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The Agency for Healthcare Re-
search and Quality (AHRQ) 
has awarded a 3-year in-

novation grant to the AAOS to 
improve patient care in orthopae-
dics through the dissemination 
of AAOS evidence-based clinical 
practice guidelines (CPGs), quality 
tools, and supporting information. 
The funds will be used to develop 
an easy to access, searchable online 
platform and mobile application 
that will be accessible from com-
puters, smart phones, and tablets.

“Disseminating AAOS evidence-
based CPGs is a key component of 

the guidelines process; without dis-
semination, guideline recommenda-
tions cannot be implemented and 
they will influence neither practice 
nor policy,” said Kevin J. Bozic, 
MD, MBA, chair of the AAOS 
Council on Research and Quality, 
who will serve as the project direc-
tor. Deborah S. Cummins, PhD, di-
rector of the AAOS department of 
research and scientific affairs, will 
serve as the principle investigator.

The web-based application will 
contain AAOS evidence-based 
CPGs, along with case studies, 
interactive webinars, self-study 

modules, supporting patient edu-
cation materials, and peer discus-
sions on one platform to encourage 
and enable the implementation of 
evidence-based medicine in ortho-
paedic surgery. 

“We estimate that it will take  
6 to 9 months to develop the tool 
and have it ready for pilot testing,” 
said Dr. Bozic. Four orthopaedic 
residency programs—Tufts Uni-
versity (Boston), the University 
of Florida (Jacksonville, Fla.), the 
University of California San Fran-
cisco (Fresno, Calif.) and Rush 
University (Chicago)—will serve as 

pilot test sites, beginning in early 
2014. 

The application will also be  
evaluated by focus groups and 
through random survey samplings 
of AAOS members. The grant was 
awarded in June 2013 and will be 
completed in March 2016. For fur-
ther information, contact Leeaht 
Gross, evidence-based medicine co-
ordinator, department of research 
and scientific affairs, at gross@
aaos.com   
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Mobile app will support CPG use

on all subpopulations to define 
size and shape according to ASTM 
standards.

Human bone marrow mono-
nuclear cells (which contain MSCs) 
will be obtained from 20- to 
30-year-old donors. The cells will 
be cultured on tissue culture plas-
tic until confluent. They will be 
expanded for 7 days under the fol-
lowing conditions:
•	 negative control
•	 nanoparticles
•	 submicron particles
•	 micron particles
•	 positive control (unfractionated 

particles)
Cells will then be examined to 

determine the effects of UHMWPE 
particle size and dose on MSC rep-
lication, differentiation into mature 
osteoblasts, and bone-forming ca-
pacity in an in vivo mouse model.

“We hypothesize that the par-
ticles will have both a size- and 
dose-dependent effect on human 
MSCs, with nanometer-size  

particles having the most deleteri-
ous effect on the cells,” said  
Dr. Marshall. “If we can determine 
the impact of the particles on the 
actual cells, and the process by 
which they affect these cells, per-
haps we can target a potential step 
in the process that will either re-
verse that process of bone loss, or 
somehow stimulate the osteoblast 
progenitor to turn those stem cells 
back into bone-forming cells.”

Fewer revisions
With an understanding of the exact 
effects of UHMWPE particles on 
MSCs, treatment strategies can be 
developed that target specific mo-
lecular mechanisms that contribute 
to osteolysis, possibly a down-
regulation of osteolytic signaling, 
or an upregulation of osteoblastic 
response. Alternatively, treatments 
might emerge that will modify sur-
rounding bone and soft tissue to 
make them less susceptible to dam-
aging particles. 

In addition, knowing the size-
dependent effects of particulate de-
bris can guide device manufactur-
ers in refining their choice of mate-
rials and manufacturing processes 
to minimize or eliminate the release 
of the most harmful particle sizes. 
Another potential application of 
the study’s findings is development 
of a preoperative risk assessment 
instrument that will predict a joint 
arthroplasty candidate’s response 
to the anticipated particle load by 
advanced screening tests.

“Our goal is to lay some solid 
groundwork on this particular 
material’s impact on stem cells,” 
said Dr. Marshall. “Perhaps an 
improved understanding of the 
interaction of particles and stem 
cells—or the biological mechanism 
of osteolysis—will bring us a little 
closer to solving the problem of 
aseptic loosening so we won’t have 
to perform as many revisions. The 
ultimate goal of our research is to 
implement new knowledge that 

results in increased longevity of 
prostheses, lower rates of osteolysis 
development, and ultimately im-
proved patient outcomes.

“One great thing about the 
OREF grant is that it has allowed 
me to work across several depart-
ments of my institution—dentistry, 
pathology, the Southwest Research 
Institute—which has been instru-
mental in catapulting our lab’s ef-
ficiency and reputation,” continued 
Dr. Marshall. “Our lab and our 
department are so very thankful to 
OREF and all of its contributors 
for this opportunity to enhance our 
understanding of implant wear. 
Truly, OREF keeps alive the dream 
of conducting multidisciplinary 
clinically relevant basic science  
research.”   

Mark Crawford is a contributing 
writer for OREF and can be reached at 
communications@oref.org

Histology slides showing the uptake of ultrahigh molecular weight polyethylene particles in mesenchymal stem cells at 6, 24, and 72 hours.
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