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Abstract
Aims: To analyze short-term functional results and complications of reverse shoulder prostheses in different shoulder 
conditions. 
Materials and Methods: Between 2009 and 2013 we inserted 85 reverse shoulder prostheses. Indications were: arthropa-
thy by rupture of the rotator cuff, glenohumeral osteoarthritis, proximal humerus fracture and revision arthroplasty. We 
evaluated the patients from medical and radiographic points of view and analyzed them classified into different groups. 
Results: The average follow-up was of 42 months (26-60) and the average age was 74.5 years old (56-90). The Constant 
score improved from 16.7 to 62.1 on average (p<0.001) and the ASES score, from 12.7 to 68.8 on average (p<0.001). 
Elevation increased from 80.5º to 111.5º (p<0.001). There was not significant improvement in internal and external rota-
tion. Sixty patients (78.9%) reported great satisfaction/satisfaction. In 22 patients (27.8%) we found notches on the lower 
rim of the glenoid cavity. The complications rate was of 20%, and complications were more frequent in the fracture and 
revision arthroplasty groups. 
Conclusions: Reverse shoulder prostheses improve significantly functional scores, anterior flexion and abduction, in-
dependently of surgical indications. However, it presents limitations with respect to postoperative external and internal 
rotations. It is a valid alternative in multiple shoulder conditions; nevertheless, complication rates are high; therefore, 
indications have to be precise, especially in patients treated due to fracture or in revision surgeries. 
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Resultados a corto plazo de la prótesis invertida de hombro según la patología

Resumen
Objetivo: Analizar los resultados funcionales y las complicaciones a corto plazo de la prótesis invertida de hombro según 
diferentes patologías.
Materiales y Métodos: Entre 2009 y 2013, se colocaron 85 prótesis invertidas de hombro. Las indicaciones fueron: ar-
tropatía por ruptura del manguito rotador, artrosis glenohumeral, fracturas de húmero proximal y artroplastias de revisión. 
Se evaluó a los pacientes clínica y radiológicamente, y fueron analizados según los diferentes grupos.
Resultados: El seguimiento promedio fue de 42 meses (rango 26-60) y la media de la edad, de 74.5 años (rango 56-90). El 
puntaje de Constant mejoró de 16,7 a 62,1 en promedio (p <0,001) y el de ASES, de 12,7 a 68,8 en promedio (p <0,001). 
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La elevación aumentó de 80,5° a 111,5° (p <0,001). no hubo mejoría significativa en las rotaciones interna ni externa. 
Sesenta pacientes (78,9%) refirieron estar muy satisfechos/satisfechos. En 22 pacientes (27,8%), se hallaron muescas en 
el borde inferior de la glena. La tasa de complicaciones fue del 20%, y estas fueron más frecuentes en el grupo de fracturas 
y artroplastias de revisión.
Conclusiones: La prótesis invertida de hombro mejora significativamente los puntajes funcionales, la flexión anterior y 
la abducción, independientemente de la indicación quirúrgica. Presenta limitaciones con respecto a las rotaciones externa 
e interna en el posoperatorio. Es una alternativa válida en múltiples patologías de hombro; sin embargo, la tasa de com-
plicaciones es elevada, por lo que su indicación debe ser precisa, especialmente en pacientes tratados por fracturas o en 
cirugías de revisión.

Palabras clave: Prótesis invertida de hombro; resultados a corto plazo; complicaciones.
Nivel de Evidencia: IV

Introduction

Results in anatomic shoulder prostheses depend on a 
working rotator cuff.1 In 1985, Grammont developed a 
new prosthetic concept inserting a concave component in 
the humerus—a cemented polyethylene cup, and a con-
vex component in the glonoid cavity—a metallic spheri-
cal component, reverting the normal anatomic disposition 
(reverse prosthesis).2 

The original humeral component was modified by 
adding a metallic stem and the glenoid cavity to a hemi-
spheric design that positions the rotation center of the gle-
nohumeral joint at the level of the interface between the 
glonoid component and the scapula. This results in pros-
theses with intrinsic stability where the point of applica-
tion of force of the deltoid muscle is adequately related to 
the prosthesis rotation centre so as to generate compres-
sive and rotational forces in the absence of the function of 
the rotator cuff.3

Although this implant has initially been used for patients 
with arthropathy due to rotator cuff deficits, the success of 
this design led surgeons to a rapid expansion of indications 
to cover any abnormality that involves the function of the 
rotator cuff, such as massive ruptures of the rotator cuff 
with no osteoarthritis, rheumatoid conditions, proximal hu-
merus fractures, sequelas of proximal humerus fractures, 
and revision of failed previous anatomic prostheses.413 

The aim of this study was to analyze short-term func-
tional results and complications in reverse shoulder pros-
thesis, and to determine if these are influenced by the dif-
ferent shoulder conditions. 

Materials and Methods 

Between June 2009 and June 2013 we inserted 85 re-
verse shoulder prostheses in the Hospital Italiano of Bue-
nos Aires. We use different models—delta III/XtendTM 
(dePuy-Johnson&Johnson, Warsaw, In, USA) in 43 
patients, ARROW® (Palex Medical) in 24 patients, Ae-
qualisTM (Tornier) in 10 patients and Comprehensive® 
(Biomet) in 8 patients.

Indications of reverse shoulder prostheses included: 
arthropathy by rotator cuff in its different stages, pri-
mary glenohumeral osteoarthritis with impaired function 
of the rotator cuff, primary glenohumeral osteoarthritis 
with severe loss of glenoid bone stock, multifragmentary 
fractures in proximal humerus in elderly patients, and re-
vision arthroplasties (Figure 1). We carried out 85 proce-
dures in 82 patients (bilateral procedures in 3 patients). 
The patient’s average age was 75.6 years old (ranging 
from 56 to 90). Two patients were operated on due to 
fracture non-union in proximal humerus; one, due to tu-
mor in proximal humerus and, another one, due to joint 
damage secondary to rheumatoid osteoarthritis. These 
patients were excluded from the analysis because since 
they were so few, it was not possible to set up representa-
tive groups with these etiologies so as to make significant 
comparisons. On the other hand, one patient died before 
one-year follow-up and another one was lost to follow-
up. Therefore, we analyzed 79 prostheses in 76 patients 
(Table 1). 

Sixty-two procedures were carried out in females and 
17, in males. We inserted 49 prostheses in the right shoul-
der and 30, in the left shoulder; in 62 patients, it was the 
dominant shoulder the one we operated on. Patients were 
grouped on the basis of the main condition in their af-
fected shoulder. 

The Hamada et al.’s14 classification was used to group 
the patients with arthropathy by rotator cuff into different 
categories (Table 2). 

According to this system, stage 1 is associated with 
minimal radiographic changes; stage 2 is characterized 
by a < 5mm decrease in the subacromial space; stage 3 
shows an acromion erosion also called acromion “ace-
tabulization”, which is secondary to the upper migration 
of the humeral head; stage 4 already presents glenohu-
meral osteoarthritis and is divided into 4a—without ac-
etabulization and 4b—with acetabulization; and stage 5 
is characterized by the advanced damage of the humeral 
head. 

The patients operated on due to proximal humerus frac-
ture were >75 years old and had four-fragment fractures 
according to the neer’s classification. 
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Figure 1. Images of right shoulder in a 70-year old female with arthropathy by insufficiency of the rotator cuff treated 
with reverse shoulder prosthesis. A. Preoperative X-ray showing stage 3 in Hamada’s Classification. B. Preoperative 
MRI showing arthropathy by insufficiency of the rotator cuff. C. Postoperative X-ray showing reverse shoulder 
prosthesis in the right shoulder. d. Five-year follow-up X-ray with no complications. 
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Five patients were operated on due to primary osteoar-
thritis: two of them showed an association with insufficient 
rotator cuff, and three patients showed loss of glenoid bone 
stock associated with static posterior subluxation of the 
proximal humerus, which prevented surgeons from implan-
ting a non-constrained glenoid component. All the patients 
who received a reverse shoulder prosthesis as revision sur-
gery had previously undergone hemiarthroplasty (Table 1). 

An examiner, who was not the treating surgeon, eva-
luated the patients before the surgery and postoperatively. 
They documented mobility, the Constant score15 and the 
ASES (American Shoulder and Elbow Surgeons) score.16

Before the surgery we carried out CT scan and MRI 
studies to evaluate the quality of the rotator cuff and bone 
stock deficit in the glonoid cavity. In the postoperative 
evaluation we got A-P, Y-scapula and axillary glenohume-
ral X-rays. 

Surgical technique 
All the prostheses were inserted using the deltopectoral 

approach. The humeral stem was cemented in 64 cases. 
The number of screws we used for the fixation of the 
metaglene component was determined by the available 
bone stock and by the acting surgeon’s preferences. 

When the subscapularis muscle was available, we re-
paired it using trans-bone stitches with Tycron 5.0; when 
it was not, we left it unrepaired. 

Postoperative rehabilitation 
The shoulder was immobilized in a sling for a month. 

We allowed the patients to make flexion-extension move-
ments at elbow and wrist levels, but we limited abduction 
and anterior flexion of the shoulder together with strength 
activities. After a month, patients started a rehabilitation 
program emphasizing the recovery of passive mobility, 
followed by exercises for muscle strengthening. 

Statistical analysis 
Continuous variables are presented with measures of 

central tendency and dispersion. The categorical variables 
are shown as absolute and relative frequencies. In the bi-

Condition Nº of shoulders
Total 79 (100%)

Arthropathy by rotator cuff 43 (54.4%)

Fractures 26 (33%)

Primary osteoarthritis 5 (6.3%)

Revision 5 (6.3%)

Table 2. Hamada’s Classification

Hamada Stage Nº of shoulders 
Total 43 (100%) 

1 and 2 0

3 23 (53.4%)

4a 4 (9.3%)

4b 13 (30.2%)

5 3 (6.9%)

Table 1. Patients by condition

variate analysis we used the Student’t t-test for coupled 
data, what allowed us to focus on the magnitude of the 
differences between averages (with normal distribution) 
in the comparison between groups III and IV and, by 
the development of notches in the scapula in two groups 
(Yes/no); we used the Wilcoxon signed-rank non para-
metric test (non-normal distribution), which focuses on 
the comparison between medians in the comparison be-
tween groups I and II. We considered values of p<0.05 as 
statistically significant. We used the version-13.0 STATA 
program for statistical analysis. 

Results 

General medical results 
The average Constant score improved from preope-

rative 16.7 to postoperative 62.1 at the follow-up time 
(p<0.001), and the average ASES score improved from 
12.7 to 68.8 respectively (p<0.001) (Table 3). Considering 
all etiologies together, average elevation improved from 
80.5º to 111.5º (p<0.001). There was not significant im-
provement in internal and external rotation (Table 4). 

With respect to the patients’ satisfaction degree, 16 of 
them (21.1%) reported great satisfaction with the proce-
dure; 44 (57.8%), just satisfaction, and 16 (21.1%), no 
satisfaction at all. 

Results by etiology 
Improvement in the Constant and ASES scores was si-

milar in the arthropathy by rotator cuff, the fracture and 
the osteoarthritis groups (p=0.25). The revision group, 
although showing significant improvement at the time of 
comparing preoperative and postoperative figures, did not 
reach final values similar to the other three groups’, and this 
difference was significant (p<0.03). There were no signifi-
cant differences in the patients’ satisfaction levels between 
groups (p=0.25). 
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With respect to mobility, results were similar in the four 
groups. In all of them flexion and abduction improved 
significantly (p<0.01). External rotation did not improve 
significantly in any group. As regards internal rotation, 
improvement was not significant in any group, but that of 
arthropathy by rotator cuff (Table 4). 

Radiographic results 
Twenty-two (27.8%) patients had notches on the lower 

rim of their glenoid cavity (notching) at radiographic fo-
llow-up (Figure 2). The average postoperative Constant 
score in the patients with and without notches was 56.8 
and 62.44, respectively (p=0.20), whereas the average 

postoperative ASES score in the patients with and without 
notches was 61.7 and 64.3, respectively (p=0.25). Ave-
rage elevation was 109º in the patients with notches and 
113º in those without notches. 

Complications 
There were 16 complications (20.2%), the most fre-

quent ones among them being periprosthetic fracture (5 
cases) and glonoid loosening (5 cases). Seven out of the 
16 patients who suffered complications required revi-
sion surgery (9% in the series) (Table 5). The fractures 
group underwent the highest complications percentage 
(30.7%). 

Condition
Constant

p 
ASES

 p
Initial Final Initial Final

Arthropathy by rotator cuff 19.9 66.1 <0.001 19.8 69.7 <0.001

Fractures - 64.5 - - 64.8 -

Primary osteoarthritis 18.6 70.3 <0.001 18.6 71 <0.001

Revision 19.6 50 0.023 16.7 51.6 0.025

Total 16.7 62.1 <0.001 12.7 68.8 <0.001

Table 4. Initial and final ranges of motion by condition

Condition Anterior 
flexion 

p Abduction p External 
rotation 

p Internal 
rotation 

p

Initial Final Initial Final Initial Final Initial Final

Arthropathy 
by rotator cuff

81.4º 130.7º <0.001 55.5º 96.7º <0.001 20.9º 28.1º 0.25 Buttocks T12 <0.001

Fractures - 108.5 - - 86º - - 25º - - Sacrum -

Primary osteoarthritis 71.6º 96.1º <0.001 51.1º 95.1º <0.001 16.4º 20º 0.5 Sacrum L3 0.42

Revision 76.6º 116.4º <0.001 58.3º 86.1º <0.001 21.6º 28.6º 0.5 Buttocks Sacrum 0.42

Total 80.5º 111.5º <0.001 55.5º 94.8º <0.001 20.4º 27.1º 0.2 Buttocks Sacrum 0.2

Table 3. Results in functional scores by condition

Complicaciones
Hubo 16 complicaciones (20,2%), las más frecuentes 

fueron las fracturas periprotésicas (5 casos) y el afloja-
miento glenoideo (5 casos). Siete de los 16 pacientes 

que tuvieron complicaciones requirieron una cirugía de 
revisión (9% de la serie) (Tabla 5). El grupo de las frac-
turas sufrió el porcentaje más alto de complicaciones 
(30,7%).



Rev Asoc Argent Ortop Traumatol 2017; 82 (4): 278-286.

Short-term results of reverse shoulder prosthesis according to pathology

283

Figure 2. Images of left shoulder in a 75-year old female with arthropathy by insufficiency of the rotator cuff treated with 
reverse shoulder prosthesis, who presents wear in the glenoid lower rim—notching, during follow-up. A. Preoperative X-ray 
showing stage 4a in Hamada’s Classification. B/C. Preoperative MRI showing arthropathy by insufficiency of the rotator 
cuff. D. Postoperative X-ray showing reverse shoulder prosthesis in the left shoulder. E. Three-year follow-up X-ray show-
ing notching with no signs of prosthetic loosening. 
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Discussion

Most series showed very good short-term results with 
reverse shoulder prosthesis.17-20 In our series, the average 
improvement in the Constant score was 46, whereas in 
the ASES score was 50, with 31º-improvement in eleva-
tion. These figures are comparable to previous reports on 
the treatment of arthropathy by rotator cuff with reverse 
shoulder prosthesis.17-20 

On the other hand, coincidentally with what previous 
studies show, improvement in 0º-arm-abduction shoulder 
internal and external rotation was not significant, and this 
is mainly due to two factors—the first one is the prosthe-
sis design (due to the decreased offset and the medialized 
rotator center), and the second one is related to the degree 
of atrophy and fatty infiltration of the subscapularis and 
teres minor muscles.21

In our study, the patients treated with reverse shoulder 
prosthesis as revision of hemiarthroplasty had worse re-
sults than those operated on due to other etiologies. Al-
though improvement in scores in these patients’ mobility 
and pain was significant when compared to preoperative 
standards, the final averages of postoperative scores did 
not increase as much as they did in the remaining condi-
tions dealt with. Previous studies suggest that results in 
reverse shoulder prosthesis as revision procedures are less 
predictable than they are when procedures are carried out 
as primary procedures.20-21 

Although in our series the patients’ postoperative func-
tion is kept in the short term, previous publications with 
longer follow-up show that, despite good prosthesis dura-
tion, function decreases as time goes by.22,23  

In a revision of 484 prosthesis, Favard et al. showed 10-
year survival of 89%; however, when a <30% Constant 
score (what represents poor results) was considered as 
failure of treatment, survival rates decrease to 72%.24  

The studies that analyze the use of hemiartrhroplasty to 
treat arthropathy by rupture of the rotator cuff show that 
this procedure not always is effective at eliminating the 
patients’ pain, and they achieve an average active eleva-
tion from 85º to 120º.25-28 Comparatively in our study 42 
patients reported no pain at last follow-up, and other 29 
reported just mild pain. In addition, patients with rotator 
cuff conditions achieved a postoperative average active 
elevation of 130.7º (ranging from 85º to 180º).  

This study shows that reverse shoulder prostheses were 
effective at recovering active elevation and function in pa-
tients with irreparable rupture of the rotator cuff in early 
arthropathy stages. Other previous studies also show that 
reverse shoulder prostheses represent an effective method 
so as to reach these goals.29-31 

At analyzing the functional results of reverse shoulder 
prostheses in proximal humerus fractures, most studies 
describe an anterior elevation of approximately 95º to 
145º, external rotation of 0º to 25º and a 50-to-65 Con-
stant score.6,32-34 In a series of 30 patients who received a 
reverse shoulder prosthesis for 3- and 4-frament fractures, 
with a minimal two-year follow-up, they found an aver-
age anterior flexion of 139º, external rotation of 27º and 
an ASES score of 78.3.32 In a similar study carried out in 
27 patients, also with a minimal two-year follow-up, the 
authors reported an anterior flexion of 112º, abduction 
of 97º, external rotation of 12.7º and a Constant score of 
55.6. In our series, we got similar results with an aver-

Table 5. Complications by condition

Complication Total Arthropathy 
by rotator cuff

Fractures Primary 
osteoarthritis

Revision

16/79    
(20.2%)

7/43     
(16%)

8/26 
(30.7%)

0/5 1/5      
 (20%)

Periprosthetic fracture 5 − 4 − 1

Glenoid loosening 5 2 3 − −

Instability/dislocation 2 2 − − −

Radial nerve neuropraxia 1 1 − − −

deep infection 1 1 − − −

Superficial infection 1 1 − − −

Heterotopic ossification 1 − 1 − −
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age postoperative Constant score of 64.5 in this group, an 
ASES score of 64.8, anterior flexion of 108º, and external 
rotation of 25º. 

As regards complication rates (20%) in this study, they 
were similar to those published in previous studies. 17,19,29-

31 On the one hand, the percentages of complications in the 
arthropathy and fracture groups (16% and 30% respec-
tively) are similar to those published in previous series. 
6,25-28,32-34 On the contrary, complication rates in the osteo-
arthritis and revision groups (0% and 20% respectively) 
were lower than those previously published.20,21  However, 
we believe that this might be due to the small number of 
patients with such conditions that have been analyzed in 
this series. 

It is worth highlighting that, within the group of patients 
who suffered complications (16/79, 20%), seven of these 
16 (42%) required revision surgery. 

This study has limitations worth pointing out. First, it 
is a retrospective study; therefore, it was not possible to 
make comparisons between reverse shoulder arthroplasty 

and other types of treatments for the conditions dealt with. 
On the other hand, the different types of prostheses that 
we used, (delta III/XtendTM, ARROW®, AequalisTM, 
Comprehensive®) may have influenced on the results we 
got. Finally, by dividing the series into different condi-
tions, some groups ended up formed by a small number 
of patients, what has an influence on the interpretation of 
results.  

Conclusions 

Reverse shoulder prostheses improve significantly 
functional scores, anterior flexion and abduction, indepen-
dently of surgical indications; however, it has limitations 
with respect to postoperative external and internal rota-
tion. It is a valid alternative in multiple shoulder condi-
tions; nevertheless, complication rates are high; therefore, 
indications have to be precise, especially in patients who 
will be treated because of fracture or in revision surgeries. 
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