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Oligometastatic paradigm

Hellman, et al JCO 1995

Alternate version to Halstedian & Systemic disease (Fisher and others) hypotheses



WHY IMPORTANT ?

• Imaging with high sensitivity during staging

• Frequent imaging post treatment

• 20% of  NSCLC pts on FDG PET scan show occult oligometastasis

• Improvement of  systemic control with targeted therapies/immunotherapy

• Results across cancers show improved outcomes with aggressive local therapies



WHY LOCAL THERAPY FOR 
OLIGOMETASTATIC DISEASE

Local control- Important when results in measurable benefit in overall survival.

Modification of  the Norton-Simon Hypothesis

• To reduce the patient's total burden of disease in such a way that the 

remaining cancer within the patient's body enters into a state of 

relatively higher growth fraction and is thus more susceptible to 

systemic therapy.

• To prevent or delay as long as possible the condition of lethal tumor 

burden that is fatal to the patient 

Most importantly emergence of  more effective systemic therapy-

increased local therapy benefits



WHY LOCAL THERAPY-ERA OF 
IMMUNOTHERAPY

• RT can  increase antigenic expression, 

release pro-inflammatory cytokines 

that recruit immune cells, promote 

antigen cross-presentation, and induce 

tumor expression of  death receptors. 

• Anti-CTLA4–targeted immunotherapy 

can enhance the adaptive immune 

component by promoting antigen 

cross-presentation and T cell activation

Synergistic Combination may shift the tumor immune system balance towards elimination

At baseline, both the tumor immune microenvironment and the poor antigenicity of  the tumor - escape 

immune recognition.



A proof-of-principle trial: Local radiotherapy and GM-CSF—an 

immunotherapy—to generate abscopal responses in patients with 

metastatic solid tumors.

• 26.8% abscopal responses 

• Median overall survival: 20.98 months versus 8.33 months 

(responders vs. non responders).



Pastorino, et al JTCVS 1997



WHY SBRT

• High doses to small, well-defined targets in extreme hypofractionated scheme with a very high 

biological effectiveness 

• Not feasible to administer such BED in conventional fractionation.

• Apart from the usual radiobiology, the effect on vasculature adds to its biological equivalence 

not captured by LQ model.

• Enhanced effect on immuno-modulatory effect and abscopal effects.

• A large body of  evidence now for Lung, Brain and Liver.



SBRT:AAPM Task Group 101, Med Phys 2010



Med Phys 2010



ESTRO-

ACROP 

Guideline

Equipment

Staff training, credentialing

Patient selection

Treatment planning

Dose & fractionation

Image guidance

Quality assurance

Follow-up and imaging assessment

M Guckenberger, et al Radiotherapy Oncol 2017





DEFINITIONS OF OLIGOMETASTATIC SPECTRUM

Primarily imaging driven and does not incorporate molecular info 

Continuously evolving



Definitions

Blumenthaler, et al Cancers 2021



Patient Selection

M Guckenberger, et al Lancet Oncol 2020



PROSPECTIVE STUDIES







Mutation negative



Immunotherapy and SABR 

for Oligometastases



OLIGO-PROGRESSIVE NSCLC



Median PFS- 14.7 mo

Median OS- 20.4 mo

Iyengar P, et al JCO 2014





DOSE IN OLIGOMETASTATIC SETTING

18-24Gy/1#

24-33Gy/3#, 

35-40Gy/5#, 

45-50Gy/15#

• Aim is not to give additional toxicity, minimal 

disruption to QOL

• Easy integration of SBRT with systemic 

chemotherapy

• Minimal interruption to systemic therapy

Constraints- Chart for comprehensive constraints

I also use RadOncCalc app on my phone



CONCLUSION- SBRT OLIGOMETASTATIC DISEASE

• Oligometastatic disease- increasingly being recognized

• Definition is evolving- Upto 5 sites apart from the primary with <3 in one site, seem to 

be acceptable as of now.

• Evidence from phase II and phase III trials show promising role of SBRT in improving 

PFS and OS

• SBRT in combination with immunotherapy- strong biological rationale, phase II trials 

promising, phase III trials underway

• Oligoprogression- definite biological rationale, phase II trials extremely promising, 

phase III trials underway.

• Dose to ensure easy integration with systemic therapy, and minimal toxicity



SBRT IN EARLY LUNG CANCER: WHAT’S NEW

Long term Outcomes

Most guidelines recommend it for inoperable early-stage lung cancers

Status for central tumors

Comparison with other options for operable lung cancers

Ongoing research

Imaging assessment

Dose dependence/My preference for dose

Mediastinum, Systemic therapy with SBRT- Omissions due to lack of time



LEVEL-1 EVIDENCE SBRT VS. CONV RT
FOR INOPERABLE EARLY NSCLC

CHISEL Study

• PET staged T1-T2aN0M0, 

• ECOG PS-0,1

• Inoperable or refused surgery

• Peripheral, 

• Atleast 2cm away from chest-wall

54Gy/3#, 48Gy/4#

66Gy/33#, 50Gy/20#

101 patients, 2:1 Randomization

D Ball, et al Lancet Oncol 2019

M Guckenberger, et al Radiotherapy Oncol 2017

ESTRO-ACROP Recommendation- : minimum PS of 

ECOG 3 and a minimal estimated life expectancy of 

one year for SBRT patient selection 



LONG TERM OUTCOMES (5 YRS)

CP Daniels, et al TCLR 2019



SBRT WITHOUT A BIOPSY



CENTRAL TUMORS

Nomenclature of central and ultra 

central is less important than the 

actual tolerance and predicted doses 

to the proximal bronchial tree, 

vasculature, esophagus, heart etc.

No Fly Zone Timmerman, et al (JCO 2006); 46% severe toxicities vs. 17% in peripheral tumors

Fly careful zone Senthi S, et al (Radiother Oncol 2013): If BED3 <210Gy- Risk of grade 5 tox <1%





M Guilani, et al Lung Cancer 2018

Caution if:

MSB involved, Endobronchial 

invasion present

Delivering excessive hotspots

Pt on Anti-coagulants, Bev



LUNG CONSTRAINT?

Critical Volume 12.5Gy-

Volume receiving 12.5Gy or less

Constraint for 5#- 1500cc/1.5L

Ritter, et al IJROBP 2017



SBRT –OPERABLE EARLY STAGE NSCLC

• Prospective, & retrospective studies, have 

shown efficacy and safety of SABR in 

operable stage I NSCLC. 

• Indirect comparison show similar OS but 

confounded because of selection bias. 

• 3 phase 3 RCTs comparing the two 

treatments have failed to complete accrual. 

Despite limitations, this pooled analysis is the 

only available randomised evidence comparing 

SABR with surgery in patients who are fit for 

surgery.

Joe Chang, Lancet Oncol 2015



SBRT –OPERABLE EARLY STAGE NSCLC

Joe Chang, Lancet Oncol 2015

Great majority-Peripheral

Protocol defined <4cm

Median- 2,-2.5cm

Stringent QA, etc.



<3cm Lung lesions treated with SBRT 

54Gy/3#, 50Gy/4#, 

Histology confirmed

Primary Endpoint: 3-yr OS

Compared to prespecified prospective cohort

Pre-specified non-inferiority thresholds

No difference in 3-year survival- 91%

5yr OS with Surgery- 84%

5yr OS with SBRT- 87%

• Long-term survival after SABR is non-inferior 

to Surgery for operable stage IA NSCLC. 

• SABR remains promising but multidisciplinary 

management is strongly recommended

Joe Chang, et al Lancet Oncol 2021



ONGOING RESEARCH

STABLE-MATES- cT <4cm, SBRT vs SLR vs. Choice, 3 yr OS Primary endpoint, 

POSTLIV- cT <3cm, SBRT vs. SLR, 2yr Local Control Primary endpoint



IMAGING 
POST SBRT

Febbo, et al RadioGraphics 2018



Senthi S, et al Lancet Oncol 2012

Brooks E, et al IJROBP 2017



Heike Peulen, et al IJROBP 2016

Bulging Margins, Cranio-caudal growth- Most Important ones to note

SA Mattonen, et al BJR 2016







Ronden M, et al J Thoracic Oncol 2018



DOSE OF SBRT FOR EARLY STAGE LUNG

The usual BED10 >100Gy has 

been an accepted standard

Koshy M, et al IJROBP 2015

150Gy 

BED10

Moreno, et al JTO 2020

Treatment effect OR Impact of tumor burden



MY PREFERENCE FOR DOSE 
FRACTIONATION

Characteristic Dose/Fraction

Small, Peripheral, <3cm,  Away from the 

chest wall

54Gy/3#

>3cm, Peripheral, broad-based attachment 

to chest wall

60Gy/5#

Central Tumors, select ultra central 

tumors

60Gy/8#



CONCLUSION FOR EARLY-STAGE LUNG 
CANCER

Standard of care in inoperable early-stage lung cancers, improved OS compared to std fractionation

Robust long-term outcomes

Caution preferred while treating central and ultra central, most can be treated safely

Comparable outcomes so far with lobectomy and other surgical approaches

Imaging after SBRT- tricky, need to learn and educate our colleagues (radiologists regarding treatment effects)

Higher BED10 >130Gy seem to be better, need further validation.

Ongoing research will further refine our understanding


