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Quando? 

•  Diagnosi 
•  Stadiazione 
•  Ristadiazione 
•  Piano di trattamento RT 
•  Terapia sistemica 

•  Prospettive future 



Quale? 



Diagnosi 
Author Tracer Pts (n) Sensitivity (%) Specificity (%) 

Kotzerke (2000) 11C-Chol 23 100 - 
De Jong (2002) 11C-Chol 25 100 - 
Sutinen (2004) 11C-Chol 14 100 - 

Yamaguchi (2005) 11C-Chol 20 100 - 
Kwee (2005) 18F-Chol 17 100 - 

Schmid (2005) 18F-Chol 19 100 - 
Yoshida (2005) 11C-Chol 13 - - 
Farsad (2005)* 11C-Chol 36 66 81 
Kwee (2006) 18F-Chol 26 100 - 

Reske (2006)* 11C-Chol 26 100 - 
Martorana (2006)* 11C-Chol 43 66 84 

Scher (2007) 11C-Chol 58 86 70 
Husarik (2008) 18F-Chol 43 98 - 

Giovacchini (2008)* 11C-Chol 19 72 43 
Li (2008)* 11C-Chol 49 90 86 

Watanabe (2010) 11C-Chol 43 73 59 
Souvatzoglou (2011)* 11C-Chol 43 79 - 

Farsad et al. Q J Nucl Med Mol Imaging 2012 



PET/CT	  Colina	  dipende	  	  
dalla	  configurazione	  del	  tumore	  
I:	  monofocale	  	  
II:	  mul:focale	  	  
III:	  ad	  anello	  	  
IV:	  <5mm	  
	  
Sensibilità	  79%	  

Souvaloutzoglou et al. CCR, 2011 

Diagnosi 



Diagnosi 

Souvaloutzoglou et al. CCR, 2011 

43 pz 
2526 segmenti analizzati 



Stadiazione 

•  T 
– Cho-PET/CT 

•  N 
– Cho-PET/CT 
– Acetate-PET/CT 

•  M 
– Scintigrafia ossea 
– Fluoride PET/CT  
– Cho-PET/CT 



Stadiazione – T N  



Stadiazione – N  



22/130 pts (38 LNs) PET was FN (16.9%): 
 10 micrometastasis (≤2mm) 
   3 tumour size 2-5mm 
   9 tumour size >5mm 

 
 
TP LNs diameter 15.6mm; FN LNs diameter 4.0mm (p .0001) 

4/130 pts PET was FP (3%): 
 1 sinus histiocytosis 
 3 reactive LNs 

Stadiazione – N  



Stadiazione – N  

107 pts with intermediate- or high-risk 
localized prostate cancer 

Sensitivity 68.0% 

Specificity 78.1% 

PPV 48.6% 

NPV 88.9% 



Stadiazione – M  



Stadiazione – M  

•  43 metastatic bone lesions in 
13 of 130 patients: 

•  1 intermediate-risk 
•  12 high-risk patients 

•   As a result of early bone 
marrow infiltration in 2/13 
patients, only FCH PET was 
positive 



Ristadiazione 

1280 pts 



Ristadiazione 



Ristadiazione 



Ristadiazione 



Ristadiazione 



Ristadiazione 

In patients referred for suspicion of recurrence, FCH was significantly more specific than FNa 
(96% vs. 91%, P=0.02) while sensitivity was the same, 89%.  
If FCH is available, it should be preferred 



Piano RT 

Patient with increased choline uptake in the whole prostate on the 
PET/CT (top) with no additional focal uptake corresponding to the 
pathological findings (bottom) 

•  20 patients 

•  Histopathological tumour location and 
size compared with the choline PET/CT 

•  Different segmentation algorithms 

•  Only 13/28 (46 %) of lesions had 
corresponding focal choline uptake 

•  No suitable SUV threshold (absolute/
relative) was found for GTV segmentation 
to fit the volume to the 
histological tumour volume 



Piano RT 



Terapia ormonale 
Author Pts Pre e post tp 

DeGrado et al. 1 After 2 mths uptake decreased by more than 60% 

De Waele et al. 1 After 6 mths uptake was no longer visible 

Giovacchini et al. 2008 6 After 3-12 mths 45 ± 32% uptake decrease in all pts 

Fuccio et al. 2011 14  After 6 mnths in 9/14 pts uptake was no longer visible 
 

Pre ADT 

Post  ADT 

SUVmax = 4.5 

SUVmax = 1.8 
SUVmax = 4.1 

SUVmax = 11.9 

Giovacchini	  et	  al.	  EJNMMI	  2008	  



Terapia ormonale 
Patients Positive detection rate 

Author Tracer Tot 
 PSA ADT 

resistant  No ADT Tot 
 

ADT 
resistant No ADT 

Cimitan et al. 2006 18F-Chol 58 0.12-511 48% 52% 54% 50% 27% 

Krause et al. 2008 11C-Chol 63 0.2-39  27% 73% 56% 65% 52% 

Husarik et al. 2008 18F-Chol 68 0.36–100 22% 78% 86% 85% 85% 

Garcia et al. 2009 11C-Chol 38 0.8-9.5  26% 74% 68% 70% 68% 

Giovacchini et al. 2010 11C-Chol 356 0.23-45  43% 57% 45% 56% 36% 

Giovacchini et al. 2010 11C-Chol 170 0.23-48.6 37% 63%  45% 59% 36% 

Richter et al. 2010 11C-Chol  73 1.1-5.4 21% 79% 59% 71% 56% 

Castelucci et al. 2011 11C-Chol 102 <1.5 16% 84% 28% P>0.05 

Henninger et al. 2012 18F-Chol 35 <4 37% 63% 60% 80% 50% 

Ceci et al. 2013 11C-Chol 157 0.2 – 60.6 100% - 66% 66% - 

Beheshti et al. 2013 18F-Chol 250 0.2–4,692 55% 45% 74% 85% 60% 

Chondrogiannis et al. 2013 18F-Chol 46 1-49 50% 50% 80% 82% - 

Modified	  from	  Giovacchini	  et	  al.	  QJNMMI	  2012	  



Prospettive 

Lymph nodes with clearly visible 
pathological tracer uptake 

•  37 patients 
•  In 31/37 patients at least one lesion 
suspicious for cancer was detected 
determing a detection rate of 83.8% 

•  At PSA < 2.2 ng/ml, lesions suspicious for 
cancer were observed in 60% of the 
patients.  
 
•  At PSA > 2.2 ng/ml, lesions were detected 
in all patients. 



Prospettive 

 10 patients  

 Pre-radical prostatectomy anti-3-[18F] FACBC-PET/CT 

Highest combined sensitivity and specificity were 81.3% and 50.0%, respectively.  

SUVmax was significantly higher (p<0.05) for malignant sextants,  
though there was overlap between malignant and non-malignant sextants. 

Limited practical utility for diagnosis, staging and RT planning  



Prospettive 

15 patients with biochemical relapse PSA level 2.1± 2 ng/ml (range 0.2–8.48 ng/ml) 

Conclusion 
Better lesion detection with anti-3-18F-FACBC than with 11C-choline  
Further studies with larger patient populations are required 

11C-choline PET/CT Anti-3-18F-FACBC PET/CT 

detection rate 3/15 pts (20 %) p=0,25 detection rate 6/15 pts (40 %) 

6 lesions p=0,07 11 lesions 



Prospettive 

At histology, Gleason 4 + 3 lesion is located in left 
lobe of prostate (red arrows) in peripheral and 
central zone, which is identified on registered 
imaging, whereas additional low-volume Gleason 3 
+ 3 lesion in right lobe is not identified (blue 
arrows). 

Hybrid PET/MRI may further improve identification and localization of primary PCa 



Conclusioni 

•  Diagnosi - NO 
•  Stadiazione – Alto rischio 
•  Ristadiazione – SI   
•  Piano di trattamento RT – dopo Recidiva 
•  Terapia sistemica – Non sospendere 

 


