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“Perfect compromise between stability and mobility”
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Scapulohumeral rythm

• 1/3 thoracoscapular
• 2/3 glenohumeral
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Anatomical shoulder arthroplasty

Indications:
• Pain that can be treated with TSA
• Worn/injured articular surfaces

• Possible to restore anatomy
• Including stability, rotator cuff function, 

soft tissue balance etc
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Concavity - compression
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Anatomy

As long as the combined force vector stays within the glenoid
– the shoulder is stable 
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Anatomy

Whenever the combined force vector is directed outside the glenoid
- The shoulder starts to dislocate

Whenever the combined force vector points outside the glenoid
- The shoulder starts its path to dislocation
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Rotator cuff – the good force
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Failed cuff
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Failed cuff – revised to reverse arthroplasty
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Reverse shoulder arthroplasty

• Ball and socket joint
• Muscle tension maintains 

congruency
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Reverse shoulder arthroplasty

• Ball and socket joint
• Muscle tension maintains 

congruency
• Completely deltoid dependent 

Indications:
• Failed cuff
• Instability
• Glenoid bone loss
• Multiple revisions with poor 

soft tissue
• Fractures 
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Placed in the  force centre of the deltoid 
muscle
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Deltoid dysfunction

Loss of deltoid insertion
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Mechanics
Combined forces:

• Deltoid
• Cuff (ssc, isp, tm)

• Pectoralis
• Lat dorsi
• Teres major
• Triceps
• Conjoined tendon

• Soft tissue (scar etc)
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Mechanics
• Combined forces:

• Deltoid
• Cuff

• Pectoralis
• Lat dorsi
• Teres major
• Triceps
• Conjoined tendon

• Soft tissue (scar etc)
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Larger cup
(retentive)

Larger cup) is obviously stable within a wider range of force directions 

Mechanics
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But a more retentive cup has less range of motion

Mechanics
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Mechanics
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Mechanics

Distalised glenosphere
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Mechanics

What if motion continues after impingment?
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Forced continued motion with impingement 
will open joint and start dislocation

Mechanics
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Mechanics

• Dislocation rate up to 8%
• Dislocations typically occur during 

the first month
• Dislocations often go unnoticed 

by the patient
• Dislocations are “always” anterior
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Anatomy of RSA

Centre humeral head

Centre of rotation (COR)

RSA:
• COR is medialised
• Humerus is medialised 
• Humerus is lateralised vs COR
• Humerus is distalised vs COR

• Humerus orbits around glenosphere
- outside the joint
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Anatomy of RSA

Centre humeral head

Centre of rotation

RSA:
• COR is medialised
• Humerus is medialised 
• Humerus is lateralised vs COR
• Humerus is distalised

• Rotator cuff distalised
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Glenoid lateralisation vs humeral lateralisation

Lateralised COR
Improved tension without distalisation
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Glenoid lateralisation vs humeral lateralisation

Lateralised COR
Improved tension without distalisation

Humeral lateralisation
Orbit radius increased
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Humeral lateralisation requires more room –
risk for abutment on coracoid or acromion

Standard humerus vs lateralised
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Longer lever arm – makes ER muscles stronger 

Standard humerus vs lateralised
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Gleno-humeral stability and motion

• Complex and beautifully 
orchestrated muscle 
symphony

Injuries, surgery, immobilisation, physio – how is the orchestra affected in rTSA?
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Scapular role
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RSA motion

• Functioning deltoid usually allows good flexion and abduction

However

• Internal rotation limitations (scapular impingement)
• External rotation limitations (infraspinate, teres minor)
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J Shoulder Elbow Surg (2020) 29, 874–881

Conclusion: 
• No differences in the ADLER, DASH, ASES, and SST with LD-TM transfer CLEER

• Both groups showed significant improvements in all clinical outcome assessments
including functional tasks that require active external rotation.

• Posterior deltoid? Teres minor tension?

>2y, 28 pts
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Journal of Orthopaedics 21 (2020) 379–383

This study demonstrates that patients with <0◦ preoperative aER
• Similar putcome outcomes as preserved aER
• Can expect a degree of improvement that is actually significantly higher for 

range of motion, subjective function and SST.

Database, 
72y, >3year F/U

, 

314 pts >30deg ER 
vs  
115pts  <0deg ER, 
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International Orthopaedics (2020) 44:2691–2699

29 pts, >2 years post-op
Electronic goniometer
Pts asked to place their arm in 14 different positions
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Flexion 30, 90, 120
Abduction 30, 90, 120
IR 30, 45
ER 15

Results correlate with pain, ROM, ADL scores

International Orthopaedics (2020) 44:2691–2699

29 pts, >2 years post-op
Electronic goniometer
Pts asked to place their arm in 14 different positions
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13 pts, 72 years, >1 year post-op
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Flexion Abduction

Clinics in Orthopedic Surgery 2016;8:316-324

13 pts, 72 years, >1 year post-op
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Flexion Abduction

Clinics in Orthopedic Surgery 2016;8:316-324

13 pts, 72 years, >1 year post-op

Conclusion

• Greater demands for scapular motion 
after RTSA

• Rehabilitation strategies should
increasingly focus on strengthening the 
periscapular muscles
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Orthopaedics & Traumatology: Surgery & Research 101 
(2015) 191–196

Improved active flexion and abduction
Decreased extension 
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Orthopaedics & Traumatology: Surgery & Research 101 
(2015) 191–196

Improved active flexion and abduction,
Decreased extension 
The improved ROM was benificial in one of four ADLs.

comb wash wipe shelf
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Conclusion
Most patients are able to return to one or more
sports following shoulder arthroplasty, with anatomic total
shoulder arthroplasty having the highest rate of return.

Knee Surg Sports Traumatol Arthrosc (2018) 26:100–112

Returned to sport:
TSA 93%
HHA 71%
rTSA 75%
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International Orthopaedics (2018) 42:1129–1135

305 pts, 77 years

Conclusions
The majority return to previous sports
Patient expectations of post-operative 
sports activity need to be addressed when
planning RSA
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J Shoulder Elbow Surg (2011) 20, 281-289
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J Shoulder Elbow Surg (2020) 29, 442–450

86pts, 69years, >1y F/U Flexion

Abduction

(1) Delayed rehabilitation (sling for 6 weeks) 

(2) immediate rehabilitation (immediate physical therapy for 
passive and active ROM and weaning of sling use as tolerated but 
no resistance training for 6 weeks)
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J Shoulder Elbow Surg (2020) 29, 442–450

Flexion

Abduction

(1) Delayed rehabilitation (sling for 6 weeks) 

(2) immediate rehabilitation (immediate physical therapy for 
passive and active ROM and weaning of sling use as tolerated but
no resistance training for 6 weeks)

86pts, 69years, >1y F/U 

Conclusion
• These results support the safety of early postoperative 

rehabilitation
• Avoids the limitations of prolonged immobilization in an elderly

population;
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J Shoulder Elbow Surg (2021) 30, e545–e557

Conclusion
Accelerated rehabilitation:
• Safe and leads to reliable good clinical results
• Quick return to function. 
• Psychological and emotional advantage
• Earlier return to normal function and 

independence

320 pts,3 groups, 1 year F/U
1. 6 weeks immobilisation
2. 3 weeks immobilisation
3. No immobilisation 

Pain

SSV

Constant score
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Woman, 75 y, RA

Pain free RSA with excellent ROM
1 year post-op sudden pain onset and loss of motion
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Woman, 75 y, RA

Acromion fatigue fracture
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Woman, 70 y

Spine fx – posterior dislocation

3 months dislocation



Ekh
olm

Role of physiotherapist in RSA

• Early motion
• Allow time for bone fixation before large loads
• Gradual deltoid strengthening
• Some patients need holding back

• Pain at end of motion = scapular impingement?
• Unexpected stiffness and/or pain = low grade infection?
• Sudden loss of function and pain onset = acromion fracture?
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Thank You


