
 

Case of the Month 
Management of Men with Rising PSA  
After Radical Prostatectomy 

Case 1:
An African-American man in his fifties with hyperlipidemia, hypertension, and morbid obesity presented 
in late 2005 with an elevated PSA of 10.6 ng/ml. A subsequent prostate biopsy demonstrated Gleason 
3+4 adenocarcinoma of the prostate in 4 of 12 systematic biopsy cores. After discussing treatment 
options, the patient elected radical prostatectomy, and in early 2006, he underwent an open radical 
prostatectomy and pelvic lymph node dissection. His recovery was uneventful. Pathology revealed a 
Gleason 3+4, pT3b, N0, Mx prostate cancer with negative surgical margins. He regained continence,  
but erectile dysfunction persisted with partial erections after the operation.

His PSA kinetics after the surgery are presented in Table 1. His initial PSA nadir was 0.03 ng/ml one 
month post-operative, but the PSA rose to 0.20 ng/l by mid-2006 and 0.37 ng/ml by the end of 2006. 
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Table 1. 

Date PSA Treatment/Imaging 

2005 10.6

2006  Radical Prostatectomy- Gleason 3 + 4,T3b,N0, negative margins 

2006 0.03

2006 0.20

2006 0.37

2007  Salvage EBRT, 66 Gy

2007 0.07

2009 0.03

2010 0.02

2011 0.02

2011 0.02

2012 0.02

2012 0.02

2013 0.05

2013 0.03

2014 0.02

2014 0.04

2015 0.06

2015 0.09

2017 0.18

2017 0.70

2018 2.71

2018 4.26 Bone scan negative
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He elected for salvage radiotherapy and completed 66 Gy of external beam radiotherapy in  
Spring of 2007. His PSA subsequently nadired to 0.02 ng/ml and remained at that level until 2013, 
when it slowly started to rise. In mid-2017, the PSA began to rapidly rise to a level of 4.2 ng/ml by 
early 2018. A Tc-99 bone scan revealed uptake consistent with degenerative disease and known 
Paget’s Disease, but an F18-fluciclovine PET/CT demonstrated concern for a solitary right 
external iliac lymph node metastasis (Figure 1). Of note, a 4.6 cm solid left renal mass was 
incidentally noted as well.

Figure 1.

In Spring of 2018, the patient underwent a salvage right-sided robotics-assisted laparoscopic 
pelvic lymph node dissection, inclusive of the site of suspicion for metastasis. Pathology revealed 
metastatic prostate cancer in early 2016 and subsequently his lymph nodes were removed. A 
subsequent renal CT that summer demonstrated two masses in the left kidney, and the patient 
underwent a robotics-assisted laparoscopic left radical nephrectomy and lymph node dissection. 
Pathology demonstrated a pT1b, N0, Mx clear cell renal cell carcinoma.

In follow-up, the patient’s PSA has remained undetectable through early 2023. He has had no 
evidence of renal cancer recurrence.
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Date PSA Treatment Imaging 

2007  Gleason 3+4 T3a, N0, (-) margins

2008 0.01   

2009 0.28   

2009 0.43   

2009 0.66   

2010  Salvage pelvic  RT

2010 0.18   

2010 0.03   

2011 0.14   

2012 0.24   

2012 0.36  

2013 0.69   

2014 0.88   

2014 1.10   

2015 1.20   

2015 1.85  Choline PET negative

2016 1.65   

2016 2.23

2017 2.65   

2018 3.67   

2018   
Choline PET positive  
Avid nodule noted adjacent to metal clips

2018 3.22   

2019 2.69  PSMA PET positive for local recurrence

2019  Biopsy of nodule – GG4 

Table 2. 

Case 2:
A man in his fifties was referred to NYU Langone Health in August 2019 for a rising PSA after a 
previous radical prostatectomy. He had undergone an open radical prostatectomy in South America, 
in 2007 for Grade Group 2, pT3a, N0, Mx prostate cancer. Surgical margins were negative. His PSA 
began to rise by 2009 up to 0.66 ng/ml in 2009 (Table 2). He underwent salvage radiotherapy with 
standard dosing, though details of radiation therapy were not available. His PSA declined to 0.03 by 
2010 but again began to rise. By fall of 2015, his PSA had risen to 1.85 ng/ml. A choline C-11 PET CT 
demonstrated no site of recurrence, and his PSA continued to rise (Table 2). By early 2018, his  
PSA rose to 3.67 ng/ml, and a repeat choline C-11 PET CT demonstrated uptake within a nodule 
adjacent to surgical clips.  
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Figure 2. 

Figure 4. 

Figure 3. 

A follow-up Ga-68 PSMA PET CT demonstrated suspicion for local recurrence in the prostate  
bed (Figure 2). A visible nodule was then confirmed on subsequent MRI of the pelvis (Figure 3).

The patient underwent a robotics-assisted re-resection of the surgical bed from the seminal  
vesical pedicle through the right prostate pedicle with excision of pre-rectal fascial onto the right 
neurovascular bundle. Pathology confirmed the presence of grade group 5 prostate cancer 
intermingled with nerves, blood vessels, and surgical clips. Surgical margins were negative. 

The patient’s recovery from surgery was uneventful, and three months post-operatively, his PSA 
declined to 0.02 ng/ml but then began to rise shortly after that. A follow-up Ga68 PSMA-PET in  
early 2021 demonstrated recurrent, suspicious pelvic lymphadenopathy (Figure 4), and androgen 
deprivation therapy was initiated.
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Discussion
The management of men with rising PSA after radical prostatectomy has been a critical decision 
process for practicing urologists for more than three decades. In most historical cohorts of 
surgically treated localized prostate cancer, approximately 35% of men experience a biochemical 
relapse in the course of their follow-up. While the management strategy has evolved over the  
past years, as improved methods of PSA measurement and patient evaluation have emerged, 
individualizing treatment remains a challenge, typically based upon risk assessment and  
disease localization.

As the conventional management of biochemical relapse has generally been empiric pelvic 
radiotherapy, the early literature regarding the topic focused on the debate regarding immediate 
adjuvant radiation therapy for men with high-risk pathologic features versus salvage radiation therapy 
at the time of biochemical relapse. Two large trials, SWOG 8794 and EORTC 22911, largely informed 
early practice.1,2 In both these trials, men with high-risk, non-metastatic prostate cancer, defined 
as clinical stage ≥ T3 and/or margin positive, were randomized to immediate adjuvant 
radiotherapy or observation with a plan for salvage therapy at the time of relapse. The trials 
demonstrated improved biochemical progression-free survival, reduced clinical progression/
relapse, and delay in initiation of androgen-deprivation therapy among men receiving immediate 
adjuvant radiotherapy. A subsequent follow-up analysis of the SWOG 8794 trial also showed 
improved survival among men receiving adjuvant radiation therapy (HR 0.72, 95% CI 0.55,0.96; 
p=0.023).3

While suggestive of improved outcomes in men with high-risk pathology, both the trials suffered 
from a lack of baseline risk stratification, with broad inclusion criteria, and a lack of standardized 
protocol for timing of intervention in the salvage arm. As such, early salvage radiotherapy 
remained a standard practice in the United States for many years.

In follow-up, more recently, three randomized trials (RAVES, GETUG-AFU 17, and RADICALS-RT) 
comparing adjuvant radiation with early salvage radiation, performed at a PSA of 0.1-0.2 ng/ml, 
have been published.4,5,6 All three studies observed no difference in event-free/progression-free 
survival, thus verifying that if patients are carefully monitored, avoidance of adjuvant radiotherapy 
appears safe for most patients with high-risk pathology. Importantly, only 39% of men in the 
pooled observation arms of these trials required salvage radiotherapy.7 As such, more than half of 
men with high-risk pathology will demonstrate durable disease control with surgery alone.

In evaluating the likelihood of favorable response to salvage radiotherapy, a retrospective multi-
center evaluation has previously shown several factors to be predictive of durable response. Men 
most likely to respond well included those with Gleason score < 8, no seminal vesical invasion,  
> 12-month disease-free interval after primary therapy, PSA doubling time > 10 months, and 
pre-radiation therapy PSA of < 2.0 ng/ml.8 Though men with favorable risk parameters appear 
most likely to respond to salvage radiotherapy, the benefit, with regard to improvement in survival, 
appears to be greatest among men with adverse risk features predicting a low likelihood of 
response. Trock and colleagues demonstrated a three-fold improvement in prostate cancer-
specific survival among those undergoing salvage radiotherapy. Still, interestingly the survival 
advantage was limited to men with PSA doubling time < 6 months.9 In other words, those least 
likely to respond were most likely to benefit.

This paradoxical observation is most likely attributed to the very variable natural history of 
prostate cancer, with only 1/3 of men with biochemical relapse after surgery exhibiting metastatic 
relapse within ten years of follow-up.10 Interestingly, the vast majority of those who develop 
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metastases demonstrate PSA doubling time < 8 months.11 As such, several attempts to improve 
outcomes among men with biochemical relapse and high-risk clinical characteristics have 
ensued, including the addition of 6-24 months of androgen deprivation therapy and wide-field 
radiation to include pelvic nodes. A predominant limitation in the treatment of men with 
biochemical relapse has been the inability to reliably localize sites of recurrence, and this is 
particularly concerning in higher-risk patients with adverse clinical characteristics, such as a 
rapid PSA velocity, in whom occult metastatic disease is more likely.

With the advent of prostate cancer-selective radiotracers to be utilized in positron emission 
tomography (PET), the ability to accurately stage and localize high-risk and recurrent prostate 
cancer has vastly improved. In particular, Ga-68 PSMA PET and F-18 DCF-Pyl PET (targeted to 
PSMA) allow for increased sensitivity in the detection of metastatic prostate cancer as compared 
to conventional imaging modalities such as bone scan and cross-sectional imaging.12, 13 The 
increased sensitivity of PSMA PET does allow for the detection of lymph node, visceral, and bone 
metastases at earlier disease stage than conventional imaging, but in the relapse setting, the 
sensitivity and detection rate is highly dependent upon the PSA level at the time of evaluation.13 
In assessing men with relapse after radical prostatectomy, the while the positive predictive value 
of the test is quite high, the sensitivity for detection of disease remains low in the range of PSA at 
which men are typically considered for salvage treatment.

Among men who do demonstrate evidence of recurrence on PSMA PET, metastasis-directed 
therapy (MDT) has been considered as a novel treatment paradigm in men with limited 
metastatic disease (oligo-metastasis) in which metastatic sites are either resected or treated 
with stereotactic body radiotherapy (SBRT). In the case of metastases limited to pelvic lymph 
nodes, as in the case of our first patient, salvage lymph node dissection remains a viable option. 
To date, limited studies of MDT have demonstrated that durable disease control is rare but that 
delay in clinical progression and the need for androgen-deprivation therapy (ADT) can generally 
be achieved.

At NYU Langone Health, we have been interested in utilizing PSMA PET imaging to define new 
treatment paradigms for men with limited metastatic burden, both in the primary treatment 
setting and among men with recurrence after primary therapy. Using advanced robotic 
techniques, we have been able to perform salvage node dissections directed to conventional 
regions or atypical regions (mesorectal fat or presacral space) as directed by the PET imaging. 
Similarly, we have approached local recurrences, in the bed of prostatectomy, surgically when 
feasible, as in the case of Case 2.

Two studies have evaluated the outcomes of metastasis-directed therapy. In the Surveillance  
or metastasis-directed Therapy for oligo-metastatic Prostate cancer recurrence (STOMP) trial, 
men with oligo-metastatic recurrence were randomized to surveillance or MDT by surgery or 
SBRT with a plan for ADT at the time of clinical progression or symptomatic progression.15 
ADT-free survival improved from 13 months (80% CI, 12 to 17 months) to 21 months (80% CI,  
14 to 29 months) with addition of MDT at a median follow-up of 3 years. In the ORIOLE 
randomized phase II trial of observation or SBRT for oligo-metastatic recurrent hormone-
sensitive prostate cancer, and demonstrated similar improvement in progression-free survival, 
with a delay of androgen-deprivation therapy.16 To date, no trials have demonstrated an 
improvement in overall survival, but the observed outcomes have prompted great interest  
in larger phase III studies of MDT in men with recurrent oligo-metastatic prostate cancer.
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While the predictors of durable response to MDT remain unclear, there has been growing interest 
in baseline mutational status as predictor of response and improved progression-free survival.16 

In Case 1, the prolonged interval since primary therapy, along with maximal loco-regional therapy, 
may have increased the likelihood that the observed nodal recurrence was isolated to that 
observed on PSMA PET. Even in this case, it is important to note that though the PET scan 
demonstrated one lymph node, on pathology, lymph node metastases were identified.3 In Case 2, 
despite a favorable PSA response to the local resection, previous maximal loco-regional therapy, 
and a prolonged interval since primary therapy, the disease rapidly recurred, illustrating the 
shortcomings of PSMA PET in identifying all sites of disease in many patients. Nonetheless, we 
believe the addition of baseline PSMA PET staging in men with recurrence after primary therapy 
offers the opportunity to improve outcomes among men who are most likely to benefit from 
salvage therapy but least likely to respond durably to empiric pelvic radiation.
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Samir S. Taneja, MD
Dr. Taneja is the James M. Neissa and Janet Riha Neissa 
Professor of Urologic Oncology in the Department of Urology 
and professor in the Department of Radiology at NYU  
Grossman School of Medicine; professor of in the Department  
of Biomedical Engineering at NYU Tandon School of Engineering; 
and leader of the Genito-Urologic Program in the Perlmutter 
Cancer Center, director of the Division of Urologic Oncology, and 
vice chair of the Department of Urology at NYU Langone Health. 

Dr. Taneja is a nationally renowned opinion leader in the treatment and research of  
prostate cancer. He has conducted extensive laboratory research on androgen receptor 
transcriptional activation and the relationship of the androgen receptor to prostate cancer 
growth. For the past 15 years, his clinical research interest has been in prostate cancer 
diagnostics, with particular focus on the application of imaging in the detection, risk 
stratification, and therapy of prostate cancer. He pioneered the clinical application of 
pre-biopsy prostate MRI and techniques of MRI-targeted biopsy and is a widely recognized 
innovator in the emerging field of prostate cancer focal therapy. He contributed to the 
establishment of standards for use of prostate MRI and targeted biopsy, serving on the 
Society of Abdominal Radiology Prostate Cancer Disease-focused Panel, the Appropriate 
Use Criteria Committees of the Society of Nuclear Medicine and Molecular Imaging and the 
American College of Radiology, and the AUA Committee for establishing an AUA Prostate 
MRI Standard Operating Procedure.

Dr. Taneja received the 2023 American Urological Association Distinguished Contribution 
Award for “creative and notable contributions in prostate cancer imaging, biopsy, and 
treatment.” He is the author of more than 250 articles, 25 book chapters, and 5 textbooks, 
and he is the editor of Taneja’s Complications of Urologic Surgery: Prevention and Diagnosis, 
one of the most widely read textbooks in American urology.
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James Borin, MD*
Kidney stones, Kidney Cancer, Ureteral Stricture, UPJ obstruction, Endourology, Robotic Renal Surgery,  
Partial Nephrectomy, Ablation of Renal Tumors, PCNL

646-825-6387
james.borin@nyulangone.org

Benjamin Brucker, MD* + ++ Female Pelvic Medicine and Reconstructive Surgery, Pelvic Organ Prolapse-Vaginal and Robotic Surgery,  
Voiding Dysfunction, Male and Female Incontinence, Benign Prostate Surgery, Neurourology

646-754-2404
benjamin.brucker@nyulangone.org

Seth Cohen, MD* ‡ Female Sexual Dysfunction, Male Sexual Dysfunction, General Urology, Benign Disease Prostate,  
Post-Prostatectomy Incontinence, Erectile Dysfunction, Hypogonadism

646-825-6318
seth.cohen@nyulangone.org

Christina Escobar, MD*
Female Pelvic Medicine and Reconstructive Surgery, Pelvic Organ Prolapse, Incontinence in Women,  
Female Voiding Dysfunction, Neurourology

646-825-6324 
christina.escobar@nyulangone.org

Viktor Flores, MD*
Pediatric Urology including Hydronephrosis, Hypospadias, Varicoceles, Undescended Testicles,  
Hernias, Vesicoureteral Reflux, Kidney Stones, Minimally Invasive and Robotic Procedures,  
Congenital Urinary Anomalies

646-754-2415
viktor.flores@nyulangone.org

Frederick Gulmi, MD† Robotic and Minimally Invasive Urology, BPH and Prostatic Diseases, Male and Female Voiding Dysfunction, 
Kidney Stone Disease, Lasers in Urologic Surgery, and Male Sexual Dysfunction

718-630-8600 
frederick.gulmi@nyulangone.org

Joel Hillelsohn, MD††† Erectile Dysfunction, Peyronie’s Disease, Penile Prosthesis, Hypogonadism, BPH, Kidney Stones,  
Male Sexual Dysfunction, Chronic Prostatitis

646-660-9999
joel.hillelsohn@nyulangone.org

William Huang, MD*
Urologic Oncology (Open and Robotic) – for Kidney Cancer (Partial and Complex Radical), Urothelial Cancers 
(Bladder and Upper Tract), Prostate and Testicular Cancer

646-744-1503
william.huang@nyulangone.org

Grace Hyun, MD* †

Pediatric Urology including Hydronephrosis, Hypospadias, Varicoceles, Undescended Testicles, Hernias, 
Vesicoureteral Reflux, Urinary Obstruction, Kidney Stones, Minimally Invasive Procedures, Congenital 
Anomalies

212-263-6420
grace.hyun@nyulangone.org

Matthew Katz, MD*
Kidney Stone Disease, Upper Tract Urothelial Carcinoma, Ureteral Stricture Disease,  
and BPH/Benign Prostate Disease

646-825-6387
matthew.katz@nyulangone.org

Christopher Kelly, MD* Male and Female Voiding Dysfunction, Neurourology, Incontinence, Pelvic Pain, Benign Prostate Disease 646-825-6322
chris.kelly@nyulangone.org

Herbert Lepor, MD*
Prostate Cancer: Elevated PSA, 3D MRI/Ultrasound Co-registration Prostate Biopsy, Focal (Ablation)  
of Prostate Cancer, Open Radical Retropubic Prostatectomy

646-825-6327
herbert.lepor@nyulangone.org

Stacy Loeb, MD, MSc** Urologic Oncology, Prostate Cancer, Benign Prostatic Disease, Men’s Health, General Urology 718-261-9100
stacy.loeb@nyulangone.org

Danil Makarov, MD, MHS***
Benign Prostatic Hyperplasia, Erectile Dysfunction, Urinary Tract Infection, Elevated Prostate-specific 
Antigen, Testicular Cancer, Bladder Cancer, Prostate Cancer

718-376-1004
danil.makarov@nyulangone.org

Meredith Metcalf, MD† †† Urologic Oncology (Open and Robotic) - Kidney Cancer, Urothelial Cancer (Bladder and Upper Tract), 
Testicular Cancer, Prostate Cancer

718-630-8600
meredith.metcalf@nyulangone.org

Nnenaya Mmonu, MD, MS*
Urethral Strictures, Robotic and Open Reconstructive Surgery for Ureteral Obstruction/Stricture, Fistulas, 
Bladder Neck Obstruction, Penile Prosthesis, Post Prostatectomy and Radiation Urinary Incontinence

646-754-2419 
nnenaya.mmonu@nyulangone.org

Jay Motola, MD‡‡ ‡‡‡ BPH, Kidney stones, , Male and Female voiding dysfunction, Erectile dysfunction, Vasectomy, Incontinence, 
Elevated PSA.

212-263-2446    929-455-2600
jay.motola@nyulangone.org
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treatment of urologic disease.
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Katie Murray, DO*
Urological Oncology: Bladder Cancer (muscle invasive and non-muscle invasive disease), Bladder sparing  
and radical cystectomy with urinary reconstruction, upper tract urothelial carcinoma including kidney  
sparing approaches and robotic surgery

929-455-5907
katie.murray@nyulangone.org

Bobby Najari, MD* ++ Male Infertility, Vasectomy, Vasectomy Reversal, Varicocele, Peyronie’s Disease, Gender Dysphoria. 646-825-6348
bobby.najari@nyulangone.org

Madhur  
Nayan, MD, PhD*  

Urologic Oncology (Open and Robotic) - Prostate Cancer, Kidney Cancer, Urothelial Cancer  
(Bladder and Upper Tract), Testicular Cancer

646-825-6300
madhur.nayan@nyulangone.org

Valary Raup, MD†† ‡ Male Infertility, Varicocele, Penile Prosthesis, Artificial Urinary Sphincter, Peyronie’s Disease,  
Penile Plication, Erectile Dysfunction, Male Sexual Health, Vasectomy, Vasectomy Reversal

646-754-2000
valary.raup@nyulangone.org

Nirit Rosenblum, MD*
Female Pelvic Medicine and Reconstructive Surgery, Voiding Dysfunction, Neurourology, Incontinence,  
Female Sexual Dysfunction, Pelvic Organ Prolapse and Robotic Surgery

646-825-6311
nirit.rosenblum@nyulangone.org

Hossein  
Sadeghi-Nejad, MD* ‡

Erectile dysfunction/ post-prostatectomy ED (medical and surgical therapies; penile prosthesis surgery), 
Peyronie’s Disease (minimally invasive & surgical corrective procedures); Hypogonadism, Benign Prostate 
Disease / male voiding dysfunction; vasectomy; male infertility, microsurgical testicular sperm extraction;  
microsurgical vasectomy Reversal; Artificial Urinary Sphincter for male incontinence.

646-754-2459/2461
hossein.sadeghi@nyulangone.org

Ellen Shapiro, MD*
Pediatric Urology including: Urinary Tract Obstruction (ureteropelvic junction obstruction), 
Vesicoureteral Reflux, Hypospadias, Undescended Testis, Hernia, Varicocele, and Complex 
Genitourinary Reconstruction. 

646-825-6326
ellen.shapiro@nyulangone.org

Moiuri Siddique, MD† †† Female Pelvic Medicine and Reconstructive Surgery, Pelvic Organ Prolapse, Incontinence in Women, 
Female Voiding Dysfunction, Postpartum Pelvic Floor Disorders

929-455-2740
moiuri.siddique@nyulangone.org

Lauren Stewart, MD*
Female Pelvic Medicine and Reconstructive Surgery, Pelvic Organ Prolapse, Incontinence in Women,  
Female Voiding Dysfunction

646-825-6325
lauren.stewart@nyulangone.org

Wei Phin Tan, MD*
Urologic Oncology – Prostate Cancer, MRI-Guided Biopsy, Kidney and Prostate Cancer Surgery,  
Robotic Urological Cancer Surgery, Prostate Cancer Image-guided Focal Therapy (Ablation, HIFU),  
and Urothelial Cancer

646-825-6321
weiphin.tan@nyulangone.org

Samir Taneja, MD*
Urologic Oncology – Prostate Cancer (MRI-Guided Biopsy, Robotic Prostatectomy, Focal Therapy, 
Surveillance), Kidney Cancer (Robotic Partial Nephrectomy, Complex Open Surgery), Urothelial Cancers

646-825-6321
samir.taneja@nyulangone.org

James Wysock, MD, MS*
Urologic Oncology – Prostate Cancer, MRI-Guided Biopsy, Kidney and Prostate Cancer Surgery,  
Robotic Urological Cancer Surgery, Prostate Cancer Image-guided Focal Therapy (Ablation, HIFU),  
and Testicular Cancer

646-754-2470
james.wysock@nyulangone.org

Lee Zhao, MD*
Robotic and Open Reconstructive Surgery for Ureteral Obstruction, Fistulas, Urinary Diversions,  
Urethral Strictures, Peyronie’s Disease, Penile Prosthesis, and Transgender Surgery

646-754-2419
lee.zhao@nyulangone.org

Philip Zhao, MD* Kidney Stone Disease, Upper Tract Urothelial Carcinoma, Ureteral Stricture Disease, and  
BPH/Benign Prostate Disease

646-754-2434
philip.zhao@nyulangone.org

nyulangone.org 222 East 41st Street New York, NY 10017

Locations subject to change.

*NYU Langone Ambulatory Care East 41st Street 

**NYU Langone Ambulatory Care Rego Park   

***NYU Langone Levit Medical 

†NYU Langone Ambulatory Care Bay Ridge  
††NYU Langone Ambulatory Care Brooklyn Heights   
†††NYU Langone Medical Associates—Chelsea 

‡Preston Robert Tisch Center for Men’s Health
‡‡NYU Langone Medical Associates—Washington Square   
‡‡‡Joan H. and Preston Robert Tisch Center at Essex Crossing

+NYU Langone Ambulatory Care Center East 38th Street  
++NYU Langone Multiple Sclerosis Comprehensive Care Center
+++NYU Langone Ambulatory Care Center East 53rd Street


