
Radiotherapy for 

Oligometastatic NSCLCa

여의도성모병원 방사선종양학과 이자영



What is radiotherapy

 전리방사선을 이용하여 tumor cell death 유발

Indirect reaction



Types of radiation therapy 

 이용하는 방사선의 종류에 따라 (X-ray, electron, proton, and heavy particle)

 외부방사선치료 (external radiotherapy) or 근접치료 (brachytherapy) 

 

 방사선치료 scheme(fraction size, no. of fractions, duration 등)에 따라 

Conventional Hypofractionated
SABR (Stereotactic 

ablative radiotherapy)

✓ 1.8~2Gy/fraction

✓ 20~35 fractions

✓ 5 fractions/week

✓ Bigger fractions size

✓ 10~20 fractions

✓ 3~5 fractions/week

✓ > 5 Gy/fraction

✓ ≤ 5 fractions (usually)

✓ 2~3 fractions/week

방사선치료기의 발전 ; MLC 



Types of radiation therapy machine 

 TrueBeam, VersaHD, Infinity, RapidArc, VitalBeam, Halcyon, Tomotherapy… 

 Cyberknife, Gammaknife

 Proton therapy, Heavy ion therapy 

 >> 전리방사선을 발생시켜 원하는 선량의 방사선을 원하는 모양으로 

조사할 수 있는 장치 



Types of radiation therapy machine 

 TrueBeam, VersaHD, Infinity, RapidArc, VitalBeam, Halcyon, Tomotherapy… 

 Cyberknife, Gammaknife

 Proton therapy, Heavy ion therapy 

 >> 전리방사선을 발생시켜 원하는 선량의 방사선을 원하는 모양으로 

조사할 수 있는 장치 

 Linear Accelerator (LINAC) ; TrueBeam, VersaHD, Infinity, RapidArc, VitalBeam



Types of radiation therapy machine 

 TrueBeam, VersaHD, Infinity, RapidArc, VitalBeam, Halcyon, Tomotherapy… 

 Cyberknife, Gammaknife

 Proton therapy, Heavy ion therapy 

 >> 전리방사선을 발생시켜 원하는 선량의 방사선을 원하는 모양으로 

조사할 수 있는 장치 

 Helical therapy ; Halcyon, Tomotherapy



Types of radiation therapy machine 

 TrueBeam, VersaHD, Infinity, RapidArc, VitalBeam, Halcyon, Tomotherapy… 

 Cyberknife, Gammaknife

 Proton therapy, Heavy ion therapy 

 >> 전리방사선을 발생시켜 원하는 선량의 방사선을 원하는 모양으로 

조사할 수 있는 장치 

 Specialized for radiosurgery ; Cyberknife, Gammaknife



Types of radiation therapy machine 

 TrueBeam, VersaHD, Infinity, RapidArc, VitalBeam, Halcyon, Tomotherapy… 

 Cyberknife, Gammaknife

 Proton therapy, Heavy ion therapy 

 >> 전리방사선을 발생시켜 원하는 선량의 방사선을 원하는 모양으로 

조사할 수 있는 장치 

 Particle beam therapy ; Proton or Heavy particle therapy 



What is SABR (SBRT)

 Very high precision radiation therapy 

 Usually small, localized extracranial lesions, not adjacent to vital organs  

 Very high dose of radiation, 1~5 fractions, Image-guided delivery, immobilization 

 Have advantages with sharp dose gradient (vs. dose homogeneity)

FFF 

beam

Particle 

beam

Radiosurgery



In case of oligometastatic disease, 

SABR-COMET phase II Randomized trial 2020

 99 pts c controlled primary & medically stable, from 10 centers

 1~5, SABR-eligible metastases 

 Primary endpoint : OS 

 Secondary endpoints : QoL, PFS, Toxicity, 

lesional control rate, No. of further 

chemotherapy or systemic therapy  



Arm 1 ; best palliative care Arm 2 ; SABR

# No CTV margin, 2~5mm of PTV margin



# Median FU ; 51 mos

17.7%

42.3%

17.3%
21.6%

3.2%

28 mos
50 mos

11.6 mos
5.4 mos



# Median FU ; 51 mos

 Overall long term local control (RECIST 1.1)

46% (26/57) vs. 63% (65/104) (p-value 0.039)

differences btw lesion site : adrenal(100%), bone(72%), lung(51%), liver(50%) (p-value 0.04)

 Overall rate of > gr 2 toxicities

9% (3/33) vs. 29% (19/66) (p-value 0.03)

3 deaths in SABR arm, probably related to the treatment 

 No differences in total QoL score, or subscale scores 

 No differences in cumulative incidences of new metastasis 

 Upcoming COMET-3, COMET-10, and CORE trial 



In case of oligometastatic NSCLCa, 

 99 pts c ≤ 3 metastases, more than 3 months of controlled primary after frontline 
systemic therapy

 Randomly 1:1 assignment

 maintenance or observation (MT/O) vs local consolidative therapy to all active sites (LCT)

 Primary endpoint : PFS 

 Secondary endpoints : OS, Toxicity, appearance of new lesion

JCO 2019



Conventional

SABR

Hypofraction



# Median FU ; 38.8 mos

median PFS for all pts 8.3 mos median OS for all pts 37.7 mos

4.4 mos

14.2 mos 17.0 mos 41.2 mos



In case of bone metastases,

J BONE ONCOL 2023



High-risk bone metastasis



IJROBP 2022

 High-risk bone lesions :  bulky disease (≥2cm in longest diameter), junctional spine or 
posterior spinal element disease, disease involving hip or sacroiliac joint, or disease in 
long bone involving 1/3-2/3 cortical thickness

 Randomly 1:1 assignment >> RT arm vs. SOC (standard-of-care)

 78 pts c 122 bone lesions

 Primary endpoint : Skeleton-related event (SRE, fracture, cord compression, or 
intervention with surgery or radiation)

 m/c primary site : lung (27%), followed by breast (24%), prostate (22%) 



# At 1 year, 

 SRE occurred in 1/62 (1.6%, RT arm) vs. 14/49 (29%, SOC arm) (p-value <0.001)

significant differences in time-to-SRE by type of high risk feature (p-value 0.016)

most events occurred in junctional spine, and bulky disease

fewer pts hospitalized for SRE in RT arm ; 0 vs. 4, (p-value 0.045)

#  Median FU ; 2.4 yrs

 OS : significantly longer in the RT arm (HR 0.50, p-value 0.02)

 Median OS among 11 pts c SRE was 1.1 yrs vs. 1.5 yrs among 67 pts s SRE

 Pain : reduced at 3 mos in the RT arm (p-value <0.05) compared to the SOC arm

Surgical intervention



# Spinal instability neoplastic score, SINS 
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