10  days with no cystography in patients under-
going RARP, was based on experience and recommen-
dations from the supervising surgeon. All patients were 
evaluated by an experienced physiotherapist 2–4  weeks 
after surgery with instruction in pelvic floor exercises 
(Kegel exercises). Long-term functional outcomes were 
collected via patient reported outcome measures.

Statistics
Patient demographics were analysed using descriptive 
statistics. All analyses were performed using STATA/IC 
15.1 (StataCorp, College Station, Texas, USA).

Results
Five patients underwent sRARP between April 2020 
and July 2021. All patients had recurrent disease after 
external beam radiation to the prostate with 78 Gy in 39 
fractions. All patients received 3 years of androgen dep-
rivation therapy in conjunction with radiotherapy. The 
time between radiation therapy and sRARP varied widely 
ranging from 40 to 128 months (median 65 months). All 
patients had primary treatment for high risk PCa with 
clinically advanced disease (cT3a or cT3b) and high 
Gleason score (Gleason score 8 or above in 4 cases). All 
patients had biopsy proven recurrent prostate cancer. 
Three patients had extensive recurrent disease based on 
prostate biopsy with the majority of biopsy cores being 
infiltrated with PCa.

The median age at the time of sRARP was 71  years 
ranging from 67 to 74 years. Median PSA prior to sRARP 
was 3.8 ng/mL (range 2.2–4.0 ng/mL). Summarized data 
of the included patients can be seen in Table 1.

Operative time (defined as time in surgical console) 
ranged from 160 to 250  min. No major intra-operative 
complications were observed. Median blood loss was 
120 ml (range: 50–150 ml).

Three patients suffered from minor post-operative 
complications according to the Clavien-Dindo grad-
ing [10]. One patient experienced anastomotic leakage 
resulting in a prolonged period of 30 days with indwell-
ing transurethral catheter (Clavien-Dindo grade II). The 
leakage was observed on routinely performed cystogram.
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All patients were discharged within 2  days with no 
need for readmission in any case. Two patients were 
treated for suspected urinary tract infection with oral 
antibiotics (Clavien-Dindo grade II).

Post-operative histological examination revealed sig-
nificant disease in all patients with Gleason grades sim-
ilar to the ones observed at preoperative biopsies and 
estimated extension within the prostate ranging from 
10 to 75% (Fig. 1). In addition, the recurrent tumor was 
also found to be multi-focal in most patients (n = 4) 
(Fig. 2). Three patients had positive surgical margins of 
1.5, 5 and 7 mm, respectively.

All patients had unmeasurable low PSA at 3- and 
6-months follow-up. The median follow-up was 
13  months (range 7–20  months). One patient experi-
enced biochemical recurrence during follow-up with a 
measurable PSA 8 months after surgery.

None of the included patients reported incontinence, 
defined as no pad usage prior to sRARP. Three months 
after surgery all five patients reported considerable 
incontinence using 3 or more pads daily. At 6-month fol-
low-up, pad usage decreased to 1 or 2 pads daily. For the 
patients with longer follow-up the incontinence has con-
tinued to improve. All included patients described severe 
sexual dysfunction prior to sRARP. Based on this sexual 
dysfunction was not evaluated after sRARP.

Discussion
In this case study we report on the first experience per-
forming sRARP at a single high-volume center. Based on 
five cases, sRARP appears to be a safe procedure when 
performed in highly selected patients. None of the oper-
ated patients in our study suffered severe complications 
although incontinence rates after sRARP seems high 
compared to patients after RARP where most patients 
observe considerable improvement in continence in the 
first months after surgery. The results from our study 
adds to the already existing knowledge on sRARP. sRARP 
was first introduced in the late 00’s [11, 12]. Before this, 
salvage surgery had been performed sporadically as open 
retropubic surgery.

All patients in our study had unmeasurable PSA 
6  months after surgery suggesting excellent, immedi-
ate post-operative disease control. Early post-operative 
PSA measurements e.g., after 1–3  months, could very 
well be impacted by the androgen deprivation all patients 
received prior to sRARP in our study. PSA measurements 
performed at 6-months follow-up should not be influ-
enced by pre-operative androgen deprivation and reflects 
disease control achieved by the surgical procedure alone.

One patient had re-recurrent disease 8  months after 
surgery with a PSA above 0.2  ng/mL. Based on data 
from previous series on salvage prostatectomy it is to 
be expected that a large proportion of patients operated 
will have biochemical and eventual clinical failure despite 
unmeasurable PSA directly after surgery. A meta-analy-
sis from 2012 suggest that 18–53% of patients will have 
a measurable PSA within 5 years of surgery where [13]. 
These data are further supported by more contemporary 
studies with a recent multi-center study on sRARP sug-
gesting a 5-year biochemical recurrence-free survival of 
56.7% [14].

The major concern after sRARP has primarily been a 
high risk of post-surgical incontinence as well as high 
complication rates reported in early surgical series 
[15–17]. This is also seen in our study with consider-
able incontinence at 6 months reported by all patients. 
Despite the short follow-up in our study, incontinence 
seemed to improve rather rapidly although none of 
the patients regained complete continence during 

Fig. 1 Whole-mount section of the prostate showing massive tumor 
infiltration. Gleason score 9. Hematoxylin and eosin stain

Fig. 2 Whole-mount section of the prostate showing multi-focal 
tumor infiltration. Gleason score 9. Hematoxylin and eosin stain
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follow-up. However, none of the patients were consid-
ered to need evaluation for artificial sphincter surgery. 
This illustrates that preserving the continence mecha-
nisms is a challenge and require that sRARP is per-
formed in high-volume centers only [18].

Several options for salvage therapy after initial radio-
therapy has been suggested including but not limited to 
sRARP, High Intensity Focus Ultrasound (HIFU), cryo-
therapy and re-radiation. A recent metanalysis showed 
comparable outcome but different side effects favoring 
re-radiation [8]. Series on salvage therapy are almost 
exclusively retrospective case-series with no rand-
omized studies comparing given modalities.

Based on the multifocal nature of the recurrence 
seen in the majority of our patient, treatment targeting 
the whole gland might be advisable for at least a sub-
set of patients whereas patients with unifocal recur-
rence might be better treated with focal therapy such as 
HIFU. Whether this is true and whether it is even pos-
sible to make this distinction before salvage treatment 
is up to question. Other questions that still needs atten-
tion is to whether given salvage modalities performs 
differently depending on the primary treatment that the 
patients have undergone.

It is generally accepted that sRARP should only be 
offered to highly selected patient with long life expec-
tancy and localized disease only. With the advent of the 
PSMA-PET/CT and prostate MRI it is now possible to 
perform considerably better staging of recurrent dis-
ease making it possible to better identify patients with 
true local, high-risk recurrence [9, 19].

In this pilot study, sRARP appears safe in highly 
selected patients with no major per- or postoperative 
complications. In addition, sRARP appears to offer 
good tumor control, but the effect on urinary conti-
nence needs to be considered. Similar results have been 
reported in other series.

Based on the results of this pilot series, the idea to 
introduce sRARP as a nationwide option in Denmark 
remains and we will continue to include and evaluate 
patients to establish the true role of sRARP in patients 
with recurrence after primary radiotherapy for PCa. 
The patients will be followed closely for a period of five 
years to continuously evaluate safety and the effect on 
the cancer specific survival.

Limitations
This study is limited by its small sample size. The rather 
short follow-up does not allow for any conclusions on 
long-term outcome.

Abbreviations
BCR: Biochemical recurrence; MRI: Magnetic resonance imaging; PCa: Prostate 
cancer; PET/CT: Positron emission tomography/computed tomography; PSA: 
Prostate-specific antigen; PSMA: Prostate-specific membrane antigen; sRARP: 
Salvage robot-assisted radical prostatectomy.

Acknowledgements
We would like to thank the staff at both the Department of Pathology and the 
Department of Urology at Odense University Hospital for their support.

Author contributions
All authors participated in the design of the study. MAM and MP were 
responsible for patient inclusion and data collection. MAM, GA, KM and MP 
were responsible for patient treatment and follow-up. MAM, CA, KM and MP 
were responsible for data analysis. MAM was responsible for the writing of the 
manuscript. All authors read and approved the final manuscript.

Funding
The study was funded by the Danish Health Authorities. Funding was used 
solely for salary purposes (MAM). The funding bodies had no influence on 
the design of the study, data collection, data analysis or in writing of the 
manuscript.

Availability of data and materials
The data analysed in the present study may be obtained from the correspond-
ing author upon request, subject to current restrictions pertaining, among 
others, to the research participants’ privacy.

Declarations

Ethics approval and consent to participate
The study was reported the Regional Committees on Health Ethics for South-
ern Denmark concluding that no formal ethical approval was needed (Journal 
Id. 20202000-140). Written consent was obtained from all participants. Data 
collection and storage was approved by the Region of Southern Denmark 
(Journal Id. 21/28175).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Urology, Odense University Hospital, Odense, Denmark. 
2 Peritus Clinic, Lund, Sweden. 3 Department of Pathology, Odense University 
Hospital, Odense, Denmark. 4 Institute of Molecular Medicine, University 
of Southern Denmark, Odense, Denmark. 5 Department of Clinical Research, 
University of Southern Denmark, Odense, Denmark. 

Received: 17 February 2022   Accepted: 11 May 2022

References
 1. Kupelian PA, Buchsbaum JC, Patel C, Elshaikh M, Reddy CA, Zippe C, 

et al. Impact of biochemical failure on overall survival after radiation 
therapy for localized prostate cancer in the PSA era. Int J Radiat Oncol 
Biol Phys. 2002;52(3):704–11.

 2. Zelefsky MJ, Fuks Z, Hunt M, Lee HJ, Lombardi D, Ling CC, et al. High 
dose radiation delivered by intensity modulated conformal radio-
therapy improves the outcome of localized prostate cancer. J Urol. 
2001;166(3):876–81.

 3. Shipley WU, Thames HD, Sandler HM, Hanks GE, Zietman AL, Perez CA, 
et al. Radiation therapy for clinically localized prostate cancer: a multi-
institutional pooled analysis. JAMA. 1999;281(17):1598–604.

 4. Zelefsky MJ, Chan H, Hunt M, Yamada Y, Shippy AM, Amols H. Long-term 
outcome of high dose intensity modulated radiation therapy for patients 
with clinically localized prostate cancer. J Urol. 2006;176(4 Pt 1):1415–9.



Page 6 of 6Mortensen et al. BMC Research Notes          (2022) 15:185 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 5. Zagars GK, Pollack A. Kinetics of serum prostate-specific antigen after 
external beam radiation for clinically localized prostate cancer. Radiother 
Oncol. 1997;44(3):213–21.

 6. Kishan AU, Chu FI, King CR, Seiferheld W, Spratt DE, Tran P, et al. Local 
failure and survival after definitive radiotherapy for aggressive prostate 
cancer: an individual patient-level meta-analysis of six randomized trials. 
Eur Urol. 2020;77(2):201–8.

 7. Hoffmann MA, Wieler HJ, Baues C, Kuntz NJ, Richardsen I, Schreck-
enberger M. The impact of 68Ga-PSMA PET/CT and PET/MRI on the 
management of prostate cancer. Urology. 2019;130:1–12.

 8. Valle LF, Lehrer EJ, Markovic D, Elashoff D, Levin-Epstein R, Karnes RJ, et al. 
A systematic review and meta-analysis of local salvage therapies after 
radiotherapy for prostate cancer (MASTER). Eur Urol. 2021;80(3):280–92.

 9. Cornford P, van den Bergh RCN, Briers E, Van den Broeck T, Cumberbatch 
MG, De Santis M, et al. EAU-EANM-ESTRO-ESUR-SIOG guidelines on pros-
tate cancer. Part II-2020 update: treatment of relapsing and metastatic 
prostate cancer. Eur Urol. 2021;79(2):263–82.

 10. Dindo D, Demartines N, Clavien PA. Classification of surgical complica-
tions: a new proposal with evaluation in a cohort of 6336 patients and 
results of a survey. Ann Surg. 2004;240(2):205–13.

 11. Jamal K, Challacombe B, Elhage O, Popert R, Kirby R, Dasgupta P. Success-
ful salvage robotic-assisted radical prostatectomy after external beam 
radiotherapy failure. Urology. 2008;72(6):1356–8.

 12. Boris RS, Bhandari A, Krane LS, Eun D, Kaul S, Peabody JO. Salvage 
robotic-assisted radical prostatectomy: initial results and early report of 
outcomes. BJU Int. 2009;103(7):952–6.

 13. Chade DC, Eastham J, Graefen M, Hu JC, Karnes RJ, Klotz L, et al. Cancer 
control and functional outcomes of salvage radical prostatectomy for 
radiation-recurrent prostate cancer: a systematic review of the literature. 
Eur Urol. 2012;61(5):961–71.

 14. Marra G, Karnes RJ, Calleris G, Oderda M, Alessio P, Palazzetti A, et al. 
Oncological outcomes of salvage radical prostatectomy for recurrent 
prostate cancer in the contemporary era: a multicenter retrospective 
study. Urol Oncol. 2021;39(5):296.e21-e29.

 15. Nguyen PL, D’Amico AV, Lee AK, Suh WW. Patient selection, cancer 
control, and complications after salvage local therapy for postradiation 
prostate-specific antigen failure: a systematic review of the literature. 
Cancer. 2007;110(7):1417–28.

 16. Gontero P, Marra G, Alessio P, Filippini C, Oderda M, Munoz F, et al. Salvage 
radical prostatectomy for recurrent prostate cancer: morbidity and func-
tional outcomes from a large multicenter series of open versus robotic 
approaches. J Urol. 2019;202(4):725–31.

 17. De Groote R, Nathan A, De Bleser E, Pavan N, Sridhar A, Kelly J, et al. Tech-
niques and outcomes of salvage robot-assisted radical prostatectomy 
(sRARP). Eur Urol. 2020;78(6):885–92.

 18. Pfister D, Kokx R, Hartmann F, Heidenreich A. Salvage radical prosta-
tectomy after local radiotherapy in prostate cancer. Curr Opin Urol. 
2021;31(3):194–8.

 19. Jansen BHE, van Leeuwen PJ, Wondergem M, van der Sluis TM, Nieuwen-
huijzen JA, Knol RJJ, et al. Detection of recurrent prostate cancer using 
prostate-specific membrane antigen positron emission tomography in 
patients not meeting the Phoenix criteria for biochemical recurrence 
after curative radiotherapy. Eur Urol Oncol. 2021;4(5):821–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Introduction of salvage prostatectomy in Denmark: the initial experience
	Abstract 
	Objective: 
	Results: 

	Introduction
	Main text
	Patient selection
	Surgical procedure and post-operative management
	Statistics
	Results
	Discussion

	Limitations
	Acknowledgements
	References




