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- ADAPTIVE MODIFICATION OF TREATMENT PLANNING TO MINIMIZE
THE DELETERIOUS EFFECTS OF TREATMENT SETUP ERRORS

D1 Yan, D.Sc.,* JoHN WONG, PH.D.,* FRANK VICINI, M.D., * JEFF MicHALsKI, M.D."
CHENG PaN, PH.D.,* ARTHUR FRAZIER, M.D.,* Eric HorRwiTZ, M.D.*
AND ALVARO MARTINEZ, M.D., FA.CR.*
Int. J. Radistion Oncology Biol. Phys.. Vol. 38. No. 1. pp. 197-206. 1997

Table 1. Characteristics of the treatment setup error, and the
ling margin for the 12 head and neck patients

(192 daily portal images)

' I I I I [ | l I III I-Iﬂ Head and Neck A'\(H“A?f- SEIPﬂ'i‘O‘-
Tt ead

M(m,) = o(m) 0520
a M(o,) * o(0,) 1404
Mp + o 05+24
E— | |Mp| -+ hop = margin \=23)
L P e— A was ealeulated to cover
95% of setup emrors margin = 5 margin = 6
P T e s I—

— THE USE OF ADAPTIVE RADIATION THERAPY TO REDUCE SETUP
ERROR: A PROSPECTIVE CLINICAL STUDY

D1 Yan, D.Sc., BLLEN Ziaia, M.D., Davip Jarrray, PuD., Joun Wong, PuD.,
DoNaLp Brasaixs, M.D., FRank Vicing, M.D. aNp ALvarRO MarTINEZ, M.D., FACR.

Int. J. Radiation Oncology Biol. Phys., Vel. 41, No. 3, pp. 715-720, 1998
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Fig. 5. The difference between the predicted setup margin and the
actually calculated setup margin on cach coordinate direction of K:{[‘i;ﬁ(,‘k‘i;%u“
treatment field. Caneer Center
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So, why are we *all* not
doing adaptive set-up
management, even if not
adaptive replanning?

Everett Rogers

Speed of innovation driven by a technology’s
* Relative Advantage
« The degree to which an innovation is seen as better than
the idea, program, or product it replaces.
« Compatibility
« How consistent the innovation is with the values,
experiences, and needs of the potential adopters.
+ Complexity
 How difficult the innovation is to understand and/or use.
« Triability
« The extent to which the innovation can be tested or
experimented with before a commitment to adopt is made.
* Observability
« The extent to which the innovation provides tangible
results.

MD Anderson
caneer Center

Technology Adoption Model

Perceived
usefulness [N

N,
7'y 4 Atitude |- — | Behavioral Intention | —p| Actual use

1 < {Acceptance}

Perceived ease of

“How useful docs
the ART appearto |\

Nl “How good anidea “How much am [
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“How willing am 1
A dotthinkusing [= == TOV IR = =D actually using the
ARTY ART?

“How easy does
ART seem to be to
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Adaptive Radiotherapy: :
Merging Principle Into Clinical Practice
I ‘Treatment Modification “Treatment Variation I
Decisions Identification/Evaluation
Adaptive Treatment TREATMENT
Modification DELIVERY SYSTEM
ssiment
Figure 1 Flow chart of Model Identification Adaptive Control based —
radiotherapy system. RADIATION
ICOLOGY
Al 2810




Need consistent terminology to describe INTENT

Table 3 ART Terminology

7/18/2019

Name Technique TumorDose  OAR Dose Example Study/Trial
ART,, squa  Serial plan verification to ensure = = Van Kranen etal™
pre-therapy plan parameters are
stable
ARToan Reduced OAR dose: pre-therapy - 4 Schwartz etal'" '
TV is conserve:
ARTyise  Increased dose to tumor; isotoxic (or 1 - ADMIRE (Al Mamgani et al™)
lower) OAR dose
ART e “Shrinking CTV" for on-treatment = 4 MR-ADAPTOR (Bahig et al”)
responders
ART e Increase dose to subvolume of ini- t | UZ Gent DBPN trials” "™
tial CTV
CTV. clinical targ . dase painting by numbers: OAR, organ at risk.

Jolien Heukelom  Head and Neck Cancer Adaptive Radiation
MD Therapy (ART): Conceptual Considerations
NKI-AVL for the Informed Clinician

— Need nomenclature to describe what was [actually] done

Heukelom

MD
NKI-AVL

Figure 1 Possible typologes of ART
cade ART. ART, adaptive radiati el Caneer Center

PET-CT

Ulcerated tonsillar lesion; 4.3 cm in
superior-inferior axis

« Extension to GP sulcus
* Three FDG avid R LII nodes




6996 cGy

6300 cGy

6996 cGy
6300 cGy

— IGRT Day 0 (aligned to C2)

MD Anderson
Ganeer Center
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IGRT Week 2

IGRT Week 4

i 0N
caneer Center

— When we replan...

Typical MDACC photon verification criteria (ad hoc replanning)

« Any visible tumor growth

« IGRT error 2/2 mask fit

« Visible CTV coverage loss

« >5% difference from planned on registration/DVH analysis

Proton patients

« Day 0 and Week 3-4 mid-therapy CT verification
« Contour/dose assesment (rigid and deformable)

SIDINOSTH+ALIXITdNOD

« >50% difference from planned on registration/DVH analysis

MR-guided protocol*
« Weekly MRI (offline)/Daily (MR-LinAc)

« Automated adapation w tumor volume shrinkage or normal contour alteration




SETUP UNCERTAINTIES OF ANATOMICAL SUB-REGIONS IN HEAD-AND-NECK
CANCER PATIENTS AFTER OFFLINE CBCT GUIDANCE

Sivon vax Kraniy, M.Sc.,* Suzaswn van Buk, RT.T,,* Comx Rascn, M D, PuD,*
Marcs van Hux. PiD.* ano Jas-Jaxon Sonks, PiD*
ol 100 S e 200811035

RO B e vl b e .

Local setup errors in head-and-neck radiotherapy @ S. van Kranex er al.

Table 4. First-order approximation of local anisotropic
‘margins calculated with formula (2), required for adequate
target coverage based on sequp accuracies after SAL offline

corrections
Margins (mm)

LR cc AP

Mandible 39 67 55
46 103 5.1

Jugular notch 63 57 60
Occiput bone 7.0 55 46
1 47 38 42
C3.Cs 51 40 48
cs.C7 59 54 60
Caudal C7 83 62 67
Clinical ROL 40 37 40
AP= ior; CC = crani LR =

left-right; ROI = region of interest; SAL = shrinking action level.
Group mean errors were small compared with systematic errors

S Sashis ot MD Anderson
Gnﬂeor%lsﬁrr

Local setup errors in head-and-neck radiotherapy @ S. vax Kraxex et al.

P

onal view). The mnebeamcmnpuwd !omography scans were taken at Day 1, 18, and 55. No significant time trends in bony
anatomy displacements could be determined for this patient.

Fig.7. Example of visibl in umor shrinkage/weight loss in the neck area (cor-

7/18/2019
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Yang et al.: Variable planning margins for logoregional variations

Med. Phys. 39 (6), August 2012

FIG. 1, Agproximaie locatcns of the five lambssurk ROIs wad proscribed
CTV displayed i the sagitl plane. This CTV is @ diagram of the comi
aseion of o tresment CTVs, The PTV is  projcsed expunsion with local

‘maspins, which are Larger for the lower scck wea thas for the wpper
aeck area.

Hlustration of Different margin expansion methods: (a) global uni-
farm masgin expansion using & spherical SE of radiss r; (b) global nonsni-
form margin expunsion using & SE with different radif n all six irections;

sion locatioes.

FI0. 7. The sdvantage of local he Sower neck region. Global

50 sble 1o cover some parts of CTV in this area, but the

Jocal varisble margins enclose most CTV. The lower neck region is magaificd for a better visanlization of the difference between these two

Medical Physics, Vol. 35, No. 8, August 2012

QuAs

ATION OF VOLUMETIIC AND GEOMETRIC CHANGSS
AcT

T
OCCURKING DURING FRACTIONATED RADIOTHERAPY FOR IIEAD-AND-
\ToR

(CER USING AN INTEGRATED CTLINEA
[

11 Radision Oncology ® Biciegy ® Physics  Volume 59, Nursber 4, 304

Fig. 2. lasegrated CTlinear accelerator sysem (EXaCT) that allows computed tomographic imagiag at daily adio- MD Anderson

therapy sessices while pusent remains immobilzed in trestment posiice

cer Center

7/18/2019
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Fracction of Initial Volume or Weight

1.J. Radiation Oncology @ Bivkogy @ Physics Volune 59, Number 4, 2004
1.01
1.00 —e Skin-c2
—&— Skin-Base of Skull

090 - — -
0 7 14 21 28
Elapsed Treatment Days

- = Weight

Fig. 3. Median skin contours st Jevels of C2 and base of skull compared with patient weight during radiotherupy course.
All dsta presented as feaction of initial single-slice contous volume or weight (Spearman two-tailed correlation

coeflicient 0.917 for weight and contour volume 31 C2 [p <0.001] and 0.936 for wel

<0001)).

Average Parotid Volume.

% of Iniil Volume

ht and contoar st base of skull [p

IGRT in head and neck cancer

Does IGRT ensure target dose coverage of head and neck IMRT patients?

Pierre Graff ", Weigang Hu ", Sue S. Yom*, Jean Pouliot*

Radiotherspy and Oncalogy 104 (2012) 63-90

c1

4

caneer Center

7/18/2019
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PAROTID GLAND DOSE IN INTENSITY-MODULATED RADIOTHERAPY FOR
HEAD AND NECK CANCER: IS WHAT YOU PLAN WHAT YOU GET?

Jussun C. O'Daxia, Pi.D.,* Avau S. Gagoxx, M.D.,' Dav

He Wara, PiD.* Kias K. Ao, MD., Pi

Witian H. Moisos, MD.,' Josiua A.
+Mavo Tino, MS.,* Raes My

PR

ax. PILD_* axp Ls

doi:10.1016/j.ijrobp.2007.07.2345

L. Scuwariz, M.
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clogy @ Phyvies  Vohe 8, Nember 4, 2007

Planning CT 27 Treatment Fraction
Fig. . Weight loss, parotid ghnd shriskage. and parctid land cesterof a sanere s
s dose. Red denates 63 Gy and yellow 26 Gy JAnderson
caneer Center
@ 1

Pe. 2B

Gy poroaid

Cocen dernaes

30 Gy: yellow, 26 Gy; and biee, 20 Oy,

M [‘f‘l.\min{m n
Ganeer Center
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A CLINICAL CONCEPT FOR INTERFRACTIONAL ADAPTIVE RADIATION THERAPY
IN THE TREATMENT OF HEAD-AND-NECK CANCER

Avexanora D. Jexsex, MD., M.Sc.,* Stveox Nit, PuD.,' Perer E. Huser, M.D., Pu.D.,}
Rovs Bexpt, Pu.D.,' Jiraen Desus, M.D., Pi.D.,* axp Marc W, Minter, M.D.*

*Department of Radiation Oncology, University of Heidelberg, Heidelbers, Germaay: 'Department of Medical Physics, German
Cancer Research Centre (DKFZ), Heidelberg, Germany; asd ‘Clinical Co-Operation Usit Radiation Oncology, German Cancer
Research Cenure (DKFZ), Helelberg Germany i 10 1016 ijcobp 201010072

Fig 1. 62 y o male wih lryngea caipoens requring 4 udapttions fo the IMKT plan.

Fig. 2. Inita targes volumes and dose distribution oa the planning scan (BPL), adapied volumes and dose distribution
(24)

ANALYSIS OF AN ERSUS A NON-IMAGE-GUIDED
SETUP APPROACH IN TERMS OF DELIVERED DOSE TO THE PAROTID GLANDS IN
'HEAD-AND-NECK CANCER IMRT

. Seviaix Kasare, M.Sc. * Jav Jasca Wiuins, D.Sc.*
.7 Micuais Moxis, MD_* xxo Hass iz, MD.*

7/18/2019
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DVHs- Left Parotid Gland
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Adaptive Radiation Therapy for Head and Neck Cancer—Can an
0ld Goal Evolve into a New Standard?

e 10.11550201 11680595

pr—

David L. Schwartz' and Lei Dong®

Potental fect high arym dose

Ficuss 1: The positions of the hyoid and thyroid cartk noticeably Because the
swallowing action is useally infroquent and has a short dusation, a simulation CT could be biased towards an Infrequent anatamical pose
by the consequence of swallowing. If the hyoid and thyroid cartlages are captured a€ their most infecior positions (10p row), the larynx

may receive higher dose during trestment. I the converse ssuation, if the byoid and thyroid cartilages are captured at their mast superior
walation ) e of

il
Ganeer Center

MDD Anderso
caneer Center

Journal of Oncology

Planning CT During treatment

FiGURE 2: Anatomic changes can be pronounced during treatment. In this example, planning CT scan and CTV contours are shown on the
left. On the right, a mid-course CT (three weeks into treatment) demonstrates significant reduction in gross tumor (thick red linc). Baseline
CTVs have been overlaid via rigid image registration. These match current anatomy poorly and in fact extend past the skin contour into air.

Ganeer Center

7/18/2019
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Primary tumor response to RT

Volume (cc)

Primary tumor response to KT

Inital volume (%)

®
Elapsed treatment days Elapsed treatment days
~— HNOI — HNO6 —=— HNOI0 -+~ HNO1 ~=~ HNO6 == HNO0I0
- HN02 ~— HNO7 +~ HNOI3 - HNO02 «- HNO07 <+~ HNO13
* HNO3 HNoS$ HNOI4 *- HNO3 HNOS HNOI4
HNO4 HNOY HNOIS HNO4 HNO% HNOIS
- HNOS *~ HNOS
@ ®
MDAnderson
Ganeer Center
o Lymph nodes respanse to KT @ Lymmph nodes respocse to RT
wp %
ol .. z
o ~ 3
2 wt . §
5 . 2
4 | 3
-2
B » w2 w o 7 u_ u » ® @
Elapaed treatment days Elapsed trestment days
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- 1N0y - e - HN0Y — 1N
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- HNOG - HN0
© @

Fiours 3: Gross tumor volume changes over time among patients with head and neck cancers. Both primary tumor (a) and (b) and lymph
nodes greater than 2cc of volume (c) and (d) are showing similar trend. The gross tumor volumes decreased at a median rate of 0.2 cc or

1.8% of initial volume per treatment day. (Reprinted from [8]).

D Anderson
caneer Center
6 Journal of Oncology
Z
5
3
]
3
2
¥
3
13 SUDBYBABBT B AD
Trestment fraction
+ Rparotid
® Lparotid
) ® ©
Figuns 4: A case example of changes in parotid 33-fraction IMRT . (a) shows the percent of volume

change for each parotid as a function of treatment fraction. The (b) and (c) shows an axial CT slice of the parotid before radiotherapy (b)

and after 33 fractions of radiotherapy (¢)

R Anderson
Ganeer Center

7/18/2019
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Reference planning CT
(@

d to
‘match with the daily CT
()

FiGurs 7: The ART process for patient treatment starts with a rigid alignment (in this example, to the C2 vertebra) between the refere
planning CT and the daily in-room CT ((a) and (b)). The planning contours are overlaid to the daily CT to verify setup accuracy anc
evaluate if there are changes in current anatomy relative to bascline. If the changes are significant, as illustrated in (b), a deformable im
registration can be performed to propagate original planning contours onto current anatomy. The resultant contours are shown on (c). 1
process takes less than 30 seconds

T -

E MD Anddes
-‘- L-}mferh'mrr

Lstreplan

Original plan
@ ® ©

FiGuze 8 An example of serial ART dose recalculation using a dal]) CT image acquired at the 25th treatment fraction. On (a), the original
plan is calculated on current anatomy. The original plan p treatment nd dose within the high-
dose CTV. In the (b), an earlier ART replan (AT}, designed at the 15th treatment fraction) is calculated onto current anatomy. On (c), a
2nd ART replan (ART2) is designed and calculated for the current daily image set. The ART2 plan provides improved contralateral parotid
sparing and a lower total body dose than the ART1 plan.

VD Ander
Ganeer Center

7/18/2019
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Adaptive radiotherapy for head and neck cancer—Dosimetric results
from a prospective clinical trial
David L. Schwartz*<*, Adam S, Garden, shalin J. smnr Gregory Chronowskl‘ Samir Sejpal <,
David L. Rosenthal®, Yipei Chen®, Yongbin Zhang®, Fong Wong*, John A Garcia®,
K Kian Ang?, Lei Dong ﬂpf{d:r.doi.olgfm.w!ﬁﬂ radonc2012.10.010°
Original Plan
Fig. 1. Detection of rapid tumor progression prior to start of treatment. The original
plan is shown to the left; patient’s anatomy on first treatment day is shown on the .
right. Primary GTV progressed by >50%. Arrows designate site of geographic miss ) Ande
for CTV1 Ganeer Cer
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Fig. 2. Uncorrected IGRT can potentially intensify bystander dose. In this example.
correction of daily set-up error led to focusing of dose scatter to contralateral oral
cavity by treatment day 12 which otherwise would have been redistributed by
random daily set-up error.

MD Anderson
Ganeer Center

Fig. 3. (A) Right: Emergence of dose heterogeneity within high-risk €TV1 in 2
tonsillar carcinoma case at treatment fraction #11; Left: Restoration of intended
dose distribution within CTV1 by adaptive replanning without PTV margin
expansions. (B) DVH comparisen for the original IMRT plan of this case (dotted
lines). ART1 replan designed on treatment day 15 (thin solid lines), and the ART2
replan (thick solid lines). all re-calculated on CT anatomy cbtained on 25th
treatment day.

MD Anderson
Ganeer Center

Strateav: Sinale-time point fixed adantive

988 Schwartz et al. International Journal of Radiation Oncology o Biclogy « Physics

Daily CT Match with the Dally CT
Adaptive Radiotherapy for Head-and-Neck Cancer: Initial
Clinical Outcomes From a Prospective Trial

Schwartz et al. o ) Radiscion Gnool Bl Prys, Vol §3, No. 3, pp. 86-993, 22
' m
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—_ Weight loss and Parotids

Average Parotid Mean Dose (¢Gy), Average Weight Lass {Lbs)

.
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MD Anderson
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Predictive Models to Determine Clinically
Relevant Deviations in Delivered Dose for
Head and Neck Cancer

Practical Radiation Oncology (2019) 9. e422-e431

4

Molly
McCullcoh
PhD
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Predictive Models to Determine Clinically
Relevant Deviations in Delivered Dose for
Head and Neck Cancer

Practical Radiation Oncology (2019) 9. e422-e431

Predictive Models to Determine Clinically
Relevant Deviations in Delivered Dose for

Head and Neck Cancer

at risk and target volumes

Table 3 Planning and dose deviation thresholds for organs

glands

Organ Planing  Dose
metric  constmaint,  deviation
iy threshold,
Gy
Inferior constrictor Mean 20 3 X
Superior constrictor Mean 50 5 )
Spinal canal Max 45 3
High-isk CTV D95% +7% of Rx  4.10-5.18
Intermediate-risk CTV ~ D95% 7% of Rx  283-5.17 Molly
Larynx Mean 20 3 McCullcoh
Onal cavity Mean 30 45 PhD
Lefufright parotid glands  Mean 24 36
Lefuight submandibular  Mean 30 45

Pra

ical Radiation Oncology (2019) 9, e422-e431

Table 5 Number of organs with clinically relevant dose deviations and values of those deviations

Ganeer Center

Organ Ploning  Dose  Totl number Organs  Organs  Mavmum  Minimum

constraint,  deviation of organs  included  exceeding deviation at  deviation

Gy threshold, in model  deviation  completion of by fraction

Gy weatment, Gy 15, Gy
Spinal canal 45 3 % % 1 a1 NA
Lefufight submandibular glands 30 45 176 85 7 832 35
Superior Constictor 50 75 100 60 0
Ol cavity 30 45 100 s6 1 S8 081
crv 7% x Rx 410518 103 s 0

Left parotid 2 36 100 37 1 371 308
Right parotid 2 36 0 3 0 Molly
Intermediate-risk CTV 7% x Rx 283517 101 17 1 -6.65 —434 McCullcoh
Infeior constrictor 20 3 97 1 562 586 PhD

- Title
r, and their

and treatment adaptat

Conclusions

Differences between pla

With the use of this model, HN cases that would
benefit from replanning could be identified. For sub-
mandibular glands, a dose deviation threshold of 3.5 Gy
at fraction 15 can predict the need 10 replan a patient.

d and delivere

for normal tissue complic

nIsquence

Heukelom et al. (under review)

LR am m  am

[ 1 on om 2 owr

o 0wy on 35 m am oo
" an e

head and n

MDAnd
caneer Center
66

NK-AVL

TS0
Ganeer Center
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Table 2 | Prediction of final NTCP using NTCP at F10 of F15 using various ANTCP thresholds. The percentages indicate the decision to adapt treatment for
‘every patient that has a predicied ANTCP of x% or higher in any of the four NTCP modeis, based on the dose difference at Fx, scaled to a ful-treatment

tength

WiCPwhole  co Fi0 P10 P10 o FI0 F0 F0 F0 F0 F0 Fi0 F10

treatment L1 3% 4% BN 6% Tw e% 9% tom % 1%
ART for # patients 9 1 ® 18 15 9 7 s s 4 4 . 2
True postive s s 8 s 7 s 4 4 3 3 3 2 2
Faise posite 8 v o7 2 1 1 1 1 1 1 1 ]
True negative s % 2 ¥ @ e e e e e a a
Fase negatve . ' 1 ' 2 3 s s & s 6 7 7
Senstwty 056 089 085 089 078 067 D44 044 033 033 033 02
Spectioty 081 0S8 074 084 095 0% 098 098 08 D08 098 100
PPY 038 031 042 053 078 0% 08 08 075 075 075 100
r 0% 096 097 097 095 093 080 080 088 088 088 086

F15 F5 M5 FS P15 P15 F15 P15 F1S FS 15 4
" I a% e 6% TR 8% % 2% Heukelom

ART for # patents ®» 2 12 w8 7 € 4 . 1 MD
Trve postive. s s & s s 4 3 3 3 1 NiAVL
Faise positve. » 1 4 2 2 2 2 1 1 1 o o
True negative R LI T R VR - S - S - P Y
False negative o 0 1 1 3 4 s 6 s 6 7 s
Senaitnity 100 100 089 089 067 D056 044 033 033 033 02 01
Specifioty 053 072 091 095 095 095 095 095 098 088 100 100
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— So what's different now?
MR-LinAc Devices (Elekta/ViewRay): =

Time point 1 Time point 2 Time point 3 Time point 4 Time points

T2wMRI

ADC maps.
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CTis not as good
as MR for seeing
soft-tissue head
and neck anatomy
nor tumor
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Figure 2: Image modalities with potential for adaptive replanning, showing improved soft-tissue contrast with
T1/T2 MRI, and POSSIBLE improved tumor recognition with diffusion weighted imaging (DWI)

Figure 3: Interval reduction in MRI radiographically evident
disease from pre-therapy (left panels) to mid-therapy (right
panels); upper panel shows raw image data; lower panel

shows gross tumor volume (GTV) segmentation , in green

MD Anderson
“ancer Center
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7.0 Statistical Considerations

7.1 Primary Endpoint
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The primary endpoints will be locoregional control and composite dysphagia outcome at 3

timepoints: conclusion of stage 1, interim of stage 2, and conclusion of stage 2. (14)

Figure 5. Schema of the Bayesian 2-stage trisl design.

stage 1
Envoll 15 patients

to axparimental

Stage 2

Envoll 30

11
pationts Canventonal
Radiotherepy

MR -quden
e Rarsott
Ervoll 20 o

—, 1

polents Conventonsl
Raotnarspy

Ying Yuan, Ph.D
Professor,

Biostatistics
MDACC

n
Ganeer Center

7/18/2019

25



Bayesian Phase Il Trial of Magnetic Resonance Imaging Guided
Radiotherapy (MRgRT) Dose Adaptation in Human Papilloma
Virus Positive Oropharyngeal Cancer

ClinicalTrials.gov ID: NCT03224000

Week 2 Week 3 Week 4 Week 5 Week 6

Figure 2A
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A box-plot depecting the differences between complete response (CR) and non-CR lesions in terms of
normalized AADC (A}, 4D (B), AD* (C), and 4f (D).
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(A) shows a scatterplot depicting mid-therapy chanaes in AADC and AD for patients experienci

presence/absence of complete response (CR). (B) shows a Contour plot depicting the posterior probability of

‘obsarving complete respanse s a function of mid-tharapy chanqes in AADC and AD sbtained from analysic

wsing Bayesian QDA. (C) shows a Receiver operating characteristics curve obtained from the Bayesian madel

for predicting complete response using mid-therapy changes in AADC and AD using leave-one-out cross-

validation. Combined the parameters attained an AUC=0.87 (S5% C1: 0.79, 0.9) with sensitvity=0.63,

“pacihcty~0.85, and accuracy—0.70
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REALITY CHEC(
MR-adap #% BL1USS 1IUILPIT S1tSa.

CHALLENGE ACCEPTED

DOING WHAT IS BEST FOR
PATIENTS BY ADAPTING

REALIZING ADAPTIVE IS
COMPLICATED AND EXTRA

WORK CL@SE ENQUGH.

But the view looks good for adaptive RT in #RadOnc

Please email/visit soon!

cdfuller@mdanderson.org
Caroline Chung, MD
Rad Onc MR Program Lead
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