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Introduction

•Total Shoulder Prosthesis ( TSP)  for 

Osteoarthritis = succesfull

•Painrelief  >> 90%                                              

•Range of motion 75 % of normal

•Fracture and rheumatoid arthritis have less 

predictable outcome 

Total shoulder arthroplasty is not always successfull

Torchia ME, Cofield RH, Settergren CR.                 
J Shoulder Elbow Surg. 1997 Nov-Dec;6(6)      

Total shoulder arthroplasty with the Neer 
prosthesis: long-term results.

We determined the outcome of 113 total shoulder replacement arthroplasties performed with a 
Neer prosthesis between 1975 and 1981. The operations were performed for the treatment of 
osteoarthritis, rheumatoid arthritis, and old fractures or dislocations with traumatic arthritis. The 
probability of implant survival was 93% after 10 years and 87% after 15 years. Complications 
requiring reoperation developed in 14 shoulders. Seventy-nine patients with 89 replacements 
were available for follow-up a minimum of 5 years after the operation (mean 12.2 years, range 5 
to 17 years). Relief from moderate or severe pain was achieved in 83% of shoulders. Active 
abduction improved by an average of 40 degrees to an average of 117 degrees. The amount of 
elevation that was regained was related to the amount of rotator cuff disease. Seventy-five 
glenoid components developed bone-cement radiolucencies, and 39 (44%) glenoid components 
had radiographic evidence of definite loosening. Glenoid loosening was associated with pain. A 
shift in position of the humeral component occurred in 49% of the press-fit stems and in none of 
the cemented stems. Humeral component loosening was not associated with pain.

The probability of implant survival was 93% 
after 10 years and 87% after 15 years.



Failure of the glenoid component is the most common 
complication of total shoulder prostheses

Glenoid Worries

Fox TJ, Cil A, Sperling JW, 
Sanchez-Sotelo J, Schleck 
CD, Cofield RH.
J Shoulder Elbow Surg. 2009
Nov-Dec;18(6):859-63.

Survival of the glenoid
component in shoulder 
arthroplasty.

• Survivorship analysis

• n = 1542

• 120 revisions of 
glenoid

• 5 y     94 %

• 10 y   90 %

• 15 y   86 %

Glenoid Worries

The weak link in shoulder arthroplasty is the glenoid

Glenoid Worries



Glenoid Worries

The shoulder joint: 
Humeral head and 

glenoid

Anatomy

In the transversal plane = 
Version

In the coronal plane = 
Inclination

- 14 ° tot + 12 
°

- 8° tot + 
16°

The plane of the 
glenoid

Anatomy



Three dimensional measurements : 3 
D 

more accurate

Anatomy

Rotator cuff and Deltoid muscle

Biomechanics

Balance of force couples to keep 
the center of rotation

coronal force couple transversal force couple



Biomechanics

Codman’ s chain

Remember Codman’s chain 
of command for the delicate 

balance of articulation

Pathology

Degeneration leads to 
erosion

Morphologic study of the glenoid in primary glenohumeral 
osteoarthritis.
Walch G, Badet R, Boulahia A, Khoury A.
J Arthroplasty 1999 Sep;14(6):756-60

biconcave

Prothesiology

normal arthrosis



Important principles

1.  Prosthetic replacement should restore normal
geometry to correct tissue balance and center of 

rotation

2.  Every 10 degrees of angulation of the glenoid will 
displace

the center of rotation by 5 millimeters. 

Prothesiology

Why does the glenoid prosthesis fail ?

1.  Biomechanical failure: the Rocking Horse 
Phenomenon

loosening lines

Why does the glenoid prosthesis fail ?

1.  Biomechanical failure: the Rocking Horse 
Phenomenon

2.  Biologic failure
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1. Definitions of failure and loosening

2. Organisation of variables, for future studies

Study 1 Parameters influencing 
glenoid loosening

Parameters influencing glenoid loosening. 

A Karelse, A Van Tongel, B Berghs, T van Isacker, L De 

Wilde

Expert Rev Med Devices. 2016 Aug;13(8):773-84. doi: 

10.1080/17434440.2016.1205483. Epub 2016 Jul 13. 

Review.

IMPLANT

PATIËNT

SURGEON



Study 2 en 3

- 150 CT scans of normal shoulders

- 3 D reconstruction software

- 5 different glenoid planes defined
- Version and inclination measured

- Inferior glenoid plane least variation in version
- Most reliable to use in surgery

Study 2 Reliability of the glenoid plane

Study 3 Rocking-horse phenomenon 
of the glenoid component

- the influence of inclination

- reduced shear forces if glenoid in the inferior 
circular
plane

- less risk for rocking horse phenomenon
- less risk for early loosening



The aim of reaming
1. to create a smooth congruent

surface for fixation

2. correct orientation
while minimizing bone loss 

Study 4 & 5 
Reaming studies on bone models 

The aim of reaming
1. to create a smooth congruent

surface for fixation

2. correct orientation
while minimizing bone loss 

Study 4 & 5 
Reaming studies on bone models 

- 90 bone models, uni and 
biconcave

- Surgical setup

- Correction to neutral
biconcaveuniconcave



- Laser scanned and analysed

- Convex reamers remove a similar amount of bone as 
flat  

reamers.

- Convex reamers offer a larger surface area while 
maximizing the correction of the retroversion. 

- Reaming of a biconcave glenoid is not reproducible.

- Guidance in reaming of biconcave glenoids is advisedConsequences of reaming with flat and convex reamers for bone volume and surface area
of the glenoid; a basic science study.
Karelse A, Leuridan S, Van Tongel A, Debeer P, Van Der Sloten J, Denis K, De Wilde LF.
J Orthop Surg Res. 2015 Nov 25;10:181. doi: 10.1186/s13018-015-0312-7

A glenoid reaming study: how accurate are current reaming techniques?
Karelse A, Leuridan S, Van Tongel A, Piepers IM, Debeer P, De Wilde LF.
J Shoulder Elbow Surg. 2014 Aug;23(8):1120-7. doi: 10.1016/j.jse.2013.11.023. Epub 2014 Feb 28.
PMID: 24582954

How do we proceed when the amount of 
bone is inadequate for solid fixation? 

Study 6  The pillars of the scapula



Anetzberger H, Putz R. 1996. 
Acta Anat 156:70–80. 
The scapula: Principles of construction and 
t

Study 6 The pillars of the scapula

- 40 cadaveric scapulae

- Defined inferior circle & pillars

- Constant in presence & surgically accessible

- Can be used to improve the fixation of glenoid

components

Study 6  The pillars of the scapula

Male 29 y

If a painful arthritic shoulder in a young active 
patient;

Biological resurfacing of the glenoid can be 
an alternative to prosthetic treatment.

Study 7. Arthroscopic treatment for the young 
degenerative shoulder; is there a role for 

interpositioning arthroplasty ?

Acta Orthopædica 
Belgica



10 patients:  6 Skin grafts  +  4 Lateral Menisci

Only 3 still succesfull after 7,5 years.

There may be a role for biological resurfacing of the 

glenoid but the optimal pathology and graft need to be 

defined.

skin

meniscus

Study 7. Interpositioning Arthroplasty

?



Glenoid Arthroplasty needs improvement:

Surgical guiding:

- Peroperative guidance

Future 
considerations

Glenoid Arthroplasty needs improvement:

Surgical guiding:

- Peroperative guidance

- PSI = patient specific
instrumentation

- Extracorporeal guidance

Future 
considerations

Thank you 


