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Keyword 1: PALLIATIVE CARE

Why palliative care and radiation oncology?

30-50% of patients treated with radiotherapy are treated
with palliative intent



Keyword 2: TARGETED THERAPY

Targeted therapy is a special type of chemotherapy that 
takes advantage of differences between normal cells 
and cancer cells. It’s sometimes used alone, but most 
often other cancer treatments are used with targeted 
therapy.



KEYWORD 2: TARGETED THERAPY

What Is Targeted Therapy?
Targeted therapy is the foundation of precision medicine. 
It is a type of cancer treatment that targets the changes in 
cancer cells that help them grow, divide, and spread. As 
researchers learn more about the cell changes that drive 
cancer, they are better able to design promising therapies 
that target these changes or block their effects.



Targeted Radiotherapy= SABR/SBRT

Defined (as compared with conventional radiation therapy) by

o high precision, image guided dose delivery to the target 

o highly conformal dose with steep dose gradients 

o larger doses per fraction (typically ≥ 8 Gy per fraction)

o fewer treatment fractions (typically 1-5 fractions) 

o intra-fraction motion management where applicable



Inverse Translational Research



Targeted Radiotherapy= SABR/SBRT





Targeted Radiotherapy:
Brain Metastases



Epidemiology of Brain Metastases: 
Most Common Intracranial Tumors

Wen PY, et al. In: DeVita VT Jr, et al (eds). Cancer: Principles & Practice of Oncology. 2001:2656-2670.

Other known primary: 13%

Annual U.S. incidence: 170,000 to 300,000
Ratio Mets/Primary: 10:1
All Cancer Patients: 15 - 30%
Autopsy incidence: 10 - 30%
Mean age: 60 years
Median survival: ~ 6 months

Lung: 48%

Breast: 15%

Unknown primary: 10%

Melanoma: 9%

Colon: 5%

Primary Tumor Relative Prevalence of Brain Metastases*

*Incidence increasing with better systemic Rx and improved survival



Signs & Symptoms of Brain Metastases

• Signs
• Hemiparesis (59%)
• Cognitive problems 

(58%)
• Hemisensory loss (21%)
• Papilledema (20%)
• Ataxia (19%)
• Apraxia (18%)

• Symptoms
• Headache (49%)
• Mental problems (32%)
• Focal weakness (30%)
• Ataxia (21%)
• Seizures (18%)
• Speech problems 

(12%)

Posner JB. J Neurooncol. 1996



Radiotherapy in brain metastases







Targeted Radiotherapy in brain met: 
The new standard



Clinical Case1



Clinical case1





Targeted Radiotherapy: 
Spine Metastases



EPIDEMIOLOGY

Incidence of metastatic bone involvement in advanced stage disease per  pathology: 

According to AIRO NATIONAL SURVEY  in 3386 bone metastases RT was
performed in 2000 cases accounting for 55% of global palliative treatments

R.K. Hernandez, J Clin Oncol 34, 2016, (suppl abstr e13099)

Epidemiology of Spine Metastases



Spine Metastases
AIMS OF RT

 Pain control  

 Bone reossification

 Prophylaxis of pathologic bone fracture and prevention of neurological symptoms

 Functional outcome

 QoL

 Improvement of survival (whenever possible)



Radiosurgery for Spine Met

1. Pain Control:

Pain control rate was 84%  for doses higher than 14 Gy in single fraction
Ryu S. J Pain Symptom Manag 2008

Successful pain control higher than 90% with doses 16–24 Gy regardless of the tumor histology
Garg AK, Cancer 2012

Gerszten PC, Cancer 2005 

2. Control of epidural spinal cord compression and neurological outcome: 

Reduction of volume in epidural tumors: 70%
Overall epidural tumor volume decreased by 65% at 2 months with complete tumor disappearance of 35%. 
Neurologic improvement or preservation : 84% 

Ryu S, Cancer 2010



Radiosurgery for Spine Met

There has been no clinical trial comparing the role of surgery versus radiosurgery for spinal cord compression

Ryu S, Rad Oncol J 2015



Treatment Failure and Complications
Local Failure: In-field failure rate of 6%

Chang EL, J Neurosurg Spine 2007

Neurological complications: Acute worsening of pain can occur in about 20% range

Pan HY, Int J Radiat Oncol Biol Phys 2014

Non-neurological complications : Vertebral compression fracture has been reported with approximately 20% 
incidence 

Sahgal A, J Clin Oncol 2013



Clinical Case 2



SBRT Tomotherapy DTF 24 Gy single fraction

Radiosurgical Treatment of a single bone met in a STS patient



Targeted Radiotherapy: 
Metastatic Renal Tumor



[TITLE]



Targeted Radiotherapy: 
Metastatic Renal Tumor

Methods 
(2005 – 2015)RCC patients with extra-cranial metastases treated with 
SABR were retrospectively enrolled

188 lesions were identified from 91 patients. 
Radiation (8-60 Gy) was delivered in 1-5 fractions (fx) using stereotactic 
guidance

Local control (LC) was determined by imaging according to RECIST 1.1. 



Targeted Radiotherapy: 
Metastatic Renal Tumor

Results
97 (51.6%) lesions reached curative intent while 91 (48.4%) only reached 
palliative intent
Median follow up :10.7 months
1 year overall survival was 76.5%
Patients treated with curative SABR showed a 2-fold median survival as 
compared to those treated with palliative therapy (3.97 year vs 1.43 year, 
p<0.05)
LC rates at 1 and 2 years were 91.4% and 89.7%, respectively
LC at 1 year significantly improved when treatment was curative (96.1% vs 
84.9%, p<0.05), while it decreased in a re-irradiation setting (94.8% vs 46.7%, 
p<0.05)
Although 79% of patients developed new lesions within 1 year following SABR, 
34.8% did not switch systemic therapy
Switching systemic therapy was delayed in patients treated with curative as 
compared to palliative SABR (13.4 vs 2.5 months, p<0.05). 



Targeted Radiotherapy: 
Metastatic Renal Tumor

Conclusions
SABR improved LC of extra-cranial RCC metastases 
and delayed change to systemic therapy. 
SABR may complement systemic therapy to improve 
outcome in the present patient population. 



Targeted Radiotherapy: 
Metastatic Renal Tumor

University of Florence experience: 21 patients (39 lesions) with spinal metastatic 
RCC, treated with CyberKnife radiotherapy, between January 2012 and June 
2015

The primary objectives :
1. tumor control
2. pain relief (for patients presenting symptoms) and to 
3. radiation-associated toxicity.



Parameter Value n° (%)

Gender

Male
Female

12 (62)
9  (38)

Age at SRS (y)
Median 
Range

63.4
35-81

Nephrectomy
Yes
No

17 (80)
4 (20)

Histological examination
Clear cell carcinoma
Papillary carcinoma
Adenocarcinoma
Neuroendocrine renal carcinoma
Sarcomatoid renal carcinoma

17 (80)
1 (5)
1 (5)
1 (5)
1 (5)

Metastases
Single
Multiple

4 (19)
17 (81)

Symptoms
Yes
No

16 (76)
5 (24)

Levels treated
Cervical 
Thoracic 
Lumbar 
Sacral
Trunc

4 (10)
17 (45)
11 (28)

3 (7)
4 (10)

Re-treatment RT 7 (2)

The mean follow-up was 9.8 months (SD 10.7; range: 3-36.6 months).

SRT was delivered in 1–5 fractions on alternating days. 

Schedules were chosen according to site of disease, volume of target, proximity 
of organs at risk and in seven cases previous radiotherapy.

At the last follow-up examination local control was achieved in 19 patients 
(90%).

Eleven patients (52%) had a systemic progression with the mean time 
occurrence progression of 6.1 months (SD 6.1; range: 0.8-16.2). 

The treatment with CyberKnife was very well tolerated: only one patient had G2 
acute gastrointestinal toxicity (sickness). Late toxicity was evaluated in patients 
with more than 3 months of follow-up, and no late toxicity was reported.
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