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ABSTRACT

Purpose: To evaluate the feasibility and
adapt-to-shape (ATS) workflow efficiency
of a novel, "Brachy-like" Stereotactic
Body Radiation Therapy (SBRT) technique
delivered via MR-LINAC. This upfront
boost aims to deliver a steep-gradient
high dose to a "Virtual-Tandem Core
PTV" (VTC-PTV) and a moderate dose to
the HR-CTV to promote
immunopotentiation and tumor
reduction prior to conventional
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INTRODUCTION

(SBRT) technique delivered via MR-LINAC as upfront
boost is aimed to deliver a steep-gradient high dose
to a "Virtual-Tandem Core PTV" (VTC-PTV) and a
moderate dose to the HR-CTV to promote

immunopotentiation and tumor reduction prior to
conventional chemoradiotherapy and brachy.

This study is to evaluate the feasibility and adapt-to-
shape (ATS) workflow efficiency

METHODS AND MATERIALS

Five treatment-naive patients with intact-uterus cervical cancers
previously treated on a 1.5T MR-LINAC (Elekta Unity) were
retrospectively analyzed to maintain clinical relevance to the

intended "UPFRONT Brachy-like" workflow.

ATS workflow was implemented offline, with two medical physicists
and two radiation oncologists on the treatment planning console.

Workflow metrics, including registration, contouring, and

optimization times, were recorded. Dosimetric consistency between
the initial planning CT and post-adaptive plans was evaluated.

DISCUSSION

ATS workflow is clinically feasible within
highly efficient time frame:

Adaptive Planning <10 min and Delivery <15 min.
No statistically significant dosimetric differences were

observed between planning CT and post-adaptive plans.

Important learning point:

*Initial Treatment Naive Tumor is much easier to do
adapt-to-position (ATP) with minimal OAR ATS
Compared to the more mobile Post EBRT tumor

chemoradiotherapy and brachytherapy.

An "UPFRONT Brachy-like" scheme (Figure 1) was replanned on the original planning CT. A 2-cm diameter VTC-PTV was generated along the central HR-CTV core using

an automated central spline function. A single-fraction simultaneous integrated boost was prescribed: 8Gy to the VTC-PTV and 3Gy to the HR-CTV. IMRT plans (12-beam template) were
optimized to meet stringent OAR constraints: Bladder D2cc <3Gy and Rectum/Sigmoid D2cc <2.2Gy.
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Methods: Five treatment-naive patients
with intact-uterus cervical cancers
previously treated on a 1.5T MR-LINAC
(Elekta Unity) were retrospectively
analyzed to maintain clinical relevance to
the intended "UPFRONT" workflow. An
"UPFRONT" scheme was replanned on
the original planning CT. A 2-cm diameter
VTC-PTV was generated along the central
HR-CTV core using an automated central
spline function. A single-fraction
simultaneous integrated boost was
prescribed: 8Gy to the VTC-PTV and 3Gy
to the HR-CTV. IMRT plans (12-beam
template) were optimized to meet
stringent OAR constraints: Bladder D2cc
<3Gy and Rectum/Sigmoid D2cc <2.2Gy.
ATS workflow was implemented offline,
with two medical physicists and two
radiation oncologists on the treatment
planning console. Workflow metrics,
including registration, contouring, and RESU LTS

optimization times, were recorded. _ o o _ . 13-
Dosimetric consistency between the Time utilization and pre/post dose evaluation in adaptive planning workflow demonstrated favorable

initial planning CT and post-adaptive range for practical implementation as shown in Figures 2-3 and Table 1.
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Figure 1: "UPFRONT Brachy-like" scheme

2-cm diameter
Virtual Tandem Core

”~

PeriTumor

PIM1cmRing \, | Fall-off

Dose (cGy)

Pre (reference) vs Post (adaptive) — paired per-patient trajectories

VTC-PTV Dmax VTC-PTV D90% HR-CTV D90%

3.9

. 3.4- e

Results: The median (range) adaptive | | 141 3.1 .
workflow times were: total time 7.8 (5.4— rt 1 | B s.6 ¢ - e o} — & 6 ° & . :
10.9) min; registration 1.1 (0.5-3.1) min; | ¢ Pre Post Pre Post Pre Post
contouring 4.3 (2.2—6.4) min; and Pt 2 . . 2.4 ¢ rr—— ,Elo —_— Bladder D2cc Rectum D2cc Sigmoid D2cc
optimization 1.5 (1.3—3.3) min. The o 2 I - . . m Registration € s 2.75 2.50- 20{
median estimated delivery time was 10.3 | = Contouring g " u _2.70 2.25- 0\.
9.6—-12.6) min. No statistically significant ,_ - - Optirmization = %) 1,54
9.6-12.6) m v sig ot + S %y 10.6 = o S 265 ME—
dosimetric differences were observed ‘ " o - § 2 60 . 1.75 1.0
1 _ - _ | ‘_ ey ] - e . i :

betweer\ planning CT and p.ost adaptive i . - 78 o 21 o ol . e - —
plans with pre-/post- adaptive dose for oL e | . 0.5 .
VTC-PTV Dmax 11.8(10.1-12.9 00 25 50 7.5 100 12.5 15.0 N 0 2.50 , . 1.25- , , , ,
11.1(10.9-12.7) G I(D9O % 8. 25/2 8.9 Time (min) ‘6,63&\0 ‘0&\“@ .@a&\o de\\\\eﬂ Pre Post Pre Post Pre Post

1{10.9-12.7) Gy, ©8.2(6.2-8.9)/ @ O —e— Pt1 o Pt2 —e— Pt3 —e— Pt4 —e— Pt5 —@— Median

7.8(6.3-8.8) Gy;
HR-CTV D90%3.2(3.1-3.4)/3.2(3.0-3.5)Gy;

D2cc Bladder 2.7(2.5-2.7)/2.7(2.6-2.7)Gy,

Figure 2: Adaptive workflow time Figure 3: Paired Pre (Reference) VS Post (Adaptive) dose in each patient (Bold-line = median)

Table 1: Individual patient data

ecum 815191701415 G an CONCLUSIONS
Sigmoid 1.7 (0.7-2)/1.6(0.5-1.9) Gy. HITETE:

delivery time VTC-PTV VTC-PTV HR-CTV Bladder Rectum Sigmoid . 0" o1 1
Conclusion: Upfront MR-guided "Brachy- s | Qoo | St | Tl (min) Dmax D90% D90% D2cc D2cc D2cc UpfrOnt MR'gL"dEd BraChy'Ilke
Iike". SBRTfor cerv?cal canc.e.r 1S cIi.nicaIIy Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post SBRT for cervical cancer is
feasible within a highly efficient time 1 1.00 4.30 3.30 8.60 12.64 12.91 1270  8.80 8.80 3.42 3.44 266 274 247 139 072 0.8 linicallv f .bl ithi hichl
frame. The workflow is particularly CliniCally Teasinie within a ignly

_ : . : 2 1.35 2.58 1.43 5.36 11.63 11.97  11.00  8.95 8.27 3.41 3.16 263 261 179 178  1.69  1.58 . o .

optimized in treatment-naive patients, efficient time frame.
supporting its role as a potential 3 0.45 2.20 3.06 5.71 9.62 1013 1129  6.86 7.46 3.23 3.45 253 261 179 168 126  1.36 . .
nduction therapy. The workflow is particularly
: : 4 3.10 6.40 1.35 10.85 10.00 11.80 1110  8.23 7.76 3.07 3.04 266 268  1.85  1.82 200  1.87 « e . .
Jingwei Duan (presenter author) Opt|m|ZEd INn treatment-naive
Eun Young Han (corresponding author) 5 1.14 5.15 1.49 7.78 10.27 1082 1093  6.14 6.28 3.05 305 269 269 162 165 190  1.89 - - -
MD Anderson Cancer Center patlents, supportlng Its r0|e ds a
jduan@mdanderson.org Median  1.14 4.30 149 778  10.27 11.8 111 823 776 323 316 266 2.68 179 1.68 169 1.58

tHan@mdanderson.ors potential induction therapy.

© POSTER TEMPLATE BY GENIGRAPHICS .800.790.4001 WWW.GENIGRAPHICS.COM


mailto:jduan@mdanderson.org

	Slide 1

