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1. Introduction 

Musculoskeletal injuries such as to the knee’s anterior cruciate ligament (ACL) degrade the operational 
readiness of our U.S. Service members. These injuries cause decreased physical ability that leads to reduced 
performance and high re-injury risk. Changes in brain activity as the result of the injury is directly related to the 
decreased physical performance, affecting the Service member’s motor performance capability in complex or 
highly reactive military training and operations environments. Unfortunately, current treatments do not restore 
post-injury Service member’s physical performance, especially when under stress. This deficit has clear 
consequences for military personnel, as the intense stress and constant need of situational awareness can impair 
physical performance when returned to active duty. To that end, new therapies are needed to restore Service 
member performance after injury. Thus, the purpose of this proposal is to quantify how the brain changes after 
injury across the typical 6-month window of physical therapy. We are also testing new functional assessments 
that target the brain changes that limit Service member performance. These assessments will support the 
transition of this research to clinical practice. This applied research award will provide the knowledge of the 
time course of brain changes that influence function to implement these new impactful interventions. These 
synergistic outcomes provide an immediate product that can be clinically implemented and propel further 
investigations to ensure truly restored functional capacity of our nations Service members.  
2. Keywords  

Neuroimaging, lower extremity, biomechanics, knee injury, anterior cruciate ligament, tactical performance, 
neural control of movement, neuromuscular control, cognitive motor interaction 
 
3. Accomplishments 

Project Goals 
The project is split into 2 primary goals\aims.  
Goal 1: To determine when the maladaptive neuroplastic sensory reweighting occurs following ACL injury. 
Year 1 goals 
 Local IRB Approval: Achieved – Year 1 Continuing Review Approved 
 HRPO Approval: Achieved – Year 1 Continuing Review Approved 
 Equipment preparation: Achieved 
 New technology integration (virtual reality and sensorimotor monitoring during neuroimaging): achieved 
 Participant recruitment: Ongoing  
 Injured cohort Neuroimaging data collection: Ongoing (n=3 completed) 
 Control cohort Neuroimaging data collection: Ongoing (n=8 completed) 
 
Goal 2: To determine the functional correlates of neuroplastic sensory reweighting for motor performance. 
Year 1 goals 
 Local IRB Approval: Achieved – Year 1 Continuing Review Approved 
 HRPO Approval: Achieved – Year 1 Continuing Review Approved 
 Equipment preparation: Achieved 
 New technology integration (virtual reality, proprioception assessment and reactive cognitive motor 3D  
 motion capture assessment): achieved 
 Participant recruitment: Ongoing  
 Injured cohort Biomechanical data collection (muscle strength, proprioception, postural control, 
 neuromuscular control and patient outcomes): Ongoing (n=3 in progress) 
 Control cohort Biomechanics data collection (muscle strength, proprioception, postural control, 
 neuromuscular control and patient outcomes):  Ongoing (n=8 completed) 
 ROTC cohort tactical neuromuscular control performance data collection: Completed (n=33) 
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4. Impact 

Work has completed development stage and is in currently in data collection. Nothing to report at this time. 

5. Changes/Problems 

While no changes to the deliverables, general scope of work, expenditures or human subject experience was 
made during this reporting period. We did have to change personnel due to two faculty leaving the 
University and delay human subject enrollment in the primary arm of the study (enrolling the knee injured 
cohort) to ensure adequate training of study personnel. We submitted these changes to Dr. Yadav Science 
Officer/GOR/COR, CDMRP and Robert Doan contract specialist on 8/21/2019. We foresee this only being 
a minor setback to the human participant enrollment timeline and envision no change in the final 
deliverables. As once informed of the impending moving on of those two Co-I faculty members we 
accelerated the training of new personnel to handle the work, and I personally increased my oversight as PI 
over the areas of the scope of work those faculty were responsible for to ensure rigor of the data collection. 
We also accelerated data collection the tactical performance assessments with our ROTC cohort to ensure 
completion of that arm of data collection in preparation for enrolling the knee injured participants. We will 
increase enrollment in year 2 as\if needed to ensure on-track with the scope of work and study timeline. 
 

6. Products 

 Work has completed development stage and is in currently in data collection. Nothing to report at this time. 
 Data from the initial development arm of the work is nearing final preparation for publication\conference   
 submission. 
 
7. Participants & Other Collaborating Organizations 

Name: Dustin Grooms 
Role: PI 
Research identifier: 0000-0001-6102-8224 
Person month worked: 3 
Contribution: Coordinate overall project, IRB\HRPO approval, hire and train research assistants\project 
manager, secure technologies, patient and participant recruitment and data collection\analysis  
Funding support: This award and university research release time (in-kind) 
 
Name: Adam Haggerty 
Role: Project manager\research associate  
Research identifier: NA 
Person month worked: 3 
Contribution: Undergo training in all data collection methods and CITI training for human subject 
interaction. Facilitate participant recruitment, data collection\analysis and manage research equipment. 
Funding support: This award  
 
Name: Janet Simon 
Role: Co-I   
Research identifier: NA 
Person month worked: 1 
Contribution: Data analysis and experimental design, patient outcomes management 
Funding support: This award  
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Name: Jae Yom 
Role: Co-I   
Research identifier: NA 
Person month worked: 1 
Contribution: Biomechanics data collection and analysis 
Funding support: This award  
 
Changes: In year 1 quarter 4, two Co-I faculty indicated moving on from the University, their scopes of 
work were accelerated to be completed in year 1, transferred to the PI and a new research associate to start 
January 1.  
 

8. Special Reporting Requirements  

Updated quad chart included 

9. Appendices  

No appendices 
  


