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nia Davis Medical Center, Sacramento, CA, USA),
Michael J. Alaia (New York University — Hospital for
Joint Disease, New York, NY, USA), Kenneth Montini
(Pennsylvania State University, Hershey, PA, USA),
Matthew J. Lopez (University of California Davis
Medical Center, Sacramento, CA, USA), Paul E. Di
Cesare (University of California Davis Medical Cen-
ter, Sacramento, CA, USA)

FIXED VERSUS MOBILE WEIGHT-
BEARING PROSTHESIS IN TOTAL KNEE
ARTHROPLASTY

Primary Author: Mohammad Amin. Nourian, Hami-
dreza Shemshaki

Institution: Kerman University of Medical Sciences,
Kerman, Iran

Co-Authors: Mohammad Dehghani (Isfahan Univer-
sity of Medical Sciences, Isfahan, Iran), Mahboobeh
Faridan Esfahani (Isfahan University of Medical
Sciences, Isfahan, Iran), Mohammad Amin. Eshaghi
(Isfahan University of Medical Sciences, Isfahan,
Iran)

JISRF Creates
Institutional
Review Board

ISRF’s Board of Directors have approved
the formation of an Investigational Review
Board (IRB).

JISRF has a long rich history of conducting
clinical/surgical research projects. There has
been considerable interest in JISRF establish-
ing a formal IRB Committee. The specific pur-
pose of this IRB Committee is to assure, both
in advance and by periodic review, that appro-
priate steps are taken to protect the rights and
welfare of humans participating as subjects in
a research study. JISRF’s IRB Committee will
attempt to ensure protection of subjects by re-
viewing research protocols and related materi-
als. IRB protocol review assesses the ethics of
the research and its methods, promotes fully in-
formed and voluntary participation by prospec-
tive subjects capable of making such choices
and seeks to maximize the safety of subjects.

JISRF has lectured and published on ethics and
full disclosure since 1993. The Board sees the
IRB Committee as a next logical step in inter-
disciplinary research and education while pro-
tecting the individual patients rights on full dis-
closure with regard to decision making of new
technologies and potential conflict of interest in
an ever changing health care environment.

Research grants, charitable contributions and
revenue from our general fund support the
IRB’s work.
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~22~.  The 5-Year Results of Tantalum
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¥

Arthroplasty
Primary Author: Ivan De Martino

Institution: Orthopaedic Unit — Catholic University
of the Sacred Heart, Rome, Italy

Co-Authors: Rocco D’Apolito (Orthopaedic Unit —
Catholic University of Magna Graecia, Catanzaro,
Italy), Carlo Fabbriciani (Orthopaedic Unit — Cath-
olic University of Magna Graecia, Catanzaro, Italy),
Giorgio Gasparini (Orthopaedic Unit — Catholic
University of Magna Graecia, Catanzaro, Italy)

We report the 5-year results of 26 porous tantalum
cones (“Trabecular Metal Cone,” Zimmer Inc., War-
saw, IN) implanted for severe femoral and/or tibial
bone loss in 18 patients (12 women and six men)
during revision TKA. Patients had an average age of
73 years at the time of the procedure. In this series,
patients had a mean of 2.5 prior total knee arthro-
plasties. According to the Anderson Orthopaedic Re-
search Institute (AORI) bone defect classification,
all femoral and tibial defects were rated 2B and 3.
A femoral cone was inserted in six patients, a tibial
cone was inserted in five, a double cone in five (fem-
oral and tibial) (Fig.1), and a triple cone in one (one
femoral and two tibial). Twenty-four cones were im-
pacted and two were cemented. Five patients were

Fig.l

revised for aseptic loosening and 13 for infection.
A two-stage procedure was used in all septic cases.
A constrained condylar implant (LCCK, Zimmer,
Warsaw) was inserted in six patients and a rotating
hinge knee implants (RHK, Zimmer, Warsaw) in 12.
The diaphysis was cemented in three cases and the
metaphysic in 15. Offset stems were used in half of
cases. The average preoperative Knee Society Score
improved from 31 to 76 at 5 years follow-up. Radio-
logical follow-up revealed no evidence of loosening
and implant migration. All the radiographs showed
good osteo-integration after 1 year. There were two
cases of recurrent infection. In both cases, cones
were noted to be well fixed to the bone at the time
of explant. This study reveals a low infection rate
(11%). Our excellent clinical and radiological results
indicate that metaphyseal tantalum cones represent a
valid option in revision total knee with severe bone
defects.

Is Knee Arthrodesis an Effective
Treatment for a Failed Infected Revision
TKA?

Primary Author: Francesco lacono

Institution: Istituto Ortopedico Rizzoli, Bologna,
Italy

Co-Authors: Danilo Bruni (Istituto Ortopedico Riz-
zoli, Bologna, Italy), Giovanni Francesco Raspugli
(Istituto Ortopedico Rizzoli, Bologna, Italy), Mirco
Lo Presti (Istituto Ortopedico Rizzoli, Bologna, It-
aly), Maria Pia Neri (Istituto Ortopedico Rizzoli,
Bologna, Italy), Marco Nitri (Istituto Ortopedico
Rizzoli, Bologna, Italy), Ibrahim Akkawi (Istituto Or-
topedico Rizzoli, Bologna, Italy), Maurilio Marcacci
(Istituto Ortopedico Rizzoli, Bologna, Italy)

INTRODUCTION: Infection after revision total
knee arthoplasty (R-TKA) for previous septic TKA
can be a challenging problem to treat due to loss of
bone stock and soft tissue integrity. In these cases,
arthrodesis is a well-recognized salvage procedure.
The aim of this retrospective study was to compare
the results of knee arthrodesis performed by using

either an external fixator (EF) or an intramedullary
(IM) nail.

METHODS: The study included 34 knee arthrod-
esis divided in two groups: First group included 12
patients treated with EF; second group of 22 patients
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dealt with IM nail. Clinical and functional evalua-
tion was performed using the Visual Analogue Scale
(VAS) and the Lequesne Algofunctional Score
(LAS). Full-length radiographs were used to verify
limb-length discrepancy.

RESULTS: VAS and LAS results showed a substan-
tial improvement relative to preoperative condition
in both groups. However, the LAS was significantly
better in the IM nail group. The mean leg-length dis-
crepancy was significantly greater (4.5 cm) in the
first group than in the second one (0.8 cm). No re-
currence of infection was observed in the EF group,
while there were three recurrent infections in the IM
nail group.

CONCLUSIONS: Our study supported the existing
literature and found that reinfection after R-TKA can
be effectively treated with arthrodesis. In presence of
massive bone loss, we recommend arthrodesis with
IM nail used as endoprosthesis, without bone-on-
bone fusion, to produce a stable and painless knee,
while preserving the limb length. IM nail allowed us
to get a better functional result than EF.

The Adductor Tubercle is a Reliable
Landmark to Determine Joint Line in
Total Knee Arthroplasty

Primary Author: Francesco lacono

Institution: Istituto Ortopedico Rizzoli, Bologna,
Italy

Co-Authors: Danilo Bruni (Istituto Ortopedico Riz-
zoli, Bologna, Italy), Giovanni Francesco Raspugli
(Istituto Ortopedico Rizzoli, Bologna, Italy), Mirco
Lo Presti (Istituto Ortopedico Rizzoli, Bologna, Ita-
ly), Maurilio Marcacci (Istituto Ortopedico Rizzoli,
Bologna, Italy)

INTRODUCTION: Joint line position in primary
and revision total knee arthroplasty (TKA) is impor-
tant to achieve stability, reduce anterior knee pain,
and restore motion. The assessment of the femoro-
tibial joint line is, both on the X-rays and intraop-
eratively, still controversial. The ratio of the distance
between medial epicondyle or adductor tubercle and
joint line to the transepicondylar width of the femur
was proposed. The aim of our study was to confirm
the linear correlation between the femoral width
(FW) and the distance from the adductor tubercle to

the joint line (ATJL) and to prove the hypothesis that
preoperative radiographic measurements can be reli-
ably reproduced intraoperatively.

MATERIAL & METHODS: Standard anteroposte-
rior knee radiographs of 40 patients who underwent
TKA for knee osteoarthritis were included in the
study.

FW and the distance of ATJL were measured on pre-
operative X-rays by three surgeons and intraopera-
tively by two surgeons. Correlation between FW and
this measurement was evaluated. The ratio between
FW and ATJL was calculated using linear regression
analysis. Intratester and intertester reliability was as-
sessed.

RESULTS: Linear correlation between FW and
ATJL (r=0.8) was found. Interobserver and intraob-
server reliability for ATJL were 0.8 and 0.9, respec-
tively. The ratio between FW and ATJL was 0.54.

CONCLUSION: We conclude that adductor tuber-
cle can be used as a morphologic landmark to de-
termine the knee joint line position. Repeatability
is good; because a linear correlation between FW
and the distance of ATJL was found, the ratio can be

useful to calculate the joint line level from femoral
width before R-TKA.

Morphometric Measurements of Resected
Femur and Tibia in Indian Knees:
Correlation to Current Knee Arthroplasty
Systems

Primary Author: Abhishek Bansal

Institution: Sports Injury Centre, Safdarjang Hospi-
tal, New Delhi, India

Co-Author: Naval Bhatia (Sports Injury Centre,
Safdarjang Hospital, New Delhi, India)

BACKGROUND: Maximum implant coverage of
the resected bone surfaces is highly desirable for
long-term survivorship of total knee arthoplasty
(TKA). Clinical data suggests that the anatomical
profiles of Asian knees are smaller than Caucasian
population. The paucity of anthropometric data con-
cerning the morphological dimensions of distal end
of femur and proximal part of tibia in Indian subjects
undergoing TKA is the single most prominent deter-
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rent to development of an implant system best suited
to this group of world population. The objective of
this study was to collect anthropometric measure-
ments of Indian knees and to correlate these dimen-
sions with the current prosthesis systems.

METHODS: Anthropometric data on the distal part
of femur and proximal tibia was collected from 100
Indian knees. The study included 72 women and 28
men of mean age 59.3 years. Anteroposterior and
mediolateral dimensions of femur and tibia were
measured, and characterization of the aspect ratio
(medio-lateral to Antero-posterior dimensions) was
made. The available data from four knee arthroplasty
systems was compared.

RESULTS: The aspect ratio of the femoral compo-
nent among the compared systems shows wide vari-
ation. While the components available show little
change in the aspect ratio, the morphometric data
shows an inverse relation between the aspect ratio
and the anteroposterior size of the knee. The female

INTRAOPERATIVE DATA FORM

DATE SURGEON CASE REF

LEFTKNEE [J]  RIGHT KNEE[] MALE[] FEMALE[] AGE

DISTAL FEMUR — RESECTION DIMENSIONS: (Measure after appropriate bone cuts are made)

DISTAL RESECTION: [] $mm
10mm
] 12mm

FEMORAL EXTERNAL ROTATION: __ degrees

FEMORAL VALGUS ANGLE: Actual AP size F. com

PROXIMAL TIBIA — RESECTION DIMENSIONS: (Measure afier bone cut is made)

- Tibial comp. Tibial Insert

TIBIAL VARUS/VALGUS ANGLE: D NEUTRAL D OTHER
N:[] 2Zmm (Low side) POSTERIOR SLOPE: [[] 3 degrees (std)
[J 8mm (High side) [J other

Indian knees being smaller pose a greater problem
of mediolateral overhang with the currently available
knee systems. The tibial morphometry also demon-
strated a similar correlation as on the femoral side.
None of the compared systems could satisfactorily
replicate the actual dimensions.

CONCLUSION: Our results will allow the develop-
ment of knee replacement implants better suited to
the Indian population.

Comparison of Minimally Invasive Direct
Anterior Versus Posterior Total Hip
Arthroplasty Based on Inflammation and
Muscle Damage Markers

Primary Author: Anthony S. Unger

Institution: George Washington University, Washing-
ton, DC, USA

BACKGROUND: A number of surgical approaches
are utilized in total hip arthroplasty. It has been hy-
pothesized that the anterior approach results in less
muscle damage than the posterior approach. We pro-
spectively analyzed biochemical markers of muscle
damage and inflammation in patients treated with
minimally invasive total hip arthroplasty with an
anterior or posterior approach to provide objective
evidence of the local soft-tissue injury at the time of
arthroplasty.

METHODS: Twenty-nine patients treated with
minimally invasive total hip arthroplasty through a
direct anterior approach and 28 patients treated with
the same procedure through a posterior approach
were prospectively analyzed. Perioperative and ra-
diographic data were collected to ensure cohorts
with similar characteristics. Serum creatine kinase
(CK), C-reactive protein (CRP), interleukin-6 (IL-
6), interleukin-1 beta (IL-1b), and tumor necrosis
factor-alpha (TNF-a) levels were measured preop-
eratively, in the post-anesthesia-care unit (except for
the CRP level), and on postoperative days 1 and 2.
The Student t test and Fisher exact test were used to
make comparisons between the two groups. Indepen-
dent predictors of elevation in levels of markers of
inflammation and muscle damage were determined
with use of multivariate logistic regression analysis.

RESULTS: The levels of the markers of inflammation
were slightly decreased in the direct-anterior-ap-
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proach group as compared with those in the pos-
terior-approach group. The rise in the CK level in
the posterior-approach group was 5.5 times higher
than that in the anterior-approach group in the post-
anesthesia-care unit (mean difference, 150.3 units/L
[95% CI, 70.4 to 230.2]; p < 0.05) and nearly twice
as high cumulatively (mean difference, 305.0 units/L
[95% CI, 246.7 to 656.8]; p < 0.05).

CONCLUSIONS: We believe that the anterior total
hip arthroplasty approach used in this study caused
significantly less muscle damage than did the pos-
terior surgical approach, as indicated by serum CK
levels. The clinical importance of the rise in the CK
level needs to be delineated by additional clinical
studies. The overall physiologic burden, as demon-
strated by measurement of inflammation marker lev-
els, appears to be similar between the anterior and
posterior approaches. Objective measurement of
muscle damage and inflammation markers provides
an unbiased way of determining the immediate ef-
fects of surgical intervention in patients treated with
total hip arthroplasty.

Patient-Specific Total Knees Demonstrate
a Higher Manipulation Rate Compared to
“Off-the-Shelf” Implants

Primary Author: Amar S. Ranawat

Institution: Hospital for Special Surgery, New York,
NY, USA

Co-Author: Peter B. White (Hospital for Special Sur-
gery, New York, NY, USA)

OBJECTIVE: Patient-specific or “custom” total
knee replacements have been designed to fit the ar-
thritic knee in primary total knee arthroplasty (TKA)
better than “off-the-shelf” implants. Using computer
technology, patient-specific cutting-blocks and cus-
tom-made implants are created to more accurately fit
the contour of the knee and reproduce the anatomic
J-curve with the hope of providing a better functional
outcome.

PURPOSE: This retrospective, matched-pair study
evaluates manipulation under anesthesia (MUA)
rates in cemented patient-specific cruciate-retaining
(PSCR) TKA compared to that in both cemented
posterior-stabilized (PS) and non-cemented cruciate-
retaining rotating-platform (NC CR RP) TKA.

MATERIALS AND METHODS: From 2010
through November of 2012, 21 PSCR TKAs were
performed in 19 patients. Using medical records from
our patient database, these patients were matched for
age, side, deformity, diagnosis, Charnley Class, and
preoperative range of motion (ROM) with 42 PS
TKAs performed during the same time period by the
same surgeon using the same intra- and postoperative
protocols. Additionally, 11 NC CR RP TKAs were
performed and evaluated based on the same criteria.
Pre- and postoperative radiographs were performed
using criteria as described by The Knee Society.

RESULTS: Preoperatively, the custom CR RP TKA
cohort had a larger average ROM compared to the
PS TKA cohort (P-value= 0.006). Postoperatively,
however, the custom CR RP TKA cohort overall
was found to have a significantly decreased aver-
age ROM compared to both the PS and NC CR RP
TKA cohorts (2.0°-110.6° P-value= 0.0002 and 2 .4°-
117.3° P-value= 0.0003, respectively). Six of the 21
(28.6%) PSCR TKAs performed underwent MUA
to improve postoperative ROM. One manipulation
was unsuccessful and the patient is scheduled for
revision for arthrofibrosis. No patients in either the
matched PS group or the CR RP group underwent
postoperative MUA. Clinical and radiographic anal-
ysis including preoperative ROM, deformity, side,
Charnley Class, posterior tibial slope angle, epicon-
dylar axis and posterior condylar offsets provided no
insight into the reason for this higher MUA rate in
the PSCR knees.

CONCLUSION: MUA rates in the patient-specific
TKA group were significantly higher than that in the
matched PS and NC CR RP groups. No correlations
were found to clearly indicate the cause of the higher
MUA rate among the PSCR knees. Early manipula-
tion is recommended for stiffness with these custom
devices.

LEVEL OF EVIDENCE: Level III, Retrospective
comparative study

KEYWORDS: Patient-specific total knee, Manipu-
lation, TKA
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Two-Year Survivorship of Robotically
Guided Unicompartmental Knee
Arthroplasty

Primary Author: Andrew Pearle

Institution: Hospital for Special Surgery, New York,
NY, USA

Co-Authors: Thomas Coon (Coon Joint Replace-
ment Institute, St. Helena, CA, USA), Martin Roche
(Holy Cross Hospital, Ft. Lauderdale, FL, USA), Jon
Dounchis (Naples Community Hospital, Naples, FL,
USA), Todd Borus (Legacy Salmon Creek Medical
Center, Vancouver, WA, USA), Frederick Buechel, Jr.
(Physicians Regional Medical Center, Naples, FL,
USA)

INTRODUCTION: Successful clinical outcomes
following unicompartmental knee arthroplasty
(UKA) depend on component positioning, soft tis-
sue balance and overall limb alignment, which can
be difficult to achieve using manual instrumentation.
Recently, robotically guided technology has been
used to improve postoperative implant positioning
and limb alignment in UKA with the expectation
that this will result in greater implant longevity. This
multicenter study examines the survivorship of this
robotically guided procedure coupled with a novel,
anatomically designed UKA implant at 2 years fol-
low-up.

OBJECTIVES: This study examines the 2-year
survivorship and patient satisfaction of an anatomi-
cally designed UKA implant using a new robotically
guided technology that has been shown to improve
implant positioning and alignment.

METHODS: 788 patients (890 knees) from six sur-
geons underwent robotically guided unicompart-
mental arthroplasty surgery and reached a minimum
2-year follow-up. The tibial component was a fixed
bearing, metal backed onlay design. Patients were
consecutive for each respective surgeon and were
also each surgeon’s first series of patients for that
implant system. As part of an Institution Review
Board ( IRB)-approved study, every patient was con-
tacted and asked a series of five questions to deter-
mine implant survivorship and patient satisfaction at
a 2-year follow-up. Six hundred and twenty patients
(701 knees) enrolled in the study; the overall enroll-
ment rate was 79%. There were 352 males and 266
females; the average age was 70+9.23 years (range

39-93) and the average body mass index (BMI) was
29.35+4.59 (range 18.97-47.77). The average fol-
low up at the time the patients were contacted was
30+5.53 months (range 22-42).

RESULTS: Eight knees were reported as revised
within 24 months after the index procedure, yield-
ing a 2-year revision rate of 1.1%. The average time
to revision was 11 months. Five patients returned to
their same surgeon for the revision procedure. Seven
knees were revised to a total knee arthroplasty; one
knee was revised to another UKA. 71% of patients
reported feeling “Very Satisfied” with their overall
knee function. 22% of patients reported feeling “Sat-
isfied”; 3% of patients reported feeling “Neutral”;
3% of patients reported feeling “Dissatisfied”; and
1% of patients reported feeling “Very Dissatisfied.”

CONCLUSION: Excellent survival and satisfaction
outcomes were noted in this subset of patients at 2
years postoperative. This robotically guided proce-
dure shows promise of improved survivorship rates
for UKA compared to what is currently reported in
implant registries and comparative studies. These
promising results indicate that improved implant
placement accuracy achieved with robotic assistance
leads to improved implant survivorship and patient
outcomes.

Robotic-Assisted Total Hip Arthroplasty
Improves Accuracy and Clinical Outcome
Compared with Manual Technique

Primary Author: Michael A. Conditt

Institution: MAKO Surgical Corp., Ft. Lauderdale,
FL, USA

Co-Author: Richard Illgen (University of Wisconsin
— Madison, Madison, WI, USA)

INTRODUCTION: Accurate implant placement
affects outcome of total hip arthroplasty (THA).
Component malposition contributes to edge load-
ing, impingement, wear, dislocation, and leg-length
discrepancy (LLD). Significant component malposi-
tion rates persist with manual THA (mTHA) even in
the hands of experienced surgeons. Robotic-assisted
THA (rTHA) utilizes computer-assisted haptically
guided bone preparation and implant insertion to im-
prove accuracy. The goal of this study is to review
an 11-year experience comparing implant placement
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and clinical outcome with primary mTHA and rTHA.

METHODS: Prospective analysis of primary THA
performed by one fellowship trained surgeon at
one academic center were recorded at several time
points: The first 100 consecutive mTHAs in clini-
cal practice (Group 1- year 2000), the last 100 con-
secutive mTHA before use of rTHA (Group 2- year
2010), and the first 100 consecutive rTHA (Group 3-
year 2011). All mTHAs and rTHAs were performed
using a posterior-lateral approach, cementless im-
plants, and metal on cross-linked polyethylene bear-
ings. Groups were compared regarding age, sex,
body mass index (BMI), diagnosis, femoral head
size, blood loss (EBL), operative time, early disloca-
tion and infection rates (<6 months), LLD, and liner
fracture rate. Implant positions were measured using
validated software to determine acetabular abduction
(AB), anteversion (AV), and LLD. The Lewinnek
safe zone was used to define the target acetabular po-
sition (AB- 30°-50°, AV- 5°-25°).

RESULTS: No differences were noted between
groups in age, sex, BMI, or diagnosis (Table 1). Av-
erage operative times improved in mTHA with clini-
cal experience (Group 1 versus Group 2) (p<0.0001)
and were 14 minutes longer with rTHA compared

TABLE 1- Manual THA vs. Robotic Assisted THA

Group 1:1% Group 2:last 100 Group 3:1=100rTHA
100 mTHA mTHA beforeuse of | (year2011)
(year2000) robot (year 2010)

Age 62.5 60.8 62.3

Sex M-42%, F-58% | M-50%, F-50% M-51%, F49%

EMI 30.0 29.5 29.2

Dx:

oA 1% 291% 95%

AVN 17% 8% 5%

RA/infl 2% 1% 0%

arthritis

Average 31.0mm 34.6mm 35.2mm

femoral head

size

Early 5% 3% 0%

Dislocation

rate

LLD:

average 6.6mm 4.4mm 3.4mm

z16mm 9% 1% 1%

EBL 333cc 437cc 357cc

Early deep 0% 0% 0%

infection

Average OR 160 minutes 129 minutes 143 minutes

Time

Acetabular AB | 66% 91% 98%

in target zone

Acetabular AB | 20% 0% 0%

»55 degrees

Acetabular AV | 40% 48% T6%

in target zone

Acetabular AV | 31% 45% 75%

and ABin

target zone

Acetabular 4% 0% 0%

liner fracture

rate

with Group 2 mTHA (p<0.0001). Average EBL was
less with rTHA than with mTHA (Group 1 or 2)
(p<0.0001). Implant head size was smaller in Group 1
compared with Group 2 and 3 (p<0.0001) and slight-
ly larger for Group 3 compared to Group 2 (p=0.037)
(Table 1). Significant improvement in acetabular AB
occurred with 10 years of mTHA clinical experience
(Group 1 versus Group 2) (p<0.0001). Significant ac-
etabular AV malposition remained in Group 2 mTHA
that was reduced using rTHA (Group 2 versus Group
3- Table 1) (p<0.0001). Improved implant position
with rTHA correlated with lower dislocation rates
compared with mTHA (Group 3 versus Group 1 and
2) (p<0.001). Liner fractures occurred in 3% of cases
in Group 1 and were associated with implant malpo-
sition (p=0.02).

DISCUSSION: A decade of clinical experience im-
proved acetabular component AB positioning with
manual techniques, but significant outliers remained
regarding acetabular AV. rTHA further improved ac-
etabular component positioning and reduced early
dislocation rates compared with mTHA (p<0.05).
Component malposition has been shown to correlate
with liner fracture, LLD, and dislocation rates. Clini-
cal experience, improved component positioning,
and increased femoral head size with mTHA resulted
in reduced rates of dislocation and LLD. Operating
room times were 14 minutes longer for rTHA com-
pared with mTHA, but this was not associated with
increased EBL or infection rates. These encouraging
early results with rTHA deserve further analysis at
longer follow-up intervals to determine if improved
component position will translate into cost-effective
improvements in long-term clinical outcome.

Perioperative QOutcomes in Patients with
and without Workers’ Compensation
Claim Treated with Total Knee
Arthroplasty

Primary Author: Nicholas B. Schraut

Institution: University of Illinois at Chicago — De-
partment of Orthopaedic Surgery, Chicago, IL, USA

Co-Authors: Benjamin Mayo (University of Illinois
at Chicago — Department of Orthopaedic Surgery,
Chicago, IL, USA), Vincent Moretti (University of Il-
linois at Chicago — Department of Orthopaedic Sur-
gery, Chicago, IL, USA), Samuel Chmell (University
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of Illinois at Chicago — Department of Orthopaedic
Surgery, Chicago, IL, USA)

INTRODUCTION: Workers’ Compensation (WC)
status has been shown to correlate with worse long-
term outcomes after total knee arthroplasty (TKA)
procedures. Perioperative results in WC population
have not been well analyzed. The purpose of this
study was to evaluate perioperative outcomes for
WC and non-workers’ compensation (NWC) pa-
tients, when matched for age.

METHODS: The National Hospital Discharge Sur-
vey (NHDS) database was searched using Interna-
tional Classification of Diseases - Ninth Revision
(ICD-9) codes for patients admitted to U.S. hospitals
for TKA between 2001 and 2010. ICD-9 codes were
then used to analyze patient demographics, hospi-
tal length of stay (LOS), in-hospital adverse events
(deep vein thrombosis [DVT], pulmonary embolus
[PE], blood transfusion, mortality), and discharge
disposition. Age was limited to patients between
ages 49-55 in both groups. Trends were evaluated
by linear regression with Pearson’s correlation co-
efficient (r), and statistical comparisons were made
using Student’s t-test and z-test for proportions with
a significance level of 0.05.

RESULTS: One hundred and thirty WC TKA pa-
tients and 3,806 NWC TKA patients were identified.
The WC group had a mean patient age of 52.2 years
versus 52.5 years in the NWC group (p=0.12). The
average hospital LOS was significantly longer for
WC (3.9 days versus 3.6 days, p=0.0222). However,
no significant difference was noted between WC and
NWC in regards to rate of PE (0.77% versus 0.24%,
p=0.49), DVT (1.5% versus 0.39%, p=0.29) or blood
transfusion (12.3% versus 13.2%, p=0.76). Mortality
rate was insignificantly lower in the WC group (0.0%
versus 0.05%, p=0.15). The rate of discharge to home
was insignificantly higher in the WC (83.0% versus
81.2%, p=0.59). The rate of TKA for WC and NWC
patients demonstrated positive correlation with time,
however, there was a stronger correlation for the
NWC group, r=0.938 versus r=0.177 respectively.
WC accounted for 3.9% of the TKA performed be-
tween 2001 and 2005 and significantly decreased to
2.6% between 2006 and 2010 (p<0.001).

CONCLUSIONS: Compared to NWC patients, WC
patients have longer LOS but have similar rates of
DVT, PE, blood transfusion, discharge to home, and

death while hospitalized. This study suggests that
origin of inferior long-term results in WC patients
after TKA is not related to the immediate postopera-
tive period.

Patients with Knee Osteoarthritis
Demonstrate Improved Gait Pattern and
Reduced Pain Following a Noninvasive
Biomechanical Therapy

Primary Author: Amit Mor

Institution: AposTherapy Research Group, Herzliya,
Israel

Co-Authors: Avi Elbaz (AposTherapy Research
Group, Herzliya, Israel), Ganit Segal (AposTher-
apy Research Group, Herzliya, Israel), Yoav Aloni
(AposTherapy Research Group, Singapore), Teo Yee
Hong (Department of Orthopaedic Surgery, Tan Tock
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BACKGROUND: Previous studies have shown the
effect of a unique therapy with a noninvasive biome-
chanical foot-worn device (AposTherapy) on Cauca-
sian western population suffering from knee osteoar-
thritis. The purpose of the current study to evaluate
the effect of this therapy on the level of symptoms
and gait patterns in a multiethnic Asian population
suffering from knee osteoarthritis.

METHODS: Fifty-eight patients with bilateral me-
dial compartment knee osteoarthritis participated
in the study. All patients underwent a computerized
gait test and completed two self-assessment ques-
tionnaires (WOMAC and SF-36). The biomechani-
cal device was calibrated to each patient and therapy
commenced. Changes in gait patterns and self-as-
sessment questionnaires were reassessed after 3 and
6 months of therapy.

RESULTS: Assignificantimprovement was seen in all
of the gait parameters following 6 months of therapy.
Specifically, gait velocity increased by 15.9%, step
length increased by 10.3%, stance phase decreased
by 5.9%, and single limb support phase increased
by 2.7%. In addition, pain, stiffness, and functional
limitation significantly decreased by 68.3%, 66.7%,
and 75.6%, respectively. SF-36 physical score and
mental score also increased significantly following 6
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months of therapy (46.1% and 22.4%, respectively)
(P<0.05 for all parameters).

CONCLUSIONS: The multiethnic Asian popula-
tion with medial compartment knee osteoarthritis
demonstrated improved gait patterns, reported al-
leviation in symptoms, and improved function and
quality of life following 6 months of therapy with a
unique biomechanical device.
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INTRODUCTION: Some patients after total hip
arthroplasty (THA) may suffer from a limp and peri-
articular discomfort due to muscle weakness. Phys-
iotherapy is important in restoring muscle strength.
Evidence-based guidelines on rehabilitation after
THA are scarce. We examined the immediate and
longer-term effect of closed kinetic chain exercises
(AposTherapy, Herzliya, Israel) causing controlled
perturbations over gait parameters after THA.

MATERIALS AND METHODS: Thirty-three pa-
tients were prospectively followed during the study.
Gait parameters were measured at initial evaluation,
after 15 minutes of therapy, and after 3 months of
treatment. SF-36 and WOMAC scores were filled by
patients before treatment and after 3 months of treat-
ment.

RESULTS: Gait velocity, single limb support (SLS)
and step length of the operated leg significantly im-
proved after a single 15-minute treatment (72.9 cm/s
versus 87.6 cm/s, 33.3% versus 35.2 % of gait cycle
and 45.8 cm versus 50.2 cm, respectively, p<0.001)
and furthermore after 3 months of treatment (72.9
cm/s versus 108.5 cm/s, 33.3% versus 38.2 % of

gait cycle and 45.8 cm versus 56.7 cm, respectively,
p<0.001). Forty three percent of patients had a nor-
mal gait velocity after 3 months of treatment SF-36
and WOMAC scores significantly improved after 3
months of treatment (p<0.008).

DISCUSSION: Using a closed kinetic chain exer-
cise implemented by a foot-worn platform is useful
for patients post-THA. Improvement in gait, limb
functionality, stiffness, and pain may be seen after
a single session and may be more noticeable after 3
months of treatment.

A Noninvasive Foot-Worn Biomechanical
Device for Patients with Hip
Osteoarthritis

Primary Author: Amit Mor
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PURPOSE: Physical therapy and biomechanical in-
tervention for patients with hip osteoarthritis (OA)
should aim to restore or maintain gait patterns close
to normal. The purpose of this study was to evalu-
ate the effect of a biomechanical therapy on the pain,
function, quality of life, and spatiotemporal gait pat-
terns of patients with hip OA.

METHODS: Sixty patients with hip OA were exam-
ined before and after 12 weeks of a personalized bio-
mechanical therapy (AposTherapy). Patients were
evaluated using the WOMAC questionnaire for pain
and function and the SF-36 Health Survey for quality
of life, and they underwent a computerized gait test.

RESULTS: After 12 weeks of treatment, a signifi-
cant improvement was found in the patients’ veloc-
ity, step length, and cadence (P<0.001). WOMAC-
pain, WOMAC-stiffness, and WOMAC-function
subscales were significantly improved compared to
baseline (P<0.001). SF-36 physical score subscale
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improved significantly (P=0.007), whereas the SF-
36 mental subscale improved but did not reach the
statistical significance threshold.

CONCLUSIONS: Patients with bilateral hip OA
treated with AposTherapy for 12 weeks showed sta-
tistically and clinically significant improvements in
pain, function, and gait patterns. This therapy may be
an additional useful tool for conservatively treating
patients with hip OA. Further randomized controlled
trial studies are needed the effect of this therapy on
this population.

Comparison Between Direct Anterior
Approach and Mini-Posterior Total Hip
Arthroplasty: 150 Consecutive Case
Series

Primary Author: Mark W. Zawadsky
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ington, DC, USA
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Hospital, Washington, DC, USA), Murray Patrick
(Georgetown University Hospital, Washington, DC,
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This study evaluated the early postoperative results
of primary total hip arthroplasty (THA) using the di-
rect anterior approach versus the mini-incision pos-
terior approach. One hundred and fifty consecutive
cases were performed by a single surgeon with the
only change being the surgical approach; the first 50
from mini-incision posterior approach, followed by
50 during the learning curve for the direct anterior
approach, and 50 subsequent cases when the ap-
proach was routine. The anterior-approach groups
had a significantly reduced hospital length of stay
(2.9 and 2.7 days versus 3.9 days for the posterior
group; p<.002), and patients were more likely to be
discharged home versus rehab (80% and 84% home
in anterior groups, 56% home in posterior group;
p=0.0028). In the anterior groups, walker use was
less at 2 weeks (20% and 12% versus 74%; p<.0001)
and cane use was less at 6 weeks (12% and 20% ver-
sus 49%; p<.0001). VAS pain scores were signifi-
cantly lower in the anterior groups at 2 weeks (2.7
and 2.2 versus 5.2; p<.0001). Primary THA using the
anterior approach allows for a more rapid recovery in
a well-matched cohort of patients.
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5: Mobile-Bearing UKA: A
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Primary Author: Geert Peersman

Institution: ZNA Stuivenberg, Schilde Antwerp, Bel-
gium

Co-Authors: Bart Stuyts (St. Augustinus, Wilrijk,
Belgium), Tom Vandenlangenbergh (ZNA Stuiven-
berg, Schilde Antwerp, Belgium), Philippe Cartier
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PURPOSE: Two design concepts are currently in use
for unicondylar knee arthroplasty (UKA) prostheses:
Fixed bearing (FB) and mobile bearing (MB). MB
prostheses have become increasingly popular due
to their theoretical advantages over the FB design,
such as the congruent bearing, which reduces contact
stresses and polyethylene wear rates, and the closer
re-creation of native knee kinematics. However, it is
not clear whether the MB design is indeed superior
to that of FB prostheses for UKA. We conducted a
systematic review to examine survivorship differ-
ences and differences in failure modes of between
FB and MB designs.

METHODS: PubMed and Scirus were searched for
randomized clinical studies, cohort studies, and case
series reporting clinical outcomes for medial and/or
lateral UKA. There were no language restrictions. A
total of 44 studies involving 9,894 knees were eli-
gible, including four randomized clinical trials and
eight cohort studies. Methodological quality was
assessed using a specific UKA survival assessment
score. Outcomes studied included knee function,
survivorship, and the reasons for, and incidence of,
revision for FB and MB prostheses. Where available,
cause-specific time to revision was extracted. The re-
vision rate was expressed as number of revisions per
100 component years and compared between pros-
thesis designs.

RESULTS: Mean follow-up was 8.5 years for FB
and 5.2 years for MB prostheses. There were no other
relevant differences in baseline characteristics. The
overall crude revision rate for FB and for MB pros-
theses was 1.01 and 1.24 per 100 component years,
respectively. Cause-specific revision rates were not
reported or were incomplete in 57% of studies. In the
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remaining studies, aseptic loosening accounted for
0.27 and 0.40 revisions per 100 component years for
FB and MB prostheses, respectively. The mean time
to revision for aseptic loosening was 7.7 years in the
FB group and 3.8 years in the MB group. In the MB
group, insert dislocation accounted for 0.30 revisions
per 100 component years, at a mean time to revision
of 2.0 years.

Adjusting for follow-up time resulted in a compara-
ble overall revision rate for FB and MB prostheses of
1.26 and 1.21 revisions per 100 component years, re-
spectively. In the adjusted analysis, aseptic loosening
accounted for 0.34 and 0.35 revisions per 100 com-
ponent years, respectively. There was a large varia-
tion in methodological quality of the studies, but no
apparent association between survival outcome and
publication quality.

CONCLUSION: Crude analysis suggests survival
advantages with FB UKA. However, adjusting for
follow-up time confirms the equivalence of MB and
FB UKA designs. The risk of loosening decreases
over time. While insert dislocation is an additional
cause of revision in MB knees, it does not increase
the overall risk of failure. As our study is based on
predominantly observational data, with large varia-
tions in reporting standards, inferences should be
drawn with caution.
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INTRODUCTION: Pulmonary embolism (PE) is a
rare but potentially devastating complication of total
knee arthroplasty (TKA). The purpose of this study
was to assess recent national trends in PE occurrence
after TKA and evaluate patient outcomes.

METHODS: International Classification of Dis-
ease - 9th Revision (ICD-9) procedure codes were
used to search the National Hospital Discharge Sur-

vey (NHDS) for patients admitted to U.S. hospitals
after primary TKA for the years 2001-2010. ICD-9
diagnosis codes were used to identify patients who
developed an acute PE during the same admission.
Data regarding patient demographics, hospitaliza-
tion length, discharge disposition, lower-extremity
deep vein thrombosis (DVT), mortality, and hospital
size/location were gathered. Trends were evaluated
by linear regression with Pearson’s correlation co-
efficient (r), and statistical comparisons were made
using Student’s t-test, z-test for proportions, and chi-
square analysis with a significance level of 0.05.

RESULTS: 35,220 patients admitted for primary
TKA were identified; 159 (0.045%) of these pa-
tients developed an acute PE during the same ad-
mission. After adjusting for fluctuations in annual
TKA performed, the development of PE after TKA
demonstrated a weak negative correlation with time
(r=0.17, Figure 1), insignificantly decreasing from
an average rate of 0.049% between 2001 and 2005 to
0.041% between 2006 and 2010 (p=0.26). The size
of the hospital was found to significantly impact the
incidence of PE and primary TKA, with the lowest
rate seen in hospitals under 100 beds (0.23%) and the
highest rate seen in those with over 500 beds (0.65%,
p=0.01). No significant differences in PE incidence
were noted based on U.S. region (p=0.38).

The mean age of patients with PE was 67.7 years.
This group included 54 men and 105 women. The
non-PE group had a mean patient age that was insig-
nificantly lower at 66.6 years (p=0.21) and included
12,450 men and 22,611 women. Gender was also not
significantly different (p=0.68) between PE groups.
The number of medical comorbidities was signifi-
cantly higher in those with PE (mean 6.42 diagno-
ses) than those without PE (mean 4.89 diagnoses,
p<0.01). Average hospitalization length also varied
based on PE status, with significantly longer stays
for those with PE (8.2 days versus 3.7 days, p<0.01).
The rate of DVT was higher in the PE group (12.7%
versus 0.48%, p<0.01). Mortality was also signifi-
cantly higher for the PE group (3.9% versus 0.09%,
p<0.01). Discharge disposition did not significantly
vary based on PE status, with 61.5% of PE patients
and 64.0% of non-PE patients able to go directly
home (p=0.59) after their inpatient stay.

DISCUSSION/CONCLUSION: This study dem-
onstrates that PE can have a significant impact on
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patient outcomes and healthcare costs, with an as-
sociated 43-fold increase in mortality and a doubling
of the inpatient admission duration. Additionally,
although the risk of PE after primary TKA remains
rare, efforts to prevent or minimize this complication
over the last 10 years have not had a significant im-
pact on its occurrence. This risk of PE appears to be
greatest in patients with multiple medical comorbidi-
ties and established DVTs. Interestingly, the PE rate
also demonstrated variability based on hospital size.

Bilateral Total Knee Arthroplasty
Perioperative Outcomes
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INTRODUCTION: Patients with bilateral knee
arthritis often inquire about having both knees re-
placed simultaneously. Although single-stage/same-
admission bilateral total knee arthroplasty (TKA) is
an option, controversy exists regarding its risks and
benefits over unilateral TKA. The purpose of this
study was to assess recent national trends in unilat-
eral and bilateral TKA and to evaluate perioperative
outcomes.

METHODS: International Classification of Disease
- 9th Revision (ICD-9) procedure codes were used
to search the National Hospital Discharge Survey
(NHDS) for patients admitted to U.S. hospitals after
unilateral and bilateral TKA for the years 2001-2010.
Data regarding patient demographics, hospitalization
length, discharge disposition, blood transfusions,
lower-extremity deep vein thrombosis (DVT), pul-
monary embolism (PE), mortality, and hospital lo-
cation were gathered from the NHDS. Trends were
evaluated by linear regression with Pearson’s corre-
lation coefficient (r) and statistical comparisons were
made using Student’s t-test, z-test for proportions,
and chi-square analysis with a significance level of
0.05.

RESULTS: 35,220 patients admitted for TKA were
identified; 2,154 (6.1%) of these patients had bilat-

eral TKA completed during a single admission, and
33,066 (93.9%) patients had a unilateral TKA per-
formed. After adjusting for fluctuations in annual
TKA performed, the use of bilateral TKA demon-
strated a moderate negative correlation with time
(r=0.61), significantly decreasing from a utilization
rate of 6.4% between 2001 and 2005 down to 5.8%
between 2006 and 2010 (p=0.03). The location of the
hospital was found to significantly impact the utiliza-
tion of bilateral TKA, with the lowest rate seen in
the West region (4.3%) of the United States and the
highest rate seen in the Midwest region (7.9%).

The mean age of bilateral TKA patients was 64.6
years. This group included 900 men and 1,254 wom-
en. The unilateral group had a mean patient age that
was significantly higher at 66.8 years (p<0.01) and
included 11,604 men and 21462 women. Gender
was significantly different (p<0.01) between those
with bilateral TKA (41.8% male) and those with uni-
lateral TKA (35.1% male). Average hospitalization
length was significantly longer for those with bilater-
al (mean 4.2 days) compared to unilateral (mean 3.7
days, p<0.01). The rate of blood transfusion was sig-
nificantly higher in the bilateral TKA group (36.4%
versus 16.9%, p<0.01). There was no difference in
the rate of DVT (0.65% versus 0.65%, p=0.99) but
the rate of PE was significantly higher in the bilateral
TKA group (0.97% versus 0.42%, p=0.01). Mortal-
ity was not significantly different for bilateral TKA
(0.15% versus 0.11%, p=0.64). Discharge disposi-
tion significantly varied based on TKA status, with
only 46.2% of bilateral patients able to go directly
home after their inpatient stay, compared to 64.9% of
unilateral patients (p<0.01).

DISCUSSION/CONCLUSION: This study dem-
onstrates that, despite a younger patient population,
bilateral TKA is associated with more blood trans-
fusions, higher rates of PE, longer hospitalizations,
and more post-admission rehabilitation requirements
than unilateral TKA. Possibly due to these reasons,
as well as diminishing reimbursement, the use of bi-
lateral TKA in the United States appears to be declin-
ing.
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INTRODUCTION: Injury to neurovascular struc-
tures is a rare complication of posterior portal place-
ment during knee arthroscopy. Despite the risk, there
is minimal data characterizing the anatomic course
of the common peroneal nerve (CPN), saphenous
nerve (SN), and popliteal artery (PA) in this area.
The goal of this study was to define the location and
variability of these structures.

PATIENTS AND METHODS: Magnetic resonance
imaging (MRI) scans of the knee were retrospective-
ly reviewed for 100 adult patients. On axial images
at the level of the joint, the location of SN, CPN, and
PA were identified. The posteromedial portal tract
was simulated by a line from the posterior edge of
the medial collateral ligament (MCL) to the posterior
cruciate ligament. The posterolateral portal tract was
similarly defined from the lateral collateral ligament
(LCL) to the PCL. The vector distances between the
tracts and the SN, CPN, and PA were recorded. Ad-
ditional distances between these neurovascular struc-
tures and fixed ligamentous landmarks (MCL, LCL,
and PCL) were also recorded. Patients’ body mass
index (BMI), height, weight, race, gender, and age
were gathered from each patient’s electronic medical
record. Descriptive statistics were calculated using
Student’s t-test and ANOVA.

RESULTS: Mean height, weight,and BMI were 1.69
m (range 1.31 -1.82), 84.4 kg (60.3-118.8), and 29.1
(20.5-49.0) respectively. Mean distance between SN
and posteromedial tract was 13.1 mm (range 6.8-20).

From the posterolateral tract, mean distance to CPN
was 15.9 mm (11.2-20.9) and to PA was 9.2 mm (2.7-

12.8). The vector, AP, and ML distances between the
MCL and SN were 14.3 mm (range 6.8-20.4), 13.5
mm (6.1-19.4), and 2.8 mm (-0.6-9.2), respectively.
The vector, AP, and ML distances between the LCL
and CPN were 16.5 mm (range 11.2-22.1), 15.9 mm
(8.3-21.0), and 2.7 mm (0.3-8.5), respectively. The
vector, AP, and ML distances between the PCL and
PA were 11.7 mm (range 5-16.9), 8.9 mm (3.3-13.1),
and 6.1 mm (1.5-11.4), respectively.

A significant decrease in distance between the pos-
teromedial portal tract and SN was found in patients
with BMI < 25 (mean 11.6 mm versus 13.9 mm).
Significant decreases were also found between the
posterolateral portal tract and CPN (mean 15 mm
versus 17 mm) and between the PCL and PA vector
(mean 8.3 mm versus 10.3 mm) for patients with a
BMI of <30. No other significant differences in dis-
tance were noted.

DISCUSSION/CONCLUSION: The location of
CPN, SN, and PA can dangerously approach poste-
rior arthroscopy portals, with closest distances seen
in relatively low-BMI patients. Caution needs to be
taken when creating posterior portals.
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INTRODUCTION: Injury to the popliteal neuro-
vascular structures is a rare but known risk of total
knee arthroplasty (TKA), particularly during proxi-
mal tibial osteotomy and osteophyte removal. The
goal of this study was to define the location and vari-
ability of the popliteal artery (PA) as it relates to the
tibial osteotomy site in TKA.
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METHODS: Magnetic resonance imaging (MRI) of
the knee was retrospectively reviewed for 100 con-
secutive adult patients. On axial images, the location
of the PA was measured at a level approximately 5
mm below the joint, coinciding with the typical lo-
cation of the tibial osteotomy during TKA. The dis-
tance between the PA and the posterior tibial plateau
was recorded in vector, medial-lateral (ML), and an-
terior-posterior (AP) directions. The vector distance
was measured as the closest distance from any point
of the PA to any point on the tibial plateau. Then the
anatomic medial-lateral axis for the tibial plateau
was identified (the line through the greatest medial-
lateral dimension) and a perpendicular bisector was
drawn to this. The ML distance was the orthogonal
distance from the PA to this perpendicular line. The
third measurement was the AP distance from the PA
to the tibial plateau, along a line orthogonal to the
medial-lateral axis (Figure 1). Patient demographic
data (age, gender, ethnicity, height, and weight) was
gathered from a review of each patient’s electronic
medical chart. Statistical comparisons were made us-
ing Student’s t-test and ANOVA analysis with a sig-
nificance level of 0.05.

RESULTS: The study included 47 males and 53 fe-
males. Mean patient age was 41.5 years (range 18-
76). Mean patient height and weight were 169.2 cm
(range 129-193 cm) and 84.8 kg (range 49-142 kg).
52% of patients were African-American, 26% non-
Hispanic Caucasian, 20% Hispanic, and 2% Asian.
The mean vector distance from the tibial plateau to
the PA was 7.06 mm (range 2.2-15.1, standard de-
viation=2.94), mean medial-lateral (ML) distance
was 4.83 mm lateral (range 0.0-13.0, standard de-
viation=3.55), and mean anterior-posterior (AP)
distance was 7.87 mm (range = 2.2-15.7, standard
deviation=3.18).

Comparing patients <40 years to those >40 years,
patients <82 kg to those =82 kg, patients with body
mass index (BMI) <29 kg/m?2 to those 229 kg/m2,
the PA was significantly closer to the tibial plateau in
younger patients and patients with lower weights and
BMIs. Location of the PA did not vary significantly
based on patient gender, ethnicity, or height.

CONCLUSIONS: This study demonstrates that the
course of the PA is variable but can dangerously ap-
proach the posterior tibia plateau, reaching as close
as 2.2 mm in some patients. The location of the PA
also appears to vary, with closest values found in pa-

tients who are <40 years old, weigh <82 kg, and have
a BMI <29 kg/m?2. Caution needs to be taken during
TKA, particularly when demographic risk factors are
present.
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INTRODUCTION: Over 620,000 total knee arthro-
plasties (TKA) are performed each year in the United
States, and the rate continues to rise. The purpose of
this study was to assess recent national trends in TKA
revision and to evaluate perioperative outcomes.

METHODS: The National Hospital Discharge Sur-
vey (NHDS) database was searched using Interna-
tional Classification of Diseases - Ninth Revision
(ICD-9) procedure codes for patients admitted to
U.S. hospitals for primary TKA and revision TKA
for the years 2001-2010. ICD-9 diagnosis and proce-
dure codes were used to identify patient demograph-
ics, hospital length of stay, in-hospital adverse events
(pulmonary embolus [PE], deep vein thrombosis
[DVT], blood transfusion, mortality), and discharge
disposition. Trends were evaluated by linear regres-
sion with Pearson’s correlation coefficient (r), and
statistical comparisons were made using Student’s
t-test, z-test for proportions, and chi-square analysis
with a significance level of 0.05.

RESULTS: 35,220 patients who underwent prima-
ry TKA and 3,462 patients who underwent revision
TKA were identified. After adjusting for fluctuations
in annual hospital admissions, the rate of TKA revi-
sion demonstrated a strong positive correlation with
time (r=0.76). Revision TKA accounted for 103.2
per 100,000 hospital admissions between 2001 and
2005, significantly increasing to 137.8 per 100,000
between 2006 and 2010 (p<0.01)(see Figure 1). The
primary TKA group had a mean patient age of 66.6
years and included 12,504 men and 22,716 women.
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Figure 1
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The revision TKA group had a mean patient age that
was significantly lower at 65.9 years (p<0.01) and
included 1,416 men and 2,046 women. Gender was
significantly different between the groups, with men
accounting for more revision TKA (40.9% versus
35.5%)(p<0.01). Average hospitalization length was
significantly longer for revision TKA (4.9 days ver-
sus 3.7 days, p<0.01). PE rate was significantly low-
er for unilateral revision TKA (0.11% versus 0.42%,
p<0.01). Mortality also varied by treatment group,
with a mortality of 0.11% in the primary TKA group
and 0.38% in the revision TKA group (p=0.0112).
No significant difference was noted between unilat-
eral primary and unilateral revision TKA in regards
to rate of DVT (0.65% versus 0.45%, p=0.10), rate
of blood transfusion (18.1% versus 18.3%, p=0.68),
or discharge to home status (64.0% versus 64.6%,
p=0.46).

CONCLUSIONS: This study demonstrates that the
rate of revision TKAs is rising (its use increasing
34.6% in the 10 years studied), and the revision TKA
group had more mortality, longer length of stay in
the hospital, and younger patients. Men accounted
for a larger percentage of the revision TKA group.
The reasons for some of these findings are not imme-
diately clear. Perhaps men suffer from more primary
TKA complications and/or more men are interested
in pursuing TKA revision. Though the number of
DVTs is not significantly different, more PEs were
seen in the revision TKA group for unclear reasons.
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BACKGROUND: In response to increasing antibi-
otic resistance, vancomycin has been proposed as an
alternative prophylactic agent in total knee arthro-
plasty (TKA). However, vancomycin requires a pro-
longed administration time, risks promoting further
antibiotic resistance, and can cause systemic toxic-
ity. Intraosseous regional administration (IORA) is
known to achieve markedly higher antibiotic con-
centrations than systemic administration and may al-
low the use of a lower vancomycin dose.

QUESTIONS/PURPOSES: To assess whether low-
dose IORA vancomycin can achieve equal or supe-
rior tissue concentrations to systemic administration
in TKA.

PATIENTS AND METHODS: Thirty patients un-
dergoing primary TKA were randomised into three

Figure 1

Figure 2
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groups. Group 1 received 250 mg and Group 2 re-
ceived 500 mg of vancomycin via IORA. Group 3
received 1 g of systemic vancomycin over 1 hour
prior to tourniquet inflation. IORA was performed as
a bolus injection into a tibial intraosseous cannula
below an inflated thigh tourniquet, and it occurred
after prep and draping and immediately prior to skin
incision. Subcutaneous fat and bone samples were
taken at 15-minute intervals during the procedure,
and antibiotic concentrations were measured us-
ing a validated technique involving liquid chroma-
tography coupled with tandem mass spectrometry
(LC-MS/MS). All bone samples were taken from the
femur, distant from the tibial intraosseous injection
site. Systemic serum vancomycin levels were mea-
sured intraoperatively and at 1, 4, 8, and 24 hours
postoperatively.

RESULTS: The overall mean tissue concentration of
vancomycin in subcutaneous fat was 14 pg/g in the
250-mg IORA group, 44 pg/g in the 500-mg IORA
group, and 3.2 pg/g in the systemic group. Mean
concentrations in bone were 16 ug/g in the 250-mg
IORA group, 38 pg/g in the 500-mg IORA group,
and 4.0 pg/g in the systemic group. One patient in
the systemic group developed “red man syndrome”
during infusion.

CONCLUSION: Low-dose IORA vancomycin re-
sults in equal or higher tissue concentrations to sys-
temic administration.

SIGNIFICANCE: IORA optimises timing of van-
comycin administration, and the lower dose may re-
duce the risk of systemic side effects while providing
equal or enhanced prophylaxis in TKA.

Does Speed Kill? Revision Rates and
Functional Outcomes in TKA in Relation
to Duration of Surgery

Primary Author: Simon W. Young
Institution: Mayo Clinic Hospital, Phoenix, AZ, USA

Co-Authors: John Mutu-Grigg (Auckland Hospital,
Auckland, USA), John Cullen (North Shore Hospital,
Westlake, New Zealand)

INTRODUCTION: There is increasing pressure on
surgeons to reduce operative time in total knee ar-
throplasty (TKA) and maximise throughput. While

in general improvements are made by increased op-
erative efficiency, such pressure could potentially
lead to compromises in surgical technique in order
to maximize speed. Longer operative times in TKA
are required in complex cases or if an intraopera-
tive complication occurs, therefore poorer functional
outcomes or higher revision rates may be expected.
However little is known about TKA outcomes in pro-
cedures performed very rapidly (<40 minutes). The
aim of this study was to analyse functional outcome
and revision rates by surgical duration in primary
TKA.

METHODS: 43,196 primary TKA procedures per-
formed between 1998 and 2010 from the New Zea-
land National Joint Registry were analysed. Opera-
tions were grouped by surgical duration into those
lasting <40minutes, 40-59, 60-89, 90-119, 120-179,
and >180 minutes. Functional outcomes were as-
sessed using Oxford knee score questionnaires sent
at 6 months, 5 years, and 10 years postoperatively.
The effect of surgical duration on functional out-
come and revision rates was analysed.

RESULTS: The mean surgical duration for primary
TKA was 89 minutes (range 24-421 minutes). Pri-
mary TKAs lasting <40 minutes had a 77% higher
revision rate compared to procedures lasting 40-59
minutes (0.80 versus 0.45 revisions per 100 compo-
nent years, p=0.035) and 60-89 minutes (0.80 versus
0.47 revisions per 100 component years, p=0.039).
Procedures lasting longer than 120 minutes also had
significantly higher revision rates. In patients whose
operation lasted <40 minutes, the mean Oxford knee
score was 1-2 points lower at 6 months (36.4 ver-
sus 37.4) and 5 years (38.1 versus 40.1) than patients
whose operation lasted 80-89 minutes.
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CONCLUSIONS: While prolonged
operative times are likely to be required

Table 1a Literature review — Charnley Body Exhaust Suits versus Conventional

Gowns

in more complex cases and thus poorer
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outcomes may be expected, this study —
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Primary Author: Simon W. Young
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= infection conventional p <0.001
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particles shed from the surgical team. A " operatively g KT
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intake fan, drawing air in through the hood ma-
terial, and then expelling it inside the gown, cre-
ating positive pressure. Recent work has shown
this positive pressure allows egress of air and
particles through non-sealed areas such as the
surgeon’s cuff.

QUESTIONS/PURPOSE: We conducted a
systematic review of the literature asking the
question: Do Charnley-type BES or helmet-
based SS systems reduce deep infection rates or
contamination in hip and knee arthroplasty?

METHODS: A primary search was performed
employing the electronic databases of Medline

Heterogeneity: Chi® = 1.26, df = 1 (P = 0.26); F' = 20%
Tesl for overall effect: Z = 4.72 (P < 0.00001)
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Figure 1a. Meta-analysis of deep infection rates in Charnley-type BES suits vs conventional gowns
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Figure 1b. Meta analysis of deep infection rates in Space Suits vs conventional gowns
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(1950 to March 2013), AMED (1985 to March 2013),
and EMBASE (1980 to March 2013). A secondary
search assessed unpublished literature using trial
registries and the reference lists of relevant papers.

As no study directly compared SS to BES, inclusion
criteria were comparative arthroplasty studies com-
paring suits (BES or SS) to conventional theatre at-
tire, using one of three outcomes: 1) deep infection
rates, 2) wound contamination, or 3) air contamina-
tion. Only data on deep infection rates were com-
bined for meta-analysis.

RESULTS: A total of 15 studies met the inclu-
sion criteria (Table 1). Two studies (4,241 patients)
compared deep infection rates with BES to conven-
tional gowns, giving a combined odds ratio of 0.35
(p<0.0001) in favour of BES. Three studies (86,616
patients) compared deep infection rates with SS to
conventional gowns, giving a combined odds ratio of
1.2 (p=0.03) in favour of conventional gowns (Fig-
ure 1).

Among basic science studies comparing BES to con-
ventional gowns, four out of five (80%) found less
air contamination with BES and one out of two stud-
ies (50%) found less wound contamination. In con-
trast, among studies comparing SS to conventional
gowns none of four (0%) found less air contamina-
tion with SS, and none of one (0%) found less wound
contamination.

CONCLUSION: Based on current literature, mod-
ern SS designs appear to cause a paradoxical in-
crease in deep infection rates following arthroplasty
surgery. Basic science studies do not support reduced
air or wound contamination with SS use. The pre-
vious positive findings in studies on BES systems
should be distinguished from those using SS.

The Use of Pure Synthetic Calcium
Sulfate (Stimulan) as a Bioabsorbable
Antibiotic Delivery Vehicle in Hip and
Knee Arthroplasty

Primary Author: John D. Burrow

Institution: University of California Davis Medical

Center, Department of Adult Reconstruction, Sacra-
mento, CA, USA

Co-Authors: Matthew J. Lopez (University of Cali-
fornia Davis Medical School, Sacramento, CA,
USA), Gavin C. Pereira (University of California
Davis Medical Center, Sacramento, CA, USA), M.
A. Robbins (University of California Davis Medical
School, Sacramento, CA, USA), T. Geissler (Univer-
sity of California Davis Medical School, Sacramen-
to, CA, USA)

METHODS: A retrospective review of patients
undergoing primary or revision hip or knee arthro-
plasty by a single surgeon at a single institution.
The inclusion criteria of this study included the use
of STIMULAN mixed with antibiotics (tobramycin
1.2 g, cefazolin 1 g, vancomycin 1 g) as documented
in the operative report in a primary or revision hip
or knee arthroplasty, follow-up of at least 3 months,
and postoperative imaging of the appropriate site.
Patients who were considered high risk for infection
if they had a documented immunodeficiency, uncon-
trolled diabetes mellitus, or prior joint infection. The
antibiotic coverage was changed only if a patient had
a documented allergy to tobramycin, cefazolin, or
vancomycin, in which case the particular antibiotic
was excluded and not replaced with another.

RESULTS: A total of 56 patients met inclusion cri-
teria for this study. Radiographic evidence of bead
placement was confirmed on the postoperative X-
ray for all patients. Complete absorption was radio-
graphically confirmed in all patients by 6 weeks.
No postoperative infections were seen in any of the
patients, and no cases of heterotrophic ossification
were found. One patient who underwent a clean to-
tal knee replacement (TKR) showed radiographic
signs of intra-articular ossification, which correlated
clinically with persistent knee pain, which required
surgical irrigation and a poly exchange. One case of
persistent wound drainage occurred in a patient with
type 2 diabetes mellitus. We saw no increased wound
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complications, no systemic affects, and no reopera-
tions for infection during the evaluation period a sup-
ported with review of 50 primary knee patients.

With this limited study, it is likely that the use of the
pure calcium sulfate may reduce the risk of persistent
wound drainage. It offers a potential vehicle for con-
tinued dissolution of antibiotics for up to 6 weeks.

Correlation Between Intraoperative
Kinematics During Navigation-
Assisted Total Knee Arthroplasty with
Postoperative Range of Motion

Primary Author: John D. Burrow

Institution: University of California Davis Medical
Center, Department of Adult Reconstruction, Sacra-
mento, CA, USA

Co-Author: Gavin C. Pereira (University of Califor-
nia Davis Medical Center, Sacramento, CA, USA)

METHODS: In this retrospective review of 103
patients, 64 knees met the requirements for inclu-
sion done utilizing Stryker R navigation by a single
surgeon at a single institution. It is a comparison of
preoperative range of motion (ROM) in flexion and
extension as well as variation of coronal plane from
flexion to extension with postoperative and a cor-

relation between functional outcome at 3 months in
ROM.

The data collected and saved at the beginning of sur-
gery after navigational pins are set and the knee is
registered is the basis of original arthritic kinematics
of the knee. At the time of the finishing the surgery
and before removing the trackers, the knee is taken
through a final ROM, and this data in collected as
well. The data collected in graph form was catego-
rized into three groups. This data was then compared
to the patient’s ROM at the 3-month evaluation.

CONCLUSIONS: The initial kinematics compared
to the balance post-implantation kinematics can vary
as noted by data collection. We were able to develop
a classification of the arthritic knee kinematics in the
coronal plane as it flexes and extends. It is thought
that a significant change in the kinematics may result
in less than optimal outcomes for patient satisfaction
as noted by postoperative ROM. Utilizing fisher ex-
act test for each categorical variant in observed ki-

nematic graphs in the coronal plan, we were able to
define a subset of patients that consistently resulted
in less than optimal ROM at 3-month follow-up.

Using this information, it maybe possible to deter-
mine postoperative ROM intraoperatively by using
the kinematic graph points as a tool for corrected
motion.

: "::“.,u Patient Demographics as Risk
: : Factors for Manipulation

<, .+~ Under Anesthesia After Total
~~~~~ - 4 Knee Arthroplasty

Primary Author: Juliet N. Amene

Institution: Michigan State University College of
Human Medicine, Flint, MI, USA

Co-Authors: Stephanie A. Frazier (Michigan State
University College of Human Medicine, Flint, MI,
USA), Nakia M. Hunter (Michigan State University
College of Human Medicine, Flint, MI, USA), Jenny
LaChance (Hurley Medical Center, Flint, MI, USA)

BACKGROUND: Arthrofibrosis is the most preva-
lent early periprosthetic complication following total
knee arthroplasty (TKA) and can result in decreased
range of motion (ROM) and significant disability.
Manipulation under anesthesia (MUA), which is the
first line of treatment, can lead to complications from
anesthesia, periprosthetic fracture, hemearthrosis,
and no gain in ROM.

OBJECTIVES: Literature indicates that the need
for MUA can be prevented with a combination of
adequate physical therapy and positive patient-mo-
tivation techniques. The relationship between key
demographic risk factors and MUA after TKA has
not been explored previously. The purpose of this
study was to identify if any key demographic char-
acteristics are risk factors for MUA after TKA. This
may allow physicians to identify patients who would
benefit from more aggressive preventative measures.
We hypothesized that certain patient demographics,
including age, gender, race, and insurance (public
versus. private) would alter the risk for MUA fol-
lowing TKA.

METHODS: A total of 1,087 patients received TKA
for osteoarthritis (OA) at an urban hospital in Michi-
gan from 2005 to 2012. Forty of these patients un-

www jistf.org ® Joint Implant Surgery & Research Foundation


http://www.jisrf.org

30 JISRF Reconstructive Review ¢ Vol. 3, Sup. 1, October 2013

derwent an MUA within 3 months of TKA. Patient
demographics were extracted from the patient charts.
To determine if there was a difference in those who
received MUA by gender, race, or insurance status,
chi-square analyses were performed. Additionally,
an independent t-test was used to determine if there
was a difference in age for those who had MUA com-
pared to those who did not have MUA.

RESULTS: The overall incidence of MUA follow-
ing TKA for OA at our institution was 3.7%. There
was a significant difference (p <0.001) in the average
age of those who had MUA compared to those who
did not have MUA. The mean age of patients who
needed MUA was 55 years, while the mean age of
patients who did not require a MUA was 65 years.
No significant difference in MUA status was detect-
ed for gender (p = 0.874), race (p = 0.665), or insur-
ance (p =0.158).

CONCLUSION: Our study suggests that MUA
patients are significantly younger than patients not
receiving MUA following TKA. This finding is es-
pecially concerning since the average age of patients
requiring TKA is decreasing. Therefore, the inci-
dence of MUA for arthrofibrosis following TKA may
continue to increase in the future. Younger patients
may need to be targeted with more-aggressive reha-
bilitation efforts, although there may be other con-
founding variables with age that were not examined
in this study. We are planning future research that
will examine the impact of other risk factors, such
as obesity and ROM, on the development of arthrofi-
brosis and the need for MUA following TKA.

Comparison of Early Clinical Outcomes
of CR-Flex Fixed and CR-Flex Mobile
Total Knee Arthroplasty

Primary Author: Tsuyoshi Nakai

Institution: Itami City Hospital, Hyogo, Japan), Aki-
ra Miyama (Itami City Hospital, Hyogo, Japan

Co-Authors: Naohiro Yasuda (Itami City Hospital,
Hyogo, Japan), Ryo Orito (Itami City Hospital, Hyo-
go, Japan), Naxin Liu (Itami City Hospital, Hyogo,
Japan), Toshikazu Mouri (Itami City Hospital, Hyo-
go, Japan)

BACKGROUND: Mobile-bearing total knee arthro-
plasty (TKA) has several theoretical advantages over
fixed-bearing TKA. The aim of the present study was
to evaluate whether or not that the early clinical and
radiographic results demonstrated the differences be-
tween cruciate-retaining (CR)-flex fixed and CR-flex
mobile TKAs.

METHODS: Forty-seven consecutive patients un-
derwent TKA (Zimmer) by the same surgeon using
CR fixed bearing TKA (F group) and CR mobile
bearing TKA (M group). Participants included 40
women and seven men, with a mean age at the time
of surgery of 75 .4years. All patients had osteoarthri-
tis. The mean follow-up was 10 months. We assessed
pre-postoperative flexion and extension angles, JOA
score, and component angles (a.,f3,Y,0).

RESULTS: In the F group, postoperative flexion
angle was 115, postoperative extension angle -2.66,
JOA score 78.3, aangle 95.0 Pangle 89.5, yangle
2.11, and dangle 80.9; while in the M group, postop-
erative flexion angle was 121, postoperative exten-
sion angle -0.66, JOA score 80.0, aangle 96.3, 3 an-
gle 88.5, vy angle 3.76, and & angle 83.7. There were
no significant differences in postoperative range of
motion (ROM), JOA score and component angles
between F and M groups. No osteolysis, loosening,
dislocation, or revision occurred.

DISCUSSION: Satisfactory early results can be
achieved in both groups. However, we could not find
an early advantage for a mobile bearing TKA.
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Calculating the Position of the Joint Line
of the Knee in Relationship to Anatomic
Landmarks

Primary Author: Derek F. Amanatullah

Institution: University of California Davis Medical
Center, Sacramento, CA, USA

Co-Authors: Gavin C. Pereira (University of Califor-
nia Davis Medical Center, Sacramento, CA, USA),
Michael J. Alaia (New York University — Hospital for
Joint Disease, New York, NY, USA), Kenneth Montini
(Pennsylvania State University, Hershey, PA, USA),
Matthew J. Lopez (University of California Davis
Medical Center, Sacramento, CA, USA), Paul E. Di
Cesare (University of California Davis Medical Cen-
ter, Sacramento, CA, USA)

Restoration of the joint line of the knee during pri-
mary and revision total knee arthroplasty is one of
many critical steps that directly influence patient out-
comes.

In this study, fifty magnetic resonance imaging
(MRI) scans were analyzed to determine a quantita-
tive relationship between the joint line of the knee
and several bony landmarks of the knee joint, espe-
cially looking at the relationship between the femoral
and tibial dimensions. On the femoral side, the epi-
condyles and the metaphyseal flares were used, and
on the tibial side, the tibial tubercle and the proximal
tibio-femoral joint were included (Figure 1).

Absolute distances of these anatomic landmarks to
the joint line of the knee were highly variable due
to patient size and gender. In order to negate the ef-
fect of size and gender, the ratios of these distances
of the joint line of the knee were normalized to the

Figure 1

respective bony diameters. On the femoral side, the
distance of the lateral epicondyle to the joint line of
the knee was about one-third the inter-epicondylar
diameter, and the distance of the lateral flare of the
femur to the joint line of the knee was one-half the
inter-metaphyseal diameter. On the tibial side, the
distance of the tibial tubercle to the joint line of the
knee was one-half the diameter of the tibia in the sag-
ittal plane at the level of the tibial tubercle, and the
distance of the proximal tibio-fibular joint to the joint
line of the knee was one-third the diameter of the
tibia in the coronal plane at the level of the proximal
tibio-fibular joint.

The spatial relationship of the joint line of the knee
to the femur and tibia was made by calculating ratios
across the joint line. Of these, the most clinically rel-
evant finding was that the joint line of the knee was
halfway between the lateral epicondyle and proximal
tibio-fibular joint in the coronal plane. This finding
was constant irrespective of patient size or gender.

Our quantitative description of the absolute distances
and relative relationship of the anatomic landmarks
about the knee supports a simple three-step algorithm
(Figure 2). This algorithm will allow orthopaedic
surgeons or navigation software to calculate, instead
of estimate, the location of the joint line of the knee.
We have created a powerful new tool to assess the
preoperative, intraoperative, and postoperative abil-
ity of primary and revision total knee arthroplasty to
re-create the joint line of the knee.

Step 1: To Find the Femoral Articular Line

Measure
Inter-apicondylar
Distance (IED)
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Inter-metaphyseal
Distance (IMD)
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| Step 2: To Find the Tibilal Articular Line
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Figure 2
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Fixed Versus Mobile Weight-Bearing
Prosthesis in Total Knee Arthroplasty

Primary Author: Mohammad Amin. Nourian, Hami-
dreza Shemshaki

Institution: Kerman University of Medical Sciences,
Kerman, Iran

Co-Authors: Mohammad Dehghani (Isfahan Univer-
sity of Medical Sciences, Isfahan, Iran), Mahboobeh
Faridan Esfahani (Isfahan University of Medical
Sciences, Isfahan, Iran), Mohammad Amin. Eshaghi
(Isfahan University of Medical Sciences, Isfahan,
Iran)

PURPOSE: This study was designed to compare
clinical, radiological, and general health results of
two prostheses (mobile versus fixed weight-bear-
ing devices) that are used in total knee arthroplasty
(TKA) with a 5-year follow-up.

METHODS: This randomized controlled study was
conducted from 2004 to 2010 in the Department of
Orthopedic Surgery at two university hospitals in
Isfahan, Iran. Three hundred patients with expect-
ed primary TKA without severe deformity (a fixed
varus or valgus deformity greater than 20) received
fixed weight-bearing (n = 150) or mobile weight-

bearing (n = 150) devices. Clinical, radiological, and
quality-of-life outcomes were compared between the
two groups at 6-month intervals for the first year, af-
ter which the comparisons were made annually for
the next 4 years.

RESULTS: Both groups had similar baseline char-
acteristics. Although there was significant improve-
ment in both groups, there was no significant differ-
ence between the groups with regard to the means of
the Knee Society Scores, which were 92 (SD: 12.1)
for the fixed weight-bearing device and 93 (SD: 14.2)
for the mobile weight-bearing device (n.s.) at the fi-
nal follow-up point. Radiographs showed that there
was no significant difference in prosthetic alignment
and no evidence of loosening. After TKA, the SF-
36 score increased in both groups, but there was no
statistical difference between the groups in quality of
life at the final follow-up (62 (12.2) versus 64 (14.3),
n.s.). There was no revision after 5 years.

CONCLUSIONS: In terms of clinical, radiological,
or general health outcomes for people who under-
went TKA, the results of this study showed no clear
advantage of mobile weight-bearing over the fixed
weight-bearing prosthesis at the 5-year follow-up.
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Tissue Sparing Total
Hip Arthroplasty
Study Group

The Joint Implant Surgery and Research Foundation has a long history in
the study of THA. It began back in 1971 when Professor Charles O. Bechtol,
M.D. established JISRF as a nonprofit scientific and educational foundation.

JISRF continues this study with the formation of a new study group
of international surgeons and scientists. Findings will be posted on the
foundation’s web site at www.jisrf.org.
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Contributions
Donations of any amount will immediately be put to use to fund | For more information please visit our
ongoing and future orthopaedic research projects. website at wwwjisrf.org or contact us at:

Joint Implant Surgery

& Research Foundation

46 Chagrin Shopping Plaza, #118
Chagrin Falls, OH 44022
440.785.9154

How to Give
* Your gift of cash, securities or other negotiable assets is
immediately put to use in our research.
* Your contributions are fully tax deductible as specified
under Section 501(c)(3) regulations.

www jistf.org ® Joint Implant Surgery & Research Foundation
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ICJR Combined 15th Annual
Global ISK & European Knee Associates Conference

ICJR EAST
OCTOBER 3-5, 2014 NEW YORK, NY

FEATURING

COURSE CHAIRMEN

www.icjr.net/2014newyork
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http://www.icjr.net/2015Newyork
http://www.icjr.net/2014newyork

[CJR

6TH ANNUAL

WINTER HIP & KNEE COURSE
JANUARY 16-19, 2014  VAIL, CO

Vail Cascade

COURSE CHARIMAN  Raymond H. Kim. MD' | Colorado Joint Replacement | Denver, CO

COURSE CO-DIRECTORS Fred D. Cushner, MD | Insall Scott Kelly Institute | New York, NY
Mark W. Pagnano, MD | Mayo Clinic | Rochester, MN

Early
Bird

www.icjr.net/2014vail

or contact us at 760-742-7859 or info@icjr.net
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Maintain your cutting edge...

Patients Inappropriate
For Arthroplasty
|

Clinically proven efficacy

Relieves pain and improves Anterior
function and quality of life < Knee Pain

Improves gait patterns
Safe/Drug free

Personalized
biomechanical therapy
$ _ Post-
High compliance Pr o8 3 Arthroplasty
. Rehabilitation
Continuous monitoring

Shared outcomes

US - ISRAEL - SINGAPORE - UK AposTherapy can become a useful partner
in the management of your Knee OA
patients. Our unique treatment program
is designed to benefit your patients

330 Madison Avenue, 6th Floor suffering with knee osteoarthritis who have

New York, NY 10017 moderate/severe pain and who are not
appropriate for arthroplasty.

1.Bar-ZivY et al. Long-Term Effects of AposTherapy in TO flnd Out more ca" (e]V] g
Patients with Osteoarthritis of the Knee: A Two-Year A .
Followup. Arthritis Volume 2013 (2013) Healthcare Professionals Hotline
2.Bar-ZivY etal. A treatment applying a biomechanical
device to the feet of patients with knee osteoarthritis
results in reduced pain and improved function: a
prospective controlled study. BMC Musculoskeletal - L -
Disorders 2010, 11:179 > \" 4
3.Elbaz A et al. APOS Therapy Improves Clinical Measurements el H -
and Gait in Patients with Knee CA. Clinical Biomechanics or VISIt our WebSIte at'
2010259205 www.apostherapy.com
4. Drexler M et al. Effects of a customized biomechanical
therapy on patients with medial compartment knee

osteoarthritis Annals of Physical and Rehabilitation
Medicine 2012

5. Haim A et al. Reduction in knee adduction moment via

®
non-invasive biomechanical training: A longitudinal gait
analysis study. Journal of Biomechanics 2011,45:41-45
6. Elbaz et al. A unique foot-worn device for patients with

degenerative meniscal tear. Knee Surg Traumatol
Arthrosc DOI 10.1007/s00167-012-2026-2

7. Biomechanical therapy for patients suffering from
anterior knee pain. The Knee Journal 2012




REGISTER FOR ONE OF THESE COURSES TODAV!

ICJR Live Events

You have many live orthopaedic
meetings to choose from on an annual
basis. Attend an ICJR course and go
beyond the didactic to experience a
fruly engaging learning experience.
Ranging from 100 — 300 attendees, our
meetings offer:

* An infimate setting with multiple
opportunities to interact with our
world-renowned faculty

Innovative course formats that
include live surgeries, interactive
case discussions, and cadaver labs

Agendas that address current
controversies, cutting-edge
technologies, and issues at the
forefront of orthopaedic surgery

ICJR GLOBAL CONGRESSES

icjr.net/2014hawaii

better patient care.

Pan Pacific Orthopaedic Congress
July 16 - 19, 2014 = Kona, Hawaii

2014 CME COURSES

Winter Hip and Knee
Course

January 16 - 19, 2014
Vail, CO

icjr.net/201 4vail

ICJR/MAOA The Shoulder:
Current Concepts

April 23, 2014

San Antonio, TX
maoa.org

Philadelphia Revision
Course

May 1 -3, 2014
Philadelphia, PA
icjr.net/2014philadelphia

ICJR South/RLO

May 15-17,2014
Charleston, SC
icjr.net/2014charleston

ICJR West

June 5-7,2014
Napa, CA
icjr.net/2014napa

Anterior Hip Course

September 2014
Houston, TX
icjr.net/2014houston

Las Vegas Shoulder
Course

September 18 — 20, 2014

Las Vegas, NV
icjr.net/2014lasvegas

ICJR East

October 3-5, 2014
New York, NY
icjr.net/2014newyork

Perspectives in Joint
Arthroplasty

October 10-11, 2014
Fall River, KS
icjr.net/201 4flinfoak

Modern Trends in Joint
Replacement (MTJR)
December 4 - 6, 2014
Palm Springs, CA
icjr.net/2014palmsprings

The 2014 ICJR Pan Pacific Congress will bring together over 1,000 surgeons and researchers from the

Pacific Rim and North America to expand our global understanding of key issues in orthopaedics. With a
comprehensive focus on knee, hip, shoulder, elbow, and ankle reconstruction, as well as sports medicine, this
course will explore the areas of customized instrumentation, surgical navigation, imaging, clinical evaluations
and outcomes, and long-term follow-up with a goal of franslating research into practical medicine and

COURSE CHAIRMEN: Douglas A. Dennis, MD, Colorado Joint Replacement ¢ Arlen D. Hanssen, MD, Mayo Clinic ¢ Richard D. Komistek, PhD,

University of Tennessee * W. Norman Scott, MD, FACS, Insall Scott Kelly Institute for Orthopaedics and Sports Medicine

World Arthroplasty Congress

April 16 — 18, 2015  Paris, France
icjr.net/2015paris

The World Arthroplasty Congress is the first-ever meeting dedicated to the exchange of surgical innovation,
cutting-edge science, and practical knowledge related to joint reconstruction on a global scale. While
societal, political, and economic climates, as well as surgical environments, may vary drastically from one
country fo the next, this congress aims to put aside these differences so we can learn from one another with a
common goal of advancing the field of reconstruction and improving patient care.

COURSE CHAIRMEN: Jean-Noél Argenson, MD, Aix-Marseille University Hospital Sainte-Marguerite * Arlen D. Hanssen, MD, Mayo Clinic « W.
Norman Scott, MD, FACS, Insall Scott Kelly Institute for Orthopaedics and Sports Medicine ¢ Jan Victor, MD, PhD, Ghent University Hospital

WWW.ICJR.NET
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Joint Implant Surgery and Research Foundation
46 Chagrin Shopping Plaza, #118
Chagrin Falls, Ohio 44022
www.jisrf.org
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