











Respiratory MotionSim™

Simulate the dosimetric impact of
target motion with proven accuracy.

Evaluate motion impacts on 3D Dose and DVH

Determine if motion management is necessary, and to
QA motion management plans

Use existing QA measurements and avoid bulky
mechanical motion phantoms

Machine QA Analysis
Use ArcCHECK for a wide variety of machine QA tests in dynamic
and rotational mode

Dynamic Gantry Rotation QA* Dynamic Symmetry and Flatness*
Dynamic Gantry Angle QA* MLC QA
Dynamic Gantry Speed QA Treatment Reproducibility QA
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*Also available with static angles
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Selected Publications

ArcCHECK® Accuracy Studies

Robotic radiosurgery system patient-specific QA for
extracranial treatments using the planar ion chamber
array and the cylindrical diode array

M. Lin et al., JACMP. 16 (4), 2015

Compares Angular Dependence, Detector Accuracy,
and Sensitivity to various errors

Confirms diode accuracy for small-field
measurements

A comparison of the gamma index analysis in various
commercial IMRT/VMAT QA systems

M. Husseina et al., Radiotherapy and Oncology

109 (3), (2013)

‘Out of all the systems, ArcCHECK measurements
exhibited the closest statistical agreement with the
predicted gamma index..”

Optimizing the accuracy of a helical diode array
dosimeter: A comprehensive calibration methodology
coupled with a novel virtual inclinometer

J.

Kozelka et al., Med. Phys. 38 (9), (2011)

Validates ArcCHECK: Field size dependence, angular

dependence, dose rate dependence, and intrinsic
relative sensitivity (array calibration) factors, along
with Virtual Inclinometer.

3DVH® Accuracy Studies

VMAT QA: Measurement-guided 4D dose
reconstruction on a patient

B.

Nelms et al.,, Med. Phys. 39 (7), (2013)
Comprehensive explanation of the AC-PDP algorithm.

Accuracy study with multiple ion chambers and film
planes.

Moving from gamma passing rates to patient
DVH-based QA metrics in pretreatment dose QA

H.

Zhen et al., Med. Phys. 38 (10), (2017)

Evaluation of 3D Gamma as a clinical metric versus
3D volumetric analysis.

Accuracy study using a white box test.

Learn more at sunnuclear.com/publications
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3DVH?® Clinical Studies

Using a Novel Dose QA Tool to Quantify the
Impact of Systematic Errors Otherwise Undetected
by Conventional QA Methods: Clinical Head and
Neck Case Studies

M. Chan et al., Technology in Cancer Research &
Treatment 13 (1), (2014)

Discovered both systematic and patient specific
errors using 3DVH that were missed by Gamma
QA. Used both EPIDose and film to verify all 3DVH
discovered errors were true.

- "The authors found that the Gamma criterion of
3%/3mm (or 2%/3mm) was too lenient to detect
systematic errors, especially when used in TPS
commissioning.”

- "Our study has confirmed the importance of
advancing from phantom Gamma-based to patient
DVH-based IMRT dose QA. Other researchers have
come to this conclusion as well.”

- "Most of these errors would not be discovered in
routine QA. Each potential source of error found
by 3DVH has been verified to be relevant and true.”
(Verified with film and EPIDose)

Evaluating IMRT and VMAT dose accuracy: Practical
examples of failure to detect systematic errors when
applying a commonly used metric and action levels
B. Nelms et al., Med. Phys. 40 (11), (2013)

Four separate hospitals submitted an article on

errors they discovered using 3DVH but were missed
by conventional planar Gamma analysis.

Sensitivity of volumetric modulated arc therapy
patient specific QA results to multileaf collimator
errors and correlation to dose volume histogram
based metrics

L. Coleman et al., Med. Phys. 40 (11), (2013)

Concludes that 5% DVH errors are missed with
Gamma only analysis and that volumetric analysis is
recommended for VMAT QA.

- "ltis recommended that the sole use of gamma
index for Rapidarc QA plan evaluation could be
insufficient and a methodology for evaluation of
delivered dose to patient is required.”
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Specifications

1,386 SunPoint Diode Detectors

Central Cavity

Helical Grid (HeliGrid) Geometry

1.0 cm Detector Spacing

21.0 cm Array Length

-, 21.0cm Array Diameter

2.9 cm Physical Detector Depth

GHECK

Optional ArcCHECK Trolley
can help ensure smooth
transport of array and cradle.
Narrow 18" width fits tight
spaces, and shelf has been
designed to slide away when
cradle feet are positioned on
the treatment couch.

Detector Type: SunPoint® Diode Detectors Dose Rate Dependence: + 1%, 75-250 cm SSD
Detector Quantity: 1,386 Update Frequency (ms): 50
Detector Spacing (cm): 1.0 Number of Connection Cables: Single power/data cable
Array Diameter (cm): 21.0 Dimensions (cm?): 27.0 x 43.0
Array Length (cm): 21.0 Weight (kg): 16.0
Cavity Diameter (cm): 15.0 . .
System Requirements (SNC Patient, 3DVH)
Inherent Buildup (g/cm?): 3.3
inh - e Operating System:- Windows XP, Windows 7, Windows 8.1,
nherent Backscatter (g/cm?): 3. p g oy * Windows 10
Detector Physical Depth (cm): 2.9 cpU L Y-y —
Helical Grid (HeliGrid) " multi-core (2 or more cores)
Array Geometry: 1 ffset
Ll Gl RAM: Recommended 4 GB or more

Phantom Material:

PMMA (Acrylic)

Hard Drive Space:

Recommended 5 GB or more

Active Detector Area (mm?): 0.64
Detector Sensitivity (nC/Gy): 32.0 Compatibility
Max Dose/Pulse (Gy): 0.003 FFF: Yes
Detector Volume (mm?®): 0.019

Detector Stability:

Pa

0.5% / kGy at 6 MV

PATIENT
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