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The views, opinions and/or findings contained in this presentation are
those of the author and do not necessarily reflect the views of the
Department of War and should not be construed as an official DoD/Army
position, policy or decision unless so designated by other documentation.

No official endorsement should be made. Reference herein to any
specific commercial products, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or
iImply its endorsement, recommendation, or favoring by the U.S.
Government.

Nicole Caldwell, nicole.w.caldwell.civ@health.mil UNCLASSIFIED



Purpose: Describe our portfolio of mixed reality (MXR), clinical
decision support (CDS) applications to assist with decision-making

and patient care on the battlefield

Background

Capability Description

Technical Approach

Successes

Challenges

Applicability to Medical Roles of Care
Impact to the Warfighter/Significance
Developmental Status

Nicole Caldwell, nicole.w.caldwell.civ@health.mil UNCLASSIFIED



DHA/- Background

Defense Health Agency
RESEARCH & DEVELOPMENT

Problem
* |n remote environments, healthcare workers face limitations in resources and
advanced medical expertise
* |nthese situations, clinical decision support (CDS) can fill knowledge and skill
gaps, improving patient care and reducing cognitive burden for users
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Requwements for CDS Technology
Wireless, untethered
* Not dependent on network
 Hands-free
« Easy to use
« Easy to understand
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Capability Description

Mlxed reality (MXR)

Wireless, untethered Possibly (Depending on headset)
* Not dependent on network Yes
+ Hands-free Yes
« Easy to use Possibly (Dependent on software design)
« Easy to understand Possibly (Software dependent)
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Microsoft® HoloLens 2™
* Wireless, head mounted display

* Not dependent on network, software resides within the headset

* Voice or gesture controlled
« Lab and field testing would be performed to ensure usability and superior
performance

Additionally
* Does not use passthrough vision, can see actual surroundings
— Better patient interaction
— Reduced risk of cyber sickness
* Planned development the Integrated Visual Augmentation System (IVAS) — now
coined Soldier Borne Mission Command (SBMC)
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Four applications were developed and tested:
« MXR-CDS Burn

. MXR-CDS Surgical (sl el
) MX_Q__C DS Trllag.e FSURGICALY
* Training application e e
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MXR-CDS Burn

* Dashboard containing reference materials with key burn care concepts
— Written information about caring for a burn patient
— Pictures and descriptions of burn injuries
— Best practices extracted for military clinical practice guidelines
— Written in layman’s terms

* Sub-applications
— Burn size mapping
— Pain medication dosage calculation
— Management of burn fluid resuscitation

Nicole Caldwell, nicole.w.caldwell.civ@health.mil UNCLASSIFIED



DHA”;' Technical Approach

Defense Health Agency

RESEARCH & DEVELOPMENT ®
. . . . RO ARY SURVEY: Complete within 3 mim.':r"e's‘
Clinical Practice Guidelines » ' .
[ ] B u rn Ca re iCmﬂrm C.-s:nnve is \m-mjnb\\\zeﬂ PaTIEI‘It
* Anesthesia for Trauma Patients
. 2.B - Breathin,
i Burn Management In PFC »Cmﬂrme-.‘einseand!a\c!ches'.

° Ana'gesia Sedation Management « Place 02 mask f avalable
3.C - Circulation

+ Stop any active bleeding

+ Check pulse

o] ouu |
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MXR-CDS Surgical

* Provides step-by-step instruction for performing lifesaving surgical intervention
— Written instructions
— Pictures
— Videos
— Holographic overlays onto patient or manikin

 Sub-applications
— Burn Escharotomy

— Cricothyrotomy P\ —
— Chest Tube Insertion SURﬂCAL “

\__ DECISION SUPPORT — //
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Burn Escharotomy
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®  Device Mode

Chest Thoracostomy Instructions

| 8{1 i Make Incision for Chest Tube

« Make 3cm incision into center of skin covering 5" rib
= The incision should follow the slant of the rib and extend
down to the bone

Look down at the patient for the holographic locator

2
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MXR CDS Triage

Multi-patient triage management system - Command + Control
* Connects with an existing military documentation system of record (BATDOK)
to stream real-time patient health data
* Features:
— Visual patient status board
— Semi-autonomous triage categorization with manual
override capability
— Static and trending vital sign visualization ' ‘
— Alerts to changes in patient condition, triage category, T
network disconnection TRlAGE >
— Patient location tracking ‘EC,'S'QE’PJTP°R
— Resource requirements for injury type g
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Technical Approach
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Experimentation
USAISR Subject Matter Usability Testing Software Performance Sofware | B (Field)
’ Expert . . Updates . Testing >

-

(=10)

evelopment Evaluation Updates

(Lab)

. Military Training

(Varies)

MXR-CDS Burn and Surgical Lab-based testing

« Exceeded minimal standard for usability
* Increased clinical accuracy
» Decreased cognitive burden

Training events
« 2025 Military Burn Trauma Course
* Burn Flight Team training
* Pre-deployment training
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Successes

Field experimentations
 SOAR multi-lateral (MLAT) medicine training event, 2023
« MXR-CDS Burn and MXR-CDS Surgical were field tested at Project
Convergence Capstone, 2025
« Burn and Surgical JRTC/ NTC 2027 (Feb-Mar, 2027)
« All 3 applications will be evaluated at Bold Quest 2026 (Aug — Sep 2026)
« MXR-CDS Triage to be evaluated at Arctic Edge (April, 2027)
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MXR CDS Burn and MXR CDS Surgical: Officially
aligned to S&T Pathfinder Capability Gaps
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Hardware
* Need ruggedized, Military-supported heads-up display
— Extended battery life
— Optional network connection
— No drift
— Ability to see the wearer

Advanced Development
* Commercial partner
* |mproved automation
— Automated patient mapping
— Pose recognition
— Additional features/procedures
* Software polishing (UX / Ul)
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Can be installed on future tactical headsets for use in all roles

of care

 Combat casualty collection points (Triage)
« LSCO Roles 1 and 2 (Surgical and Burn)
* Roles 3-4 (All apps for just-in-time training/sustainment)
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Potential force multiplier for combat casualty care
* Improve situational awareness
* Improve procedural accuracy
* Decrease cognitive burden
* Increase the number of personnel who can assist
In emergency intervention

Patient Management/Triage Board
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Achievement
* A provisional patent has been filed for MXR-CDS Triage

Future Plans
* Additional experimentations
* More lifesaving interventions - Diversification
* Guidance for enroute care
* Integration of artificial intelligence (Al) for medical diagnosis

Technology Readiness Level
« MXRCDS Burn: TRL6
+ MXR CDS Surgical: TRL 6
« MXR CDS Triage: TRL 3
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About

Welcome

Weicome to the Defense Health Agency
Research & Development U.S. Army
Medical Research and Development
Command's website. Thank you for your
interest in our organization.

To learn more visit us at:
https:/mrdc.health.mil/
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