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1. Advanced Visualization: Why & How
2. Intracerebral Arterio-Venous Malformations

(IAVMS)
3. Next Steps & Discussion
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Mixed Reality: AR and VR

* Virtual Reality is an artificial environment
which is experienced through sensory
stimuli (such as sights and sounds) provided
by a computer and in which one's actions

partially determine what happens in the
environment

* Augmented Reality is a form of technology
that superimposes a virtual image onto the
user’s view of the real world, offering a life-
like and often interactive virtual overlay
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Clinical Image Advanced
Imaging Needs Acquisition Modeling

Neuroscience

Transplant

Cardiac

Orthopedics
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1.1s it feasible to produce & assess the use of patient-specific
anatomical AV models in the clinician training and care of
IAVMs.

2.Can we describe when & how patient-specific anatomical AV
models are being used in iIAVMSs?

3.Is there a differential utility of AV models across different
experience levels?




Aims & Approach

1.Establish a digital fabrication & assessment pathway to create
and evaluate patient-specific anatomical 3D AV models based
on clinical neuro-imaging

2.1dentify epidemiological, clinical, and utilization attributes
associated with the use of patient-specific AV models in CVD.

3.Assess the utility of patient-specific AV anatomical models
when compared to traditional 2D viewing across different
clinical experience levels
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Null Hypothesis: There is no Describing associations

difference in reported between AV models in
complexity/ utility of 3D CVD and clinical &
Viewers based on experience utilization metrics
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19 AVM AV Models

42.1% (n=8) were
associated with a
neurovascular
procedure

Medicaid (n =11,
57.8%)

31.6% (n=6) Female
patients

47.4% (n=9) were for
African-American
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68.4% of cases associated with an
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P CVD Clinicians
| 3D Viewer

C Experience Level
O Reported Utility

N=18
Clinicians

Null Hypothesis: There is no
difference in reported
complexity/ utility of 3D
Viewers based on experience
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Describing associations
between AV models in
CVD and clinical &
utilization metrics
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NG Table 1: Summary Statistics for Clinician Levels none  1-10  11-50 51-100 101-200 >201
80 AVM Level
i s
Clinician Level Frequency Frequency Percentage
Medical Student 3 111%
Resident 4 22 2%
Advanced Practice Provider 5 27.8%
Fellow )| 5.6
Junior Attending {< 5 years from terminal training) 3 16.7%
Senior Attending (> 5 years from terminal training) 3 16.7%
Total 18 100.0% 15
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. How complex would you rate this case? 1-1C
2. How helpful did you find the on-screen 3D Model? 1-10
3 a. Were you able to appreciate any normal anatomy in 3D that you
were not able to in 2D?
b. Did you appreciate any abnormal pathological defects in the 3D

model that you were not able to in 2D?
4. If you were responsible for clinical decision making, would access to the
3D Model have changed your

a. Diagnosis: Yes No

N NEeraneE ANA/0r hroceg 3]l AnDroacn Ye \| O

10 model surveys sent to each clinician
subject
92.2% completion rate (166/180)
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Frequency

Utility: 8.01,

Histogram of Utility
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Bar Chart of Clinician Expertise

* Imposed Independence by
using Average Utility

N

* Null Hypothesis: No Difference
in Reported Utility between
Experience Levels
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Combined Kruskal-Wallis Test Results for Complexity, Utility, and Improvement grouped by

Metric statistic | df p.value
Complexity 0.6669883 | 2 | 0.7164161
Utility 1.4484604 | 2 | 0.4846975
Improvement | 0.9984830 [ 2 | 0.6069909

e Can NOT reject the null
hypothesis

* Conclude there is NO
difference in reported utility
between Experience Levels
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Table 21: Combined Kruskal Wallis Test Results for Complerity, Utility, and Improvement grouped by

erpertise

Metnc statistic | df p.valoe
Complesits | 4 06088 | 0 | 0 11m6R7T
Utilsty b OS16RES | 2 [ D0EITS
Improvesnent | 1435871 | 2 | DA877050

Table 22 Post-hoc Results for Utility Groupings

oMnparison Ubserved  diberence | Critical difberence | Signibcant
il e .-.-..d:n‘... e T
[|:-Lh 4 B1bhET GIET0Te | TRUE
|n.|:.-=rmnﬂ.i..u.l.-u—|..-:rw 4184444 boTanREE | FALSE

expertise, or experience regarding a certain type

of task or area of knowledge tend to

overestimate their ability or knowledge. Some
researchers also include the opposite effect for

high performers: their tendency to

21
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Established a scalable digital fabrication & assessment infrastructure for patient-
specific AV models

Publicly insured, young, healthy, diverse patients with a complex disease requiring
effective but resource-intensive care

Highly engaged & diverse clinician subjects

On a set of AVMs of varying complexity, clinicians affirmed the substantial utility of AV

AV frequently provided staff clinicians with anatomical and therapeutic insights not
conventionally appreciated
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Instrument
* Replicate with:
e Larger sample sizes

 Randomization
* Other disease states
* Different visualization modalities, e.g. XR vg
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* Core Services Include 3D Printing,
Virtual Reality and Augmented Reality

* Allow for Anatomical Modeling, Medical
Education/Pre-Operative Planning and
Procedural Training

* Current Applications in Transplant,
Neurosurgery, Neurology and
Orthopedics

* Planned Future Growth to Include True

Medical Additive Manufacturing, Design
and Peri-Procedural Guidance

£O
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PRESENTATION & CONFERENCE y = ; SEGMENTATION & 3D PRINTING

VIRTUAL REALITY / SIMULATION
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BioDesign

* Needs Finding
* Prototyping/Brain Storming B|ODES|GN The Process of Innovating Medical Technologies
* Compliance/Regulatory R

* Defensibility
 Sustainability

Denend, Lyn. Biodesign. Cambridge University Press, 2015.
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&

Core Services —> Current

Additive Anatormical Modelin Medical Advanced
Manufacturing (3DP) & Manufacturing (mAM)

Medical Education Graduate Medical
Pre-operative Planning Education

Medical Extended
Reality (mXR)

Peri-procedural
Guidance

Procedural Training
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The 5 P’s SMART

Passion Specific
Partnerships/People Measurable
Purpose Achievable

Persistence Relevant

Participation/Presence Timing
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C Experience Level

O Reported Utility

N=6

with a goal of thematic Null Hypothesis: There is no
saturation assessing senior difference in reported
trainees and stuff experiences complexity/ utility of 3D
with physical 3DP anatomical Viewers based on experience

associations between
AV models in CVD and
clinical & utilization
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