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Palma et al. Clin Cancer Res; 21(23) December 1, 2015

The four aces



2020

While significant heterogeneity exists in the current OMD definitions in the literature, 
consensus was reached on multiple key questions. 

Based on available data, OMD can to date be defined as 1–5 metastatic lesions, a 
controlled primary tumor being optional, but where all metastatic sites must be safely 

treatable.



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

Lancet Oncol 2021 Jan;22(1):98-106



Number of metastases had no effect
on Overall  survival

Lancet Oncol 2021 Jan;22(1):98-106



Palma et al, JCO 2020

Median OS: 28 vs 50 months



SABR was generally well tolerated, with a 
29% rate of grade 2 or higher toxicity

More than 90% of patients enrolled had 
1–3 metastases



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.

The possibility to safely deliver curative intent metastasis-
directed radiation therapy determines the maximum 
number.

Lievens et al. Rad & Oncol 2020

Are we ready to treat multiple oligometastases?



Lancet Oncol 2014; 15: 387–95

9% of patients
reporting side effects



Ruers et al. JNCI J Natl Cancer Inst (2017) 109(9)

119 patients with colorectal liver metastases (< 10 mets and no extrahepatic 
disease) received systemic treatment alone or systemic treatment plus 
radiofrequency ablation +- resection

Combined modality arm HR 0.58, 
95%CI 0.38 to 0.88, P = 0.01

70% 3 - 9 mets
40% 5 – 9 mets



Dose to 
OARs

Number
of mets

• Advanced RT techniques

• Minimum IGRT requirements

• Organ motion control

• Appropiate dose

• Established dose constraints



IJROBP 2022

SABR planning was achievable
without compromise of the PTV in a 
large majority of patients, with only 3%
of targets covered with a D95 <95% 

Compromise most commonly required 
for vertebral and lymph node targets

Conformality parameters such as R50, 
R100, and D2cm were not met in fewer 
than 10% of lesions



2022

15 NSCLC patients with 2 or 3 lesions previously treated with SBRT was 
subjected to treatment planning with a multiple-isocenter technique and a 
single-isocenter technique. 

2 margin approaches were evaluated: 
1) identical margins for each internal target volume (ITV), assuming an 
average registration for all lesions in CBCT positioning verification 
2) a smaller margin for the largest lesion, assuming an optimal registration for
that lesion. 

MLD was 4.9 ± 1.9 Gy for multiple-isocenters and 5.4 ± 2.1 Gy and 5.3 ± 2.2 
Gy for single-isocenter approach 1 and 2, respectively. 

V20Gy was 5.5 ± 3.7%, 5.5 ± 3.2% and 5.4 ± 3.3%



42 patients enrolled, with 3 to 4 metastases or 2 
metastases in close proximity to each other

8 instances of grade 3 AEs, most likely related to 
protocol therapy, occurred approximately 125 to 556
days from SBRT initiation in 7 patients



2018

145 patients were treated for multiple (2 – 6) pulmonary metastases; 88 patients received all SBRT treatments 
within one month whereas 57 patients were treated with repeat SBRT

No significant association between 3-month and 6-month death rates and the number of pulmonary
metastases, no grade 4 or grade 5 toxicity was observed in these patients.

Median OS was 23.5 months and OS was not influenced by the number of SBRT treatments or the number and 
timing of repeat SBRT courses



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



3-year OS were :
• 0% Group 1
• 53% Group 1
• 77% Group 3
• 93% Group 4

2022

• Worse performance status (HR = 2.01,P = .018)
• Non-prostate/breast histology (HR = 3.64, P <.001) 
• Oligoprogression (HR = 3.84, P <.001)



Stereotactic ablative radiotherapy (SABR) for the treatment of 
patients with multiple oligometastases: evaluation of safety and the 
impact of dose on survival. 
C Franzese, V Vernier, D Franceschini, T Comito, P Navarria, E Clerici, MA Teriaca, M Massaro, L Di 
Cristina, B Marini, C Galdieri, P Mancosu, S Tomatis, M Scorsetti.
Humanitas Research Hospital IRCSS
Humanitas University

Rad & Onc, Under review

136 patients were treated from 2012 to 2020 on 450 oligometastases. 

102 (75.0%) à 3 oligometastases
26 (19.1%) à 4 oligometastases
8 (5.9%)        à 5 oligometastases



OS rates at 1 and 2 years were 81.6% and 55.7%

Performance status (p=0.022) and minimum dose 
EQD2 (p=0.032) were significant for OS

Median OS:
• 27.7 months with EQD2 < 70 Gy 
• 47.5 months with EQD2 ≥ 70 Gy

Rad & Onc, Under review



In terms of toxicity, in the acute setting we observed 26 (21.0%) patients and 11
(8.9%) patients reporting grade 1 and grade 2 side effect, respectively.

In the late setting, 8 (6.4%) patients reported grade 1 toxicity, and 3 (2.4%) patients
reported grade 2 side effects, in the form of cough (5 instances) and dyspnea (5
instances).

No grade 3 or higher toxicity was reported both in the acute and late settings.

Rad & Onc, Under review
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Lung multiple oligometastases – Clinical case 1

69 yo female, No comorbidities, non smoker

Jun 2018: surgical resection fo rectal adenocarcinoma, pT3pN0

Oct 2018: appearance of at least 6 liver lesions

Oct 2018 - Apr 2019 systemic therapy with FOLFOX + Panitumumab with partial response

May 2019 surgical resection of the liver lesions

Jun 2019 - Sep 2019 systemic therapy with FOLFOX + Panitumumab with bed tolerance

Nov 2020 appearance of 2 small suspicious nodules in the left lung

Mar 2021 increase of the left nodules and appearance of right lung nodule

Suggested activation of II line systemic therapy that the patient refused



5 lesions
4 Isocenters
8 arcs
9 Gy x 5fr

May 2021 SBRT on 2 nodules in the upper left lung, 2 nodules in 
lower left lung, 1 nodule in right lung



3 lesions
2 Isocenters
4 arcs
20 Gy x 3 fr

Liver multiple oligometastases – Clinical case
74 yo female

2017 Diagnosis of right breast cancer treated with surgery, 
CHT and OT

2019 Appearance of 3 liver metastases

Oct 2019 – December 2020 systemic therapy with scarse 
tolerance

Suggested surgery or RFA refused by the patient

March 2021: SBRT on the 3 liver metastases in S6, S7 
and S7-8
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Conclusions

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

• Majority of published trials include patients treated with SBRT on a single lesions, few
patients with 2 to 3 metastases

• Modern radiotherapy may potentially increase the number of safely treatable
oligometastases with an acceptable risk of side effects

• Prospective trials are evaluating the safety and efficacy of SBRT on polymetastatic
patients compared to systemic therapy alone



Thank you

ciro.franzese@hunimed.eu


