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Arthroplasty

Arthron Plastos
Joint Formed/Molded
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Types of
Arthroplasty

* Hip
Knee
Shoulder
Elbow
Wrist
Fingers/toes
Ankle

Spine
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Ratio of Cost to Quality of Lite

Improvement by Procedure
Laupacis et al 1992
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The 5 National Priorities for Wait

Times Reduction

* Hip and Knee Arthroplasty
» Cancer

 Cardiac

» Cataracts

* Diagnostic Imaging
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Asymptote to Utopia

Phase |
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The Paradox of Arthroplasty Outcomes

Standard Effect Size

(Post-op score - Pre-op score)
SD Post-op score
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Standard Effect Size

Medical Management of Arthritis
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Health Outcome Questionnaires

Pre-op Post-op

Bad

Bl

B2

Good
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Risk-Benefit Ratio for Innovation

\ Benefit Risk j
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OMJD, Thc.
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Percentage of Hip Replacements in Patients <55 that

were Resurfacings by Country in 2004-2006
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Resurfacing Has Significantly

Worse Outcomes
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New Technology — New Problems

Pseudotumours associated with metal-on-
metal hip resurfacings

H. Pasdie, We ropact 17 pationts (20 higs) in whom metel-on-metsl resurfacing hod been pecformed

S, Glya-Joass, and who peesanted with varoes symptoms and a soft-tissue mass which we termed a

P McLardy-Smith,  psevdotumose Each patient underwent plain radiography and in some, CT, M8 and

R. Gaadle, ultrescncgrapty were also performed. In addition, histological examination of available

D, Whitwell, samples was undertaken

C. 1o M. Gibboas, All the patients wice women and ther peesentation wis varaie. The most common

S, Onslere, symptom was discomdort in the regien of the hip. Other symptoms included spontaneous
N. Atkansiou, dislocation, necve palsy, a noticeabls masa e & rash. The commeaen histological fostures

H. S Gill, were axtonsive necrosis and lymphooytk infiltration, To date, 13 of the 20 hips have roguired
D. W. Murray revision to & conventional hip replacement. Two are awaiting revision.

We estimase that approximately 1% of patients who have a metal-on-metal resurfacing
From The Nuffoeld develtp b prcudatumour within five years. The couse Is usknonm sad s peobably
Orthopedic Centre,  multifactorial There may be & toxic reaction 1o an excess of particulate metal wear debris or

Oxford, Enplacd A Dy persensitivily reaclion 10 4 scemal amount of metal debiris. We are med that with
sima the incid of those psowd irs may Increase. Furthar investigation is reguired
- S S to define thek cause.

DALHOUSIE
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Johnson & Johnson Said to Agree to $4 Billion
Settlement Over Hip Implants
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What Is the Benefit of Introducing

New Hip and Knee Prostheses?

Rajan Anand, MBBS, Stephen E. Graves, MBBS, DPhil, FAOrthA, Richard N. de Stegger, MBBS, Dip Biomech,
FRACS(Orth), David C. Davidson, MBBS, FRCSEd, FAOrthA, Philip Ryan, MBBS, BSc, FAFPHM,
Lisa N. Miller, BSc Hons (Math), and Kara Cashman, BSC Hons (O&G), Grad Dip Math Sc

Investigation performeed at the Awstralizn Orthopantic Asocation Natonal foimt Replacement Regisery, Adelaide, Australic

« Jan 2003 — Dec 2007
« 266 new hip and knee implants introduced
* Only 74 used in more than 100 cases

Orthopaedics. |\
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Outcome of New Components Compared to 3 Best

Performing Prostheses with > 5 Year data (Australia)

Better ®Same ®Worse

Resurfacing acetabular
Resurfacing femoral
Cemented femoral

Cementless acetabular

Cementless femoral

0% 20% 40% 60% 80% 100%

DALHOUSIE
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“Phased Innovation”

Registries

*High RCT’s
Precision

Metrics
- RSA

Pre-clinical

The Journal of Arthroplasty Vol. 26 No. 6 2011

The Stepwise Introduction of Innovation
into Orthopedic Surgery
The Next Level of Dilemmas

Henrik Malchau, MD, PhD, Charles R. Bragdon, PhD, and Orhun K. Muratoglu, PhD

Orthopaedics |
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Atlantic Innovation Fund Award
S5 Million
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C JHalifax

Biomedical Inc.

Patent with Post
Op joint pain?

The Halfax System can provide
measurements as accurate as
50 microns to assist in the
diagnosis of aseptic loosening
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CormmupentT C 2009 m 3 oL ExA Boos axp koexr Sus

Fixation of a Trabecular Metal Knee
Arthroplasty Component
A Prospective Randomized Study

By M1 Dunbar, MD, FRCSC, PhD, DAL Wikon, MASc, BEng, AW. Henmigae, BSc, LI Amirault, MD, FRCSC,
M. Gross, MBUS, FRCSCILOND), and G.P. Reardon, M), FRCSC

Ievestigation performad at the QEIT Health Scamcer Coretry, Halfax, Nove Scotia, Canada

DALHOUSIE
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: I Sm T


Sara Whynot
©MJD, Inc.

©MJD, Inc.


Dynamics of Human Motion Lab

DYNAMICS OF HUMAN MOTION LABORATORY

P
NEUROMUSCULAR FUNCTION LABORATORY '
IVDALH-OUSIE ‘. h | H R I R S
¥ UNIVERSIT N ( ‘

Canadian Institutes of
Health Rescarch o

Orthopaedics
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&re Adt O oraedion 2070, 81 (4] ATe-400

Preoperative gait patterns and BMI are associated with tibial
component migration

Janie L Astephen Wison', David A J Wisson', Michael J Dunbar'“, and Kevin J Deluzio’*

Higher
knee adduction O
moment

»
»

Knee Adduction Moment (Nm/kg)

v

Percent Gait Cycle
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EMG and Migration
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Alterations in neuromuscular patterns between pre and one-year post-total
knee arthroplasty

Cheryl L Hubley-Kozey *™*, Gliian L Hatfield *, Janie L Astepben Wilson ®. Michael |. Dunbar “*
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Neutral Migration

Posterior Migration
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Surgical Navigation
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Principal Component Analysis (PCA) of

Surgical Navigation Data on 600 cases
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An Objective Framework

TKA Prescription & Assessment

Pre-operative Joint Function
(Dynamic during gait and Passive)

Dynamics of Human Motion (DOHM) Lab
3D Gait Joint Mechanics, Loading and Neuromuscular Control

"?i"/\ﬁ

Computer Assisted Surgery

Intraoperative Patient Functional

& Morphological Characteristics

Post-operative Joint Function
(Dynamic during gait and Passive)

Dynamics of Human Motion (DOHM) Lab
3D Gait Joint Mechanics, Loading and Neuromuscular Control
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Seniors by age sub-groups, as % of the total population, Canada, 1921-2041

W 85+
m75-84
o 65-74
25% —
20% —

15%

10%

5%

Year 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011 2021 2031 2041

Source: Statistics Canada
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10 Year % Change in Knee Cases in Canada
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Implant survival based on revision as endpoint

for six different age groups (Sweden -THA)
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95%
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Nova Scotia Compared to Canada

Most
Arthritis
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"First one on when the music
stops gets todays hip operation”
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Wait Times for Priority Procedures in Canada, 2015

Report April 2015
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Figure 3: Range in Regional Wait Times for Hip and Knee Replacements
by Province, Apnil to September 2014
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4 Eliminating Code Gridlock
ik \ in Canada'’s Health Care System

2015 WAIT TIME ALLIANCE REPORT CARD
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1S 4

Capital Health Dalbousie Universay

DEPARTMENT OF SURGERY
WAIT LIST MANAGEMENT PROJECT
ORTHOPAEDIC PILOT PROJECT
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Arthroplasty Patients Waiting for Surgery (QEII)
2003/04
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Real Life vs. the Simulation

» Patient Arrival Rates
» Operation Type

» Surgery Time

* Recovery Time

* Doctors’ Schedules
* Recovery Beds

‘ ":‘: ;?:.ﬂ
- LIPS
PR ok B

System Process

* Wait List
* Patient Flow
 Resources Needed
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Model Development

Verification and Validation

‘h

Determine Patient Through Put )
Determine Patient Discharge Rate
Determine Patient Time in System
Determine Patient Time in a Queue
Determine Bed Ultilization
Determine OR Utilization

>

Determine Waitlist Growth Rate y

Compare and Contrast
to Actual System

Orthopaedics
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Ortho Wait Times as a Function of Beds and
OR Time

1

0.8
0.6 Wait Time
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82 10% _
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Time
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Wait Time Growth as a Function of Time
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Nova Scotia Department of Health

Announcement

NOV’S‘(%TIA

Department of Health

» 25 new Orthopaedic beds
* 1 new OR

» 33 long term care beds opening
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Operating Room
Efficiency Problems

« With patient 3.5 - 4.5 hours/day out of 10 hour day

10 Hour Day 24 Hour Day
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Turn Around Time

95% Confidence Intervals of OR

Time per Case

Setup/Clean up Time per Case

95% Confidence Intervals of

65
120
60 F
—~ 115 m
[ £ 55 i
€ 110 E
:; GE, 50
E 105 = 45
Q
% 100 ..3 40
95 D 1
[]
90 30 -
& Hl = VG & Hl = VG
Site OR Time | Turn Around Time
(Minutes) (Minutes)
HI 93.3 57
VG 119.2 32.9

Orthopaedics
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NOVA?S‘ TIA

Nova Scotia Wait Time Information
Knee Replacement

This surgery replaces the knee joint with an artificial joint. The wait time shown is for patients who had their first knee replacement,
Consult Nova Scotia 90% of people served within 237 days
Surgery Nova Scotia 90% of pecple served within 660 days

Community  Facility Consult Wait Time Surgery Wait Time
Sydney Cape Breton Regional Hospital 169 days 307 days
New Glasgow Aberdeen Hospaal 308 days 479 days
Dartmouth Dartmouth General Hospital 236 days 750 days
Halifax QEll Health Sciences Centre (ANl Sites) 237 days 799 days
Kentville Valley Regional Hospital 226 days B84 days

Orthopaedics |
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%
NOV? SCOTIA

Nova Scotia Wait Time Information

Christopher Glen Richardson

Consult Nova Scotia 90% of people served within 110 days
Surgery Nova Scotia 0% of people served within 1240 days

Procedure Community Consult Wait Time Surgery Wait Time

Hip Reptacement Halifax 107 days 970 days
pReplacemant Revision  Halifax - -

Knee Replacement Halifax 111 days 1288 days

Knee Replacement - Partia Halifax 113 days

nee Replacement Ravision Halifax — -

Knee Scope Halifax 94 days

Orthopaedics
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See wait times trend by selecting the checkbox next to the legend

¥ ® Consult - 90% - - ® Consult -50% ~~~
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Days
£00
O I — N\’/\—_—*
€00
500
400
100
100

2014 2004 2004 2014 2018 s 0% 2018 2006
Jan Mae AP Jun Ml-Sep Oct-Dec Jan-Mar Age-Jun Hd-Sep Oct-Dec Jan-Mar

N 11\ \

Orthopaedics |



Sara Whynot
©MJD, Inc.

©MJD, Inc.


Aviation in North Korea

Air Koryo: Still the world's worst
airline
Sep 16th 2015, 15.07 BY J.J.C % ) Timekecper ‘ o m

W

Getty images
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Recipe for Failure...

* Setrules

* Enforce the rules

* Set the prices

* Eliminate competition

Orthopaedics
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Number of Primary Arthroplasties
Performed Over Same 2 Weeks
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Cancellations

No cancellations for run-over

No increase in OR overtime
Some rooms completed lists early
4 cases/room/day was realized
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Silo Mentality

OR budget in silos, no overall coordination for a
program, such as hip and knee replacement

— e.g., cases can be cancelled early, for fear of
paying overtime

Easy to measure some costs

Hard to measure cost of not doing case

Costs about to go up!

Build programs around procedures

Orthopaedics| | (’N
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If You Can't
Measure L,
You Can't
(Mprove [t

(WALLLane Thenason, Cord Kelvin)
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The best way to predict the future is to invent it
Alan Kay
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Weight Bearing
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Alternate Care Models

Change from vertical to horizontal
management structure

Team building with allied health care

Under capacity
— Medi/surgi centres

Improve outcomes and reduce wait times
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Validation

Orthopaedics
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Effect Of TKA on Asymmetrical Gait (Lurch)
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Wait times? There’s an app for that
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AlF - Accelerometers as Surrogates
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Metrics of Knee OA Progression

RESE N i S|
Asymptomatic Moderate OA Severe OA

O

Knee OA Translational Research: We use cross-sectional and longitudinal
progression models to understand how biomechanics change (during gait) with
severity and progression of knee OA. We also study specific risk factors such as
obesity, female sex, and in vivo measurements of physical activity to see how
biomechanics change with these factors. We develop and use sophisticated
mathematical tools

Our goal is to design and validate metrics that can be captured easily either
clinically or remotely based on the extensive scientific foundation we have developed.

Kinematics Kinetics Musculature

The pattern of how individuals move their A key OA variable is the dynamic knee adduction Those with knee OA have altered

joints during gait changes with OA severity. moment during gait. This is the net resultant torque neuromuscular control during gait, often
We see lower peak angles and less range of acting on the joint in the frontal plane attempting to characterized by higher and more

motion throughout gait. push the joint into more varus (‘bowlegged’) and sustained muscle activations, and often co-

subsequently loading the medial compartment of the gctivation between muscles.
joint. This loading tends to be higher and more
sustained during gait in those with knee OA.

Astephen et al. 2008; Astephen et al. 2011; Hubley-Kozey et al. 2006, Hubley-Kozey et al., 2009
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Phone sensor predicts when thoroughbreds will go lame

15 Jone 2010 by Paul Marks
Magarnne Nsue 2754 Subscribe and save

YOU might think & would be sasy 1o spol
whan 8 Porse s gong lame. Bt o nabiey
10wk, St Carter Or GaICD WS & reglar
motion on Ak four hooves can produce
subie O Plermilient symphoms, making &
hard 50 decde waMer & valuatie rcoihorse
Of ShOwmiumpar Needs Seatment. Now &
Senaor more oen found iIn amanphores

Could Mp peovide An ety QO

The use of lechnoiogy % study egune
ROOMOLon Mas & Salinguished MNsiory.
Back in 1877, the phatography Dioneer
Eadvwoard Muytviogods used & hghspoed
CAMEN %0 show that a gallopeng horse
times has ab Tour hooves off he ground.
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i s Yolting

Orthopaedics


Sara Whynot
©MJD, Inc.

©MJD, Inc.


01
0101001010101010901 O§WE
0101010100101001100101007101
N1

¥

VOLUME VELOQTY VARIETY VERACTY
DATA 3\ 7% PEED OF CHANGS 7';(??_;}.’;:‘?_;;'_‘ H: .:':e.%i?.n.'mr‘ Of

©MJD; Thc.


Sara Whynot
©MJD, Inc.

©MJD, Inc.


N

Canadian Joint Replacement Registry (CJRR)
Information Package on Implementing
Mandatory Reporting

Canadian Institute
for Health Information

Institut canadien
d'information sur la santé
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CJRR Data Can Link To Many Other
Data Sources
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An Objective Framework

TKA Prescription & Assessment

Pre-operative Joint Function
(Dynamic during gait and Passive)

Dynamics of Human Motion (DOHM) Lab
3D Gait Joint Mechanics, Loading and Neuromuscular Control
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Post-operative Joint Function
(Dynamic during gait and Passive)

Computer Assisted Surgery
Intraoperative Patient Functional
& Morphological Characteristics

Dynamics of Human Motion (DOHM) Lab
3D Gait Joint Mechanics, Loading and Neuromuscular Control
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www.DiscoveryDoodles.com
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Personalized Medicine
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' Contemplation Before
R Surgery

Joseph R. Wilder, MD



