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Core Tools > MapCHECK™

#1 Requirement:
Small detectors do not hide errors
No warmup time, no waiting
- Calibration stable > 1 year
- User calibrated

#2 Requirement:
-« Beam QA
« Film support: EBT & EDR2
Anatomical structure filter
MLC QA
Respiratory Motion/Gating QA (XY/4D)
EPID based analysis

Combine feature to increase field size and -
data density
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Why Diodes?

m IMRT fields are collections of small fields with
steep dose gradients

Small field beam scanning results are best with a
diode

»  The same is logically true with IMRT fields

Detector response for a 2cm x 2cm field

—— MapCHECK Detector
— EBT Film
— lon Chamber
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Dose Volume Averaging

Case Study: Beam modeling error detected by
MapCHECK

@ (b)

Old model, New model
(6 mm chamber) (2 mm detector)

m The small diodes in MapCHECK detected the
beam modeling error in (a), where the data was
collected by a large volume ion chamber.
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MapCHECK: Current Version

B MapCHECK

File Edit Setup Tools Help
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Chart: cGy Chart: Gy
230 230
@%& : 207 @%& : 207
- 154 * =154
g ﬂ m 16l E ﬂ m 16l
MapCheck =135 Plan =135
Orienkation: : !
nepnalon Measured _gg Cisy Offzet: TPS o
- Hmm: 0 =69
- 45 . =g
=23 | mm 0 -z3
Fiatation:
i Difset: 0.0[(deg)
Az 0 Edit
i 0 ﬂ ’
&I Stouct Info .
Gantry: 340
|C:\SNC\MapEHEEK\ASTHD 2006 D atahStructure Import Demo D atasMeasured File bt \ij |E:\SNE\MapCHEEK\ASTHD 2006 Data\Structure Import Demo Data\Planned File.dem \IJ
Select  None | Dose | Morm | Zoom | Profle  Fuler | Clear RS: |C:\SNC\MapEHEEK\.&STHD 2006 DatabStuctur, YRS, 1.2 246352 71.4 2358 416615 200607201 11702.dom | (=5 - @
jhj! Pf@ﬁfhle/Hlstogram / Structure [ssa —s= | =
ﬂ;ﬁ ﬁ o ' °G1V0 4 % Difference (Set!-3et2) .
g - TR T e i
w3 g5 = 1
Analysis =5 |5 gq [Structure Summary BHEE-.... -
Compare Com p ar | SO n =5 5 an ] Name Color | %Pass | PassPls | FalPts | TotalPts j
ol ¥ : -5 BqCustom Oop: 0 0 0
: =i M Reooy e 29 25
TH|10.0 - =-8 5 20 [XLLUNG AT e 134
D EAL . o Ptuneao  EEEEws 1m0 1
mm|[20 , s [(X]0PT PTV =7 s n 163
#Pass 850 . 0 R LUNG G 23 2 k]
Pass 204 ) DOSFMALCORD (0000 5 0 5
Fail 37 - [esophagus [ Jms 2 3 7
Total 245 [heat kB 11 51 B
Cale Shift #{Eptv mass [Css10 148 a0 168
o]t volume [ £8 3 71 A4
B ﬁ Select &l | Select None
Gl -5 SEL 19545 19867 322 -1.56 0.00 00 0.0




" I
Anatomical Structure
Filter

m There is a need for more intuitive and clinically relevant
tools for IMRT QA

Relate QA “failures” to contoured BEV patient anatomy

m Benefits

See if there are any ‘cold’ spots in your PTV mass

See if there are any 'hot’ spots in the patient’s critical
structures

m Must account for patient isocenter, couch angle, gantry
angle when projecting structures AIBO
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How It Works

STEP

Select Structure File E|

Structure File: | E
Plan File:; | E

k. Cancel |

S5elect Beam
- e e

Beam Mame | Gantry [deqg) | Eeam Description | .................................
Field 1 340
Field 2 20 Eae]
Field 3 G0
Field 4 100 Patient Setup:
Field 5 140 I—_|
Field B 180

TEP

1) Select DICOM
Structure &
Patient Plan
File

2) Select Beam

3) Accept Gantry
STEP Setup

Patient Setup Information

Dioze Data Setup

Patient Orientation;

Couch Angle [deg]:

Ecc. Couch Angle [deq):
Ecc Auwiz Length [mm):
Fatient 150 Center & [mm]:
Fatient 150 Center ' [mm]:
Fatient 150 Center £ [mm]:

G antry Angle [deg]:
Source Axiz Distance [mm];

Drata Plane Depth [mm];

HFS
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Linac Settings
M amne:

Senal #: -
Manufacturer. -
MLC Tope:

Ganty 0 Position:  Face Down
Gantry Botation:  Cw
Couch Rotation:  Chw
Ecc Couch Rotation:  Chw

Gantry Angle Range: 04360
Couch Angle Range: 04360
Ecc Couch Angle Range: 04360

Select Linac




ructure Results

—
Structure Summary [is:] I
B MapCHECK . _
a— Marne Color % Pass Fazs Pts Fail Pts Total Pts
=
File Edit Setup Tools Help
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Orientation: Pm .
. -
; - 1
Cax Offset:
#mm: 0 ’ --
om0 . b N —
Edit | . 10
- - w*
.
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MLC QA

Quantitative Results

STEP

B mLc QA

1. Create Plan | 2 Measue | 3. Perform Analysis |

v MLC Type: |Varian120 ~ &p Print Instructions

Below is a visualization of the movement of the MLC banks over the MapCHECK.
1) Left MLC +7 cm, Right MLC -5 cm 2) Left MLC +5 cm, Right MLC -3 cm 3) Left MLC +3 cm, Right MLC -1 cm

4) Left MLC +1 cm, Right MLC +1 cm

o= @ Thap

7) Left MLC -5 cm, Right MLC +7 cm

.
/ amm

Field Size:

.
e

5) Left MLC -1 cm, Right MLC +3 cm

EEali )

£) Left MLC -3 cm, Right MLC +5 cm

=)

STEP

1. Create Plan 2 Measure I 3. Perform Analysis I

1) Picket Fence
Plan

2) Measure
Picket Fence

3) View Results

E mcor 59(=)

[ View Shift

<< Previous Position |

&$ Print Instructions I

Current Y-Shift: 2.50 mm
Total Shifts: 2 (12
Total Picket Fence Exposures: 2

)

STE

1 ¥V Lasers

MLC
Analysis
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MLC Analysis

STEP

B MLC QA

1. Create Plan I 2 Measure 3. Perform Analysis

Step1: (& Load MLC Positions... I

| C:AD atatMLCOAY akubsTesting\Test1.mlc

Step2: (& Select Measured Files...l

C:AData\MLCOAM akubsT esting\Measured2. 5+Y(1n).txt
C:\Data\MLCOAM akubsT estingiMeasured2.5-Y(1n).tat

Enter shifts in Y Direction for the files above [in mm, e.g. -2.5 or 7.5;
Filel  File2

25 25
Step3: [ Select Plan File... |

]C:\Data\MLCQA\JakubsTesling\TEST1.dcm

{Perform MLC T4 Close
MLC QA Histogram
P 1) S L SR . S I . S CA B S
L A (R L
t0sfezies e dentlonsalisni o
(30 SIS, Sy B S e
0 T 1 t y t

Average Enor

Standard Dev: 2 26 %

&h Print MLC 04 Result

Average Error: 2.43%

Std Dey: 2.26%

-----------------

picket fence Average error

60%
* y =-0.2269x + 0.034

40% 2
\ R2 = 0.9967
20%
0% \
-20% 1\
-40%

|

_60% T T T T T T T T T
25 -2 -15 -1 -05 0 05 1 15 2 25

MLC gap offset [mm]

“A1mm MLC
error equates to
a MapCHECK
measured error

of 20%” A IBO
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MLC: Leaf by Leaf

B Print Preview

Frint... | Print To PDF... |% <= Fage of 2 =g @ 100% =| Close Current Printer:Brother HL-1440
A
MLC QA Analysis Result 1
Field Size : 10x10 Date : 5/27/2007
Linac Type : Varian 120 Institution : {null)
Awverage Error: -2.38% Sign Off :
Standard Deviation : 2.23%
Measured % difference from plan
X[mm])
-bD -30 -10 10 30 50
52.5 41 -0 -4.8 65 71 37
47.5 3.8 -2.5 -1.4 -1.4 1.4 2.3
- 42.5 0.8 2.7 2.1 -1.0 1.2 1.6
An a|yS|S data PR
325 5.4 5.9 0.0 01 15 1
275 5.0 -4.8 -1.3 -1.5 -4.0 -4.3
for eaCh Ieaf 25 &0 a8 29 05 17 a2
17.5 -249 -25 -1 0.4 1.0 2.2
- 125 . . T— . 19
&os s 42 385 27 35 ar P
pair T
-2.5 -4.0 5.4 -3.4 21 26 -39
-F.5 5.1 -35 -0.1 1.2 07 0.4 n
-12.5 -3.4 -4.1 -4.1 20 36 36
-17.5 1.7 -2.0 -1.8 0.6 16 25
-22.5 -4 -39 -38 1.8 33 30
-27.5 -1.9 -1.0 07 3.3 1.0 0.8
-32.5 -4.0 -4.6 -4.0 -1.9 31 35
-37.5 0.7 1.2 0.7 1.2 04 1.6
-42.5 2.3 -2.4 -3.0 -38 2.4 25
-47.5 1.7 -1.8 28 0.4 0.s 1.2
-52.5 -4.9 -9 8.1 5.0 5.4 -4.1
a,

Ingenieur Biiro Ozimek



" N
MapCHECK XY/4D
Respiratory Motion/Gating QA

May,,
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XY /4D Workflow

4D -CT () TumMOoR TRAJECTORY @ wrorT TPS

DATA PLAN  pLAN

MapCHECK™

Tt | o

QA (@) simuLaTE &

MEASURE (4 compaRE DOSE &

ANALYZE ITV &/OR
GATING

|l

TPS

X-BEV STRUCTURES
Gating

Surrogate
Simulation '
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GAantrv ’)7%
B Gantry 315 Motion is Beam
Geometry Specific

e = x
(Cantns 1 J)ﬂ : @
Gantry 22.'% |
|

A4
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XY/4D Interface

Boom 3.28cm -3.28cm Room £ 3.29cm

-3.28cm

-3.25cm

0

Luial Wisw
Foom =

2.25cm

-3.25cm

Sagittal Wiew
Foom v

3.2Bcm

Fiu)

3.25cm

Roam £

-3.25cm

-
Plan List

| J| |

IRIREEETE

Pozitions

v |z |t v v oo

-3.25cm

Corona

Ro

| Wigw
onn

3.25cm

Beams Eye Wiew
Gankm

11048 |-2.01 -0.01 0.00 |0.08 018 =
2 |051 1.92 -0.07 0.48 -0.64 2.44
3|02z 084003 092 -0.22 0.79
4 (012 046 005 1.38 0.35 0.70
5 |-0.04 -0.14 -0.01 1.84 0.03 0.30
& 000 0.00 000 230 -0.02 0.5
|7 |-0.01 026000 276 033 174

9 (033 167004 368 028 -0.4C

MiNdR A ARNNN 414 nnd [N 3=

#-om Y-om Z-ocm t[zec)

(0]

Gantm'Y

BEY

Final T
017 |-1.05) |

|
g Pazte
Couch Rotation(d): g

Gantry Ratation(d): g
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" S
XY/4D Applications

Beam gating qualification
m  Study impact to moving targets (Structures, ITV, PTV)
m |ncrease data density, field size

m  Supports:
1 Varian RPM
1 Siemens/Elekta Pressure Belt

m Publications

O “On the dose to a moving target while employing different IMRT
delivery mechanisms”

m Eric D. Ehler, Benjamin E. Nelms, Wolfgang A. Tomé
Radiotherapy & Oncology Journal of the ESTRO, Volume 83, Issue 1, pg. 49-56, April
2007

O “Quality assurance device for four dimensional |A 9
modulated or stereotactic body radiation therapy and; B0 imek
gating using patient specific intrafraction motion kernels”
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EPIDose Workflow

EPIDose

L

Physics
Modeling
Module

/

7 ] ) Baseline
Absolute

Dose Data

W T B ’“:."?
£ f”//'L \
.\\)‘?ir';‘ — : — |

\_

QA Comparison in
MapCHECK

Ingenieur Biiro Ozimek



" A
From Image to Dose

—

)

|

AT <>

)

100cm SPD 100cm SPD

“Apples” to “Apples” Dose Plane

140-145cm SPD
no buildup

Comparisons

Ao
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EpiDOSE Physics Modeling: VarianiX_6MVY.spm

General

(T
Hutput s, FS

Output facto
EFIDOF &

Doze OF A&

Femel

Calibration

EpiDOSE Physics Modeling: VarianiX_6MVY.spm

General

Qutput Yz FS

W_
ikemnel:

EpiDOSE Physics Modeling: VarianiX_6MVY.spm

Calibration

General . Output Vs, FS Kemnel i Callbrati

2D Wide Field Cali

Dose Calibration Map

bration

MU EFID DICOM RT MapCHECK Dose
File File ~—
5 | = - §
50 || =l E -
100 | || - =
200 || = -l 8
o
| Calculate Doge Calibration Map | >

Save Model

[=]}
ol

Idle

Cancel

Color LUT: Slope

X Position {cm)
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EPID QA

The result?

EPIDose physics model smartly accounts for
differences between EPID response and tissue
dose

EPID image {EP,DOSE 1 EPID dose

EPID to Dose
Conversion Algorithms
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New Arrays

sBeam

Wradiosurgery

Mo
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