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PURPOSE METHODS DISCUSSION

To evaluate whether commercial feasibility tools Our results demonstrate that Pre-Plan Feasibility and Plan Al alerts are
can predict treatment plan achievability and not merely advisory but are clinically meaningful predictors of both
performance against TG-218-recommended « Retrospectively selected clinical IMRT/VMAT plans were Feasthiliy Predictior: 27 93% optimization difficulty and QA failure (See Figs. 2, 3). Most plans with
measurement-based IMRT QA criteria and TG- evaluated . B o objectives aligned with Pre-Plan Feasibility and Plan Al predictions met
219 secondary dose calculation agreement. - Eight of ten demonstrated either failure to meet TG- Dempnt Al PECRMEING oo clinical goals with lower modulation and consistently satisfied TG-218
218 action limits for measurement-based QA or - = and TG-219 criteria, whereas plans with objectives exceeding
disagreement exceeding institutional TG-219 feasibility predictions failed at least one TG-218 QA metric and
tolerances for 3D secondary dose calculation i g - 1P5: 713% frequently showed reduced agreement with secondary dose
« 2 plans were selected because they passed all patient- V40Gy = 0% : i E calculations. Two plans were not flagged with Pre-Plan Feasibility
e specific QA o e concerns but had discrepancies on secondary or measurement QA.
ET e - One was a lung with significant tissue heterogeneity variation and the
e s s « Plans were analyzed using Sun Nuclear Corp. software: %‘f%i’% “b“p'“’. " P G i 65 other was an SIB with a sequential boost, which was flagged by Plan
Pre-Plan Feasibility, Plan Al, DoseCHECK, and SNC - Al. Further work is needed to investigate those cases, but both
High-Resolution [ Patient/3DVH o s indicated issues with target coverage, so it is likely that Pre-Plan
CTImages | g :
o e ssnit ratomcl | RS | il Amase. Feasibility may be challenged by the assumption of 100% coverage.
ey r i *  Pre-Plan Feasibility and Plan Al results were compared Pt . 2 1 Additionally, Plan Al does not have a HAWB model, so those plans
with physician-assigned planning objectives and achieved T . em——— were not able to be analyzed in that software.
OARs & Targets = plan metrics B7Gy 260 These findings suggest that incorporating Pre-Plan Feasibility analysis
Identification The Feas|b|||ty Tool . i i ! ..
ein e s ik 04 AR OIS . - _ before optimization can prevent pursuit of anatomically unrealistic
. [mnsent i e  Target coverage and OAR goal agreement were Fig. 3 Example of Pre-Plan Feasibility (red) and Plan Al (Blue range) vs. planning goal  goals. Incorporating this with Plan Al has the potential to reduce over-
Fig. 1 Schematic diagram showing the necessary evaluated using 3D gamma-based dose comparison and (purple) vs. achieved (green) results for one patient. Bladder planning goals were modulation and undeliverable plans, and decrease late-stage QA-
inputs needed for Sun Nuclear’s Pre-Plan Feasibility & volumetric CTV agreement. more restrictive than the feasibility and achieved TPS results. This resulted in an over  griven revisions. By shifting feasibility assessments upstream in the
Plan Al tools. Once run, the feasibility tool can inform . Plans evaluated in SUNCHECK DoseCHECK, modulated plan that went on to fail PSQA planning process, this approach has the potential to improve planning
the team of any suggested planning goal FractionO, SNC Patient, and 3DVH efficiency, shorten time to treatment, and increase patient access
modifications before planning and Plan Al can provide without compromising plan quality or safety.
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MATERIALS

Pre-Plan Feasibility: Uses geometry-based
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Fig. 2 Each column represents a QA check in the planning process. Colors are defined by the key and indicate whether a plan passed a particular check in the process using institutional criteria informed by
T1G-218 and TG-219.
Note: OAR = Organ at Risk, TPS = Treatment Planning System

RESULTS CONCLUSIONS

objectives at Risk & tumor targets

« Seven of ten plans were flagged for OAR feasibility Streamlining Patient Care: The Future of Potential Plan Evaluation « Pre-plan Feasibility and Plan Al predictions correlated with
concerns (See Fig. 2), 4 were flagged in Plan Al (4 could The Foundation of the New Process: The Feasibility Tool both TG-218 measurement-based QA performance and
not be analyzed due to lack of model for HAWB) N o — N\ Input 3 TG-219 secondary dose calculation agreement.
 Three plans had planning objectives consistent with el fk\é\y e g@@ i i

feasibility predictions A _  Incorporation of feasibility analysis prior to optimization
 Four plans contained planning objectives exceeding D S may reduce unnecessary plan modulation, improve
feasibility predictions by >50% planning efficiency, and decrease late-stage QA-driven

CURRENT PROCESS: A 7-Step Sequence PROPOSED PROCESS: A Streamlined 5-Step Path ) _
— 2 = | plan revisions (See Fig. 4).
* Plans with objectives aligned with feasibility predictions iﬁs %@mj [ 3| | = |
met clinical goals without excessive modulation, satisfied . Pln rate 2 Physican 3 Processing & 4. Pysian = @0 = * Future work will look at best methods for combining Pre-
. in TP review secondary chec approva | - . . .
TG-218 measurement-based QA action levels and i i | € | @, Plan Feasibility and Plan Al to best improve planning
demonstrated >90% CTV agreement with TG-219—-based P hecks and T QA are” P> | v gl Smm s efficiency and results
. . . often performed in parallel . : frormece * o I
CONTACT secondary dose calculations at a 2%/2 mm gamma criteria T =) e A et
(all but one) - ST -

reduce the overall turnaround tim
from plan creation to treatment.

More Efficient (
Streamlined steps significantly
e

i
Maintains Quality ’ % Improved Collaboration | [ & Better Outcomes
Rigorous integrated checks ' Fosters a more integrated review | b 9 = Faster and safer planning leads
ensure that patient safety is never %‘ and approval environment for ﬂ directly to improved care
0 delivery for the patient.

compromised for speed. MDs and Physics staff.

« All plans with objectives exceeding feasibility predictions
either required increased modulation to meet goals or

Cassandra Stambaugh, PhD failed to meet planning objectives _ | | | | - | o N |
Tufts Medical Center Fig. 4 Schematic showing a proposed new IMRT work-flow incorporating the feasibility 1. Miften M, Olch A, Mihailidis D, et al. Tolerance limits and methodologies for IMRT
_ _ . . T - . measurement-based verification QA: Recommendations of AAPM Task Group No.
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more so than Feasibility.
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