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MapCHECK Software

Analysis of the measured and planned dose is performed within the MapCHECK software by importing a dose map file from 
the Treatment Planning System (TPS). Measuring a dose file and importing from the TPS is fast and efficient. Comparison 
criteria are easy to adjust, and concise results are immediately displayed.

MapCHECK Hardware

MapCHECK is the most widely accepted and proven solution for IMRT 
QA. MapCHECK uses the smallest available detectors measuring only 0.8 
x 0.8mm and therefore is most qualified to precisely measure steep dose 
gradients and small fields. Because IMRT beams are  collections of small fields 
with steep dose gradients, this is a critical MapCHECK advantage. MapCHECK 
also measures the integrated absolute dose at 445 detector locations, 
with 221 detectors located in the critical 10 x 10cm field center  – the highest 
detector density of any 2D array. MapCHECK intelligently puts detectors where 
they are needed most. 
 
MapCHECK successfully avoids the problem of dose volume averaging as seen 
with ion chambers, and the noise and reproducibility errors commonly seen 
with film. Because MapCHECK dose values are absolute, the need for a 
separate chamber point measurement is eliminated. MapCHECK detectors 
do not require frequent calibration (typically no more than once per year) and 
are self-calibrated in 15 minutes using Sun Nuclear’s patented process - a key 
advantage over alternative systems which require routine factory calibration.

Easy Setup

MapCHECK requires no warm-up time and is quickly set up using the 
lasers and accelerator crosshairs. The CAX of each measured and planned 
dose map is known or calculated by the MapCHECK software, so there is 
no manual registration of planned or measured  files.

MapCHECK users may choose between measuring on the treatment 
couch or at the prescription angle using the optional Isocentric Mounting 
Fixture (IMF). The IMF can hold the MapCHECK array at up to 10cm of 
water equivalent depth and 100cm SDD - allowing measurement at any 
gantry angle. 
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Rotate 1800 & Combine

Comparison & Analysis
MapCHECK compares  measured 
dose points to planned dose 
points with a single mouse click 
immediately after measurement. 
Users can compare normalized 
data or absolute dose data using 
distance to agreement or Gamma. 
Three adjustable criteria guarantee 
maximum user control.

Measured points that do not fit 
within the acceptance criteria are 
highlighted red for high dose and 
blue for low dose.

Concise Summary

Threshold: Isodose percentage line that defines the 
dose area to evaluate. This is a more stringent method 
compared to defining arbitrary (ROI) boxes around 
regions of interest when all points are analyzed.

Dose Difference: Planned dose is subtracted from 
measured dose and the difference is evaluated. 
Supports normalized or absolute dose comparisons.

Distance to Agreement: If dose difference is not 
satisfied then planned points are searched within a 
user defined radius for a value that corresponds to the 
measured point at the center of the radius. 
                                 
 A summary of total measured points, number 
passed, number failed, and percent passed is 
presented. All of this is displayed as soon as the 
delivery is complete!

Calc Shift: Determines if there is a misalignment 
between the measured & planned dose maps.

Large field measurement is handled with the MapCHECK 
combine tool. For example, a 32 x 32cm field with 1256 
detectors is possible using the combine tool. Fields of 
up to 40 x 40cm are supported.

Other Software Features Include:

• Flatness & Symmetry (Beam QA)
• Histograms
• Isodose Overlay/Subtract
• MLC QA

• Zooming
• Gamma Analysis
• Film Analysis (including Gafchromic)
• Structure Filter Analysis

• EPID Data Analysis
• Profiles
• User Calibration
• Reports (including PDF)

MLC QA

MapCHECK detector resolution provides an ideal solution for filmless 
MLC QA. MLC measurements are compared to corresponding picket 
fence plans, giving you an average error and standard deviation of MLC 
leaf positions as well as a MLC histogram analysis.  

Due to MapCHECK’s high detector resolution, leaf bank position error 
can be detected to 0.2 mm. A 1mm leaf error will be represented in 
MapCHECK MLC QA as a 20% error.

Picket fence plans for both 10x10 and 20x20cm field sizes are supported 
for Varian, Siemens and Elekta linear accelerators.



Import DICOM RT structure sets from the Treatment Planning System (TPS) and make clinically relevant pass/fail 
decisions based on the contoured patient anatomical structures.  The structure filter allows you to easily determine 
whether failing regions of the beam intersect critical anatomy.  This analytical tool gives clinical relevance to the failing 
points enabling you to make a more informed QA decision. 

Structure setup information is automatically imported with the patient structures to assure structures are presented in 
the beams eye view for actual gantry angle.

Structure Filter Analysis

Structure Overlay

Structure Setup Information

Structure Specific Analysis

Relative EPID/CR File Analysis

Varian Portal Vision, EPID measured and EPID 
predicted files can now be imported into the 
MapCHECK software for independant comparison 
and analysis.

MapCHECK also imports your CR files if desired.

EPIDose is an option for any MapCHECK user with access 
to raw EPID files. Using MapCHECK as a dose modeling 
tool, EPIDose computes an absolute dose plane using 
any EPID raw image, allowing independent comparisons 
of EPIDose to the TPS calculation. EPIDOSE is capatible 
with most EPID and a/Si systems and operates within the 
MapCHECK application.

MAPcalc is an independent 2D dose and 
MU calculation system that is an option for 
any MapCHECK user. MAPcalc streamlines 
independent calculations by incorporating this 
step directly into the MapCHECK software. 
MAPcalc does not require the MapCHECK 
hardware to operate.

More Analysis Options



MapCHECK 4D

You may import the DICOM RT structure file into the MapCHECK softwrae to selectively analyze dose delivery to the moving 
target. 3D structures and 3D motion trajectories are projected for each specific beam orientation. This allows you to anlayze 
dose variation to the target caused by motion and interplay effects.

Now add Structure Analysis...

    • Commissioning and testing of your gating system
    • Qualitative comparison of gated versus non-gated delivery
    • Optimization of duty cycles to minimize delivery variations

MapCHECK 4D Empowers...

The effectiveness of 4D-CT and gated radiotherapy cases can be scrutinized using actual patient specific respiratory traces 
and tumor trajectories.  The MapCHECK XY/4D table incorporates patient 4D-CT tumor trajectories allowing the prescription 
dose to be delivered to the “in motion” MapCHECK array.  To aid in decision making, you may also import DICOM structure 
files into the MapCHECK software to visualize the impact of the gated or 3D delivery to moving targets (analyzing the impacts 
of motion on dose delivery).

    • Precise reproduction of patient specific and BEV specific 4D-CT respiratory traces
    • Integration with all gating surogate methodologies (makers, pressure belts, etc.)

...with an Integrated Hardware/Software Solution

Non-Gated Gated
Case Study: Gating versus Non-Gating

In this example the MapCHECK  array was used to 
qualitiatively compare the effects of a gated versus non-
gated delivery of an SBRT field. The non-gated delivery 
exhibited a much larger dose map with a much different 
dose distrubiont to the target than the gated delivery. 
Target motion was introduced using using 4D-CT derived 
tumor trajectories. Quantitave analysis such as this can 
aid in determining when gated treatment is desired. 

MapCHECK XY/4D Workflow
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Your Most Valuable QA Tools

Worldwide, hundreds of users agree that IMRT QA with MapCHECK is precise, efficient and easy. 

MapCHECK XY Empowers

• Measure large fields with auto combine feature
• Remotely position MapCHECK during the measurement process to increase detector density when desired 
• Remotely position MapCHECK for MapCHECK’s precision MLC QA procedure

High Density/Large Field QA

MapCHECK XY allows large field sizes and automatic 
expansion of the high density (221 detector) MapCHECK 
10cm x 10cm inner field. Preloaded templates, such as 
the Head & Neck template pictured here, concentrates 
detectors where they are needed most, and increases 
the overall field size and detector density. By combining 
multiple measured array positions, it is possible to double 
the detector density. You may edit these templates or 
create your own as needed.

• XY/4D Table - (p.n 1175000-3)

• 4D Software - (p.n 1175032)

• EPIDose Software - (p.n 1214000-0)

• MapCALC Software - (p.n 1213000-0)

• Additional vault package - (p.n 0223000)

Optional Accessories:

• Varian Isocentric Mounting fixture - (p.n 1175000-V)

• Siemens Isocentric Mounting fixture - (p.n 1175000-S)

• Elekta Isocentric Mounting fixture - (p.n 1175000-E)

• MapCHECK hardware & software maintenance - (p.n 1175-MC)

• MapCHECK software only maintenance - (p.n 1175-SC)
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