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Reference Manuals

Reference manuals are on thew.MathResolutions.comwebsite also accessible from
www.DosimetryCleck.com There is also a search button at the top of pades that will
search the entire website.

An overview is provided hemufficient for normal operationRefer to the reference manuals for
details. The program is automated throughout but optiare provided for manual operation.


http://www.mathresolutions.com/
www.DosimetryCheck.com
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Dosimetry Check is an/Klotif program, native to UNIX/inux, and will run on Windows with
a third party X server.

Import of the Treatment Plan in Dicom RT

Export the treatment plan to a designatedctory folder). You must export the CT scans, the
structures file, thelan file, and theéhree dimensionalose file

Number of Fractions

It is your choice in the planning system whether or not to export the dose for one fraction or for
many. DC will pick up from theDicom RT download whether the dose is being shown for one
fraction or many. If more than one, DC will multiply the dose it computes by the number of
fractionsand compare that to the imported dose from the planning systeennumbeof

fractions is show on the Plan dolbar and can be changed:

Number of
Plan Toolbar fractions

|# FractionsfNormalize

Click on the DosimetryCheckTasks (DCTasks) icon on the desktop and select program
ReadDicom@eck or run the same directly.
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Click on ReadDicomCheck

5< DosimetryChefkTa ==
i

New...l SeleJt...l I EI

Read in a Paient Case and Plan Read Integrated Beam Images

Read in Dicorh RT protocol files {ReadDicomCheck) || _Yarian EPID {ConvertEPIDImages) |

Get Elekta EFID Images (lviewToDicom) |

Read in RTOG protocol files (ReadRtogCommand.bat) Convert Elekta Images {Conve rtEPIDImages]l

TR [T T Siemens EPID {ConvertSiemensimages) |

Map Check (ConvertMapChecklmages)

Read InfCheck EPID Calibration Image
{CalibrateEPID.exe) PTW 729 { ConvertPTWZDImages)

Run Automation Program (AutoRunDC.exe)

Matrixx {ConvertMatrizxzimages)

|
|
Kodak CR {ConvertKodakCRImages) |
|
|

IMAT {ConvertiMATImages)

Run DosimetryCheck to Auto Report

Run Dosimetry Check Program |

Start the Batch Que Program (BatchQueProgram) |

EXit| Beam Data Utilities Tomo Beamn Data Utilities  Other Utilities HE'P---|

If run from DCTasksthe program writes out to a log fitdcstdout.log If from a command
prompt window you will see the same written to the windd@le ReadDicomCheck toolbar is
shown below:

ReadDicomCheck Version 3, Release 0, 27 May == X

l Exitl Patient | Auto Read Casel Stesked hneape Sely Paw | Setont froslrainy Conlouring |'°‘-“t‘J REPDﬂl HE'P---'

| Select Screen
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For normal operation,hi t he A Aut o Read Caseo0O button.

Click on Auto Read Case

E“itl Patient | Auto Réad Casel Gtanked hnae Sels B Sofent fnomlmatoy | Loniouring

You will get a file selectiomlialogbox for selecting a singleikctory:

Either ype in a path here. End withatways.

Filter I go back one uirecturyl
I“G DhAnages. d\&mg_DE_HeadNeckDicum. d’*

Directories Files Date Size (bytes)

i ~oT 0003, DoM 16Feh2015-14h-14n-34s 526 186k |2

images. d J CT__0004. DCH 16Feb2015-14h-14m-34s L2e. 198k ~
10Tune2013Vantage. d CT__0005. DCM 16Feb2015-14h-14m-34= 526, 192}
18xairGap. d CT__000&. DCM 16Feb2015-14h-14m-34= 526, 192)
adac_rtog CT__0007.DCM 16Feh2015-14h-14m-34=s 526 192k
BirGapCorData. d CT__0003. Do 16Feb2015-14h-14m-34= L2, 192}
ArtizeSiemens. d CT 0009, DCM 16Feb2015-14h-14m-34= L2, 192)
fug 06 HeadNeckDicom.d CT__000&. DCH 16FebZ015-14h-14m-34=s 526. 192k
BirminghamTomno. d CT__000E. DCM 16Feb2015-14h-14m-34s L2, 192}
BirminghamUE. d CT__ 000C. DCM 16Feb2015-14h-14m-34= 526, 192}

d £

File Hame - Enter Hew File Hane Sort File List by:

I Alphabetically | Date - Time| File Size

K ;ﬁ;;g}%ﬂ;l Cant:ell Help...] _I Show Complete Path (in)

Click OK Or mavigate here to directory that contains the downloade
plan, showing the files on the right.

Navigate, either by typing in a path in the Filter box (always end the path with a wild. cRfd *
would show all files starting with the letterf& examplé or use the Directories tree on the left
to navigate where the plan dovaadis where you see the files on the rigimidthenhit the
AnOKO button.
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The program will <cr eat e Gdredaryrwighahe direcgoryadme | der )
made from the pati ent 0 sandwithite patient ID dpendeDiothe m RT
directory name It is important to generate the name from the plan file as the automatic function

will be lookingfor the same exact namaed IDin the EPID Dicom fileso associate the EPID

files with the patient

The program will displagll patients and plans found in the above selected directory and you
will have to pick one (only one shown in the below examipyeglicking on the choice and then
the OK button

Click to select the patient
and plan

TS —

Select Patient - Flan

IDuck"Dnnid: IMRT neck I

oK| cancel| Help...|

Click on OK

If the accelerator name in the plan is not the same as imBtgi Check, you will have to pick
the accelerator with the fASelect Acceéner ator o
that shovg thecurrent choice, likéont name and sizia Microsoft Word).

Manual Import

If anything goes wrong, you can seldiles manually. On some rare occasions, for example, the
plan mght not properly identify th€T scans that belong to the plan. To do manually, select or
create the patient under the Patient dolivn. The program is designed for all plans to be unde
the same patient name.nter theiiStacked Image Setpull down
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version 3, Re

| Stacked Image Sets | Plan | e

Hew...

Select...
Read in Dicom RT Structures (RS)...
Display Room Views...

Options...

either select an existing image set if one was alreadyimdadthe plan, or select@v to read in

a new one. A stacked image set is any set of CT scans (osddR$ that togetheare related
geometrically from which a three dimensional model of the patient can be constrificted.

reading in a new stacked images set, you will get a popup asking you to type in the name of the
stacked image set, while showing any existing image sets

i ¥
}Qf Enter Name for Image Set lﬁ_J

/_/ Enter aname for thanew
II stacked image set here.

oKk| cancel| Help...|

Other existing image sets:
SingleCT 26-Mar-2014

Other existing sets for th
patient are shown here.
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You will then get dile selection popup. Navigate to where the CT scans are and select them

Typein path to where the CT scans are or navigate with directory
below. Note CT* displays only files starting with CT.

Filter

go back one directnryl

IIG shimages. dyvAug 06 _HeadNeckDicom. dACT*

!

Directories Date Size (bytes

G: a0g 3
images. d
aug 06 HeadWeckDicom. dgfc

~ Move File “* Copy File

Selection Policy: “* At Random - Contiguous | Sort Fle List by: Nphaheticallyl Date - Tlmel File Sizel

0K| Cancell I Show Complete Path (in) | Select All| UnSelect .P|.II| Help...l

You can use the Rér to display only filesstartn g wi t h t he | etters CT, t
Or you can simply click the mouseorcea CT scan fil e. Use AAt Ran
mi ght be separated in a |ist. Use AContiguou
while holding down the shift key click on a file at the other end of the list. Note that you can
arrange the files alphabetically, by date and
continue.

After reading in the CT scans, selextréad in the structures fil®n the file selection popup,
select the structures file (which usually stawith RS).

Then on the Plan pull down:

Flan || Sedand Anoeiprainy

Read Beams File {plan} (RP)
Read Dose File (RD)

select to read in the plan file first, then the dose file secémthis manual selection modéet
program will only issue a warning if the CT seare not related to the plan.
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Reloading a Prior Plan

You can reselect a plan already read in. The program will overwrite the plan data and delete any
prior computed dose. To reload the plaelect the patient and the stacked images set. Then
select the plan. To reload the plan dose you have to read irathBlglffirst.

SetUp Patient Model for Dose Computation

It is next necessary for you to be suret tthare is a designatdtOl (region of interest outline)

that represents the external contour of the patient, separating patient frqratieohn Some

planning systems such as Pinnacle and TomoTherapy do not require such an external contour.
DC does.Most planniig system including PinnaclEgclipse XIO, and RayStatiowill export

the external contours and label them as such in tbenbheader so that@®detecs which ROI

is the external contowand so will pick up that designation automatical@therwise use theC
contouring package to create an external contour automatically or manually. See the
System?2100 reference manual un@utlining Regionf Interesd section for details on how

to use the contouring package.

The contouring packade
accessed here.

% BHAZ ReadDicomCheck Versicn 3, Release 2, 20 July 2015 Main Toolbar | == 2 |
Exit| Patient | fwlo Read Casel Stacked Image Sets Flan Seiuet fnoplmainy o | g:mtnurins || Auto REP““" HEIP""

| Contours...
= Select Screen
IsoSurfaces...

1

The Contouring Toolbar:

-
!5« BHA2 ReadDicomCheck Version 3, Release 2, 20 July 2015 Contouring Toolb C=aEen X

Retu...| Seloct Image Set  SIS_13-Apr-2015 s | Volume

Select Yolume BODY = | Contouring Off = | HB'P---| ‘

|jl|| Select Screen "

Be aware that the Dicom RT standard only covers how contours are transmitted, not how
volumes ae made out of those contoursFor example:

1 By defadt in DC, inside contours are not holesthe created volumeYou have to tin
that s for an ROI volume.The exception are ROI volumes of type SUPPORT Dicom
RT (3006, A4) for which holes are allowed by default.
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1 The average densityisused fortwamo>r e R OI 6 s ftlapdintTheretiseota e c t
concept of one ROI inside another.

1 By default shape interpolationtisrned on in Dosimetry Check (interpolating the shape
between coplanar contours that are more than 1 mm apart).

1 Contours may be in plas@ther than the transverse plane.

1 The process in DC is to voxel map the volume, then to generate a 3D triangulated
surface. The voxel map determines the voluifigere may be differences for contour
lines running through a voxel as to whether the vax@l or out of the volume. The
surface is used only for display.

1 DC has the additional feature of generating three dimensional isosurfaces, but volumes
are not generated from isosurfaces. They are used for display only, such as bone.

You must review theoach model from the plan, or create one in DC (you can arakese

template). If a separate ROl was used for inside couch top and outside, you must create a third

ROI using the combineolumestool( i New Vol ume from Ol do on the
the Contouring Toolbatp make a new couch top from the other ROl minus the inner ROI, and

delete the formersSee t he A Out | i ni segtiorRretlepiSysters2100 fnranbaht er e s
and thefiStacked Image Set: skin, densiiy the DC reference manual

Al | ROI 6s that are to be assigned densities m
the planning system, except for CMS XIO because XIO incorrectly marks all ROl volumes not
assigned to have been assigned the density of one). The programspaly a pop up showing

R O | thashave an assigned densitgm the planning systemvhen the structures file is read

SelecteStacked Image Set
Options here.

¢ BHAZ ReadDicomCheck Version 3, Release 2 20 July 2015 Main Toolba_ = E] = |
- —
Exitl Fatient |H.utn (AL Casel §tackel Image Sets | Plan | Gelent Moosmvaity o | Contouring | Auto Report| Help...|

| Hew...

Select Screen
Select].

| Read iff Dicom RT Structures (R3)...

Display Room View...

Options...

Use the Stacked Image Set Options Toolbaetect skin boundary, select CT number to density
curve,andpick specific pointdor calculation.
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|5 BHA2 ReadDicomCheck Version 3, Release 2, 20 July 2015  Stacked Image Set i e B
—
Retum...| select Image Set SIS 13-Apr-2015 | Edit...| Stereotactic Frame...| Points...| Markers...| Output Contours...| Skin...| Density...|

Select Screen

“~ S18_13-Apr-2

-]

For further details on ReadDicomCheck, sedibieom RT Download section of the
Dosimetry Check reference manual.

Set Up for the Auto Report

After the patient model is corr dftetmakngylrect #fA
selections click the ASave Datao button. Thi
able to generate a report.

Click on Auto Report
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r ———
% Duck_DonaId_ﬂg ReadDicomCheck Version 3, Release 2, 20 July 2015  Main Toolbar = X
Exitl Patient | Auto Read Casel Stacked Image Sets  Plan Zlexn = | Contouring I.H.utu Repnrl.l HEIp...I
)

[ — — — | — | — FY |
| { I 1 1 { I 1 [ — ik

b Select Screen

Gamma CrHteria [~ Points Report
Distance in cm

~ SIS 10-Jul-2

Pick Point for
Percent Difference 2 L7 (ETNER

= Iso_IMRT _neck |
Dose Normalization Value cGy

Compare 1D Profiles
Select Axes ~ w v [ Z

I Convert background to white(in)

Compare 2D Dose

Select Flanes |~ Transverse [ Coronal [ Sagittal
3

| JRTT
Set Line Width

15
| J
Set Dose Margin for Zoom

Select % of Honm Dose

I 100% _195% [ 90% _183% [ 80%

7% [ 70% _165% [ B60%  _55%

[a80% 145% [ 40% _135% [ 30%

A25%  J20%  J15% =sille—tbbe—— | Click on Save

.4

G |
amma Isocurves Data Screen Control... |
Select Planes [~ Tpfizvarse |~ Coronal |~ Sagittal

. Haoxi Frame &J ﬂ
r -7 T I fusbs Janin
Save Bﬁ| cancel| Help...| Contrast...

i Rotate...|

For details see the Plan section of the Dosimetry Check reference manual.

Select the gama criteria values (dista@én cm and percent difference) including tiseto
compare to (what the percent is.ofhe program will default to the plan dose at the average
isocenter of all the fields.

Note that if the normalization dose is 100 cGy, then in a low dose regiongth
difference between 11 cGy and 10 cGy is 1%, not 10%. This is a basic concept for
evaluatingand comparingplans.
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Then seleca point (normally isocenter) thall the generated planes and line plots argoto
through.

Then select desired dose valugsdf the normalized do¥éo plot on the dose comparison
isodose plots

% |
Gamma Criteria I~ Points Report
Distance in cm .
.30 Pick Point for
Percent Difference 7 0 Below Cente Select a point
o : Iso_IMRTfeck i |
Dose Hormalization Value cGy £aa7 ]
Compare 10D Profiles o
Select Axes ~ x [~y [~ 7 Enter dose normalization
value and gamma criterig
I Convert background to white(in}

Compare 2D Dose
Select Planes = rransverse [~ Coronal [~ Sagittal
3

J R
Set Line VAdth

13

| : 1 Select dose % values
Set Dose Margin for Zoom to plot

Select %% of Honm Dose

100%  _195% [ 90% | 83% a0

A73% I A% _I63% [ B0% 1 55%
Fa% Jd45% [ 40% _135% [ 30%

25% 120% _115%  110% 5%
= z ]

Save Datal Cam:el' Help...|
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Next select the structures to show gamma values in the gamma volume histogram:

Gamma Yolume Histogram Dose Threshold Percent

Gamma Volume Histograms

I adGy I ant_awoid

1 60_Gy_wvol ™ brain_stem

Select structures for display
| BBGY _| brain_gtem_5mm of gamma volume

histograms
[~ Body

I Lt_lLens esophagus

I Lt Optic_Herve  _| inf_avoid
- Lt eye | inner_ear
I Lt_parotid I left_br_plexus
I Mandihle I It_clavicle

| Optic_Chiasm | oral_cavity

I Rt_Lens [~ petvol

Save Datal Cam:el' HEIp...|
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Then selecthe region of interest (ROVYolumes for the dose volume histograms. An ROI
volume is the volume generated from the contours of that volume.

| v DCAutoRepaor » E
= : Y
Dose Volume Histograms
[~ 584Gy 1 ant_awvoid
| B0_Gy wuol ™ brain_stem
p— — | Select structures for
i display of volumedose
™ Body histograms
I Lt Lens esophagus

I Lt Optic_Herve  _| inf_avoid

- Lt eye -l inner_ear
I Lt_parotid _I left_br_plexus
I Mandible I It_clavicle

| Optic_Chiasm ™ oral_cavity

I Rt_Lens [~ petvol

e oo oo o . . .. ]

Save Datal Cam:el' HEIp...|

Note that the program will remember your choices. If you consistently name volumes the same
way the program will default to those names.

Viewing the Patient in 3D

View the patient ath couch model in 3D to verifyf-or viewing the patient model in 3D see the

A3D Viewso section oCGl itdhlk tSlyestmmm@dd Comatntod 6 B
on the bottom left of the main application. You will get the popup shown below.t SelécMa k e

New Screeno, t hwhioh sgeeifleehow mahytframes aeytwbe in the screen.

Enter a label for the screen you are making and then click on the OK button.



Dosimetry Check Operating Manual, Pddgeof 43

— | 2: Select

layout
hanke Hawr Ss:mm;l BT T

Tl ezl

2xz| 5x4 |

/ 3:add a

label

SEED

Mumber of Columns 1: Select
Screen
Number of Rows
= Screen Cuntrul.../ﬂ| Control

Screen Label aq / Rl Pragne &J EI

I fuah FeEwn
DK| Can[:ell Delete Screen| Help...l |
[ — — — —— | Contrast...

Hutate...l

On the new screenlick the mouse on the fragrtoselect that framéor the next image

Select to fAEewospl ay Room V

% BHA2 ReadDicomCheck Version 3, Release 2, 20 July 2015 Main TDoIbar.

Exit| patient | Auto Read Case' Stacked Image Sets | Plan | Sede

Hew...
Select...
Read in Dicom RT Structures (RS]...

Display Room Viewr...

DOptions...



X DisplayRoomVie ' 5

Select Image Set

SI15_13-Apr-2015 Z| |
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1: Select stacked image set

2: Select Done

Note that in general, if you have read in more than one stacked image set, you wil seledt
the stack image set from the optionme@ul i ck on
the selected frame for the selected stacked image set.

Shownbelowis an example of 3D view ofgatientmodel, with theexternalsurfaceshown

t he

AfDoneo

button

transparent 64%, a bone isosuface (not from contalnsreexternal hardwarevasalso picked
up), a couch topnodel, and @ouchrail model. Rotate the view to be sure the couch top is
hollow inside if that is the desired case. Use the wheels around the edge of ther fdaagethe
mouse The wheel widget may be dragged beyond the wheel.y@lt@v triangle s clicked on

for single steps.

t
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> BHA2 ReadDicomCheck Version 3, Release 2, 20 July 2015 Main Toolbar

Exit] Patient |Aum Read Casel Stacked Image Sets Plan Select Muceleratoy I Contouring
|

Select Screen
+ SIS_13-Apr-2
A 3D
ey ;
(
o Screen Control... |
""-u__._ - = Hext frame: 4| vl
R - 1 Auta Zosmn
Contrast...
Frame Control : - i = Rotate].
Frame control for settings of Wheel widget
i ndi vi du the dighp | Rotate
control for

more
options
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Automatic Processing

Automation is setip by defining three folders for each EPID to be monitored: a calibration
folder where the calibration imad@ié is to go(never used for TomoTherapy)pee-treatment
folder where prdreatment image fileare to go, and an exit folder where exit imélgs are to
go. You should always deposit the calibration imigefirst. The program cycles through the
three folders and then waits. Some tiaqgsebetween thealibration deposit and the clinical
files might be needed to guartee that the calibration file processed first.

Export the EPID clinicaimage files(on in the case of TomoTherapy the Dicom detector tiile)
the pretreatment or exit monitored direcy (folder). You will get either the completed auto
report, or a pop up of the log file as to why the report could not be processed and gefémated.
program has no way to tell the difference betweertn@a@ment images or exit images other then
the folder those image files are depositetin

Seett A Aut omati c Pmageessbogeo€CompPaDi manmlto( Aut o)
set up for automatic procesg, and for its limitations. You must start thato run program or
you can add this progradutoRunDC)to start when the computer is boated
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Click to run the automation monitoring
program.

TomoTherapy

For TomoTherapy, only the Dicom export of the detector file can be placed in a monitored

directory. The binary file that is not Dicom cannot be proceastmmatically because it

containsno ot her i nf or mat i o nFosthediharydilss, ypuhmaustqumat i ent 6 S
Dosimetry Check and select to read in the binary only file (under the Beams pull down on the

Plan Toolbar, or under Options on the Beam Toolbar).

Specifying Calibration for Automation

IMRT (Intensity Modulated Radiation Therapy) integrated images and IMAT (Intensity

Modulated Arc Therapy) integrated images such as RapidArc (Varian) or VMAT (Volumetric

Arc Therapy) are calibrated relative to monitor units by a calibratage for known monitor

units. The calibration image is typically a 10x10 cm field size for which the definition of the

monitor unit has been stated in terms &kl size,distanceo the surfacedepth, and dose rate

in cGy/muin the beam datadirestoy i n t he fil e ACali brationnno
energy such as 06l'he calibration image is integrated in air with nothing in the beam.








































































