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Disclosures

• I have nothing to disclose pertinent to this talk



Total Shoulder Arthroplasty

• Goal:  Relieve pain, restore function, improve 
motion

• Principles:  “Replace what you cut and 
restore soft tissue tension”
• Recreate the anatomy and mechanics of the 

native joint so that the prosthetic joint matches 
the function of the non-diseased native joint



Pathologic Anatomy



Evolution of Humeral Stems

• Design Goals
• Ease of recreating anatomy

• Ease of implantation

• Ease of revision



First Generation Stem

• Monoblock

• Non-modular

• Thin stem

• Limited sizes (3)

• Cemented



Second Generation Stem

• Modular!

• Head suspended from a collar with 
taper lock mechanism

• Advantages
• Ease of insertion

• Press fit available

• Ability to control soft tissue tension



Proximal Humeral Anatomy

• Retroversion –
• 19 degrees (Variable 10-40 degrees)

• Thickness –
• 19 mm

• Offset –
• Medial 7 mm; Posterior 2 mm

• Inclination –
• 130 degrees (Variable 125-150 degrees)

• Head radius –
• 23 mm



Third Generation Humeral Stems

• Adaptability

• Match Patients anatomy
• Version

• Inclination



Fourth Generation Stems

• Modular AND Adaptable

• Convert between constrained 
Reverse TSA  and 
semiconstrained TSA



Stemmed Humeral Component

• Advantages
• Strong track record of success

• Low rate of loosening and revision

• Disadvantages
• Intraoperative fracture

Proximal stress shielding

• Challenging revision surgery

• Bone loss

• Intraoperative fracture



Short Humeral Stem

• Proximal metaphyseal filling

• More bone preserving 

• Ease of revision (typically uncemented)
• Bell etal 97 pts 1-2yr follow up no revisions

• Jost etal 49 pts 2yr follow up 11/49 1mm 
radiolucent line, no subsidence, 5/49 
placed in varus



Short Humeral Stem

• Limitations
• Intraoperative fracture

• Poor fixation in osteoporotic bone

• Tendency to place in varus

• Proximal stress shielding



Stemless Design

• No violation of the humeral canal

• Bone sparing

• Anatomical reconstruction

• More reproducible COR

• Ease of revision

• Proximal bone response?

• Intraoperative fracture can be bypassed by 
longer stemmed implant



Stemless Design

• Limitations
• Lateral cortex fracture

• Radiolucent lines at fins

• No long term data

• Subscapularis fixation

• Long term data

• Cost





Outcomes

• National Registry

• 4398 stemmed vs 761 stemless

• 6yr follow up

• No difference in revision rates 
(p=.77)



Outcomes

19 studies 1115 TSA and HA patients  .7% revision rate  for 
humeral complication (8/1115)
6 studies 346 rTSA patients 1.7% revision rate for humeral 
complication (6/346)



Does Stem Length Matter?

Standard Short Stemless

Less humeral bone loss
Ease of revision
More reproducible anatomy and COR
Less proximal stress shielding



Summary



My Indications

• Stemless:  Good bone stock proximally at the head neck junction, 
young arthritic patient, AVN

• Short Stem: Good metaphyseal bone stock

• Standard Stem:  Revision surgery, unable to do short stem due to 
proximal bone stock



Thanks


