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So, why are we *all* not

doing adaptive set-up 

management, even if not 

adaptive replanning?

13

MD Anderson 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 

Technology Adoption Model 

Perceived 

usefulness

Perceived ease of 

use

Attitude
Behavioral Intention 

{Acceptance} Actual use

“How useful does 

the ART appear to 

me?”

“How easy does 

ART seem to be to 

use?”

“How good an idea  

do I think using 

ART?”

“How willing am I 

to use ART?”

“How much am I 

actually using the 

ART?”
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MD Anderson Technology Adoption Model 2

Subjective norm

Image

Job relevance

Output quality

Results demonstrability

Perceived usefulness

Perceived ease of use

Behavioral Intention 

{Acceptance}
Actual use

“Do people who matter to 

me think I should use 

“ART”

“Does using ART  

enhance my social 

esteem?”

“How relevant is the ART 

to my job tasks?”

“How well does the ART 

perform at my job tasks?”

“Are the gains of ART use 

tangible and obvious?”

“How useful does ART 

appear to me for this 

application?”

“How easy doesARTseem 

to be to use in this 

instance?”

“How willing am I to use 

ART for this application?”
“How much am I actually 

using ART”

MD Anderson 

TAM2 for Jane Clinician/Joe Physicist

172018 Radiation Oncology Strategic Retreat

Dave says “ART 

is cool.”

ART is *much* 

cooler than IGRT

ART saves me a 

effort

ART helps me 

track targets

I can use  ART 

within my 

current system

“ART is very 

useful.”

”ART is easy to 

use.”

“I want to use 

ART!”
AAPM poster: 

“We always use 

ART for…”

MD Anderson 18Enter Presentation Title in Footer Placeholder>Apply to All
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Need consistent terminology to describe INTENT

19

Jolien Heukelom 
MD

NKI-AVL 

MD Anderson Need nomenclature to describe what was [actually] done 20

Jolien 
Heukelom 

MD
NKI-AVL 

MD Anderson 

PET-CT

Ulcerated tonsillar lesion; 4.3 cm in 

superior-inferior axis

• Extension to GP sulcus

• Three FDG avid R LII nodes
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6300 cGy

5700 cGy

6996 cGy

MD Anderson 

6300 cGy

5700 cGy

6996 cGy

MD Anderson IGRT Day 0 (aligned to C2)
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IGRT Week 2

MD Anderson 

IGRT Week 4

MD Anderson 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)

• >5% 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
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MD Anderson 
Strategy: Single-time point fixed adaptive
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Patient reported 

outcomes

Objective toxicity 

measures

MD Anderson 

Equivalent Coverage but 

Reduced Dose Bath

WIDESOTT et al.  

IMPT vs. tomotherapy in nasopharynx cancer  IJROBP 2008  

MD Anderson Weight loss and CTV Coverage
6 Bilateral Neck Cases
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MD Anderson Weight loss and Parotids

MD Anderson 

Cumulative Verification with 

Deformable Adaptive Plan 

Jones et al. AAMD 2012
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Heukelom et al. (under review)

66
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Heukelom et al. (under review)
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Heukelom et al. (under review)
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MR-LinAc Devices (Elekta/ViewRay): 

So what's different now?
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Opportunity 

space

CT is not as good 

as MR for seeing  

soft-tissue head 

and neck anatomy 

nor tumor 

Elek

ta 

Conf

ident

ial

MD Anderson 

Elek

ta 

Conf

ident

ial

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)

PAST

NEAR FUTURE

FUTURE?

MD Anderson 

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.
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Predicate Data

Elek

ta 

Conf

ident

ial
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January 8, 
2014
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NTCP Reduction
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Professor, 
Biostatistics, 
MDACC



7/18/2019

26

MD Anderson 

Patient # 1- MRgRT weekly dose adaptation

Week 2 Week 3 Week 4 Week 5
Week 0

(sim) Week 6

Bayesian Phase II Trial of Magnetic Resonance Imaging Guided 
Radiotherapy (MRgRT) Dose Adaptation in Human Papilloma 

Virus Positive Oropharyngeal Cancer

ClinicalTrials.gov ID: NCT03224000
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Courtesy N. Van den Berg, 

UMC Utrecht

MD Anderson 
imaging Radiation-Associated Dysphagia (iRAD) 

PAR-14-166 A0 
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MD Anderson DWI/IVIM denotes HPV+ early rapid responders!

MD Anderson 
NIH Academic Industrial Partnership Award

(1 R01 DE028290-01)

Fuller/Christodouleas/Kadbi 



7/18/2019

29

MD Anderson 

REALITY CHECK: Cannot scale multi-vendor offline 

MR-adaptive trial across multiple sites.
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DOING WHAT IS BEST FOR 

PATIENTS BY ADAPTING

86

REALIZING ADAPTIVE IS 

COMPLICATED AND EXTRA 

WORK

MD Anderson 

Please email/visit soon!

cdfuller@mdanderson.org

But the view looks good for adaptive RT in #RadOnc

87

Caroline Chung, MD

Rad Onc MR Program Lead.


