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Timing Chirurgie: bot substantieverlies 
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Glenoid (Acromion): Substantieverlies ? Radiologische 
veranderingen ? 

 
 Medialisatie humeruskop vindt eerder plaats dan cranialisatie 

 
 

medialisation of rheumatoid shoulder: a 15 year follow up study  
Ann Rheum Dis 2001;60:322–326 . 
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Typerend voor RA:  
 
•  matige kwaliteit bot glenoid 
•  medialisatie caput humeri/erosie glenoid 

 

 

arthroplasty, attenuation or tearing of the rota-
tor cuV is more often found than glenoid
destruction, when superior migration of the
humeral head is present.10 23 24

The commonly described flattening of the
humeral head in rheumatoid shoulder is
supported by the diminution of the distance
between the greater tuberosity and the superior
articular surface (GA).8 9 25 Flattening is evi-
dent in Larsen grade 3 and more obvious in
grades 4 and 5, when the superior humeral
head is almost even (figs 2 and 3). However,
flattening had no correlation with decreasing
subacromial space and UI, suggesting that it is
not caused by friction with the inferior
acromion. This finding is probably caused by
erosive destruction, which is more common on
the superior joint margin of the humerus.2 7 8

Shoulder arthroplasty yields excellent pain
relief for the painful rheumatoid shoulder.24 26

However, the improvement in range of motion
and function lag far behind that routinely
expected after hip and knee replacements.23

Restoration of normal glenoid and humeral
anatomy in the arthroplasty is correlated with
diminished radiographic loosening as well as
improved functional results.17 Larsen grades 4
and 5, and sometimes grade 3, have been
widely used as radiological indications for
shoulder arthroplasty.10 13 An interesting find-
ing is the collapse of the medialisation distance
when GH destruction reaches the Larsen grade
of 5 (fig 3). A similar phenomenon occurred
with the subacromial space between grades 3
and 4 (fig 2).19 Rapid upward migration has
been considered as a sign of rapid destruction
of the rheumatoid shoulder, therefore early
surgical intervention is recommended for these

patients.7 27 28 Our results support these find-
ings; upward migration is followed by mediali-
sation and gross destruction of the GH joint,
which most often is the preoperative state of
unsuccessful arthroplasties.

In clinical practice symptomatic Larsen
grade 3 shoulders with persisting synovitis
should be monitored carefully and the result of
conservative treatment should be evaluated
regularly. When symptoms continue and radio-
graphic findings are progressive, operative
treatment should not be delayed, because
destruction may develop beyond the possibility
of adequate repair. We emphasise that those
patients with RA, who have glenohumeral ero-
sions and a sign of upward migration of the
humerus on a plain radiograph (fig 2), should
be candidates for a rapid orthopaedic consulta-
tion and advanced soft tissue imaging like
ultrasound or magnetic resonance arthrogra-
phy.

Overall functional results of the arthroplasty
are related to the physical condition as well as
the motivation of the patient and the status of
the rotator cuV.17 24 Total shoulder arthroplasty
will not survive without suYcient glenoid bone
stock and neither will it function properly
without adequately preserved soft tissue struc-
tures.27 An orthopaedic consultation is worth-
while at a suYciently early stage (Larsen 3 and
4), so that timing of the operative procedure
can be well planned.
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Figure 3 Radiograph of a rheumatoid shoulder. Gross
bone destruction of the humeral head has occurred (Larsen
5). Superior and medial migration of the humeral head
have occurred and remarkable loss of the glenoid bone stock
is present.
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size of the film (Kodak Lanex Regular) was
18×24 cm.

Destruction of the glenohumeral joints was
assessed by the Larsen method on a scale of 0
to 5.16 One shoulder arthroplasty was per-
formed 13 years after onset of the disease, and
in this case the preoperative radiograph
(Larsen grade 5) was assessed and measured.

Medialisation (MD) of the GH joint was
measured as the distance from the lateral
aspect of the greater tuberosity to the medial
margin of the coracoid process as described by
Figgie et al (fig 1A).17 The upward migration
index (UI) was obtained by dividing the
distance between the centre of the humeral
head and the central point of the subacromial
surface (U) by the radius of the humeral head
(R) (fig 1B).18 The medial displacement index
(MI) was obtained by dividing the distance
between the centre of the humeral head and the
glenoid surface (M) by the radius of the
humeral head (R) (fig 1C), as described by
Hirooka et al.18 The position of the centre of the
humeral head was determined with a circle fit-
ting technique. In shoulders with destruction
the bony morphology, the radius of the
humeral head, and the original glenoidal and
subacromial surfaces were confirmed and
measured from the earlier radiographs. Sub-
acromial space measurements from our previ-
ous study were compared with the UI.19 The

perpendicular distance from the superior
aspect of the greater tuberosity to the superior
articular surface (GA) was measured (fig 1D),
as illustrated by Figgie et al.17

Statistical comparison between shoulders
with diVerent grades of destruction was
performed using analysis of variance
(ANOVA). Correlations were estimated by
Pearson’s and Spearman’s coeYcients. The
normality of continuous variables was evalu-
ated by the Kolmogorov-Smirnov statistics
with a Lilliefors significance or Shapiro-Wilk
statistics. No adjustment was made for multiple
testing.

Results
There was no systematic right-left diVerence in
any of the measuring methods in either sex,
and therefore the measurements of the two
sides were pooled. Table 1 shows the distribu-
tion of the GH joints (n=148) according to the
Larsen grading and the mean measurements of
destruction in each group, as well as ANOVA
statistics models.

The diminution of the MI between diVerent
grades of destruction showed a significant
trend (p<0.001). The correlation coeYcient
between MI and Larsen grading was !0.49
(95% CI !0.36 to !0.60). The MI correlated
also with the MD, r=0.53 (95% CI 0.40 to
0.64), though the medialisation occurred late

Figure 1 (A–D) Illustration of the measurement methods used in this study. (A) Medialisation distance (MD); (B)
upward migration index (UI); (C) medial displacement index (MI); (D) greater tuberosity - articular surface distance
(GA). See “Materials and methods” section for further details.
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CT:  
 

 



 
 
 
 
 
 
 

Timing Chirurgie: 
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•  Voorkeur behandeling: in tacte rotator cuff 
•  Afwezigheid botverlies glenoid 

•  Advies: Orthopedische consultatie gewenst bij relatief 
milde degeneratieve veranderingen (Larsen 3)  



 
 
1.  Is er een (relatieve) afname van het aantal indicaties voor 

schouderprothesiologie ? 

 
2.  Optimale timing chirurgie ? 

 
 
3.  Welke type schouderprothese geniet de voorkeur bij 

RA ? 
 
 
4.  Uitkomst schouderprothesiologie bij RA ? 
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               Reversed Prothese        (Anatomische) Totale Schouder Prothese 
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Indicatie Resurfacing Schouderprothese 
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•  Primaire diagnose: Artrose, Posttraumatische artrose, Reumatoide 
Artritis, Avasculaire necrose. 

•  Radiologisch bewijs voor voldoende “bone stock”  (> 60% vd 
humeruskop) 



 
 
 
 
 
 
 

Indicatie Resurfacing Schouderprothese 
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•  Bot “sparende” arthroplastiek 
•  Natieve kop/schacht hoek  
•  Zelfde versie/inclinatie/offset 
•  Eenvoudige revisie 
•  Laag percentage periprosthetische fracturen 
•  Succes (Functionele/Radiologische Uitkomst) 
    vergelijkbaar met gesteelde prothese 

 
 

Levy O and Copeland  SA. J Bone Joint Surg {Br} 2001;83-B:213-21 
Burgess DL et al. J Bone Joint Surg Am. 2009;91:1228-1238.  

 



 
 



 
 
 
 
 
 
 

Indicatie Reversed Schouderprothese 
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1. Rotator Cuff Arthropathie:  
  

 
 
 
 
 
 
 

              Pijn + Functiebeperking (Pseudoparalyse) 

Severe glenohumeral joint disorganization and 
collapse of the humeral head developed with 

massive tear of the rotator cuff. 

• Charles S. Neer, 1988 

 

SYMPOSIUM: REVERSE TOTAL SHOULDER ARTHROPLASTY

Biographical Sketch

Charles S. Neer, II, MD (1917–2011)

Richard A. Brand MD, Louis U. Bigliani MD

Published online: 11 June 2011
! The Association of Bone and Joint Surgeons1 2011

Abstract This biographical sketch on Charles S. Neer
corresponds to the historic text, The Classic: Articular

Replacement for the Humeral Head (1955), available at

DOI 10.1007/s11999-011-1944-5.

Dr. Charles Neer, II, was born and raised in Vinita,
Oklahoma in 1917, the son and grandson of physicians [1,

2, 5]. He graduated from Dartmouth College and obtained

his MD degree from the University of Pennsylvania. He
began a residency at Presbyterian Hospital, New York City,

but his training was interrupted by WWII, where he served

in three theaters. After the war, he returned to Columbia
University to complete his residency, and then joined the

faculty, where he remained throughout his career. He

retired as an Emeritus Professor in 1990 and returned to his
hometown.

Dr. Neer was a prolific writer, having published his first

paper on hip fractures in 1948, and his last full paper in
1992. While he wrote on many topics, the majority related

to the shoulder. In 1968, Dr. Neer organized a symposium

for CORR titled ‘‘The Clavicle’’ [7]. Those papers reviewed
the development and anatomy of the clavicle, and the

treatment of various injuries. He was a founding member

and the first president of the American Shoulder and Elbow
Surgeons in 1982, and served on the American Board of

Orthopaedic Surgery, the Board of Trustees of The Journal

of Shoulder and Elbow Surgery, and the International
Board of Shoulder and Elbow Surgery. Among his best

known works is a classification of shoulder fractures
reported in 1970 [8] and still widely used today. However,

he made many other contributions, including an under-

standing of the impingement syndrome and a procedure to
alleviate the impingement [9]. One of his legacies is the

large number of individuals he trained, many of whom

actively contribute to orthopaedic surgery in general, and
shoulder surgery in particular.

Neer was a pioneer in shoulder arthroplasty, and

developed the first practical and widely used prosthesis for
the shoulder [6]. (Gluck in 1891 [3, 4] and Péan in 1897

[10, 11] reported the use of shoulder arthroplasty, but

R. A. Brand (&), L. U. Bigliani
Clinical Orthopaedics and Related Research,
1600 Spruce Street, Philadelphia, PA 19103, USA
e-mail: dick.brand@clinorthop.org

Fig. 1 Dr. Charles S. Neer, II, MD is shown (Reprinted by
permission from the American Shoulder and Elbow Surgeons).
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•  Verlies functie rotator cuff. 
•  Cranialisatie humeruskop agv actie m deltoideus à Instabiliteit  
•  Superieure escape. Degeneratieve veranderingen glenohumeraal 
•  Verlies actieve schouderfunctie en pijn 



 
 
 
 
 
 
 

Indicatie Reversed Schouderprothese  
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2. Massaal Cuff Letsel  
 Cuff lesie > 5cm ; 2 of meer pezen; Goutallier stadium 3-4 



 
 
 
 
 
 

Indicatie Reversed Schouderprothese 
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•  Contraindicaties: 
 N axillaris lesie 
 Gecentreerde omarthrosis met alleen supraspinatus 
 defect 
 (Massaal) cuff letsel maar goede schouderfunctie 
 Leeftijd < 70 jaar 

 
 
 
 
 
    
         Paul Grammont 
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1.  Is er een (relatieve) afname van het aantal indicaties voor 

schouderprothesiologie ? 
 
 
2.  Optimale timing chirurgie ? 
 
 
3.  Welke type schouderprothese geniet de voorkeur bij RA ? 

 
 
4.  Uitkomst schouderprothesiologie bij RA ? 
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   Doel: (on) gewenste effecten van chirurgie bij RA 

       2010: 
1 RCT  en 1 CCT !! 

Kennis prothesiologie: case series 
11 case series TSA: mean FU: 4,5-12 jaar:  11% complicaties 
10 case series Hemi: 2,7 -11,3 jaar: 9,9% complicaties 

 
Very low quality evidence 

 
 

Surgical interventions for the rheumatoid shoulder (Review)
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Table 11. Total shoulder arthroplasty for people with Rheumatoid Arthritis*.

APatients: People > 16 years with Rheumatoid Arthritis according to ACR or other diagnostic criteria
Stage of disease: Larsen grade III - V**
Setting: Hospital orthopaedic surgical departments
Intervention: Any type of total shoulder arthroplasty

Complication Length of follow
up
(mean: range)

No of shoulders
with complication

No of shoulders
included
(no and type
of studies

Proportion with
complication
(95% CI)

Quality of
evidence

Infections 4.5 - 14.0 years 9 shoulders 626 (7 case series) 1.4% (1.0%,1.8%) Very low***

Component loosen-
ing / revision

4.5 - 14.0 years 33 shoulders 735 (11 case-series) 4.5% (3.8%,5.2%) Very low***

Other
complications

4.5 - 14.0 years 39 shoulders 595 (7 case series) 6.6% (5.6%,7.6%) Very low***

Total 4.5 - 14.0 years 81 shoulders 735 (7 - 11 case se-
ries)

11.0% (9.9%,12.
1%)

Very low***

* Outcomes for benefit (pain, range of motion, function, strength) not assessed by reviewers because of study design.
** Five of the eleven studies did not report stage of disease
*** Serious limitations in study design

Table 12. Shoulder hemiarthroplasty for people with Rheumatoid Arthritis*

Patients: People > 16 years with Rheumatoid Arthritis according to ACR or other diagnostic criteria
Stage of disease: Larsen grade III - V**
Setting: Hospital orthopaedic surgical departments
Intervention: Any type of shoulder hemiarthroplasty

Complication Length of follow-
up
(mean: range)

No of shoulders
with
complications

No of shoulders
included (no and
type of studies)

Pro-
portion with com-
plication (95% CI)

Quality of
evidence

Infections 2.7 - 11.3 years 0 shoulders 208 (4 case-series) 0% Very low***

Component loosen-
ing / revision

2.7 - 11.3 years 18 shoulders 375 (10 case-series) 2.1% (1.4%,2.8%) Very low***

Other
complications

2.7 - 11.3 years 19 shoulders 213 (5 case-series) 8.9%(8.7%,9.1%) Very low***

Total 2.7 - 11.3 years 37 shoulders 374 (5-10 case-se-
ries)

9.9% (8.4%,11.
4%)

Very low***

64Surgical interventions for the rheumatoid shoulder (Review)
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Noorse Prothesiologie Register 2013 
Int Orthop. 2013 Jan;37(1):59-66. 

 
N= 859 patiënten:   1. resurfacing (hemiarthroplastiek) 

   2. hemiarthroplastiek 
   3. totale schouder arthroplastiek (tsa) 
   4. reversed schouder arthroplastiek 

Functionele uitkomst (Oxford Shoulder Score) + Qol (EQ 5D) 
 
Uitkomst:  artrose: TSA  

      Reumatoide artritis: reversed schouder prothese 
      Hemiarthroplastiek  alle groepen het minste 

  QOL: TSA en reversed   
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“Leidse Ervaring”: 
 

•  Status van rotator cuff voorspellend uitkomst TSA 
•  Rotator cuff repair “matig”: advies hemi arthroplastiek 
•  Relatie bot verlies glenoid ßà loslating glenoid comp. 
•  Progressie migratie hemi : geen verslechtering functionele 

uitkomst 
•  Jongere leeftijd: betere uitkomst 
•  Deg afw Ac correleert met slechtere functionele uitkomst 

 
Prognostic Factors in Arthroplasty in the Rheumatoid Shoulder.  

P Rozing, J Nagels, M Rozing.   
HSSJ (2011) 7: 29–36 
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“Total shoulder arthroplasty is commonly considered a 
good option for treatment of the rheumatoid shoulder. 
However, when the rotator cuff and glenoid bone stock 
are not preserved, the clinical outcome of arthroplasty 
in the rheumatoid patients remains unclear”.  

 
 

J Shoulder Elbow Surg 2011; 20 (4):557-63 
P Rozing, J Nagels, M Rozing.   

 
 
 

 



 
 
 
 
 
 
 

Uitkomst Schouderprothesiologie bij RA 
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•  N=195 TSA en 95 hemi’s bij 247 patiënten met RA 
•  Vergelijking resultaten bij wel - en niet in tacte rotator cuff 
•  Beide groepen afname in pijnklachten 
•  Echter  TSA + in tacte cuff:  betere functie 

        aanzienlijke lagere kans op revisie  
        meeste pijnreductie  

 

  

Neer hemiarthroplasty and Neer total shoulder arthroplasty in 
patients fifty years old or less. Long term results 

J Bone and Joint Surg Am 1998; 80:464 
Sperling et al. 
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Indications for reverse shoulder replacement 
A systematic review 

 J Bone and Joint Surg Br 2012; 5 (20): 577-583 
T. Bunker et al. 

 

•  Review: 22 artikelen – slechts 2 RA 
•  survival na 10 jaar: 89% 
•  Uitstekende functionele uitkomst scores en pijn reductie 
•  Hogere kans op infectie 
 
 

Grammont reverse total shoulder arthroplasty in patients with rheumatoid arthritis and nonreconstructible rotator 
cuff lesions.  

J Shoulder Elbow Surg 2001;10:17–22.   Rittmeister M, Kerschbaumer F.  
 

Reverse shoulder arthroplasty in patients with rheumatoid arthritis.  
J Shoulder Elbow Surg 2010;19:1076–1084.  Holcomb JO, Hebert DJ, Mighell MA, et al.  



Complicaties 
 

•  21 trials published between 1985-2008.  
•  The review included 782 RSA’s in 761 patients  follow up of > 24 months. 
•  Postop. Problems:  345 (44%) 

   notching:   277 (35%) 
   glenoid       23 (3%) 

•  Complications:  164 (21%) : 
   intraoperative fractures   23 (2,9%)   
   postoperative instabilit y   37 (4,7%)  
   infection     30 (3,8%)  
   acromion/spine #    12 (1,5%)     

 
    other series up to 7.2% (Hamid) 

 
Zumstein MA, Pinedo M, Old J, Boileau P 

J Shoulder Elbow  Surg 2012;21 (4) 
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1.   Is er een (relatieve) afname van het aantal indicaties   
 voor schouderprothesiologie ?  
 In absolute zin (ook) bij RA toename. Echter afname 
 percentage RA versus overige aandoeningen 

2.  Optimale timing chirurgie/prothesiologie ?  
 Bij voorkeur in tacte rotator cuff en afwezigheid 
 substantieverlies glenoid 

3.  Welke type schouderprothese geniet de voorkeur bij     
 RA ?  

     TSA bij in tacte cuff en normale bone stock glenoid. 
     Reversed bij groot cuff letsel en voldoende bone 

 stock glenoid. Hemi overige 
4.   Uitkomst schouderprothesiologie bij RA ? 

 Voorspelbare afname in pijn en verbeterde 
 functionele uitkomst. Survival vergelijkbaar met 
 THA/TKA  (Level 4). Complicaties ßà prothese 
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