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Learning Objectives
At the end of this session, participants should be able to…

Identify the differences 
between anatomic total 
shoulder arthroplasty 
and reverse total 
shoulder arthroplasty 
and appropriate use of 
each procedure

List the drivers for the 
movement of these 
procedures to the 
outpatient setting

Use the information learned to 
have meaningful conversations 
regarding the future state of 
shoulder arthroplasty in the 
attendee’s organization
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Shoulder Anatomy

Source Image: https://austinprecisionmedicine.com/stem-cell-treatment-for-shoulder-pain
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Shoulder Anatomy

Source: https://link.springer.com/chapter/10.1007/978-3-030-19285-3_1
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Common Problem

•Shoulder pain is the 
third most common 
musculoskeletal 
complaint!

•Affecting 22.3 million 
patients in 2015

Source: https://www.gettyimages.com/detail/photo/ray-image-of-patient-who-have-shoulder-pain-royalty-free-
image/945204528?adppopup=true

#1 Knee pain
#2 Low back pain
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Shoulder Basics

1. The Shoulder Joint is inherently unstable

2. Instability allow for extensive range of motion

3. Shoulder strength relies on combination of 
Static and Dynamic structures

4. Static – bone structures around joint

5. Dynamic – Tendon, Ligament and Muscle 
structures connecting joint

Golf Ball/Tee Glenohumeral Joint
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1. Knees

2. Hips

3. Shoulders

Shoulder Arthritis – A Common Problem

3rd most common type of joint replacement

OVER 100,000 SHOULDER 
REPLACEMENTS PER YEAR IN THE 
UNITED STATES

Shoulder Replacement

Source Image: https://www.gettyimages.com/detail/photo/man-touching-his-shoulder-in-pain-royalty-free-
image/1169059214?adppopup=true
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Safe, Reliable, Effective Solutions

In a study of 
patients with 
shoulder pain, 
more than 95% 
reported having 
less pain after 
shoulder 
replacement.”

“

Source:  Farmer KW, Hammond JW, Queale WS, Keyurapan E, McFarland EG. Shoulder arthroplasty versus hip and knee 
arthroplasties: a comparison of outcomes. Clin Orthop Rel Res 2007;455:183-9.

Studies have demonstrated that shoulder 
replacement is just as safe and effective in 

relieving pain and restoring mobility as hip or 
knee replacement.
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Shoulder Arthroplasty

Charles S Neer, II
1917-2011

Source Image: https://musculoskeletalkey.com/treating-the-rotator-cuff-deficient-shoulder-the-columbia-university-
experience/

Not a new procedure
– Developed by Dr. Charles Neer in New York over 50 years ago

Humeral hemiarthroplasty
– Replace the humeral head only

Anatomic total shoulder arthroplasty (TSA)
– Replace the humeral head and glenoid

Reverse total shoulder arthroplasty
– Reverse ball-and-socket design

1

2

3
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Hemiarthroplasty
Historically, the most common shoulder replacement

Originally developed in the 1950’s 
– Severe proximal humerus fractures

Indications
– Osteoarthritis in young patient
– Proximal humerus fracture

As indications for reverse TSA have 
expanded, hemiarthroplasty is decreasing
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Anatomic Total Shoulder Arthroplasty
The humeral head is replaced with a metal head and glenoid is replaced with polyethylene socket

Primary indication is osteoarthritis

Analogous to total hip replacement

Requires an intact rotator cuff
– Minimally constrained

Not indicated with severe bone deficiency
– Minimally constrained
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Reverse Total Shoulder Arthroplasty
The humeral head is replaced with a polyethylene socket and glenoid is replaced with metal ball

Source Image: http://shoulderarthritis.blogspot.com/2011/08/reverse-total-shoulder-for-combined.html

Reverse ball-and-socket design
– Semiconstrained

Developed in 1980s to treat patients 
with massive rotator cuff tears

FDA approved in 2004

Volume is rapidly increasing
– Expanded indications
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Reverse Total Shoulder Arthroplasty
Indications

• Cuff tear arthropathy
– Primary indication
– Severe rotator cuff deficiency + arthritis
– Inability to elevate arm overhead

• Massive rotator cuff tear
– No arthritis

• Malunion

• Nonunion

• Failed shoulder arthroplasty

• Osteoarthritis with glenoid bone loss
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Anatomic Total Shoulder Arthroplasty Video
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Reverse Total Shoulder Arthroplasty Video
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Shoulder Arthroplasty Growth

• National Inpatient Sample data between 1997-2016

• 6,653 combined anterior total shoulder arthroplasty (aTSA) and reverse total shoulder arthroplasty 
(rTSA) in 1997

• 97,995 in 2016 

• 1,373% increase!

• Linear regression model projects utilization will increase 122% by 2040

• Total cost of shoulder replacements will reach $4 billion by 2030
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Shoulder Arthroplasty Growth
Fastest growing total joint segment
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Shoulder Arthroplasty Growth
Fastest growing total joint segment
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Professional Society Guidance

Best available evidence 2000-2019
– 3,315 abstracts reviewed

 69 articles included

Source: https://www.aaos.org/globalassets/quality-and-practice-resources/glenohumeral/gjo-cpg.pdf

3 week review and comment period from 
external content experts 

Strength of recommendation

1

2

3
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AAOS Clinical Practice Guidelines

Management of Glenohumeral Osteoarthritis Recommendations

Anatomic TSA better function and pain relief 
than hemiarthroplasty

– Strong

Keeled or pegged glenoid components 
acceptable

– Strong 

Should not use metal-backed cementless glenoid 
component

– Moderate

Stemmed vs stemless vs resurfacing prostheses
– Limited

Cemented or cementless stems acceptable
– Consensus

Anatomic TSA or reverse TSA for severe bone 
loss or rotator cuff dysfunction

– Consensus 

Polyethylene-metal hybrid or all PE glenoid 
acceptable

– Consensus

Same-day discharge for select patients
– Consensus 

Source: https://www.aaos.org/globalassets/quality-and-practice-resources/glenohumeral/gjo-cpg.pdf
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Early Shoulder Prostheses
Neer System

• Monoblock

• 2 head sizes
– Large + small

• 3 stem sizes
– SML

• 1 glenoid size
– Regular

Source Image: http://faculty.washington.edu/alexbert/Shoulder/NeerShoulderProstheses.htm
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Modern Shoulder Prostheses
50+ different manufacturers worldwide

• Comprehensive
– Primary and revision

• Platform systems
– Convertible

• Expanded sizes
– Modularity

• Bone preservation
– Short stems
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Stemless Total Shoulder Arthroplasty
FDA approved in 2015

• Preservation of bone stock

• Decreased risk of intraoperative fracture
– Stem impaction

• Can accommodate humeral deformity

• Decreased perioperative blood loss



25 Confidential: Not for distribution

80 y/o Female with Primary GH OA
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80 y/o Female with Primary GH OA
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3-D Preoperative Planning
Open access software

• Based on CT scan

• Numerous preop planning software 
systems in market

• Virtual implantation
– Prosthesis selection
– Implant positioning & orientation

• Precise measurement
– ? Better clinical outcomes
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Patient Specific Guides
Advantages

• Decreased OR time

• Reduced processing and sterilization times

• Accurate implant position

• Better implant stability
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PSI Shoulder Process

CT Scan

1

Surgeon Plan

2

PSI Guides

3

Quality

4

Recovery

85 7

SurgerySterilizationShipping
5 6
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Patient Matched Implants

• Severe glenoid bone loss
– Precludes use of standard baseplate

• CT scan based

• Surgeon and engineer designed

• Specifically tailored to the unique anatomy
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Outpatient Shoulder Replacement

• First described in 2016

• Growing volume

• BCBS approved for ASCs

• CMS approved for hospitals

• Following hip and knee experience

Source Image: https://blog.orthoindy.com/2017/03/28/total-shoulder-replacement/

• Blue Cross Blue Shield (BCBS)
• Ambulatory Surgical Centers (ASC)
• Centers for Medicare and Medicaid Services (CMS) 
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Outpatient Shoulder Replacement
Recent Systematic Review and Meta-analysis

• 13 studies published between 2016-2020

• 7,162 patients

• No differences in:
– Readmission
– Revision rates
– Infection
– Functional outcomes

• Lower complication rate 

• Cost savings
– Inpatient $62,905 vs outpatient $37,395

Source: https://www.sciencedirect.com/science/article/abs/pii/S1058274621001488
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Future State of Shoulder Arthroplasty

Prosthesis Design

• Single use 
instrumentation

• Alternative bearing 
surfaces

• Streamlined surgery

Bundled Payments

• Common for hip & 
knee

• Continued shift to 
ASCs

• A race to the 
bottom?

Virtual Reality

• Training surgeons 
on new technology

• Educating patients

• Intraoperative 
navigation

Artificial Intelligence

• Machine learning

• Predicting patient 
outcomes
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Thank you…
J. Michael Wiater, M.D.
Questions: Contact the Clinical Research & Education Team
clinical.research@heathtrustpg.com
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