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Introduction 
 ● Criteria for SBRT lung; 

1) Can the pt be POSITIONED & IMMOBILIZED? 

2) Can tx planning compensate for TUMOR MOTION? 

3) Will the tx cover the intended TARGET & spare adjacent critical 

structures? 

4) Can the ACCURACY of radiation delivery be verified at the time of tx? 

● SBRT Lung equipment normally 

●  ABC, gating, 4DCT 

● We (IKN) done with minimal equipment 

BREATHING technique + Abdominal Compression 
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Simulation 
 

IMMOBILIZATION DEVICES 

 Highly reproducible, Rigid 

 Comfortable 

 Tx area & immobilization 

o apical tumors : Immobilize H&N (masks) 

o Trunk: Vac-Lok immobilization 

 

6/4/2018 4 



Immobilization 
 Immobilization ( IKN)  

CDR system    

Vac-Lok+  

Abdominal Compression 

 

 

 

 

 

Others ( CIVCO ) 
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Immobilization 
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Scanning Preparation 
 Technique to control breathing or motion control; 

1) ABC; Active Breathing Control 

2) On Line Tracking (4DCT) 

3) Gating 

4) DIBH; Deep -Inspiration  Breath-Hold 

(implement at IKN) 

 Pt preparation if IV contrast 

• NBM, allergic status & Renal Function 
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4) Coaching Breathing  while CT-Sim 

     (implement at IKN) 
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Technique to control 
breathing or motion control 

1 
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2 4DCT 



6/4/2018 10 

3 
Gating 



Coaching Breathing 
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3 

 Coaching patient; CT-Sim  

 Inhale & exhale at certain level 

 Use abdominal compression to restrict the 

breathing movement 

 Aim: to reduce toxicity (ITV) 

 

 

 



Scanning Protocol 
 A) Plain Thorax 

 Topo_AP, Topo_LAT  
 Control scan at origin '0' with normal breathing  
 Thorax_normal; normal breathing 

• *place one ball bearing at Anterior at level of lesion  (to check 
breathing technique) 

• 2mm slice thickness 
• Set the begin and end of scanning position  
     **( To scan whole lung: for physic calculation) 

 Inhale 
• scan at lesion area only  
• 2mm slice thickness 
• FOV, Check the scanning time  
• Check the ball bearing at Anterior at level of lesion 

 Exhale 
• scan at lesion area only  
• 2mm slice thickness 
• FOV *ensure similar with inhale set  
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Scanning Protocol 
 B) CM Thorax 

 Topo_AP, Topo_LAT  
 Control scan at origin '0' with normal breathing  
 Thorax_normal; normal breathing 

• *place one ball bearing at Anterior at level of lesion   
     (to check breathing technique) 
• IV contrast (1.5ml X patient's body weight), flow rate 3.0ml (depends 

on MO radiologist), Delay time: 60 seconds 
• Set the begin and end of scanning position  
 *** To scan whole lung: for physic calculation) 
• 2mm slice thickness 

 Inhale 
• scan at lesion area only, 2mm slice thickness 
• FOV, Check the scanning time  
• Check the ball bearing at Anterior at level of lesion 

 Exhale 
• scan at lesion area only, 2mm slice thickness 
• FOV *ensure similar with inhale set  
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Scanning Protocol 
 

 
Tips & tricks: 
Normal breathing: ball bearing at slice “0” 
Inhale: ball bearing not at 0, normally at slice +ve (eg:4) 
Exhale: ball bearing not at 0, normally at slice -ve (eg:-2) 
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Post processing 
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• Image  Manipulation Function 

• t-MIP: algorithm 

• tMIP (temporal maximum intensity projection): 

• To calculate the  temporal minimum intensity 

projection (tMinIP) or the temporal maximum 

intensity projection (tMaxIP) volumes from 

multiphase data 



Planning 
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 Margin 

• GTV (tumour): Normal breathing images 

• ITV ( Internal Target Volume) : 

•  < 1cm margin: tMIP (tMinIP and tMaxIP) 

** Reduce toxicity 

• PTV (set-up error) 3-5mm  

** Floating mass ; + 1cm movement 

 Follow RTOG SBRT Protocol 

 **Lateral movement: Couch limitation 
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Treatment 
 1) Verification: Extrac  CBCT 

Exactrac  

• 2D, kV 

• Positioning 

CBCT 

• 3D, kV 

• Check Isocenter 
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Treatment 
 1) Tolerance 

 Exactrac 

 CBCT: 2mm 

2) Tx technique 

 VMAT 

 Partially Arc  (IKN: normally 4 Arch) 
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Case Study (1) 
 

● F/64y.o/Ca Breast with Lung Mets 

● 48Gy/4# @ Apex of the Rt Lung/ 4 Arch 

● 13/7/2017 

● 14/7/2017 

● 17/7/2017 

● 18/7/2017 
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Case Study (2) 
 ● F/72y.o/Ca Breast with Lung mets 

● SBRT: 48Gy/ 4#/ Everyday/ 4 Arch 

● 11/9/2017 

● 12/9/2017 

● 13/9/2017 

● 14/9/2017 

● Challenge: 

● Lateral Movement: 8cm, Replan 
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Case Study (3) 
 

● F/77y.o/Ca Breast with Lung mets 

● SBRT: 48Gy/ 4#/ Rt Lung mets/ 3 Arch 

● 22/1/2018 

● 23/1/2018 

● 25/1/2018 

● 29/1/2018 

● Challenge: 

● Resim d/t ITV inclueded liver toxicity 

● Solution: Breathing coaching + Abdominal Compression  

23 
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4th January RESIM:11 January 

ITV included 
LIVER 

No liver in 
- Breathing tech. 



Post RT 
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● F/up 

● Review: 1 month post RT with CXR  

● CT-TAP: Periodic, to evaluate tumour size 

● 2 months 

● 8 months 

 



CONCLUSION 
 

• Set-up 

• 3D: Easy positioning, minimum set-up device 

• SBRT: Immobilization device 

• Tx – duration 

• 3D: 5 or 10# 

• SBRT: 4# 
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Thank You 
 

rtnatasha@nci.gov.my 

Ext:1311/1312 

6/4/2018 27 

mailto:rtnatasha@nci.gov.my

