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Introduction – JTCC SRS/SRT clinical practice

https://www.elekta.com/ https://www.varian.com/

2 years ago - GammaKnife Radiosurgery/RT – 100%          LINAC-based = 0%

TODAY         - GammaKnife Radiosurgery/RT – 85% LINAC-based = 15%

Our goal - Improve on the % treated on LINAC-based SRS/SRT without compromising 
quality of plans and treatments



Introduction – JTCC SRS/SRT clinical practice

Of Interest for LINAC-based SRS/SRT
IGRT: Inter-fraction and Intra-fraction monitoring

Of Interest for LINAC-based SRS/SRT
Patient Specific QA

*Filmless QA solution for small targets in radiosurgery
*Measurements in coplanar and non-coplanar fields

*Mono-Isocentric patient cases w multiple metastasis

SRSMapCheck



Filmless solution for SRS dosimetry

https://www.sunnuclear.com/solutions/patientqa/srsmapcheck

https://www.sunnuclear.com/solutions/patientqa/srsmapcheck


Evaluation for SRS dosimetry – ref fields with 2D array 
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Evaluation for SRS dosimetry – Reference Fields
Reference Field Analysis for 2%/2mm Gamma Index

10% Dose Threshold

Results for Gamma Index passing rates

Field Sizes 6MV 10MV 6MV-FFF 10MV-FFF

5x5cm 100% 100% 100.0% 100.0%

3x3cm 100% 100% 100.0% 100.0%

2x2cm 99% 97.40% 100.0% 95.4%

1x1cm 96.90% 94.60% 97.0% 97.3%

0.5 x 0.5cm 88.90% 81.30% 100.0% 76.9%

Total number of points Passing/Failing

Field Sizes 6MV 10MV 6MV-FFF 10MV-FFF

5x5cm 523/0 561/0 526/0 529/0

3x3cm 207/0 225/0 210/0 213/0

2x2cm 99/1 113/3 105/0 104/5

1x1cm 31/1 35/2 32/1 36/1

0.5 x 0.5cm 8./1 13/3 12./0 10./3

Reference Field 5cm x 5cm

SAD = 100cm

Ion Chamber Measurement with Exradin A16

Energy

Planned

(cGy)

Measured 

(cGy) % diff

6MV 97.96 96.97 -1.01

10MV 98.48 96.24 -2.27

6MV-FFF 97.72 97.06 -0.68

10MV-FFF 98.26 96.7 -1.59



Evaluation for SRS dosimetry – PTV size

PTV5cm 72.3cc

PTV3cm 13.8cc

PTV1cm 0.7cc

PTV6mm 0.2cc

PTV3mm 0.03cc

Total of 10 VMAT plans, 
5 with 6xFFF 
5 with 10xFFF



Evaluation for SRS dosimetry; PTV size
2%/2mm Gamma Index criteria

10% Dose Threshold

Gamma Index passing rates (%)

6xFFF 10xFFF

PTV5cm 100 100

PTV3cm 100 99.6

PTV1cm 100 99.5

PTV6mm 97.1 99.1

PTV3mm 100 98.3



Evaluation for SRS dosimetry: Clinical Example, Simple Case

• Rx:  500cGy x 5; 3 non-coplanar arcs – One with 45o

couch 

• Single target – left brain, PTV volume 30.1cc

• Plan Assessment - ClearCheck

74 yo, male

Example1-SingleMet-45degCouch.pdf


Evaluation for SRS dosimetry – Clinical Example 1

• GI pass of 100% based on 2%/2mm 



Evaluation for SRS dosimetry – Clinical Example 2

• Rx:  600cGy x 5; 5 non-coplanar arcs

• 7 targets –
• PTV1- Left Frontal 1.4cc

• PTV2-Left Occipital 32.4cc

• PTV3-Right Frontal 1.2cc

• PTV4-Right Mid Temporal 0.2cc

• PTV5-Right Parietal 27.1cc

• PTV6-Right Temporal 0.7cc

• PTV7-Right Thalamus 0.2cc

60 yo, f

Plan Assessment - ClearCheck

Example2-MultipleMets.pdf


Evaluation for SRS dosimetry – 3 QA plans needed

Plan1 – PTV4,5&7

GI pass of 97.7% based on 2%/2mm 

Plan2 – PTV1&3

GI pass of 98.4% based on 2%/2mm 

Plan2 – PTV2&6

GI pass of 98.3% based on 2%/2mm 



Summary of Clinical QA cases completed – Gamma analysis
Gamma analysis based on 10% dose threshold

No of PTVs No of Arcs Couch angles Total points 3%/3mm 3%/2mm 2%/2mm 2%/1mm 1%/1mm

QA1 1 2 0,0 948 99.3 98.4 95.7 86.6 70.2

QA2 1 2 0,0 504 100 100 99.8 98 92.1

QA3 2 5 0,0,30,90,330 930 99.7 99.5 98.4 89.1 73.5

QA4 3 5 0,0,30,90,330 1012 98.8 98.5 97.7 94.8 84.6

QA5 2 5 0,0,30,90,330 969 99.6 99.3 98.3 88 74.4

QA6 1 2 0,0 471 98.3 96.4 95.4 79 68.6

QA7 2 2 0,0 380 95.3

QA8 1 4 0,0,270,315 1013 99.7 99.5 98.5 96.4 91.9

QA9 2 4 0,0,270,315 979 99.7 99.7 99.2 98 95.2

QA10 2 4 0,0,270,315 1013 99.5 97.8 96.7 83.2 66.8

QA11 1 3 0,0,270 890 99.7 98.8 98.5 92.2 83.3

QA12 1 3 0,0,45 647 99.1

QA13 1 3 0,0,270 769 99.5

QA14 1 2 0,0 434 97.7 97 96.5 92.2 90.3

QA15 1 2 0,0 657 99.2 98.5 96.3 91.6 85.2

QA16 1 2 0,0 483 99.6 99.4 98.1 96.5 89.6

QA17 1 3 0,0,90 802 99.9 99.6 99.1 92.1 77.6

QA18 1 3 0,0,90 813 100 99.9 99 93.1 83.6

QA19 1 2 0,270 895 100 100 99.4 96.5 83.7

QA20 1 2 0,0 530 99.1 97.5 95.3 88.9 78.7

QA21 4 4 0,0,90,330 1008 100 100 98.3 96.9 89.1

QA22 2 4 0,0,90,330 855 99.9 99.9 99.9 99.6 98.6

QA23 2 3 0,0,270 556 100 98.4 97.7 79.3 63.7

QA24 1 2 0,0 621 99.8 99.5 96.9 92.3 82.4

QA25 2 2 0,0 814 99.9 99.8 98.5 97.5 91.6

QA26 1 2 0,0 437 98.2 97.7 97 90.6 84.2

QA27 2 2 0,0 336 98.8 98.2 96.4 94 90.5

QA28 1 3 0,0,90 536 99.4 97 94.8 73.7 55.8

QA29 2 3 0,0,90 623 99.8 99.7 99.7 85.2 77.4

QA30 2 2 0,0 288 97.2

Based on our evaluation, we will set our 
departmental criteria of SRSMapCheck
QA at 2%/2mm for a 95% pass

AAPM TG 218 recommended criteria   
3%/2mm for a 95% pass



Thanks for your Attention


