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What is LOCOS?

The Laboratory for Optimization and Computation in
Orthopaedic Surgery (LOCOS) is a laboratory in the
Department of Orthopaedic Surgery at the University
of Michigan. The mission of LOCOS is to (1) improve
orthopaedic health care through the creative
application of operations research methods to
orthopaedic surgery and musculoskeletal medicine,
and (2) teach quantitative and clinical trainees how to
conduct interdisciplinary collaborations.

In academic vernacular, LOCOS is “The Hughes
Lab.” Itis currently housed at the Biomedical
Sciences Research Building as part of the
Orthopaedic Research Laboratories. In the fall of
2007, it will relocate to the North Ingalls Building. The
photo below shows the members as of August, 2007
(I'to r: Adriana Blazeski, Cameron
Patthanacharoenphon, Edward Sihler, Chris Gatti,
and Richard Hughes).

Director’'s Corner

The last year has been very exciting for me. Jim
Carpenter and Steve Goldstein have generously
supported my effort to found a laboratory with a
unique identity and exciting mission. The process
has required me to ask, “What do | want to do for
the next ten or so years?” After considering this
guestion for a long time, it became clear that the
common theme was computation and
mathematical optimization. | tried various names
that form catchy acronyms such as COOL. Chris
Gatti suggested a change that made LOCO, and |
added “Surgery” to get LOCOS. | appreciate the
Spanish meaning of this, and somehow | think it
fits. We will be moving “back” to the North Ingalls
building since the space that the ORL vacated
has not been claimed by anyone else (maybe only
we are crazy enough to prefer that space to the
Biomedical Sciences Research Building or
Dominos Farms). Our new home will be the old
“pico court.” Although the lab will be removed
from the Orthopaedic Clinics, | remain committed
to having strong collaborative relationships with
clinicians. We will continue to have meetings at
MedSport and Taubman.

The best part of being at the University of
Michigan is the chance to work with great people.
| have many fond memories of students and staff
who have done great projects and moved on to
fun careers. | decided to start this newsletter to
help maintain contact with them. | plan on
publishing this twice a year. If you have anything
you would like to include in the next issue, please
email me at rehughes@umich.edu.

Richard E. Hughes, Ph.D.
Director

LOCOS website: http://www-personal.umich.edu/~rehughes/index.html




Current Research Projects

This summer, as always, was a busy time for
LOCOS. Four projects were of particular interest:

Finite Element Modeling of the Glenoid
Labrum

James Carpenter, M.D. , wondered what the strains
are in the glenoid labrum when rotator cuff muscle
forces are altered. This led to the initiation of a
project to develop a finite element model of the
labrum. An engineering undergraduate student
(Bryan Ladd ) and a medical student (Joe Maratt )
worked with staff engineer Chris Gatti to develop a
three-dimensional surface mesh of the labrum using
MIMICS Software. The figure below illustrates the
results. Jia Li, who is a Biomedical Engineering
graduate student, will be working to develop a finite
element mesh from this for his BME590 project this
fall.

SIMM Modeling of Clavicle Fractures

Clavicle fractures are usually treated conservatively
by closed reduction and immobilization of the injured
arm in a sling. However, outcomes following healed
fractures are somewhat variable with many patients
having a shortened clavicle with respect to the
unaffected shoulder. Recent studies have suggested
that clavicle shortening following fracture can result
in reduced shoulder function and strength. Additional
studies have concluded that surgical fixation of
displaced midshaft clavicle fractures with a plate will
reduce the risk of clavicle shortening and resulting
strength deficits.

A computational musculoskeletal model of the
shoulder following clavicle fracture was developed by
Cameron Patthanacharoenphon to study the effect
of clavicle shortening on shoulder strength. The
clinical mentor for this project was Bruce Miller,

M.D. Bilateral CT scans of the upper extremity and
thorax of patients with healed midshaft clavicle

fractures treated with closed reduction were obtained
from Department of Orthopaedics and converted to
three-dimensional images using MIMICS Software.
The anatomical orientations of the bones in the
normal and affected shoulders of the patients were
determined from the CT scans and used to reorient
the positions of a shoulder model developed by
Katherine Holzbaur of Stanford University and
implemented in Software for Interactive
Musculoskeletal Modeling. The figure above
illustrates the CT scan, 3D reconstruction, and SIMM
shoulder model. The estimated shoulder strength,
which is computed as a function of clavicle
shortening, can then be used as a guide by surgeons
deliberating the need for surgical intervention.

Femoral Angle Measurement

Adriana Blazeski , who is an undergraduate
Biomedical Engineering major, led a project this
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summer to develop a more reliable way of
measuring “alpha angles” from hip radiographs and
MR images. The alpha angle is a measure of the
sphericity of the femoral head. It is used in decisions
for the treatment of hip impingement. The image
above (previous page) illustrates her method for
measuring the angle. A best-fit circle is fit to point
(red x’s) on the femoral head. The middle of the
neck is determined from points on the cortex (cynam
x's). The alpha angle is the angle of the wedge made
by the two red lines in the circle. The project was a
collaboration with Karl Schultz, M.D. , who is an
orthopaedic surgeon at the University of Michigan
specializing in adult arthroplasty. She developed a
graphical user interface in MATLAB to implement her
method.

Modeling of Stem Cell Differentiation
using Game Theory

Richard E. Hughes, Ph.D. , developed a 3-person
noncooperative game model of mesenchymal stem
cell differentiation in collaboration with Andrea
Alford, Ph.D. , who is a faculty member in the
Orthopaedic Research Laboratories of the University
of Michigan. The model predicts differentiation into
adipocyte and pre-osteoblast phenotypes based on
the concept of Nash equilibrium.

Comings and Goings

Lisa Case Doro, M.S.E. , has left the University of
Michigan in May. She was a substantial contributor
to the group.

Chris Gatti, M.S.E. , transitioned from a student in
the group to a staff research engineer in May of
2007.

One of the newest LOCOS clinical collaborators,
Madhav “Matt” Karunakar, M.D. , has left the
University of Michigan for the Medical College of the
Carolinas. Dr. Karunakar was instrumental in helping
us move into the area of computational fracture
fixation research. “It was great fun to collaborate with
Matt,” says Dr. Hughes, “I hope to continue to work
with him in some capacity, and | wish him all the best
in his new job.”

Jon Sekiya, M.D. , who is a sports orthopaedist, has
joined MedSport as an Associate Professor of
Orthopaedic Surgery. He comes to us from the
University of Pittsburgh.

Alumni News

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

Lisa Case Doro, M.S.E., has moved to Baltimore
with her husband, Chris Doro, M.D.

Joe Langenderfer, Ph.D., has accepted a job in the
Department of Mechanical Engineering at Central
Michigan University. He started there this past July
following two years as a Research Scientist at the
University of Denver.

Amy Mell, M.P.H. completed her Master’s degree in
Health Management and Policy at the University of
Michigan’s School of Public Health in May. She has
accepted a job at Thomson Medstat in Ann Arbor.
She continues to coach gymnastics at the YMCA.

Jason Scibek, Ph.D., moved from Eastern Michigan
University to Dugquesne University in Pittsburgh,
where he is an Assistant Professor of Athletic
Training. He is engaged to Robin Flaus.

Dave Segala, B.S., is starting a Ph.D. in the
Department of Mechanical Engineering at the
University of Rhode Island under the mentorship of
Dr. David Chelidze.

Recent Publications

Three publications resulting from our work have
been published in 2007:

Lungren, M.P., Smith, D., Carpenter, J.E., and
Hughes, R.E. (2007) Fall-related rotator cuff tears.
Journal of Musculoskeletal Research 10(2):75-82.

Gatti, C.J., Dickerson, C., Chadwick, E.K., Mell, A.G.
and Hughes, R.E. (2007) Comparison of model-
predicted and measured moment arms for the
rotator cuff muscles. Clinical Biomechanics 22:639-
644.

Srinivasan, R.C., Lungren, M.P., Langenderfer, J.E.,
and Hughes, R.E. (2007) Fiber type composition and
maximum shortening velocity of muscles crossing
the human shoulder. Clinical Anatomy 20(2):144-
149.
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