Health System Update
Human Motion Lab
Josh Baxter, PhD

The Human Motion Lab continues to work closely with
our clinical colleagues to address unmet clinical needs. Using
custom sensors, motion capture, ultrasound imaging, and
musculoskeletal modeling, we have established exciting new
frameworks to continuously monitor structural and functional
progress in patients who are treated in the Orthopaedic
Surgery clinics at Penn Medicine. In the past year, we’ve been
busy. Our group has collaborated with clinicians and scientists
at Penn to identify governing factors following Achilles
tendon injuries,1–3 automate medical image analysis,4 improve
musculoskeletal simulations,5 predict function following
tendon injury,6,7 discover predictors of ankle function,8,9 and
developed novel paragigms to monitor patioen biomechanics
using low-cost sensors.10–12
The Human Motion Lab is focused on establishing itself as
a leader in the field of Achilles tendon health. Using motion
capture, ultrasonography imaging, and musculoskeletal
modelling we are beginning to explain the biomechanical
factors that explain functional outcomes in these patient
cohorts. With strong collaborations around the Department
of Orthopaedic Surgery, we are excited for the future of the
Human Motion Lab.
Our group is developing new clinical paradigms for
monitoring and guiding rehabilitation after Achilles tendon
injuries.Working closely with Drs. O’Connor and Farber in the
Foot and Ankle division, we have identified novel mechanisms
that explain functional outcomes in patients after Achilles
tendon ruptures. To improve the structural response of both
muscle and tendon to these injuries, we have developed
exciting new techniques to quantify Achilles tendon loading
when patients begin to load their healing tendons.12 This work
is currently supported by the American Orthopaedic Foot and
Ankle Society.
In addition to collaborating with orthopaedic surgeons,
we also utilize musculoskeletal simulations and small animal
models to experimentally determine the interplay between
Achilles tendon injuries,muscle-tendon changes,and functional
outcomes.1,8 With support from the National Institutes of
Health, we will work with Dr. Soslowsky to experimentally
determine rehabilitation loads that stimulate muscle-tendon
healing. By leveraging the strengths of the McKay Orthopaedic
Research Laboratory, we expect to accelerate the translation
of basic discovery to clinical care.
In addition to studying Achilles tendon health, we work
closely with orthopaedic trainees to advance the educational
mission of Penn Orthopaedics.This past year, we worked with
Drs. Gandhi (PGY-5) and Serra López (PGY-2) to develop and
deploy a wearable sensor to quantify thumb motion in patients
with carpometacarpal joint arthritis. Our exciting preliminary
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results confirmed that quantifying functional outcomes can
be part of routine clinic care.
We are excited to continue our clinically-focused work to
improve patient care, advance our fundamental understanding
of musculoskeletal biomechanics, and educate the next
generation of leaders in clinical care and research.
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