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OUR SPEAKERS TODAY
« James A. Browne, MD, FAAOS

- University of Virginia

« AJRR Publications Subcommittee Chair; Outgoing AJRR Annual Report Editor
 Richard L. lllgen, Il, MD, FAAOS

« University of Wisconsin

* AJRR Research Subcommittee Chair; Incoming AJRR Annual Report Editor

AACS

AMERICAN ACADEMY OF
ORTHOPAEDIC SURGEONS 2



No financial conflicts of interest relevant to this presentation
* American Association of Hip and Knee Surgeons: Board or committee member

* American Joint Replacement Registry (AAOS): Board or committee member

* Enovis: IP royalties; Paid consultant

* Hip Society: Board or committee member

e Journal of Arthroplasty: Editorial or governing board; Publishing royalties, financial or material support
e Journal of Bone and Joint Surgery - American: Publishing royalties, financial or material support
e Kinamed: Paid consultant

* Knee Society: Board or committee member

e Ortho-DX: Paid consultant; Stock or stock Options

* OsteoRemedies: Paid consultant

e Radlink: Stock or stock Options

* Saunders/Mosby-Elsevier: Publishing royalties, financial or material support

e Southern Orthopaedic Association: Board or committee member
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_Why Do Sites Pa

=

Compare your practice
to national
performance
benchmarks

Facilitate site, practice-
specific, payer-
incentivized performance
improvement programs
such as Blue Distinction &
Centers of Excellence
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Access to on-demand
practice specific quality
reports and dashboards

Qualify for national
distinction programs
such as the Joint
Commission Advanced
Certification & AAAHC

Facilitate tracking and
monitoring of
longitudinal

patient outcomes

Use for reporting to
quality improvement
programs such as MIPS,
BPCI-A, ABOS MOC &
ABNS CC

Improve the
value of care
delivered to
Patients

Early access to
surveillance alerts for
poorly performing
implants



Participation in the American Academy of Orthopaedic Surgeons (AAOS) Registry Program
offers a wide variety of data reuse opportunities including requirements for quality initiatives
and state collaboratives.

The Ability to Reuse Registry Data to enable performance measurement as well as facilitate
national registry-driven quality improvement programs has been a focus of the Registry over the
past few years. Now, AJRR data can be reused toward:

¢ The Joint Commission (TJC) Advanced
Certification for Total Hip and Total Knee
Replacement

e American Board of Orthopaedic Surgery
(ABOS) Maintenance of Certification
(MQC) program for Part Il Self-Assessment
Examination (SAE) credit

* Centers for Medicare & Medicaid Services
(CMS) Inpatient Quality Reporting Program
(IQR) THA/TKA Patient-Reported Outcome
Performance Measure (PRO-PM)

e CMS Comprehensive Care for Joint
Replacement (CJR) Model

¢ CMS Merit-based Incentive Payment System
(MIPS) Promoting Interoperability (PI) and
Quality Payment Program (QPP)
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Accreditation Association for Ambulatory

HealthCare (AAAHC) Advanced Orthopaedic
Certification

Aetna Institutes of Quality (10Q)
Orthopaedic Surgery

BlueCross BlueShield Blue Distinction
Specialty Care

Blue Shield of California waiver of prior
authorization for their patients’ hip or knee
replacement procedures

Bree Collaborative
Cigna Pathwell Bone & Joint SM

Det Norske Veritas & Germanischer Lloyd
(DNV GL) Orthopaedic Center of Excellence

The Alliance QualityPath
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o“::'f;j‘ oo e Decrease Data

» InVivolLink

Collection Burden

Q-Centrix

outcome

3

= AAOS has partnered with technology

vendors to facilitate the data submission
® process

= Re-use data that already exists in medical

AAOS Registry Program record, practice management and PRO
Authorized Vendor systems

Amercas jont Replaceset Regeory

e » Direct data submission and management

can be handled by a technology provider
with sites able to fix rejected files
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AJRR’S HISTORY
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AJRR
MILESTONES
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= James |. Huddleston, Ill, MD, FAAOS - Chair
Stanford University

= Scott M. Sporer, MD, FAAOS - Vice Chair
Rush

= James A. Browne, MD, FAAOS
University of Virginia

= Antonia F. Chen, MD, MBA, FAAOS
Brigham and Women’s Hospital

» Paul J. Duwelius, MD, FAAOS
Orthopedic and Fracture Specialists

= Brian Hallstrom, MD, FAOA, FAAQOS
University of Michigan

= Richard L. lligen, Il, MD, FAAOS
University of Wisconsin
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William A. Jiranek, MD, FACS, FAAOS
Duke University

Leslie Klemp, MS, RN, NE-BC, CPHQ
Rush University Medical Center

William Long, MD, FAAOS

Hospital for Special Surgery

Howard Marans, MD
Aetna
» Richard F. Seiden, Esq.
Public Advisory Board (PAB) Representative
= James D. Slover, MD, MS, FAAOS
NYU Langone Health
= Bryan D. Springer, MD, FAAOS
OrthoCarolina
= Jeffrey B. Stambough, MD, FAAOS
University of Arkansas
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AJ RRDataElnt o)

Two Modules: Hip Arthroplasty & Knee Arthroplasty

Procedure
Patient
* Name, Date of Birth, SSN
« Diagnosis (ICD-9/10, CPT)
« Gender
« Race/Ethnicity
* Height + Weight/BMI
» Payer Status
Site of Service
* Name and Address (TIN, NPI)
Surgeon
* Name (NPI)
* Trainee
Procedure
- Type (ICD-9/10, CPT)
Date of Surgery, Length of Stay
Surgical Approach
Surgical Technique
Laterality
Implants (Manufacturer, Lot #)
Anesthesia
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Comorbidities and Complications
« Comorbidities (ICD-9/10, CPT)
* CJRRisk Variables
* Height + Weight/Body Mass Index
* Length of Stay
* American Society of Anesthesiologists Score
* Charlson Index
* Operative and Post-operative Complications

Patient-reported Outcomes

Recommended:

* PROMIS-10 Global

* VR-12

* HOQOS Jr. /KOQOS, Jr.

Also Accepted:

* SF-36 v1

HOOS/KOOS

Oxford Hip and Knee Scores

Knee Society Knee Scoring System

Harris Hip Score

WOMAC (Modified via HOOS and KOQOS)
SF-12, EQ-5D, WOMAC (only accepting final scores)

This page is a summary of the AJRR data elements and is not all inclusive. 12



= Access to Medicare claims linked by full identifiers for
longitudinal tracking

= Follow outcomes of AJRR patients occurring at non-AJRR
participating institutions

= 2012-2023 Medicare data for all patients represented in
Registry
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e Summary Statistics
* Procedure, institution, and patient distributions

« Data Completeness

* Hip/Knee Arthroplasty

* Revision Procedures

« Implant Utilization and Survivorship

« Patient Reported Outcome Measures (PROMS)
* Recent publications and presentations

Download the 2024 Annual Report and
Annual Report Supplement: www.aaos.org/registries/publications
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ANNUAL
2024

The Eleventh Annual Report of the
AJRR on Hip and Knee Arthroplasty
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http://www.aaos.org/registries/publications

AJRR ANNUA

4,300,274
Procedures submitted to AJRR from
Jan 1, 2012 - Mar 31, 2024

( 526,021
L Excluded duplicates and cases with invalid
-

procedurs date (before Jan 2012 or after Dec 2023)

3,776,263
Procedures dated 2012-2023

59,033
Excluded inapplicable or invalid cases*

—

3,715,320

Valid hip and knes procedures dated
2012-2023 included in analyses

“Ivali] data=joint pocadres ol indha hip orknes, procedure codas autsitde of aporoved AJRR diefa spacifcalons, and harmiarthropiasty procechres withood
& diagnoss of Bmoral neck factuna

« Data submitted to AJRR across all 50 states and the District of Columbia
» Supplementary Medicare and American Hospital Association datasets utilized where appropriate for
descriptive and longitudinal analysis
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 AJRR DATA COW

Similar to last year, key demographic and
procedural information such as date of birth,
gender, admission date, discharge date,
procedure, and diagnosis information all exceed
95% completeness. Most of the elements
described have remained stable compared to the
previous Annual Reports.
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Element M Total Percent Reported Percent NR Percent Invalid
Surgeon Information 4088022 1.1 0 B&
Principal Procedure Gode 4088022 @a.8 0 <01
Principal Diagnosis Code 4006022 283 0 a7
Firet Implant Catalog # Listed 4088022 20.8 0 Bz
Firet Implant Lot # Listed 4086022 877 0 12.3
Incizion Start Time (Procedurs Start Time) 4006022 748 243 k]
Skin Closure Time (Procedure End Time) 408a022 8.7 x5 0g
Surgical Approach [Hip/Knee) 4086022 10,0 Bz.a 71
Ethmnicity 408a022 B4 167 <01
Race 4086022 BA.3 137 <01
Date of Birth 4086022 100.0 o v}
Gender 408a022 |aa 0.4 v}
City 4086022 853 47 v}
State 4086022 240 8.0 i}
Zip Gode 408a022 868.8 V] 32




comuve proce

AJRR captured over 4 million
procedures in 2023
v’ Utilized 3,715,320 valid cases used in
2023 Report
* Anincrease of 566,278
procedures from the 2022 report
v 1,899,847 Total Knee Arthroplasty
Procedures
v 1,204,324 Total Hip Arthroplasty
Procedures
v’ Data from 1,447 institutions
* 312 Ambulatory Surgical Centers
v’ 4,954 surgeons submitted at least one
procedure in 2023
v' 23 AJRR Institutions Audited
* The overall record agreement
rate was 93.1% (Median 98%)
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Cumulative Procedural Volume, By Year 2012-2023 (N=3,715,320)

4,000,000
3,500,000
3,000,000
2,500,000
2,000,000
1,500,000
1,000,000

500,000

Number of Procedures

oLl—

843,774

1,686,508
1,316,737

3,715,320

2015 2016

2017 2018

Year

2020 2021 2022 2023




' CUMULATIVE NUMBER

In 2023 alone, there were 4,954
surgeons represented with at least one
procedure in the AJRR. AJRR
participating institutions are required to
submit data from all surgeons
performing hip or knee arthroplasty
procedures at their facility.

AAQS

AMERICAN ACADEMY OF
ORTHOPAEDIC SURGEONS

Number of Surgeons
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1,942

4,008

2 987

sy 2453 5,188
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LOS decreased from 2.9 days to 1.1 days for TKA from 2012
to 2023

Cementless fixation increasing in TKA to reach 22% in 2023
Utilization of robotics in TKA has increased over 6-fold over
the last 6 years and is now reported in over 15.9% of
procedures

Rate of Technology| Use for Assistance in Total Knee Arthroplasty, 2017-2023
20%

15%

10%

Percent

- 5.3%
o S'g'i__f—i;%— 3.8% : 4.0%
4.4%
0%
2017 2018 2019 2020 2021 2022 2023
Year
Robotics (N=116.513) — Computer Navigation (N=60,913)
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Distribution of Hybrid and Cementless Fixation Utilization for Primary Total Knee Arthroplasty, 2012-2023

(N=1,341,438)
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* Increased THA for femoral neck fracture trend continues

* Robotic use in THA has almost tripled since 2017 (2.1% to
6.6%) and computer navigation appears to be on the
decline.

* General anesthesia use decreasing over time for THA
cases

Total Hip Arthroplasty and Hemiarthroplasty Procedures Performed for Femoral Meck Fracture, 2012-

2023 (N=175,732)

100%
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Elective Primary Total Hip Arthroplasty Femoral Stem/Acetabular Component Combinations by Year,
2012-2023 (N=B87,970)

2012 2013 2014 2015 EIFI & 207 2018 20149 2020 201 2022 2023
Year
Actia DuoFix/ Pinnacle CoP — Accolade IIf Trdent GoP — Corailf Pinnacle CoP — Bummitf Pinnacle CoP
— Accolade IIf Trdent Il CGoP — Summit’ Pinnaclz MoP — Corailf Pinnacle MoP — Anthology! B3 ChioP
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. DISTRIBUTION OF

Distribution of Primary Total Knee Arthroplasty Implant Designs, 2012-2022 (N=1,245,884)

0.0% 0.0% 0.0% 0.03% 0.61%
0.0% 0.09% 0.12 132 1.21% 1.48%

100% —
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Key Highlights oo
v New TKA constraint categories
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_ REVISION PROG
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Distribution of Diagnosis Associated with All Knee Revisions, 2012-2023 (N=168,933)
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cumuLATIE P

Compared to cemented fixation,
cementless fixation for primary
total knee arthroplasty

IS associated with a reduced rate

of cumulative percent revision in
all-age men but a

significantly increased rate in
women aged 65 and older.
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Cumulative Percent Revision for Cemented Versus Cementless Fixation Primary Total Knee Arthroplasty
in Female Medicare Patients 65 Years of Age and older with Primary Osteoarthritis, 2012-2023
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cumuLATIE P

After adjusting for age, sex, and CCI, dual
mobility cases were found to have a
significantly reduced cumulative percent re-
revision compared to standard and
constrained lined cases in Medicare patients
aged 65 and older.
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Cumulative Percent Re-Revision after Revision Total Hip A
Medicare Patients 65 Years of Age and Older, 2012-2023
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_DEVICE-SPECIFI

The ability to look at revision rates for implants is
one of the great strengths of the AJRR. The 2024
report (Tables 3.3-3.5) display cumulative percent
revision stratified by knee constructs as well as
bearing and fixation types with 95% confidence
intervals. Unlike the hip device-specific survivorship
curves which showed some divergence in the first
year, the knee-device curves showed very little
divergence for both posterior stabilized and
minimally stabilized (cruciate retaining) constructs.
Revision rates for cemented knee arthroplasty
constructs in patients aged 65 and older generally
range between 2% and 3% at 10 years, with overall

revisions increasing from 0.83% at 1 year to 2.60% at

10 years. (Table 3.3).
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Unadjusted Cumulative Percent Revision of Cementless Knee Arthroplasty Construct Combinations for
Primary Total Knee Arthroplasty in Patients =65 Years of Age with Primary Osteoarthritis, 2012-2023*

M

Group Mame N Total Revised 1-¥r 3-¥re 5-%re T-Yrs 10-Yre
Ul a7.883 | T4 1.00 (0.81, 1.08) | 1.84 (1.51,1.77) | 190 (1.83, 2.15) | 2.21 .01, 2.41) | 2.32 2.00, 257)
Tristhion/ Triathlon P3 8355 | 180 | 1.37(1.14,1.84) | 2.19(1.88, 2.55) | 252 (2.18, 2.8 | 271 (2.20, 8.17) | 2.712.20, 817)
Fersona/ Pereona CR 2 881 53 | 0.00([0.67.1.41) | 2.20(1.60,8.02) | 271 (1.7, 8.8 | 2.71(1.70, 8.83 | 4.20(1 &1, 8.4

Attune/ Attune PS Cementless| 1.478 | 28 131082, 2) | 2.31 (1,54, .33 | 2.31 (1.54. 3.33) - -
Aftune/ Attune CR Cementless| 805 o7 | 251(1.50, 378 | 5.48 (.32, 4.00) | .08 (2.55.5.75 | 3.08(2.65. 5.75) _
Nstural-Knee Il GS/ Natural- o | mam | I - .
fural-finee 1| G3/ Natur 850 10 |048p18 127 | 1.10p40.217) | 160088, 5 80(085,3 | 1.80(0.88,3)
Vanguard/ Fiegenersx GR 505 8 |os50(0.17, 184 | 1.58 075, 2.00) | 1.58 075, 2.09) | 1.580.75. 2.00) | 1.58 .75, 200
Sigma/ MET CR Cementless | 502 8 |o=1po7, 108 | 168 p77. 207 | 188 p77. 207 | 1831077, 207 | 183077, 207)
Overall 83,048 | 1,055 | 1.07 (0.09,1.15) | 1.78 (1.67, 1.80) | 2.11 (1.07, 2.25) | 2.30 (2.14, 2.47) | 2.40 (2.21, 2.50)

“The 85% confdance mfarvak ae moiuded i paranihess,




« AAOS has launched a PROMs in Practice initiative that aims to influence the active clinical use of PROMs at the
point of musculoskeletal care. More information about this can be found on the AAOS website at
WWW.aa08S.0rg/proms

* As of December 31, 2023, 631 sites out of 1,447 (44%) have submitted PROMSs, which is a 27% increase in sites
compared to the previous 2023 AJRR Annual Report.

« The completion rate for “linked” outcomes (those where both a preoperative and one-year postoperative PROM is
available on the same procedure) varies between 24-30%

Owverall Change Between Preoperative and 1-Year Postoperative PROM Scores after Primary Knee
Arthroplasty by PROM, 2012-2023

Patient Rezponze Rate,
. Patiente with S Percentage of Patients| Patients with

S PROM Component | Preoperstive | it LNKed 1" g completeda | Meaningful | MCID

casLe oM Soorme &TE Preoperative and Improvement®

1-Year Score

KOS, JR. (Knee Disability and r , ] - PR - -
Osgteoarthritie Outcome Score) Soons 188,08 52,834 28.7% 87 2% .G
PROMIS-10 (Patient-Reported hMantal T 153,161 30,252 26.8% 31.0% 48
Outcomes Meazurement ] i L o
Information Systern 10) Prysical T 153,168 ag,252 256.0% 03.89% 4.3
VR-12 (The Veterans RAND 12 [ Menta Headh Componant 28 424 12,450 31.8% 33.1% .8
Itern Health Survey) Prwysical Heaitn Component | 38,220 12 456 31.8% 73.0% 45

Tl gl improvemens wes caibuied by mimal’ dinho’ o e difemnce (MG MO0 wis detemiped o be @ posiive cihange scom of el e pooied Stand ard devison,
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 RECENT PUBLICAT
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The goal of the AAOS Registry Analytics Institute® (RAIl) is to provide a resource to the
scientific community to further understand and improve orthopaedic and
musculoskeletal care by making data analyses available. RAl also provides physicians
and clinician-scientists access to information beyond what is already published in the
AJRR Annual report.

* Over 30 publications utilizing AJRR data in 2024
* Review Appendix A for a list of relevant publications

Appendix A

Recent AJER Publications and Presentations



 CONTACT THE AAOST

Annual Report: www.aaos.org/registries/publications

General: Reqistrylnfo@aaos.org

Contracts, Invoicing, & Onboarding: ReqgistryEngagement@aaos.org

Phone: (847) 292-0530

Business Hours: Monday through Friday, 8 a.m. to 4 p.m. Central Time
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