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STEMLESS 
IS THE WAY TO GO…

Bone preservation

OR time

Decrease blood loss

Decreased fracture rate

Less pain

More anatomic

Technically easier



BASIC SCIENCE



FINITE ELEMENT ANALYSIS

• Computerized model

• Predict 

– React to stresses 

– Fail or Deform



STRAIN ENERGY DENSITY

= RESORB

= STATIC

= REMODEL

U < (0.45)UREF

UREF = INTACT SED

(0.45)UREF < U < (1.55)UREF

U > (1.55)UREF

(55% less SED)

(within ±55% SED)

(55% more SED)
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2016



STUDY 1

• HYPOTHESIS:

– Shorter & smaller implants will better mimic 
the intact bone of the proximal humerus

2016



IMPLANT DESIGN
Stem Stiffness4-6Stem Length



RESULTS



BONE STRESS

INTACT = STEMLESS



Reducing Stem Length

Better Mimics Native Bone Stresses

Decreases Stress Shielding

BONE STRESS



STEMLESS



STEMLESS
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2019

2019



0-9% 
Revision 

Rate!!

STEMLESS OUTCOMES

SLIDE COURTESY OF MARKUS SCHEIBEL



REVISION RATE

No Humeral Loosening

No Humeral Loosening

No Humeral Loosening

No Humeral Loosening

No Humeral Loosening

No Humeral Loosening



REVISION REASONS

• Rotator cuff tear

• Subscapularis failure

• Infection 

• Instability

• Glenoid loosening



REVISABILITY

• Holschen et al 2017 Musculoskeletal Surg

• 60 Revisions TSA to RTSA

– 40% stemless to RTSA

– 60% stemmed implant to RTSA

• > 2 years follow-up



HOLSCHEN ET AL 2017

• Stemless versus Stemmed Revisions

– Surgical time 84 vs 98 min p<0.01

– Humeral component removal difficulties

• 17% versus 31%

– Constant score p=0.03

– ASES score p=0.01



SUMMARY

• Stemless is the way…   
…and it is here to stay

• Primary fixation

• Easier revision!
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HOW DOES 
LOAD TRANSFER & 
STRESS SHIELDING 

OCCUR?



100% Load
In Bone

ZONE OF STRESS SHIELDING

Distance



100% Load
In Bone

ZONE OF STRESS SHIELDING

Distance



100% Load
In Bone

ZONE OF STRESS SHIELDING

Distance



100% Load
In Bone

ZONE OF STRESS SHIELDING

Distance

Proximal coating
Distal polished



ZONE OF STRESS SHIELDING

100% Load



BASIC SCIENCE SUMMARY

• Reduced stem length

– ↑ Load transferred proximally

– ↓ Stress shielding



FINITE ELEMENT ANALYSIS

COMPLEX 3D STRUCTURE

INDIVIDUAL ELEMENTS

Element



1970

2019



HUMAN HEIGHT



HUMAN WEIGHT

196 lbs

170 lbs



HUMERAL STEM



DINNER PLATE

8.5 
inches

10 
inches

12 
inches

1960 1980 2020


