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@ FN MOTOL KRF 2022

Eclipse Scripting APl (ESAPI)

®  Programovaci rozhrani zabudované do Eclipsu
»  Pocatek v Eclipse v.11 (~ rok 2012)

»  Umoziuje vytvaret programy vyuzivajici pacientska data (otevieného pacienta
Ci libovolného pacienta v databazi)

External beam planning

Brachytherapy planning

Rapid plan, optimalizaCni kritéria

Portal dosimetry

Smart Segmentation

Image registration

AVER VR VIR VRV A V¢

»  ESAPI je implementovano jako C#.NET knihovna

»  PyESAPI — Python rozhrani pro ESAPI
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ESAPI médy

®  Plug-in script
®  Spousténé z Eclipsu
®  Pfistup k aktivnimu pacientovi

.
ol

2.2.208 ¢
! OB 7ot snnnnsnnnnns
i cesssesiisie

»  Standalone executable script
»  aplikace spousténa samostatné
»  Vola Eclipse Your S
®  Vhodné pro zpracovani velkého
mnozstvi pacientskych dat

cript

Pyyry J., Keranen W., Varian APIs — A handbook for programming in the Varian oncology software ecosystem, 2018.
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ESAPI - uzite€né nastroje pfi za¢atcich (Wizard)

®  Pfiprava skriptu
©  Ukazkové skripty

@) Eclipse Script Wizard — O x

Create New Script | Copy Example Scripts

Help

Specify the name, type and location for the script. Click 'Create’ to create a working
script skeleton to the selected location,

Marne of the script

00

Type of the scnipt
® Single-file plug-in
() Binary plug-in
() Stand-alone executable
() Visual Scripting Action Pack

Destination Location
|C:\U5ers‘mamq‘xEclipse Scripting AP || Browse...
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ESAPI - uzite€né nastroje pfri

KRF 2022

zacCatcich (ESAPI Help

»  Popis a struktura v3ech tfid a funkci, které ESAPI nabizi

ujp praha

Type in the wordis) to search for o

FitCollimator To Structure Met
lonBeam Methods

Eclpse Scripting AF|
Edlpse Scripting AP

GetStructureOutiines Method  Eclipse Scripting AP| o HistoryUsertiame
AddStructure Method Eclipse Scripting AP|

CanConvert ToHighResalutio...  Eclipss Scripting API = "

VMS.TPS Common Model Ty... Eclipse Scripting API

GetStructure Dvh Method Eclpse Scripting API = JEmoty
RemoveSiructure Method  Eclipse Scripting AP

GetContoursOnimageFlane . Eclpse Scripting AP| = IsHighRes olution
ApplicationScrptlog Class  Eclipse Saripting API

OptimizationEUDObjective Cl... Eclipse Scripting API o MeshGeometry
Structure Property Eclipse Scripting AP|

Structure Property Eclipse Scripting AP| = Hame

Structure Type Conversions  Eclipse Scripting API

Convert ToHighResolution M . Eclipse Scripting AP| - [er—
TradechExplorationCortant P... Eclipss Scripting API

Structure Property Eclipse Scripting AP ey Segmentvolume
Structurs Property Eclpse Scripting API

Structure Property Eclipse Scripting AP| = StrudureCodelrios
IsPoirt Inside Segment Method  Eclipse Scripting AP| ; Vol

Structure Propes Ecipse Scripting AP| = Volume
CreateNewStustureSet Met...  Eclipse Scripting API Top
AddTargetHomogeneityObje... Eclipse Scripting API

Structure Property Eclpss Scripting API Methods

Application ScriptLog Properties Eclipse Scripting API

Structures Property Eclpse Scripting API Name

CanAddStructure Method Eclipse Seripting AP|
OptimizationPointObjective C1... Eclipse Scripting AFI
GetDoseMtVolume Method  Eclpse Scripting API
GetDVHCumulativeData Met... Eciipse Scrpting API
AddReferencePoint Method  Ecipse Scripting AFI
StructureCodelnfo Structure  Eclpse Serpting API
CanSetAssignedHU Method  Eclpse Scripting AFI
AddEUDObjective Method  Ecipse Scripting API
IsHighResolution Froperty  Eclipse Serpting AP
AddMeanDoseCbjeciive Met... Eclipse Scripting AFI
<

% | AddContourOnimagePianz
o And

% | AsymmetridMargin

@ | CanComvertToHighResolution
% | CanEdtsegmentvoiume

® | CansetassignedHU

VIR SEE S EEA RS ESHHRER TSR NRNRRNE GG Ran e Imuew
<

% | ClearAllCortoursOnimagePlane

[ Search previous resuts ® | CorwertDosel evelTostrudure
I Metch simiar words % | CowertToHighResolution
I Searchttles only

[ Eclipse Scripting API - O X
s = = M

Hide: Locate Back Fomward  Stop Refresh  Home Print  Options

Conterts | Index  Search | Syntax .

Description
Returns the appraval history of the FTTEE.
The certer point of the ERTEIE.

The color of the ERTEE

A comment about the object.
(Inerited from ApiDataCbject)

The DICOM ty pe of the EXITRINE, for example, PTV, MARKER, or ORGAN.
Cheds if the TR has a segment.

The date when this object s last modiied.
(Inherited from ApiDataChject)

|gm:ture ;I j public class : Apibatadbject
List Te Displ
ﬂl i‘ The FTITAIE type eposes the following members,
Select topic: Found: 403
Properties
mmon. Model ipse Scripting Name
Structure Methods Eclpse Scripting API ~ Approvaistary
TradecffExplorationContext C... Ecipse Scrpting AFI
StructureSet Class Eclipse Sciipting API = CenterPaint
Structure Properties Eclpse Scripting API
StructureSet Methods Eclipse Scripting AP o Calor
AddTradeoffObjective Metho... Ecipse Scipting API Comment
TradeckExplorationCortext .. Ecipse Seripting AP| =
Impiicit Conversion (Structure... Eclipse Scripting AP
FtMLCToStnucture Method (... Eclipse Scripting AP = DicomType
Remove TradeaffObjective M... Ecliose Seriting AP
lonBeam Class Eclpse Scripting AP| = HasSegment
CanRemoveStructurs Method  Eclipse Scrpting API 5
FitMLCToStucture Method (.. Eclipse Scripting AP o HistoryDateTime
Beam Class Eclpse Sciipting API
Beam Methods Eclipse Scripting API = HistoryUserDisplayhame

The name of the last user who modified this object.
(Inherited from ApiDataCbject)

The iddentfier of the last userwho modified this object,
(Inherited from ApiDataObject)

Availabilty of this property depends on your Eclipse Scripting API license] The identifier of the
Chedks if the ETT=IG is empty.

true if this is & high-res olution RN, Otheruise false,

icturel

The mesh geametry.

The name of the object
(Inherited from ApiDataChject)

The DICOM ROI Number of the [T,
Provides access to the segment volume of the
codes attached to this FTTATE.

The calculated volume,

A collection

Description
[Availability of this method depands ony our Edipse Saipting API icense] Adds the given contour to the given image planz.
Boalean And operation for FTEEE that have a segment model. Provided here for convenience,

Asymmetric margin operation for [XTAITEE that have a segment model. Providsd here for conv enisnce.

Returns true ifthis can be converted to a high-resolution TS

ean be edited

Checks if the HU valug of the [TITENE @an be modified,

Checks If the segment v olume of th

[Availability of this method depends ony our Edipse Saipting API license] Clears the contours on the given image plane.
[Availability of this method depands onyour Edipse Saipting API license] Creates a out of an is odose level,

[Availability of this method depends on y our Edipse Saipting API license] Converts this EXTRIE to a high- resolution FENEMIE. Increases the resolution of the segment volume in cases where the image size is larger than 256x256 vaxels.
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Jednoduché priklady pouziti ve FN Motol
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Report SRT planu

®  Stanoveni SRT indexU a vybranych davkovych kritérii
®  Gradient index, selectivity index, new conformity index, atd.

v cca 350 radk
Stereotactic plan report
FN MOTOL
n Sterectactic plan report (FN Motal) - O * patient name:
patient ID
course ID: C1
Marme: Patient ID: Plan ID: plan 1D~ Hodgkin VMAT
| | | IHodgkin VMAT Dose parameters Beams
Total dose = 19 800 Gy 1) Field 1 | ARC | TB_1- 6X | 362.5 M|
Number of fractions = 11 2) Field 2 | ARC | TB_1 - 6X | 261 4 M
Dose per fraction = 1.800 Gy 3) AP Setup | STATIC | TB_1 - 2.5X FFF | NaN MU
Target structure: PTV all 4)LL Setup | STATIC | TB 1 - 2.5X-FFF | NaN MU
index abbreviation definition value
B index abbreviation definition value
Homogeneity Index HI (Dz-Dse} / Dso 0.066 Homogeneity Index HI (D 2-D 98)/D 50 0.066
Caoverage Index Cl PIV/TV 0.69 Coverage Index cl PIV/TV 0.69
New Conformity Index NCI TV =PIV / TV, 175 New Conformity Index NCI TV PIV/(TV_PIV)* 1.75
Selectivity Ind. 5 TV Rl 091 _» Selectivity Index sl TV_PIV / PV 0.91
electivity Index wie : Gradient Index Gl PIV 50/ PIV 52
Gradient Index Gl PlVsa / PIV 5.2
structure volume [cem] D median [Gy] D near-min [Gy] D near-max [Gy]
N intmam.dx 246 20.06 19.21 2072
GTV, CTV, PTV dose statistics: GTV boost 82.57 19.85 0 20.46
CTV med 24503 19.92 19.38 2045
structure volume [ccm] D median [Gy] D near-min [Gy] D near-max [Gy] ~ CTV supra+infrac 24375 19.92 1937 20.41
CTV supra+infrac 24375 19.92 19.37 2041 CTV LN neck 11011 20 19.32 206
CTV LN neck 11041 20 1932 206 CTV boost 313.08 19.93 19.33 20.44
PTV neck 29158 19.92 19.04 2058
CTV boost 313.08 19.92 19.33 2044 PTV supra.infrac 503.02 19.92 19.28 2044
PTV neck 291.58 19.92 19.04 20.58 PTV med 626.84 19.89 19.22 20.52
PTV supra,infrac 503.02 1992 1928 2044 ) PTV. al 1366.86 199 18.19 205
i PTV cover 18.35 19.8 19.06 206
PTV_boost 7223 19.91 18.73 2046
PTV boost help 713.96 19.91 18.84 2048
Save protocol to *.pdf
N Approved Dyi
I Datum: 19-Apr-22 podpis” .~

Eclipse Scripting API
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Plan QA - plan check

®  Kontrola formalnich nalezitosti planu ®  Kontrola davkovych Kritérii

®  Kontrola technickych parametr(i planu »  Kontrola nezavislého vypo&tu davky

[®] (FN Motal) Plan Check - results - X

MNarne: Patient ID: Plan 1D Treatment technique:

0 Cca 2200 Féd k& panevSIB VMAT VMAT

Plan objectives:

structure 1D prescription prescribed value [Gy] actual value [Gy] result L}
PTV pr+sv 98 % receives more than 618 63.1 ok
PTV pr+sv 2 % receives less than 68.2 67.2 ok
n EFN M Dtﬂ-':] PlanChe... - >'< PTV pelvic mean dose is is more than 46.8 48 ok
rectum 50 % receives less than 313 376 ok
rectum 35 % receives less than 58 43.8 ok
Mame: Patient ID: rectum 25 % receives less than 615 50.6 ok
rectum 20 % receives less than 62.5 55.6 ok
bladder 50 % receives less than 615 38.1 ok
bladder 35 % receives less than 65 51 ok
Plan 10 bladder 25 % receives less than 67.3 62.2 ok &
=i Hm:lgk.in VMAT > Vyhodnocovane parametry Komentar fyzika:
Pritomnost couch struktur. FomEntar..
druhe desetinne misto pozice izocentra je 0
. Check plan! B
Treatment technique: Hadiapgpukon
Kosti jsou zakresleny
1I||' MAT - Spravny vypocetni model a vypocetni rozliseni.
3D conform Velikost pole ve smeru X <= 20 cm
IMRT Stridajici se pocatt?cni a koncovy uhel
—] Nenulovy uhel kolimatoru
1I||' MAT Plan ma hotovou verifikaci
U kurzu s vyssim cislem existuje sumacni plan
TEI Souhlas davkoveho limitu v ref. bodech s predepsanou davkou

Nedochazi ke kolizi

Save protocol to *.pdf
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Nezavisly vypocet davky - PLANVERI

»  DAavkova distribuce spoétena Eclipsem porovnana s distribuci spoétenou po-
moci MC algoritmu na PLANVERI — neporovnava se MU, ale pfimo davka

»  Z Eclipsu exportujeme CT, RS, RP a RD na dicom server PLANVERI

¢ OVéFenl, pFimO na CT da.teCh paCienta ';?SSS?QQM panev RVM - Rejected - Transversal - ROI
e

DICOM GM Export.
Aria-Motol exchange...

DICOM Mediz File Export Filter...
PLANVERI...

metal artifacts...

Copy Plan
Delete
Delete Plan from Plan Sum
Clear DVH Estimates

% panevR VM Delete Trade-Off Plan Collection

1 v-idj ROl
Eclipse | PLANVERI |
1 ¥I[D] Bag_Bowel
{1 D[] Bag_Bowel-PTV
— | Ig  Dicom server
|

DICOM Media File Export Filter def.

Properties

Virtual simulation markup with LAP Virtual Simulation Fi

* Vypocetni SW s MC algoritmem
* web server - vysledky

=== pPdf report
json file — textovy vystup

Nezavisly vypocCet davky - PLANVERI 9/14
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2w rn 7 o )4 F4 Zobrazeni vysledk
Nezavisly vypocet davky - PLANVERI gamma anaeyy
inach |
prorcor:lellggfl’cich /
. e izocentrem
®  Dicom server pfijme CT, RS, RP a ]
|nf0rmace 0 Tidlspienderit Dioss Calelition Rupiort isocenter coordinates: [ -24.02 120. -331.54] mm /
R D pacientovi,
parametry vypctu 1 General information
»  Vypocet davky podle plv. planu
Porovnani davky
Vv izocentru
¥ Porovnani davkovych distribuci e
Porovnani davky £
|_> D v bOdé v zadaném bodé
® 3D gamma analyza .
;s s Vy D
®  Porovnani DVH gama analyzy
®  Porovnani statistik struktur
®  Vygenerovani reportu
»  Zpfistupnéni reportu (web, sdileny

adresar)

804

@
S

Valume [%]

=
=

204

o

Porovnani DVH Porovnani
statistik struktur

Nezavisly vypocCet davky - PLANVERI 10/14
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P I an QA — p I an C h ec k planQA - vystupni protokol v

patient name:

patient ID:

course ID: C1

plan ID: panevSIB VMAT
technique - VMAT

Kontrola formalnich nalezitosti planu

Total dose = 65000 Gy 1) Field 1] ARC | TB_1 - 6% | 3324 MU
Number of fraction: 2) Field 2 | ARC | TB_1 rex\:asasmu
Dot rer o = 2.500 Gy 3) 4P s2up | STATIC | TB_1 -2 SCFFE Nall MU
2) LL sstup | STATIC | TB_1 - 2.5XFFF | NaN MU
¢ - Vé o] 7
Kontrola technlckych parametru planu s e e T P T T
PTV presv mean dose is is more than 65 652 ok
PTV presv 98 % receives more than 618 831 ok
BTV presv 2 % receives less than 882 672 ok
, , . , ./, PTV pelvic mean dose is is more than 46.8 48 ok
v rectum 50 % receives less than 513 378 ok
ontrola davkovyc riceril Tecum | 354 e s = Y
rectum 25 % receives less than 615 508 ok
rectum 20 % receives less than 62.5 556 ok
> bladder 50 % receives less than 615 381 ok
;. , , o , bladder 35 % receives less than 65 51 ok
bladder 25 % receives less than 675 622 ok
ontrola nezavisieno vypocCtu aavky sereiass | e e o e 5 a
L L bowel V45 00Gy [em7 is less than 195 354 ok
parametr| Vysledek Poznamky Komentar fyzika
~ Z o pian cheahuje 2 couch struktury”
C a ra u Pritomnost couch pass
‘struktur, = GouchSurfsce - zakanturovanc.
i
Field 1 - spineno
druhe desetinne misto pass  |Feld 2 sph
pozice izocentra je O 4P setup - spinenc
[®] (7N Motol) Plan Check - results - * Davkovy prikon Pass _|[iEk - prkon e v orack (akiuab ron - @
N - Mezi strukturami se nachazi struktura Bones a je
MName: Patient ID: Plan ID: Treatment technique: Kosti jsou zakresleny PASS  |zakonturovana
panevSIB VMAT VMAT trestment - T8_1
Spravny vypocetni model -
‘a vypocetni roziiseni PASS  uypocetni { lgorimus e £XB_15604_GD - OK
vyposstn razlsenije 0.2
Plan objectives: -
Jaw tracking FAIL a‘mvm
structure ID prescription prescribed value [Gy]  actual value [Gy] resut & Velkos pols Ve STIRUX | pacs  |Fel 10K
. . <=20em = Field 2- OK.
PTV presv 98% receives more than 618 631 ok
Nenulovy uhel PasS Fieid 1 - OK (coll angle = 30 deg)
PTV presv 2% receives less than 682 672 ok kolmatoru Fisld 2 OK fooll angle = 330 deg)
PTV pelvic mean dose is is more than 468 4 ok Plan ma hotavou PaSS  [Humiyerfiecnho planuver dist b1, ma stetus
rectum 50 % receives less than 513 376 ok Siridajici 56 OCAECi 8 | pass | Fieks 2 OK (rovage no preesty et
koncovy uhel
rectum 35 % receives less than s8 438 ok D rams & vytam e
. N OK - istuje vice ki
rectum 25 % receives less than 615 506 ok exisiuje sumacniplan | WARNING nesrisufe viee hurzu
rectum 20 % receives less than 625 556 ok
bladder 50 % receives less than 615 381 ok
bladder 35 % receives less than 65 51 ok
~ OK. fe bode PTV, shodiuje davkovy limit
bladder 25 % receives less than 67.5 62.2 ok Ky rferencnim bade T -2y 5= hocuje davkovy
ref session_limit_per fr= 2.5 Gy: plan_doss_per fr = 25
. &)
Vyhodnocovane parametry Komentar fyzika:  referancnim beds Pwmym shockie oo
Eiriornncs Hoouchl kg = Sauhias davkeveho o o ok o 8 G
druhe desetinne misto pozice zocentra je 0 ey | FAS%
Davkovy prikon
. OK-
Kosti jsou zakresleny usmwmnm:dmm
Spravny wypocetni model a vypocetni rozliseni, S S oL e Y i e o
Ok - svazek Fisla 1 baz kolize e stolem
R s |k~ svarek Fiet 1 per ke rtem
Velikost pole ve smeru X <= 20 cm Nedochazi ke kolizi PASS |Gk  Svazek Fioki 2 bez kolize o stokem
OK - svazek Field 2 bez kolize s pacienfem
Stridajici se pocatecni a koncovy uhel Eym—
vypocet
FAIL Verifika davk) vSIB VMAT lezen.
Nenulovy uhel kelimator Savky provedsn e vypace! davky planu pane, nenalezen.
Plan ma hotovou verifikaci
U kurzu s vyssim cislem existuje sumacni plan Datum: 18-Apr-22 Agproved by: Dudas Deris
Souhlas davkoveho limitu v ref. odech s predepsanou davkou viozte
Nedochazi ke kolizi viozze
doze
Save protocol to *pdf
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Plan QA - vyhodnoceni komplexnosti planu

®  Vyhodnocuije vybrané parametry komplexity planu SAS - small aperture score
“ , , - PM — plan avera_ged beam modulation
»  Stfedni vzdalenost ¢el lamel (SAS, PM) EM - edge metic o
— plan averaged beam irregularity

D TGI I‘atIO (EM’ PI) k/-ll;zlri?)fdtl:ﬁa\;ﬁ)ln index
®  Modulace rychlosti gantry, rychlosti MLC a MU rate (MI)

®  Komplexita planu koreluje s vysledkem verifikace planu

®  Cil: SpInéni kritérii komplexit nahrazuje Gspésnou verifikaci planu

n PLan metrics evaluation (FN Motol) — O x
®  cca 4000 radkd
Mame: Patient I: Plan IT:
ernciart | — H | [Hodgkin VMAT
Tolerances
Mean gap 3361 mm > x mm (%) description of the metric
Qi gap 15.00 mm (%) description of the metric
Mean TGi 043 < X @ description of the metric
TGi ratio 129 < X @ description of the metric
Mean MLC speed IRER-TS < x cmfs (%) description of the metric
Mean MLC modul 161 emss < ¥ cm/s (%) description of the metric
Mean GS 592 degis > X degls @ description of the metric
GS modulation 293 deg/s < X degfs @ description of the metric
Mean MU rate 354 MU/min X () description of the metric
MU rate modul 3828 MU/min < % (%) description of the metric

Koniarova |., Zprdva o souéasnych pFistupech k hodnoceni kvality radioterapeutickych plant, zprava ¢. 35/2020, SURO(2020).

Eclipse Scripting API 12/14



ujp praha

® FN MOTOL KRF 2022

Standalone skript — ur€eni kritérii pro komplexity planu

»  Standalone skript vola Eclipse a vybira z databaze vhodné pacienty
® U vhodnych pacientd vypoéitd complexity

7 ~ 7 1.00 A s L ' g °
»  Celkem zpracovano pres 4000 poli LR i Tadl IR
0.99 - ; .:’:. oo ol . *
. .- ..
. . -

B 098 ~—Se=—

T'U' 0974 . *

g

o 0967 = .

£

S 095

[=]

0.94 ,
______________________ kritérium sloZitosti

I i i ! i
'| B. Run stand-alone - BCApIRg AR H 93
[ Scripiting API :
: 1 92
B i vl S 0 e el i e ! T T T T T T T T
i : l’ Eclipse TPS : E 10 20 30 40 50 60 70 80
L | ; mean gap [mm]
11 1 4 o ‘
[ 1 i > . .
i 1| Database X F|I(e t(ft) Villtsh g.;zu)lts
' = | Patient data [¢ ”l A. Run Scripting API > S :
[ | I
i A | i
11 !
e 1 O 1 ;
| Push back !
| to Eclipse :
: (Dicom file(s)) i
! > C. Run .exe file i
! Dicom file(s) !

Hojin K., et al., Institutional Applications of Eclipse Scripting Programming Interface to Clinical Workflows in Radiation Oncology, Prog Med Phys (2017).
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Dekuji za pozornost

dudas@ujp.cz
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