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Objective: To evaluate the clinical and radiological results and the impact on quality of life

of  the reverse shoulder arthroplasty.

Methods: Retrospective case series evaluating 13 patients undergoing reverse shoulder

arthroplasty with at least two years of clinical follow-up. Clinical evaluation was performed

before and after surgery with the ASES and VAS scales and hand-mouth, hand-neck, and

hand-head functional tests. Quality of life was measured with the SF-12 questionnaire. The

rate of complications and radiographic postoperative findings were recorded.

Results: The patients improved from 23.1 ± 15 to 82.7 ± 15 according to ASES scale (p < 0.001).

The physical component of the SF-12 increased from 31.7 ± 6.9 to 47.1 ± 8.6 (p < 0.001), while

the  emotional increased from 48 ± 12.3 to 55.5 ± 7.5 (p = 0.061). The pain reduced from 7.9

to  1 according to the VAS (p = 0.002). The performance on the hand-mouth, hand-neck,

and  hand-head functional tests showed significant improvement (p = 0.039, p < 0.001 and

p  < 0.001, respectively). Complications occurred in 15% of patients and notching, in 31%.

Conclusion: Reverse shoulder arthroplasty led to a significant clinical improvement according

to  the ASES and VAS scales. The quality of life has improved according to the physical aspect

of  the SF-12, and showed a trend of improvement in the emotional aspect. The complication

rate  was 15%, and notching occurred in 31%.
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Artroplastia  reversa  do  ombro:  avaliação  dos  resultados  clínicos  e  da
qualidade  de  vida
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Artropatias

Osteoartrose

Manguito rotador

r  e  s  u  m  o

Objetivo: Avaliar os resultados clínicos e radiológicos e o impacto na qualidade de vida da

artroplastia reversa do ombro.

Métodos: Série de casos retrospectiva que avaliou 13 pacientes submetidos à artroplastia

reversa do ombro com seguimento clínico mínimo de dois anos. Foi feita avaliação clínica

antes e após a cirurgia com as escalas da American Shoulder and Elbow Surgeons (ASES) e

escala visual analógica (EVA) e as manobras funcionais mão-boca, mão-nuca e mão-cabeça.

A  qualidade de vida foi aferida com o questionário 12-Item Short-Form Health Survey (SF-12).

Registramos o índice de complicações e o aspecto radiográfico pós-operatório.

Resultados: Os pacientes evoluíram de 23,1 ± 15 para 82,7 ± 15 pela escala da ASES (p<0,001).

O  componente físico do SF-12 passou de 31,7 ± 6,9 para 47,1 ± 8,6 (p < 0,001) enquanto o emo-

cional de 48 ± 12,3 para 55,5 ± 7,5 (p = 0,061). A dor regrediu de 7,9 para 1 de acordo com a

EVA (p = 0,002). As manobras funcionais mão-boca, mão-nuca e mão-cabeça apresentaram

melhorias significativas (p = 0,039, p < 0,001 e p < 0,001, respectivamente). Complicações

ocorreram em 15% dos pacientes e notching, em 31%.

Conclusão: Os pacientes submetidos à artroplastia reversa do ombro tiveram melhoria

significativa de acordo com as escalas da ASES e EVA. A qualidade de vida melhorou signi-

ficativamente de acordo com o aspecto físico do SF-12 e demonstrou tendência de melhoria

no  aspecto emocional. O índice de complicações foi de 15% e notching ocorreu em 31%.

©  2016 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Este é um artigo Open Access sob uma licença CC BY-NC-ND (http://
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everse shoulder arthroplasty technique was developed by
aul Grammont in 1985 in France1; the first case series
as published in the following decade.2,3 Initially devel-
ped for the treatment of rotator cuff arthropathy,4–8 its
se extends to cases of primary anatomical arthroplasty
evisions,9,10 complex fractures,11–13 sequelae of proximal
umeral fractures,14,15 and inflammatory arthroplasties.16

rom its original restriction to European use, it was approved
y the Food and Drug Administration in the United States in
003 and since then has been widely used in that country.17

Reverse arthroplasty has biomechanical characteristics
hat improve function of the deltoid muscle and compensate

 dysfunctional rotator cuff.18 Its clinical results are superior
o those of anatomic total shoulder arthroplasties in the treat-

ent of rotator cuff arthropathy.4

Currently, reverse arthroplasty has been approved by the
razilian National Sanitary Surveillance Agency and is part
f the therapeutic arsenal of the Supplemental Health Sys-
em. However, the Brazilian Unified Health System (Sistema
nico de Saúde [SUS]) does not list the implant within its pro-
edures, and most public hospitals are unable to adequately
reat patients with indication for the use of this implant. The
ational literature features only two studies on the subject5,8;
oth evidenced clinical improvement with treatment.

After contacting the Health Secretariat of the State of São

aulo and an explaining the issue, the authors were instructed
o conduct further studies on the subject in an attempt to
bjectively expose the problem and, consequently, aid in
creativecommons.org/licenses/by-nc-nd/4.0/).

the provision of reverse arthroplasty in specialized shoulder
surgery centers. This is the first in a series of articles to be
developed by this group. The goal is to evaluate the clinical
and radiological results of reverse shoulder arthroplasty, as
well as its impact on quality of life.

Methods

This was a retrospective case series. Patients who  underwent
reverse shoulder arthroplasty, with a minimum of two  years
of clinical follow-up, were assessed. The study comprised sur-
geries performed until December 2013. Patients submitted to
other types of arthroplasties were not included. This study
was approved by the Institution Review Board under No. 1103.

Indications for reverse arthroplasty were:

- Rotator cuff arthropathy; extensive and irreparable rup-
ture of the rotator cuff; primary or secondary glenohumeral
arthrosis, associated with irreparable rupture of the rota-
tor cuff; sequela of proximal fracture of the humerus with
pseudoarthrosis or major and/or minor tubercle resorption;
sequelae of tumor resection with irreparable rotator cuff
lesion; and conventional shoulder arthroplasty with upper
subluxation of the humeral component, pseudoarthrosis, or

reabsorption of the tuberosities;

- Active elevation below 90◦;
- Unsuccessful non-surgical treatment for at least six

months.
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Table 1 – Demographic data.

Sex
Male 6 (46%)
Female 7 (54%)

Diagnosis
Rotator cuff arthropathy 9 (69%)
Fracture sequela 3 (23%)
Tumor lesion 1  (8%)

Type of arthroplasty
Primary 9  (69%)
Revision 4 (31%)

Age (years) 62.5 ± 13.4
300  r e v b r a s o r t o 

All procedures were conducted by one of the specialists in
shoulder and elbow surgery at this institution.

The following variables were analyzed:

) Demographic data: gender, age at surgery, date of surgery,
time of symptoms prior to the procedure, time of evalua-
tion;

) Diagnosis, categorized as rotator cuff arthropathy, gleno-
humeral arthrosis with irreversible rotator cuff lesion,
sequela of proximal humerus fracture, inflammatory
arthropathy, and tumor resection sequela;

) Type of surgery, categorized as primary arthroplasty or revi-
sion;

) Functional maneuvers: hand-mouth, hand-head, and
hand-neck, categorized as able or unable, referring to the
pre- and postoperative period;

) American Shoulder and Elbow Surgeons (ASES) score,19

regarding the pre- and postoperative period;
) SF-1220 quality of life scale, regarding the pre- and postop-

erative period;
) Visual analog scale (VAS) for pre- and postoperative pain;
) Complications: occurrence of postoperative infection,

periprosthetic fracture, deep venous thrombosis, pneumo-
nia, urinary tract infection, acute myocardial infarction, and
death.

i) Magnetic resonance imaging, preoperative:
I) Degree of fatty degeneration of the supraspinal,

infraspinatus, and subscapularis muscles, according to
Fuchs et al.21

II) Tendons affected by transfixing rupture.
j) Postoperative radiographic evaluation: occurrence of

humeral stem loosening, glenosphere loosening, and
notching.

Intervention

Procedures were performed under general anesthesia asso-
ciated with interscalene blockade. Antimicrobial prophylaxis
was conducted with second-generation cephalosporin for
24 h. The surgical approach used was the deltopectoral, with
removal of the remaining subscapularis tendon when it did
not present rupture of its entire extension. In all cases, the
joint capsule was widely released. The prostheses Delta III or
Delta XTEND (DePuy, Warsaw, IN, United States) with cement-
ing of the humeral shaft were used in nine cases and the
Equinoxe Reverse System (Exactech, Gainesville, FL, United
States) without cementing was used in four patients. The
number of screws used for baseplate fixation was three or
four, depending on patient’s bone quality and surgeon’s prefer-
ence. A vacuum drain was used in all patients and maintained
for 24–48 h. In the postoperative period, the patients used a
sling for six weeks. Active movements of the elbow, wrist, and
fingers were initiated in the immediate postoperative period.
Passive and active shoulder movements were initiated after
the use of sling was discontinued.
Statistical  analysis

Continuous variables were assessed for normality using the
Kolmogorov–Smirnov test, and for homogeneity using the
Time with symptoms (months) 63.7 ± 44.7
Follow-up (months) 53 ± 21.4

Levene test. Continuous variables with parametric data dis-
tribution were presented as means and standard deviations;
those with non-parametric distribution, as medians and per-
centiles. Categorical variables were presented as absolute
values and percentages.

The comparison between the pre- and postoperative
periods, regarding the different categorical variables, was
made using the chi-squared or Fisher’s exact tests. For the
continuous variables, Student’s t-test was used for data with
parametric distribution, and the Wilcoxon test was used for
those with non-parametric distribution.

SPSS (version 20.0) was used for data analysis; a 5% signif-
icance level was adopted for all calculations.

Results

Seventeen patients underwent surgical treatment. Of these,
four were excluded for the following reasons: death unrelated
to the surgery before 2-year clinical follow-up (one), inability
to answer the questionnaire due to dementia (two), and loss
of follow-up (one). The general data of the sample is shown in
Table 1.

Preoperative magnetic resonance imaging was performed
in the nine patients who underwent primary reverse arthro-
plasty. In all cases, this imaging study revealed transfixing
ruptures of the supraspinatus and infraspinatus tendons, with
the tendinous stump retracted at the glenoid level. In six cases
(66%), a transfixing lesion of the upper two thirds of the sub-
scapularis tendon was observed. In all other cases, the tendon
was ruptured along its entire extension. Fatty degeneration
was classified according to Fuchs et al.21 as grade III in 100% of
the supraspinatus and infraspinatus muscles. Subscapularis
degeneration was rated as grade II in five cases (56%) and as
grade III in four cases (44%). In the four cases undergoing par-
tial shoulder arthroplasty, magnetic resonance imaging was
not performed.

The results of the ASES scale increased from 23.1 ± 15
to 82.7 ± 15, a statistically significant difference (p < 0.001).
The physical component of the SF-12 showed a signifi-
cant improvement, increasing from 31.7 ± 6.9 to 47.1 ± 8.6

(p < 0.001). The emotional component increased from
48 ± 12.3 to 55.5 ± 7.5, a non-statistically significant dif-
ference (p = 0.061). In the VAS, pain was reduced from 7.9 to 1
(p = 0.002). The ability to perform the functional hand-mouth,
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Table 2 – Pre- and postoperative clinical evaluation.

Preoperative
period

Postoperative
period

p

ASES 23.1 ± 15 82.7 ± 15 <0.001
SF-12 physical 31.7 ± 6.9 47.1 ± 8.6 <0.001
SF-12 emotional 48 ± 12.3 55.5 ± 7.5 0.06
VAS 7.9 ± 2.9 1 ± 1.7 0.002
Hand-mouth 8 (62%) 13 (100%) 0.39
Hand-neck 2 (15%) 12 (92%) <0.001
Hand-head 0 (0%) 13 (100%) <0.001

ASES, American Shoulder and Elbow Surgeons; VAS, visual analog
scale; SF-12, 12-Item Short-Form Health Survey.

Fig. 1 – Post-operative radiograph. Reverse shoulder
a
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prospective study, in an effort to persuade public healthcare
rthroplasty with scapular notching.

and-neck, and hand-head tests also showed a significant
mprovement (p = 0.039, p < 0.001, and p < 0.001, respectively).
linical data are shown in Table 2.

Clinical complications were observed in two patients (15%);
ne case of post-operative infection, treated by surgical
ebridement and intravenous antibiotic therapy, and one case
f dislocation on the 5th postoperative day, treated with reduc-
ion under anesthesia without revision.
Postoperative radiography did not reveal humeral, glenoid,
r periprosthetic fractures. Notching was observed in four
atients (31%; Fig. 1).
;5 2(3):298–302 301

Discussion

The present results showed a significant clinical improve-
ment of patients. A progression from 23.1 to 82.7 points was
observed on the ASES scale. The results are consistent with
other studies that used the same rating scale, showing clin-
ical improvement and final results between 72 and 84.7,9

The improvement of symptoms was also demonstrated by
authors who used other assessment tools.5,6,8,10,16 A signifi-
cant improvement was also observed in pain, decreasing from
7.9 to 1 in the VAS, a finding similar to that reported by other
authors.7

According to the physical component of SF-12, there was a
significant improvement in quality of life. Nonetheless, the
mental component showed only a trend for better results.
Quality of life analysis is rarely reported in studies of reverse
arthroplasty; this was the first Brazilian study to address the
issue. Woodruf et al.22 assessed the use of reverse arthroplasty
in rheumatoid patients and found postoperative results of 38.2
for the physical component and 49.3 for the mental, lower than
those observed in the present study.

The occurrence of notching in the present series was 31%.
This result is within the spectrum reported by other authors,
which ranges from 13% to 68%.5–8,10,16 Likewise, 15% of com-
plications found in the present study are similar to those
reported by Brazilian and international authors.6,16 Compli-
cations occurred in primary arthroplasty, even though the
cases of revision present higher complication rates.9,10 Due to
the small sample size, stratified analysis was not performed.
Fávaro et al.8 observed a rate of complications of only 4%, a
lower incidence than that reported in the present study and
by other authors.5,6,9,10,16 This is possibly explained by the
fact that their study only included cases of primary arthro-
plasty, with a shorter follow-up period than that of the present
study.

The main limitations of the present study are its retro-
spective design and small sample size. Another limitation
was the inclusion of different diagnoses and the use of two
different implant models. Moreover, the minimum follow-up
time of 24 months, although meeting the requirements of
most orthopedic journals, does not address possible long-term
complications possible in arthroplasties procedures. How-
ever, the authors emphasize that the mean follow-up time
of 53 months was superior to that of the other Brazilian
studies.5,8

The present study contributes to the knowledge of the
panorama of reverse arthroplasty in Brazil. The Brazilian
expe rience is small; there are only two published stud-
ies on the subject.5,8 The present study, albeit smaller than
those previously published in the country, provides infor-
mation on the quality of life of patients undergoing this
procedure. This analysis was not done in most studies on
reverse arthroplasty. The authors restate that this study was
suggested by the Nucleus of Health Technology Evaluation of
the Health Department of the State of São Paulo. It is part of
a research project that also includes a cross-sectional and a
agencies of the importance of including this procedure in the
SUS.
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Conclusion

Patients who  underwent reverse shoulder arthroplasty had
significant improvement in the ASES and VAS scales. Qual-
ity of life improved significantly, according to the physical
aspect of SF-12, and a trend for improvement was observed
in the emotional aspect. The complication rate was 15%, and
notching occurred in 31% of the cases.
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