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Current Research Project Updates

The research group continues to make progress on
numerous research projects ranging from shoulder
biomechanics to total knee replacement.

Modeling Glenoid Labrum Mechanics

Finite element modeling and cadaver
experimentation is being used to investigate the
mechanics of the glenoid labrum when the humeral
head moves superiorly. Chris Gatti has been
leading the modeling efforts, with assistance from
Dr. Mark Palmer from the Division of Kinesiology.

Stress distribution on glenoid cartilage and
labrum predicted by finite element model when
the humeral head is displaced 2 mm superiorly.

This model was developed to investigate the effects
of superior humeral head migration on the labrum
tissue. Over the past year, we have been refining the
model to produce a realistic analysis by analyzing its
behavior with respect to mesh geometry and quality,
tissue material properties, and loading conditions.
We currently have a model that can be used to
analyze the labrum tissue deformations under
various loading conditions of the humeral head.
Additionally, a cadaver validation experiment was
conducted this past summer by undergraduate
Adam Runkle and medical student Wajeehm
Muhammad under the guidance of Ramon Ruberte
Thiele and Erin Robertson . Preliminary
comparisons of model and experimental data are
promising.

Director’'s Corner

This past year has been an exciting one, with
existing clinical collaborations yielding novel
insights and new clinical collaborations showing
great promise. A major effort has begun with Drs.
Brian Hallstrom (orthopaedics), Karl Schultz
(orthopaedics), Brian Sabb (radiology), and Hal
Morgenstern (epidemiology) on total joint
arthroplasty. A new initiative has also started with
Dr. James Goulet (orthopaedics) and Dr.
Stewart Wang (surgery) to model mortality in a
population of trauma patients.

This past summer also saw two marriages of
LOCOS alumni: Joe and Kim Langenderfer and
Jason and Robin Scibek . Also, Ramon Ruberte
Thiele became a father. See page 3 for photos.

Regards,

Richard E. Hughes, Ph.D.
Director
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Support Vector Machine Modeling of
Rotator Cuff Tear Patients — Who Goes
to Surgery?

Patients with rotator cuff tears initially undergo either
non-operative management or surgical repair.
Typically they are managed non-operatively, and
many do well with this treatment. However, some
patients who are prescribed non-operative treatment
ultimately go on to surgery. We have recently been
modeling data from patients with rotator cuff tears to
determine which ones will need surgical repair.
Patient attributes (e.g., age, presence of pain,
evidence of arthritis, etc) were extracted from the
medical records of approximately 150 patients and
input to a support vector machine (SVM), which is a
machine learning tool. Initial attempts using this
small sample of patient data yields about 90%
accuracy. We are currently acquiring more patient
data to create sufficient training and testing data
sets.

Bayesian Network Modeling of Shoulder
Strength

Anthony Brune and Eric Rutter , who are
undergraduates in the mathematical biology
program, did a project with LOCOS as part of their
participation in the SUBMERGE program (an NSF-
funded program to promote mathematical biology for
undergraduates). They were able to develop
Bayesian Network models describing isometric
shoulder strength in healthy subjects and patients
with full-thickness rotator cuff tears.

Cost-Effectiveness of Novel Operating
Room Technologies in Total Knee
Replacement (TKR)

LOCOS faculty and staff began working closely with
Drs. Brian Hallstrom, Karl Schultz, Brian Sabb,

and Hal Morgenstern to initiate clinical studies of
total knee replacement (TKR) patients. The focus of
this new initiative is to assess the cost-effectiveness
of a novel custom pre-fabricated cutting jig for
femoral osteotomies. Part of this work involves
developing a registry of total knee replacement
patients treated at the University of Michigan. Work
this past year has focused on developing the registry
and developing an understanding of what affects
operating room time. Thai-Son Nguyen , who is an
undergraduate engineering student, developed a
learning curve model for TKR surgery time.

Development of Stochastic Modeling
Software Tools

Dr. Barbara McCreadie of Grizzly Moose LLC in
Ann Arbor continues to work with LOCOS to develop
software tools to assist in developing stochastic
biomechanical models. A Phase Il STTR grant
application was submitted to the National Institutes
of Health, and we are waiting to learn if it was
funded.

New Course on Mathematical Modeling
in Healthcare Offered

Industrial and Operations Engineering (IOE) 491
(“Optimization Modeling in Medical Diagnosis and
Treatment”) was introduced in the winter 2009 term.
The course covers the application of mathematical
optimization to problems of medical diagnosis,
fracture fixation planning, radiotherapy planning, and
muscle force prediction. Twelve students enrolled in
the course, which was taught by Dr. Richard
Hughes . The course received positive reviews, and
it will be offered again in 2010.
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Alumni Facebook Pages

Known facebook pages for LOCOS folks include
Cari Bryant Arnold , Brian Childress , Nick Flieg ,
Craig Hadgis , Richard Hughes , Amy Mell , and
Erin Mclintyre .

Alumni News

“Alumni” includes faculty, staff, students, and
community volunteers who have worked with Dr.
Hughes at the University of Michigan.

Joe Langenderfer married Kim Salter on July 17" in
Sanford, MI (above).

Jason Scibek married Robin Flaus on July 11M in
Pittsburgh, PA (above).

Evan Alejandro Ruberte Pabon (above) was born on
October 2. He weighed in at 7lbs and 120z. He is
the son of Ramon Ruberte Thiele, who left the
University of Michigan this summer. Following the
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completion of his wife’s fellowship in Boston, Ramon
will be starting medical school at Duke University.

Bryan Ladd has decided to move on from the
biomedical device industry and is applying to medical
school.

Kristi Overgaard moved to Chicago, where she is
currently continuing her work as a medical editor in
the Department of Orthopaedic Surgery

Cameron Patthanacharoenphon is a student at
Michigan State University’s College of Human
Medicine and is applying for orthopaedic surgery
residency.
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