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Figure 1. In-house software program for Biological Effective Dose (BED) Calculations.

describes a framework for such an iso- _ | Fxample iso-toxic adaptive calculations for situations when the plan is assessed on the
i UL TR ily reference MRI and the Organs At Risk (OAR) & Target are well separated that

Xi lanning in MRgOART in N B\
tO & p . g go S g . \‘z‘ P/t 1o\ T rease in dose is allowed for several fractions enabling TX to reach BED,,, (Table on
blOphVSlcal models. s A% t) or the daily anatomy is consistent with the planning MRI (Table on Right).

Target: PTV36.25Gy Rectum
V(3625) | V(4350) V(3806) | V(2900) Ratio
Icdeal] 98% 0.0 cc TCP 0.03cc | 15.00% | NTCP uTcp | UTCPto

METHOD
Acceptable|] 95% 0.03 cc 1.00cc | 20.00% UTCP,jan

This adaptive framework focuses on calculating _
biologically effective dose (BED) for the target (T) |l ** e | o=t | |Manorod 5as0w | oee [ amerm |ooser | 1i4sw | 1asas a5 6o | ToTS

and the OARs based on the adaptive plan H e "-. e M1ADTOS| 96.06% | Occ | 94.56% | 0.08cc | 15.07% | 19.71% | 81.640% | 0.967
' A MIADTO7| 96.78% | Occ | 94.13% | OOcc | 7.59% | 7.91% |93.206% | 1.104

optimized based on the daily anatomy. - - '
) ] \ Dacdenuie_fes MI1ADTO9| 95.26% Occ 94.52% 0.0cc 5.92% 6.38% |95.147% | 1.127
MI1ADT1]] 96.19% Occ 94.68% | 0.07 cc 7.15% 7.50% |94.171% | 1.116

The fractional target dose is rescaled such that SaEs L R\

the same OAR doses are maintained. BED for ’ S R A ' w o e s Figure 3. Prostate SBRT clinical plan (M1) and daily adaptive plan for fractions 1-5 (M1ADTO03-
. . . . 11) DVH, tumor control probability (TCP), normal tissue control probability (NTCP) and

each fraction 1S determined using the uncomplicated tumor control probability (UTCP) values. Though most fractions were able to

uncomplicated tumor control probability (UTCP)Z simultaneously increase target coverage without exceeding the plan NTCP value and
indicates an improved therapeutic ratio (denoted as an UTCP ratio > 1). Additionally, the

UTCP=TCP-(1-NTCP) Figure 2. Prostate (figure on left) and Pancreas (figure on right) SBRT dose volume histogram (DVH). prescribed dose could have been increased to achieve the same level of NTCP (i.e. maintain
- ’ The radiation schedule for the prostate is 36.25 Gy in 5 fractions and 35 & 25 Gy in 5 fractions for same iso-toxic level adaptive planning) as the clinically approved plan. However, the second

the pancreas. The prostate DVH illustrates the daily variability in the rectum, which didn’t influence fraction (M1ADTOS5) the rectum’s NTCP score was higher than plan indicates an increased risk
of toxicity, which resulted in a decreased therapeutic ratio (denoted as an UTCP ratio < 1).

where TCP is tumor control probability and NTCP a change in target coverage. The pancreas DVH illustrates the daily duodenum variability and the ) j i ) )
is normal tissue complication probability (see ensuing changes in target coverage. This fraction could benefit from 3 dose rfadn”nci:c’? 19 FhEisamES FTEH IEvel asthesplan: (<
description below). Target and organ specific PHYe P &

model parameters derived from published dose-
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