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A CONTINUOUS CHANGING: 
FROM 2D… TO 5 D?

PRECISION DEVISES TO DELIVERY SBRT/SRS

• 3D/4D target definition on CT slices

• 3D/4D dose ULTRA-conformation

• Possibility to significantly > doses/<fractions and >LC (SBRT/SABR).

• Better set-up checking (CBCT/EXAC TRAC)

• <toxicity (fit to target conformation by mMLC and ripid gradient by
VMAT/IMRT/robotic approach)



Planning CT                                    Dose distribution

50 Gy in 4 fractions with FFF

Restaging CT after 3 months

LUNG SBRT : 
EXPERIENCE WITH FFF BEAM ON TRUEBEAM



The difference in OS between the two groups was statistically significant in favour of SABR.
No significant differences in of local, regional, or distant metastasis or in RFS between the treatment groups.

EARLY STAGE LUNG NSCLC: 
IS SABR EFFECTIVE AS SURGERY? 

Chang et al. Lancet Oncol 2015.



• Early stage NSCLC

• Oligometastases and oligorecurrent
patients

AGENDA



Is the same the effectiveness 
of SBRT for the 

oligometastases?



OLIGOMETASTASES: 
THE NEW PARADIGMA FOR ABLATIVE DOSES WITH RT



OLIGOMETASTASES:
WHAT DEFINITION?

Synchronous oligometastasis

uncontrolled primary T

< 2 months from cancer
diagnosis

Metachronous oligometastasis

uncontrolled primary T

> 2 months from cancer
diagnosis

Oligorecurrence

controlled primary T

No systemic therapy ongoing

Oligoprogression

controlled primary T

Few mts in progression during
systemic therapy

Not exhaustive

terminology

in 2018



OLIGOMETASTASES: 
IMPACT OF SURGERY

For several anatomical sites, surgical resection of
metastases prolongs survival in selected patients.
Rubin P, et al. Semin Radiat Oncol,2006

For example, surgical resection is the standard choice 
for patients with oligometastatic lung cancer.

Unfortunately the benefits of resection and 
appropriate selection criteria in patients who develop 
metastasis are still poorly defined.
Miller G, et al. J Am Coll Surg, 2007.
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LUNG OLIGOMETASTASES: 
.. THE ROLE OF SABR

Shulz et al.  Seminars in Radiat Oncol . 2015 

The concept of Oligomestastatic disease was proposed nearly 20 years ago.

SABR is quite effective than surgery for controlling pulmunary metastases



SURGERY SBRT

NO RANDOMIZED STUDIES

In the absence of randomized studies, it is necessary to compare retrospectives

STEREOTACTIC BODY RT(SBRT):
LUNG OLIGOMTS: WHAT ABOUT SBRT VS SURGERY? 



SURGERY SBRT

2016

STEREOTACTIC BODY RT(SBRT):
LUNG OLIGOMTS: WHAT ABOUT SBRT VS SURGERY 
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LUNG OLIGOMETASTASES: 
.. THE ROLE OF SABR

•Total doses :24-60 Gy in 1 or 4 fr, 
•1–3 years LC: 70%–100% 
•1–2 years OS 48%– 84%
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LUNG OLIGOMETASTASES: 
.. THE ROLE OF SABR



Based on published studies, the patient who could benefit most from SBRT is the patient with:

 Disease free interval ≥ 12 months,
 Control of primary tumor,
 Small lesions,
 Limited number of lesions (up to three)
 High dose of radiation delivered (BED> 100 Gy).

Salama, et al Cancer 2011
Wersall, et al Radiother Oncol 2005
Ricardi, et al Lung Cancer 2012
Louie, et al Int J Radiat Oncol Biol Phys (Suppl) 2014

LUNG OLIGOMETASTASES: 
.. THE ROLE OF SABR
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LUNG OLIGOMETASTASES: 
.. THE ROLE OF SABR



STEREOTACTIC BODY RT(SBRT):
LUNG OLIGOMTS & PET AS PREDICTIVE 

2016



STEREOTACTIC BODY RT(SBRT):
LUNG OLIGOMTS 

TRUEBEAM treatment for rectum lung
central metastases

PET/CT before SBRT 60 Gy/8 fr. with FFF beams CR @ 60 days



LUNG OLIGOPROGRESSIVE LESIONS: 
.. A NEW INDICATION FOR SABR???



NEW INDICATIONS: 
SABR AS LOCAL CONSOLIDATIVE THERAPY?



SABR AS LOCAL CONSOLIDATIVE THERAPY : 
WHICH BED?



SABR AS LOCAL CONSOLIDATIVE THERAPY : 
UPDATE FROM ASTRO



NEW INDICATIONS: 
SABR AS LOCAL CONSOLIDATIVE THERAPY?

Consolidative SABR prior to maintenance chemotherapy 

appeared beneficial, nearly tripling PFS in patients with limited 

metastatic NSCLC compared with maintenance chemotherapy 

alone, with no difference in toxic effects.



SABR BEFORE TO DELAY NEW LINE OF SYSTEMIC THERAPY : 
A NEW INDICATION?

• Seventy-eight patients and 114 lung 
metastases were analyzed 
(oligorecurrence, oligoprogressive 
disease, oligopersistent disease).

• In the present experience, SBRT allowed 
to delay the administration of systemic 
treatments in several settings of lung 
oligometastasis.



SBRT LUNG OLIGOMETASES/OLIGOPROGRESSIVE: 
CONCLUSIONS

•The perfect candidate to Local treatment in case of oligometasases is to 
establish

•Results suggest that SABR for LUNG metastases may provide durable in-
field control.

•These outcome results appear equivalent to those achievable with 
surgery. 

•In Selected oligoprogressive setting, local therapy, including SBRT could 
add impact on outcome compared to drug maintaince alone.



BRAIN METASTASIS: A CHALLENGING ISSUE IN CANCER TREATMENT STRATEGY 

 Given systemic therapy advancements, patients
live longer and approximately 20-40% of new 
cancer patients will develop brain metastases.

 In brain solitary metastasis, or oligometastatic
setting, SRS has been considered a primary
option as well as surgery.

 For multiple metastases(>3-4), WBRT has been
considered the standard of care and it can only
increase survival between 3 and 6 months. 

Kirkpatrick et al, Neuro-oncology 2017



WBRT is really the optimal choice for >3-4 mts??

•M&M:  1194 pts treated with SRS  (110 brain mets)

•RESULTS: Overall survival 2-4 BM= 5-10 BM

NEW «CLINICAL» OPTIONS FOR INTRACRANIAL RADIOSURGERY?

Yamamoto et al. Lancet 2014



NEW «CLINICAL» OPTIONS FOR INTRACRANIAL RADIOSURGERY



CONVENTIONAL «TECHNOLOGICAL» OPTIONS FOR INTRACRANIAL RADIOSURGERY

2016

 Due to the recent LINAC technologic advancement, the choice of SRS dedicated unit is not necessarily so exclusive.
 Moreover LINAC offers shorter time frame for SRS(FFF, etc).

Alongi et al et al. Expert review anticancer Therapy 2016



PREDICTOR FACTOR for Local Control

Analysis of predictor factors for LC by histology

Histology CR PR SD+PD P value

Lung cancer 16% 49% 35%

0.0001
Breast cancer 30% 43% 27%

Melanoma 0% 32% 68%

Other 18% 30% 52%

SRS/SFRT for multiple brain metastases:
First worldwide experience and clinical results using  HyperArc:
EVALUATION@ 6 Months OF THE FIRST 43 PTS (246 LESIONS)

Results



SBRT LUNG OLIGOMETASES/OLIGOPROGRESSIVE: 
WHAT ABOUT NEW DRUGS INTERACTIONS?

In the setting of oligometastatic and oligoprogressive disease, new molecules demonstrated to be safe 
and effective, opening to a promising and emerging application of the best interaction between new 
drugs and new modalities of radiotherapy with the goal to postpone an alternative chemotherapy line, 
but clinical trials are necessary.

2017



FUTURE OR….COMING SOON IN PRACTICE:


