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Massachusetts General Hospital
2012-2013 Chief’s Report

Harry E. Rubash, M.D.

How things have changed... It was Patriot’s 
Day in Massachusetts.  I had just arrived in 
my hotel room in Seoul, South Korea when 

a text message appeared on my phone instructing 
me to call the MGH Emergency Response System.  
In the past I have received these messages for tests 
of the system, however I was startled when less 
than 30 seconds later a second text came through 
asking that I call in to the MGH Emergency Com-
mand Center.  I dialed the phone number and 
entered my code as directed. The first part of the 
message stated that “bombs had been detonated 
in Boston and casualties were expected.”  I was 
not surprised and assumed that as in the past, this 
was a drill.  What shocked me, however, was the 
second part of the message stating, “This was not 
a test.”  I turned on the TV to CNN and saw footage 
of the first and second bombs that had detonated 
near the Boston Marathon finish line.

I immediately texted Dr. Malcolm Smith, Chief 
of the MGH Trauma Service, and Dr. Andrew 
Freiberg, Vice Chair, who was covering for me 
during my trip to Samsung and Seoul National 
University Hospital.  The response from these 
individuals was amazing.  Dr. Smith indicated that 
five operating rooms were ready to go and that 
the first casualties had already arrived.  All staff 
and emergency responders were ready - attend-
ings, residents, nursing staff, support staff, blood 
bank staff, and Trauma teams.    My second text 
to Dr. Freiberg was answered by, “I am on my way 
to the Command Center.  Will keep you updated.”  
For the next several hours, I sat glued to the tele-
vision screen as I watched the world-changing 
series of events unfold.

Two brothers had detonated these bombs 

during the final hours of the Boston Marathon 
that were originally intended for the July 4th cel-
ebration on the Esplanade.  The response of the 
people, medical teams, government officials, FBI, 
CIA, and law enforcement officials from around 
the nation was remarkable.  They reacted in a 
measured and highly effective way.  By 8:00 pm, 
the Trauma team was asked to stand down as the 
wave of patients ceased.

MGH ED Response/Data
•  14:55   Cmed reports bomb 

•  15:03   Trauma stat page… Trauma teams 
                assemble 
•  15:06   Disaster code declared…Hospital
                wide teams called 
•  15:12-15:59   Operating Rooms occupied...
                               25 acute patients through the
                               ED in an hour       
•  17:05   Trauma team stand down
•  17:51   Disaster secured (ED)

The important phase of secondary treatment 
and healing began.  As the hunt for the perpetra-
tors continued and information began to flow, 
subsequent events became even more astound-
ing.  Final shots were fired approximately two 
and a half days later in Watertown, where one of 
the suspects was fatally injured and the other tak-
en into custody.  I will never forget the faces and 
resolve of the people rushing into the carnage on 
that day, extracting seriously injured individuals 
to get them to the ambulances for transportation 
to various hospitals around the city. 
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I want to thank Dr. Smith, Dr. Freiberg and 
everyone involved.   We have changed and we 
have learned.  Our resolve is unwavering and we 
are…Boston Strong!

MGH OR, during the Marathon Bombings

Accountable Care Organizations
In December 2011, the Center for Medicaid 

and Medicare Services (CMS) selected the Part-
ners HealthCare system as a pioneer Accountable 
Care Organization (ACO).  Boston is fertile ground 
for Pioneer ACO opportunities.  At   present there 
are four other Pioneer ACOs in eastern Massa-
chusetts:  Beth Israel Deaconess Medical Center, 
Mount Auburn Cambridge Independent Prac-
tice Association, Steward Health Care, and Atri-
us Health.  This innovative, yet untested federal 
program is aimed at transforming the delivery of 
healthcare.  The challenge is providing high-qual-
ity care while simultaneously slowing the growth 
of cost through a Care Coordination Program.  We 
are now about 20 months into the program and 
more than 45,000 MGH patients were notified 
that their primary care physicians are participat-
ing in this new pilot.    

With tremendous pressure on healthcare pro-
viders to reduce costs, it makes a great deal of 
sense for the MGH to get involved.  

The Institution is investing in necessary 
infrastructure to better coordinate care for our 

patients.  This work helps us prepare patients 
to negotiate and navigate our complex academic 
healthcare system. 

We have made the needed investments in staff 
and equipment in order to be on the “gain” side 
of the equation as the government processes our 
ACO results.  If the total annual cost for all ACO 
patients goes up faster than the cost of Medicare 
spending across the country, the Massachusetts 
General Physicians Organization (MGPO) and 
the Hospital, as a whole, will pay back the differ-
ence between these two benchmarks to the gov-
ernment.  However, if there is a decrease in that 
spending (a “gain”), the monies will be shared at 
the Institutional level.  In the first round, there are 
limits on how much an ACO can “gain” or “lose.”  
In addition, an MGPO physician’s compensation 
is not at risk in the first round. 

As we have seen from past experience, payment 
models don’t ensure success – they only create an 
opportunity.  Capitation failed and focused on pop-
ulation care with the primary care physician as a 
“gatekeeper.”  Effective primary care will continue 
to be the key to the success of population manage-
ment.  An equally important issue will be the need 
to control the cost of each episode of care, and the 
referral of that care within our system.  Thus, the 
process of care redesign – creating a more inte-
grated, accessible and consistent approach to our 
specialty services – will win the day.  

The efforts of the pioneer ACO are paralleled 
by a new series of risk contracts with our com-
mercial insurers.  While the risk pool for the 
three big payers is relatively modest at this point, 
the dollars at risk are substantial.  Determined to 
avoid the mistakes of the past, the Institution is 
being careful to shield physicians from external-
ly created cost and quality targets of risk sharing 
contracts.  As a result, Partners has developed 
what is referred to as the Internal Performance 
Framework (IPF), which asks our physicians 
to focus only on the cost and quality targets we 
think make sense.  In response, the Institution is 
investing in the infrastructure that will both help 
manage the cost as well as improve the quality 
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of our patients’ care.  This methodology was uti-
lized successfully in the CMS demonstration.  The 
program, which began in 2006, focused on better 
coordination of care for the sickest 15 percent of 
Medicare beneficiaries who account for over 75 
percent of healthcare spending.  This demonstra-
tion remains one of the only programs evaluat-
ed that actually reduced costs while improving 
patient care.  

A number of smaller efforts – including patient 
portals, systems for documenting preventative 
services, and efforts to redesign care around par-
ticular diagnoses – have become an important 
part of our population management agenda.  It is 
a great pleasure to work alongside Dr. Tim Fer-
ris, who leads these initiatives across the MGH 
and Partners.  His creativity and ingenuity have 
helped us navigate these difficult waters.  Dr. Fer-
ris has coordinated the top five tactics that can 
reduce cost and improve care: high-risk care man-
agement for patients with multiple conditions; 
virtual visit options for consultations; the use 
of decision aids to facilitate discussion between 
patients and providers; systematic review and 
documentation of procedures to ensure their 
appropriateness before they are performed; and, 
variance performance and reporting dashboards, 
which compare the fine work of our physicians to 
those of other institutions.  Visit our orthopaedic 
website (http://www.massgeneral.org/ortho) 
to see our initial attempts to provide some of this 
variance reporting across our services.   

Care Redesign Projects
Since 2010, we have established several 

care redesign teams to streamline and improve 
patient care delivery.  Over the past three years, 
many teams have completed their work and new 
teams are being formed.  Much of the work done 
by the Total Joint Replacement Team has already 
been integrated into our standard of practice.

Leading the total joint replacement redesign 
effort is Dr. Andrew Freiberg, Arthroplasty Service 
Chief and Vice Chair of the Department of Ortho-

paedic Surgery, Dr. Robert Peloquin, Division Chief 
of Orthopaedic Anesthesia, and Lauren Lebrun, 
MGPO Project Director, together with a large clin-
ical and administrative team.  The executive spon-
sor is Greg Pauly, Senior Vice President for Ortho-
paedic Surgery and MGPO Chief Operating Officer.

In early 2012, the Arthroplasty Care Rede-
sign team launched the Total Joint Replacement 
EXCELerated Recovery Program.  The program 
employs elements of enhanced patient educa-
tion, early mobilization and medical manage-
ment changes, and focuses on decreasing average 
patient length of stay.  Since implementing the 
program the team has reduced average length of 
stay across all joint replacement patients by 17 
percent (26 percent for patients enrolled in the 
EXCELerated program), saved an average of 900 
inpatient days per year, decreased PACU recovery 
time by 19 days per year and maintained high 
levels of patient satisfaction and outcomes.

Earlier this year, Dr. Freiberg presented the 
results of this project to the MGH General Exec-
utive Committee, which credited this work as a 
model for future institutional care redesign ini-
tiatives.  The project results will be published 
later this year in a New England Journal of Med-
icine-Harvard Business School joint publication.

Other teams included Neurovascular, Trans-
plant, COPD, and Rheumatoid Arthritis.  A back 
pain care redesign team is working on a number 
of initiatives, from triage to shared care guide-
lines, to improve access and coordination of care.

Decision Support
In addition, we are utilizing decision support 

tools to help assess our procedure appropriate-
ness.  Using our provider order entry program 
(PrOE), as well as our radiology order entry 
(ROE) templates, we recently launched a proce-
dure order entry application.  PrOE integrates 
clinical guidelines and personalized perioper-
ative risk assessment to inform and document 
procedural decision-making.  It also helps stan-
dardize treatment options and greatly promotes 
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specialist collaboration.  Key features of this pro-
gram include personalized consent forms, shared 
decision-making materials, and integration of 
scheduling systems to provide increased operat-
ing room access for our patients.  I will relay more 
about PrOE activities in next year’s annual report.

Orthopaedic Innovation Project
The vision of the Orthopaedic Innovation 

Project (OIP) is to build a culture and periopera-
tive system supporting “great care, on time, every 
time” for the Lunder 3 perioperative unit.  This 
initiative was established after the orthopae-
dic operating rooms were moved to the Lunder 
Building.  Currently we are challenged by how to 
redesign our operations to most efficiently uti-
lize the state-of-the-art space while continuing to 
meet the needs of our patients and staff. 

Two years into the project, our team, together 
with front-line staff, has laid the groundwork to 
achieve our long-term vision.  In Year One of the 
project, we improved the percentage of cases start-
ing on time by 25 percent and reduced turnover 
times by 15 percent.  While continuing to sustain 
these initial improvements, during Year Two we 
dove deeply into workflows specific to surgeons’ 
offices and perioperative environments.  In the 

surgeons’ offices, we focused on improving the 
pre-surgical paperwork process by revamping our 
pre-operative surgical orders, equipment request 
forms and scheduling practices.  In the operating 
room, four work teams were established to address 
challenges related to day-of-surgery case sched-
uling, pre-operative patient flow, equipment and 
instrumentation, and room turnover processes.  To 
date, these four work teams have made some tre-
mendous improvements and are on target to com-
plete their assignments by the fall of 2013. 

Throughout this journey, I have been most 
impressed by the relationships that have been 
strengthened across departments and disciplines 
at both senior leadership and front-line staff lev-
els.  I look forward to next year’s innovations. 

The Orthopaedic Innovation Project is led by 
Dr. Wilton Levine, Associate Medical Director 
of Perioperative Services, together with Edward 
Belmar, Orthopaedic Equipment and Instrumen-
tation Manager, James Barone, RN, Orthopaedic 
Nurse Manager, Lauren Lebrun, MGPO Project 
Director, Dr. Robert Peloquin, Division Chief of 
Orthopaedic Anesthesia, and Dr. Mark Vrahas, 
Chief of Partners Trauma Service.  Kate McKier-
nan, Orthopaedic Surgery Administrative Direc-
tor, is the team leader for the surgeons’ office 
improvements.

THE ORTHOPAEDIC 
INNOVATION 
PROJECT (OIP) 
TEAM, members
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US News & World Report
It is a great pleasure to once again report 

our extremely successful ratings in U.S. 
News & World Report’s Best Hospitals list 
for 2013.  This year, the MGH is ranked #2 in 
the annual survey.   While this is not as excit-
ing as learning that we were #1 last year, we 
are all pleased to be associated with such 
a remarkable institution.  In addition, the 
MGH ranked extremely well in all 16 subspe-
cialty areas.  Orthopaedics was once again 
ranked fourth in the nation!  I have never 
been in an institution that spends as much 
time and effort on highly individualized spe-
cialty care of each patient.

New Faculty
Matthew T. Provencher, M.D., M.C., U.S.N.

Commander Matthew T. Provencher, MD, 
MC, USN, joins us as Chief of Sports Medicine 
after his time as Professor of Surgery and 
Orthopaedics at the Uniformed Services Uni-
versity of Health Sciences, Director of Ortho-
paedic Shoulder, Knee and Sports Surgery, and 
Co-Director of Research for 
Orthopaedic Surgery at the 
Naval Medical Center in 
San Diego.  Dr. Provencher 
received his undergradu-
ate degree with Distinction 
(highest honors) in Elec-
trical Engineering from 
the United States Naval 
Academy and received a 
Distinguished Graduate 
Award from the Secretary 
of the Navy.  He did both his 
internship and residency at 
the Naval Medical Center 
in San Diego and a Shoul-
der, Knee and Sports Fel-
lowship at Rush University 
in Chicago.  Most recently, 
he was the Director of Sur-

gical Services for 
the United States 
Naval Ship Mer-
cy during its most 
recent deployment 
to the Pacific Part-
nership.  

Dr. Provencher 
has received 
numerous distinc-
tions for academic 
excellence includ-
ing Alpha Omega 
Alpha, the Distinguished American Ortho-
paedic Society for Sports Medicine Traveling 
Fellowship, the American Orthopaedic Asso-
ciation John J. Fahey, MD, Memorial North 
American Traveling Fellowship and recently 
completed the prestigious AOA-ABC Travel-
ing Fellowship.  This latter distinction is the 
highest academic honor in orthopaedic sur-
gery and is greatly deserved.  There have been 
three AOA-ABC Traveling Fellows from the 
MGH: Dr. William Harris, Dr. Harry Rubash, 
and Dr. David Ring.  

AOA-ABC, traveling fellows
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Dr. Provencher is currently Deputy Editor 
for Arthroscopy: The Journal of Arthroscopic & 
Related Surgery, and has won numerous awards 
for his translational and basic research in Shoul-
der and Sports Medicine.  He is on the Editorial 
Board of Orthopaedics Today and the Journal of 
Knee Surgery.  He has published over 100 papers, 
numerous book chapters, editorials and non-peer 
review articles and has been an invited and recog-
nized speaker in the field of Orthopaedic Surgery.  

Dr. Provencher is an asset to our profession, 
a bona fide expert in the area of Shoulder and 
Sports Medicine, a recognized translational sci-
entist in the field of Orthopaedic Surgery, and a 
military leader.  We look forward to his many con-
tributions in his new role.  Please welcome Matt, 
his wife Melissa, and children Connor, Brody, Car-
oline and Catherine!

Soldano Ferrone, M.D., Ph.D.
Soldano Ferrone, M.D., Ph.D., is a translational 

tumor immunologist who earned his MD and PhD 
degrees from the Medical School of the Universi-
ty of Milan Italy in 1964 and 1971, respectively.  
He received his clinical training in oncology at 
the Medical School of the University of Milan as 
well.  In 1971 he moved to the Scripps Clinic and 
Research Foundation in La Jolla, California, where 
he held a tenured faculty position until 1981 

when he moved to 
Columbia Univer-
sity in New York.  
During the following 
years he held senior 
administrative fac-
ulty positions at 
New York Medical 
College, Roswell 
Park Cancer Insti-
tute, and the Uni-
versity of Pittsburgh 
Cancer Institute.  He 
moved to Massachu-

setts General Hospital in November of 2012.
His research program is focused on tumor 

immunology with special emphasis on the devel-
opment and application of novel combinatorial 
antibody-based immunotherapeutic strategies 
for the treatment of malignant diseases.  The 
design of these strategies is guided by the real-
ization that effective immunotherapeutic strat-
egies have to eradicate not only differentiated 
cancer cells, but also cancer initiating cells and 
have to counteract the multiple escape mecha-
nisms used by tumor cells to avoid destruction.  
For the last 40 years, Dr. Ferrone’s research pro-
gram has been supported by grants from the NIH, 
American Cancer Society, DOD and various foun-
dations.  Dr. Ferrone has co-authored more than 
900 papers and has edited 18 books.

Here at the MGH, Dr. Ferrone has established 
the Monoclonal Antibody & Immunotherapy Lab-
oratory.  In collaboration with clinician scientists 
such as Drs. Joseph Schwab and Cristina Fer-
rone, he will continue to investigate the role of 
immunological events in the pathogenesis and 
clinical course of malignant diseases and use this 
information to develop novel immunotherapeutic 
strategies for the treatment of malignant disease.  
The information derived from studies in the labo-
ratory and in animal models will be translated to 
a clinical setting, taking advantage of the exper-
tise and infrastructure at the MGH that facilitates 
the development of translation research.  We look 
forward to working with Dr. Ferrone!

Maureen Dwyer, Ph.D., A.T.C.
Maureen Dwyer, Ph.D., A.T.C., is a certified 

licensed Athletic Trainer who earned her PhD 
from the University of Kentucky in 2009.  Dr. 
Dwyer completed a post-doctoral fellowship in 
Muscle Mechanics at the University of Kentucky, 
where she was awarded a grant from the Arthritis 
Foundation.  She then completed a second post-
doctoral fellowship in Joint Fluid Mechanics at the 
Institute of Orthopaedic Research and Education 
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in Houston, Texas.  Her 
research interests and 
expertise include the 
design and application 
of clinical and transla-
tional research models 
to identify mechanis-
tic contributors to the 
onset and progression 
of joint disease.

Dr. Dwyer is cur-
rently the Director of Research for the Kaplan 
Joint Center at Newton-Wellesley Hospital.  She 
is involved in implementing the Harris Joint Reg-
istry at the Kaplan Joint Center to examine out-
comes for patients following joint arthroplasty, as 
well as the development of collaborative research 
projects to examine the clinical and mechanical 
sequelae associated with traumatic joint injury.  
She is a member of the National Athletic Trainers’ 
Association (2000) and the American College of 
Sports Medicine (2010).  Welcome Maureen!

Thank You, Dr. Mark Price
Dr. Mark Price, former HCORP resident 

and orthopaedic surgeon in the Sports Medi-
cine Service at UMass Memorial Medical Cen-
ter, recently returned from a nine-month tour 
in Afghanistan as a member of the US Navy 
Reserve.  After years of wresting with his 
desire to join the military, Mark finally decided 
to become a member of the Navy Reserves last 
year and has served his country in an admira-
ble and most extraordinary way since.  Dr. Price 
worked with a multinational team of doctors, 
essentially following the Green Berets.  They 
built a mobile hospital and performed surgery 
as needed, sometimes under fire, as our mil-
itary forces engaged the enemy.  On Father’s 
Day, Mark learned that he would receive the 
Bronze Star for his incredible work.  This 
honor was awarded at a military ceremony in 
Newport, Rhode Island on July 14, 2013.  Con-
gratulations Mark! 

DR. MARK PRICE, attending to an injured 
coalition soldier

MGH Center for Metal-on-Metal Total Hip 
Replacement Evaluation & Treatment
Due to its potential advantages of low-wear 

and increased stability, metal-on-metal (MoM) 
total hip replacement (THR) accounted for 35 
percent of bearing surface utilization in patients 
in the United States (2008 data).  However, the 
national joint registries worldwide have recently 
reported a two-to-three-fold higher failure rate of 
THR with MoM bearings than contemporary THR 
with non-met¬al-on-metal bearings. 

Since its creation in 2011, under the direc-
tion of Dr. Young-Min Kwon, the MGH Cen-
ter for Metal-on-Metal Total Hip Replacement 
Evaluation and Treatment continues to con-
duct cutting-edge research and provide state-
of-the-art comprehensive care to patients 
with metal-on-metal total joint replacements.  
The Center combines the multi-disciplinary 
expertise of the Department of Orthopaedic 
Surgery, the Harris Orthopaedic Laboratory 
and the Orthopaedic Bioengineering Laborato-
ry.  The MGH Center for Metal-on-Metal Total 
Hip Replacement is committed to improving 
the treatment and care of patients with met-
al-on-metal implant devices by integrating 
various specialized tests to provide critical 
evaluation and specific advice for patients 
with metal-on-metal implants.
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In addition, the Center’s surgeon-scientists 
continue to engage in translational research, 
sharply focused on fulfilling the needs of at-risk 
patients with MoM hip implants, and trans-
forming their laboratory discoveries into clin-
ical practice.  The Center’s research has been 
featured at numerous symposia and podium 
presentations at the Orthopaedic Research Soci-
ety, the American Academy of Orthopaedic Sur-
geons, and the American Academy of Hip and 
Knee Surgeons.  Dr. Kwon was recently invited 
by the Food and Drug Administration (FDA) to 
advise and present the Center’s research to the 
FDA’s Medical Devices Expert Advisory Commit-
tee on Metal-on-Metal Hips. 

If you would like to refer a patient, friend or 
family member to our Center, please contact us at 
877-644-3889 or visit our website at:
http://www.massgeneral.org/ortho/metal-on-metal

Annual Departmental Retreat
Our faculty gathered on the first day of sum-

mer at the Chatham Bars Inn for our 8th Annu-
al Departmental Retreat.  We focused on two 
important topics of interest to our faculty:  Inter-
nal Growth/Professional Development and 
External Growth/Expanding into the Community.

To bring into sharper focus the valuable work 
orthopaedic surgeons do on a daily basis, Dr. R. 
Malcolm Smith recounted the dramatic events 
of April 15th when two bombs tore through the 
crowd of spectators near the finish line of the 
Boston Marathon.  In less than 30 minutes, 25 
patients were brought to the MGH.  Dr. Smith 
summarized how flawlessly the surgical teams 
self-organized and how our surgical teams calm-
ly and methodically triaged all incoming patients.  
Unsaid, common goals were crystal clear and we 
answered our calling.  

ANNUAL DEPARTMENT RETREAT
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We had lively discussions in our brainstorm-
ing sessions about all aspects of our professional 
lives and how to improve on each.  I have charged 
Drs. Kevin Raskin and A. Holly Johnson to develop 
a priority list, which we hope to implement this 
fall.  Our Service Chiefs have put together a list of 
opportunities for expanding into the local com-
munity.  We are prioritizing these opportunities 
and working with the MGH to make this happen.

In another first, we had our families join 
the faculty for a clambake at the beach house.  
The kids, and of course the parents, had a won-
derful time! 

As one of our faculty recounted to me in an 
email, “there was an extremely positive buzz” 
at this retreat.  We hope to bottle this essence 
and make our future retreats a true reassess-
ment and opportunity for growth, both profes-
sionally and personally.

a smart, accurate and fun story depicting young 
DareBone’s journey through the experience of 
breaking his elbow.  This very common and fright-
ening injury fills emergency rooms and operating 
theatres around the world; now there is a text for 
parents and kids alike to help them understand 
and truly visualize what is involved in their care.  
Kudos to this very clever team.  We all look for-
ward to more adventures! 

Chai Mudgal’s Review:
This is a very, very special book...I am amazed 

at all the work that went into making such a 
delightful story.  Dr. Rebello and Jamie together 
have worked a magical rhyming little spell on 
anyone who reads it.  Not only does this book 
“demystify” the medical process and trauma of a 
broken bone for younger readers, but it is utterly 
enjoyable for parents as well.

This book would make great reading and promote 
interest in any young reader, even those who may not 
have fallen off the “monkey bars.”  I personally think 
that it wonderfully fills a void that needed filling.  

Simply spectacular...having had the “opportuni-
ty” to take my kids to the ER and the MD’s office after 

New Children’s Book
Written by Dr. Gleeson Rebello, MD

DareBone’s Big Break: A Tale of Trauma, 
Treatment and Recovery in Rhyme

Dr. Gleeson Rebello, MD, and Jamie Harisia-
des, Clinical Research Coordinator, have written a 
children’s book titled DareBone’s Big Break, now 
available on Amazon.com.  It is a fun picture book 
about a boy who sustains a supracondylar humer-
us fracture and all the events that occur along his 
road to healing.  It is very technical from an ortho-
paedic standpoint yet written entirely in rhyme for 
children to understand and all ages to enjoy.  The 
intention of this book is to educate kids without 
diminishing what they are capable of understand-
ing while raising the bar in terms of the informa-
tion we provide them concerning the nuts and 
bolts of everyday medical practice.  The book has 
a website (www.darebonesbigbreak.com) and a 
Facebook page (www.facebook.com/DareBone).

Kevin Raskin’s Review:
Dr. Gleeson Rebello and Jamie have written 
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GLEESON REBELLO, M.D., AND JAMIE 
HARISIADES, authors of Dare Bone’s Big Break

42ND ARTHROPLASTY COURSE

falls, I can see this book as an essential part of these 
waiting rooms...if not for the sheer joy and fun of 
reading it during a stressful time, BUT also to make 
the “little patient” and their parents feel informed 
and part of the process.  I would recommend it with 
an enthusiastic two thumbs waaaaay up!

Primary Care Orthopaedics Course

The 2013 annual MGH 
Primary Care Orthopae-
dics Course, under the 
direction of David Ring, 
M.D., Ph.D., and Co-Direc-
tors Drs. Thomas Gill IV, 
Brian Grottkau, A. Hol-
ly Johnson, R. Malcolm 
Smith, and George The-
odore was held in May 
at the Eliot Hotel in Back 
Bay.  This Harvard Medi-
cal School accredited pro-
gram has been offered by 
the MGH Department of 
Orthopaedic Surgery for 
25 years and teaches the 
fundamentals of muscu-
loskeletal medicine to 

primary care providers in interactive sessions.  
This year’s program, which included a casting 
and splinting workshop run by John Burns, was 
a great success and we plan to return to the Eliot 
Hotel on May 5 and 6, 2014.

42nd Annual Harvard Arthroplasty Course

“Registries in Action: Your Best World-Wide 
Source of Evidence-Based Orthopaedics for 

Biological and Prosthetic Solutions”
The 2012 Annual Advances in Arthroplas-

ty Course marked the 42nd presentation of the 
course, making it the longest running Continuing 
Medical Education Course at Harvard Medical 
School.  It highlighted the use of evidence-based 
medicine in effectively dealing with challeng-
es in the field. This year’s focus was the use of 
Arthroplasty Registries as the best source of evi-
dence-based medicine in optimizing clinical out-
comes and quality of life for patients with hip 
and knee arthroplasty.  In addition, a separate 
day was devoted to early treatment of hip disease 
in young adults.  Integration of clinical expertise 
from outstanding local, national and internation-
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al faculty with the best available clinical evidence 
from research and the national joint arthroplasty 
registry was presented to address clinical chal-
lenges relevant to everyday practice.  The clinical 
challenges discussed included femoroacetabular 
impingement, sepsis, optimization of DVT prophy-
laxis, metal-on-metal bearings with edge wear and 
tribocorrosion, other alternate bearings materials 
in contemporary use, dislocation and the use of 
navigation and emerging implant designs. 

The program also included the 11th Annual 
Harris Oration by Dr. David Lewallen, keynote 
addresses, symposia, and the very popular video 
vignettes and “live surgeries.”  As always, there 
was ample time during the Meet the Faculty Ses-
sions for discussions of challenging cases and 
important issues with expert faculty in the field.  
The course was a tremendous success and we 
look forward to hosting it for years to come!

Clinical Subspecialty Updates

Adult Reconstructive Surgery
The Adult Reconstructive Surgery Service at 

the MGH is under the direction of Dr. Andrew 
Freiberg, Service Chief and Department Vice-
Chair had a successful year of multilateral with 
gains in clinical activity, research productivity, 
and further growth of new faculty.  The Ser-
vice continues to be a leader in the orthopaedic 
community, delivering the most up-to-date sur-
gical techniques for hip and knee arthroplas-
ty, evaluation of problem joint replacements, 
and advanced treatments for infection and 
peri-prosthetic fractures.  We also continue our 
interest in minimally invasive techniques and 
partial arthroplasty. 

Our Service has been a major focus of care 
redesign efforts at MGH.  Our surgical volumes 
continue to grow, length of stay has decreased 
due to our EXCELerated recovery program, and 
patient satisfaction scores have improved sig-
nificantly.  All of these achievements will allow 
us to provide better patient access and enable us 

to meet increasing demand for lower extremity 
arthroplasty.  We are indebted to the work of Lau-
ren Lebrun and Greg Pauly, as well as to Emily 
Mulla, N.P., and Lauren Swisher, P.A., for the tre-
mendous success of our inpatient NP Program. 

We had a wonderful year in terms of increased 
productivity and efficiency, with over 1,800 hip 
and knee arthroplasties performed.  In addition, 
our practice at Newton-Wellesley Hospital, in 
collaboration with the Kaplan Center for Joint 
Replacement, continues to thrive.  Dr. William 
Healy, our new faculty member, adds the capa-
bility of anterior hip replacement techniques, 
which is a welcome addition to our practice and 
training program.  The Center for Metal-on-Met-
al Total Hip Replacements continues to thrive 
and is a national resource for patients seeking 
consultation and surgery.  Dr. Hany Bedair has 
become recognized as a leader in the diagnosis 
and treatment of peri-prosthetic infection, and 
we greatly benefit from our clinical association 
with the Infectious Disease Service, especial-
ly Dr. Sandra Nelson.  Dr. Rubash, Dr. Healy 
and Dr. Bedair have been selected as delegates 
to the first International Consensus Meeting on 
peri-prosthetic infection. 

The Adult Reconstructive Surgery Service had 
another outstanding year at the annual meetings 
of the Orthopaedic Research Society, The Knee 
Society, The Hip Society, the American Acade¬my 
of Orthopaedic Surgeons, the American Ortho-
paedic Association, and the American Acade-
my of Hip and Knee Surgeons.  Our group had 
numerous podium and poster presentations at 
these meetings, and it was rewarding to see the 
academic successes and the presence of so many 
former fellows.  Dr. Freiberg served on the Pro-
gram Committee for the annual AAHKS meeting 
in Dallas, where a record number of papers and 
posters were presented.  Many of our faculty and 
fellows presented important clinical and scien-
tific information.  A highlight was a symposium 
that included Dr. Young-Min Kwon on Metal/
Metal total hip replacement failure mechanisms.  
In addition, Dr. Kwon served on the FDA national 
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advisory panel on metal/metal implants, which 
has produced a significant advisory statement. 

Dr. Rubash is the Secretary/Treasurer of The 
Hip Society and will continue in a national lead-
ership role for this group over the next few years.  
He is also leading efforts to develop a new “Hip 
Score” for The Hip Society and for our profession. 

Collaboration with the Bioengineering Lab-
oratory, under the direction of Dr. Guoan Li, is 
ongoing as we do the groundwork to study new 
robotic techniques and implants that can be 
applied to hip and knee surgery.  We are confi-
dent that these exciting discoveries will trans-
late into a major clinical pro-gram.  In addition, 
extensive work with the Harris Orthopaedic Lab-
oratory continues as we finish recruitment into 
our large “Vitamin-E Highly Cross-linked Poly-
ethylene RSA” study and the “MGH Administered 
International Multi-Center” study.  We continue 
to focus on the extensive evaluation of retrieved 
cross-linked liners from hip and knee patients.  
We have contributed a significant number of cas-
es to the National Total Joint Registry and contin-
ue to work with our colleagues at the Mayo Clinic 
to make this Registry successful.  In addition, we 
have finally incorporated the NWH Registry into 
our larger Harris Registry. 

This year marks our 52nd Fellowship Class 
and the second with Dr. Young-Min Kwon as Fel-
lowship Director and Dr. Hany Bedair as Director, 
Arthroplasty Fellowship Education.  Dr. Freiberg 
continues to work closely on all administrative 
matters, including education and fellow supervi-
sion.  These younger faculty members have pro-
vided new energy and abilities.  Our Fellows this 
year were Drs. Kumar Agrawal, Wesley Clark, 
Matthew Dietz, and John Tiberi.  Dr. Agrawal 
is practicing locally at St. Elizabeth’s Hospital in 
Brighton.  Dr. Clark and his family have returned 
to New Orleans, where he has joined the Jefferson 
Orthopedic Clinic.  Dr. Dietz is an Assistant Pro-
fessor at West Virginia University, where he will 
be helping to establish a new total joint center.  
Dr. Tiberi has returned to the Los Angeles area 
and joined South Bay Orthopaedic Specialists; he 

will also serve as a voluntary faculty member at 
the Harbor-UCLA Medical Center.  We wish them 
all great success as they enter practice.

Hand and Upper Extremity Service
In 2012, David Ring, M.D., Ph.D., was named 

Chief of the Service following the legacy of Drs. 
Richard Smith, Richard Gelberman, and Jesse 
Jupiter, and also the excellent interim leadership 
of Dr. Chaitanya Mudgal.  Dr. Ring is also the 
current President of both the New England Hand 
Society (NEHS) and the New England Shoul-
der and Elbow Society (NESES).  In the realm of 
patient care, the MGH Hand Service performed 
its first hand transplant this year under the lead-
ership of Dr. Curtis L. Cetrulo, Jr. of the Plastic 
Surgery Service.  Dr. Cetrulo and the MGH trans-
plant team hope to one day bring their attempts 
to induce tolerance to fruition, making immuno-
suppressive medications unnecessary.   

It was a brilliant academic year.  Dr. Mudgal 
led the fellowship through a successful internal 
review.   The teaching program for the residents 
and fellows remains a strength of the service.  We 
hosted Dr. Mark Baratz, a former resident with 
Dr. Rubash, from the University of Pittsburgh 
during our pre-New England Hand Society visit-
ing professorship, and Dr. Bernard Morrey from 
the Mayo Clinic during the pre-New England 
Shoulder and Elbow visiting professorship.  

The honored guest for the 24th Annual Richard 
J. Smith Day was Dr. Amit Gupta from the Univer-
sity of Louisville.  As part of the Smith Day celebra-
tion we revitalized the Boston Hand Club Dinner 
as area hand surgeons and therapists gathered at 
Joe’s American Bar & Grill on the waterfront and 
were regaled during dessert by Dr. Gupta.  

Plans for next year are even bigger.  In addi-
tion to the pre-NEHS and NESES visiting pro-
fessorships, we will have a four-day educational 
course.  We will kick-off on May 29, 2014 with a 
hands-on AO Resident Skills Course run by Dr. 
Mudgal, followed by the Boston Hand Club Din-
ner.  The 25th Annual Smith Day, with guest pro-
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fessor Tom Fischer of the Indiana Hand Center, 
will take place on May 30, 2014.  Finally, the inau-
gural Jesse B. Jupiter International Hand Forum 
will take place on May 31-June 1, 2014.  

We continue with innovative and influential 
research.  The relationship with the Academic 
Medical Center in Amsterdam, the Netherlands 
remains strong.  One PhD student successfully 
defended his thesis in the summer of 2012, anoth-
er is set to defend in 2013; two are nearing comple-
tion of their work at MGH, one is halfway through, 
and several more are on their way.  We said farewell 
to our German and Swiss PhD candidates last year 
and wish them well as they prepare to defend their 
theses.  In addition, we’ve had dozens of short-
term researchers from the Netherlands, Scotland, 
and Spain.  They keep us busy and enthused.  

The Service had several dozen original 
research publications this year, many of them 
international collaborations.  We are particularly 
proud of a study of variation in disability with var-
ious common hand diseases.  (Das De S, Vrancea-
nu AM, Ring DC. J Bone Joint Surg Am. Contribu-
tion of kinesophobia and catastrophic thinking 
to upper-extremity-specific disability. 2013 Jan 
2;95(1):76-81. doi: 10.2106/JBJS.L.00064.)  As 
a culmination of prior work, we demonstrated 
that ineffective coping strategies such as cata-
strophic thinking (a tendency to over-prepare for 
the worst possibilities) and kinesiophobia (fear 
of movement) account for about half of the vari-
ation in upper extremity specific disability with 
the disease/impairment accounting for much 
less of the variation.  The closing sentence of this 
abstract is becoming more widely understood 
and acknowledged: “The consistent and predom-
inant role of several modifiable psychological 
factors in disability suggests that patients may 
benefit from a multidisciplinary approach that 
optimizes mindset and coping strategies”, as sug-
gested by its acceptance in the JBJS.

Drs. Jupiter, Mudgal, Ring, and Sang-Gil Lee 
keep busy at the Ambulatory Surgery Center at 
Mass General West.  Dr. Jupiter has recently started 

performing outpatient surgeries at Newton-Welles-
ley Hospital.  We look forward to the expansion of 
our outpatient visits at MGW in the near future. 

Finally, congratulations to Dr. Jesse Jupiter for 
being nominated for the 2012 John T. Potts, Jr., MD, 
Faculty Mentoring Award this past year.  Well done!

Foot and Ankle Service
The Foot and Ankle Service continues to be 

extremely busy and is one of the fastest grow-
ing divisions in the Department.  Dr. A. Holly 
Johnson continues to serve as Interim Division 
Director while the search for a new Division Chief 
continues.  Drs. Johnson’s and Kwon’s busy 
practices continue to cover patients with a vari-
ety of foot and ankle issues including complex 
congenital and post-traumatic deformity, trau-
ma, sports injuries, posterior tibial tendon insuf-
ficiency, arthritis, and forefoot deformity.  Dr. 
Johnson holds clinics in Boston, as well as MGH 
satellite sites including MGH-Northshore and 
Newton-Wellesley Hospital.  Dr. Kwon practices 
solely at MGH Boston.  His research continues to 
be a focus, while he publishes clinical and trans-
lational studies related to foot and ankle ortho-
paedic trauma and outcomes.

Julia Kurker, the Service’s Nurse Practitioner, 
is a valuable adjunct, helping the doctors deliv-
er comprehensive care to all of the patients.  In 
addition to working alongside the physicians, she 
is leading her own clinics, offering initial non-op-
erative care to our patients and following some 
post-operative patients as well.

The first MGH Foot and Ankle Orthopaedic 
Fellow started in August.  This one-year fellow-
ship offers a broad exposure to all clinical and 
operative aspects of foot and ankle orthopaedic 
problems as well as research opportunities with-
in the Department.

Groundbreaking will soon take place for 
the Comprehensive Foot and Ankle Center in 
Waltham, adjacent to MGH West.  This Center will 
offer a multidisciplinary approach to our most 



14

The Harvard Orthopaedic Journal
Volume 15 · December 2013

http://www.orthojournalhms.org

complex patients in one location.  Hallmarks of 
this new Center will be Podiatry, Physiatry, Physi-
cal Therapy, a shoe store and many other features 
will be.  The search for a new chief of the Foot and 
Ankle Service is nearly complete.  I will update 
you all in next year’s report.

Orthopaedic Oncology Service
The Orthopaedic Oncology Service was start-

ed by Dr. Henry J. Mankin nearly 40 years ago 
and has the only fellowship program approved 
for three fellows.  This service has been under 
the direction of Dr. Francis J. Hornicek, Ser-
vice Chief, for more than ten years.  The other 
faculty include Drs. Kevin A. Raskin, Joseph 
H. Schwab, and Dempsey S. Springfield.  Dr. 
Raskin is the current fellowship director and 
Dr. Schwab spends much of his time with spine 
oncology issues.  The Musculoskeletal Tumor Fel-
lowship, one of the most sought-after in the coun-
try, brings together members of Beth Israel Dea-
coness, Boston Children’s Hospital, and the MGH 
to develop an undisputed world-class fellowship 
program.  Recently, Dr. Springfield has been 
focusing much of his time on educational issues 
in the Graduate Medical Education Division.

Orthopaedic Oncology, Medical Oncology, 
Radiation Oncology Services, and the members 
of Pathology and Radiology form the Center of 
Sarcoma and Connective Tissue Oncology, offer-
ing specialized multidisciplinary patient care.  As 
part of the MGH Cancer Center, this facility pro-
vides comprehensive care for children and adults 
with bone and soft tissue tumors and is a region-
al, national and international referral center for 
these complex tumors.  Drs. Raskin, Springfield, 
Schwab, and Hornicek continue to enhance their 
clinical service with additional passions includ-
ing orthopaedic research and medical student 
and resident education. 

Drs. Francis Hornicek and Zhenfeng Duan 
run the Molecular Sarcoma Laboratory and have 
ongoing multiple collaborative efforts to study 
tumor multidrug resistance and develop novel 

drugs to treat cancer. Through NIH funding, they 
are working hard to bring their discoveries to 
Phase I clinical trials for cancer patients.  They 
are also involved in a unique sarcoma SPORE 
grant funded by the NIH.  

Dr. Schwab, along with faculty from the Mayo 
Clinic and the Memorial Sloan-Kettering Can-
cer Center, has initiated the International Sacral 
Study group.  This group has focused some efforts 
on quality of life problems following complex 
surgical procedures.  

The clinical service has increased its surgical 
time and is bringing in more complex cases from 
around the world. Novel methods for treating 
large primary tumors of the axial skeleton attract 
these patients, who are managed in a strong mul-
tidisciplinary fashion.  The Orthopaedic Oncology 
group has a truly impressive past, a highly pro-
ductive present, and a bright future of innovation 
in many areas!

Podiatry Service
The MGH Podiatry Service clinical staff is 

comprised of nine podiatrists and a certified 
pedor-thist/orthotic technician.  Under the direc-
tion of Dr. Robert J. Scardina, members provide 
com-prehensive ambulatory foot care (including 
dia¬betic, arthritic, sports, geriatric and gener-
al), elective and non-elective foot surgery, and 
orthotic services in the Yawkey Building (Suite 
3F).  Staff members also provide ambulatory foot 
care at all three MGH-affiliated Health Centers 
(Revere, Chelsea and Charlestown) and non-MGH 
venues (South End Community Health Center 
and Lynn Community Health Center), as well as 
in-patient consultation services at the MGH and 
Spaulding Rehabilitation Hospital.  Our commu-
nity outreach program, in affiliation with Boston 
Health Care for the Homeless, enters its 23rd year, 
providing foot care at the Pine Street Inn.  Facing 
an ever-increasing demand for our services, we 
hope to establish a diabetic foot practice at the 
MGH Vas¬cular Center soon, and develop satel-
lite practices at the Mass General/North Shore 
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Center for Outpa¬tient Care in Danvers and Mass 
General West in Waltham – all as part of our Qual-
ity Improvement Program.

The MGH Podiatry Residency Program 
includes a comprehensive and diverse three-year 
curriculum with longitudinal training experiences 
in clinical podiatry and foot & ankle surgery, more 
than 20 non-podiatry medical and surgical block 
(monthly) rotations, and extensive traditional as 
well as on-line didactic activities.  PGY-2 and PGY-
3 residents receive training in foot and ankle sur-
gery from over 25 faculty members (mostly podi-
atric, but also orthopaedic, plastic and general 
surgeons) at the MGH as well as several regional 
training-affiliate hospitals.  As of March 2013, our 
residency program converted to the new nation-
al model (Podiatric Medicine and Surgery Res-
idency), receiving full approval status from the 
Council on Podiatric Medical Education (CPME) 
until 2017.  We also anticipate the addition of one 
entry-level position in July 2014.

The 10th Annual MGH Podiatry Service Win-
ter Lecture, “Sasquatch: Legend Meets Science,” 
was held in January 2013.  The guest speaker was 
Dr. Jeffrey Meldrum and Professor of Anatomy 
& Anthropology at Idaho State University.  Podia-
trists, physicians, physical therapists, and orthot-
ic technicians from the MGH and other area hos-
pitals attended the presentation. 

 “Respectful of our past, hopeful for our future 
and keenly aware of our responsibility to the MGH 
community, our Service continues on its missions 
of excellence in patient care and graduate podi-
atric training, as we move closer to realizing our 
full potential,” notes Dr. Scardina.

Shoulder Service
The Shoulder Service, under the direction of 

Dr. Jon J.P. Warner, has continued to advance 
care through clinical quality initiatives, research 
and teaching.  Last year, Dr. Warner served as the 
28th President of the American Shoulder and 
Elbow Society (www.ases-assn.org) and the 
2nd President of the New England Shoulder and 

Elbow Society (www.neses.com), of which he was 
the founder.  These are the premier national and 
regional organizations for treatment of shoulder 
problems.  Under Dr. Warner’s leadership, both 
organizations have moved to value-based initia-
tives for care of the shoulder. 

At the MGH, much of Dr. Warner’s strategic 
agenda has focused on patient-centric care deliv-
ery initiatives.  This includes web-based initiatives 
in shared decision-making to assist patients in 
selecting the best treatment option for their prob-
lem.  A value-based shoulder care initiative has 
been ongoing with the Harvard Business School 
and Michael Porter’s group.  This has included 
“Time-Based Cost Accounting” (TDABC) for shoul-
der care, and a planned pilot of bundled payments 
for rotator cuff repair with a local insurer.

Central to the value-based initiatives in shoul-
der care is outcome measurement and transpar-
ent reporting of patient satisfaction, readmis-
sion rates, and infection rates, which are posted 
on the website (www.bosshin.com).  This year 
Dr. Warner and his colleague Dr. Laurence 
Higgins (at BWH) began implementing a novel 
Internet-based outcomes tool called the Surgical 
Outcomes Study (S.O.S.).  This promises to allow 
us the ability to analyze each patient’s recovery 
curve compared with his/her peers for the same 
surgical procedure.  This pilot database study 
will be offered to all other shoulder care provid-
ers once it has been trialed for several years.

We are very pleased to welcome Dr. Matt 
Provencher to the Shoulder Service.  His main 
responsibility at MGH will be as the Chief of the 
Sports Medicine Service, but he will also be the 
Director of a combined Sports Medicine and 
Shoulder Laboratory. 

Dr. Luke Oh continues to serve a dual role on 
the Shoulder (and Elbow) Service and the Sports 
Medicine Service.  His clinical practice has grown 
and he has started a monthly Elbow Indications 
Conference for Sports and Shoulder fellows.  A 
collaborative conference with the Upper Extrem-
ity Service will begin this year as well. 

Dr. Thomas Holovacs continues to manage 
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a busy practice and teach the residents and fel-
lows.  He has initiated a project in the Technology 
and Implementation Research Center to examine 
focal cartilage defects in the glenoid. 

The Shoulder Biomechanics Lab, under the 
leadership of Dr. Daniel Massimini, completed 
several innovate dynamic anatomy studies.  The 
first of these, which was published in the Jour-
nal of Shoulder and Elbow Surgery, analyzed the 
dynamic anatomy of the suprascapular nerve 
and provided insight into neurogenic pain with 
rotator cuff tendon tears.  The second study ana-
lyzed the dynamic motion of the long thoracic 
nerve and has provided insight into the etiology 
of scapular winging.  Daniel continues to work 
toward completion of his PhD this fall.  His studies 
of 3-Dimensional Kinematics of the normal and 
abnormal shoulder have given unique insight into 
the dynamic forces across the glenohumeral joint.

This year four fellows graduated from our 
postgraduate program.  Josef Eichinger, M.D., 
took a position as Chief of Shoulder and Elbow 
Service at the Army Medical Center in Tacoma, 
Washington; Timothy Hartshorn, M.D., took a 
position at Ventura County Medical Center; Xin-
ning (Tiger) Li, M.D., took a position as an Assis-
tant Professor at Boston University School of 
Medicine and Team Physician; and, Mena Mesi-
ha, M.D., is in private practice in Fall River, MA.

This year’s fellowship match selected four fel-
lows from a competitive applicant pool of over 40 
individuals.  The fellowship program continues to 
be one of the most sought-after in the United States.

In conclusion, we have great expectations of 
continued growth and contribution, especially 
since the arrival of Dr. Matt Provencher.  This 
promises to bring the Sports Medicine and Shoul-
der Services closer, which will certainly lead to 
innovative collaboration, higher quality research 
and improved patient care.

Orthopaedic Spine Service
Now in its 14th year, the Orthopaedic Spine 

Service at MGH, under the direction of Dr. 

Kirkham B. Wood, is responsible for all aspects 
of spine care, teaching and research.  Dr. Thomas 
Cha, the newest member of the Service, is doing 
fabulous as he completes his second year.  Dr. 
Cha’s interests include the degenerative lumbar 
and cervical spines as well as medical econom-
ics and spine surgery.  He has been named Head 
of Clinical Research and is actively involved with 
the Biomechanics Lab under the direction of Dr. 
Guoan Li, Ph.D.  The Service also includes Drs. 
Brian Grottkau, Chief of Pediatric Surgery, and 
Joseph Schwab, and Physiatrists James Sarni, 
Leonid Shinchuk and David Binder.  Dr. Schwab 
is an integral part of the Chordoma Center at MGH 
and has lectured and presented all over the world 
on this topic.  Drs. James Rathmell and Chris-
topher Gilligan are both pain specialists who 
work with the Pain Center here and provide a full 
breadth of services to our patients.

The Harvard Combined Spine Fellowship has 
three fellows, two of whom rotate at MGH and the 
third at BWH.  In addition to their clinical duties, 
the fellows are actively involved in teaching and 
research programs.  Over the last year, the Spine 
Fellowship has authored papers in the Journal of 
Biomechanics, Spine Journal, Journal of Spinal Dis-
orders & Techniques, European Spine Journal, the 
Journal of the American Academy of Orthopaedic 
Surgeons and numerous textbook chapters.

This past year the Spine Service also hosted 
two spine surgeons from overseas to conduct a 
year’s sab-batical at MGH: Dr. Avraam Ploumis 
from Thessaloniki, Greece, and Dr. Jae-Hyuk 
Shin from Seoul, Korea.

Three spine fellows recently completed the 
combined adult spine fellowship with Brigham 
and Women’s Hospital and Massachusetts Gener-
al.  Dr. Philippe Phan has returned to the Univer-
sity of Ottawa where he will be taking a faculty 
position.  Dr. Ravi Ramachandran has located to 
a private practice in Sacramento, California and 
Dr. Rayhan Jalal will be pursuing further fellow-
ship training in joint arthroplasty.

The Spine Service also had several nota-
ble publications, including “Pain Intensity and 
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Patients’Acceptance of Surgical Complication 
Risks with Lumbar Fusion” in Spine.  This is an 
important work as more attention is being paid to 
the differences in how surgeons perceive adverse 
events and report them as opposed to patients 
and other caregivers.  This becomes critical when 
counseling preoperatively in an era of informed 
risk decision-making.

Drs. Wood, Cha, Guoan Li and Shaobai 
Wang, Ph.D., continue to actively collaborate in 
the area of Spine Kinematics.  Dr. Wood is using 
a dual flu¬oroscopic kinematics system to bet-
ter study the motion of the cervical and lumbar 
spine, specif¬ically as it applies to motion preser-
vation and surgical treatments. The implication 
of this work is to provide kinematic data for our 
orthopaedic spine surgeons in fields such as disc 
replacement and fusion surgery. 

The database that was begun four years ago 
with Dr. Henrik Malchau has been reconfig-
ured with the help of the Red Cap system at Har-
vard.  Drs. Cha and Schwab lead this effort.  All 
patients now provide information in the form of 
patient-related outcome instruments with which 
we are able to follow and evaluate their condition 
over time.  The database is now quite robust with 
over 2,000 surgical proce-dures logged.

We are currently developing a comprehen-
sive MGH Orthopaedic Spine Center.  Our goal 
is to create a center that will be able to care for 
every aspect of a patient’s spinal condition: from 
sur¬gery to physiatry, medicine, geriatric treat-
ments, pharmacology, physical therapy, radiol-
ogy, orthotics, chiropractic, acupuncture, alter-
native medicines and patient education in both 
non-op¬erative as well as operative settings.

Sports Medicine Service
Under the direction of the newly appoint-

ed Chief, Dr. Matthew T. Provencher, the MGH 
Sports Medicine Service is entering a new era 
of growth.  The Sports Medicine Service contin-
ues to strive for excellence in the clinical care of 
sports-related conditions, utilizing a comprehen-

sive patient-centric approach.  The cornerstones 
of the sports division are: excellence in clinical 
care, dedication to medical education of students, 
residents and fellows, as well as producing mean-
ingful research that directly benefits the care of 
our patients.  The Sports Medicine Service is com-
prised of multiple disciplines including non-op-
erative sports providers, an expert sports-specif-
ic physical therapy and training team, and sports 
surgeons with expertise in shoulder, elbow, hip, 
knee, and foot and ankle surgery.  In addition, the 
Sports Medicine Service has established exten-
sive collaborations throughout the MGH network 
to provide high-end concussion care, hospi-
tal-based therapy and inpatient services, as well 
as nutrition and performance enhancement.

A dedication to team coverage is a large com-
ponent of the MGH Sports Medicine Service.  Cur-
rently, the Service is the primary provider for four 
professional teams: the Bruins (hockey), Patriots 
(football), Red Sox (baseball), and Revolution 
(soccer), as well as other local colleges (Curry 
and Suffolk), local high schools, and a wide range 
of local and community events (from the Boston 
Marathon to Pro-Am golf tournaments). 

The Sports Medicine Service currently has 
locations downtown at MGH, in Waltham at MGH 
West, and at MGH Foxboro.  The team is looking 
to expand geographic offerings to other locations 
in the greater Boston area, in keeping with the 
patient-centric focus on care.  The Sports Perfor-
mance Center, located at MGH Foxboro, has con-
tinued to grow in both patient evaluations and 
visits, and has also generated important research 
in gait and throwing characteristics. 

The Sports Medicine Research program 
remains very productive with multiple studies 
including “biomechanical analysis of different 
posterolateral corner reconstruction techniques,” 
tissue engineering studies to evaluate the effect of 
cartilage ablation using radio frequency energy, 
clinical outcome studies to evaluate the effect of 
the patient’s age on ACL outcomes, and concussion 
studies to evaluate academic performance of high 
school football players after a concussion injury.
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The Sports Medicine Physical Therapy Team, 
under the direction of Scott Waugh, P.T., has con-
tinued to grow both clinically and academically.  
The therapy and training team offers high-caliber 
sports-centric physical therapy for both non-op-
erative and postoperative patients, and in part-
nership with Northeastern University, educates 
and trains future therapists.  The therapy team 
is currently developing a dedicated educational 
and research curriculum, which will serve as the 
cornerstone of a future sports physical therapy 
residency and fellowship program.

MGH Sports hosted a number of high caliber 
visiting faculty speakers from around the world 
during this academic year.  Speakers included Dr. 
Brian Cole from Rush University, who discussed 
the evolution of treatments of cartilage disor-
ders of the knee, and Dr. Constance R. Chu from 
Stanford University, who discussed prevention of 
osteoarthritis.  A number of hands-on cadaveric 
and plastic model labs complemented the educa-
tional curriculum where national experts provid-
ed dissection and procedure-specific training for 
students, residents and fellows. 

The MGH Sports Medicine fellowship con-
tinues to thrive.  The match process for fellows 
starting in 2014 recruited one of the best fellow-
ship classes to date.  Under Dr. Luke Oh, interim 
director, the sports fellowship provides world-
class education in sports medicine and surgery, 
and all fellows work synergistically with the 
Shoulder Division under the direction of Dr. Jon 
J.P. Warner.  In addition, our fellows will contin-
ue to have high-level exposure to disorders of the 
knee, foot and ankle, as well as sports medicine 
injuries, with future plans for hip arthroscopy 
and joint preservation exposure.

The MGH Sports Medicine Service garnered 
a number of recent honors.  Numerous doctors 
on the service were recognized as Top Doctors 
in America by US News & World Report, Boston 
Super Doctors, and Patients’ Choice Awards.  Dr. 
Art Boland received the prestigious Brady Award 
from the American Orthopaedic Society for Sports 
Medicine (AOSSM) for his many years of service 

to Harvard University Athletics.  This award rec-
ognizes a physician who has best exemplified 
extraordinary care of an athletic team.  In addi-
tion, Dr. Boland was recognized by the Arthritis 
Foundation with a Lifetime Achievement Award 
in 2013 for his work related to prevention and 
care of degenerative joint conditions. 

Members of our faculty are highly sought after 
as Visiting Professor lecturers.  This past year Dr. 
Thomas J. Gill IV spoke at UT Southwestern in 
Dallas and Dr. Luke Oh spoke at the Biennial 
Shoulder and Elbow Course in Germany.  In addi-
tion, Dr. Bertram Zarins recently spoke at UCLA, 
the Republic of Georgia Orthopaedic Society, and 
delivered one of the keynote addresses at the 
Japanese Orthopaedic Association.  Dr. Matthew 
Provencher recently completed the prestigious 
AOA-ABC Traveling Fellowship, lecturing exten-
sively at 15 different locations in the United King-
dom and South Africa. 

Combined, the Sports Team published 36 
peer-reviewed papers in the last academic year, 
delivered more than 80 national and internation-
al presentations, published two textbooks, and 
delivered six Visiting Professorships throughout 
the country. 

Trauma Service
The MGH Orthopaedic Trauma Service led by 

Drs. Mark Vrahas and R. Malcolm Smith has had 
many notable achievements this past year.  The 
combined Trauma fellowship program’s applica-
tion for accreditation under the new Orthopaedic 
Trauma Association rules has just been approved.  
The accreditation will help provide a structured 
education program and continue to attract top 
candidates from the US and Canada.

In the Fall, the Trauma Service hosted a “Boot 
Camp” for new PGY-2 residents, where the resi-
dents learned basic surgical skills from the faculty 
in the BWH’s STRATUS simulation laboratory.  The 
residents and staff enjoyed this educational format. 
Next year we hope to expand the program to include 
both operative simulation and cadaver experiences.
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This Spring, the MGH team welcomed Todd 
Johnson, A.C.N.P., as the second Acute Care Nurse 
Practitioner.  Todd recently graduated from the 
Nurse Practitioners Program at San Francisco 
State University, where he specialized in both 
Internal Medicine and Trauma, and General Sur-
gery. Todd is fortunate to be mentored by his fel-
low Nurse Practitioner, Kathy Burns, A.C.N.P. 
Todd, like Kathy, will serve in a leadership role on 
the inpatient units as a point person for patients, 
staff, and faculty.  Welcome Todd.

The most memorable event of this academic 
year was the Boston Marathon bombings.  The 
MGH team lead by Dr. R. Malcolm Smith, were 
called into action on the afternoon of April 15th 
to care for the Marathon attendees who had been 
serioulsy injured by the blasts. The response was 
immediate, coordinated and effective in provid-
ing the care these patients needed during this 
time of duress. I would like to recognize all our 
residents who pitched in to help and for showing 
tremendous grace under pressure.

In early June, the Harvard Orthopaedic Trauma 
research program hosted its second annual Har-
vard Orthopaedic Trauma Research Day, featur-
ing presentations by Trauma faculty, fellows, col-
leagues from the orthopaedic labs, and residents.

Dr. Vrahas is also collaborating with col-
leagues at Northwestern University’s Feinberg 
School of Medicine to develop patient-reported 
outcome measures using Item Response Theo-
ry and Computer Adaptive Technology for the 
orthopaedic patient population. This exciting 
technology allows patients to report their prog-
ress by answering a series of 5-8 questions on 
iPad technology, versus the traditional measures 
which are both several factors larger in length 
and paper and pencil-based.  Other than its impli-
cations on efficiency, our early work shows that 
this technology has a higher level of accuracy in 
predicting outcomes when compared to tradi-
tional outcome measures. 

The 2012-13 Trauma fellows, Marilyn Heng, 
MD, and Michael Sridhar, MD, came from the 
University of Toronto and Emory University, 

respectively.  Dr. Heng will be heading back to the 
University of Toronto to complete a second fel-
lowship in Oncology. Dr. Sridhar has accepted a 
position with a group in Greensboro, North Caro-
lina.  We wish them the best of luck!

Our Orthopaedic Research Laboratories

Sarcoma and Molecular Biology Laboratory
The Sarcoma Molecular Biology Laboratory 

(SMBL) is under the direction of Zhenfeng Duan, 
M.D., Ph.D., and Orthopaedic Oncology Service 
Chief Francis J. Hornicek, M.D., Ph.D.  The focus 
of the Laboratory’s work is to analyze the molec-
ular biology of sarcoma and examine the mech-
anisms of multidrug resistance, identify small 
molecules and targets to reverse drug resistance, 
and understand the molecular mechanisms gov-
erning the growth and proliferation of human 
sarcoma cells.

The overall objective of the Laboratory is to 
explore biological mechanisms of tumors arising 
in bone and other tissues.  One major focus is to 
elucidate the mechanisms of the development of 
drug resistance in cancer.  Previously, we found 
multidrug resistance could be partially reversed 
by siRNA targeting of ABCB1 (MDR1) or by a 
combination of nanoparticles with chemothera-
py drugs.  Recently, we identified two small mole-
cules (NSC23925, NSC77037/Tetran¬drine) that 
can overcome drug resistance in vitro and in vivo.  
These compounds and their derivatives hold sig-
nificant therapeutic value in the treatment of 
MDR-dependent cancers.  Another significant aim 
of the research is to define the essential kinases 
responsible for the proliferation and survival of 
human sarcoma cells.  We have discovered that 
several kinases, including CDK11 and PLK1 sig-
naling, are essential in tumor cell growth and 
survival.  In addition, translational research into 
new treatment options for sarcoma patients has 
been undertaken.

The Sarcoma Molecular Biology Laboratory 
has published articles pertaining to sarcoma and 
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multidrug resistance in human cancer.  One paper 
of note is “Systematic Kinome shRNA Screening 
Identifies CDK11 (PITSLRE) Kinase Expression 
is Critical for Osteosarcoma Cell Growth and Pro-
liferation,” which was published in Clinical Can-
cer Research, September 2012.  Kinases play an 
essential role in cancer cell growth and survival; 
however, the roles of most kinases in osteosar-
coma cell growth are largely uncharacterized.  
In the search for kinases required for osteosar-
coma cell growth, we identified CDK11 (PITSL-
RE) as a potential target using comprehensive 
human kinome-wide shRNA screening in osteo-
sarcoma cell lines.  Furthermore, knockdown of 
CDK11, either by lentiviral shRNA or by synthet-
ic siRNA-independent confirmation, can inhibit 
cell growth or induce apoptosis in osteosarcoma 
cells.  Immunohistochemical analysis indicat-
ed that osteosarcoma patients with high CDK11 
tumor expression levels were associated with 
significantly shorter survival than patients with 
osteosarcoma low level of CDK11 expression.  
Systemic in vivo administration of in vivo ready 
siRNA of CDK11 reduced tumor growth in an 
osteosarcoma s.c. xenograft model.  These obser-
vations show that CDK11 signaling is essential in 
osteosarcoma cell growth and survival.  CDK11 
may become a promising therapeutic target in 
the management of osteosarcoma.

Research projects have received funding from 
a variety of sources including NIH, foundations, 
corporate sponsors, and benefactors.

Laboratory for Musculoskeletal Tissue 
Engineering

The Laboratory for Musculoskeletal Tissue 
Engineering, under the direction of Mr. Mark 
Randolph and Dr. Thomas Gill IV, focuses on 
cartilage repair and regeneration of the knee.  
Together they have a research program explor-
ing tissue engineering approaches to repair and 
regenerate traumatic sports-related injuries, par-
ticularly to the shoulder and knee.  The Laborato-
ry’s mission  is to conduct cutting-edge research 

in tissue engineering and regenerative medicine 
for repairing and regenerating musculoskeletal 
tissues to restore normal function to patients.  The 
Laboratory provides training in research method-
ology to undergraduates, medical students, and 
post-doctoral research fellows.  Programs have 
been developed in three primary areas:

1. articular cartilage repair and regeneration
2. meniscal repair and replacement
3. photochemical tissue bonding to promote healing

One area of investigation seeks to develop 
novel hydrogel polymers for delivering chondro-
cytes or chondrogenic precursor cells to cartilage 
defects.  Using this approach, cells can be incor-
porated into the liquid phase of the polymers, 
injected into a defect area, and the gel polymer-
ized in situ.  The expected outcome is that new 
cartilage matrix is formed as the polymer biode-
grades.  In vivo results have been published using 
fibrin polymer, poly (ethylene glycol), and hyal-
uronic acid gels.  A primary goal of the hydrogel 
studies is to translate this basic research to clini-
cal application.  

A recent study by a group funded by the NFL 
Charities focused on the properties of cartilage 
engineered from elderly human chondrocytes in 
comparison to swine chondrocytes (Tissue Eng 
Part A. 2012 Jul;18(13-14):1490-9). Ongoing 
work sponsored by the US Department of Defense 
is focused on developing photochemically cross-
linked hydrogels for cartilage repair and regen-
eration in a preclinical large animal swine model. 
Previous studies have demonstrated that PEG (Tis-
sue Eng Part A. 2011 Jan;17(1-2):161-9) and colla-
gen (J Knee Surg 2009 22(1):72-81) hydrogels can 
be photochem¬ically crosslinked to encapsulate 
chondrocytes, facilitating new cartilage matrix 
formation in nude mice.  The project aims to move 
this technology toward clinical application.  

In collaboration with Dr. Robert Redmond 
from the MGH Wellman Center for Photomedi-
cine, and Dr. Kristi Anseth, a chemical engineer 
at the University of Colorado, the group is expand-
ing their studies on photochemically crosslinked 
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gels such as collagen and norbornene gels.  With 
greater understanding of cell polymer interac-
tions and the possible incorporation of growth 
factors, it may be feasible to engineer cartilage 
that resembles native cartilage in every parame-
ter.  Other approaches are also being tested with 
non-degradable hydrogels.  In collaboration with 
Orhun Muratoglu, Ph.D., and the Harris Ortho-
paedic Laboratory, the group is exploring a hybrid 
scaffold composed of non-degradable poly (vinyl 
alcohol) scaffolds combined with chondrocytes 
for joint cartilage replacement.  Several types of 
PVA hydrogels have been tested for cell compat-
ibility and cartilage formation in mice with sup-
port through an Academic Enrichment Fund (AEF) 
grant from the Department of Orthopedic Surgery.  

To date, several candidate gels have been 
identified that support new cartilage formation.  
One recent publication describes the use of this 
PVA gel for craniofacial purposes (Bichara DA, 
et al, J Surg Res. 2010, Apr 24).  Additionally, the 
Sports Medicine Service has joined with the Cen-
ter for Regenerative Medicine in a collaborative 
program entitled “The Musculoskeletal Regener-
ative Cooperative” to develop the use of stem cells 
in the regeneration of cartilage and to explore 
the tissue interactions among bone, cartilage, 
tendons and ligaments.  The overall objective of 
these studies is to better understand the biolo-
gy of the musculoskeletal system and to develop 
new therapeutic approaches to treating ortho-
paedic diseases.

In addition to lesions in the articular joint car-
tilage, lesions to the meniscus can lead to signif-
icant morbidity in the knee.  In cases where the 
meniscus is removed, or even partially removed, 
the biomechanical function of the knee can be 
severely disrupted, resulting in articular cartilage 
degeneration and osteoarthritis.  Some lesions 
can be stabilized to promote healing, particular-
ly in the outer vascularized regions.  However, 
lesions in the inner avascular regions do not heal, 
even with anchors and sutures.  

Previous work funded by the AO Foundation 
focused on tissue engineering strategies to repair 

lesions in the avascular regions of the meniscus.  
The results demonstrated an efficient means to 
seed chondrocytes onto polygalactin (PLGA) 
scaffolds, and the capacity of this cell-scaffold 
construct to heal bucket handle lesions made in 
swine menisci.  Recent work funded by the Mus-
culo¬skeletal Transplant Foundation has allowed 
us to improve the seeding of scaffolds (J Biomed 
Mater Res A. 2011 Oct; 99(1):102-8) and test the 
utili¬ty of allogeneic chondrocytes for healing 
lesions in the swine meniscus.  This work is near-
ing completion and will demonstrate the con-
tribu¬tion of the allogeneic cells to the repair, as 
well as document the host’s immune response to 
the allogeneic cells.  

Another strategy is to develop (cell-free) scaf-
folds that can be used to regenerate the meniscus 
after partial meniscectomy.  One scaffold under 
study is a dermal bovine collagen scaffold made 
by TEI Biosciences, which can be used to replace 
meniscus and regenerate meniscal tissue.  A pilot 
study in which this scaffold was placed into cylindri-
cal defects in the medial meniscus of swine demon-
strated its regenerative potential and replacement 
of the scaffold by native meniscal tissue.

Torn ligaments and tendons often heal with 
inferior mechanical strength compared to the 
native unin-jured tissue.  Collagen-rich tissues 
can be bonded using photosensitive dyes and 
light.  Such a strategy may have many applica-
tions in promoting the healing of tendons and 
ligaments.  One area being actively investigated 
is the bonding of severed tendons using Rose 
Bengal dye, which is irradiated with green light.  
Additionally, protein-rich materials can be used 
in the bonding process to augment the strength 
of the repair.  Under investigation as candidate 
materials are silk and collagen membranes in 
combination with photochemical tissue bonding 
to promote healing of tendons.  A recent study to 
be published in Lasers and Surgery in Medicine 
(Lasers Surg Med. 2012 Aug 21. doi: 10.1002/
lsm.22066.) [Epub ahead of print] describes 
the use of an electrospun silk construct bonded 
to transected Achilles tendons in rabbits, which 
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showed a decrease in adhe¬sions and an increase 
in early tendon mechanical strength.

Bioengineering Laboratory
The Bioengineering Laboratory, under the 

direction of Guoan Li, Ph.D., has entered its 
13th year and is a leader in the field of muscu-
loskele¬tal engineering and biomechanics.  The 
Laboratory contin¬ues to make significant con-
tributions to several subspecialty areas includ-
ing arthroplasty, spine biomechanics, and sports 
medicine. 

The Laboratory has a fabulous team of out-
standing graduate students, postdoctoral fel-
lows and research staff.  This year, we are proud 
to celebrate Hemanth Gadikota’s receipt of 
his PhD degree from VU University Amsterdam.  
Congratulations, Dr. Gadikota!  In collaboration 
with Dr. Warner, Mr. Massimini continues to 
conduct research on dynamic in vivo shoulder 
biomechanics and is planning to receive his PhD 
degree from MIT this fall.  We also welcomed the 
return of our former summer intern, Mr. Sean 
Driscoll, who joins the staff as a research bio-
engineer to manage the project of in vivo cervi-
cal spine biomechanics before and after surgical 
treatment.

Dr. Hosseini, in collaboration with our Cen-
ter of Sports Medicine, Dr. Alan Grodzinsky of 
MIT and Dr. Martin Torriani of the Radiology 
Department, is carrying out a quantitative valida-
tion study using T2/T1rho mapping MRI imaging 
to develop a non-invasive biomarker to detect 
early-stage cartilage degeneration.  Dr. Shao-
bai Wang, in collaboration with Drs. Kirkham 
Wood, Thomas Cha, Frederick Mansfield and 
Brian Grottkau, is actively investigating in vivo 
lumbar disc loading using combined DFIS and 3D 
finite element simulation.  Dr. Tsung-Yuan Tsai 
is actively concentrating on in vivo hip kinemat-
ics using fluoroscopic imaging systems in col-
laboration with Drs. Young-Min Kwon, Henrik 
Malchau, Harry Rubash and Guoan Li.  The hip 
research team celebrated two journal publica-

tions, which rigorously validated the application 
of the DFIS technique for measuring in vivo six-
degrees-of-freedom kinematics of the native hip 
and total hip replacements during various phys-
iological activities.  Dr. Li and his team continued 
their research on high flexion of the knee and 
investigated the varied functional roles of differ-
ent portions of the collateral ligaments along the 
flexion path of the knee. 

Mr. Jing-Sheng Li, the lab’s core bioengineer, 
will join the PhD program at Boston University’s 
Health Science Department.  Under the supervi-
sion of Dr. Li and Dr. David Felson of BU Medical 
Center, he will conduct his thesis research on the 
prevention of OA in overweight patients.  Mr. Li 
and orthopaedic residents have completed the 
study that identified an optimal muscle suturing 
technique to repair muscle lacerations.  Dr. Hos-
seini and Mr. Gadikota have been conducting 
a series of biomechanical tests of various pos-
terolateral structure reconstruction techniques 
using the robotic testing system.  They have also 
completed a study on the effect of biceps tendon 
loading on medial compartment cartilage contact 
forces of the knee. 

There have also been several new additions 
to the Laboratory.  Dr. Park came from Yonsei 
University Hospital in Seoul, Korea to investi-
gate the MCL/LCL biomechanics after total knee 
arthroplasty.  Dr. Wu, an attending spine surgeon 
from Changchun, China, joined the spine research 
team to help Drs. Wood and Cha in their study 
of dynamic spinal motion after fusion surgeries.  
Dr. Liu from Shanghai and Dr. CB Li from Bei-
jing, China joined the Laboratory to examine ACL 
impingement issues and the indications to ACL 
reconstruction and bi-cruciate retaining TKAs. 

The Bioengineering Laboratory reported 
the first in vivo 6DOF kinematics of total hip 
replacement during dynamic gait.  This project 
is aimed at revealing the mechanisms of implant 
impingement and improving the longevity of the 
prosthesis. 

This year, the Laboratory added a new 
research direction.  With Drs. Li, Kwon and 
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Malchau, the lab published two articles about a 
series of validation studies using advanced imag-
ing techniques to determine in vivo hip articular 
motion.  These validation studies demonstrated 
the capability to accurately measure 6DOF fem-
oral head motion with respect to the pelvis in 
both native hips and total hip arthroplasty during 
dynamic functional activities such as gait.  With 
this exciting technique, we have secured several 
research grants to investigate the efficacy of sur-
gical treatments of FAI and improvement of edge 
loading in THA.

Furthermore, at this year’s ORS/AAOS meet-
ings the team presented over 20 abstracts, as 
well as podium presentations.  They pub¬lished 
28 in prestigious peer-reviewed journals in the 
areas of arthroplasty, spine, sports medicine, and 
biomechanics.  In addition, the team continued to 
secure several competitive grants from the NIH 
and other foundations to study the biomechan-
ical intricacies of hip/knee arthroplasty, spine 
pathology, and ACL reconstruction.  It has been 
another fabulous year!

Musculoskeletal Genetics and Regenerative 
Biology Laboratory 

Under the direction of Jenna Galloway, Ph.D., 
the Musculoskeletal Genetics and Regenerative 
Biology Laboratory (MGRBL) began its first year 
at the Center for Regenerative Medicine and the 
Department of Orthopaedic Surgery.  The Labora-
tory uses unique model systems (such as zebraf-
ish) and stem cells to understand the biology of 
tendons and ligaments and to develop regenera-
tive medicine approaches to treat musculoskele-
tal injuries. 

Dr. Jenna Galloway is a principal faculty 
member of the Harvard Stem Cell Institute (HSCI), 
which is part of the Musculoskeletal Research 
Cooperative.  Spearheading this collaborative 
effort are several lead researchers in the fields 
of aging, musculoskeletal, and stem cell biology, 
including Drs. Andrew Brack, Henry Kronen-
berg, and David Scadden.  The group is pioneer-

ing an integrated approach to studying the mus-
culoskeletal system with the goal of applying this 
knowledge to target therapeutic pathways for 
improved injury outcomes.

The MGRBL was established in November 
2012, making it an exciting and busy year.  It is 
located in the 4th floor of the Simches Building 
along with the Zebrafish Facility, which holds over 
2,000 aquarium tanks.  The Laboratory success-
fully recruited several members, including Mat-
thew King, the lab manager, and Jessica Chen, 
a joint PhD student with Cliff Tabin in Harvard 
University’s Biological and Biomedical Science 
Program (BBS).  There are also two talented post-
doctoral fellows: Erin Betters, who received her 
PhD from Yale, and Rishita Shah, who received 
her PhD from the University of Pennsylvania.  
This summer the lab is also training two under-
graduates, Gia Ciccolo from Bucknell University, 
and Andrew Maul from Juniata College, who par-
ticipated in the MGH and the HSCI/HHMI sum-
mer research programs. 

Science in the lab is flourishing with mem-
bers quickly laying the foundation for several 
major projects in tendon and ligament regen-
erative medicine.  Dr. Erin Betters, who is pio-
neering the use of human stem cells in the lab, is 
successfully generating the reagents and proto-
cols for their study and use in musculoskeletal 
applications.  Dr. Rishita Shah is studying ten-
don and ligament regeneration with the goal of 
defining the cell types and factors contributing 
toward improved injury response.  Jessica Chen 
is focusing on defining the mechanism of action, 
of a small molecule that expands tendon pro-
genitor cells.  Matthew King is developing live 
imaging analysis platforms for studying muscu-
loskeletal attachment formation.

Altogether the lab has had a fun and pro-
ductive first year.  Jessica Chen received a 
travel award and presented a poster of her 
work at the International Society of Develop-
mental Biology.  The lab was also awarded an 
HSCI Seed Grant.  We look forward to the next 
exciting and successful year!
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Shoulder Biomotion Laboratory
The Shoulder Biomotion Laboratory begins 

its 9th year under the direction of Dr. Jon J.P. 
Warner and Daniel F. Massimini, M.S.  The Lab-
oratory is pleased to welcome the new Chief of 
Sports Medicine, Matthew T. Provencher, M.D., 
to the team.   We are excited about the expertise 
Dr. Provencher brings to the group, particularly 
his knowledge of shoulder instability, which he 
acquired through his many years of treating this 
condition while in the US military.  Dr. Provencher 
has an established research publication record 
and through collaboration, we plan to continue 
that strong tradition at the MGH.

The Laboratory has quickly become a pioneer 
in the field of shoulder research, specializing in 
three-dimensional dynamic joint motion analy-
ses. In 2005, we were the first group to use dual 
plane fluoroscopic imaging to assess the move-

ment patterns of the 
shoulder.  Currently, we 
are using this technique 
to investigate the carti-
lage contact patterns in 
the young, healthy adult 
shoulder during dynam-
ic abduction motion.  In 
the future, we plan to 
investigate joint con-
tact before and after 
surgical stabilization 
for shoulder instability.  
Dr. Provencher’s exper-
tise will greatly add to 
the significance of this 
work.

In the fall of 2013, 
Daniel F. Massimi-
ni, M.S., will defend 
his PhD thesis.  Mr. 
Massimini is a doc-
toral candidate in 
the Department of 
Mechanical Engineer-

ing at the Massachusetts Institute of Tech-
nology.  The focus of Mr. Massimini’s thesis is 
quantifying the dynamic glenohumeral contact 
mechanics of the young, healthy adult during 
normal, daily activities of daily living.  

Harris Orthopaedic Laboratory 
The Harris Orthopaedic Laboratory (HOL) is 

under the co-direction of Drs. Orhun K. Murato-
glu and Henrik Malchau.  Members of the HOL 
have contributed to the field of adult reconstruc-
tive surgery for over four decades, studying an 
array of topics.  Major contributions have been 
made in the areas of implant stability, implant 
fixation, bearing-surface applications, and first, 
second, and now third genera-tions of highly 
cross-linked polyethylenes. The HOL has also 
contributed many important advances to the field 
of orthopaedic surgery, including improvements 
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Biology Laboratory
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in implant materials, design, surgical technique, 
surgical instruments, and surgical approaches. 

Today, our research areas include advancing 
material development in joint repair and replace-
ment under the direction of Dr. Muratoglu.  The 
pre-clinical material research team develops 
novel UHMWPEs for improving longevity of joint 
implants and expanding the use of joint replace-
ment safely to younger, more active patients.  
Another cutting-edge research area is the devel-
opment of non-degradable hydrogel-based mate-
rials for integrative and mechanically feasible 
repair of cartilage defects at an early degenera-
tive state.  The materials research team collec-
tively brings experience in material and poly-
mer science, polymer chemistry, biomaterials 
and biomechanics testing, and bench-to-clinic 
implant development, as well as follow-up test-
ing of explanted devices to analyze in vivo effects.

Dr. Charles R. Bragdon, who has been a mem-
ber of the Laboratory for over three decades, is 
leading several studies to evaluate the clinical per-
formance of first and second generations of highly 
cross-linked and melted polyethylene, as well as 
the Vitamin-E doped irradiated polyethylenes for 
use in hip and knee arthroplasties. 

The combination of clinical outcomes studies 
and specialized RSA studies has determined that 
the wear behavior of cross-linked polyethylene, 
in conjunction with traditional as well as large 
femoral heads, has been dramatically decreased 
with the use of this new material.  These studies 
have shown marked reduction in wear and femo-
ral head penetration, through ten years of clinical 
use.  Dr. Malchau and co-investigators are quite 
pleased with these results.  They report that, “so 
far the first generation highly cross-linked poly-
ethylene performs as predicted by the pre-clini-
cal experiments and seems to be the bearing of 
choice in the active patient.”

Under the direction of Dr. Malchau, the clin-
ical research team develops local and regional 
implant registries in collaboration with ortho¬-
paedic surgeons in arthroplasty, spine, hand, 
sports medicine, trauma, and orthopaedic 

oncol¬ogy.  They also conduct prospective clin-
ical stud¬ies nationally and internationally on 
alternative bearing materials and new implant 
designs.  This provides fast and valuable infor-
mation on the performance of newly developed 
implants and helps compare them to historical 
standards.  These studies also can provide feed-
back on surgical techniques and skills to improve 
clinical outcomes.

The remarkable scientists in our Laboratory 
had another incredible year at the ORS and the 
AAOS with over 40 abstracts presented.  Once 
again the members of this outstanding Labora-
tory have added a tremendous amount of new 
knowledge to our field.  I know these important 
contributions will continue in the future.  Here’s 
to another extraordinary year!

Monoclonal Antibody & Immunotherapy 
Laboratory

The Monoclonal Antibody & Immunothera-
py Laboratory is under the co-direction of Drs. 
Soldano Ferrone, Cristina Ferrone, Joseph H. 
Schwab, and Xinhui Wang.  The focus of the Lab-
oratory is to investigate immunological events 
in the development of cancers, with a particular 
emphasis on musculoskeletal neoplasms such 
as chordoma, chondrosarcoma and osteosar-
coma, and to develop targeted immunotherapy 
to expand and improve treatment options for 
patients with these tumors.  

The foundation of the Monoclonal Antibody 
& Immunotherapy Laboratory is its variety of 
motivated and skilled international researchers 
led by Dr. Soldano Ferrone.  Members of the 
Laboratory have extensive experience in anti-
body production, tumor immunology and cut-
ting-edge techniques, including the use of a novel 
chimeric antigen receptor as a tool to generate 
cognate T-cells against tumor-specific antigens.  
The Laboratory is focused on clinically relevant 
translational research, which is aided by the clin-
ical practices of Drs. Schwab and Ferrone, who 
treat patients burdened with the types of tumors 
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studied in the Laboratory. 
Dr. Ferrone leads the Laboratory, bring-

ing extensive experience of 40 years of funded 
research.  He has been chairman both at New 
York Medical College’s Department of Microbiol-
ogy and Immunology as well as at Roswell Park 
Cancer Center’s Department of Immunology.  He 
has over 900 peer-reviewed publications and has 
written scores of books on the subject of cancer 
immunology.  It is his belief that research will be 
clinically relevant only if it involves clinician sci-
entists who are closest to patients. 

An exciting recent development in the Lab-
oratory stems from an unexpected observa-
tion made by Dr. Schwab along with Dr. Petur 
Nielsen, Chief of Musculoskeletal Pathology 
at MGH.  These two investigators found that a 
majority of resected chordoma specimens pos-
sess tumor-infiltrating lymphocytes.  This new 
discovery in chordoma suggests that patients 
may develop an immune response to their 
own tumor.  Additionally, taking advantage of 
a unique collection of monoclonal antibodies 
available in the Laboratory, they have found 
that a subset of chordoma tumor specimens 
possess human leukocyte antigen (HLA) class 
I antigen processing machinery defects, sug-
gesting a possible escape mechanism from 
immune recognition exhibited by chordoma. 

Another research area that is being actively 
developed takes advantage of the collection of 
tumor antigen-specific monoclonal antibodies 
Dr. Ferrone’s Laboratory has developed over the 
years.  These monoclonal antibodies are being 
utilized to design combinatorial immunothera-
peutic strategies for the treatment of malignant 
diseases of orthopaedic interest.  The working 
hypothesis being tested is that to be effective a 
therapy has to eradicate not only differentiat-
ed cancer cells, but also cancer initiating cells. 
According to the cancer stem cell theory, these 
cells, which are resistant to chemo- and radio-
therapy and are highly tumorigenic in immuno-
deficient mice, play a major role in disease recur-
rence and metastatic spread.

The extensive expertise that is available with-
in the Laboratory is not only used to conduct 
high-quality research but also to train future 
leaders of translational research at MGH.  Dr. 
Harry Rubash encouraged the Laboratory to 
explore training options for motivated Harvard 
Medical students, and Dr. Ferrone responded 
by accepting two new students into the Labora-
tory who work directly with Dr. Schwab.  Shalin 
Patel, a Harvard Medical student, has joined the 
laboratory and is at the beginning of his medical 
career.  He already has extensive experience in 
basic science and is planning to apply his exper-
tise to a career in orthopaedic oncology.  Shalin’s 
main interest is the quest for treatment targets 
for chordoma.  Another member of the research 
team is Sjoerd Nota, a research fellow from 
the Netherlands.  Sjoerd is a young physician 
working toward his PhD under the supervision 
of Dr. Ferrone and Dr. Schwab.  Sjoerd’s aspira-
tion to become an orthopaedic oncologist led to 
the establishment of a wide variety of projects 
addressing possible future immunotherapeutic 
treatment options for chondrosarcoma.

Dr. Soldano Ferrone and his team are con-
vinced that the most effective way to achieve signif-
icant progress in the field of orthopaedic oncology 
is by collaborating in the collective search for future 
targets in the treatment of musculoskeletal neo-
plasms.  This vision led to the formation of a wide-
spread network of researchers and collaborations 
with other leading institutions all over the world. 

Through these collaborations as well as shar-
ing research findings presented at international 
conferences and in published papers, the Mono-
clonal Antibody & Immunotherapy Laboratory is 
proud to be able to contribute and take the lead 
in the progress of possible applications of immu-
notherapy for sarcoma.

Technology Implementation Research Center 
The Technology Implementation Research 

Center (TIRC) is under the direction of Dr. Orhun 
Muratoglu, with Dr. Kartik Mangudi Varada-
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rajan leading research and development efforts.  
The goal of the TIRC is to conduct translational 
research addressing critical challenges in adult 
reconstructive surgery, principally in relation to 
implants, surgical instrumentation and bioma-
terials.  TIRC projects and expertise are struc-
tured to expedite the translation of basic sci-
ence research to active clinical use and, thereby, 
directly benefit patients.  The TIRC works with 
several physicians in the department including 
Drs. Freiberg, Malchau, Holovacs and Rubash.  
The clinical insights brought by the physician 
team members are instrumental to the success 
of the TIRC’s overall mission.  The TIRC also has 
an outstanding team of Research & Development 
engineers who bring incredible energy and engi-
neering skill to the laboratory.  Michael Patrick 
Duffy and Thomas Zumbrunn are the core TIRC 
R&D engineers.

The TIRC had an outstanding year with the 
successful development and licensing of three 
new technologies.  These include a new ACL 
Substituting Cruci-
ate Retaining (ASCR) 
TKA implant, a novel 
soft-tissue-friendly 
large diameter fem-
oral head, and a nov-
el soft-tissue-friend-
ly dual mobility hip 
implant.  The ASCR 
implant represents 
g r o u n d - b r e a k i n g 
technology, which, 
for the first time, 
provides a means 
to substitute for 
the function of the 
resected ACL in 
TKA surgery, while 
allowing preser-
vation of the PCL.  
This technology 
was developed to 
help address abnor-

mal joint motion and stability experienced by 
patients with contemporary implants.  The 
soft-tissue-friendly hip implants were devel-
oped to help address anterior hip pain follow-
ing contemporary hip arthroplasty.  In previ-
ous years, the TIRC has successfully developed 
an advanced knee replacement system to 
more closely mimic normal knee motion, and 
a pelvic positioning device to enable accurate 
placement of an acetabular component during 
hip arthroplasty surgery.  Both of these devic-
es are now FDA approved and we look forward 
to their use in clinical practice. 

With these technological developments, 
the TIRC is at the forefront of many new and 
exciting advances in the orthopaedic arena.  
We hope these projects will help establish 
MGH and our service as leaders in orthopae-
dic care and translational research.  The TIRC 
has numerous new and compelling projects in 
the pipeline.   We hope for continued success 
in these efforts.

(L-R) MICHAEL PATRICK DUFFY, M.S., ORHUN MURATOGLU, PH.D., 
KARTIK MANGUDI VARADARAJAN, PH.D. AND THOMAS ZUMBRUNN, M.S., 
Technology Implementation Research Center
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2012 MGH HOLIDAY PARTY

We celebrated our 
9th annual holiday par-
ty this past December.  
This enormously popular 
event, held at the beauti-
ful Seaport Hotel, was a 
resounding success.  Over 
600 guests were treated 
to a delicious dinner and a 
fantastic evening of danc-
ing and entertainment.  
Everyone had a wonderful 
time and enjoyed the col-
legiality and warmth of the 
extraordinary Orthopaedic 
Department.  This is one of 
our favorite events!

Holiday Party

On A Personal Note...
As I reflect upon my past fourteen years 

at the MGH, I find that it has been an incred-
ible journey.  We have grown immensely as 
a Department and have added remarkable 
depth to our many programs and services.  
The future for the Department remains 
bright despite all that is happening in the 
external environment in Health Care.  Ortho-
paedics is a wonderful career and a reward-
ing profession.

It is a delight to once again greet my adult 
children for the holidays and special events.  
Brad continues to advance his career in the 
US Navy. We are fortunate to have spent a 
wonderful Thanksgiving with him this year, 
having not seen him for quite some time.  
Steven remains on the West Coast and we 
are hopeful he will be able to reorient him-
self.  It is a great pleasure to have Kristin 
back home after completing her college edu-
cation as she prepares her applications for 
Business School.  Kim and I always enjoy 
our wonderful times together both in New 
England, as well as at our home in Florida.  BRAD RUBASH AND HIS SERVICE DOG, PEG
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2012 Academic Enrichment Fund Grants
It is a great pleasure to announce the 2012 Aca-

demic Enrichment Fund Grants award recipients:

Brian Grottkau, M.D. – “Dual Local Delivery 
of VEGF and BMP2 Using Injectable Collagen 
Microparticles for Perthes Disease Therapy”

Joseph Schwab, M.D. – “Ultrasound Based 
Approach to Intraoperative Cervical Spine 
Navigation”

Chaitanya Mudgal, M.D. – “Safe Zones for 
Distal Screw Placement with Volar Plating 
for the Distal Radius”

Mark Vrahas, M.D. – “The Safety and Effi-
cacy of Late Pre-Operative Nutrition Among 
Elderly Patients Undergoing Orthopaedic 
Procedures for Fragility Factures”

Luke Oh, M.D. – “In Vivo Cartilage Contact 
Biomechanics in the Elbow”

John Kwon, M.D. – “Peroneal Tendon Dislo-
cation Associated with Intra-articular Calca-
neus Fractures: an Outcomes Study”


