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What is Eclipse Scripting?

• Software application
• ESAPI => Eclipse Scripting Application 

Programming Interface

Use of
ESAPI library



What is ESAPI?

• Collection of .NET (software development 
framework by Microsoft) libraries

• Enables developers to build .NET scripts, DLLs, 
or application with .NET enabled languages 
(C#, Visual Basic, C++, F#)

• Operates on patient data loaded into Eclipse 
and/or all patients available in Eclipse 
database (ARIA DB)



What is ESAPI?
ESAPI

Eclipse

Your Script / App

ESAPIX*

(*) https://github.com/rexcardan/ESAPIX



VARIAN ecosystem - APIs
• Image Registration and Segmentation Scripting API

– structures and structure sets
– rigid and non-rigid registrations

• ARIA Portal Dosimetry Scripting API
– portal dose images, predicted dose images and composite

images
– portal Dosimetry Analysis, including tests and gamma 

analysis
– portal Dosimetry analysis templates

• Eclipse Scripting API

=> Microsoft .NET Framework library v4.6.2 (ESAPI 15.6)



ESAPI v15.5 (or newer)

• ESAPI Access (read) to External Beam Planning
Information: Patient, Course, Plan, Beams, 
Structures, DVHs, Doses, Images, Imaging 
Registration

• Access (read) to Eclipse Brachytherapy and 
Proton Data

• Eclipse Automation for External Beam 
Planning (read/write): Create Courses, Plans, 
Beams, Optimization, Dose calculation



ESAPI: Plan data model

Source: Eclipse Scripting API Reference Guide, VARIAN



Scripting running modes

Plugin Script
Your App Script

Standalone
Application

Your Application / Script



General ESAPI Applications

• Contouring of help structures
– Boolean operations, 
– a/symmetric margins

• Treatment planning
– Automatic plan generation and optimization
– Creation and calculation of verification plans
– DVH-Analyser Documentation (Standard Treatment Plan 

Report, Dose Metric Report)
• Data extraction

– Patient filtering with specific plan parameters
– Extraction of DVH, structure 3D meshes, plan parameters, 

etc…



In-house ESAPI applications

R&D:
• Export of 3D meshes of structures => Radiomics
• Exporting Dose-Volume indices (Dxx, Vxx) for single 

and summation plans => DVHs in EQD2 
• Plan Optimization / Prescription free optimization
• Monte carlo simulation => EGS dose => Eclipse import
Clinical:
• Conformity Index Calculator
• Dosimetric Plan Evaluation
• Plan Dose Control (Secondary Independent Dose 

Verification)



Dose-Volume Indices - Input
DVH_data_collection.csv



Dose-Volume Indices - Output



Conformity Index Calculator



Conformity Index Calculator



Conformity Index Calculator



EGS Dose Import



EGS Dose Import



Dosimetric Plan Evaluation



Dosimetric Plan Evaluation



Dosimetric Plan Evaluation



Dosimetric Plan Evaluation



Independent Dose Control: 3D and 
Dynamic Arcs Plans



Independent Dose Control: 3D and 
Dynamic Arcs Plans



Independent Dose Control: 3D and 
Dynamic Arcs Plans



Independent Dose Control: 3D and 
Dynamic Arcs Plans



Independent Dose Control: 3D and 
Dynamic Arcs Plans



Independent Dose Control: 3D and 
Dynamic Arcs Plans
• Ca. 5-10 Plans / Day
• Before (manual): 

(5 to 10) * 10 min = 50 to 100 min 
(average. 1 h)

• After (in automated way): 
10 * 1 min = 10 min 



Prescription free plan optimization



Prescription free plan optimization

Course x20230120pp1, Plan Setup 152



Best practises for code development

• Clean and Concise Code: 
– Principles: DRY, KISS, SOLID
– Object oriented programming (OOP), functional 

programming
• Meaningful Variable and Function Names
• Consistent Coding Style
• Version Control (e.g. Gitlab)
• Testing and Test-Driven Development (TDD)
• NOT comment your code, just produce clean 

code



Conclusion

• ESAPI empowers us with access to planning 
information, including patient data, treatment 
courses, plan parameters, and imaging 
modalities.

• Automations minimize errors, increase efficiency, 
and improve quality.

• The learning curve is steep
• Improving your programming skills requires 

patience and dedicated effort to achieve a high 
level of proficiency.



Thank you for your 
attention

Email: ilias.sachpazidis@uniklinik-freiburg.de


