
7/11/2019

1

Frameless SRS using 
the Elekta Linac
Platform

SAM Practical Medical Physics, AAPM, 

MO-K-304-3, July 15 2019

One System. Best Health. 2

Disclaimers and Credits

• No conflicts of interest to declare

• Acknowledgments

• Daryl Scora

• Lourdes Garcia

• Catherine Neath



7/11/2019

2

One System. Best Health. 3

Outline

• Review of clinical indications and criteria

• Equipment specification

• Technique development, commissioning and implementation

• Clinical workflow

• Quality assurance:  daily linac QA and patient specific QA

• Advantages and limitations
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Clinical indications and criteria

• Brain metastases

• Solid disease

• Post operative cavity

• Up to 4 lesions 

• Cones for lesions <2.5 cm

• MLC for lesions > 2 cm 

• Doses range from 1500cGy x1 to 

3250cGy/5 fractions
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Equipment Specification

Delivery:

• Elekta linac

• Agility MLC (0.5 cm)

• Aktina cone system

• 6MV, 6MV FFF beams

• XVI kV cone beam system

• Hexapod 6 degree of 
freedom couch

Immobilization:

• Aktina bite block system

• Fibreplast mask, 3.2 mm 
thick, 

• On cantileavered portrait 
board

• Or on uniframe base plate
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Equipment Specification

Treatment Planning:

• Monaco 5.11 TPS by Elekta
• Monte Carlo algorithm for dose calculation
• Fused planning MRI for target definition
• Non-coplanar arcs and cones (lesions <2.5 cm)

• 5 arcs template

• VMAT (or DCAT) inverse planned (lesions >2 cm)
• 1-2 arcs +/- 1 partial non-coplanar arc

• Template based optimization

• In house DVH worksheet for constraints and coverage assessment
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Equipment Specification

Commissioning and QA:

• IBA water tank; PTW micro Diamond 60019 and Sun Nuclear Edge 
detectors

• STEEV phantom with CC04 ion chamber

• Sun Nuclear ArcCheck array detector

• Mobius 3D and FX

• Mobius Doselab Pro

• Sun Nuclear QA3

• QATrack+
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Commissioning

• Beam data acquisition and beam 

modeling

• Couch isocentre assessment

• <1 mm diameter

• Couch/gantry coincidence

• Within 0.5mm of each other

• Radiation and imaging isocentre

coincidence (6MV, 6MV FFF; CW, CCW)

• Tolerance 0.3mm / Action 0.5mm
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Technique development

• MRI target definition

• Aktina mouthbite system

• 2 mm PTV

• Non-coplanar arcs (cones)

• VMAT/DCAT inverse planning 

(MLC based)

• Up to 3 targets per isocentre
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Clinical Protocol: single fraction
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Clinical Protocol: fractionated
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Dosimetry worksheet

DRCC SRS Single Target Single Fraction Dosimetry Worksheet 

Patient:  U#

PTV Evaluation

PTV= cc   (a)

Prescription cGy

Max dose cGy 140%

DVH % PTV covered by Rx %

V 100% cc  (d) Minimum Maximum

Conformity index (d/a) 1.00 ratio 1.0 2.0

Normal Tissue Constraints
Volume Dose (cGy) Max Dose (cGy)

Tissue Volume Value Accepted Value Accepted

Eye 900

Lens 100

Optic Nerve 900

Optic Chiasm 900

Cochlea 1200

Brainstem 1cc 1200 1250

Spinal Cord 1300

Volume (cc) Max Dose (cGy)

Dose Value Accepted Value Accepted

Non PTV Brain, V12 Gy 1200 cGy ≤5 -10 4000

Staff: 

Comment:
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Planning templates
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End to End Testing

STEEV phantom and CC04 Ion chamber

Delivery Beam Lesion position

Measured vs 
intended dose

(% diff)

Cones 
6MV

@isocentre

< 1.0%

6MV FFF < 1.0%

VMAT

6MV < 1.0%

6MV FFF < 1.0%

6MV
single lesion, offset from 

isocentre

< 1.1%

6MV FFF < 1.1%

6MV
more than 1 lesion, offset 

from isocentre

< 1.1%

6MV FFF < 1.1%



7/11/2019

8

One System. Best Health. 15

Clinical workflow and tools

• Process diagrams and flowcharts to aid decision making
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SRS Radiation Oncologist

SRS Radiation Oncologist
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SRS/SRT Isocentre Planning Flow Chart



7/11/2019

10

One System. Best Health. 19

One System. Best Health. 20

Daily linac QA

Table accuracy

kV- 6MV isocentre coincidence

6MV and 6MV FFF beam 

coincidence

• DoselabPro Winston-Lutz 
phantom

• kVCB CT+ XVI software

• MV images

• DoselabPro analysis tools
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QATrack+
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QATrack+
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Patient specific plan delivery QA

• All VMAT plans

• Measurement with ArcCheck

• Mobius 3D/FX calculation
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Advantages and Limitations

• Effective use of technologies in the clinic

• Full integration into standard processes and workflows

• Part of comprehensive, standard care

• Fast delivery, standard appointment times

• 2 mm PTV margin

• Too generous? Based in reality? 

• MLC is 5 mm (not micro)

• Conversion to cones if lesions very small
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