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Irradiazione dei linfonodi nel 

cancro prostatico 

• Radiotherapeutic treatment of prostatic 

carcinoma with pelvic node 

involvement.  

     Bagshaw MA. 

     Urol Clin North Am 11: 297-304, 1984. 

     Survival with N+: 20% “In spite of this 

relatively low level of survival, the firm 

documentation of survival without 

evidence of lymph node disease in 9 

out 60 patients is ample justification for 

irradiation of regional lymphatics in 

these high-risk patients.  

 Extended field radiation 

 therapy for carcinoma of the 

 prostate: a progress report 

 Bagshaw MA. 

 Cancer Chemother Report 59: 

 165-73, 1975. 
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MR Lymphoangiography vs PET choline vs   

SPECT - Sentinel node 



Role of choline-PET 

BJU Int. 2012 Apr 23 

Conclusion: on the basis 

of the review, we suggest 

potential scenarios where 

this metabolic imaging 

might be considered for 

further evaluation in 

clinical trials for guiding 

PCa management 

2012 

Conclusion: “To date, there are no concordant results 

on the role of choline PET in lymph node staging of 

patients with new diagnosis of prostate cancer…. 

However, it should be pointed out that in this setting, 

other imaging modalities are less accurate, and so PET 

represents the best non invasive choice. …... Finally, 

the evaluation of novel treatments has potential 

advantages from the use of choline PET…” 



Esiste una letteratura che associa una 

RT ipofrazionata con una WPRT? 



Esiste una letteratura che associa una 

RT ipofrazionata con una WPRT? 





2010 



Preparazione del retto non 

ottimale: maggior dose alla parete 

anteriore del retto -> il paziente 

scende dal lettino e riesegue la 

preparazione 

Immagini kVCT e MVCT 

coregistrate 

Prima della registrazione 

della kVCT e MVCT 

Buona preparazione retto 

Dopo registrazione e correzione 

della posizione 



Volumes & dose 

prescriptions: 

H/VHR PCa 

 

PTV 1 

(Prostate) 

75.2 Gy 

PTV 2 (Seminal Vesicles) 

67.2 ((< cT3a)  

75.2 Gy(cT3b) 

PTV 4 

(negative 

nodes: N-) 

51-54-54.4 Gy 

PTV 3 

(positive 

nodes: N+) 

60-66 Gy 

Volumes  Doses (Gy) Dose/fr 

PTV 1 (P) 75.2  2.35 

PTV 2 

(SV) 

67.2 (< cT3a)  

75.2  (cT3b) 

2.1-2.35 

PTV 3 N+ 60.8-67.2  1.9-2.1 

PTV 4 N- 54.4  1.7 

Fraction 

number 

32 

Updated June 2013 



Dosimetric 

characteristics 

H/VHR PCa 

OAR Doses  

Rectum V75= 2.4 ± 2.1 Gy 

V70= 15.8 ± 4.9 Gy  

V65= 22.3 ± 6.2 Gy  

V60= 28.2± 8.7 Gy 

V50= 40.2 ± 12.1 Gy  

Bladder  Average dose: 49.3 ± 6.9 Gy  

R-Femour Dmax 45 ± 3.6 Gy  

L-Femour Dmax 44 ± 3.8 Gy  

Small bowel  V45: 124 ± 51 Gy  

R-Urethers 31.3 ± 5.5 Gy  

L-Urethers Average dose: 31.6 ± 6.4 Gy  

Target Volumes D95% 

PTV Prostate 74.9 ± 0.9 Gy  

PTV P+SV 66.3 ± 1.5 Gy  

N+ 63.1 ± 2.9 Gy  

N- 53.7 ± 1.3 Gy  

QUANTEC 

Updated June 2013 









Outline 

1. Esiste una letteratura specifica sulla RT della malattia 

prostatica sicuramente estesa ai linfonodi? 

2. Esiste una letteratura che associa una RT ipofrazionata 

con una WPRT? 

3. Possibili soluzioni proposte dal punto di vista del livello 

tecnico (IMRT-SIB-IGRT con Linac  vs stereotassi Linac 

vs cyberknife)  

4. Quale il bilancio rischio-beneficio? 

5. Il trattamento delle recidive linfonodali: problemi e 

soluzioni  

6. Quali pazienti trattare 

7. La nostra esperienza (2010-2013) 

8. Riflessioni 



In these cases the standard treatment is OT until disease progression 

Background  

Second line OT 

Few therapeutic chances 

But after? 

Local therapies 

(thermoablation with RF, 

crioablation, surgery, 

RADIOTHERAPY) 

Chemotherapy  



Background  
Local therapies particularly employed in order to posticipate as possible the 

use of OT 



Background  



Quali pazienti trattare? 

1. pazienti ad alto rischio  

2. pazienti ad altissimo rischio  con 

malattia linfonodale dimostrata mediante 

RM o PET colina 

3. pazienti con recidiva di malattia 

linfonodale dopo precedente PR o RT a 

dosi radicali su P/VS 

4. pazienti con malattia linfonodale 

dimostrata ed una lesione ossea 

(oligometastasi) 

5. pazienti con recidiva di malattia 

linfonodale dimostrata ed una lesione 

ossea (oligometastasi) 

Pazienti:  

 

- in condizioni 

generali buone              

KI = 80-100 

- Non malattie 

addominali in atto 

(RCU, M. Chron) 

- non malattie 

epatiche/renali in 

atto 

- complianti per 

trattamenti di circa 

20 minuti (non 

dolore osseo) 

- consenso 

informato 







Our experience: diagnostic workup 

 Endocoil MRI Fluorocholine PET-CT Both 

HR PCa 43 (55%) 12 (16%) 8 (10%) 

VHR PCa 14 (73%) 14 (73%) 9 (53%) 

Tot  57 (58%) 26 (27%) 17 (19%) 

Changing stage Endocoil MRI 

 

Fluorocholine PET-CT 

 

HR PCa 25    (63%) 8    (70%) 

VHR PCa 11     (82%) 11   (90%) 

Tot  36   (67%) 19   (81%) 

Updated June 2013 



71% 

60% 



Irradiating, concurrently, different 

volumes with different level doses  

Intensity Modulated RadioTherapy with 

Simultaneous Integrated Boost (IMRT-SIB) 

Increasing prophilactic and 

curative doses 

pelvis 

Prostatic bed 

Bos et al show SIB-IMRT 

technique allow to 

decrease NTCP for rectal 

wall contrary to IMRT with 

sequential boost  





Results: outcome 

 

Average iPSA 25.9 ng/ml  (range: 2.54-366) 

 

 

Average 3 months-PSA 

(93 pts) 

 

0.38 ng/ml (range 0.003-5.15)  

 

Average 6 months-PSA 

(73 pts) 

 

0.29 ng/ml (range 0.03-3.9) 

Average 12 months-PSA 

(53 pts) 

0,2 ng/ml (range 0.001-2.16). 

Updated June 2013 

Biochemical failure (2 patient): 2,1% 

Clinical failure (1 patient): 1% (PET choline positive) 





• (GP) Patient 61 years old 

• In August 2010 PSA: 121 ng/ml 

• September 2010: Prostate biopsy  

adenoca, GS 8 (5+3) 

• Bone scan: negative 

• Endocoil-MRI & choline-PET: cT3bN1 
(external bilateral iliac and right common iliac N+) 

 

 

Clinical case (GP) 



Prostate adenoca, GS 8 (5+3),iPSA 121, cT3bN1  HT + Tomotherapy   

PTV prostate and VS bed = 75.2 Gy (2.35 Gy/die) 

PTV N+ = 64 Gy (2 Gy/die) 

PTV N- = 54.4 Gy (1.7 Gy/die) 

IMRT-SIB 

Clinical case  (GP) 

OFF RT 

12/2010 



MRI (02/2011): Volumetric reduction of intraprostatic 

lesions and of extracapsular extension. N- 

Clinical case  (GP) 

Current imaging 

Previous imaging 

PET-CT (06/2011) 

PSA (04/2011) 2,29 ng/ml 

PSA (07/2011)  1,31 ng/ml 

PSA (12/2011)  0,6 ng/ml  

PSA (07/2012)  0,4 ng/ml 

PSA (11/2013)  0,21 ng/ml 

(suspended HT 8/2013)  

Prostate adenoca, GS 8 (5+3),iPSA 121, cT3bN1  HT + Tomotherapy   



Figure 2: graphic representation of the treatment planning with dose distribution (in colorwash)  

on the left adrenocortical mass  (72.8 Gy), PET positive lymph node (70.4 Gy) and  

on the prophylactic lumbar-aortic lymph nodes (50.4 Gy). In A the first treatment planning.  

In B the re-planning after 14 fractions, showing an increasing of tumor size. 

ADAPTIVE RADIOTHERAPY 



Figure 1: A) choline PET (A) and CT scan (B) performed before radiotherapy, showing an enhancing 

left adrenocortical mass of 9 cm. C) choline PET performed 3 months after radiotherapy.  

D) CT scan performed 6 months after treatment. 

 



Table 1: mean and maximum doses at organ at risks and target volumes 

coverage. 

QUANTEC 

nd 

QUANTEC 

nd 



Patient 

caractheristics 

Protocol 2 

N+ 

recurrences 

N° pts 13 

Mean age  64,9 (range 50-75) 

Comorbidity   

n° pts (%) 

CVD: 2 (15%) 

AI: 5 (38,5%) 

Diabetes: 0 

lowerGID: 1 (7,7%) 

upperGID: 0 

Urinary Sinptoms 

preRT: n° pts (%) 
3 (23%) 

Previous RT:  

P&SV bed 
9 (69%) 

Previous RT:  

pelvis+P&SVbed 
2 (15,4%) 

Previous 

abdominal surgery 
5 (38,5%) 

Previous other 

local therapies 
-- 

Ormonal therapy 13 (100%) 

Reirradiation on N+: our experience 

October 2010 – August  2011: 

13 patients:  

N+ in pelvic and/or 

lumbar-aortic chains 

 13 pts with N+ recurrence 

after radical treatment  

protocol 2  

Updated March 2012 



Our experience: diagnostic workup 

 
Protocol 2 

N+ recurrences 

Bone scan 

Choline-PET 



Volumes & dose 

prescriptions. Protocol 

2:  

N+ recurrences 

Updated March 2012 

PTV 2 (negative nodes: N-) 51-54 Gy 

PTV 2 

(positive 

nodes: N+) 

60-66 Gy 

Volumes  Doses (Gy) Dose/fr 

PTV 1 N+ 60-66 Gy 2-2.2 

PTV 2 N- 51-54 Gy 1.7-1.8 

Fraction 

number 

30 



Re-irradiation by Tomotherapy: evaluation of the previous RT plan 

Pz: 64 years old 

May 2003: Prostate + seminal vesicles treatment. 

7/10/2010: Prostate Carcinoma recurrence on nodes. 

5/11/2010: 51 Gy/30 fr ->pelvic lymph nodes + 60 Gy/30 fr -> positive PET Lymph nodes 

Tomotherapy treatment Plan Tomotherapy Plan + OLD plan 

ARTIVIEW- AQUILAB 

 Import DICOM RT Doses from all TPS (Tomotherapy, Pinnacle, Eclipse, CyberKnife,…..) 

 Dose Visualization in all plan and modalities 

 DVH Calculation 

 Dose summation and subtraction 

 Export of volume information , DVHs and indices computed in Excel format. 



Acute lower 

GI 

Protocol 2 

N+ recurrences 

(13 pts) 

G0 9/13 

G1 4/13 

G2 0/13 

G3 0/13 

G4 0/13 

Our experience. Results: toxicity  

Acute 

upper GI 

Protocol 2 

N+ recurrences 

(13 pts) 

G0 10/13 

G1 3/13 

G2 0/13 

G3 0/13 

G4 0/13 

All patients complited treatment 

 

Updated March 2012 

Acute 

GU 

Protocol 2 

N+ recurrences              

(13 pts) 

G0 12/13 

G1 1/13 

G2 0/13 

G3 0/13 

G4 0/13 

Haematologic

al  

Protocol 2 

N+ recurrences (13 pts) 

G0 9/13 

G1 4/13 

G2 0/13 

G3 0/13 

G4 0/13 



Our experience. Results: outcome 

 

Outcome  
N+ recurrences 

(13 pts) 

 

PSA control 

 

 

11 (82%) 

 

Imaging (PET or MRI) 

 

 

12 (91%) 

Updated March 2012 

1 radiological persistence 



Results  



Results  

Conclusion   



Riflessioni e considerazioni conclusive 
1. Nella malattia ad alto rischio la irradiazione della pelvi è basata sul corpo 

della letteratura: la IMRT è lo standard corrente; l’impiego di una IMRT-

IGRT è raccomandata quando le dosi superano i 78 Gy 

2. Nella irradiazione della malattia ad altissimo rischio (N+ pelvico / 

lomboartico) la IMRT-SIB-IGRT è in studio in varie Istituzioni in 

alternativa alla chemioterapia ed alla chirurgia (casi selezionati): i 

risultati sono comunque eccellenti 

3. La re-irradiazione dei linfonodi è tecnica complessa che presuppone lo 

studio della precedente irradiazione ed un piano somma da valutare con 

accuratezza e senso del limite 

4. Non si può prescindere da una valutazione rischio-beneficio e di costo  

 


