Daily CBCT-Guided Online Adaptive Radiotherapy for Enhanced Personalization
and Precision in the Treatment of Muscle Invasive Bladder Cancer
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* Retrospective analysis of CBCT-guided oART treatments for < 10 \./‘A o e fractions in a representative patient. Targets: CTV;,,4q4..(yellow), PTV,,. 4..(dark blue); OARs: combined
n=32 MIBC patients O o0 A" Ny >y bowel and sigmoid(green), rectum(brown). CTVg 4., VOlumes were 145cc, 100cc, and 245cc for
C 5 10 15 20 reference, Fraction A, and Fraction B, respectively. Red arrows indicate regions where scheduled plan
o o . - Fraction number would over-dose OARs and blue arrows indicate regions where scheduled plan would under-dose
e Target definitions and prescriptions are shown in Table 1 targets, whereas the adapted plans fix these issues.

Figure 1: (a) Relative volumetric variations in the CTV;_,,., and the intersection between PTV;,_ 4.,
and critical OAR (“PTV_OARs overlap”) between the reference and adapted treatment plans. A value
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& ( ) ( / 8 ) Structure Clinical Goal Goal Figure 4: Dosimetric evaluation of achieved OAR clinical goals in reference (REF), scheduled (SCH) and
. _ o adapted (ADP) plans. Black horizontal bar indicates the clinical goals. *Statistically significant
Plan adaptation also increased the percentage of plans satisfying 5 > o RE': SC:'I ADOP a7 R A difference (p < 0.05) and NS (statistically non-significant) difference.
: : : + + +
OAR goals: bowel, sigmoid, and rectum D0.03cc goals achieved Bowel V0-03CC‘290 (cGy) 1000/" 890/" 990/" 2724 e 208 2 52 2629 22
< + + +
for scheduled/adapted plans were 89/99%, 91/96%, and sagy =3 (CC) 8810 || €W | 86 ¥ 2 | o E £ : : :
64/97% tively (Tabl Z/F' 2) : : Dy 030 <290 (cGy) | 87 % | 91 % | 96 % | 262 £ 32|265 £ 30|263 + 33| Table 2: Comparison of OAR sparing metrics between reference(REF), scheduled(SCH), and
o, respectively (1abie igure 4). Sigmoid V... <3 (cc) 100% |1 97% | 999% | 0=0 0+2 0+ 1 adapted(ADP) plans. Note, CTVp . 44er Pooscc 1S included as an organ sparing objective. Percentages of
Rectum D s <280 (cGy) |100 %| 64 % | 97 % | 255 + 33| 259 = 39| 245 + 38 plans achieving OARs goals and average (t ) achieved values for these clinical goals are presented.
0.03cc = = = =
CO N CLU SIO N CTV3iader 1Doo3cc =290 (cGy) | 99% | 87% | 91% | 287+2 | 284+6 | 287 +5
Daily oART for treatment of MIBC is a powerful tool that Percentage of Plans Achieving Goal A Ach 4 Value | Rel Difs Table 3: Comparison of target coverage metrics
oy - : : . verage Achieved Value | Relative Difference | between reference(REF), scheduled(SCH), and
enhanc'es .perjc,onalfzatlon and preC|5|on. by ens.urmg Opt'mf"l Structure Clinical Goal (acceptable variation) adapted(ADP) plans. Note, there was no
dose distributions in the face of appreciable daily bladder fill (acceptable variation) ADPp. | quantitative goal for PTVy,4, Vi but plans
and OAR variability. This facilitates use of smaller target margins REF SCH ADP REF SCH ADP SCH - REF . sought to maximize this metric. The percentage
and generally improves target coverage and OAR sparing LD G;ChLeVi"g C“'(‘ica' )g°af's ("‘:f‘h azce?.ta.b"’i
: V4 NA NA NA 93+7 | 69+28 94 +6 -26 + 30% 3 4+ 79, | variation), Average (+ o) of achieved clinica
compared to non-adaptive approaches. pPTV 100%
oals for targets, as well as average change (+ ¢
Bladder |y > 100 % (>95%) 52 % (100%) | 199% (50%) | 70% (99%) |95+21) 89414 | 10043 | 10+£14% |1410%| Coro o @7Bets as wel as average change ( o)
Gage Redler CTVgiadder |Pmin, 0.03cc 2 100 % (>95%) | 52% (97 %) | 10 % (59%) | 61 % (100%) [100+2| 90+16 | 101+4 10+16% |1+4%| (negative/positive  values represent a
CO NTACT: gage.redler@moffitt.org V.00 2 95 % 100% 40 % 99 % 98 + 1 91 4+ 9 98 + 1 8+99% 0+1% decrease/mcre.ase,h respectlve;y, In targel':
(813) 745-5004 PTVNodes coverage metric when compared to REF) are a
Dgso, 2 100 % (>95%) 88 % (100%) | 34 % (84%) 93% (99%) [101+2| 98+3 101 +£5 -3+ 2 % 0+5% /| shown.




	Slide 1

