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What is the optimal radiation regimen given to stage III NSCLC patients?

Dose and fractionation in concurrent chemoradiotherapy Recommendation 6.1.1: 60–66 Gy in 30–33 daily
fractions is recommended for concurrent chemoradiotherapy [I, A]. 

Maximum overall treatment time should not exceed seven weeks [III, B].

‘Biological intensification’, such as treatment acceleration, is not standard practice in concurrent chemoradiotherapy

schedules [III, B]. The majority of clinical concurrent chemoradiotherapy regimen

Dose and fractionation in sequential chemoradiotherap
Recommendation 6.1.2: Promising outcome is achieved with accelerated radiotherapy [I, A]. A potential radiation schedule could be the delivery of 

66  Gy in   24 fractions [II, C].

Radiation doses in the preoperative setting

Recommendation 6.1.3: Standard preoperative radiation doses within chemoradiotherapy protocols should be between 40 and              

50 Gy in conventional fractionation or 40–45 Gy in accelerated fractionation (bid

application) [I, B]

Elective mediastinal nodal irradiation Recommendation 6.2: Elective mediastinal nodal irradiation— prophylactic

Reirradiation of non-involved mediastinal nodes—is not recommended [I, B]. Prophylactic irradiation of  non-

involved mediastinal nodes—is not recommended [I, B                                                                                                                        

Radiotherapy technique 

Recommendation 6.3: Quality assurance and dose constraints are required as a prerequisite [I, A].



Radiotherapy costraints

POLMONI UNITI V20 of 30-35% or and MLD value of 13 Gy

MIDOLLO SPINALE DMAX < 46 Gy

ESOFAGO dose media < 34 Gy, V35 < 50%, V50 < 40%, 

V70 < 20%

CUORE V25 < 10 % , V30 < 46%



Definition of the GTV after chemotherapy

Use the prechemotherapy volumes for 

target definition. 

Target volume definition in non small lung cancer. Jeremicet all,  advances in radiation oncology in lung cancer, 

Springer-Verlag 2011





� Planning ct scan.

� Scan in treatment position and should incluse IV iodine contrast

� 4D-CT scan is reccomended

� Additional imaging for RT planning

� PET/TC scan is reccomended and should be done preferably in planning position.

� Gross tumour volume (GTV)

� GTV delineation on the planning CT is mandatory

� Pre-set lung window (W=1600 L=-600) Pre-set mediastinum window (W=400 L=20)

� Lymph nodes malignant by biopsy or considered pathological on PET are delineated as

GTV

� Lymph nodes that are FDG-PETpositive and EBUS/EUS negative should be included in 

the GTV as the false negative rates of EBUS/EUS are high

� CTV of the primary tumour should be created from espansion from the GTV by e.g. 5 -8 

mm

� CTV of Lymph nodes with two options: option 1 inclusion of the whole pathologically

affected lymph node station option 2  geometric expansion of nodal GTV to CTV in 

analogy to the primary tumour (5-8 mm)

� PORT: involved anatomical mediastinal lymph node regions, the bronchial stump, the 

ipsilateral hilum and nodal stations 4 e 7







Conclusion

IMRT was associated with lower rates of severe pneumonitis and 

cardiac doses in NRG Oncology clinical trial RTOG 0617, which 

supports routine use of IMRT for locally advanced NSCLC.
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Stereotactic body radiation therapy (SBRT) is

an external beam radiation therapy method

used to very precisely deliver a high dose of

radiation to an extracranial target within the

body, using either a single dose or a small

number of fractions. Specialized treatment

planning results in high target dose and steep

dose gradients beyond the target. The ability

to deliver a single or a few fractions of

high-dose ionizing radiation with high

targeting accuracy and rapid dose falloff

gradients encompassing tumors within a

patient provides the basis for the development

of SBRT.

ACR–ASTRO PRACTICE GUIDELINE FOR THE 

PERFORMANCE OF STEREOTACTIC BODY RADIATION 

THERAPY 2009





WHOOOOOOOPS!







• Radiological changes after SBRT

• Radiation fibrosis (later than 6 months)

• (Koenig’s classification, AJR 2002):

• • Modified conventional pattern

• • Mass-like pattern

• • Scar-like pattern

• Modified conventional pattern Mass-like 
pattern Scar-like pattern 





• Highly palatable for patients • Highly flexible 

(different anatomic sites) • Outpatient • 20-60 

minutes per treatment • Entire course Rx in 1-

2 weeks • 1-8 treatments qd • No sedation or 

anesthesia (painless) • Immediate return to 

activities 





• • Oligometastatic state: limited number of   
metastases in a limited number of organs, all 
amenable to radical local therapy

• An attractive consequence of the oligometastatic
state is that some patients should be amenable to 

a "potentially curative therapeutic strategy” 

Weichselbaum & Hellmann. J Clin Oncol 1995;13:8 
Weichselbaum & Hellmann. Nat Rev Clin Oncol

2011;8:378 

OLIGOMETASTATIC STATE



Weichselbaum & Hellmann. Nat Rev Clin Oncol 2011;8:378 



67 pubblications

869 patients

1142 treated lung metastases

4 studies prospective, remaining retrospective 

569 oligometastases

175 oligorecurrent

81 oligoprogressive 

Most of selected studies included patients affected by 1-3 lung lesion

BED greater than or equal to 100 Gy

Time from primary treatment to SBRT from 12 to 48 months



Comparison 110 patients PME first choice, SABR if considered less suitable 

surgical

OS one, three, five years 87%,62%,41% for PME and 98%,60%,49% for SABR

LC at two years 94% SABR 90% PME



96 patients

Between initial therapy and SABR median 24 months

OS 23.9 months for sync-oligometastases and 66.6 months for 

oligorecurrence

State of oligo-recurrence has the potential of significant factor for OS and 

relapse-free survival



Outcomes and treatment -related toxicities of the analyzed studies.

1,2,3 year LC after SBRT varied from 62% to 97%, 79% to 94% and 74% 

to 90%

1,2,3 year OS after SBRT varied from 76% to 98%, 31% to 76% and 53% 

to 73%

Tolerability following SBRT >= grade 3 toxicity was registred within 3% of 

cases as symptomatic pneumonitis

Yamashita better oligorecurrent metastases vs sync-oligometastases 

Recent study of Helou :

Confirm the role of SBRT in the specific setting of lung oligoprogressive 

metastases.  (IJROBP 2017;98:419-427)



Conclusions:

- Different cohorts of oligometastatic patients (synchronous or 

metachronous,oligoreccurent or oligoprogressive) probably have different 

prognoses.

-Oligometastatic lung lesions are potentially treated with different local 

treatments, including SBRT,surgery, or radiofrequency.

-No differences in LC and OS between surgery  and SBRT

-Several prognostic factors: colorectal histology,larger tumours, BED 

inferior of 100 were associated with a higher rate of local failure.

In summary , SBRT allow a major benefit for lung 

oligometastatic patients with noncolorectal histology, 

DFI > 24 months, when controlling the primary tumour 

site, small lesions, and limited number of lesions. 





Immunotherapy the fourth pillar of oncology

FDA approves antibody target CTLA-4,PD-1, PDL-1

Activation of CTLA-4 and PD-1 receptors on T cells downregulateds the 

adaptive immune response

Rationale for combinig SBRT with  immunotherapy.

SBRT tumour debulking may improve immunotherapy response.

Radiation upregulate cell surface markers

MHC  class I (presents intracellular antigens to the cell surface for T 

cells)

Calreticulin

HMGB1

FAS ( immunità innata) 

Radiation unfortunately is a double edge sword : deplete circulating

lymphocytes. 

Abscopal effect immune-mediated: radiate a tumour and create anti 

tumour effects outside the irradiated field. 





Conclusions:

In the marriage of SBRT with immunotherapy, we are still in the 

honeymoon period.

Time will tell if these early promise will last. 



GRAZIE PER 

L’ATTENZIONE 


