WEEK IN REVIEW

Smith & Nephew Bets $275

Million on Robotics >> Ven-
erable, 159-year old Smith & Nephew
plunged into surgical robotics with
its $275 million purchase of Blue Belt
Holdings. Two years ago Stryker paid
$1.65 billion for robotics firm MAKO.
With Stryker and Smith & Nephew
betting big on robotics, is it time to add
one to your practice? The answers are
below.

How’s That Binge Buying of

Surgeon Practices Going?
>> The business of healthcare keeps
changing. Physicians find themselves
in the middle of health systems and
payers who are getting bigger and ex-
ercising more power over their clinical
decisions. As recent actions by some
orthopedists show, not all surgeons
are on board. One even filed a whistle-
blower lawsuit—and won!

-I 2 16 Reasons Surgeons Are
Conservatives >> Surgeons
are political conservatives? Their cam-
paign contributions go overwhelmingly
to Republicans. Not so for their general
medicine colleagues. Why is that? We
found 16 peer-reviewed studies about
the physiological differences between
liberals and conservatives from the
folks at ProCon.org. Where do you fit?
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-|7 Osteolysis in Total Ankle
Arthroplasty: Why So
Many Early Failures? // Stun-
ning New Implant Data From
Registry Consortium // Pa-
tients With Psychiatric Dx
MUCH More Likely to Have
Complications >> Why is osteoly-
sis happening so much earlier in TAA
than in TKA? Steven Haddad’s clinic
tackles the issue. The International
Consortium of Orthopedic Registries
reveals new data regarding mobile
bearing revisions. Treat patients with
psychiatric problems preoperatively
and you can boost outcomes, says a
Cleveland Clinic study.
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BREAKING NEWS

2 Orthofix’s
Reports High Fusion Rates

Trinity Evolution

First Combined Zimmer Biomet Quar-
ter Rocks

Opiates Receptors Increase to Battle
Arthritis

Stryker and Zimmer Biomet Heading
to Supreme Court

Uniquely Osteoconductive and Porous
PEEK Device Gets FDA Nod

Lumbar Spine Surgery in Parkinson’s
Patients: Good Results

For all news that is ortho, read on.
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Orthopedic Power Rankings

Robin Young’s Entirely Subjective Ordering of Public Orthopedic Companies

THIS WEEK: Third quarter earnings for every sector EXCEPT orthopedics are the worst in four years. For Q3 2015
the blended earnings change for ALL sectors is (2.2%). Thirty-nine sectors had negative earnings guidance while
only 17 had positive. Only nine sectors reported higher earnings growth rates and one sector led them all—Health
care. Health care led ALL sectors with the biggest earnings upside surprises. And leading the way are ZBH, SYK,
MDT, JNJ, GMED, OFIX, IART, EXAC, SNN and NUVA.

TTM OP 30-DAY

GOl MARGIN PRICE CHANGE et
Zimmer Zimmer shocked Wall Street with much stronger than
1 1 1.22% 11.33%
Biomet 3 ° 33% expected earnings with $22 million in Q3.

Stryker also beat Wall Street’s earnings estimates for Q3.
2 2 Stryker 22.94 1.62 Sales, however, SYK came in below expectations—which
was also consistent across the major ortho companies.

MDT'’s fiscal year is different from other health care

3 5 Medtroni 27.92 10.43 ) L .
edtronic companies, but the rising tide lifted this boat as well.

Johnson & JNJ added $23 billion in market value in the last 30 days—
4 3 Johnson 28.44 8.23 which reflects a flight to health care from other sectors
whose earnings are disappointing.

Globus GMED reports this week and the consensus of analysts
5 10 i 30.19 8.18 is that investors will see a slight earnings increase on
Medical o
an 8% rise in sales.

OFIX also reports this week and the consensus of
6 7 Orthofix 2.35 0.89 analysts is that OFIX will report slightly down earnings
on sales that will be down 4% from last year.

IART joins GMED and OFIX releasing earnings this week.
13.74 0.03 Analysts are expecting IART to report rising profit
margins for Q3.

Integra
LifeSciences

EXAC reported flat sales and a slight pull back (4%) in
8 4 Exactech 10.26 (2.29) earnings for Q3. Highlight: Extremity sales up 7%.
Lowlight: Knee sales down 16%.
Smith & SNN makes a big bet on large joint robotics with the

20.1 2.51
o 6 Nephew 019 (2.31) $275mm purchase of Blue Belt Technologies.

Huge earnings surprise for the 3rd quarter—289% jump

10 NR Nuvasive 13.25 (2:20) in earnings to $0.35/share. Sales up 5.6%.

Listen to clinical debates,
news and commentary
on the OTW Podcasts
from iTunes.

ORTHOPEDICS
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Robin Young’s Orthopedic Universe

TOP PERFORMERS LAST 30 DAYS WORST PERFORMERS LAST 30 DAYS

COMPANY SYMBOL PRICE MKT CAP  30-DAY CHG COMPANY SYMBOL PRICE MKT CAP  30-DAY CHG
1 Zimmer Biomet ZBH 104.57 $21,266 11.33% 1 LDR Holding Corp. LDRH 25.30 $733 -26.73%
2 Medtronic MDT 73.92 $104,494 10.43% 2 RTI Biologics Inc RTIX 4.21 $243 -25.97%
3 Cryolife CRY 10.54 $300 8.32% 3  MiMedx Group MDXG 7.28 $793 -24.56%
4 Johnson & Johnson JNJ 101.03  $279,544 8.23% 4 ConMed CNMD 40.56 $1,124 -15.04%
5 Globus Medical GMED 22.35 $2,125 8.18% 5 TiGenix TIG.BR 0.97 $163 -10.61%
6 Alphatec Holdings ATEC 0.35 $35 6.06% 6 SeaSpine Hidgs Corp. SPNE 15.08 $168 -6.91%
7  MicroPort Scientific 853 0.42 $596 5.54% 7  Wright Med Grp N.V WMGI 19.33 $2,010 -5.20%
8 Stryker SYK 95.62 $35,907 1.62% 8 Aurora Spine ASG 0.19 $5 -5.13%
9  Orthofix OFIX 34.05 $642 0.89% 9 Xtant Medical Hldgs ~ XTNT 3.15 $37 -3.37%
10 Integra LifeSciences  IART 59.57 $2,172 0.03% 10 Smith & Nephew SNN 34.12 $15,268 -2.51%

LOWEST PRICE / EARNINGS RATIO (TTM) HIGHEST PRICE / EARNINGS RATIO (TTM)

COMPANY SYMBOL PRICE MKT CAP P/E COMPANY SYMBOL PRICE MKT CAP P/E
1 Exactech EXAC 17.03 $239 15.34 1 Cryolife CRY 10.54 $300 69.16
2 Globus Medical GMED 22.35 $2,125 17.20 2 NuVasive NUVA 47.16 $2,315 54.14
3 Johnson & Johnson JNJ 101.03  $279,544 17.66 3 MiMedx Group MDXG 7.28 $793 40.44
4 Zimmer Biomet ZBH 104.57 $21,266 19.91 4 Smith & Nephew SNN 34.12 $15,268 30.47
5  Stryker SYK 95.62 $35,907 20.75 5 Integra LifeSciences  IART 59.57 $2,172 24.95

LOWEST P/E TO GROWTH RATIO (EARNINGS ESTIMATES) | HIGHEST P/E TO GROWTH RATIO (EARNINGS ESTIMATES)

COMPANY SYMBOL PRICE MKT CAP PEG COMPANY SYMBOL PRICE MKT CAP PEG

1  RTI Biologics Inc RTIX 4.21 $243 1.42 1 Medtronic MDT 73.92  $104,494 3.60
2 Globus Medical GMED 22.35 $2,125 1.51 2 Johnson & Johnson JNJ 101.03  $279,544 3.56
3 ConMed CNMD 40.56 $1,124 1.63 3  NuVasive NUVA 47.16 $2,315 3.54
4 Exactech EXAC 17.03 $239 1.72 4 MiMedx Group MDXG 7.28 $793 2.70
5 Zimmer Biomet ZBH 104.57 $21,266 1.88 5 Integra LifeSciences  IART 59.57 $2,172 2.42
LOWEST PRICE TO SALES RATIO (TTM) HIGHEST PRICE TO SALES RATIO (TTM)
COMPANY SYMBOL PRICE MKT CAP PSR COMPANY SYMBOL  PRICE MKT CAP PSR
1 Alphatec Holdings ATEC 0.35 $35 0.17 1 TiGenix TIG.BR 0.97 $163 25.94
2 RTI Biologics Inc RTIX 4.21 $243 0.92 2 MiMedx Group MDXG 7.28 $793 6.71
3 Exactech EXAC 17.03 $239 0.96 3  Wright Med Grp N.V.  WMGI 19.33 $2,010 5.83
4 Xtant Medical Hidgs ~ XTNT 3.15 $37 1.05 4 Medtronic MDT 73.92  $104,494 5.16
5 SeaSpine Hidgs Corp. SPNE 15.08 $168 1.21 5 LDR Holding Corp. LDRH 25.30 $733 4.91

PSR: Aggregate curtent market capitalization divided by aggregate sales and the calculation excluded the companies for which sales figures are not available.

Orthopedics This Week is your best choice.
ADVERTISE WITH US.

Tom Bishow | tom@ryortho.com | 410.356.2455 | 410.608.1697 S
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Smith & Nephew Bets $275 Million on Robotics

BY ROBIN YOUNG

On October 29, Smith & Neph-
ew, the venerable 159-year-old
supplier of orthopedic implants and
instruments, agreed to plunk down
$275 million to buy one of the fastest
growing young robotics companies in
medicine—12-year-old Blue Belt Hold-
ings, Inc.

In the last 12 months Blue Belt has
sold 40 of its Navio systems and close
to 2,000 partial knee replacement
surgeries have been performed using
the Navio.

Two years ago (November 2013) Stryk-
er Corporation bought MAKO Surgical,
the largest and most successful supplier
of robotic devices for orthopedic sur-
gery, for $1.65 billion.

Smith & Nephew paid slightly more to
acquire Blue Belt (14x sales) than Stryk-
er did to buy MAKO (13x) but Stryker’s
commitment (6% of its market capital-
ization) was larger.

that worldwide demand for service
robots (which includes medical) would
eventually reach $38.42 billion. Now
two major orthopedic companies—
Stryker and Smith & Nephew—have
put a collective $2 billion bet on robots.

Douglas Padgett, M.D., chief of Adult
Reconstruction for Hospital for Spe-

$ in Millions G LG lihle
Holdings Surgical
Annual Revenues at Time of Purchase $19 $125
Purchase Price $275 $1,650
Purchase Price / Annual Revenues 14x 13x
% of Buyer’s Market Value Paid 2% 6%

Source: Public documents and RRY Publications

Robotics — Transforming Orthopedics

The Harvard Business Review called
surgical robots one of “10 Innovations
That Will Transform Medicine.” In
2012, Global Analysts, Inc. predicted

cial Surgery in New York, uses robotic
assist devices and says; “Surgical navi-
gation is not enough [of a benefit].
These robotic assist systems improve
both the precision and the accuracy of
each case which reduces, for example,

Courtesy of Blue Belt Holdings, Inc.

problems associated with poor socket
placement. With the system any sur-
geon can improve the accuracy of their
bone preparation as well as the preci-
sion of their implant delivery.”

Robotics, as a tool to standardize preci-
sion in surgery, are a very big deal.

50% of all Hip Procedures Imprecise

In a study of 2,061 total hip revisions,
researchers found that 50% of the ace-
tabular cups were outside the optimal
range in terms of both version and
abduction. The study, which won the
John Charnley Award, and published
in the journal Clinical Orthopedics and
Related Research (Orthop Relat Res.
2011 Feb;469(2):319-29), looked at
postoperative AP pelvis and cross-table
lateral radiographs on patient who
received a total hip arthroplasty or hip
resurfacing from 2004-2008.

From 1,823 hips, 1,144 (63%) of the
acetabular cups were within the abduc-
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tion range (defined as movement of a
limb toward the midline or axis of the
body) and 1,441 (79%) were within
the version range (defined as the tip-
ping angle of the joint) but ONLY 917
(50%) were within the range for both.

Why so poor? The authors (Callanan
MC, Jarrett B, Bragdon CR, Zurakowski
D, Rubash HE, Freiberg AA, Malchau
H.) said that surgical approach, surgeon
volume and obesity independently pre-
dicted mal-positioned cups.

Surgical-assist tools like Blue Belts
Navio or MAKO’ Rio address two of
the three factors which, according to
the study, affect malpositioned cups.

total

Approximately 280,000 hip

replacement procedures are performed
in the U.S. annually That number
implies that between 2004 and 2008

HOUSTON

Methalist

ORTHOPEDICS &
SPORTS MEDICINE

BEST
HOSPITALS
) LUSNEWS {

NATIONAL |

ORTHOPEDICS.

ORTHOPEDICS THIS WEEK 5

VOLUME 11, ISSUE 35 | NOVEMBER 3, 2015

The Changing Face of Revision Total Hip Arthroplasty

Bl oose
BUnstable
Olnfection

1980s to 1990s
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Blysis
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OFracture
B |nfection

N

2009

Source: Dr. Douglas E. Padgett, Hospital for Special Surgery, NY, NY

(the study period) roughly 700,000
patients received mal-positioned artifi-
cial hips and are at risk for instability,
lysis and revision surgery.

The Consequences of Mal-Positioning

Mal-positioned knee or hip components
are by far the most common cause of
poor outcomes and revision surgeries. In
the case of hips, two bad things happen

when the cup or stem is mal-positioned:
the ball starts to rattle around inside cup
and may come out entirely (instability)
or the two components start rubbing
together unnaturally and tiny particles
of either component break off and cause
inflammation (lysis).

In the last 10 years instability and lysis
have become the dominant causes of
hip failure.

REPAIRING DAMAGED CARTILAGE
TQEHEERN S E ECIAEERI [TSELF,

By regrowing healthy cells and modifying them to replace
damaged cartilage, we're slowing the progression of arthritis
and delaying the need for joint replacement. That's the
difference between practicing medicine and leading it.

LEARN MORE
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And the cost of correcting or living with
mal-positioned knees or hips is, conser-
vatively, billions of dollars. By contrast,
the cost of pursuing perfection using
surgical robots may well be just hun-
dreds of millions of dollars.

Robotics: Medicare’s Friend

In July 2015 Medicare introduced a
revolutionary five-year bundled pay-
ment model, called the “Comprehen-
sive Care for Joint Replacement (CCJR)
Program” which will pay 750 hospitals
in 75 geographic areas a lump sum for
each hip and knee replacement episode
starting from hospital admission to 90
days after discharge. At the end of a
year, those hospitals will have a chance
to earn more money or have some of
their payments clawed back by Medi-
care, depending on patient outcomes.

In September 2015 the 500,000 mem-
ber Colorado Public Employees Retire-
ment Association offered its members
the opportunity to receive their hip or
knee replacements for a fixed cost, all in.

Robotics, it seems, may become one of
the tools that will help hospitals to par-
ticipate in the coming flat fee, bundled
care large joint future.

Robotic assisted surgery addresses the
82% of the cost of knee or hip recon-
structive surgery that is non-implant
related. These are the surgeon, anesthe-
sia, nurses, rehab and poor outcomes or
revision costs.

Small gains—Ilike fewer errors, more
consistent outcomes, less blood loss,
more efficient surgeries—can have a
huge effect on overall costs.

Not surprisingly, surgical robots have
had the greatest acceptance in the
most technically challenging proce-
dures like neurosurgery (first used in

the 1980s), oral and maxillofacial sur-
gery (extremely tight tolerances), lapa-
roscopic abdominal or gynecological
surgery, cardiac surgery and uni-knee
replacement procedures.

How Do Surgical Assist Devices
(Robots) Work?

Surgical robots use computer technolo-
gy to accomplish two things—improve
pre-surgery planning and, in collabora-
tion with the surgeon, perform a more
accurate and precise surgery which, in
turn, improves long term outcomes.

The whole process starts with an accu-
rate model of the patients anatomy. A
typical system creates a 3D dimensional
data set which is an exact geometrical
map of normal and pathological tissues
and structures at the operative site. Typ-
ically, CT is preferred. MRI data sets can
have volumetric deformations.

Then these systems analyze and process
the image data. One trick programmers
have built into these systems is to color
contrast different anatomical levels so
that hard structures like bone are easy
to distinguish from soft tissues like car-
tilage or arteries and veins.

Using the virtual 3D anatomical model,
surgeons refine their diagnosis and
simulate the upcoming surgery. When
all surgical planning is done, the robot
then uses that data to program pre-
planned actions during actual surgery.

During surgery, the robot (or surgical
assist device) uses these programmed
images and surgeon-generated datasets
to direct the actual surgery.

There are three basic types of surgical
robots:

1. Supervisory controlled — robot
executes a series of pre-pro-
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grammed actions and actually per-
forms the surgery.

2. Telesurgical — also known as
remote surgery, the surgeon manip-
ulates the robotic arms during the
procedure.

3. Shared-control — the surgeon per-
forms the surgery and the robot
uses the pre-programmed informa-
tion to provide steady-hand manip-
ulations of the instrument.

Both Blue Belt and MAKOS systems
are shared-control systems. The sur-
geon directs the cuts and burrs, but the
robot makes sure that every move is
precise according to the patient’s own
anatomy.

Economic Rationale

The #1 hurdle to adoption for any
robotic assist system is cost. MAKO’
systems run about $1 million with an
annual fee of about $100,000. Blue
Belt’s systems cost about $400,000 with
an annual fee of about $40,000.

So, what is the economic rationale for
these systems? There are three basic
arguments:

1. The cost of precision must be less
than the cost of imprecision.

2. The robot must deliver consistently
excellent outcomes.

3. The robot must be a platform tech-
nology that can be employed for
multiple indications. After it is
fired up at 6am, it must be able to
be used continuously until the last
patient is wheeled into recovery. In
a medium size orthopedic practice
this probably means a platform for
knee, hip, shoulder, elbow, hand or
any other surgery so that the cost
will be amortized over the maxi-
mum number of surgeries. In a
high volume large joint practice, it
means knees and hips.
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Wall Street’s Take

Two billion dollars is a lot to pay for
these two young firms—12-year-old
Blue Belt or 9-year-old MAKO.

But surgical robotics companies operate
in a different Wall Street universe than
implant suppliers.

Intuitive Surgical, Inc., the pioneer
for surgical robotic assist systems and
supplier of the da Vinci Surgical Sys-
tem robot is now 20 years old and Wall
Street’s investors have afforded the com-
pany a $18.64 billion market value.

Investors think Intuitives sales are
worth about $8 for every $1 generated.
By contrast, investors think that Smith
& Nephew’s sales are worth $3 for every
$1 generated and Strykers sales are
worth about $4 for every $1 generated.

Wall Street puts a much higher value
on surgical robotics than on implant
suppliers.

How Will Blue Belt and Smith &
Nephew Do?

In its SEC filings, Smith & Nephew said
“We expect annual revenue growth at
Blue Belt Technologies to be in excess
of 50% over the medium-term from a
2015 base of approximately $19 mil-
lion. Investment in the combined R&D
programmes and supportive clinical
evidence will dilute Group trading
profit margin by around 60bps in 2016,
with the business becoming profitable
in 2018. Return on capital employed is
expected to exceed our weighted aver-
age cost of capital in year four.”

In addition, Smith & Nephew plans to
roll out the Navio robotics system for

Customized Knee Implants

Patient-specific femoral component
virtually eliminates implant overhang,
a common cause of pain and patient
dissatisfaction

Offset poly inserts preserve joint lines and
minimize risk of mid-flexion instability

Patient-specific tibial tray
allows for optimal fit and proper
rotational alignment, eliminating a
common compromise

WE ARE TRUE PATIENT-SPECIFIC
customizedknee.com

—~

(=

CONFORMIS

One Patient. One Implant.™
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its JOURNEY UNI partial knee and the
recently acquired ZUK uni knee.

In2017,SNN hopes to be able to launch
a total knee Navio system to support
the JOURNEY II as well as SNN revision
knee systems and the JOURNEY II XR
bi-cruciate retaining knee arthroplasty
system.

Last week Stryker reported its results
for the first six months of 2015 and
MAKO, which it had purchased about
two years ago, announced that it had
placed 13 robots in the second quarter,
up from 9 in the first quarter.

If Stryker’s experience is any clue, Smith and
Nephew should do well with Blue Belt.

Robotic assisted surgery is well on its
way to becoming part of the orthopedic
standard of care. ¢
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How’s That Binge Buying of Surgeon Practices Going?

BY WALTER EISNER

Hospitals have been bingeing on
snatching up physician practices
and ambulatory surgical centers. Insurers
are consolidating and some are acquir-
ing healthcare systems. All of them want
to capture “patients” and control costs
through streamlined purchasing strate-
gies and standardizing care.

Uncle Sam is dumping fee-for-service
and replacing payments to hospitals
through a pay-for-performance system
which is supposed to reward providers
who can figure out how to reduce the
costs of treating patients while main-
taining quality metrics.

“Get bigger. Capture the Bundle,” said
Dick Rothman, M.D., the founder of
the Rothman Institute, to his orthope-
dic colleagues at an annual meeting of
the American Academy of Orthopaedic
Surgeons.

In the middle sits the surgeon who is
the only player in the healthcare sys-
tem sworn to act in the best interest of
the patient.

Hospital Employed Physicians

Some orthopedic surgeons are okay
becoming employees of hospitals and

accepting the rules of standardized
care developed by their peers. Some
are leading efforts through organiza-
tions like National Orthopaedic &
Spine Alliance (NOSA ) where physi-
cians control the clinical standards and
assume financial risk. Some don't like
it and believe focusing on cost savings
will compromise their clinical options
and potentially harm their patients.

Orthopedic Surgeon’s Whistleblower Suit

Ray Horwood, M.D., the orthopedic
surgeon who recently left the Cleve-
land Clinic’s Fairview Hospital over the
clinicks decision to limit the number of
orthopedic device vendors at their facil-
ity and standardize surgical procedures,
is one of those surgeons.

But he’s not the only one.

Another orthopedic sur-
geon, Michael Reilly,
M.D., of Fort Lauder-
dale, Florida, thinks its a
bad idea for physicians,
patients or society when
hospitals buy up physi-

Pixabay.com Clan practices.

Photo creation by RRY Publications, LLC

He felt so strongly about it that he filed
a whistleblower lawsuits against North
Broward Hospital District in 2010
accusing the publicly owned hospital of
violating the False Claim Act by engag-
ing in improper financial relationships
with physicians. The whistleblower
complaint was unsealed last month.

On Tuesday, September 15, 2015, the
hospital system agreed to pay the U.S.
$69.5 million to settle the allegations.
Reilly will receive over $12 million
from the settlement.

Reilly’s lawsuit claimed that the hospital
hired community doctors, paid them
millions of dollars and tracked the rev-
enue generated from the admissions,
procedures and tests generated by those
| doctors. He says
the hospital's CEO
told him, “We are
J making money off
4 these guys.

Reilly claims the
hospitals  system
carefully tracked
the return on their
investment of the

;}'{/ /

%
Michael T. Reilly, M.D.;
browardorthopedic.com
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doctors, recording the value of referrals
and pressuring them to increase vol-

ume if they lagged.
Stark and False Claims Challenges

The government said the hospital pro-
vided compensation to nine employed
physicians that exceeded the fair mar-
ket value of their services and, there-
fore, violated that Stark Statute and the
False Claims Act.

According to Reillys lawsuit, over a
decade ago, Broward started hiring
some orthopedists and cardiologists for
more than $1 million per year. He says
the hospital paid Erol Yoldas, M.D., the
team doctor for the Florida Marlins,
nearly $1.6 million in 2009. The hospi-
tal also agreed to pay senior executives
large bonuses if they increased revenue
and the bottom line.

VOLUME 11, ISSUE 35 |

Reilly’s lawyer told him that the deal the
hospital offered him was illegal, so he
rejected it.

Physicians on staff feel compelled to
generate ordering procedures and use a
particular brand of orthopedic device.
By staying independent, Reilly said if
he had concerns about the hospital’s
radiology department, which he claims
some doctors did, he could refer people
to a different facility.

But that freedom can go away if you are
an employee and raises the odds that
a patient will end up at a higher-cost,
lower-quality facility, according to a
recent study from Stanford University
researchers cited by Reilly.

“My wish would be that the hospital-

physician employee contract would go
away,” said Reilly in an interview. “You

pain than Tylenol®

Pain intensity (mm)

_ | =0~ Ibuprofen
—e— Acetaminophen

.

Time (hours)

. patients in pain.

Adapted from Boureau et al.’

ORTHOPEDICS THIS WEEK
NOVEMBER 3, 2015

9

could pick just about any hospital, and
will tell you there is a component where
that contract is driven by referrals.”

Reilly told Kaiser Health News in an
October 7, 2015 article that he wor-
ries that these types of arrangements
between hospitals and physicians will
keep occurring. “We have got to get
hospitals out of the business of hiring
doctors,” he said in an interview. “It’s
potentially detrimental to the patient,
and it’s terrible for health care.”

“Doc Binge Buying Rolls On”

But the trend is continuing as a June
headline in Modern Healthcare stated,
“Doc Binge Buying Rolls On.” According
to the American Medical Association, a
third of doctors now work directly for
hospitals or for practices with at least
partial hospital ownership.

® Advil®is stronger on osteoarthritis
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According to the story, hospital pur-
chases of physician practices in the
1990s led to losses and an unwinding
of many deals. But this time around
the hospitals appear to have found
a way to absorb the cost of employ-
ing physicians. One reason given for
this is the influx of paying patients
from reforms in the Affordable Care
Act. Efficiencies associated with hos-
pital consolidation and an improving
economy have also contributed to this
“binge” buying of practices.

Modern Healthcare’s Annual Systems Sur-
vey, which this year included responses
from about 80 health systems across the
country, found that despite the increased
costs that come with having physicians
on staff, physician employment increased
3.8% between 2013 and 2014.

Hospital system officials say they are
becoming more selective about which
specialists they hire and looking more

Tesera™ ALIF

Look below the Surface...

What'’s below the surface of your ALIF implant?

With Tesera, it's a 3D porous titanium structure
designed for bone ingrowth, based on
decades of use and success in orthopedics.

Porous Trabecular Structure
3D Printed Titanium Alloy
Single-step locking Plate

1 (800) RENOVIS

www.teseratra beculartechnology com

closely at compensation models and
how the new physicians are integrated
into their system.

While the hiring of high-priced sur-
geons gets attention, the real prize is
primary-care physicians. They are the
backbone of referrals to hospitals. For
example, Spectrum Health in Grand
Rapids, Michigan, had a 40-member
primary-care group just six years ago.
Now the number of employed physi-
cians has swelled to 668, including a
10% bump since 2013, according to the
Modern Healthcare report.

Bob Collins, managing partner at The
Medicus Firm, a physician recruitment
agency said, “There’s an arms race for pri-
mary-care providers. By far, thats where
there’s the greatest angst and need.”

“But surgeons are also in demand, particu-
larly in the subspecialties of cardiothoracic
and neurosurgery. “Its all about fulfilling
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a broader service line in the community,”
said Mark Folk, a healthcare attorney at
Waller Lansden Dortch & Davis.

The Prize

And the investments in physician
employees appear to be paying off.

The average revenue increase from
buying physician practices as reported
by Modern Healthcare was 10.2%. The
average operating margin in 2014 rose
to 3.3% among systems in the survey’s
financial database, an increase from
2.5% the previous year. That’s because
large systems are able to spread out their
fixed costs such as health information
technology. In other words, Big Data to
drive clinical practice standardization.

What About Pay-for-Performance?

In theory, moving away from fee-for-
service (volume) payment models to
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pay-for-performance (quality) was sup-
posed to create a more value-based care
delivery model.

But that’s not what’s necessarily hap-
pening in some systems where labor
costs account for more than half of
revenue and systems are trying to
manage expenses. Compensation still
largely follows productivity-based
formulas, despite moves toward val-
ue-based care delivery models, said
Travis Singleton, senior vice president
at Merritt Hawkins.

The physician recruitment firm actu-
ally has seen a move away from value-
based payment incentives. Only 24% of
its assignments feature bonuses linked
to quality or value metrics, down from
39% the previous year. “As much as we
want to believe our system is moving to
outcomes, by and large, our system is
based on volume,” Singleton said.

Provider as Payer

Beyond buying up physician practices to
capture more patients, some health sys-
tems are taking another route. They're
deciding to become insurers themselves.

Those systems are watching the consoli-
dation in the insurance industry and see
a threat. Consolidation could drive up
premiums and limit choices for patients.
Frank Williams, the CEO of Evolent
Health Inc., told Modern Healthcare that
providers are starting to realize they
need to control their own destiny.

“It certainly is going to give provid-
ers reason to be mnervous about sit-
ting across the table from a payer that
is going to use that size and scale in
their negotiations,” said Steven Glass,
the chief financial officer of the Cleve-
land Clinic. Cleveland Clinic hasn’t
made a decision yet about starting its

own insurance plan, but is keeping the
option on the table, Glass said.

Health systems getting into the insur-
ance game is not a new concept, large
systems like Kaiser Permanente in Cali-
fornia and Geisinger in Pennsylvania
have been doing it for decades. But the
Affordable Care Act has made it easier
for local hospitals to offer plans under
the private health insurance exchanges.
It’s also easier for them to buy up reha-
bilitation and skilled nursing facilities to
give them a broader network of services.

For-profit hospital operator, Tenet
Healthcare Corp. operates six health
plans with about 100,000 members.
Tenet entered the business two years
ago when it acquired Vanguard Health
Systems.

A new health plan should aim for an
enrollment of at least 100,000 to spread
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the risk, said Ray Herschman, presi-
dent of xG Health Solutions, a Geis-
inger spinoff launched two years ago to
help other hospitals develop insurance
plans.

In a December survey of 45 large
healthcare systems by Advisory Board
Company, one-third said they already
offered an insurance plan. Among the
remaining respondents, three-quarters
said they had either made the decision
to start an insurance plan in the next
three years or were considering it.

So the buying binge of physicians con-
tinues because hospitals need a large
enough network of doctors to attract
consumers to their facilities and health
plans. In the meantime, surgeons have
to continue to act in the best interest of
their patients. As demonstrated by Drs.
Horwood and Reilly, what’s best for the
patient is still open for debate.
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16 Reasons Surgeons Are Conservatives

BY WALTER EISNER

Neurosurgeon Ben Carson, one of
the leading candidates for Presi-
dent, is also one of the most conserva-
tive candidates. But among his surgeon
colleagues, Dr. Carson is pretty main
stream.

Why are surgeons seemingly more con-
servative than their general medicine
colleagues? Is there something about
a “liberal” or “conservative” mind that
causes medical students to self-select
towards particular areas of medicine?

The web site ProCon.org found 16 peer-
reviewed studies which seem to show
that liberals and conservatives have dif-
ferent brain structures, different physi-
ological responses to stimuli, and acti-
vate different neural mechanisms when
confronted with similar situations.

Other studies measuring campaign
contributions from physicians point to
demographics. There are more females
than males choosing, for example, gen-
eral medicine and women contribute
more to liberal politicians. Second,
physicians in the for-profit health-
care world are more conservative than
employee surgeons in not-for-profit
healthcare systems.

So, here are the 16 differences between
conservative and liberals that emerged from
these studies as described by ProCon.org.

1. Conservatives spend more time
looking at unpleasant images
while liberals spend more time
looking at pleasant images.

One study found evidence that individ-
ual-level variation in people’s physiologi-

cal and attentional responses to aversive
(unpleasant) and appetitive (pleasing)
stimuli are correlated with broad politi-
cal orientations. Specifically, it found
that greater orientation to aversive stim-
uli tends to be associated with conserva-
tives and greater orientation to appeti-
tive stimuli with liberal inclinations.

2. Reliance on quick, efficient, and
“low effort” thought processes
yielded conservative ideologies,
while effortful and deliberate rea-
soning yielded liberal ideologies.

When effortful, deliberate responding
is disrupted or disengaged, thought
processes become quick and efficient;
these conditions promote conservative
ideology... “Low-effort thought might
promote political conservatism because
its concepts are easier to process, and
processing fluency increases attitude
endorsement.”

ryortho.com | 1-888-749-2153
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3. People who react strongly to dis-
gusting images are more likely to
self-identify as conservative.

“People who believe they would be
bothered by arange of hypothetical dis-
gusting situations display an increased
likelihood of displaying right-of-center
rather than left-of-center political ori-
entations... Individuals with marked

involuntary physiological responses
to disgusting images [measured by
change in mean skin conductance]...

.'fr
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Courtesy of Wikimedia Commons and Michael Vadon
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are more likely to self-identify as con-
servative and, especially, to oppose
gay marriage than are individuals with
more muted physiological responses
to the same images.”

4. Liberals have more tolerance
to uncertainty (bigger anterior
cingulate cortex), and conserva-
tives have more sensitivity to fear
(bigger right amygdala).

Using structural MRI (magnetic reso-
nance imaging), researchers found that
greater liberalism was associated with
increased gray matter volume in the
anterior cingulate cortex (ACC), where-
as greater conservatism was associated
with increased volume of the right
amygdala...

The amygdala is where we process fear.
The bigger the amygdala the more sen-

sitivity to fear, which suggests that indi-
viduals with larger amygdala are more
inclined to integrate conservative views
into their belief systems. The anterior
cingulate cortex is where we monitor
uncertainty and conflicts.

Thus it is conceivable that individuals
with a larger ACC have a higher capacity
to tolerate uncertainty
and conflicts, allowing
them to accept more
liberal views.

5. Conservatives
have stronger
motivations than
liberals to pre-
serve purity and
cleanliness.

“Reminders of physi-
cal purity influence
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specific moral judgments regard-
ing behaviors in the sexual domain
as well as broad political attitudes.
Environmental reminders of physi-
cal cleanliness shifted participants’
attitudes toward the conservative end
of the political spectrum and altered
their specific attitudes toward various
moral acts.

2016 Republican Clown Car Parade / Courtesy of DonkeyHotey
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Conservatives show a stronger tenden-
cy to feel disgust and find specific viola-
tions of sexual purity more offensive...
When taken together, these two sets
of results point to the possibility that
political orientation may be, in some
measure, shaped by the strength of an
individual’s motivation to avoid physi-
cal contamination and that resulting
vigilance for threats to purity may serve
to reinforce a politically conservative
stance toward the world.”

6. Liberals are more likely than
conservatives to shift their atten-
tion in the direction of another
person’s gaze.

Conservatives tend to be more support-
ive of individualism and less likely to be
influenced by others. Researchers found
“standard gaze cuing effects across all
subjects, but systematic differences in
these effects by political temperament.

RESTORING LIFE

Liberals exhibit a very large gaze cuing
effect while conservatives show no such
effect at various SOAs [stimulus onset
asynchrony]...”

7. Republicans are more likely than
Democrats to interpret faces as
threatening and expressing domi-
nant emotions, while Democrats
show greater emotional distress
and lower life satisfaction.

Republican sympathizers were more
likely to interpret the faces as signaling
a threatening expression as compared
to Democrat sympathizers. Republican
sympathizers were more likely to per-
ceive the faces as expressing dominant
emotions than were Democrat sympa-
thizers.

Democrat sympathizers showed greater
psychological distress, more frequent
histories of adverse life events such
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as interpersonal victimization experi-
ences, fewer and less satisfying rela-
tionships, and lower perceptions of the
trustworthiness of peers and intimate
atfiliates.

8. Conservatives have greater sensi-
tivity to negative stimuli.

Conservatives are sensitive to avoidance
motivation, which produces ‘inhibition’
responses manifested in greater rigidity.
Self-regulation appears to provide a use-
ful perspective for understanding how
one’ political views may affect categori-
zation processes and, more broadly, the
association between political conserva-
tism and rigidity.

9. Conservatives have more activity
in their dorsolateral prefrontal
cortices, the part of the brain
that activates for complex social
evaluations.
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This could be explained by claiming that
conservative statements require more
complex social judgments marked by
greater cognitive dissonance between
self-interest and sense of fairness.

The representation of complex politi-
cal beliefs relies on three fundamental
dimensions, each reflected in distinc-
tive patterns of neural activation:

* The degree of individualism of
political beliefs was linearly associ-
ated with activation in the medial
PFC [prefrontal cortex] and TPJ
[temporoparietal junction]

* The degree of conservatism with
activation in the DLPFC

* The degree of radicalism with acti-
vation in the ventral striatum and
PC/P  [posterior cingulate/precu-
neus|

Findings support the interpretation
that the political belief system depends
on a set of social cognitive processes
including those that enable a person
to judge themselves and other people,
make decisions in ambivalent social sit-
uations, and comprehend motivational
and emotional states.”

pixabay.com

10. Conservatism is focused on pre-
venting negative outcomes, while
liberalism is focused on advanc-
ing positive outcomes.

Liberals seek to provide for group
members’ welfare while conservatives
want to protect the group from harm.
These reflect the fundamental psycho-
logical distinction between approach
and avoidance motivation. Conserva-
tism is avoidance based; it is focused
on preventing negative outcomes (e.g.,
societal losses) and seeks to regulate
society via inhibition (restraints) in
the interests of social order. Liberal-
ism is approach based; it is focused
on advancing positive outcomes (e.g.,
societal gains) and seeks to regulate
society via activation (interventions)
in the interests of social justice.

11. Genetics influence political
attitudes during early adulthood
and beyond.

Genetic influences on political attitudes
are absent prior to young adulthood.
During childhood and adolescence,
individual differences in political atti-
tudes are accounted for by a variety of
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environmental influences. However, in
the early 20s, for those who left their
parental home, there is evidence of a
sizeable genetic influence on political
attitudes which remains stable through-
out adult life.

12. Conservatives learn better
from negative stimuli than from
positive stimuli and are more
risk avoidant than liberals.

The relations among political ideology,
exploratory behavior, and the forma-
tion of attitudes toward novel stimuli
were explored in one study. Participants
played a computer game that required
learning whether these stimuli pro-
duced positive or negative outcomes.
Learning was dependent on partici-
pants’ decisions to sample novel stim-
uli... Political ideology correlated with
exploration during the game, with con-
servatives sampling fewer targets than
liberals. Moreover, more conservative
individuals exhibited a stronger learn-
ing asymmetry, such that they learned
negative stimuli better than positive.
Conservatives pursued a more avoidant
strategy to the game.

13. Individual political attitudes
correlate with physiological
traits, such as sensitivity to sud-
den noises and threatening visual
images.

Individuals with measurably lower
physical sensitivities to sudden noises
and threatening visual images were
more likely to support foreign aid,
liberal immigration policies, pacifism,
and gun control. Individuals with
higher physiological reactions to those
same stimuli were more likely to favor
defense spending, capital punishment,
patriotism, and the Iraq War. Thus, the
degree to which individuals are physi-
ologically responsive to threat appears
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ologically responsive to threat appears
to indicate the degree to which they
advocate policies that protect the exist-
ing social structure from both external
(outgroup) and internal (norm-viola-
tor) threats. ..

14. Liberals are more open-minded
and creative whereas conserva-
tives are more orderly and better
organized.

Personality differences between liberals
and conservatives are not only on self-
report trait measures but also on unob-
trusive, nonverbal measures of interac-
tion style and behavioral residue.

15. When faced with a conflict,
liberals are more likely than con-
servatives to alter their habitual

Partnering forthe

VOLUME 11, ISSUE 35 |

response when cues indicate it is
necessary.

Greater liberalism is associated with
stronger conflict-related anterior cingu-
late activity, suggesting greater neuro-
cognitive sensitivity to cues for altering
a habitual response pattern.

Political orientation reflects individual
differences in the functioning of a general
mechanism related to cognitive control
and self-regulation. Stronger conserva-
tism was associated with less neurocog-
nitive sensitivity to response conflicts. At
the behavioral level, conservatives were
also more likely to make errors of com-
mission. Although a liberal orientation
was associated with better performance
on a response-inhibition task, conserva-
tives would presumably perform better
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on tasks in which a more fixed response
style is optimal.

16. Conservatives sleep more
soundly and have more mundane
dreams, while liberals sleep
more restlessly and have a more
bizarre, active dream life.

Conservative men sleep longer and better.
They recall the fewest dreams, but have the
most lucid awareness. Liberal women have
the worst quality sleep, recall the greatest
number and variety of dreams, and have the
most dream references to homosexuality.

The Studies
Thanks to the folks at ProCon.org.

We paraphrased and edit some of the
responses and any mistakes are ours. ¢
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Osteolysis in Total Ankle Arthroplasty: Why So Many

Early

Failures? // Stunning New Implant Data From

Registry Consortium // Patients With Psychiatric Dx
MUCH More Likely to Have Complications

BY ELIZABETH HOFHEINZ, M.P.H., M.ED.

Comprehensive Study Looks at
Early Osteolysis in TAA Why
are foot and ankle specialists seeing
early osteolysis of their total ankle
arthroplasties (TAA)? Steven Haddad,
M.D., immediate past president of
the American Orthopaedic Foot and
Ankle Society (AOFAS), wants to fig-
ure it out. Dr. Haddad, an orthopedic
surgeon with Illinois Bone and Joint
Institute, LLC, told OTW, “Many of
my foot and ankle colleagues are see-
ing patients who have undergone TAA
show up with osteolysis as early as
three years following surgery; some
estimates run as high as 15% within
that timeframe. This is in stark con-
trast to hip and knee surgery, where
osteolysis typically occurs much later.”

“Our team competed for a grant from
the Orthopaedic Research and Educa-
tion Foundation (OREF), and we were
awarded $100,000 to study this issue.
Our goal is to assess polyethylene par-
ticle wear after TAA as a potential cause
of osteolysis that leads to early failure.
Although we assume that polyethylene
disease is the culprit, recent Finnish
studies have biopsied specimens from
prostheses generating substantial oste-
olysis, and found no polyethylene wear
particles in those samples. These authors
feel that osteolysis in TAA occurs from a
different source: necrosis of bone around
the implant stimulating the RANKL
(receptor activator of nuclear factor kap-
pa-B ligand) pathway. It is our goal to
provide a comprehensive assessment to

Osteolysis / Total Ankle Arthroplasty / Courtesy of Steven L. Haddad, M.D.

either confirm or deny this conjecture.
We wish to know whether the pathway
to osteolysis occurs due to polyethylene
weatr, or some other currently undefined
mechanism.”

“Our team proposed an aggressive,
multifactorial study where we perform
both a macro and micro evaluation.
We will be testing three different ankle
prostheses through five million cycles
(each brand of prosthesis will undergo
three testing cycles). We will be com-
paring the volumetric and linear wear
rates of each polyethylene component
in each prosthesis. In addition, we will
be evaluating tissue samples obtained
from over one hundred patients with
osteolysis following TAA (from a variety
of implants). We anticipate that com-
bining this data will give substantial
insight as to the biomechanics involved
in generating osteolysis.”

“Our goal is to use this combined data
as a springboard to understand the role
of total ankle implant design in poten-
tially generating earlier osteolysis than
seen by our hip and knee colleagues.
We hope to combine newer technology
where fluoroscopy and gait analysis are
used to understand how different ankle
implants articulate in vivo. We can
then extrapolate this data to perform
secondary wear testing on these same
three total ankle prostheses, comparing
this to the data we obtain through stan-
dard methodology in our index analy-
sis. This type of ‘anatomic motion” wear
testing is currently being explored for
total knee components, giving us the
most complete understanding of oste-
olysis generation.”

“This research is critical because TAA
is exploding in popularity amongst
surgeons. It is an escalating procedure
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in managing end stage ankle arthritis,
while fusion rates remain flat. Our goal
is to persevere in studying this last vari-
able element in predictability of pros-
thesis longevity. With this knowledge,
we hope to equal our hip and knee col-
leagues in improving upon long-term
successful total ankle arthroplasty out-
comes for our patients.”

International Orthopedic Registry

Consortium __Employs Advanced
Algorithms to Reveal Hidden Implant

Data. Clue: Mobile Non-PS Bearings
May Not Be Great Option The Inter-

national Consortium of Orthopedic
Registries (ICOR) has exploded on the
scene in recent years as a serious, thor-
ough research endeavor. And they are
getting some pretty interesting results.
Art Sedrakyan, M.D., Ph.D., Sc.D. is the
principal investigator of this FDA fund-
ed project. He told OTW, “With ICOR,
we are seeing what 2 1st century surveil-

Facet
Fixation
System

lance might start to look like, namely,
literature reviews, primary data collec-
tion, and working with clinician leaders
worldwide for multi-national investiga-
tions. We developed an algorithm that
allows us to combine summary data.
That is summary level information
obtained from each country/registry in
a harmonized fashion...data is strati-
fied by age, distribution of cement use,
head sizes, etc. You can combine this
harmonized information in a similar
way from each participating registry.”

Asked about recent ICOR results, Dr.
Sedrakyan noted, “The most interest-
ing findings are those involving the hip
bearings, mobile knee and posterior
stabilized knee implants. For example,
we compared fixed with mobile knees
and found that the mobile bearings had
worse outcomes than fixed bearings.
Because we were looking at specific
causes of revisions we can't tell why, but
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there was, in fact, a substantially higher
risk of revision associated with mobile
bearings...and, this is a long-term fol-
low-up study.”

“I think orthopedic surgeons need to
take note and think about possible rea-
sons for this. Within ICOR we are tak-
ing a patient-centered approach and
looking at all cause revision. Despite
these studies not yet receiving much
attention, in my opinion these are
groundbreaking findings not reported
before. Some estimates indicate that
30% of the bearings implanted annual-
ly might be mobile bearings. We need
to understand why these failures occur
and communicate this to the FDA. If
patients ask for a mobile device seek-
ing more functionality they have to be
aware of the risk. Moreover, based on
our systematic reviews they might not
necessarily be getting that additional
functionality. Many surgeons believe
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that these bearings are completely
similar in terms of long-terms out-
comes. Our hope is that this work will
reach the average practicing orthope-
dic surgeons so that their patients can
benefit from internationally accumu-

lated knowledge.”

“On another note, we just had the
annual meeting of Medical Device Epi-
demiology Network at FDA and dis-
cussed implementation of UDI (Unique
Device Implementation) program for
future surveillance of devices such as
hip and knee implants. This will be
extremely useful in tracking devices
throughout their lifetimes. Unfortu-
nately, major payers such as Medicare
are not interested in implementing UDI
even for implants within claims data
due to logistics and expenses. In addi-
tion, there are two additional problems
that we are facing. First, even if UDI is
implemented we need a way to easily
extract this from claims data and link
it to clinical data in order to study and
classify it. Second, we need to better
understand long-term outcomes. How
do you follow up with people? The only
way to know is if we link to other claims
(insurance, payor, or Medicare claims)
and see if long-term outcomes such as
revision occurs. But claims data sources
are not well integrated, and the longitu-
dinal data is limited.”

“We have just received a new grant to
create a network of U.S. registries that
will allow us to explore linking to claims.
It is a demonstration project that will
hopefully soon become a coordinated
registry network based on orthopedic
registry data, claims from data owners
and other stakeholders.”

Psychiatric Dx Greatly Increases

Complications, Discharge to Inpa-
tient Facility Depression, anxiety,

dementia and schizophrenia...one or

more of these issues are faced by some
orthopedic patients at one time or
another—and these psychiatric comor-
bidities can very well affect your sur-
gical outcomes. Wael Barsoum, M.D.,
president of Cleveland Clinic, Florida,
always suspected that orthopedic sur-
geons were undertreating patients with
psychiatric disorders. Dr. Barsoum,
who has overseen a 17-year analysis
of 8.3 million patients, tells OTW,
“There are few studies in orthopedics
that examine these issues and the roles
they may play in a patients recovery,
but the reality is that orthopedic sur-
geons encounter troubled patients on
a daily basis. With risk sharing and
bundled payments becoming the
status quo in the current healthcare
climate, understanding how these
comorbidities play a role in the over-
all treatment picture is essential.”

“We can predict which patients should
receive treatment, if he or she is not
already, for psychiatric problems before
undergoing surgery. Many of these
patients are likely treatable preopera-
tively; if we can get them the appropri-
ate treatment, their chances for better
physical outcomes are enhanced. If the
cost to treat these patients is substantial-
ly high due to increased adverse events
and poorer outcomes, some hospitals
and doctors will refuse to treat them. If
the hospital is getting a fixed amount of
money due to a bundled payment sys-
tem, they are likely to tell patients, ‘Go
to a tertiary care center.”

“Our findings show that if a patient has
schizophrenia—even if treated preop-
eratively—theirrisk of an adverse event
is 56% higher than a patient who does
not have this condition. For someone
who is depressed the risk of compli-
cations is 20% higher than someone
who is not depressed. Interestingly,
schizophrenia and depression predict
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the need for blood transfusions. While
we don’t have any definitive answers
as to why this is, patients with these
conditions often report fatigue, which
mimics anemia.”

“Discharge to an inpatient facility is a
substantially higher cost that a routine
discharge home. With that in mind,
consider the increased costs involved
with patients with dementia, who
were 4.5 times more likely to require
discharge to an inpatient facility than
patients without that diagnosis. Patients
with schizophrenia had a 2.4 times
higher chance of requiring this kind of
discharge, while for those diagnosed
with depression the risk was 1.1 times
higher than those without depression.
This information is critical in determin-
ing how we can best partner with our
psychiatric colleagues to optimize care
for these patients. Organ transplant
patients and bariatric surgery patients
routinely undergo a psychiatric exam
prior to surgery. I am not suggesting
that every orthopaedic patient needs
a psychiatric evaluation. However, if
an orthopedic surgeon finds yellow/
red flags in the psychiatric history of a
patient, he or she should have a psychi-
atric exam administered to that patient
preoperatively.”

“As we are now in a period of health-
care reform and risk sharing, it is more
imperative than ever that we are willing
to undertake appropriate risk stratifica-
tion. If you have a patient who is 92
with a history of renal failure, for exam-
ple, then you know that the cost will be
greater than doing hip replacement on
a healthy 62 year old with arthritis. The
issues we face are no different in terms
of mental health. A better understand-
ing of the increased risk is needed to
first, ensure that the patient is preop-
eratively optimized, and second, create
appropriate bundled care strategies.”
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COMPANY

First Combined Zim-
mer Biomet Quarter
Rocks

nvestors and the orthopedics industry
have been holding their collective breaths
waiting to see how the Zimmer Biomet
Holdings, Inc. merger is going to work out.

Revenue Rises

On October 29, 2015, company Presi-
dent and CEO Dave Dvorak put fears
to rest. He announced that in the first
quarter as a combined company, reve-
nue, on a pro forma, constant currency
basis, rose 0.7%. Investors practically
swooned, driving the company’s share
prices up by over $10 per share. Wells
Fargo analyst Larry Biegelsen said the
revenue was in line with consensus.

Due to the merger, net sales of Zimmer
Biomet increased 59.3% over the past
year on a reported basis. “In an operating
period marked by significant progress in
the execution of our sales channel inte-
gration, we generated sequential top-
line improvement and strong earnings
growth. As we exit this year and progress
through 2016, we are well positioned
to continue improving revenue growth
and delivering on our synergy commit-
ments,” Dvorak told analyst.
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ZIMMER BIOMET

Your progress. Our promise.

This wasn't Dvorak’s first big merger,
having successfully guided Zimmer
through its $3.2 billion merger with
Centerpulse AG (formerly Sulzer Med-
ica) in 2003.

Hips and Knees Up

On a pro-forma, constant currency
basis, knee sales did best, climbing
1.7%. Hips rose 0.3% and spine & CMF
were up 0.3%. S.E.T., a new reporting
category formed after the merger with
Biomet, including surgical, sports med-
icine, foot and ankle, extremities and
trauma, rose 1%.

The rise in knee sales was attributed
to the company’s Persona Knee, with
management also citing its Vanguard
Complete Knee System, as well as its

Courtesy of Zimmer Biomet

Vanguard 360 Revision Knee System
and bicruciate options, such as the Van-
guard XP Total Knee System. In hips,
Dvorak said he is “encouraged” by a
quarter-over-quarter improvement and
cited solid growth of the company’s G7
and Continuum Acetabular Systems, as
well as its Taperloc Complete Hip Sys-
tem and Avenir Hip system adding to
the portfolio effort.

Third Quarter Ortho Winners & Losers

Now that all the large orthopedics
companies have reported, BMO Capi-
tal Market analyst Joanne Wuensch
estimates that worldwide knee market
increased 2.1% ex-fx, against a tough
8% comp last year, and that Zimmer's
share decreased to 38.9% from 40.1%
year-over-year. She said DePuy Syn-

thes also showed a decline

. : Sales % t023.8% from 24.1% year-

Zimmer Blomet 3Q15 $ in million =~ Change* over-year, while Smith and

Total Sales $1,762.0 0.7% Nephew gained share to

Knees $632.0 1.7% 12.6% from 11.7% year-

Hips $434.0 03% over-year as did Stryker

- — — Corp. to 20.4% from
Surgical, Sports Medicine, Foot and Ankle, Extremities and Trauma $371.0 1.0% 19.99%

Dental $103.0 down 0.9%
Spine & CMF $148.0 0.3% In hips, Wuensch estimates
Other $74.0 down 0.9% | that the global hip market

Source: Zimmer Biomet Holdings, Inc.
* Pro forma constant currency

increased 1.0% ex-fx (ver-
sus 2.5% in the 3Q14). As
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in knees, Wuensch says Zimmers hip
share decreased to 33.9% from 34.7%
year-over-years, and Smith & Nephew’s
slid to 10.7% from 11.2%.

Share gainers were Stryker Corp. (to
24.0% from 23.3%) and DePuy Synthes
(to 26.9% from 26.6%).

Fears of the merger can now be put to
rest, said Wuensch. “Expense synergies
appear to be ahead of schedule, with
management increasing its expense
synergies by $20 million to $155 mil-
lion in the first 12 months. On the
expense side, early leverage can be
seen, with gross margins improving to
76.2% from 75.5% year-over-year.”

Management revised 2015 guidance,
moderating revenue growth to 1.0-
1.5% ex-fx from the previous guidance
of 1.5-2.0%. — WE

JBJS

LEGAL

Stryker and Zimmer
Biomet Heading to
Supreme Court

tryker Corporation and Zimmer
Biomet Holdings, Inc. are heading
to the U.S. Supreme Court over a patent
damage award that may have far reach-
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ing consequences on the size of patent
awards based on “willful infringement.”

Stryker Sued Zimmer

Back in 2010 Stryker sued Zimmer
over a portable lavage device that Zim-
mer manufactured to replace its bulky
machine. Pulsed lavage is a technique
that removes damaged tissue and cleans
bones during joint-replacement sur-

Inside the U.S. Supreme Court/Wikipedia.org
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gery. Stryker accused Zimmer of hiring
someone to basically reverse engineer
their device.

Stryker Wins Triple Damages

Stryker won the case and the trial judge
tripled the $70 million jury award,
“given the one-sidedness of the case
and the flagrancy and scope of Zim-
mer’s infringement.” After additional
costs were added, the final judgment in
the case was $228 million.

Zimmer Wins Appeal of Award Size

Zimmer appealed the award. A federal
circuit upheld the infringement verdict
but threw out the increased damage
award, saying that Zimmer had pre-
sented “reasonable defenses” to Stryk-
er’s claims.

Supreme Court Steps In

At least four justices on the Supreme
Court agreed to hear the case. The
Court will look at the appeals court
ruling that has made it more difficult
to get enhanced damages even if a jury
finds that the infringer knew of the
patent and used the invention anyway.
Companies can say they had a reason-
able belief the patent was invalid or
not infringed to escape the penalty for
“willful infringement.”

The effect is “immunizing infringers
from enhanced damages so long as they
present at least one plausible defense,”
said the Stryker petition to the Court.
Stryker argues the standard set by the
U.S. Court of Appeals for the Federal
Circuit, which handles patent cases, is
too rigid.

According to an October 19, 2005
Bloomberg story by Susan Decker and
Greg Stohr, the near-elimination of

higher damage awards is part of a
string of cases that have reduced the
amount that patent owners can col-
lect at trial. “The difficulty for the
courts has been in finding a balance
between deterring abusive lawsuits by
patent owners out for a quick buck
and ensuring competitors’ disputes
are resolved fairly.”

Brad Wright, a patent lawyer with
Banner & Wifcoff in Washington,
D.C., told Bloomberg, the justices
likely took the case because they
“view this as another example of
the Federal Circuit imposing rigid
bright-line rules as a predicate for
reaching a legal conclusion.”

In granting Stryker’s appeal the Supreme
Court said it would answer the follow-
ing two questions:

1. Has the Federal Circuit improp-
erly abrogated the plain meaning
of 35 U.S.C. § 284 by forbidding
any award of enhanced damages
unless there is a finding of will-
fulness under a rigid, two-part
test, when this Court recently
rejected an analogous framework
imposed on 35 U.S.C. § 285, the
statute providing for attorneys’
fee awards in exceptional cases?

2. Does a district court have discre-
tion under 35 U.S.C. § 284 to
award enhanced damages where
an infringer intentionally copied
a direct competitors patented
invention, knew the invention
was covered by multiple patents,
and made no attempt to avoid
infringing the patents on that
invention?

No dates for oral arguments were noted
in the Court’s decision to hear the case.
— WE
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MicroPort Modular
Neck Recalled

he FDA has announced a Class 1

Recall for the modular neck com-
ponent of a hip joint replacement sys-
tem made by Shanghai, China-based
MicroPort Orthopedics.

PROFEMUR Modular Neck/MicroPort Scientific
Corporation and RRY Publications

The recalled product is the PROFEMUR
Long Cobalt Chrome 8 Degree Varus/
Valgus Modular Neck, Part 1254. The
affected lots of the modular neck were
manufactured and distributed from mid-
June 2015 to the end of July 2015. Over
10,800 devices are part of the recall.

MicroPort sent a letter to distributors
and hospital staff on August 7, 2015
notifying them of the voluntary recall.
The company advised healthcare pro-
fessionals to review the notice, locate all
affected product, discontinue distribu-
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tion and use of the devices and return
the recalled product to its Arlington,
Texas-based distribution center.

Unexpected Rates of Fracture

The reason for the recall, according to
an October 2, 2015 FDA web posting,
is that company received reports of an
unexpected rate of fractures after sur-
gery related to this specific modular
neck. If the modular neck fractures, the
patient may experience sudden pain,
instability and difficulty walking and
performing common task. An acute
fracture will require revision surgery
to remove and replace the neck and
stem components. Acute fracture and
emergency revision surgery is a serious
adverse health consequence and could
lead to neurovascular damage, hema-
toma, hemorrhage, and even death.

Patients with the devices should con-
tinue to follow-up with their doctors as
prescribed by their surgeon, and should
seek treatment immediately if they
experience any sudden onset of severe
hip pain, difficulty walking, trauma to
the hip or leg, or tingling or loss of feel-
ing in their leg.

Hip implants continue to cause prob-
lems for some device makers. In Feb-
ruary, Johnson & Johnson’s DePuy
Synthes added $420 million to its $2.5
billion legal pot to resolve claims over
recalled hip implants.

Then in June, Smith & Nephew plc
pulled some hip implant sizes and relat-
ed components from the market after
data from the U.K's cost-effectiveness
watchdog found that smaller sizes of
the system had higher revision rates
than expected.

Providers with questions are encour-
aged to e-mail cathypark@ortho.

microport.com. — WE
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Orthofix’s Trinity Evo-
lution Reports High
Fusion Rates

Patients treated with Trinity Evolu-
tion, Orthofix International N.V’
cellular bone allograft (CBA), demon-
strated foot and ankle fusion rates of
over 86% at 12 months after follow-up.

In the largest such study of the allograft
to date, and published in Foot & Ankle
International, the investigators also
reported that the successful fusion
significantly correlated with improve-
ments in pain, function, and quality
of life (QOL), even in patients with
comorbidities such as obesity, diabetes
and smoking.

James Nunley, M.D., professor of ortho-
pedic surgery and director of foot and
ankle surgery at Duke University Medi-
cal Center in Durham, North Carolina,
and senior author of the journal article,
said the study observed fusion rates
using Trinity Evolution that were “high-
er than or comparable to fusion rates in
other published studies of autologous
corticocancellous bone graft (auto-
graft), a traditional gold standard used
in foot and ankle procedures.”

The prospective, multicenter, open-
label clinical study evaluated 92
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patients who underwent 153 foot and
ankle fusion procedures. Compared
with previous studies, this trial used
prospective enrollment and included
patients who were at high risk for bone
fusion failure due to age, diabetes or
obesity. The primary endpoint was
successful fusion based on high resolu-
tion computed tomography scans and
radiographs assessed by an indepen-
dent lab.

80%+ Fusion Rate

Based on radiographic effectiveness,
the company said the study dem-
onstrated a per joint fusion rate of
81.1% (124/153) at six months, which
increased to 86.8% (112/139) at 12
months. Additionally, comorbid factors
known to be associated with fusion fail-
ure (pseudoarthrosis), such as diabetes,
age and obesity, did not have a negative
effect in this study. There were no seri-
ous adverse events attributable to the
allograft as determined by an indepen-
dent consultant.

Orthofixs  Chief Scientific  Officer
James Ryaby, Ph.D. said the company
designed this study to include diabetic,
obese and older patients often seen by
foot and ankle specialists who might
not respond well to traditional allograft
and autograft materials. “These results
support Trinity Evolution as an impor-
tant alternative to autograft and other
bone growth materials in this difficult-
to-treat patient population.”

- .
Trinity Evolution/Orthofix International N.V.

y
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Trinity Evolution

Trinity Evolution, processed by the
Musculoskeletal =~ Transplant Founda-
tion (MTF), is a cryopreserved CBA
from allograft donor bone that facilitates
effective bone formation by providing an
osteoconductive scaffold, osteoinduc-
tive growth factors and osteogenic cells.
According to the company, Trinity Evo-
lution eliminates the need for harvesting
autograft from patients, which reduces
operating time and expense as well as
discomfort and potential complications.

The product is the predecessor of Trin-
ity Elite, a moldable bone graft material
and the progeny of Osteocel, launched
by Osiris Therapeutics, Inc. in 2005 as
the first commercial product in the U.S.
that contained adult allogeneic mesen-
chymal stem cells (MSCs) for use as a
transplant. In November 2005, Black-
stone Medical made a deal with Osiris
to distribute, non-exclusively, Osteo-
cel for use in promoting bone growth
under its tradename Trinity Matrix.
Blackstone was acquired by Orthofix in
September 2006. Osiris sold Osteocel
to NuVasive, Inc. in 2008.

Orthofix then partnered with MTF to co-
develop an allogeneic stem cell product.
Orthofix had been introduced to MTF in
mid-2007, as part of a plan to co-devel-
op and introduce an MTF processed
tissue form. Trinity Evolution, the new
MTF supplied tissue form, was launched
on July 1, 2009, immediately following
their rights to market Trinity Matrix.

In mid-2013, MTF and Orthofix com-
mercialized their next generation tis-
sue form, Trinity ELITE, which has all
the properties of Trinity Evolution, but
with putty like handling characteristics.

To date, according to the company,
there have been more than 135,000
procedures using Trinity Evolution and
Trinity Elite. — WE

LARGE JOINTS

How Motion Causes
Cartilage to Resorb
Leaking Liquid

David Burris, Ph.D., an assistant
professor in the Mechanical Engi-
neering Department at the University
of Delaware, has found some answers
to the question, “Why doesn't cartilage
deflate over the course of days, months
or years?”

Working from the idea that the carti-
lage was able to reabsorb the fluid that
leaks out when we're stationary, Dr.
Burris hypothesized that the reabsorp-
tion process was driven by hydrody-
namic pressurization. As indicated in
the October 12, 2015 news release, the
researchers “placed oversized cartilage
samples against a glass flat to ensure the
presence of the necessary wedge. They
found that at slow sliding speeds car-
tilage thinning and an increase in fric-
tion occurred over time,
but as the sliding speed
increased toward typi-
cal walking speeds, the
effect was reversed.”

Dr. Burris told OTW,
“From biphasic model-
ing, we know that car-
tilage loses fluid during
loading over time, but
in vivo measurements
show that although this
is true in static condi-
tions, articulation actu-
ally drives fluid back
into the tissue. The com-
munity has not under-
stood this mechanism
and given the impor-
tance of the fluid in the
tissue for mechanical
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and biological function, we felt this
was an absolutely critical scientific
question to answer. To date the only
hypotheses have been that migration
limits time in contact and articulation
exposes the contact to the bath, which
enable it to imbibe fluid to recover. We
were shocked to find the same recov-
ery mechanism others observe in the
natural joint in a contact that did not
involve migration and bath exposure.
The results suggest that hydrodynamic
pressure develops during articulation,
but instead of creating fluid films as
described in biomechanics textbooks,
these external pressures combat the
exudation process associated with inter-
stitial pressurization. We believe this
‘tribological rehydration” mechanism
is critical for sustaining joint function
and health and can be leveraged to pro-
vide unprecedented control in cartilage
studies while maintaining physiological
fluid pressures.”

Asked what orthopedic surgeons
should know about this work, Dr. Bur-
ris commented, “First, the results con-

Map of cartilage/Wikimedia Commons and Michael.durkan
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tradict the conventional wisdom that
articulation causes wear. The mecha-
nism we propose based on our results
suggest that the mechanical inten-
sity felt by the solid is far less when
active than when inactive. It suggests
that obesity, inactivity, and low ampli-
tude oscillations are more damaging
mechanically than normal activity. In
other words, we expect recommenda-
tions of 10,000 steps per day to also
benefit joint health (in addition to car-
diovascular, etc.).”

“Second, most textbooks focus on
lubrication during articulation and
suggest that fluid films are responsi-
ble for exceptionally low friction and
wear. The problem with this mental
model is that it fails to address how
our joints deal with static conditions
in which there are no fluid films. This
is critical since our joints are static
~95% of the time. Our research sug-

gests that the joint excels because it
is designed specifically to address
inactivity. Cartilage acts as a buffer
to the inevitable ‘crash landing’ when
motion stops. The extremely slow
exudation process ensures negligible
losses of lubrication over ~1 hour
of inactivity. When activity resumes,
this buffer is quickly refilled to pre-
pare cartilage for the next crash land-
ing. Joint replacement devices do
not possess such a buffer and there-
fore experience the full brunt of the
crash landing, poor lubrication, sur-
face damage, wear, and the biologi-
cal consequences thereof. If we want
reliable joint replacement devices, we
must stop striving to create fluid films
during articulation at all cost and start
focusing on mitigating stresses and
damage during long periods of static
loading; we need to leverage the inter-
stitial lubrication that nature exploits
so effectively.” — EH
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Low-Weight Training
DOES Increase BMD

Calhng into question the standard
thinking that training with heavy
weights is necessary to build bone min-
eral density (BMD), researchers from
Pennsylvania State University have
found that low-weight, high-repetition
resistance training does increase BMD

Wikimedia Commons and GeorgeStepanek
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in adults. The research, published in
The Journal of Sports Medicine and Physi-
cal Fitness, indicated that participants
who completed the study experienced
up to 8% bone mineral density increas-
es in the legs, pelvis, arms and spine.
The researchers also found that post-
menopausal women and osteopenic
individuals would benefit most from
a low-weight, high-repetition exercise
regimen. The study was funded by Les
Mills International, the creator of 13
global group fitness and team training
programs.

“These findings challenge the traditional
thought that high-weight, low-repetition
exercise is the ideal way to increase bone
mineral density,” said Jinger Gottschall,
associate professor and lead researcher
of the study conducted at Penn State, in
the October 26, 2015 news release. “This
is such a profound finding because low-
weight, high-repetition exercise is easily
attainable by anybody and everybody.
This approach could help at-risk popula-
tions minimize the risk of osteoporosis.”

In the study, 20 untrained adults com-
pleted a 27-week group exercise pro-
gram. Participants were assigned to one
of two groups that either completed
full-body ~ weight-training workouts
or workouts focused on building core
muscles, in addition to cardiovascular
workouts. The weight-training group
completed two to three BODYPUMP
classes per week. BODYPUMP is a low-
weight, high-repetition resistance train-
ing program in which the participants
used a bar and self-selected weights.

The team found a positive correla-
tion between squat strength and pelvis
bone mineral density, something the
researchers think may decrease the risk
of a hip fracture. In the study, people in
the weight-training group experienced
25% greater increase in leg strength
than those in the core group.

Dr. Gottschall told OTW, “Overall, the
most surprising and encouraging aspect
of the results was the magnitude of
change we measured in bone density at
multiple sites with low load, high rep-
etition weight training. In addition, the
correlation between leg strength and
hip bone density was a novel finding.
This singular detail can be extremely
beneficial to persons with low bone
density as well as older adults due to the
tragic consequences of hip fracture due
to falling. Our results are important for
orthopedic surgeons in order to edu-
cate their patients on the benefits of low
load, high repetition weight training to
assist in the prevention of fractures.”

“My continued goal at The Pennsyl-
vania State University and in collabo-
ration with Les Mills International is
to enhance and improve the current
physical activity guidelines for specific
populations. Together this research is
a critical component of personalized
medicine and how to develop an exer-
cise program that is ideal for each indi-
vidual.” — EH

$18.5 Million to Cleve-
land Clinic, Case
Western!

leveland  Clinic

and Case West-
ern Reserve University
School of Medicine
have received generous
grants from the Richard
J. Fasenmyer Founda-
tion in the past...and
now they have been
awarded $18.5 million
in new grants meant to
support collaborative
research efforts, physi-
cian recruitment and
sustain into perpetu-
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ity the Richard J. Fasenmyer Center
for Clinical Immunology at Cleveland
Clinic.

The award supports the longtime col-
laboration  between immunologists
Leonard Calabrese, D.O., of Cleveland
Clinic and Michael Lederman, M.D.,
of Case Western Reserve University
School of Medicine, two nationally
recognized investigators of HIV/AIDS
who were among the first researchers
to study the virus. The researchers will
continue their nearly 40-year collabo-
ration to investigate potential relation-
ships between autoimmune, inflam-
matory diseases, such as rheumatoid
arthritis, and HIV/AIDS.

The grant will also provide funding
for recruitment and support of junior
faculty, as well as the development of
a peer-reviewed Journal of Interesting
Immunology and Infectious Diseases at
the School of Medicine and Cleveland
Clinic. The gift will also make possible
the creation of a dual-track training
program in rheumatic and immuno-
logic infectious diseases.

“This grant recognizes 36 years of
dedication and collaborative research
of Drs. Calabrese and Lederman and
between Cleveland Clinic and Case
University—the

Western  Reserve

Leonard Calabrese, D.O., John Baechle, Michael Lederman, M.D., courtesy of
Cleveland Clinic and Case Western Reserve University School of Medicine
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visionary institutions that support their
work. Our investment affirms not only
the concern for others that our found-
er, Richard Fasenmyer, showed during
his lifetime, but also that the interplay
of research and clinical care are criti-
cal to creating a future without infec-
tious disease,” said John Baechle, board
president of the Richard J. Fasenmyer
Foundation, in the October 26, 2015
news release.

Dr. Calabrese told OTW, “The Fasen-
myer gift is, first and foremost, a stimu-
lus for collaborative research. Given
that our focus is autoimmune and auto
inflammatory diseases and in particular
the influence of infections, this could be
a stimulus to explore a wide variety of
diseases of importance to the orthope-
dic community including the immuno-
pathogenesis of inflammatory arthritis,
the immunopathogenesis of joint and
prosthetic infections and beyond.”

Asked what biologic therapies they will
pursue, he noted, “We are currently
focused on trying to understand how to
predict responses. We now practice in
an environment with multiple biolog-
ics for conditions such as RA, psoriatic
arthritis, ankylosing spondylitis and
other conditions. While they are highly
effective and even transformational
to many patients, they don't work for
everyone and we are unable to predict
responses. Developing a biomarker for
response is a holy grail that we would
like to pursue.”

“We are so proud of our close relation-
ship with the orthopedic community
in our institute and we believe that we
both have much to offer each other. 1
think our multi-disciplinary arthritis
clinic with shared space, personnel,
imaging and therapy is exemplary. We
want to build onto the research end of
this relationship.” — EH

Opiates Receptors
Increase to Battle Ar-
thritis

New research from The Univer-
sity of Manchester has shown for
the first time that the number of opi-
ate receptors in the brain increases to
combat severe pain in arthritis suffer-
ers. By applying heat to the skin using
a laser stimulator, Christopher Brown,
Ph.D. and his colleagues showed that
the more opiate receptors there are in
the brain, the higher the ability to with-
stand the pain.

Dr. Brown said in the October 23, 2015
news release, “As far as we are aware,
this is the first time that these changes
have been associated with increased
resilience to pain and shown to be adap-
tive. Although the mechanisms of these
adaptive changes are unknown, if we
can understand how we can enhance
them, we may find ways of naturally
increasing resilience to pain without the
side effects associated with many pain
killing drugs.”

As indicated in the news release, “The
study used Positron Emission Tomog-
raphy (PET) imaging on 17 patients
with arthritis and nine healthy controls
to show the spread of the opioid recep-
tors. This suggests that the increase in
opiate receptors in the brain is an adap-
tive response to chronic pain, allowing
people to deal with it more easily.”

Professor of
Cognitive Neu-
roscience at the
University, Wael
El-Deredy said,
“Receptor imag-
ing is challeng-
ing and requires
the co-ordina-
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tion of a large team to collect and analyse
the images. We are very lucky to have
this technique in Manchester. There are
very few places in the world where this
study could have been done.”

Dr. Brown told OTW, “There was
already evidence from animal studies
that opioid receptor upregulation may
occur in response to chronic pain,
and we helped confirm this in peo-
ple with arthritis. However, it was a
surprise that this upregulation would
have a relationship to pain threshold,
and this has led to us speculating that
opioid receptor upregulation may be
an adaptive response to chronic pain
that helps sufferers cope with it more
easily.”

“It is important for any clinician treat-
ing chronic pain patients to understand
that brain neurochemistry has an effect
on the amount of pain the patient feels,
and that this neurochemistry can be
altered with experience. This may help
explain why some patients recover bet-
ter than others after arthroplasty.”

Asked about future research, Dr. Brown
noted, “We are interested in whether
brain neurochemistry can be altered for
the better with lifestyle changes such
as exercise and relaxation, or through
psychological interventions. If so, we
might be able to improve outcomes
from many types of treatment includ-
ing pharmaceutical and surgical treat-
ments.” — EH

Week 6

Week 8 Week 10

journals.plos.org / Source: U.S. National Institutes of Health and Wikimedia Commons
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EXTREMITIES

Cartilage Repair
Translational
Research: Guidelines
Being Ignored

hat is the use of having recom-

mendations if no one follows
them? A team led by researchers from
the Perelman School of Medicine at
the University of Pennsylvania, has
plunged into the issue of regulatory
guidance documents and cartilage
repair. Indicating in the October 21,
2015 news release that there is “little
to no” adherence to the recommenda-
tions published by U.S. and European
regulatory agencies on how trans-
lational research is conducted and
reported in large animal models used
to study cartilage repair, the research-

coNTACTUs: 1-888-980-1197 | neurotech.us

VOLUME 11, ISSUE 35 |

ers undertook an evaluation of 114
large animal studies.

The team analyzed three sets of regula-
tory guidance documents published by
the U.S. Food and Drug Administra-
tion, the European Medicines Agency,
and the American Society for Testing
and Materials. The team looked at car-
tilage repair studies published over the
past two decades and scored the stud-
ies based on adherence to 24 categories
appearing in the guidance documents
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(such as animal age and gender, study
duration) and to the methods used for
determining successful outcomes, and
whether a follow-up MRI or clinical
evaluation were performed.

“When we started this project, we
assumed that there would be strong
positive correlation between the publi-
cation of the guidance documents and
the level of adherence to these guide-
lines following publication,” said Rob-
ert Mauck, Ph.D., an associate profes-
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sor of Orthopedic Surgery and Bioen-
gineering and director of Penn’s McKay
Orthopaedic ~ Research  Laboratory.
“However, when we completed our
analysis, we were surprised to find that
for the large animal studies we exam-
ined, most did not follow the guidelines
to any great extent. This got us think-
ing about the reasons behind the lack
of adherence, and the steps that could
be taken to help the field more closely
align with these recommendations.”

The research team also included Chris-
tian Pfeifer, M.D., of the Regensburg
University Medical Center and Mat-
thew Fisher, Ph.D., of North Carolina
State University and the University of
North Carolina at Chapel Hill, former
postdoctoral fellows in the McKay
Orthopaedic Research Laboratory.

Dr. Mauck told OTW, “We were quite
surprised to discover that the publica-
tion of the guidance documents from
regulatory and standards organization
had little impact on the field of pre-
clinical large animal models of carti-
lage repair, and how poor overall the
adherence to these guidelines was. This
made us consider the reasons for this
low adherence to and lead to a broader
discussion on the ways in which these
guidelines could be more widely imple-
mented and adopted by the field.”

“Orthopaedic surgeons should consid-
er these guidance documents as they
develop and participate in translational
studies that involve pre-clinical testing
in large animal models. They should
also participate in the formulation of
these documents, so that those assays
and outcomes most relevant to clini-
cal translation are represented in these
documents. Ultimately, the goal is to
improve the rate at which ideas transi-
tion to products, with the potential to
transform musculoskeletal regenerative
medicine.” — EH

VOLUME 11, ISSUE 35 |

Shoulder Dislocation:
Forget Surgery?

A ccording to a new study in the Jour-
al of Orthopaedic Trauma, patients

who are treated non-surgically have fewer
complications and return to work sooner.

“For severe AC [acromioclavicular]
joint dislocations, surgery is the com-
mon practice but theres not much
evidence to suggest this is actually the
best treatment,” said Michael McKee,
M.D. an orthopedic surgeon with St.
Michael’s Hospital in Toronto, Ontario,
in the October 22, 2015 news release.

The study involved 83 patients with mod-
erate to severe AC joint dislocations who
received either plate-and-screws surgery
followed by rehabilitation or non-surgical
treatment with sling and rehabilitation.
Those not undergoing surgery showed
greater mobility than the surgical patients
at follow-up sessions six weeks and three
months after their injury. There were no
significant differences between the groups
at six months, one year or two years after
their injury.

“Three months after the initial injury,
more than 75% of the patients who did
not have AC joint surgical repair were
able to return to work, whereas only
43% of those who underwent surgery
were back at work,” said Dr. McKee.

“The main advantages of surgery are
that the joint is put back in place and
the shoulder appears
more  symmetrical
and pleasing to the
eye,” said Dr. McKee.
“Thelong-termimpli-
cations of surgery for
AC joint dislocation
remain unclear when
compared to non-
operative treatment.”

St. Michael’s

Inspired Care.
Inspiring Science.

ORTHOPEDICS THIS WEEK
NOVEMBER 3, 2015

29

As indicated in the news release,
“Because the non-operative patients
did not have the dislocation put back
into place with surgery, they were
more likely to be dissatisfied with the
appearance of their shoulder compared
to the group who'd received surgery.
After one year, five per cent of the sur-
gical patients reported dissatisfaction
with the appearance of their shoulder
compared to 16% of the non-surgical
patients. That gap widened after the
second year, when more than 21% of
non-surgical patients had issues, com-
pared to four per cent of those who'd
received surgical repair.”

Dr. McKee told OTW, “The biggest sur-
prise to me was the fact that patients
treated with surgical stabilization did
not improve more quickly than those
treated non-operatively. In our other
studies, for example of clavicle frac-
tures, the surgical group showed dra-
matically better improvement early,
compared to non-operative treatment.
There is obviously an intrinsic differ-
ence to how the body recovers from an
AC joint injury.”

“I think surgeons will use this informa-
tion properly. We don't say you should
never operate, we simply say that in the
short term, the operation provided little
benefit and should not be performed
routinely. However, there are some
specific circumstances where it may be
warranted. In general, our study sup-
ports a non-operative approach to this
particular shoulder injury.” — EH

-
| X Z

Michael McKee, M.D., courtesy of St. Michael’s Hospital
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Uniquely Osteocon-
ductive and Porous
PEEK Device Gets
FDA Nod

ertera Spine has received U.S.

Food and Drug Administration
510(k) clearance for a uniquely osteo-
conductive and porous PEEK Cervical
Interbody Fusion Device called simply
COHERE.

The implant’s proprietary surface technol-
ogy is porous and is based on Zeniva PEEK
resin from Solvay Specialty Polymers.

Several PEEK implants with porous or
rough metal coatings are in use today.
But COHERE is the first FDA cleared
spinal implant manufactured entirely
out of PEEK which also is porous.

Co-founder and CEO of Vertera Spine
ChrisLee,Ph.D.,told OTW, “Our prima-
ry development objective for COHERE
was to address the biologic challenges
associated with current PEEK devices
while keeping manufacturing costs
low. Numerous companies have tried
to make PEEK more osteoconductive
by adding materials like titanium to
the implant surface or hydroxyapatite
to the bulk material. These offerings
have several inherent problems related
to their mechanical durability and cost
associated with added material.”

“We took a fundamentally different
approach by growing a porous PEEK
network directly from COHERES sur-
face, thus maintaining PEEK’s advanta-
geous mechanical properties, while also
allowing bone to mechanically inter-
lock directly within the porosity with-
out eliciting fibrous encapsulation. In

the end, we believe we have developed
an elegant, more cost-effective solution
with superior mechanical and biologi-
cal performance that can also be advan-
tageous for implants outside of spine.”

The underlying technology for
COHERE, PEEK Scoria, “represents a
breakthrough in how surface technolo-
gies are applied to medical devices,”
according to Dr. Lee. The PEEK Scoria
technology came from research con-
ducted at Duke University and the
Parker H. Petit Institute for Bioengi-
neering and Bioscience at Georgia Insti-
tute of Technology.

Unlike other PEEK surface treatments
that are coated onto the device, Scoria
is grown directly out of the solid PEEK
Zeniva material. As a result, the implant
has a seamless surface-to-solid material
interface. The company believes that
this type of PEEK implant surface is
more durable than metal coatings and
two times stronger under shear loading
than trabecular bone.

Because PEEK Scoria can be fabricat-
ed onto the device without using any
additive material, manufacturing costs
are lower than metal-coated implants
which should result in more competi-
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tive pricing as compared with more tra-
ditional coated PEEK implants or even
titanium-coated fusion devices.

“The FDA clearance of COHERE repre-
sents a significant milestone for Vertera
Spine and fusion devices in spine,” said
Dr. Lee. “Given the new economics of
healthcare, market demands are shift-
ing towards more effective implant
technologies at a better price. COHERE,
featuring surface porous PEEK Scoria,
will be the first in a new generation
of biomedical implant innovations to
meet this demand.”

Vertera Spine is a privately held medi-
cal device company working to develop
and commercialize a portfolio of surgi-
cal solutions that use or complement its
patented porous surface technology to
address critical clinical needs in spine
procedures.

Solvay Specialty Polymers is a global
supplier of high-performance thermo-
plastics offered for use in permanent
and prolonged exposure implants and
limited exposure devices. Solvay is an
international chemical group head-
quartered in Brussels. Its companies
employ about 29,400 people in 55
countries. — BY

Courtesy of Vertera Spine
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Lumbar Spine Surgery
in Parkinson’s Pa-
tients: Good Results

Risearchers from New York and Israel
ave taken on an unusual topic...
lumbar spine surgery in patients with
Parkinson’s disease. The investigators,
from Hadassah Hebrew University Med-
ical Center in Jerusalem, and Beth Israel
Medical Center and Hospital for Special
Surgery (HSS) in New York City, found
that Parkinson’s patients fared well after

Wikimedia Commons, Andrew Huth and RRY Publications, LLC

undergoing lumbar spine surgery, and
experienced a decrease in pain.

According to the study, the team identi-
fied 96 patients who underwent lum-
bar spine surgery between 2002 and
2012. Of these, 72 had spinal stenosis,
17 experienced spondylolisthesis, and
7 suffered from coronal and/or sagittal
deformity. The visual analog scale for
back pain improved from 7.4 cm pre-
operatively to 1.8 cm postoperatively.
The visual analog scale for lower-limb
pain improved from 7.7 cm preopera-
tively to 2.3 cm
postoperatively.
The Oswestry
Disability Index
score  dropped
from 54.1 points
to 17.7 points at
the time of the lat-
est follow-up.

Josh  Schroeder,
M.D., an orthope-
dic surgeon with
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Hadassah Hebrew University Medi-
cal Center, told OTW, “The study was
prompted by several patients who suf-
fered from Parkinson’s disease. We tried
to locate existing data on the topic, but
could not find any large study on Par-
kinson’, despite this being a disease
that affects 5% of the elderly popula-
tion.”

‘I was surprised to see that most
patients do well after surgery. Some-
times less is more, and doing a smaller
surgery might be better for the patient.
Ours is the first large study on Parkin-
son’s patients, and it taught us to divide
the patients into groups from mild to
severe Parkinson’s disease.”

“In the future, a large prospective study
is mandated, if possible to include neu-
rodegenerative diseases such as muscu-
lar dystrophy and more. The important
message is, ‘See the patient, tailor the
procedure to the patient and under-
stand that input from a neurologist is
critical.” — EH
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