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STEMLESS
IS THE WAY TO GO...




STEMLESS
IS THE WAY TO GO...

Bone preservation

OR time
Decrease blood loss
Decreased fracture rate
Less pain
More anatomic
Technically easier
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BASIC SCIENCE

Schulich

MEDICINE & DENTIGTRY




FINITE ELEMENT ANALYSIS

» Computerized model

 Predict

— React to stresses

— Fail or Deform

Schulich
MEDICINE & DENTISTRY




STRAIN ENERGY DENSITY

Urer = INTACT SED

U < (0.45)Urer

e = STATIC (0.45)Urer < U < (1.55)Ungr
(within +55% SED)

@ U > (1.55)Urer
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Comparison of proximal humeral bone stresses — =————————————
OURNAL OF

between stemless, short stem, and standard stem S,oui0er ano

length: a finite element analysis Eveow
g y 201 6 SURGERY

Najmeh Razfar, MESc*"¢, Jacob M. Reeves, MESc™‘, Daniel G. Langohr, MASc™"<,
Ryan Willing, PhDY, George S. Athwal, MD, FRCSC**<*, James A. Johnson, PEng, PhD*"¢
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JOURNAL OoF

Comparison of proximal humeral bone stresses
between stemless, short stem, and standard stem SEw
length: a finite element analysis

g y 2016

Najmeh Razfar, MESc*"¢, Jacob M. Reeves, MESc™‘, Daniel G. Langohr, MASc™"<,
Ryan Willing, PhDY, George S. Athwal, MD, FRCSC**<*, James A. Johnson, PEng, PhD*"¢

« HYPOTHESIS:

& implants will better mimic
the intact of the proximal humerus
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IMPLANT DESIGN
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RESULTS
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BONE STRESS
INTACT = STEMLESS

Proximal

Cobalt Chrome
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Stemless

Material Main Eflect:

a CoCrvs. PEEK; b Tivs. PEEK
p<0.03

Length Main Effect:

ap <0.045

Matenal-bv-Length:

Bp<0.025

Matenial-by-Length-by-Abduction:

*p=0.019
Length-by-Abduction:
Tp=0.017

[ |
Short

Standard

1 Arrow indicates

* when implant’s
mean stresses

meet/exceed the
intact stresses.

Average Von Mises Stress [% Intact]




BONE STRESS

Reducing Stem Length

v

Better Mimics Native Bone Stresses

v

Decreases Stress Shielding
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STEMLESS OUTCOMES

Huguet et al.
JSES 2010

Berth et al.
JOT 2013

Bell et al.
|JSS 2914

Habermeyer et al.

JSES 2015

Churchill et al.
JBJS 2016

Collin et al.
Int Orth 2017
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Implant flu (years) Constant Revision
Score rate

TESS 63

" 09% "

Affinis 3812 75/86 2%
Short Stem »

¢ Revision

78

TESS

(X

9%

« Ratell.

4%

Eclipse

Simpliciti

Simpliciti

.
o
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SLIDE COURTESY OF MARKUS SCHEIBEL




Huguet et al.
JSES 2010

Berth et al.
JOT 2013

Bell et al.
|JSS 2914

Habermeyer et al.

JSES 2015

Churchill et al.
JBJS 2016

Collin et al.
Int Orth 2017
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REVISION RATE

Implant flu (years) Constant Revision
Score rate

TESS (7\ 3 75 0%
AN No Humeral Loosening

TESS 0 2 65 0%
A No Humeral Loosening

Affinis 0 38/12 12 75/86 2%
srotsem .~ No Humeral Loosening

Eclipse oW 78 b 79 9%
No Humeral Loosening

Simpliciti 2 81 2%

Q No Humeral Loosening
Simpliciti 3 69 4%

Q No Humeral Loosening
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REVISION REASONS

Rotator cuff tear "‘Nothmg‘:

ever simple.

Subscapularis failure * (

Infection
Instability
Glenoid loosening
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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
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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
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SUMMARY

« Stemless is the way...
...and it is here to stay

* Primary fixation

AND THATISA SBIEN‘TIEI% FACT!

 Easier revision!
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HOW DOES
LOAD TRANSFER &
STRESS SHIELDING

OCCUR?




ZONE OF STRESS SHIELDING

100% Load
In Bone

Distance
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ZONE OF STRESS SHIELDING

100% Load
In Bone

Distance
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ZONE OF STRESS SHIELDING

100% Load
In Bone

Distance
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ZONE OF STRESS SHIELDING

‘ ‘ Proximal coating

Distal polished

100% Load
In Bone

Distance
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BASIC SCIENCE SUMMARY

* Reduced stem length
— 1 Load transferred proximally

— | Stress shielding
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FINITE ELEMENT ANALYSIS

COMPLEX 3D STRUCTURE

INDIVIDUAL ELEMENTS
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HUMAN HEIGHT

Average height of men by year of birth, 1810 to 1980 OurWorld

France | Germany
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168cm
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160cm
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Data source: University of Tuebingen: Height datahub OurWorldInData.org/human-height/ « CC BY-SA



HUMAN WEIGHT

Average weight of American men and women, 1960-2010

2010

TONKBLOG Source: CDC
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DINNER PLATE

1960 1980 2020




