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neurovascular supply and comprised of separate bundles which function

together to facilitate normal knee kinematics”™® (See Figure 1 on Page 2).
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rich in neurovascular supply and
comprised of distinct bundles,
which function synergistically to
facilitate normal knee kinematics
in concert with bony morphology.
Characterized by individual
uniqueness, the ACL is inherently
subject to both anatomic and
morphological variations, as well

as physiologic aging.

and extensive research over the past few decades
totaling more than 22,000 research studies, there
remains much room for improvement when treating
patients with ACL injuries. Those who are treated
nonoperatively typically are unable to return to
pre-injury levels of activity.” As such, there has been
an increased focus on treating these injuries surgically,
particularly in young individuals who wish to maintain
an active lifestyle and compete at high levels. Though

outcomes after surgical reconstruction are generally

Continued on Page 2
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good with 55 percent of athletes being
able to return to pre-injury activity levels,®
failure rates still approach 10 to 15 percent.'®
Moreover, some patients who have had
ACL reconstruction were noted to have
higher rates of other injuries, such as to
their meniscus (25 to 45 percent) and/or
cartilage (44 percent).”® Improving these
outcomes has fueled ongoing research
efforts on ACL reconstruction at the
University of Pittsburgh.

Anatomic repair is the guiding principle in
orthopaedic surgery. The late famed
anatomist and University of Pittsburgh
adjunct faculty, Pau Goland, put it simply:
“Look at nature, don't create nature.” While
simplified joint reconstruction techniques
may be easier or faster, would it not be ideal
to reconstruct the ACL so that the joint may
function the way nature intended? Indeed,
studies have shown that anatomic repair is
beneficial in the long term, and not just for
the knee. For example, patients who fracture
their hip and have an anatomic repair, rather
than a non-anatomic repair, typically have
higher Harris hip scores, indicated less pain,
and had better function and better range

of motion." As another example, when
anatomic repair of the anterior talofibular
ligament (one of the most commonly
injured ankle ligaments) is not possible,

a hybrid technigue using elements of
anatomic repair shows better Foot and
Ankle Outcome Scores than a non-anatomic
repair.” A similar pattern is emerging within
the ACL literature, which for a long time
deviated from the “anatomic” principle.

Anatomic ACL reconstruction is the
functional restoration of the ACL

to its native dimensions, collagen
orientation, and insertion sites

according to individual anatomy.

However, new biomechanical studies have
demonstrated that an anatomically
reconstructed ACL achieves a degree of
stability comparable to the native, uninjured
ligament — particularly when the knee is
bent and turned inwards, which simulates

a “cutting maneuver” during sports. On

the other hand, a non-anatomically
reconstructed ACL experiences more
front-to-back and rotational knee motion
during this simulated “cutting maneuver,”
which potentially could result in patients
feeling knee instability and/or lacking
confidence in their knee during performance.®

Comparing the intact ACL to anatomically
reconstructed and non-anatomically
reconstructed ones, forces are experienced
in decreasing magnitude across the native
ligament, anatomically reconstructed knee,
and non-anatomically reconstructed knee®.
It is important to remember that the loads
and forces the knee experiences do not
change, so if the non-anatomic graft
experiences less force during knee motion,
then it is highly plausible that the surrounding
structures (e.g., meniscus and cartilage) are
bearing the additional load. Disruptions of
the normal knee motion after non-anatomic
reconstruction have been shown to increase
the long-term risk of knee osteoarthritis.®

The definition of an “anatomic” reconstruction
can be variable. For example, some believe
that to pursue anatomic reconstruction
simply means to restore the knee to

“as close as possible” original function;
this is a subjective and poorly measured
definition. Clearly, a less ambiguous
definition of “anatomic reconstruction”

is needed to reliably measure outcomes.
Thus, Carola van Eck, MD, PhD, and
Freddie H. Fu, MD, at the University of
Pittsburgh Department of Orthopaedic
Surgery, published a study that not only
set forth a definition, but additionally
established guidelines for how to

Figure 1. Anatomy of the ACL. (A) MRI demonstrating anatomic positioning of grafts in ACL reconstruction. (B) Arthroscopy images showing the anteromedial
bundle (AM) and posterolateral bundle (PL) in relation to the lateral femoral condyle (LFC).
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Figure 2. (A) Extensive preoperative planning allows individualized, anatomical ACL reconstruction to be performed for every patient. (B) With a host of graft

options, and treating concomitant knee injuries, the ACL graft is sized to match each individual's unique anatomy.

consistently perform ACL reconstruction
anatomically. “Anatomic ACL reconstruction
is the functional restoration of the ACL to
its native dimensions, collagen orientation,
and insertion sites according to individual
anatomy.” The peer-reviewed guidelines,

in the form of a checklist, outlined the most
important steps when performing anatomic
reconstruction surgery. This not only
objectifies what it means to perform an
anatomic reconstruction, but it gives a score
to assess the degree to which the native
anatomy was restored.

From an anatomic standpoint, the ACL

is not a static soft-tissue bridge between
the tibia and femur; real-time imaging has
shown that the ACL elongates by up to 20
percent with downhill running, an effect that
is replicated in anatomically reconstructed
knees.” The cross-section of the ACL also
varies along its course, depending on the
knee flexion angle and loadings experienced
by the knee.® The ACL is widest at the
bottom where it attaches to the tibia and
becomes narrowest in the middle before
gradually increasing to about 70 percent of
its maximum size by the time it inserts into
the femur.” There are two separate bundles
in the ACL that have unique insertion sites
and respond separately, but synergistically,
to knee motion.” Additionally, the unique
and dynamic ACL is complemented by
unigue bone structure. Much like our
fingerprints, the bone shape within the knee
varies from person to person. An anatomic
reconstruction cannot be performed
without also considering the anatomy

of the surrounding bone, as someone with

a narrow area on the femur where the ACL
inserts may need an appropriately narrow
ACL. Traditionally, this area was enlarged
during surgery for better visualization

of the femoral origin site, leading to a
“one-size-fits-all" surgical approach and

a non-anatomic reconstruction that may
result in altered knee motion.”°

Expanding on the concept of “anatomic
reconstruction,” there is growing evidence
that an individualized anatomic approach
may be the most appropriate. With a target
of covering 50 to 80 percent of the original
tibial insertion site area, the choice of graft
size can be tailored to each patient so as

to not be too small to be functionally
incompetent or too large to restrict motion.
Using this method, reconstructing just one
ACL bundle can provide adequate coverage
in patients with smaller anatomy while still
providing excellent clinical outcomes.'o"

While conclusions from some biomechanical,

histological, and anatomical studies on
cadaveric samples may demonstrate that
the aforementioned “one-size-fits-all”
surgery is sufficient, the advanced mean
ages may not be generalizable to patients
who typically undergo reconstruction. In
fact, ACL strength may decrease by as
much as 80 percent due to aging, with the
posterolateral bundle experiencing the most
change based on magnetic resonance
imaging (MRI) studies.”?

Rupture of the ACL results in anterolateral
instability experienced by the patient
subjectively as “giving way." The essential
lesion is the ACL and, in some instances,

the anterolateral complex (ALC) can be
injured. The main structure of the ALC is the
iliotibial band (ITB), and less importantly
the anterolateral capsule with a variable
thickening (30 to 40 percent) called the
anterolateral ligament (ALL). A simple
repair can be performed in complete
ruptures. A lateral extra-articular tenodesis
can be performed in especially high-grade
instability patterns.

Thus, drawing definitive conclusions
requires observing many patients for many
years after all types of ACL surgery; but
these studies also have their limitations. For
example, studies have used the Multicenter
Orthopaedic Outcomes Network (MOON)
patient group to analyze non-anatomic

vs. anatomic ACL reconstructions. These
studies use a few outcome instruments,
most notably the Knee Injury and Osteo-
arthritis Outcome Score (KOOS) to support
their conclusion that there is no difference
in clinical outcomes between anatomic and
non-anatomic reconstruction.* However,
the KOOS was developed to measure out-
comes for a wide range of knee pathologies,
which is reflected by a broad questionnaire.
While patient-reported outcomes may

be a subjective analysis of how good an
ACL reconstruction was, complication rates
are far more objective. Data from the same
MOON patient group also show that a
non-anatomic ACL femoral tunnel position
increased the odds of repeat surgery on the
same knee when compared to a more
anatomic femoral tunnel position."

Continued on Page 13
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Spinal Stability More Closely

A Common Problem

Dynamic Imaging: Allowing UPMC Physicians to Analyze

As we age, the discs between the vertebral bones that comprise our spinal column lose water. This results in

less flexible cushions between our bones that consequently cannot resist vertebral motion to the extent that

they previously could. It is believed that this change in biomechanics is the primary event in a degenerative

cascade that results in degeneration of the facet joints of the vertebral bodies and eventual macroinstablity.

This macroinstability can cause a condition known as degenerative spondylolisthesis, where the vertebral

bodies slip forward potentially causing stenosis of the spinal canal or the vertebral foramen.

Degenerative spondylolisthesis is quite
common, affecting an estimated six percent
of the population.? Affected patients will
usually notice mechanical back pain that

is usually relieved with rest and sitting.
Others may notice leg pain and discomfort
while walking.? Regardless, these symptoms
are uncomfortable and can have huge
detrimental effects on a patient's quality

of life. When a patient's symptoms fail to
resolve with nonoperative management,
including activity restriction, nonsteroidal
anti-inflammatory medications, and physical
therapy, it is appropriate to consider surgery.*
However, which surgical technique should
be employed is a topic that UPMC physicians
and scientists have sought to address.”

A Gap in the Knowledge

Degenerative spondylolisthesis in the
setting of symptomatic lumbar spinal
stenosis is commonly treated with spinal
fusion in addition to decompression with
laminectomy and is accepted by many as
the surgical standard of care.® Historically,
it has been argued that decompression

and laminectomy without fusion will
destabilize the degenerated segment,
resulting in progressive listhesis with
eventual restenosis.?™° This perspective has
become more controversial, however, as
some studies have shown acceptable
results with decompression alone,°'?

while others demonstrate fusion confers
superior clinical outcomes.®8”

Lumbar stability is a key component in the
progression and contemporary management
of degenerative spondylolisthesis. However,

the use of a simple binary classification of
“stable” or “unstable” is inadequate to fully
characterize degenerative spondylolisthesis
and may be insufficient to guide clinical
decision making. Specifically, degenerative
spondylolisthesis can be further defined
by the presence or absence of dynamic
instability. Dynamic instability may be
defined as segmental anterior-posterior
translation that occurs actively with flexion
or extension of the lumbar spine. The
presence of a dynamic phenotype has
been shown to be an important risk

factor for failure of decompression and
laminectomy without fusion."

Clinically, instability currently is identified
by measuring anterior-posterior translation
on static end-range flexion and extension
lateral radiographs®™™® with a change of
greater than 3 mm considered by many to
indicate dynamic instability.”?* However,
ascertaining anterior-posterior translation
on static clinical radiographs is problematic
because not only is this technigue prone to
high measurement error and relatively poor
reliability,?* but it also precludes analysis of
potentially important midrange kinematics.
Mid-range kinematics could evince occult
dynamic instability. UPMC spine surgeon
Joon Y. Lee, MD, and Biodynamics Labor-
atory director William J. Anderst, PhD,
realized that it is essential to characterize
the translational behavior of lumbar degen-
erative spondylolisthesis in its entirety to
deepen our understanding of this common
clinical entity and to predict which patients
are at higher risk of post-laminectomy
destabilization necessitating fusion.

Offset Image
~ Intensifier

—

PelVic Rest

Figure 1. Positioning of the participant within the
biplane dynamic stereo x-ray.

A High Tech Investigation

In order to tackle this conundrum, the
Biodynamics Laboratory utilized a custom-
built biplanar imaging system to perform
motion analysis of patients with degener-
ative spondylolisthesis and control subjects.
Participants performed continuous flexion
and extension of their trunk from an upright
position to as far as comfortably possible
without knee bending (Figure 1).




A volumetric model-based tracking process
was used to determine the position and
orientation of each vertebra in the radio-
graphic images (Figure 2).

Dynamic In Vivo
Kinematic Analysis

Researchers at the Biodynamics Laboratory
performed kinematic analysis on the
diseased motion segments by utilizing
vertebral anatomical coordinate systems.
These coordinate systems were defined by
three mutually orthogonal axes defined by
placing virtual markers on the 3D bone
models of each participant. Rotation and
translation of the superior vertebra relative
to the inferior vertebra were determined
presurgery by relating frame-by-frame
position of the superior vertebral anatomical
coordinate systems relative to the inferior
vertebral anatomical coordinate systems.
Antero-posterior translation was measured
as the antero-posterior distance from the
manually identified point of the most
inferior-posterior aspect of the superior
vertebral body and the most superior-
posterior aspect of the inferior vertebral
body (Figure 3).

Static Clinical
Radiographic Analysis

Researchers at the Biodynamics Laboratory
also measured intervertebral flexion and
extension and antero-posterior translation
on presurgical upright and full flexion static
radiographs via the standard measuring
approach.’®?® Statistical analysis was used to
identify differences between static clinical
imaging and dynamic imaging in terms of
static listhesis in the neutral upright position,
maximum AP translation (i.e., slip), and
sagittal range of motion.

A Shift in Paradigm

This study found that static clinical flexion-
extension radiographs appear to under-
estimate the true degree of antero-posterior
translation that occurs during trunk flexion
when compared with dynamic in vivo
continuous kinematic analysis in patients
with degenerative spondylolisthesis.
Additionally, degenerative spondylolisthesis
appears to exhibit distinct kinematic hetero-
geneity when compared with asymptomatic

DIGITALLY RECONSTRUCTED RADIOGRAPH #1

3D BON

DIGITALLY RECONSTRUCTED RADIOGRAPH #2

SIMULATED X-RAY SOURCE #1

v

ODEL

SIMULATED X-RAY SOURCE #2

Figure 2. Two radiographic source and detector pairs. The volumetric model-based tracking technique. Each
subject-specific 3D bone model created from CT is placed in a computer-generated reproduction of the
biplane system (middle). Simulated X-rays are passed through the 3D bone model to generate digitally
reconstructed radiographs (DRRs). Bone position and orientation are determined by an optimization process
that matches the DRRs to the edge-enhanced radiographs. This process is completed for each vertebra.

age-matched controls. This has previously
not been described in the literature,
particularly during mid-range of motion.
This study confirms that there may be more
to the story that is not readily obtainable on
current functional clinical imaging.

The study by the Biodynamics Laboratory
offers insight as to a potential patient-specific
factor that may predispose patients to
unsuccessful outcomes with decompression

only surgery. The study suggests a subset
of patients with “occult” dynamic instability
and may be a source of failure of decom-
pression alone surgery. The Biodynamics
Laboratory has found that the concept of
clinical dynamic instability needs to be
revised to include midrange motions and
further studied for appropriate surgical
considerations to be made.

Continued on Page 6

Figure 3. Kinematic analysis of in vivo kinematics. AP translation (slip) measured from in vivo kinematics.
Landmarks placed on the inferior-posterior endplate of the superior vertebra and the superior-posterior
endplate of the inferior vertebra were used to calculate dynamic slip during flexion.
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S

Ad3IOAUNS D1A3IVAOHLYO 40 LNIWLHdVd3ad |




9

3401534 OHld¥0 |

Researchers at the Biodynamics Laboratory
concluded that degenerative spondylolis-
thesis in fact represents a spectrum of
aberrant motion with significantly greater
kinematic heterogeneity than previously
realized. Furthermore, they propose some
patients exhibit so-called occult dynamic
instability, namely antero-posterior
translation not apparent using standard
static clinical imaging, which may have
important clinical implications for surgical
management. Improving the detection of
dynamic instability as well as furthering
the understanding of different kinematic
subgroups in degenerative spondylolisthesis
will make possible more patient-specific
rather than disease-specific surgical inter-
ventions. For their hard and innovative work,
the Biodynamics Laboratory was awarded
the prestigious best bioengineering study
by the International Society for Study of
the Lumbar Spine.
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Oncology Laboratory

Osteosarcoma Research at the Musculoskeletal

The University of Pittsburgh Department of Orthopaedic Surgery Musculoskeletal Oncology Laboratory

(MOL) began operation in 2010. The mission of the MOL is to understand the biology of primary and

metastatic musculoskeletal malignancies. The MOL’s team of clinicians, scientists, and students work toward

the goal of translating these discoveries into effective treatments for our musculoskeletal oncology patients.

The MOL is directed by Kurt R. Weiss, MD, and Rebecca J. Watters, PhD.

Osteosarcoma

A major area of focus of the MOL is
osteosarcoma (OS), the most common
primary malignancy of bone that mainly
afflicts children and teens. As with other
sarcomas, virtually all metastatic spread is
to the lungs, which ultimately causes patient
mortality. Before the chemotherapeutic
era, overall survival with surgery alone was
only 10 to 20 percent, with the majority

of patients succumbing to overwhelming
pulmonary metastases. Modern treatment
paradigms employ neoadjuvant (preoper-
ative) chemotherapy, surgery, and adjuvant
(postoperative) chemotherapy. The combin-
ation of cytotoxic chemotherapy and
surgical ablation has improved survival

to approximately 65 percent in most

large series."”?

Although the addition of chemotherapy for
the treatment OS has dramatically improved
outcomes, enthusiasm is limited by several
realities. Most importantly, the prognoses of
children with OS have not improved in over
three decades despite multiple clinical
trials.*" Children who present with pul-
monary metastases at the time of diagnosis,
or develop them during the course of their
treatment, have especially poor prognoses
of 15 to 30 percent survival.® Additionally,
children who survive OS do so at great cost.
OS chemotherapy is extraordinarily toxic,
causing dose-dependent multi-organ
toxicity.'®® The two greatest obstacles to
improvement of the prognoses of OS
patients are:

1. The absence of treatments that
specifically target OS metastatic biology

2. The deleterious long-term consequences
of chemotherapy for OS survivors

The efficacy of cytotoxic chemotherapy
regimens in OS has likely reached its zenith,
necessitating the discovery and application
of more biologically intelligent approaches.
The MOL is working to understand the
biology of OS through genomic approaches
and drug discovery.

OS Genomic Approaches

As metastatic biology is tied closely to the
prognosis of OS, it would seem logical to
compare OS primary and metastatic tumors
from the same patient to observe whether
and how the disease evolves from the
primary to the metastatic setting. It would
also be advantageous to observe whether
there are differences in the primary tumors
of patients who experienced the clinical
event of metastasis versus those who

did not. Indeed, large-scale molecular
characterizations of patient-matched

samples of primary tumors and matched
metastases have demonstrated that
metastatic lesions acquire genetic features
distinct from primary tumors that are either
clinically actionable or that confer
therapeutic resistance.?*??

Paired primary OSs and lung metastases
have proven difficult to both obtain and
study, mainly due to their rarity. After
resection or biopsy, patient tissues are
formalin-fixed and paraffin-embedded
(FFPE) for pathologic analysis. It is well-
documented that formalin results in
denaturation of nucleic acids, specifically
in AT-rich regions, while it also causes
severe degradation and hydrolysis of RNA,
thus resulting in poor yields of nucleic
acids.” Bone tissues undergo even further
processing via decalcification, which is
essential for embedding and sectioning of
bone-containing specimens. OS primary

K7M2 - highly metastatic cell line

Aggressive tumor growth with pulmonary metastasis.

”)+§=&‘

K12 - less metastatic cell line
Tumor growth but low metastatic rate.

P+ = 64

Figure 1. The Murine K series: 2 related cell populations with differing metastatic potentials.
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tumors and corresponding metastases
preserved in FFPE blocks thus represent

an untapped and vast resource for the
molecular profiling of clinical OS samples.
To access the genetic information and
identify novel targets from this vital
resource, we have previously developed a
pipeline to extract and sequence the RNA
from decalcified and FFPE bone metastases
of breast cancer.?

For this ongoing OS study, we utilize
matched trios (biopsy, primary OS, and lung
metastasis) as well as pairs (biopsy and
primary OS) from patients who did not
develop metastases. These tissues reside in
FFPE blocks that are obtained from the
University of Pittsburgh Biospecimen Core,
a certified honest broker facility at UPMC
that maintains an IRB approval for collecting
tissue and biological materials. De-identified
clinical and biological patient data are
collected under the approval of the
University of Pittsburgh IRB (protocol#
PRO17060270). This powerful study will be
the first of its kind in OS and will hopefully
yield insights into the factors and processes
that drive OS metastases.

OS Drug Discovery

A spontaneously occurring OS from a
BALB/c laboratory mouse was successfully
cultured and single cell clones were grown
by limiting dilution.?> One of these clones,
designated K12, displayed weak metastatic
potential in vivo. Another clone, designated
K7, had greater metastatic potential than
K12. K7 was subsequently serially passaged
through the lungs of experimental mice to
yield a vigorously metastatic variant known
as K7M2. As these cell lines are related but
differ in their metastatic rates, K7/M2 and
K12 are powerful tools through which the

factors that confer OS metastatic potential
may be elucidated (Figure 1).2634

One of the metastasis-associated factors
that we have investigated is aldehyde
dehydrogenase (ALDH).3032353¢ ALDH is a
tetrameric enzyme that oxidizes aldehydes
to carboxylic acids and enables cells to
resist oxidative stress. ALDH has been
implicated as a cancer stem cell marker.
Cells with high ALDH levels have demon-
strated enhanced tumorigenicity in multiple
cancer cell types.?”# We observed that
highly metastatic K7M2 cells displayed
greater resistance to oxidative stress than
less metastatic K12 cells when challenged
with H,O,. We hypothesized that
diminished ALDH activity in K12 cells
might explain this difference. Indeed, we

demonstrated and published that ALDH
expression and activity are significantly
greater in K7M2 cells than in K12 cells
(Figure 2).293" After fluorescence-activated
cell sorting (FACS) based on ALDH activity,
ALDH-high K7M2 cells were more invasive
than ALDH-low K7M?2 cells through a
semisolid matrigel matrix (Figure 3). These
findings led us to treat the K series cells with
the irreversible ALDH inhibitor, disulfiram
(Dis). Dis, also known as Antabuse, is
FDA-approved and has been used since the
1940s as a treatment for alcohol abuse.
Only recently have its anti-neoplastic effects
been recognized.**>? \We were the first to
suggest that Dis could play a role in the
treatment of OS.*°

Continued on Page 10
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We observed and published that Dis alters
K7M2 cell morphology, resulting in fewer
invadopodia and greater uniformity of
shape. Encouraged by these in vitro data, we
sought to ascertain whether a correlation
existed between the ALDH activity of
human bone sarcoma patients’ cultured
cells and the clinical event of metastasis.
Using our IRB-approved Musculoskeletal
Oncology Tumor Registry and Tissue Bank,
we evaluated the ALDH activity of the cells
of 10 consecutive bone sarcoma patients
from our UPMC musculoskeletal oncology
clinic, and compared these with their
metastatic histories. Using a cutoff of 3.1
percent ALDH-high cells, we observed 100
percent correlation of ALDH activity with
the clinical event of metastasis in these
patients. Furthermore, we noted a dose-
dependent decrease in sarcoma cell viability
with in vitro Dis treatment.* These data
suggested that Dis should be further
explored as a biologically intelligent
treatment for anti-metastatic OS therapy.

We recently reported our findings from a
preclinical study investigating the ability of
disulfiram to affect OS metastasis in our
validated orthotopic model.?”” We used this
model to compare conventional doxorubicin
(Dox) chemotherapy and Dis monotherapy.
Briefly, 20 mice per group were treated with
saline (20 xul daily subcutaneously), Dox
(2 mg/kg/week via retro-orbital injection),
and Dis (80 mg/kg/day subcutaneously).
Interestingly, the only mortalities were in
the Dox group (n=4), but this did not

reach statistical significance. At the end

of 10 weeks, two of 16 (12.5 percent) of
Dox-treated animals had ICG evidence

of metastases. Nine of 20 (45 percent)

of Dis-treated animals had evidence of
metastases, and there was not statistical
significance between these groups. Both
experimental groups were statistically
superior to saline controls that had metastases
in 19 of 20 (95 percent) animals. These data
suggest that Dox and Dis monotherapy
were therapeutically equivalent.

We also evaluated the primary tumors of
amputated limbs via gPCR. Dis-treated
animals had much lower Akt and higher Bad
levels within their tumors than Dox-treated
animals, demonstrating in vivo that Dis and
Dox treatment elicit different responses
within the tumor cells (Figure 4).

OSteosa rcoma Resea I‘Ch Continued from Page 9
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Figure 4. gPCR of mouse tumors of Dox- and Dis-treated mice.

Future Directions

As these recent studies indicate, the MOL is
at the cutting edge of OS translational
research. We anticipate that the results of
our genomic experiments will yield new
insights into OS metastatic biology. We will
continue our Dis experiments with the hope
of bringing novel anti-metastatic treatments
to patients with OS and their families.
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Individualized Anatomic ACL Reconstruction contined/om poge3

The most dreaded complication after

ACL reconstruction is graft failure. The
Multicenter ACL Revision Study (MARS)
looked specifically at patients undergoing
non-anatomic ACL reconstruction to
identify risk factors or potential causes of
repair failure. The study highlighted that
prior lateral or medial meniscus removal
was the most consistent predictors of
revision, not technical factors.” However,
the MARS group analyzed their own data,
and biases may have affected these results.
An independent third-party group analyzed
the MARS database and found that of the
460 ACL reconstruction revision cases,

60 percent cited a specific “technical cause
of failure,”™® with improper position of the
femoral tunnel being the most common.
This may represent a downstream effect of
a "one-size-fits-all” approach in the setting of
diverse and unique bone morphology. Using
the checklist set forth by van Eck and Fu

et al can ensure that the reconstruction is
performed in a reliably anatomic position
and orientation, and that it also is best
suited to the unigue bony anatomy of the
patient.”” Existing and ongoing studies
continue to show that individualized
anatomic reconstruction of the ACL is not
just another technigue, but that it is the gold
standard second only to an uninjured knee.”

|
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Planning for the 2019 Panther Global Summit:
Anatomic ACL Reconstruction Symposium is
underway and scheduled for June 5 - June 7,
2019, at the University Club in Pittsburgh,
Pennsylvania. Co-directed by Freddie Fu, MD,
Volker Musahl, MD, James Irrgang, PhD, PT,
Bryson Lesniak, MD, and Andrew Lynch,
PhD, PT, this three-day conference will
feature inspiring and engaging presentations
and live surgeries with 45 nationally and
internationally recognized colleagues and
leading sports medicine experts. Please save
the date and plan to attend.

In November 2017, global leaders in the
field of orthopaedic foot and ankle surgery
recently gathered in Pittsburgh at UPMC
for the International Consensus Meeting
on Cartilage Repair of the Ankle. The first-
of-its-kind meeting was the result of a
year-long collaboration among national and
international experts to develop a consensus
on key focus areas like the diagnosis, treat-
ment, and rehabilitation for common, yet
complex, injury to the ankle. Local co-hosts
for the meeting included MaCalus V.
Hogan, MD, vice chairman of education
and division chief of the Division of Foot
and Ankle Surgery in the Department

of Orthopaedic Surgery at UPMC; and
Christopher D. Murawski from the University
of Pittsburgh School of Medicine. The
meeting included over 100 orthopaedic
surgeons, physical therapists, radiologists,
and scientists from 26 countries.

Following an eight-month search and
selection process of international candidates
by the search committee, Rocky Tuan, PhD,
was unanimously recommended to serve as
Vice-Chancellor and President of The
Chinese University of Hong Kong (CUHK).
His installation as the Eighth Vice-Chancellor
and President of The Chinese University of
Hong Kong (CUHK) was held in April 2018.
Dr. Tuan will continue to oversee research

in the Center for Cellular and Molecular
Engineering in the Department of Ortho-
paedic Surgery and will maintain ongoing
collaborations with his research colleagues
at the University of Pittsburgh.

Twenty physicians from the Department
of Orthopaedic Surgery were selected by
Pittsburgh Magazine as 2018 “Best Doctors.”

DEPARTMENT BRIEFS

Promotions

MacCalus V. Hogan, MD, was promoted to
associate professor of Orthopaedic Surgery
in August 2018. Dr. Hogan is chief of the
Division of Foot and Ankle Surgery, residency
program director, and vice-chairman

of education.

Albert Lin, MD, was promoted to associate
professor of Orthopaedic Surgery in July
2018. Dr. Lin is a physician in the Division
of Sports Medicine.

Peter Siska, MD, was promoted to associate
professor of Orthopaedic Surgery in May
2018. Dr. Siska is a physician with the
Division of Traumatology and General
Orthopaedic Surgery.

Alicia Sufrinko, PhD, was promoted to
assistant professor of Orthopaedic Surgery in
January 2018. Dr. Sufrinko is a provider with
the Division of Sports Medicine and the
UPMC Sports Medicine Concussion Program.

James Wang, PhD, was appointed to the
Albert B. Ferguson Jr, MD Endowed Chair in
Orthopaedic Surgery. Dr. Wang is professor
of Orthopaedic Surgery, vice-chairman

for Orthopaedic Research, and serves as
director of the MechanoBiology Laboratory.

Kurt R. Weiss, MD, was promoted to
associate professor in Orthopaedic Surgery
in February 2018. Dr. Weiss is a physician
with the Division of Musculoskeletal
Oncology and serves as director of the
Musculoskeletal Oncology Laboratory.

New Faculty

Joel D. Himes, DO, joined the Division of
Primary Care Sports Medicine in August
2018 as an assistant professor. Dr. Himes
received his DO degree at Lake Erie College
of Osteopathic Medicine in 2012. He
completed a residency in emergency
medicine at Saint Vincent Mercy Medical
Center in June 2015, followed by the
completion of a primary care sports
medicine fellowship at UPMC in June 2018.

Stella Lee, MD, joined the Division of
Musculoskeletal Oncology in September
2018 as an assistant professor. Dr. Lee
received her medical degree at Saint
Louis University in 2012. She completed

orthopaedic surgery residency training at
Indiana University in 2017, and completed
fellowship training in orthopaedic oncology
at Massachusetts General Hospital in

July 2018.

Feng Li, MD, PhD, was appointed research
assistant professor in December 2017,
joining the research team in the
MechanoBiology Laboratory.

Michael P. McClincy, MD, joined the
Division of Sports Medicine in September
2018 as an assistant professor. Dr. McClincy
graduated from the University of Pittsburgh
School of Medicine in 2010. He remained at
Pitt to complete his orthopaedic surgery
residency training in 2015. He completed
fellowship training at Boston Children's
Hospital in Pediatric Sports Medicine in
July 2016, and completed further fellowship
training in pediatric and adolescent hip
preservation in July 2018.

Jeremy Shaw, MD, joined the Division of
Spine Surgery in September 2018 as an
assistant professor. Dr. Shaw received his
medical degree at Case Western Reserve
University School of Medicine in 2012.

He completed his orthopaedic surgery
residency training at the University of
California, San Francisco, and was a scholar
in the UCLS Global Health Clinical Scholars
Program. He completed fellowship training
in adult and pediatric spine surgery at the
University of Utah in July 2018.

Natalie Sandel Sherry, PsyD, joined the
Division of Sports Medicine/Concussion in
July 2018 as an instructor. Dr. Sandel received
her master's and PsyD from Widener
University Institute for Graduate Clinical
Psychology in 2014 and 2016, respectively.
She also earned her MBA from the Widener
University School of Business Administration
in 2016. She completed internships in the
Department of Physical Medicine and
Rehabilitation at Temple University in 2015,
and the Department of Neurology at the
Hospitals of the University of Pennsylvania

in 2076. She has been a neuropsychology
postdoctoral fellow under the direction of

Dr. Micky Collins at the UPMC Sports
Medicine Concussion Program.




Christine McDonough, PT, PhD, joined the
Department of Physical Therapy, School of
Health and Rehabilitation Sciences, and the
Orthopaedic Surgery, School of Medicine
as an assistant professor in January 2018.
Dr. McDonough will collaborate with
orthopaedic surgery faculty, doctoral and
postdoctoral trainees, residents, and fellows
to conduct clinical and health services
research to inform best practices in ortho-
paedic surgery and rehabilitation. Her
current research projects focus on the
development and testing of patient-
centered outcome measures using item
response theory and computer adaptive
testing methods; clinical and health services
research in fall and fracture prevention

and management for older adults; the
measurement of function for work disability
determination and rehabilitation; and cost-
effectiveness of alternative management
approaches for musculoskeletal disorders.

Faculty Notes

Freddie H. Fu, MD, chairman of the
Department of Orthopaedic Surgery, gave
numerous presentations and keynote
lectures during 2018. Dr. Fu's speaking
engagements included:

» The Raine Visiting Professor Lecture
Series at the University of Western
Australia, Perth, Australia, in February
2018. Dr. Fu's presentation was
“Innovation in Sports Medicine: Is
the Latest Always the Greatest?”

s Keynote Speaker at the International
Cartilage Regeneration & Joint Preservation
Society Meeting, Hong Kong, in April 2018.
Dr. Fu's presentation was “The History
of Cartilage Research.”

s Philip A. Deffer, Sr, MD Endowed Lecture-
ship at the UT Health San Antonio, San
Antonio Texas, in April 2018. Dr. Fu's
presentation was “Innovation in Sports
Medicine: Is the Latest Always the
Greatest?”

» Plenary Speaker at the AOA Continuing
Orthopaedic Education and APKASS
Congress, Sydney, Australia, in May 2018.

Dr. Fu received Elite Reviewer recognition by
the Journal of Bone and Joint Surgery (JBJS).
Reviewers on this list have completed four
or more reviews in a one-year period, have
maintained an exceptional review turnaround
time, and consistently achieve review ratings
in the top 1and 2 percentile. Only two percent
of JBJS reviewers have achieved this elite
status. Elite Reviewers are recognized on the
JBJS Elite Reviewers Program webpage and
are acknowledged alongside the Editorial
Board members in print and online.

UPMC has partnered in Ireland with Affidea,
Bon Secours Health System Ltd., and
ImPACT Applications Inc. to establish the
first countrywide network for the diagnosis
and treatment of concussion in people of

all ages. Micky Collins, PhD, executive

and clinical director of the UPMC Sports
Medicine Concussion Program, will oversee
The UPMC Concussion Network.

Effective July 2017, MaCalus V. Hogan, MD,
was appointed program director, and Joon
Lee, MD, was appointed associate director of
the orthopaedic surgery residency program.

Thomas Lozito, PhD, was appointed to

the Graduate Faculty in the Cellular and
Molecular Pathology Program at the
University of Pittsburgh School of Medicine.

Awards

The Alumni Council of the Geisel School of
Medicine at Dartmouth selected Freddie H.
Fu, MD, for the 2018 Distinguished Career
Achievement Award. This award celebrates
a Dartmouth alumnus who has made an
impact on the medical or scientific field
over the course of their career. Recipients
were honored at the 2018 Alumni Awards
Celebration in May 2018. Dr. Fu credits
Dartmouth Medical School Dean James
Strickler (a Pittsburgh native) for his advice
and for encouraging him to work with

the legendary Albert Ferguson, MD, a
Dartmouth alum (DC '41, M '42), and chair
of Orthopaedic Surgery at the University

of Pittsburgh School of Medicine from

1953 to 1986.

Micky Collins, PhD, and Anthony Kontos,
PhD, were one of five research teams
selected to receive an Inaugural Research
Grants from the Chuck Noll Foundation

for Brain Injury Research for their project
“Randomized Controlled Trial of a Precision
Vestibular Treatment in Adolescents.”

The Chuck Noll Foundation for Brain Injury
Research has awarded five grants to Pitts-
burgh research teams at the University of
Pittsburgh, Carnegie Mellon University, and
UPMC. The Foundation's Board of Directors
approved grants totaling over $600,000.

Aaron Mares, MD, was recognized as an
awardee in the 19" Annual 40 Under 40
Awards, sponsored by Pittsburgh Magazine
and PUMP. The program recognizes 40
individuals under the age of 40 whose
creativity, vision, and passion enrich the
Pittsburgh region.

Richard Debski, PhD, Sene Polamalu,
and Volker Musahl, MD, received the
first-place award in the ORS Scientific
Photo Competition for their photo “Bony
Morphology of the Distal Femur.”

The University of Pittsburgh received a
$7.5M Department of Defense grant to
support rehabilitation services for military
personnel. Of this grant award, James
Irrgang, PhD, chair of the University of Pitts-
burgh School of Health and Rehabilitation
Sciences Department of Physical Therapy,
and Volker Musahl, MD, chief of Sports
Medicine in the Department of Orthopaedic
Surgery, received $4.5 million for a large-
scale trial to determine the optimal timing of
surgery and rehabilitation for knee injuries.
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UPMC

LIFE CHANGING MEDICINE
200 Lothrop St.
Pittsburgh, PA 15213-2582

DEPARTMENT OF ORTHOPAEDIC SURGERY

Centers of Excellence

» Adult Reconstructive Surgery * Research
and Musculoskeletal Oncology - Biomedical

e - Clinical Outcomes

- Computer-assisted Surgery
* Foot and Ankle Surgery - ¥
- Kinematics

* Hand, Upper Extremity, and - Regenerative Medicine

Microvascular Surgery - Stem Cell

s Orthopaedic Trauma » Spinal Surgery

* Pediatric Orthopaedics » Sports Medicine and Shoulder Surgery

A Resource for You: UPMC Physician Resources brings world-class physicians
and free educational opportunities to your computer. Learn new information while
watching CME-accredited videos in the convenience of your home or office. Find

out more at UPMCPhysicianResources.com/Ortho.

To learn more about the UPMC Department
of Orthopaedic Surgery, please visit
UPMCPhysicianResources.com/Ortho.

University of Pittsburgh

School of Medicine

Department of Orthopaedic Surgery
Pittsburgh, Pennsylvania

Freddie H. Fu, MD, DSc (Hon), DPs (Hon)
Chairman

ADDRESS CORRESPONDENCE TO:
Department of Orthopaedic Surgery
Kaufmann Medical Building

3471 Fifth Ave., Suite 1010
Pittsburgh, PA 15213

412-687-3900

A $19 billion world-renowned health care provider
and insurer, Pittsburgh-based UPMC is inventing
new models of patient-centered, cost-effective,
accountable care. UPMC provides more than $900
million a year in benefits to its communities, including
more care to the region’s most vulnerable citizens
than any other health care institution. The largest
nongovernmental employer in Pennsylvania, UPMC
integrates 85,000 employees, 40 hospitals, 600
doctors' offices and outpatient sites, and a 3.4
million-member Insurance Services Division, the
largest medical insurer in western Pennsylvania.
As UPMC works in close collaboration with the
University of Pittsburgh Schools of the Health
Sciences, U.S. News & World Report consistently
ranks UPMC Presbyterian Shadyside on its annual
Honor Roll of America's Best Hospitals. UPMC
Enterprises functions as the innovation and
commercialization arm of UPMC, and UPMC
International provides hands-on health care and
management services with partners around the
world. For more information, go to UPMC.com.
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