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Purpose: To improve 

consistency and efficiency in 

radiation therapy plan review 

through development of a 

deterministic automated plan-

check system integrated 

within RayStation.

Methods: An automated plan-

check framework was 

developed using the 

RayStation Python API. The 

system performs more than 30 

checks across multiple clinical 

domains using predefined 

pass/fail criteria and 

generates standardized HTML 

reports with transparent 

reporting of measured values.

Results: Applied to over 200 

clinical VMAT, SBRT, and 3D 

plans. The system reliably 

identified predefined failing 

conditions including beam-

geometry mismatches, 

isocenter deviations, incorrect 

prescription inputs, and dose-

grid issues. Average runtime 

was under 3 seconds per 

plan.

Conclusions: The automated 

framework improves 

consistency, reduces reviewer 

variability, and enhances 

patient safety through 

scalable, standardized plan-

review automation.

This work demonstrates the feasibility of a 

deterministic TPS-integrated automated 

plan-check framework for radiation therapy 

plan verification. By using standardized 

pass/fail criteria and transparent reporting, 

the system reduces reviewer variability and 

cognitive burden while providing rapid, 

reproducible QA directly within the TPS 

environment.

The automated checks are intended to 

augment clinical physicist review by 

improving clinical efficiency, consistency, 

and plan accuracy.

The automated plan-check system 

successfully processed over 200 clinical 

treatment plans, including VMAT, SBRT, and 

3D conformal plans. Average runtime was 

under 3 seconds per plan, enabling near real-

time plan-review support within the clinical 

workflow. 

The system reliably identified predefined failing 

conditions across multiple QA domains, 

including:

• beam-geometry inconsistencies, 

• isocenter deviations, 

• incorrect prescription parameters, 

• unintended dose-grid assignments, 

• missing support structures, 

• normalization inconsistencies, 

• excessive modulation factors, 

• and target-coverage deficiencies. 

The generated HTML reports provided 

transparent visualization of measured values 

and acceptance criteria using standardized 

pass/fail indicators, allowing rapid identification 

of clinically relevant issues while maintaining 

QA traceability. Example reports demonstrated 

successful detection of both geometric and 

dosimetric plan inconsistencies. 

The deterministic framework reduced 

dependence on reviewer-specific interpretation 

and improved consistency across plan 

reviews.

An automated plan-check system was 

developed using the RayStation (2024A) 

Python API. The framework utilizes a 

modular QA engine in which all checks are 

implemented using deterministic pass/fail 

logic with predefined acceptance 

thresholds. Each check evaluates TPS-

accessible parameters and reports both 

the measured value and the corresponding 

acceptance criterion within a standardized 

HTML report. 

The system performs more than 30 

automated checks across eight major 

clinical domains:

• CT & Imaging 

• Prescription 

• Machine & Dose Grid 

• Approval 

• Structure Validation 

• Beam & Geometry 

• Plan Quality 

• Isocenter & Setup 

Implemented checks include verification of 

simulation parameters, slice thickness, CT 

dataset selection, prescription consistency, 

beam model assignment, dose-grid 

resolution, structure-type validation, beam 

geometry consistency, arc-direction 

naming, modulation limits, target coverage, 

hotspot evaluation, clearance checks, 

setup-beam consistency, and unintended 

isocenter deviations. 

A standardized color-coded HTML report 

was generated automatically for each plan, 

displaying pass/fail status, measured 

values, expected criteria, and summary 

statistics to support rapid review and QA 

traceability.

A deterministic automated plan-check 

system was developed within RayStation 

using the Python API. The framework 

performs more than 30 automated checks 

across multiple clinical domains and 

generates standardized HTML reports with 

transparent pass/fail reporting.

The system demonstrated robust 

performance across more than 200 clinical 

treatment plans, reliably identifying 

predefined failure conditions with average 

runtimes under 3 seconds per plan.

This framework improves consistency, 

reduces reviewer variability, and enhances 

patient safety through scalable, 

standardized plan-review automation.

Manual radiation therapy plan checking is 

essential for ensuring treatment accuracy 

and patient safety but can be time-

consuming and subject to reviewer 

variability.

To improve consistency and efficiency, we 

developed a deterministic, RayStation-

integrated automated plan-check system 

that performs more than 30 checks across 

multiple clinical domains using predefined 

acceptance criteria and transparent 

reporting of measured values. The system 

aims to reduce reviewer variability, 

streamline workflow, and enhance patient 

safety through standardized plan-review 
automation.
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Figure 1. Example Plan Check Report. Demonstrates 

consistent, reviewer-independent error detection across 

eight key domains: CT & imaging, prescription, machine & 

dose grid, approvals, structure validation, beam geometry, 

plan quality, and isocenter setup. 

Figure 2. Prototype MOSAIQ reconciliation workflow 

integrated into the automated plan-check framework for 

end-to-end treatment workflow verification.
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