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Our Speakers Today

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

o AJRR Publications Subcommittee Chair; AJRR Annual Report Editor

 James l. Huddleston, Ill, MD, FAAOS

o Stanford University

o AJRR Steering Committee Vice Chair
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AAOS Family of Registries

AAOS Board of Directors

Registry Oversight Committee

Collaborative Registries AAQS Registries

Collaborative American Joint Musculoskeletal

Registry with AANS Replacement Tumor Registry
& AAQS American Registry (AJRR) (MsTR)

Shoulder & Elbow Fracture & Trauma
Registry (SER) Registry (FTR)

Spine Registry (ASR) Hip Arthroplasty Orthopaedic Sarcoma  Shoulder Arthroplasty Hip Fracture
Cervical Knee Arthroplasty Rotator Cuff Repair Ankle Fracture

Degenerative Spine Hip Fracture* Elbow Arthroplasty Distal Radius Fracture
Lumbar Ankle Arthroplasty* Proximal Humerus* Distal Femur Fracture

Degenerative Spine
Spine Tumor*

Ankle Tumor* Proximal Humerus

*Modules in development
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Why Do Sites
Participate?

N
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Facilitate site, practice-
specific, payer-
incentivized
performance
improvement programs
such as Blue Distinction
& Centers of Excellence
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Compare your practice
to national

@

Access to on-demand
practice specific

performance quality reports and
benchmarks dashboards
T —0
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Qualify for national
distinction programs
such as the Joint
Commission Advanced
Certification & AAAHC

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

Early access to
surveillance alerts for
poorly performing
implants

€A

Facilitate tracking and
monitoring of
longitudinal

patient outcomes

&

Improve the
value of care
delivered to
Patients



Data Reuse Opportunities

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.

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

* American Board of Orthopaedic Surgery
(ABOS) Maintenance of Certification

(MOC) program for Part Il Self-Assessment

Examination (SAE) credit

» Centers for Medicare & Medicaid Services
(CMS) Bundled Payments for Care
Improvement Advanced (BPCI-A) for the
2022 reporting year

e CMS Comprehensive Care for Joint
Replacement (CJR) Model

e CMS Merit-based Incentive Payment System
(MIPS) Promoting Interoperability (PI) and
Quality Payment Program (QPP)

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 Surgical Treatment Support Program

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

* The Alliance QualityPath
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Collection Burden

outcome

. = AAOS has partnered with technology
@ == Epic 2o = vendors to facilitate the data submission
(l) O Lemi *7./'Clan']y O weolpenper Process

= Re-use data that already exists in medical

AAOS Registry Program record, practice management and PRO
Authorized Vendor systems
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e » Direct data submission and management
can be handled by a technology provider
with sites able to fix rejected files
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About AJRR

AACS

AMERICAN ACADEMY OF
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AJRR

American
Joint Replacement
Registry

Began Pllot of
Pllot Sites Started Funding Secured Enrolled 100™ Data Collection

and Full Launch Site Expanslon

1 )

AJRR
MILESTONES

1

Reglstrylnsights® Ovwer 1M Procedures, Official Registry of Merger of the Over 150K
Surgeon Dashboard ReglstryInsights® AAHKS, PROM California Joint Procedures, QCDR
Launched Flatform Launched, Platform Launched Replacement Deslgnatlion, 1=
Re-Integration Reglstry Into AJRR Annual Report
Into AAOS

Over 1,300 Sites Ower 2.5 Milllon AJRR data goes
Enrolled and More Over 2M Procedures Procedures and 2.1 back a decade —
Than 1.2 Million Reached from Over Million Patlents procedures
Patlents 1,400 Sltes Reached collected from 2012

1 1




AJRR Steering Committee

= Bryan D. Springer, MD, FAAOS - Chair
OrthoCarolina

= James l. Huddleston, I1ll, MD, FAAOS -
Vice Chair
Stanford University

= Scott M. Sporer, MD, FAAOS - Secretary
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

ORTHOPAEDIC SURGEONS

Orthopedic and Fracture Specialists

= Richard L. lligen, 1I, MD, FAAOS
University of Wisconsin

= William A. Jiranek, MD, FACS, FAAOS
Duke University

= Richard F. Seiden, Esq.
Public Advisory Board (PAB) Representative

= James D. Slover, MD, MS, FAAOS
NYU Langone Health

= Jeffrey B. Stambough, MD, FAAOS
University of Arkansas
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AJRR Data Element Overview

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

Comorbidities and Complications

* Comorbidities (ICD-9/10, CPT)

* CJR Risk 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. /KOOS, 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



Integration of Medicare Data

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

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

= 2012-2022 Medicare data for all patients represented in
Registry
o Inpatient claims (148 data elements)
o Outpatient claims (122 data elements)

AMERICAN ACADEMY OF
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2022 A JRR Annual Report

« Summary Statistics ANNUAL
o Procedure, institution, and patient distributions REPORT

« Data Completeness

e Hi o) / Knee Art h rop | a Sty Alitton Hip and Knes AreEEI TS

Revision Procedures

Implant Utilization and Survivorship

Patient Reported Outcome Measures (PROMs)
Recent publications and presentations

Download the 2022 Annual Report and
Annual Report Supplement: www.aaos.org/reqgistries/publications

14
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http://www.aaos.org/registries/publications

AJRR Annual Report Overview

2,801,747

Procedures submltted to AJRR from Jan 1, 2012 - Mar 31, 2022
( 215,443 J

Excluded duplicates and cases with Invalld procedure date
(before Jan 2012 or after Dec 2021)
2,586,304
Procedures dated 2012-2021 p
35,772
\ Excluded Inapplicable or Invalld cases*
2,550,532
Valid hip and knee procedures dated 2012-2021 Included In analysls

*Invalid data=joint procedures not in the hip or knee, procedure codes outside of approved AJRR data specifications, and hemiarthroplasty procedures without a
diagnaosis of femoral neck fracture.

* 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

15
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AJRR Data Completeness

Table 1.1 Completeness of AJRR Data Elements, 2012-2021

AACS

AMERICAN ACADEMY OF
ORTHOPAEDIC SURGEONS

AJRR

American
Joint Replacement
Registry

Specifications

All' Verslons

2017-2021 Versions

AIRR Data 2012 - 2022Q1 (N=2,637,325)

Surgeon Information 99.7 0.0 03

Principal Procedure Code 99.9 0.0 01
Principal Diagnosis Code 942 0.0 £.9

First Implant Catalog # Listed 939 0.0 6.1

First Implant Lot # Listed 917 0.0 8.3
Incislon Start Time ( Procedure Start Time) 703 285 13
Skin Closure Time (Procedure End Time) 704 284 12
Ethnicity 834 16.2 0.3

Race 854 142 0.4

Date of Birth 100.0 0.0 0.0

Sex 99.7 0.4 0.0

Qty 935 6.5 0.0

State 945 5.5 0.0

Z1p Code 95.0 0.0 5.0

AJRR Data 2012 - 20220Q1 Using 2017 or Newer Specifications (N=1,405,742)

Comorbidity - at least one code reported 740 249 11
Body Mass Index (BMI) 89.6 0.0 10.4
Discharge Disposition Code 927 6.2 11
Admission Date 97.8 2.2 0.0

Discharge Date 97.8 2.2 0.0

Length Of Stay 97.8 0.0 2.2

Surgical Approach (Hip/Knee) 140 80.8 5.2
Computer Navigation 329 664 0.8

Robotic Assisted 391 60.8 01
Anesthesla Type 65.5 281 6.4
Perlarticular Injection 196 80.1 0.3

ASA Oassification 267 729 0.4




Procedure Submission & COVID-19

Impact Summary

* 1,251 submitting
Institutions across 50
states

* ASC submitted procedure

volume grew 57% since
2021

* Despite the lasting impact
of the COVID-19
pandemic, the 2022
Annual Report had an
overall cumulative
procedural volume

rowth of 14% compared
o the 2021 report.

AMERICAN ACADEMY OF
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Figure 1.1 Hospital Case Volume by Month, Jul 2019 - Dec 2021
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Figure 1.2 Ambulatory Surgical Center Case Volume by Month, Jul 2019 - Dec 2021
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Figure 3.10 Distribution of Hybrid and Cementless Fixation Utilization for Primary Total Knee Arthroplasty, 2012-2021
(N=939,141)
20%
18.8%
2 16%
* LOS decreased for both hip and knee procedures; now 1.3 :
1]
=
days for TKA S
. . < 97%
* Robotic use increased 6-fold over the last 5 years to reach /‘
= 8% 7.0%
0, B .
12% by 2022 : P
. . . . . o/ : < . 47% 1 47% 4.8%
= .09, .
* Cementless fixation increasing in TKA to reach 19% in 2021 c
] Lo% 2.2% ] e 2.5% 2% 2.2% 2.2%
&
Figure 3.16 Rate of Technology Use for Assistance in Total Knee Arthroplasty, Jan 2017 - Mar 2022 0
12% 11.6% * 2 2013 2014 2015 2015\' 2017 2018 2019 2020 2021
ear
—Cementless — Hybrid
10%
8.9%
Figure 3.2 Mean Length of Stay for Knee Arthroplasty Procedures, 2012-2021 (N=805,296)
8% 4.0
37 37 37
26 i6 3.5 3.5 2 3.5
~3.5 : 33
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o 5.7 B .
] 6% 5.3% 4 03.0
- 725
3.9% 4.0% 4.0% 5
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%31.5
2% 1.8% - 1.0
D
= 0.5
0% 0.0
2017 2018 2019 2020 2021 2022 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Year Year
— Navigation (N=35,391) — Robotics (N=39,961) — Partial Knee Arthroplasty — Revision Knee Arthroplasty — Total Knee Arthroplasty

AMERICAN ACADEMY OF
ORTHOPAEDIC SURGEONS

AACS

American
Joint Replacement
Registry




Procedural Trends (Hip)

Figure 2.28 Elective Primary Total Hip Arthroplasty Anesthesia Technique by Year, 2017-2021 (N=298,612)

* Increased THA for femoral neck fracture 000% e DN e s
trend continues — “ o
* Robotic use in THA more than doubled and ' i
. . . 80.0%
computer navigation use increased over 80%
* General anesthesia use decreasing over - - oo
time for THA cases 8 o o -
Figure 2.4 Total Hip Arthroplasty and Hemlarthroplasty Procedures Performed for Femoral Neck Fracture, 2012-2021 %
(N=123,178) N
100% 'E 40.0%
= gg: B3.1% B1.8% 79.7% 80.1% 78.1% 77.7% 77.8% 76.3% 75.2% — -
24 70%
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Eg 50% 20.0%
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Implant Utilization

Figure 2.29 Elective Primary Total Hip Arthroplasty Femoral Stem/Acetabular Component Combinations by Year, 2012-2021

(N=664,995)
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Revision Procedures

Figure 3.25 Distribution of Diagnosis Associated with All Knee Revisions, 2012-2021 (N=107,559)
Infection & Inflammatory Reaction 28.4%
Mechanical Loosening

Other Mechanical Complications

Instability Related Codes

Other 4.7%

Pain A.5%

Diagnosis

Wear or Osteolysis 2.3%

Fracture or Fracture Related Sequelae 1.6%

Stiffness 0.8%

Hematoma or Wound Complication 0.6%

0% 5% 10% 15% 20% 25% 30%
Percent of All Knee Revisions

’\ American
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Registry
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Cumulative Percent Revision

Figure 3.12 Cumulative Percent Revision for Cemented Versus Cementless Fixation Primary Total Knee Arthroplasty in
Male Patients less than 65 Years of Age with Primary Osteoarthritis in AJRR Only, 2012-2021

AACS
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AJRR

American
Joint Replacement
Registry

B.0%

4

7.0% o

cumulative percent revision

2.0% o

Cementless

Hybrid

Cemented

Cemented
Cementless
Hybrid
Total

time (months)

nmnnmm-mm--

120

132,298 | 121,618 | 109,046 | 93652 | 76,142 | 55236 | 35516 | 20064 | 9082 | 2834

18,278 | 14187 | 10,810 | 7,949 | 5645 | 3559 | 1,854 | Og8 410 125 1
5555 | 5,146 | 4747 | 4270 | 3575 | 2889 | 1775 | 1,144 | 530 157 1
156,131 | 140,952 | 124,603 | 105,871 | 85,362 | 61484 | 39145 | 22196 | 10,022 | 3116 11




Device-Specific Cumulative Revision

Table 2.4 Unadjusted Cumulative Percent Revision of Cementless Hip Arthroplasty Construct Combinations for Primary
Total Hip Arthroplasty in Patients =65 Years of Age with Primary Osteoarthritis, 2012-2020

Trident Accolade |l 37,367 147(1.35159)| 205(19 2.2) | 232(2.16,2.5) | 2.43(2.25,2.62)
Pinnacle Corail 35,617 363 0.71(0.63,0.8) |1.01(0.91,1.12) (1.16(1.04,1.29) | 1.21 (1.08, 1.35)
Pinnacle Summit 25,350 365 1.17(1.04,1.31) [1.43(1.28,159) | 1.58(1.42,1.76) | 1.71 (1.5 1.94)
Pinnacle Actis DuoFix 17,265 76 0.45(0.35,0.56) | 0.52 (0.41, 0.65) = =
Pinnacle Tri-Lock 16,653 224 0.95(0.81,1.1) |1.30(1.13,1.49) |1.54(1.34,1.76) | 1.72(1.43, 2.05)
Trident I Accolade |l 15,182 107 0.75(0.62, 0.91) | 0.81 (0.66, 0.99) — —
R3 Anthology 12,655 203 1.34(1.15,1.56) |1.65(1.43,1.89) | 1.77 (1.53,2.03) | 1.87 (1.6, 2.19)
Continuum M/L Taper 11,618 280 1.77(1.54,2.03) | 2.30(2.03, 2.6) |2.70(2.39,3.04) | 2.79(2.46, 3.14)
G7 Taperloc 133 11,080 140 112(0.93,133)|1.39(1.17,1.65) |1.50(1.23,1.81) | 1.50 (1.23, 1.81)
G7 Taperloc 133 Microplasty 6,798 98 1.30(1.04,1.59) [1.51(1.24,1.84) | 1.56(1.27,1.9) | 1.56(1.27,1.9)
R3 Synergy 6,437 145 192(161,2.29) (2.33(1.97,2.73) |2.50(2.11,2.95) | 2.50(2.11, 2.85)
R3 PolarStem 5,565 51 0.84(0.61,112)(1.10(0.82,1.45) (1.10(0.82,1.45) |1.10(0.82,1.45)
Trilogy M/L Taper 4,365 102 142(1.1,1.8) | 2.03(1.63,2.5) |249(2.02,3.04)|3.11(2.43,3.92)
Pinnacle 5-ROM 3,746 79 1.24(0.92,164) | 2.07(1.62 2.6) [2.39(1.87,3.01) | 3.48(2.45,4.78)
Trident Secur-Fit Max 3,304 79 1.40(1.04,1.85) [2.19(1.73,2.75) | 243 (1.92,3.02) | 2.81(2.16, 3.59)
Trident Accolade TMZF 2,954 66 1.22(0.87,1.67) [1.56 (1.16, 2.06) | 2.07 (1.59, 2.65) | 2.43 (1.88, 3.09)
G7 Echo Bi-Metric 2,809 29 0.79(0.51,1.18) |1.10(0.75,1.58) |1.20 (0.81, 1.72) | 1.20 (0.81,1.72)

AACS
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Diagnosis-Specific Survivorship

Figure 3.15 Cumulative Percent Revision for Infection of Cemented Versus Cementless Fixation for a Primary Total Knee
Arthroplasty in Medicare Patients 65 Years of Age and older with Primary Osteoarthritis, 2012-2021
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Patient Reported Outcome Measures

* Over 400 sites submitted PROMs (38% increase from the prior Annual Report)
* QOver 85% achieve MCID on HOOS-Jr. and KOOS-Jr.
 Patients older than 75 years of age showed less improvement compared to younger patients

Table 3.10 Age-stratified Change Between Preoperative and 1-Year Postoperative PROM Scores after Primary Knee
Arthroplasty by PROM for Patients 55 Years and Over, 2012-2021

Patients el
Patient-Reported Outcome Age Group I::f";;‘:: with Linked PE{;LT:E;“‘;;:;E:“ F:::::::fgr
Measure (PROM) (Years) P Postoperative P .
Score 5S¢ Preoperative and Improvement
(] 1]
1-Year Score

55-64 19438 4270 22.00% 86.10%

KOOS, JR. (Knee Disability and Score 65-74 31,476 8487 27.00% 35.40%

Osteoarthritls Outcome Score) 75-84 15,512 3,941 25.40% 84.60%

=85 1,906 439 23.00% 35.40%

55-64 13,978 3,092 22.10% 36.50%

65-74 23,447 6,543 27.90% 32.40%

Mental T
75-84 11,582 3,137 27.10% 28.90%
PROMI5-10 (Patlent-Reported >85 1,476 338 22.90% 26.60%
Outcomes Measurement
Informatlon System 10) 55-64 13,969 3,090 22.10% 67.20%
65-74 23,447 6,544 27.90% 65.60%
Physical T
75-B4 11,578 3,137 27.10% 61.00%
=85 1,476 338 22.90% 57.70%

*Meaningful Improvement was oolculated by minimal cliinfcal Important difference (MCID). MCID was determined to be a posiive change score of half the pooled standard devigtion.
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Recent Publications

* Is American Joint Replacement Registry Data Representative of National Data? A Comparative Analysis.
Porter KR, lligen RL, Springer BD, Bozic KJ, Sporer SM, Huddleston JI, Lewallen DG, Browne JA.J Am Acad Orthop
Surg. 2022 Jan 1;30(1):e124-e130. doi:10.5435/JAAQS-D-21-0053

» Highlights of the 2021 American Joint Replacement Registry Annual Report. Siddiqui FA, DO, Levine BR,
and Springer BD. Arthroplasty Today. 2022 Feb; 13: 205-207. doi: 10.1016/j.artd.2022.01.020

* Trends in Polyethylene Design and Manufacturing Characteristics for Total Knee Arthroplasty: An
Analysis from the American Joint Replacement Registry. Kendall JA, Pelt CE, Imlay B, Yep PJ, Mullen
RP. Poster Presentation. 2022 AAQOS Annual Meeting; March 22-26. Chicago, IL.

 Increased Revision Risk with Rotating Platform Bearings in Total Knee Arthroplasty: An Analysis of the
American Joint Replacement Registry. Hegde VV, Kendal JA, Schabel KL, Yep PJ, Mullen KJ, De A, Pelt CE, Kagan

Ireland.

And MORE at www.aaos.org/registries/publications
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Contact the AAOS Registry Program

Annual Report: www.aaos.org/AJRRannualreport

General: Registrylnfo@aaos.org

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

Phone: (847) 292-0530

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

care through data.

Questions?

Registrylnfo@aaos.org

WWWw.aao0s.org/registries
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