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• What is Oligometastasis?

• How this state happens??

• Definitions related to Oligomets

• Rationale for RT in Oligomets

• Sites where oligomets is being treated with RT

• Is treating Oligometastasis beneficial for patients??
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SEED AND SOIL THEORY  :1889 AD 
 

• Stephen Paget proposed his "seed and soil" 
theory of cancer. 

• He analyzed over 1000 autopsy records of 
women who had breast cancer and found that 
the patterns of metastasis were not random. 

• Thus, he proposed that tumor cells (the seeds) 
have a specific affinity for specific organs (the 
soil), and metastasis would only result if the 
seed and soil were compatible. 
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SPECTRUM THEORY

1995

• Cancer spread is orderly, extending in a contiguous fashion 
from the primary tumor through the lymphatics to the 
lymph nodes and then to distant sites.

• There are tumor states intermediate between purely 
localized lesions and those widely metastatic., existence of 
a clinical significant state of oligometastases. 



Micro-RNA THEORY
2011
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CLONAL THEROY
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Oligometastatic disease versus systemic disease

Oligometastatic

Metastatic growth potential is limited, secondary to:

• environmental conditions in the primary tumor 
forestalling evolutionary clonal pressure, 

• cancer cells that slough out of the primary tumor 
that do not have the properties necessary to 
survive the circulation and invade into target 
organ sites

• Cancer cells land in inhospitable target organs. 

Systemic

Widespread metastatic growth potential is 
unlimited, secondary to: 

• due to environmental conditions in the primary 
tumor creating many undifferentiated, aggressive 
clones

• cancer cells that actively migrate out of the 
primary tumor that have the properties necessary 
to survive the circulation and invade into target 
organ sites

•  Cancer cells land in hospitable target organs

2015



2015

• A disease state that exists in a 
transitional zone between localized 
and widespread systemic disease, 
termed oligometastasis. 

• Change in treatment paradigm, i.e. if 
primary cancer site (if still present) is 
controlled, or resected, and metastatic 
sites are ablated (surgically or with 
radiation), a prolonged DFS , and 
perhaps even cure, may be achieved
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Intermediate state between localised and 
systemically metastasised disease.

• Oligometastases is the state in which the patient shows 
distant relapse in only a limited number of regions

• Oligo-recurrence has a primary site of the cancer 
controlled, meaning that all gross recurrent or metastatic 
sites could be treated using local therapy
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Synchronous oligometastatsis :
• De-novo presentation of oligo-metastases

• ≤5 metastatic or recurrent lesions in the 
presence of active primary lesions 

• Oligometastatic disease is detected at the time 
of diagnosis of the primary tumor, therefore 
there is an active primary tumor

Metachronous oligometastasis

• After period initial disease-free interval, new 
presentation of oligo-metastases

Oligoprogressive disease : 
• Majority of metastatic disease controlled by systemic 

treatment, a few ‘resistant’ clones progress

Induced Oligometastasis/Oligopersistance
• Induced oligometastasis occurs when widespread 

micrometastatic disease is mostly eradicated by 
systemic chemotherapy but drug resistant clones are 
left behind, or tumor foci is located in a site not 
accessed by chemotherapy
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Oligemets with favourable prognosis:
2013
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FAVORABLE PRIMARY 

•  Hormone Receptor Positive Breast Ca

•  ALK/EGFR/ ROS Positive Lung Ca

• Prostate Ca

• Thyroid Ca

• RCC
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PRIMARY METASTATIC SITE 

LUNG-NSCLC ADRENAL, BRAIN 

LUNG-SCLC BRAIN

PROSTATE BONE

COLORECTAL LIVER

CERVIX BONE



Treatment options for Oligometastatic diseases

• SBRT 

• RFA 

• SURGERY 

• BRACHYTHERAPY 

• INTRA ARTERIAL EMBOLIZATION 

• COMBINING WITH IMMUNOTHERAPY
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• In patients with widespread metastases, a state of induced 
oligometastases may be generated with effective systemic therapy to 
eradicates the majority of metastatic deposits. 

• Residual tumor foci in such patients are attributable to the presence 
of cells that are resistant to cytotoxic agents, hormonal deprivation 
and/or targeted agents. 

• Oligometastatic state is a window of opportunity where focal therapy 
to known sites of gross disease may be beneficial. 

• Patients who develop metachronous and synchronous pulmonary and 
hepatic metastases have shown good  outcomes following resection .
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2008

• Targets tumors with minimal margins 

• High ablative dose per fraction delivering 
6–10 times the standard daily amount of 
radiotherapy (5–22 Gy) in each dose

• Significantly shortens course of RT from 7 
weeks of daily treatments to 3–10 
treatments over 1–3 weeks, 

• No delay in Systemic therapy 

• Better technology 

• Good number of studies



• SBRT refers to an emerging radiotherapy procedure that is 
highly effective in controlling early stage primary and 
oligometastatic cancers at locations throughout the 
abdominopelvic and thoracic cavities, and at spinal and 
paraspinal sites.

•  The major feature that separates SBRT from conventional 
radiation treatment is the delivery of large doses in a few 
fractions, which results in a high biological effective dose 
BED
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2010



Radiobiology of SBRT
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2017

Re-distribution

Repair 

Repopulation

Vascular Damage/ 
Reoxygenation
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Abscopal Effect 



Oligometastases: Patient selection for local treatment
Patient-related factors 

• Age 

• Performance status 

• Organ function 

• Patient preferences 

Tumour-related factors 

• Location 

• Size 

• Proximity to vessels/critical organs 

Treatment-related factors 

• Availability of expertise 

• Cost 

• Waiting list
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Metastatic sites addressed 
with stereotactic RT
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Factors to keep in mind while 
treating Oligo metastatic disease:

• Treatment of both Primary and  Metastatic site

• Treatment of only Metastatic site



Sites where Oligimetastasis
happens :

• Breast

• Lung

• Prostate

• Colorectal

• Brain

• Spine

• Adrenal

• Liver

Primary Sites from where 
Oligometastasis happens:
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Oligometastatic Breast cancer

• Local Therapy

• Ablative/Sx treatment of metastatic disease
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• Locoregional treatment (LRT), mainly Locoregional Radiation (LRR), associated with 
improved survival in breast ca with synchronous metastases. 

• Exclusive LRR represent an active alternative to surgery.
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2009



Currently, selection criteria to consider for ablative 
therapy include 
1. longer disease-free interval from diagnosis to 

metastasis (>2 years), 

2. fewer metastases, 

3. fewer involved organs.
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2021

• Patients with de novo OMBC and (1-3) bone-only 
lesions consider SBRT 

• Patients with de novo OMBC with visceral 
involvement, initial Systemic Therapy  is more 
appropriate to assess disease biology. 

• Surgical resection or RFA can be considered for single 
lesions if the goal is to achieve local control. 

• For induced OMD after ST, SBRT can be considered in 
patients with long disease-free interval, small (≤3 cm) 
and few lesions (1-3) where complete ablation is  
possible and toxicity is low.
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2022

Predictors for a good prognosis after SBRT 
• favorable biological subtype (hormone receptor positive, HER2 negative), 
• solitary metastasis, 
• bone-only metastasis, 
• long metastasis-free interval.



Oligometastatic Ca Lung
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• Radical treatment of 
selected NSCLC patients 
with 1–3 synchronous 
metastases can result in 
favorable 2-year survivals. 

• Favorable outcomes 
associated with : small 
radiotherapy treatment 
volumes or resected 
disease had the best OS
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2014

Factors predictive of OS :
• synchronous versus metachronous 

metastases (P < .001), N-stage (P = 
.002), and adenocarcinoma 
histology (P = .036)

In RPA, 3 risk groups identified: 
• low-risk, metachronous 

metastases (5-year OS, 47.8%);

• intermediate risk, synchronous 
metastases and N0 disease (5-year 
OS, 36.2%) 

• high risk, synchronous metastases 
and N1/N2 disease (5-year OS, 
13.8%).
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• median follow-up 35 months. 

• Median PFS 14 months , median OS 
32 months 

• 1- and 2-year OS rates 85% and 58% 
and the 1- and 2-year PFS rates 55% 
and 27%, respectively.

• Radical local treatment of a selected 
group of NSCLC patients with good 
performance status presenting with 
synchronous oligometastatic disease 
resulted in favorable long-term PFS 
and OS
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2017

Consolidative RT is appropriate for 
patients with oligometastatic disease:
• (3 or fewer sites, after first-line 

systemic therapy) 

• not progressed after 2 to 3 months,  
or 2 to 3 cycles of chemotherapy,

• all sites are amenable to radiation.

2022



Summary of studies of radiation therapy 
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Oligometastatic NSCLC: Ongoing trials
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Oligometastatic Ca Prostate
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Conclusion :
• SBRT of bone metastases is a highly effective 

therapy with an excellent risk-benefit profile. 

• PFS limited due to high distant failure rate, 

• Biomarkers besides PSA for identifying purely 
oligometastasized patients

• SBRT offers high local cancer control rates in 
bone oligometastases of PC and can delay 
modification of systemic treatment.
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CONCLUSION :
SBRT is effective in 
controlling 
• local disease burden in 

metachronous OMPC

• delaying clinical 
progression 

• initiation of ADT. 

Associated with minimal 
significant toxicities.
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Oligometastatic Colorectal ca
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2018

SBRT for LC (local control) in CRC liver and lung 
oligometastases
• For liver LC rates : 50% - 100% after 1 year and 32% - 91% 

after 2 years.
• BED range 40.5–262.5 Gy . 

• For lung LC rates : 62% - 92% after 1 one year and from 
53% - 92% after 2 years. 

• BED range 51.3–262.5 Gy. 

Conclusions: SBRT of oligometastatic CRC offers high LC with 
low morbidity and toxicity

2018

• 1- and 5-year local recurrence rates 13.6% and 44.3, 
respectively.

• 2-and 5-year OS rates 76.1% and 35.9%, respectively.

• A biological equivalent dose of ≥120 Gy led to an 
improvement in local recurrence.

• Lung metastasis was associated with improved local 
recurrence.

• Larger total PTV size (≥17.5 cc) associated with worse 
OS, PFS, and Widespread progression.



Brain Metastasis 

• Most common intracranial neoplasm. 

• Most common intracranial metastatic site is brain parenchyma.

• Advances in systemic cancer management has lead to higher incidence of brain metastasis. 

• Advanced imaging techniques and early suspicion has made it possible to detect oligo brain metastasis. 
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Primaries metastasizing to Brain:

• Lung 39-56% 

• Breast 13-30% 

• Melanoma 6-11% 

• Renal 2-6% 

• Colorectal 3-4%

Conventional Management of Brain 
Metastases 

• Medical decompression -Steroids, Mannitol, 
Glycerol 

• 1-3 lesions, resectable - Surgical resection + Whole 
Brain Radiotherapy 

• Multiple/unresectable lesions - Whole Brain 
Radiotherapy
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Decision of Management depends upon:
• Performance status 

• Nature of metastasis 

• Primary site 

• Extracranial disease status 

• Expected survival

Brain Metastasis 



KPS Age No. of Brain 
Mets

Extracranial 
Mets

Tumor 
Subtype

Lung Y Y Y Y -

Breast Y Y - - Y

Melanoma Y - Y - -

RCC Y - Y - -

GI Y - - - -
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Evolving end points

• Survival 

• Brain tumour control 

• Quality of life 

• Cognitive function

WBRT
Pros:

• Most chemotherapy drugs do not cross BBB 

• Metastases to CNS can be multifocal 

• Reduced steroid dependence  

Cons: 

• Cognitive decline 

• Lack of survival benefit
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Brain Metastasis 



Surgery + RT vs. RT alone
Trial N Endpoint Surgery +RT RT Alone p value Ref

Patchell et al 48 OS 
Local failure

40weeks
20%

15weeks
52%

<0.02
<0.02

NEJM, 1990

Noordjik et al 63 OS
FIS

10months
7.5 months

6months
3.5 months

0.04 
0.06 

IJROBP, 1994

Mintz et al 84 OS
FIS %

5.6%
32%

6.3months
32%

NS 
NS

Cancer, 1996

For single brain metastases, 2 out of 3 trials have shown surgical resection+ RT has OS & LC advantage over RT 
alone.

Surgery vs SRS 
• No randomized trials 
• Similar LC rates 80-90% (when either one is combined with WBRT) 
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Surgery + SRS vs Surgery alone 

• 1-3 metastases; 
• resection cavity =<4cm

• SRS done within 30 days of resection; dose=12 -
16Gy

• Median FU =11.1 months 

• Median 12-month freedom from local recurrence
significantly better for SRS (72%) vs observation 
(43%)

SURGERY + SRS vs SURGERY + WBRT

• One resected brain metastases 
• Resection cavity <= 5cm

• SRS (12-20Gy) vs. WBRT(30Gy/10#/2weeks or 
37.5Gy/15#/3 weeks) 

• Significantly longer cognitive –deterioration free 
survival with SRS (median 3.7 vs 3 months) 

• Significantly poorer surgical bed control at 6 months 
with SRS (80.4%) vs WBRT (87.1%) 

• Median OS similar :12.2 months (SRS) vs 11.6 
months (WBRT)
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Brain Metastasis 



SRS + WBRT vs WBRT

• OS benefit for single unresectable brain met (no breast 
cancer patients analysed in this subgroup), 

• LC benefit for 2-3 brain mets, 

• steroid-usage lowered with SRS.

• Subset analysis shows OS benefit for single brain met, 
NSCLC, RPA class I, tumor < 2cm

• For breast cancer patients with 1-3 brain metastases, 
presence of extracranial disease, TNBC & having >1 brain 
metastasis predicts for worse OS. 

SRS + WBRT vs SRS

• Meta-analysis of 3 randomised trials

• SRS alone 51%; SRS+WBRT 49%

• For patients <50 years age, 1-4 brain mets, SRS has 
OS advantage over SRS + WBRT

• Patients with single metastases had significantly 
better OS than with 2-4 metastases.

• Local control significantly better with WBRT in all 
age groups
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Immediate vs delayed RT for asymptomatic 
oligo brain mets 

• Metastatic NSCLC; 

• 1-4 asymptomatic brain metastases 

• SRS (N=49) followed by chemotherapy vs upfront chemotherapy (N=49)
•  
• No difference in OS / time to CNS progression
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Dose protocols-Brain Metastases

SRS: (RTOG 90-05) 
• <2cm – 24Gy
• 2.1- 3 cm – 18Gy
• 3.1-4 cm – 15 Gy

FSRT: 
• 30Gy/5# 
• 40Gy/10#

• Target=tumour+ small margin (1-2 mm) 

• Unlike conventional RT, dose distribution is deliberately 
made inhomogeneous, by covering periphery of tumor by 
50-80%, rather than 95%. 

• This ensures high dose at the centre of the tumour as well 
as rapid fall off of dose beyond the periphery of the 
tumour.
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At presentation

6 months post RT

24 months post RT.

Brain Metastases
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Summary of trials
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SBRT for Oligomets to Spine
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2012
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Oligomets to Adrenal
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SBRT for adrenal metastases resulted in promising 
local control with only mild toxicity
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Oligometastasis to Liver
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2018

• Median tumor volume 40 cm3 
• median SBRT dose 45 Gy (12–60 Gy) delivered in a 

median of 3 fractions [1–5]. 
• Median OS greater for patients with CRC (27 mo), 

breast (21 mo) and gynecological (25 mo) 
metastases compared to lung (10 mo), other 
gastro-intestinal (GI) (18 mo) and pancreatic (6 mo) 
primaries (p < 0.0001).

• Smaller tumor volumes (< 40 cm3 ) correlated with 
improved OS (25 months vs 15 months p = 0.0014). 

• BED10 ≥ 100 Gy was also associated with improved 
OS (27 months vs 15 months p < 0.0001). 

• No difference in LC based on histology of primary 
tumor
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• Improved imaging (PET-CT) 

• Increased availability of locoregional treatments (radiofrequency, stereotactic radiotherapy, 
vertebroplasty, minimally invasive surgery) 

• Availability of more efficacious systemic treatments (targeted therapies for oncogene addicted 
NSCLC, immunotherapy)  

• Multidisciplinary approach

Why discussion about Oligometstatic disease is necessary??
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Primary endpoint:
• Overall Survival Defined as time from randomization to 

death from any cause

Secondary endpoints 
• Progression-free survival Defined as time from 

randomization to disease progression at any site or death 
Time to development of new metastatic lesions 

• Quality of life : Assessed with the Functional Assessment of 
Cancer Therapy 

• Toxicity:  Assessed by the National Cancer Institute 
Common Toxicity Criteria (NCI-CTC) version 4 for each 
organ treated (e.g. liver, lung, bone)
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2020

Conclusion:
•  with longer-term follow-up, 

SABR achieved a 22-month 
median OS benefit in patients 
with a controlled primary 
tumor and 1-5 oligometastases

 
• Even with SABR, many patients 

progress with new metastases, 
likely be cause of the presence 
of occult micrometastatic 
disease at presentation, but 
some can receive salvage 
therapy with repeat SABR.
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Randomized evidence of ablative therapy

Selection of favourable candidates 

• Tumour Biology and growth kinetics.
•  
• Clinical scenario: 
I. Oligometastasis at presentation. 

II. Residual oligometastasis after 
systemic therapy. 

I. Relapsed oligometastases after 
curative locoregional therapy.
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RTOG SBRT Protocol

• Dose Prescription
• Target coverage
• OAR Dose constraints.
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• 3-4 mets or 2 mets within 5 cm amenable to SBRT from breast, lung, or prostate cancer 

• ECOG performance 0-2

• Mets categorized into 7 anatomic locations with initial starting dose:

1. Bone/Osseous (BO)- 30Gy/10#

2. Spinal/Paraspinal (S/P)- 30Gy/10#

3. Peripheral Lung (Pl)-45Gy/3#

4. Central Lung (CL)- 50Gy/5#

5. Abdominal/Pelvic (AP)- 45Gy/3#

6. Mediastinal/Cervical (MC)- 50Gy/5#

7. Liver (L))- 45Gy/3#

NRG-BR001 Protocol
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Oligometastasis : take home messages for a Rad Onc:

• Patients with Oligo metastatic disease represents a heterogonous group.

• Effective systemic and supportive therapies has increased life expectancy of metastatic patients requiring better 
QoL.

• Local High Dose RT can give durable Local control in patients with

➢ Good PS

➢ Longer Disease free interval

➢ Smaller size mets and lesser no. of organ involvement

• Statistically significant Survival benefit with treatment of oligometastatic disease is still not proven for many 
subsites.

• Choice of treatment should be personalized, determined by various factors including patient preferences and 
clinical scenario .
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Thank You…..
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