
Case Study:

Prostate cancer with 
synchronous bone 

oligometastases: is the 
radical treatment 

approach justified?

Nadia Di Muzio

Department of Radiation
Oncology, San Raffaele Scientific

Institute, Milan, Italy



Patient characteristics
 62 year old patient who signed the informed consent for 

treatment and  permission for publication of disease related
information.

 April 2010: iPSA= 52.72 ng/ml.

 April 21, 2010: Prostate biopsy: Adenocarcinoma GS 8 (4+4) from 
10 to 100% of 11/12 cores.

 May 10, 2010: Bone scintigraphy: hyperaccumulation of the 
tracer at the sacrum, sacro-iliac synchondrosis and left ileum and 
ischium-pubic branches.

 May 20, 2010: contrast enhanced abdominal-pelvic CT: negative. 
Bone windows: soft thickening of left pubic symphysis and ileum-
pubic branch to be monitored.

 June 5, 2010: musculoskeletal MRI: metastatic structural 
alterations of left ischio-pubic branch and horizontal branch of 
pubis. 

RUOLO  DELL’IMAGING:

BONE SCAN ?

PET ( COLINA , PSMA)?

RISONANZA MAGNETICA?

TAC?





Imaging

Corretta individuazione dei pazienti candidabili ad RT con 
intento di «radicalità»

PET/TC: diversi radiosotopi

• 11C/18F colina:
Bassa sensibilità (<20%) se PSA < 1 ng/mL

se PSA >2 ng/mL >80%

Evangelista et al, Eur Urol 2016

PSA cut‐offs and detection rates of choline PET/TC in the restaging setting



Percentage and numbers of
bone lesions showing uptake of
68Ga‐PSMA and/or 11C‐choline.

Detection rates of patients with suspicious
lymph nodes by 68Ga‐PSMA‐11‐ and 11C‐choline 
PET at different PSA levels

Johannes Schwenck et al:  Imaging Comparison of 68Ga‐labelled PSMA‐11 and 11C‐choline in the detection of prostate cancer metastases by 
PET/CT ‐ Eur J Nucl Med Mol 2016 

The superiority of 68Ga‐PSMA‐11
PET was less evident and not statistically 
significant in patients with higher PSA 
levels.



• 68 Ga‐PSMA PET/TC: ancora pochi studi a riguardo, risultati 
promettenti

Detection rate  ~ 50% se PSA <0,5 ng/mL, 90% se = 2 ng/mL !

 Più utile della PET/TC colina per bassi valori di PSA

PSA cut‐offs and detection rates of 68 Ga‐PSMA PET/TC in the restaging setting

• PET/RM: vantaggi: 
‐migliore risoluzione tessuti molli
‐minore esposizione per paziente

Ancora pochi dati in letteratura !



Patient characteristics
 Starts ADT: Leuprorelin 22,5 mg every 12 weeks and 

Bicalutamide 50 mg daily.

 November 2011: The patient was referred to a 
Radiation Oncologist.

 November 25, 2010: Bone scintigraphy: reduction of 
extension and intensity of the hyperaccumulation of 
the tracer at the sacro-iliac synchondrosis and left
ileum and ischium-pubic branches. 
Hyperaccumulation at the upper third of the 
sternum.

ADT

COME?

QUANDO?

ESISTE UNO SPAZIO PER LA CHEMIOTERAPIA?







Recent evidence points to a significant survival benefit  when ADT is combined
with upfront docetaxel chemotherapy as chemohormonal therapy, particularly in 
patients presenting with high-volume disease. 

The high- volume disease state is defined as the presence of visceral metastases
or ≥ 4 bone metastases,of which ≥ 1 needs to be beyond the pelvis and the 
vertebral column

R. Salujaetal./UrologicOncology:Seminars and Original Investigations 34 (2016)



Patient characteristics
 November 22, 2010: Abdomino pelvic contrast

enhanced MRI: metastatic structural alterations of left
ischio-pubic branch and horizontal pubic branch.
Benign cysts of left sacroiliac synchondrosis.

 December 21, 2010: contrast enhanced thoracic and 
pelvic CT: negative. Bone windows: stable soft 
thickening of left pubic symphysis and ileum-pubic
branch. No focal abnormalities in sternum.

 January 10, 2011: PSA= 0.0 ng/ml.

 Prescription of radical radiotherapy on:
- pelvic lymph-nodes up to TD= 51.8 Gy/ 28 fr, 
- prostate, up to TD = 74.2 Gy, SIB ( EQD2Gy= 88 Gy for α/β= 1.5 ) and
- the two bone metastases up to 60.2 Gy SIB (EQD2Gy= 62.3 Gy for α/β= 2.2)

RT:

QUALI VOLUMI?

QUALI DOSI?





:

Hypothesis 1 Oligometastases
and Polymetastases may be
distinct metastasis phenotypes
determined by dissemination
of clonal populations with
differing metastatic potential.

Hypothesis 2 Metastasis may
be a continuum of phenotypes
identified early
(oligometastases) or late
(polymetastases) in the
progression of disease

Pathways of oligo-and polymetastases development.
Two hypotheses of Oligometastastic Disease



a Only 3 overlapping micro-RNAs were identified in 
the surgical and SBRT cohorts (miR-328, miR-502-5p 
and miR-199b-5p 

b Unsupervised clustering of patients in the surgical 
and SBRT cohorts based on differentially expressed 
micro-RNAs successfully segregated patients with 
oligo-and polymetastatic disease independently on 
clinical parameters of disease progression (heat maps 
represent normalized CT values; green are up- and red 
are down-regulated micro-RNAs).

c Application of the SBRT micro-RNA signature to
surgical patients successfully separated them into 
oligo-and polymetastatic
clusters (left panel); the same was true for application 
of the
surgery micro-RNA signature to SBRT cohort



1071 patients intermediate and high risk prostate cancer cN0- cM0 with T stage 2b and above, or T stage 2a, Gleason score ≥ 7 
and baseline PSA levels ≥ 10 ng/mL (2003-2007)
All received 6 months of leuprorelin (22.5 mg i.m. 3 monthly) commencing at randomisation, 5 months before RT to the 
prostate and seminal vesicles, but excluding pelvic lymph nodes. In the control arm (short term AS [STAS]) participants 
received no further treatment. In the second AS only treatment arm participants received an additional 12 months of adjuvant 
leuprorelin (22.5 mg i.m. 3 monthly) (intermediate term AS [ITAS]). 
Participants allocated to the two bisphosphonate treatment arms received Z 4 mgs i.v. every 3 months for 18 months starting at 
randomisation with STAS (STAS + Z) or with ITAS (ITAS + Z).

Three Fine and Gray competing risk models for PCSM were used to determine the impact of number of bone metastases:
(1) at first presentation,
(2) with or without non-bony progression at, or prior to, first presentation, 
(3)for men with <4 bone sites, at subsequent bony progression

S. Sridharan et al. / Radiotherapy and Oncology xxx (2016)



Essential stratification factors:
-number of sites of bone metastases determined using a pre-specified imaging protocol,
-the primary tumour stage, and presence of local or metastatic disease at soft tissue sites. 
Most powerful predictor of PCSM:
PSA doubling time 

However after PSA progression, baseline factors such as Gleason score, T stage and PSA seem 
to have reduced prognostic utility

Sridharan S et al. Oligometastatic bone disease in prostate cancer patients treated on the TROG 03.04 RADAR trial. Radiother
Oncol (2016),





Pubmed-listed publications on oligometastases in general by year (gray bars; search strategy used: 
[oligometastatic OR oligometastasis OR oligometastases]), and number of publications by year relevant
to oligometastatic prostate cancer (black bars; search strategy used: [oligometastatic OR 
oligometastasis OR oligometastases] AND [prostate cancer]). 



The overall survival curves for all patients (n = 35) and
those that received a total radiotherapy dose of ≥40Gy (n = 21) or
<40Gy (n = 14). RTX, radiotherapy

Ken-ichi Tabata et al : Radiotherapy for Oligometastases and Oligo-Recurrence of Bone in Prostate Cancer
Pulmonary Medicine 2012

Univariable and multivariable analysis for the effect of radiotherapy on survival.





The pattern of first progression was oligometastatic in 
75% in the series of Decaestecker et al. compared
with only 10% in the series of Schick et al. A short PSA 
doubling time before SBRT predicted worse PFS in the
study by Decaestecker et al. 

Apparently, 67% of the patients treated with SBRT only 
to the lymph nodes relapsed in the pelvis or 
retroperitoneal nodes, suggesting undertreatment
if SBRT is used as a sole treatment modality. However, 
even extended salvage LND might be insufficient 
because it appears that the first site of clinical 
recurrence is again nodal in 47–59% Consequently, the 
inclusion of prophylactic nodal irradiation in the 
management of nodal recurrences seems reasonable in 
this setting.

approximately 50% of patients remaining disease free at 1–3 yr of follow-up

Piet Ost et al : Metastasis-directed Therapy of Regional and Distant Recurrences After Curative Treatment of Prostate 
Cancer: A Systematic Review of the Literature  E U R O P E A N   U R O L O G Y ( 2 0 1 5 )







Target definition



Dose distribution



Dose distribution

CTV_p
CTV_p+1/3vs
CTV_p+vs
CTV_Bone
CTV_LN

PTV_p
PTV_p+1/3vs
PTV_p+vs
PTV_bone
PTV_LN
Ovlp_rectum

Rectum
Bladder
Intestinal cavity
Femoral heads
Penile bulb



Rectum
V50=44% (<35-45%)
V60=29% (<25-30%)
V65=16% (<15-20%)
V20=100%; V30=73%; V40=56% (Reduce V20-
40)
Dmax=71,3 Gy (<68-70 Gy)

Femoral heads
Dmax=56 Gy (<40-45 Gy)
V40=12%; V45=4% (V40-45 < low %)

Penile bulb
D average=72 Gy (<50 Gy)
D90%=69 Gy (optimal<25 Gy; acceptable: 25-50
Gy; not acceptable>50 Gy)

Bladder
V60=32% (<35%)
V20=90%; V30=77%; V40=67 %; V55=41%
(Reduce V20-55)
V70=53cc (<5cc)

Intestinal cavity
Dmax=65 Gy (<45-48 Gy when far from PTV3-4,
otherwise <55Gy)
D average=29 Gy (<20-25 Gy)
V20=651 cc (<500-700 cc)
V30= 407 cc (<150-250 cc)
V40=219 cc (<50-100 cc)
V50=73 cc (<few thens of cc)

OAR dose distribution



 Treatment carried out from March 7 to April 15, 
2011.

 During the treatment  he presented G1 dysuria
(prescription of Malva sylvestris infusion),  G1 GE 
toxicity (1-2 semi-liquid stool discharges; prescription
of lactic ferments) and G2 gluteal erythema (in an 
area where the dose reached 40 Gy).

Acute toxicity



 Last follow up visit: October 27, 2016. 

 He presented an episode of hematuria in May 2014 (GU 
G2); no other GU, GE or rectal toxicity.

 PSA stable at 0.01 ng/ml during ADT.

 STOP ADT in August 2013.
 PSA stable at 0.01 ng/ml since then.

 He performs annual visits with PSA every 4 months. He 
was instructed to schedule an earlier visit in case of PSA 
increase.

Follow up



First question
Should radical radiotherapy be proposed to a
prostate cancer patient with synchronous bone
metastases?

a) No.
b) Yes.
c) Yes, in selected patients (oligometastatic

disease).





Second question
How many metastases can a patient have and still be
considered eligible for radical radiotherapy?

a) 1
b)2-3
c) ≤5



Conclusion: Patients with ≤ 5 metastatic
sites had significantly better survival rates
than patients with > 5 lesions (73% and 36%
vs 45% and 18% at 5 and 10 years
respectively, p= 0.02) (2004)

Patients with up to 3 synchronous
metastases (bone and/or lymph nodes)
diagnosed on positron emission
tomography … (2013)

Improved bRFS was found to be
significantly associated with the number of
OM. The three-year bRFS was 66.5% vs
36.4% for patients with 1 and > 1 OMs
(p=0.031) (2013)



Third question
What total dose should be delivered to prostate
cancer and bone metastases in an oligometastatic
patient?

a) radical dose to prostate cancer and bone
metastases,

b) radical dose to prostate cancer and
palliative dose to bone metastases,

c) palliative dose to both prostate cancer and
bone metastases, because the main treatment is ADT.



2016

On multivariable analysis including :
-sociodemographic factors, 
-tumour characteristics, 
-Charlson comorbidity index, 
-use of ADT, 
-bone radiation within 6 months of diagnosis, 

the adjusted hazard ratios for PCSM were 0.48 (95% CI 0.27–0.85, P = 
0.01) for radical prostatectomy, 0.38 (95% CI 0.24–0.61, P <0.001) for 
IMRT, and 0.85 (95% CI 0.64–1.14, P = 0.3) for CRT. 

Relative to the no local therapy group, the adjusted hazard 
ratios associated with radical prostatectomy were 0.18 (95% CI 
0.07–0.50, P = 0.0008), 0.22 (95% CI 0.16–0.30, P < 0.0001), and 
0.23 (95% CI 0.16–0.35, P < 0.0001) for M1a (metastasis of non 
regional lymph nodes), M1b, and M1c disease, respectively.

Corresponding values in the brachytherapy cohort were 0.29 
(95% CI 0.13–0.64, P = 0.0024), 0.49 (0.36–0.67, P <0.0001),  and 
0.36 (0.24–0.54, P <0.0001). 

After a median follow-up period of 40.6 months in the radical prostatectomy group and 
44.0 months in the non-radical-prostatectomy group (P >0.05), men treated with radical 
prostatectomy demonstrated significantly increased time to castration resistance (median 
40 months versus 29 months, P = 0.014) and freedom from clinical progression (median 
38.6 months versus 26.5 months, P = 0.032).

In prostate radiotherapy group 3-year overall survival was 69% in those who had 
and 43% in the other groups (P = 0.004).  3-year biochemical-failure-free survival was 
improved in the prostate radiation cohort (52% versus 16%, P = 0.002). (Choo et al )







A growing body of retrospective literature suggests RT for 
oligometastatic prostate cancer is feasible, effective, and without 
significant toxicity. 

Although unproven, its role as a solitary therapy or in 
conjunction with systemic and/or surgical strategies is evolving, 
as is the goal and ultimate intent (i.e., aggressive palliation vs. 
durable control vs. eradication and cure) of its use. 

Whether the primary function of radiation in the oligometastatic
setting to primary (if intact) and/or metastasis is to delay time to 
ADT, to consolidate potentially curative multimodal approaches, 
or both, is to be determined.

Important role of imaging

Numerous clinical trials are currently in development that will 
provide prospective data to better answer this question 


