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ABSTRACT

Purpese:' Previous work has The Northern Plan Automation Services (NoPAUSE) TPAS was used to retrospectively replan N=48 clinical Both observers found all plans to be clinically
demonstrated that automatically project is a collection of open-source automation H&N plans with approval from our institutional REB acceptable with at least a score of 3. All TPAS plans
optimized plans were dosimetrically apps and scripts that aim to improve clinical based on institutional clinical goals (Table 1). A locally had at least a score of 4, compared to 93.8% of
non-inferior to manual, interactively efficiency. A key component is TPAS, our treatment trained RapidPlan model was used in both arms of this manual plans.
optimized plans based on planning automation system for Eclipse. study, with default objectives adjusted as needed. No
institutional clinical goalsina = post-hoc manual adjustments were made in the TPAS The mean (vs Manual) clinical acceptability
retrospective paired ana|y5is. This TPAS orchestrates “one-click” automatic VMAT arm. scores for AY and MC were (45) and (41)
study aimed to extend this work to planning based on user-defined protocols. These Both arms were re-calculated on identical structure sets respectively. The difference in medians was
clinical acceptability and physician protocols specify permissible field geometries, and stripped of any identifying metadata. Plans for each statistically significant by Wilcoxon signed-rank test
preference based on expert review. isocentre-placement rules, clinical objectives and case were randomly assigned label “A” or “B”. Two for AY only.
' optimization structure definitions (Fig. 1). Objectives radiation oncologists, one external to the institution,
Methods: An in-house treatment can be set by reference to an Eclipse template, were asked to score them for both clinical acceptability TPAS plans were found to be non-inferior in 95.8%
planning automation system (TPAS) automatically using gradient fall-off models, or by and strength of preference according to the Likert scale in (AY) and 97.9% (MC) of cases (p<0.001). Both
was used to retrospectively generate RapidPlan if a model exists. Clinical goals have an Figure 3. Both were also blinded to the other’s responses. observers concurred that TPAS was non-inferior in
treatment plans for 48 cases. Two assigned importance within each protocol, and TPAS 93.7% of cases, corresponding to a Cohen’s
radiation oncologists (ROs), one from iterates to achieve them. weighted kappa of 0.46. Adjusting for prevalence
outside our institution, compared the Sliteel| Eums i sl Eee)s | | toward 4-5 scores the metric rises to 0.88.
TPAS and manual plan and were Users submit a request within Eclipse, in which rlu):rrlijlc ;'I;”r:;"’i‘:\g' Zigziizzfnas”d 2EHIENEIY FOer felEinve i
~asked to (a) score each plan on a 1-5 structure mappings and patient-specific planning 2 = Not clinically acceptable but may be with significant revisions to In cases where (vs Manual) was preferred, the
(5=ideal) Likert scale of clinical directives like bolus and flash are confirmed. The multiple or critical structures. strength of preference was significantly higher - on
acceptability, (b) indicate whi-ch plan request is then distributed to an available TPAS 3 = Potentially clinically acceptable, although minor changes are average (1.6) and (1.2) for AY and MC
they preferred, and (c) indicate the service. Progress can be monitored via a browser necessary and would be requested in a clinical setting. respectively
strength of their preference on a 4 dashboard (Fig. 2) and email reports configured to .4=Clinically aceeetable to t.reat. Although.there may be potential
| ! : improvements, it is unclear if they are achievable and are not : : : : :
scale of 1-3 (3=strong preference). ' update the user on completion. concerning enough that a revision would be requested in a clinical Automatlc planning for H&N is well s.tudled and is
Both ROs (referenced as “AY” and | setting. increasingly supported by vendors either through
“MC”) were blinded to which plan o=t 1 5 = Clinically acceptable to treat. The plan is high quality relative to specific modules or scripting capabilities®>*. The
was created by TPAS, as well as each ij: (ubmssomerfacej *bh*d - normal planning expectations. clinical acceptability rates seen here compare
other’s responses. Scores were ! \ —_—— Streneth of preference scale favorably with benchmark studies>®. A strength of
analyzed using summary statistics :LJ: N \ e J N o | " the present work is that clinical expectations and
_ ; P RN A = No, or very slight preference; plans are very similar or , , _

and paired t-testing to determine if Ly Submsion e demonstrate trade-offs for which | have clinical equipoise. tools like RapidPlan (independently shown to
significant differences (p<0.05) were | ) SR N 2 = Weak preference; | prefer the plan, but | would not be surprised improve quality) are well controlled between arms.
‘present. ) 7/—“;——' 'L/_ iroiocia'iibr_ari_d: if colleagues disagreed. This helped to isolate the impact of automating the

\ | | '*ﬁHt rotoclLbrary - Duringsubmiso,users slcta eatmnt protaeol whichdefines th rescritio, 3 = Strong preference; | prefer the plan and feel reasonably challenging “last mile” of subtle adjustments than
Results@fhe mean clinical | e Tmmmmmm——— Fiaure 1. TPAS Architecture corflelamt et eell crgmes walel sies. can often distinguish a good.treatment plan from an
accepta‘ility score for the manual Firure 3. Likert scales for clinical accentability and oreference excellent one. Weaknesses {nclade.a small number
plans WS 4.5 (AY) and 4.1 (MC), ! BC Cancer - Northem Plan Automation Services Responses were analyzed for differences in median of observers, and our single institution scope.
compar"“d t04.7 (AY) and 4.2 (MC) o clinical acceptability and for non-inferiority using
for thelges plans, a difference which Wilcoxon signed-rank tests with a p-value threshold of
P S|gn|f|cant for both. TPAS plans — 0.05. Agreement between observers (“AY” and “MC”)
were preferg“ed in 70.8% (AY) and was assessed using Cohen’s weighted kappa and TPAS plans for H&N in this cohort were all clinically

65% (MC) og??cases with a significantly
higher ave ra ,

descriptive statistics. acceptable, and more likely to be strongly preferred
to the original delivered plan in a clinically realistic

Structure Clinical Goal plan review process. These results support offering

L Y T — Brainstem PRV D0.035cc < 54 Gy physician-initiated TPAS for H&N planning. Similar
| E | ~ MO SN e St s 1 SpinalCord_PRV D0.035cc < 54 Gy validations for other sites are ongoing.
Conclusion: Plan8 generated by TPAS U o2 05 SpinalCord D0.035cc < 48 Gy
were often prefe }ed to their Figure 2. TPAS Dashboard PTV High V35% High Rx > 38% Please see our other work at AAPM/COMP: SU-315-
| ; _ o U
historical controls, the latter of which , , , Max dose< 110% High Rx GPT-T-224, WE-240-220-3, SU-315-GPD-T-1011
. oo . Our research is motivated by the considerable o Min dose > 95% High Rx
are already highly selected for | prg < that b ble if ohysic CTV_Hig V99% High Rx > 94%
: erricienc dains dl Mmd e possipie | SiCians
quality. These results support greater ty 8 4 y | Pe P yt V5% Int Rx > 98%
: : ‘ . . Can contour ana approve a pian in one encounter. PTV_Int
Integration of automatic plannlng . . PP p o _ - Max dose < 105% High Rx
into clinical planning workflows. Thle werkflow is well-established within BC for raplel- v L V5% of Low Rx > 98% 1. Ching N, Miler S, Matthews Q. Gao F, Golshan M, Olson R, NoPAUSE: Feasbilt
alliative workflows (same-day VMAT) but there is _Low 4 o [l of a general-purpose, physician-initiated automatic reatment planning
‘ P ’ Max dose < 105% High Rx system for curative treatments. Proceedings of the ICCR XX, 2024,
increasing interest in extending this to more complex Brain D0.035cc < 60 Gy ttps:/wwiw.lcer2024.org/papers/526342.pdf
. . . . . Obptics PRV DO. < 2. Chng N, Miller S, Olson R, NoPAUSE: Development and Validation of Clinical
curative teChnlqueS; IﬂC'UdIﬂg partlal breaSt; prOState; pE —L Dg ggicc Z: gy Protocols for a Novel VMAT Plan Automation System, CARO-COMP 2023
. . e . <
and splne/llver SABR. Ye_ < y 3. Muti G, Felisi MMJ, Monti AF, Carsana C, Pellegrini R, Salmeri E, Palazzi M,
Eye_R D0.035cc <45 Gy Colombo PE. Proof of concept of fully automated adaptive workflow for head and
Lens L D0.035cc < 10 Gy neck radiotherapy Treatments with a conventional linear accelerator. Front Oncol.
Previous work was promising, finding that TPAS- Lens R D0.035¢c < 10 Gy 2025
. . — 4. J ki EM, Mi ML, Vineb KA, Yao J, Shah JL, Sch If CA,
generated plans were non-inferior to manual ones for Parotid_R Mean dose < 20 Gy [26 accept] Litzonborg D, Gharesi LA Matuseak MM, Paradic KC. Doughorty A. Burger P, Tatro
: Parotid L M <2 p) D, Arnould GS, Moran JM, Lee C, Eisbruch A, Mayo CS. Development and Clinical
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institutional DVH-based clinical goal comparisons?2. S“ bma”d—L Mean dose S5y { accept} of Head and Neck Cancer. Adv Radiat Oncol. 2022
: .o ubmand_ Mean dose < 20 Gy [26 accept 5. Krayenbuehl J, Zamburlini M, Ghandour S, Pachoud M, Tanadini-Lang S, Tol J,
Howeve l, because features Sallent to CIInlcaI Larynx Mean dose < 45 Gy Guckenberger M, Verbakel WFAR. Planning comparison of five automated
preference may be |OSt in DVH projection, thiS StUdy Musc Cons Mean dose < 55 Gy genactonlwezn&pélganning solutions for locally advanced head and neck cancer. Radiat
aimed to investigate how TPAS plans compared to OralCavity Mean dose < 50 Gy 6. Olanrewaju A, Court LE, Zhang L, Naidoo K, Burger H, Dalvie S, Wetter J, Parkes
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Table 1. Reference clinical goals for plans in this study
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