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Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.
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• Altro



Introduction

The oligometatatic setting is an intermediate stage between
localized cancer and widespread metastatic disease

It is a state in cancer progression where a limited number of 
metastatic lesions are present in one or a few distant organs
or sites, and the disease has not spread extensively
throughout the body

Hellman and Weichselbaum, J Clin Oncol. 1995 



The spectrum of oligometastatic disease



Importance of characterization

Reliable identification of patients who derive the greatest benefit from MDT and 
identification of those patients in need of systemic therapy intensification would

be helpful to guide personalised treatment decisions
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Characterization of OMD

Guckenberger et al. Lancet Oncol 2020 Jan;21(1):e18-e28 



Characterization of OMD

Guckenberger et al. Lancet Oncol 2020 Jan;21(1):e18-e28 

• Q1: Does the patient have a history of polymetastatic disease before current diagnosis of 
oligometastatic disease? 

• Q2: Does the patient have a history of oligometastatic disease before current diagnosis of 
oligometastatic disease? 

• Q3: Has oligometastatic disease been first diagnosed more than 6 months after the 
primary cancer diagnosis?

• Q4: Is the patient under active systemic therapy at the time of oligometastatic disease
diagnosis? 

• Q5: Are any oligometastatic lesions progressive on current imaging?



OMD and imaging
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Numeric definition of
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Definition of OMD

Lievens et al. Radiotherapy and Oncology 2020

“Reviewing the literature, ‘up to 5’ and ‘up to 3’ oligometastatic lesions are the 
most commonly-used quantitative definitions

At present, there is no biological evidence supporting the maximal number of 
metastases, or the maximal lesion size, that can be treated to provide clinical 
benefit"



Definition of OMD

Lievens et al. Radiotherapy and Oncology 2020



The numeric definition

Pastorino et al. J Thorac Cardiovasc Surg 1997

5206 cases of lung Metastasectomy

The actuarial survival was 36% at 5 years, 26% at 
10 years, and 22% at 15 years

5-year survival was 43% for single lesions and 
27% for 4 or more lesions



Limitations of the numeric definition

1 vs > 1 met <=2 vs >2 <=3 vs >3

<=4 vs >4 <=5 vs >5

> 5 mets

<=5 mets

Singh et al.  IJROBP 2004



Between 2015 and 2019, 1422 patients were recruited from 17 
hospitals in England. 

The most common primary tumour was prostate cancer (28·6% 
patients)

About 75% of patients treated on 1 metastasis, less than 5% 
on 3 metastases

Chalkidou et al. Lancet Oncol 2021

Number of metastases in prospective studies



Number of metastases had no effect on 
Overall  survival

Number of metastases in prospective studies

Chalkidou et al. Lancet Oncol 2021



Palma et al. JCO 2020

stratified by the number of metastases (1-3 vs 4-5)

Number of metastases in prospective studies



Median OS: 28 vs 50 months

Median PFS: 11.6 vs 5.4 months

No reported difference according to number of oligomets
Palma et al. JCO 2020

Number of metastases in prospective studies



MDT in polymetastatic disease



Yamamoto et al. Lancet Oncol 2014; 15: 387–95

Oligo vs polymetastatic disease



146 NSCLC patients (stage III and IV) treated with curative-
intent radiotherapy 

All stage IV NSCLC patients treated with SBRT had ≤ 8 lesions. 

5-year OS was superior (p < 0.01) for those with limited 
metastases (≤ 8 lesions) versus stage III patients who developed 
extensive metastases not amenable to SBRT (14% vs 0%)

No significant difference among patients with ≤ 5 metastases
versus 6-8 (p = 0.94)

Cheruvu et al. Radiation Oncology 2011, 6:80

Oligo vs polymetastatic disease



Limitations of the numeric definition

• inconsistency in the specific number of lesions in the existing
literature (3 ? 5 ? more?)

• absence of additional clinical or molecular biomarkers

• arbitrary number with limited biological basis



Role of metastatic tumor volume ?
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Influence of primary tumor size

300.386 included patients

Tumor size positively correlated with 
grade, T stage, and nodal stage

Tumor size was inversely associated
with survival

Saha et al. The American Journal of Surgery 2015



Influence of primary tumor size

Sopik et al. Breast Cancer Research and Treatment 2018 

819.647 women diagnosed with first primary invasive breast
cancer



Influence of primary tumor volume



Role of tumor volume

Larger primary tumors
have higher metastatic

potential

Larger metastases have
higher metastatic

potential ? 



Evidences on tumor volume

40 women with IDC who had distant metastasis at the time of initial
diagnosis and who underwent FDG PET/CT before receiving treatment

21 of 40 patients (52.5%) died during follow-up. Non-survivors had a 
statistically significantly higher WB MTV than did survivors (424.0 vs 
92.1 cm3; p = 0.0430)

At multivariate analysis only WB MTV independently predicted OS (HR, 
4.10; 95% CI, 1.17–14.31; p = 0.0280)

Son et al. AJR 2015



Routman et al. Cancer Medicine 2017

391 patients treated with SRS for 2–4 vs 5+ BM

Median follow- up 7.1 months, and most common 
histologies were melanoma and lung

Median tumor volume was 3.41 cc

Tumor volume, KPS, and histology were significant for OS, 
whereas lesion number did not

Intracranial tumor volume and RT



Intracranial tumor volume and RT

251 patients treated with SRS for brain mets

Median OS was 11.1 months

Significant predictors of OS were:
• presence of extracranial disease (p < .001)
• total tumor volume > 2 cm3 (p <.001)
• age 60 years(p= .002)
• prognostic assessment (p < .001)

Likhacheva et al. IJROBP 2013



Likhacheva et al. IJROBP 2013

Intracranial tumor volume and RT



Extracranial volume of disease

961 patients with median follow-up of 24.4 months. Most common primaries were NSCLC (25.9%), colorectal
cancer (22.0%), prostate (13.3%), breast (7.9%), and RCC (6.2%)

Most patients (72.9%) had metachronous oligometastatic disease

Majority of patients (91.6%) had 3 or fewer lesions

Mean total PTV was 66.2 cc, while the median was 40 cc (IQR 19.7 – 85.0)

Cao et al. Cancer Medicine. 2021



Metastatic volume and distant progression

Total volume had a significant
effect on DPFS 

Each twofold increase in TV 
conferred a 40.6% increased risk 
of distant progression (p < 0.001)

Cao et al. Cancer Medicine. 2021



Metastatic volume and survival

Relationship between total PTV 
and OS was significant

Each twofold increase in TV 
increased the risk of death by 
60.7% in the first 6 months (p < 
0.01), and by 34% within each 6-
month period over the next 18 
months (p < 0.01)

Cao et al. Cancer Medicine. 2021



Disease volume by site

Dirks et al. Cancers 2023
Overall survival Progression free survival



Disease volume by site

Dirks et al. Cancers 2023



Metastatic burden volume in PCa

Franzese et al. Clin Oncol 2023

163 patients and 320 metastases were treated with 226 SBRT 

The median 3D metastatic tumour volume was 4.1 cm3 (0.01 - 233.4 cm3)

87 (53.4%) cN1, 21 (12.9%) cM1a and 55 (33.7%) cM1b metastases



Metastatic burden volume in PCa

Franzese et al. Clin Oncol 2023



Metastatic burden volume in PCa

Franzese et al. Clin Oncol 2023



Metastatic burden volume in CRC

Franzese et al. Under review, Cancers 2023

Survival outcomes and predictors of response in oligometastatic colorectal cancer treated with SBRT: 

the significance of tumor volume.

347 patients who underwent 516 SBRT treatment on 820 oligometastases. The median follow-up duration was 

32.4 months

The study demonstrated 1-year, 3-year, and 5-year OS rates of 94.9%, 63.8%, and 45.1%, respectively

Tumor volume emerged as a significant predictor of OS:

• Median OS was 41.6 months for > 14.1 cc

• Median OS was 68.5 months for ≤ 14.1 cc



Metastatic burden volume in CRC

Franzese et al. Under review, Cancers 2023
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Re-definition of the OMD

Katipally et al. Nature RevIews ClInIcal Oncology 2022



How to better characterize?

Dirks et al. Cancers 2023



Conclusions

• Oligometastatic setting includes a wide spectrum of disease, with a common consensus on a maximum number of 5 
metastases

• Numerical definition of oligometastatic disease has several limitations, including biological basis

• Recent evidences highlighted the importance of metastatic tumor volume as a predictor of patients survival for 
both intracranial and extracranial disease

• Larger volume may be a surrogate marker for more aggressive biology or higher risk of occult disseminated
micrometastases even when the oligometastatic definition is satisfied by the number of macroscopic lesions

• Volumetric metastatic burden should be considered as an important independent clinical factor for treatment 
personalization



Thank you

ciro.franzese@hunimed.eu


