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Parameter
B dC kg roun d Mean time for model structure assignment (mins) 2612
Mean time for additional optimization structure creation (mins) 22+1.1
Median number of additional optimization structures 1
Median number of additional iterations 2
. .- Mean RapidPlan optimization time (total 17.4+ 14
Esophageal cancer poses challenges for radiation therapy pidPlan optimization fime (fofal
x i .. .. Mean Optimization time per iteration (with hold) 58+4.6
due to its location and proximity to critical organs namely L o
i i Mean Optimization tune per iteration (without hold) 45+1.3
the lungs, heart, and liver. Treatment planning must balance . .
i . ) ) % plans meeting goal OAR constraints in single iteration 82
target coverage with organ constraints, often impacting plan : . R
lity and efficiency. RapidPlan (RP) a knowledge-based o plans meeting acceptable OAR constraints in single iteration 5
qu al Y P g g y P H & 5 ) % plans meeting goal coverage constraints in single iteration (V100 >=97%) 100
tool, otrers a data-driven a RIneEe to im plrietis e nsiste fIE % plans meeting acceptable coverage constraints in single iteration (V100 >=95%) 100

and streamline planning. At Mount Sinai, a RP model was
developed and validated for esophageal cancer patients,
however there is a need to investigate tradeoffs between
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Comparison of Conformity Index

\PTV_HIGH
quality and efficiency for this model. This study compares T “
RP with conventional planning, evaluating target coverage, A=CP '
dose uniformity, organ sparing, and planning efficiency. > . CP 1.26+0.38
—_SPINAL CORD 1 RapidPlan, WAVS 1.20+0.23

Comparison of V103% (cc)
V105% (cc)

Ratio of Total Structure Vo

This study aimed to evaluate whether RP can improve or . . CP 04.7=44.5
produce comparable dosimetric results while improving RapidPlan, WAV'S 2.81+4.6
plannl,ng efﬂuency compz.ared to standard clinical plans, Comparison of Lungs, Heart and Kidney Dosimetry for Clinical Plan, RapidPlan with single iteration and RapidPlan with 2 more iterations for esophageal cancer
Specrﬂca”y’ aSSESSIng the ImpaCt on targEt Coverage’ dose CLINICAL PLAN RAPIDPLAN S5INGLE ITERATION | RAPIDPLAN + 2 MORE ITERATIONS
uniformity, critical organ sparing, and overall planning time. o =
(2l.3%
Materials and Methods 60.0% s B
50.0% » This study demonstrated that the RP model improved
- dosimetric results and planning efficiency for esophageal
40.0% S cancer treatment compared with standard clinical planning

A.RapidPIan mo.del was developed from 45 patients treated approach. Since this was a retrospective study, data for how
with Volumetric Modulated Arc Therapy (VMAT), by 30.0% |

| long it took for the clinical plans was not documented.

replanning thg cases as requirgd to re.duce the V105%(cc) as 17% 121% HO\;gvever, RapidPlan reducedpthe number of additional

Eugh e fea5|JI[oI.e. |15dt2|5t' pa][tle.n’gs chthh esopdha}gealdtumori i optimization structures to one fifth of the clinical plan. For
at were not included in training the model underwen

. ann . 4Pl " comparable target coverage , RP enhanced sparing of
retrospective treatment planning using RapidPlan while critical organs, including the lungs, heart, and liver. It
evaluating clinical efficiency data such as structure

improved plan conformity as well as the volume of the
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assignment time, time taken to contour any additional LUNGSV30GY  LUNGSV20GY  LUNGSVIOGY  LUNGSVSGY  HEARTV30GY  KIDNEYVISGY  LIVERV20GY  LIVER V30GY V105%(cc) by a factor of 20. Additionally, RP proved to
opt!m!zat!on s.tructures, number O.f iter.ations, and total | | . o - o have a streamlined planning process, maintaining consistent
optimization t'”.‘e.' along with dosm e.t ' paramejcers of o i Mo SRETRRATION. SRAMGPUA+ S MOAEHEAROR plan quality. These results support the use of knowledge-
coverage and critical organ doses. Significance testing was based planning to address the challenges of elongated
performepl usin.g .the \.N”COXOH .sign-r.ank t.est. for non- i LY target volumes and proximity to multiple organs at risk,
parametric statistics. Since previous investigations have N ultimately improving both plan quality and efficiency in

confirmed the benefit of not using avoidance sectors, all of

; . . esophageal cancer radiotherapy.
our plans using RapidPlan did not use the same. s
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Future Developments

1rs.49

15.0 o

Fpr Fgmparable target. COVETage and.plan homogeneityf RP " " This model has only taken 1-2 PTV dose levels into
Zlfglf;iirr:gcf(\mg;‘?esr) Itrpgr(;ivrif istzar‘;'t?gn()ft;hee rrr]meezrr? g\(/)ig i consideration. For future experiments, the model could

' / | | be extended to include more than two dose levels. In
decreased by an average of 3.76 Gy for the heart, 3.43 Gy » — y B | i | addition, it would be worthwhile to investigate whether
heart, which received a 5||ght|y h|gher dose due to Comparison of Coverage and Maximum Dose for Clinical Plan versus Manual Re-Plan using WAVS to create Training Data N
prioritization of lung sparing. Lung dose in the RP plans was s B CLINICAL PLAN B WAVS B AVS Author Information
comparable to the clinical plans, with respect to V30, V20, —
V10, and V5 respectively, after the first iteration. The 108% 106N Vishruta Dumane, PhD, DABR| Vishruta.dumane@mountsinai.org
average total optimization time using RP was 17.4 minutes Toey: - L A ST . |
cross all iterations. with a median of two additional Victoria Olsen, MBA, CMD | Victoria.olsen@mountsinai.org
iterations per case, requiring approximately 5 minutes per " e 101% Emgly De La Hoz, BS
iteration. Including structure assignment and optimization 102% D 0 | s 100% 100.0% K.evm Liu, BS
structure creation, the estimated total planning time per RP o0 oy 100% \ 90.82%  1000% |  100% Kiko Zhou, BS
plan was 22 minutes following receipt of contours. Median | | Maria Dimopoulos, PhD, MBA, RT(T)]
number of additional optimization structures required in fol | | | Maria.dimopoulos@mountsinai.org
the clinical workflow was 11 compared to 1 when using 96% J h “
RapidPlan. L — | =
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