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INTRODUCTION
Evolution of RT techniques; accurate; VMAT;

VMAT: MLC, dose rate and rotation speed;

Quality assurance: improve in order to ensure the proper functioning of the system;

ArcCHECK: QA for VMAT and Tomotherapy;

ArcCHECK: QA and patient-specific QA.
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Fig. 1: QA performed at Mater
Dei hospital using ArcCHECK.



OBJECTIVE
The scope of this work is to develop an algorithm to evaluate the influence of
different dose interpolation methods on the dataset acquired by ArcCHECK.
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MATERIALS AND METHODS
ArcCHECK:
1386 diodes; PMMA;

Radius;

Sensitive area: 0.64 mm²; volume: 0.0019 mm³; accurate.
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(a) (b)
Fig. 2: (a) ArcCHECK during a day of measurements at BP hospital; (b) representation of the radial distances of ArcCHECK.



MATERIALS AND METHODS
ArcCHECK:
2D plane: 21x66;

Data corrections, interpolation: 41x131 (5371 points);

At BP: 10x10 cm² photon static field, 100 MU, 6 MeV.
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Fig. 3: Dose map acquisition illustration. 

21x66 = 1386



MATERIALS AND METHODS
Monte Carlo simulation:
MCNP6: ArcCHECK model;

In the location of the diodes: a cylindrical shell-shaped mesh;

Dose values: 21x66 (1386) and 41x131 (5371) volumes.
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Fig. 4: Illustration of a 3D cylindrical shell-shaped mesh.



MATERIALS AND METHODS
Interpolation:
Evaluate the influence of dose interpolation: algorithm in MATLAB;

2D positions: dose values; 41x131;

Inverse Distance Weighting (IDW) interpolation method; four nearest neighbor points;

Relative difference.
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Fig. 5: Positions for the dose values in the algorithm.



RESULTS AND DISCUSSION
Algorithm validation:
21x66 data: interpolated using the algorithm developed;

Relative dose difference: 21x66 interpolated / 41x131;

Very small, except for a few points in the penumbra region;

Validated.
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Fig. 4: Illustration of a 3D cylindrical shell-shaped mesh.



RESULTS AND DISCUSSION
Application to ArcCHECK data:
Crude dose ArcCHECK matrix interpolated in MATLAB / matrix interpolated by ArcCHECK;

Difference: 110% by one or two points;

Edges of the field: ±30%, due to the interpolation method; shear.
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Fig. 6: Map of the difference between the data interpolated in MATLAB and the data interpolated by ArcCHECK.



RESULTS AND DISCUSSION
Application to ArcCHECK data:
When adjusting the color scale...

Effect not observed in simulated meshes;

Due to the interpolation method used by the ArcCHECK software.
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Fig. 7: Map of the difference between the data interpolated in MATLAB and the data interpolated by ArcCHECK, with scale readjustment.



RESULTS AND DISCUSSION
Application to ArcCHECK data:
How ArcCHECK performs the interpolation;

Empty lozenges.
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(a) (b) (c)
Fig. 8: Illustration of the interpolation methodology of ArcCHECK software; (a) red circles represent the diodes; (b) blue triangles represent the 

first interpolated points; (c) green lozenges represent the second interpolated points.



CONCLUSIONS
The algorithm developed: investigate the effects of the interpolation performed by ArcCHECK;

Visualize the dentate pattern of zero doses;

Select crude dose visualization;

I N T ER P OL AT I O N S T U D I ES  O F  A  3 D  D O S I MET R I C  S Y S T E M F O R  Q UA L I T Y  A S S U R A NCE  I N  R A D I AT I ON T H E R A PY



ACKNOWLEDGMENTS

I N T ER P OL AT I O N S T U D I ES  O F  A  3 D  D O S I MET R I C  S Y S T E M F O R  Q UA L I T Y  A S S U R A NCE  I N  R A D I AT I ON T H E R A PY



REFERENCES
C. C. Ling, P. Zhang, Y. Archambault, J. Bocanek, G. Tang, T. LoSasso, "Commissioning And Quality Assurance Of RapidArc Radiotherapy Delivery System," International Journal of Radiation Oncology* Biology* 

Physics, 72.2, pp.575-581 (2008).

D. B. Pelowitz, J. Goorley, M. Fensin, MCNP6™ User’s Manual Version 1.0 (LA–CP–13–00634, Rev. 0), Los Alamos National Laboratory, Los Alamos, EUA (2013).

D. F. Watson, Contouring: A Guide To The Analysis And Display Of Spatial Data, Vol. 10, Pergamon Press, Oxford, England (2013).

M. Aristophanous, Y. Suh, P. C. Chi, L. J. Whittlesey, S. LaNeave, M. K. Martel, "Initial Clinical Experience With ArcCHECK For IMRT/VMAT QA," Journal of applied clinical medical physics, 17.5, pp.20-33 (2016).

M. Surucu, M. Yeginer, G. O. Kavak, J. Fan, J. A. Radosevich, B. Aydogan, "Verification Of Dose Distribution For Volumetric Modulated Arc Therapy Total Marrow Irradiation In A Humanlike Phantom," Medical physics, 
39.1, pp.281-288 (2012).

NIST - National Institute Of Standards And Technology, “X-Ray Mass Attenuation Coefficients,” https://physics.nist.gov/PhysRefData/XrayMassCoef/ComTab/water.html (2018).

P. M. Bartier, C. P. Keller, "Multivariate Interpolation To Incorporate Thematic Surface Data Using Inverse Distance Weighting (IDW)," Computers & Geosciences, 22.7, pp.795-799 (1996).

Sun Nuclear Corporation, ArcCHECK Reference Guide: The Ultimate 4D QA Solution, Sun Nuclear Corporation, Melbourne, Australia (2012).

Sun Nuclear Corporation, Benefits Analysis: SunPoint Diode Detectors, Sun Nuclear Corporation, Melbourne, Australia (2011).

The Mathworks Inc., MATLAB And Statistics Toolbox Release R2015a, The Mathworks Inc., Natick, EUA (2015).

V. Chaswal, M. Weldon, N. Gupta, A. Chakravarti, Y. Rong, "Commissioning And Comprehensive Evaluation Of The ArcCHECK Cylindrical Diode Array For VMAT Pretreatment Delivery QA," Journal of applied clinical m
edical physics, 15.4, pp.212-225 (2014).

V. Feygelman, G. Zhang, C. Stevens, B. E. Nelms, "Evaluation Of A New VMAT QA Device, Or The “X” And “O” Array Geometries," Journal of applied clinical medical physics, 12.2, pp.146-168 (2011).

Yoriyaz, Hélio, "Método De Monte Carlo: Princípios e Aplicações Em Física Médica," Revista Brasileira de Física Médica, 3.1, pp.141-149 (2009).

I N T ER P OL AT I O N S T U D I ES  O F  A  3 D  D O S I MET R I C  S Y S T E M F O R  Q UA L I T Y  A S S U R A NCE  I N  R A D I AT I ON T H E R A PY

https://physics.nist.gov/PhysRefData/XrayMassCoef/ComTab/water.html


THANK YOU!

amandamazer18@gmail.com

AMANDA C.  MAZER1,   JULIAN M. B.  SHORTO 1,  PAULO T.  D.  SIQUEIRA 1,  
MARCOS V.  N.  NAKANDAKARI 2,  VICTOR A.  B.  RIBEIRO 3 AND HÉLIO YORIYAZ 1

1 I P E N  /  C N E N  - S P

2 B E N E F I C Ê N C I A  P O R T U G U E S A  D E  S Ã O  PAU LO

3 I N R A D - H C F M U S P

I N T ER P OL AT I O N S T U D I ES  O F  A  3 D  D O S I MET R I C  S Y S T E M F O R  Q UA L I T Y  A S S U R A NCE  I N  R A D I AT I ON T H E R A PY


