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The fuss about SGRT





1 D
• Surface marking RT planning

2 D

• 3 Tattoo CT based planning

3 D

• 3 D SGRT

4 D

• Respiratory gated SGRT 



The black holes are spinning!!

• Patient position and posture

• Target size or shape, location 

• OAR size, shape, location

• Physiological variability, breathing, bladder and bowel filling

• Interpersonal set up inaccuracy



Oncologists, not wardens! 

• Plaster molds

• Rigid body frames 

• Cradles 

• Positioning boards

• Head fixation frames

• Thermoplastic head and shoulder masks 

• Vacuum bags



• Skin mark with tegaderm.

• Removed during 

treatment

• Washed out during bath

• Re-planning 

• Skin reactions

• Thermoplastic mask

• Ill fit

• Become loose 

• Tattoos to position the 

mask

• Inaccurate for pelvis and 

breast RT







Surface Guided Radiotherapy 

Variety of radiation therapy techniques that employ 

optical surface imaging to reduce localization uncertainty 

during treatment delivery, which can in turn lead to reduced 

target margins and dose to normal tissues.



•Marker-based

• 3 D Surface-based



RPM











• Set up – Tattoos 

• Intrafraction motion 

• Patient monitoring – CCTV 

SGRT

• Eliminating human set up errors

• Always watching 

• No need to continuously watch 

CCTV 



Clinical indications of SGRT



Pan et al, Neurosurgery 71:844–852, 2012 



Conti et al, World Neurosurgery, 2017-07-01, Volume 103, Pages 702-712





Jason C et al, Clinical Breast Cancer, 2015-02-01, Volume 15, Issue 1, Pages 54-59

Overall Survival Cardiac Cause-Specific morbidity



Eldredge-Hindy HB et al, Pract Radiat Oncol (2015) 5:162–8. 





DIBH 2.75 Gy

FB 6.14 Gy



A.J. Chang et al Practical Radiation Oncology: Month 2011 



DIBH Parameter

Breast Chest wall

Average Breath hold amplitude (cm) 1.99 1.76

Lower threshold for BH  (cm) 1.65 1.44

Upper threshold for BH  (cm) 2.26 2.15

Average Breath hold duration (Sec) 20.78 20.83



FB DIBH P

Volume of left lung  (cc) 957.56 1596.33 <0.001

Maximal heart distance  (cm) 1.61 0.55 <0.001

Heart to Chest wall contact ( (cm) 4.8 3.3 0.01

left ventricle  to Chest wall contact  (cm) 2.7 1.8 0.02

Volume of heart  (cc) 534.56 476.56 0.01

Haller index 2.45 2.16 <0.001



Breast Conservation Patients 
FB DIBH p

Volume of irradiated heart (cc) 41.41 6.31 0.01

Mean  Heart dose 5.22 1.95 <0.001

V5 (%) 14.93 4.75 <0.001

V10 (%) 10.88 2.29 <0.001

V15 (%) 9.50 1.78 0.01

V20 (%) 8.39 1.45 0.01

V25 (%) 7.50 1.22 0.01

V30 (%) 6.76 1.03 0.01

Lung

V5 (%) 31.03 32.25 0.59

V10 (%) 23.08 21.65 0.37

V15 (%) 20.57 18.22 0.12

V20 (%) 18.84 16.31 0.07

Mean Lung dose 9.47 8.92 0.36

LAD Mean 19.82 9.41 0.01

LAD Maximum 37.11 26.16 0.07

V25 (%) 40.20 14.39 0.01

Contralateral Breast Maximum (Gy) 3.42 4.17 0.34



Chest wall + Regional LNs
FB DIBH P

Volume of irradiated heart (cc) 30.07 8.52 0.01

V5 (%) 13.53 8.13 0.06

V10 (%) 10.47 4.21 0.01

V15 (%) 9.21 3.30 0.01

V20 (%) 8.17 2.72 0.01

V25 (%) 7.15 2.27 0.01

V30 (%) 6.31 1.87 0.01

Lung

V5 (%) 29.51 29.92 0.81

V10 (%) 22.24 20.97 0.42

V15 (%) 19.53 19.52 1

V20 (%) 17.77 16.18 0.29

Mean Lung dose 9.30 8.80 0.43

LAD Mean 24.53 16.29 0.20

LAD Maximum 46.62 41.71 0.43

V25 (%) 49.08 20.85 0.08

Contralateral Breast Maximum (Gy) 3.08 2.46 0.2



DIBH is not an option, it is a must 

for left breast radiotherapy









Thoracic patients CBCT OSMS

Vert 5 ± 2 (mm) 4 ± 2 (mm)

Long 3.2 ± 2 (mm) 3.1± 4 (mm)

Lat 4.4 ± 2.8 (mm) 3.4 ± 3 (mm)

pitch 0.9 ±0.8 (degree) 0.8 ± 0.7 (degree)

Roll 0.8 ± 0.7 (degree) 1 ± 0.7 (degree)

Rotation 0.8 ± 0.8 (degree) 1.1 ± 0.8 (degree)

Abdomino-pelvic patients

Vert 3.1 ±2.5 (mm) 3.5±2.5 (mm)

Long 2.1 ± 1.6 (mm) 3 ± 3.5 (mm)

Lat 3.8 ± 3.2 (mm) 3.7 ± 3 (mm)

pitch 0.6 ±0.68 (degree) 2.2 ± 2 (degree)

Roll 0.6 ± 0.5 (degree) 0.9 ± 0.6 (degree)

Rotation 0.5 ± 0.5 (degree) 1.25 ± 1.43 (degree)

Average intrafraction difference - OSMS 1 mm vert, 1.1 mm long, 0.5 mm 

lat, 0.6 degree pitch, 0.26 degree roll and 0.39 degree in rotation.





SGRT: Can’t clean your mess!!

• No replacement for poor quality planning CT scan

• Can’t correct for suboptimal RT plan

• Can’t compensate for poor breath hold or low amplitude



SGRT and set up

• Improves the set up of patients 

• Reduces re-set up and repeat CBCT

• Reduces treatment time 

• Reduces radiation exposure 

• Reduces discomfort to patient



• Set up

• Intra fraction monitoring

• Beam hold 

• Gating 

• Most clinical site

• Simple QA 





• NOT a replacement for IGRT

• set up accuracy and time 

• No tattoos 

• Intra-fraction motion 

• Beam hold

• Gating

• No irradiation 

• Reduced re-imaging
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