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 role of imaging in recurrent prostate cancer 

Imaging in prostate cancer Would have clinical utility only if it is able to : 
 

	
  

 
1)  Preoperatively identify extra prostatic extension and thereby 

impact the decision on local radical therapy 

2)  Accurately detect relapse/recurrence following local radical therapy	
  



 Management of urological malignancies:has positron 

emission tomography/computed tomography made a 

difference ? 

•	
  PET/CT integrates both functional and anatomical imaging 
• In recent years, there have been improvements in hardware, 

software and radiopharmaceutical that contributed to the 
improvement of this technique 



PET/CT is not recommended for detection of local recurrence after 
radical prostatectomy, because the sensitivity of PET/CT is very low 

Eur J Nucl Med Mol Imaging (2012 39: 936-943) 



Promising for local recurrence after RT 

Clinical Recommendation 
 

v  11-c choline PET/CT when PSA > 1 ng/ml 

Int. J. Radiation Oncology Biol. Phys., Vol. 77, 2010 
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v  PET/CT is useful for indicating the presence of 
nodal recurrence 

 
 

v  Can miss micro (< 5 mm) metastatic Lymph node 



Choline PET/CT exhibits a lower sensitivity but higher specificity and 
PPV than BONE SCAN in the diagnosis of bone lesions  

Eur	
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  Nucl	
  Med	
  Mol	
  Imaging	
  (2012	
  39:	
  13-­‐26	
  



NOVEL SCENARIO in treatment of prostate cancer recurrence 
to image guided targeted approach 	
  



Advanced in Technology: 
recent  IMRT available 

Machines 

True-­‐

Beam	
  
Rapid	
  

Arc	
  

VMAT	
  

Helical	
  

Tomo	
  

therapy	
  

Serial	
  

Tomo	
  

therapy	
  

Cyber	
  

Knife	
  



Accuracy of radiotherapy delivery depends on the Neoplastic Target  at the time of 
treatment and comparison with references images obteined during treatment planning, . 
The advantage of  Cyberknife  tracking sistem  is to verify in every step of treatment the 
real position of neoplstic target and the possibility to adjust the aim of robotic arm if the 
target position change during radiotherapy treatment 

Verification of treatment accuracy 



v  Initial stage  according to NCCC:           low                   14                
                                                                       intermedie       12 

                                                                       high                  33 
	
  

v  EBRT Median Dose:                                 76 Gy (Range 70-80 Gy) 
 

v  The work-up included PSA detection, bone scan, abdominal-
pelvic CT, MRI, and CT/PET scan using C-11 choline. 

 

v  The median time to failure was 84 months (range 18 -120.6 
months). 

v The median age of the patients at the time of CK was 70 years 

(range 56-82 years) 

	
  

 

Image – guided Robotic Radiosurgery treatment as salvage 
therapy for locally recurrent prostate cancer following EBRT 

September 2007  -  August 2013 :  59 patients  



Int.	
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Image guidance facilitates targetting 
	
  

TC-MRI-PET image Fusion 

Use CT for geometric accuracy 
Use MRI – CT/PET for target delineation 

TC 

T1 MR1 

T2 MRI 



Image – guided Robotic Radiosurgery treatment as salvage 
therapy for locally recurrent prostate cancer following EBRT 

September 2007  -  August 2013 :  59 patients  

Median follow up: 41 months (range 33-84) 
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Treatment regimen consisted of 5 fractions 
of 6-7 Gy for a total dose of 30-35 Gy 

The actuarial  psa relapse free survival rate 
is 84.2 % (CI: 75.0%-93%) at the first 

years and 56% (CI: 34.0%-86%) at the 

second years respectively..  



The index lesion is define as the largest volume lesion 
This lesion is presumed to be the main driving factor for the overall 

behavior and lethality of the cancer 
Lancet Oncology  Nov 2012 



Nature	
  Medicine	
  2009	
  



Image – guided Robotic Radiosurgery treatment as salvage 
therapy for locally recurrent prostate cancer following EBRT 

December 2012  -  June 2014 :  14 patients  

Positron Emission Tomography (PET) and CT scan Images 
were fused for target volume delineation 	
  

Image guided facilitates targetting 



The Cyberknife treatment was well tolerated without any rtog grade 3 acute or late toxicity. 

With a median follow up of 11 months (range 3-22) we observed the following results: no in 

field recurrence, resulting in a local control of 100%. In 3 patients, respectively at 11, 13 at 21 

months  we recorded biochemical recurrence with a new CT/PET positive prostate node 

outside the irradiated field requiring a second Cyberknife salvage treatment.	
  

No	
  metasta)c	
  disease	
  

Treatment regimen consisted of 3 fractions of 10-12 Gy 
for a total dose of 30-36 Gy 

Image – guided Robotic Radiosurgery treatment as salvage 
therapy for locally recurrent prostate cancer following EBRT 



Robotic image – guided Stereotactic Radiotherapy for 
isolated Lymph node 

Hellman and Weichselbaum 
(1995).. “there is a subgroup of 
patients with an intermediate 
phase of metastatic disease, that 
presents a potential for disease 
control with the ablation of the 
few metastases”  

Radiotherapy	
  and	
  Oncology.	
  	
  2009	
  



Robotic image – guided Stereotactic Radiotherapy for 
isolated Lymph node 

Treatment regimen consisted of 3 

fractions of 10-12 Gy for a total 

dose of 30-36 Gy 

The Cyberknife treatment was well tolerated without any acute or late toxicity at all. 
There were no in field recurrence, resulting in a local control of 100%. Eleven and 3 
patients, respectively required a second and third salvage treatment for metacronous  

metastatic disease. The median time to clinical progression was 14 months (range 3-54).  

March 2009 – March 2013 :  30 patients, 47 lesions 

Median follow up: 33 months (range 13 -73) 

TC-PET image Fusion 



Results 

Before CK SBRT Treatment 

After CK SBRT Treatment 
Strahlenther Onkol 2013, 189: 448-455 



Results 

Before CK SBRT Treatment 

After CK SBRT Treatment 
Strahlenther Onkol 2013, 189: 448-455 



Clinical Genitourinary Cancer  march 2013 

Take home message 

Ø  Cyberknife SBRT  is a feasible approach or isolated  recurrent lymph 
node with excellent in-field tumor control and low toxicity profile 

Ø  It is also important to bear in mind that effective local therapy might 
reduce the burden of the systemic therapies usually given to these 

categories of patients with longer survival and excellent quality of life 



Salvage stereotactic body for patients with limited prostate 
cancer metastases: deferring ADT  
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The median time to clinical progression 
was 14  months (range 3-54). 

  
 After a median follow up of 33 months 

(range 13-73),  16 patients started with 
ADT because of polymetastatic disease 

resulting in an ADT-FS of 80% at 1 year 

and 65% at 2 years.  
 

The median time Androgen deprivation 

therapy (ADT) was deferred resulted of 26 
months (range 4-56). 

  



SBRT in bone oligometastasis 

Actuarial local control as a function 
of prescription regimen 

The 3 year local progression 
free survival for the group who 

received a high single-dose (24 
Gy n=45 pts) was 88% vs 21% 

and 17% respectively  



SBRT in bone oligometastasis 



Guidelines recommendations on when to perform imaging 
studies in case of BCR after primiry treatment  



Take home message 

Ø  PET/CT represents a new tool in the armamentarium of oncologist for 
assesment of cancer recurrence 

Ø  It show good accuracy in detecting nodal and bone recurrence after 
primary local treatment 

Ø  Low accuracy in detecting local recurrence after RP 
better after EBRT 

Ø  Main limitations: spatial resolution (potentially missing 
micrometastatic disease < 5 mm)	
  

Ø  Choline PET/CT showed to significantly impact on patient 
management and might contribute to a non-individualized systemic 

therapy to a lesion-targeted approach, thus potentially reducing use 
and side effects of ADT 


