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Abstract Objective To assess how shoulder specialists have used infiltration in their daily
practice.
Methods A survey study in which shoulder and elbow specialists answered a
questionnaire on the use of infiltration in painful shoulders.
Results Most of the doctors (45.9%) have> 10 years of experience in the area and
have carried out up to 10 infiltrations in the last 12 months. The main indications for
glenohumeral and subacromial infiltration are glenohumeral arthrosis and rotator cuff
tendinopathy, respectively. The most used portals are the posterior (52.2%) for
glenohumeral infiltration and the lateral (57.5%) for subacromial infiltration. The
majority of the doctors (752%) infiltrate in an outpatient setting without imaging
methods, and the most commonly used drug is the combination of corticoid and
anesthetic. The main contraindication cited is the presence of diabetes, and the most
common complication is pain after infiltration.
Conclusion Subacromial infiltrations are indicated especially for the treatment of
rotator cuff tendinopathies and bursitis, performed by the lateral portal, in an
outpatient setting, with low index of long-term complications. Glenohumeral infiltra-
tions are indicated especially for glenohumeral arthrosis, with a combination of a
corticoid and anesthetic, performed mostly in an outpatient setting.

Resumo Objetivo Avaliar como especialistas de ombro têm utilizado a infiltração na sua
prática diária.
Métodos Estudo tipo survey interseccional em tempo único, no qual especialistas em
ombro e cotovelo responderam a um questionário sobre o uso de infiltrações no ombro
doloroso.

� Study developed at the Sports Traumatology Center (CETE),
Department of Orthopedics and Traumatology, Federal University
of São Paulo (DOT-UNIFESP/EPM), São Paulo, SP, Brazil.
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Introduction

Painful shoulder is a frequent symptom in adults, with a
prevalence of 7 to 34%, affecting mainly individuals>40
years old.1,2 Approximately 10 to 16% of the general popu-
lation report>1 episodes of shoulder pain during their
lifetime.1,3,4 Recovery may be slow, and poor prognosis
factors are: patients aged 45 to 54 years old, and pain
lasting>3months.1 About 40 to 50% of the patients experi-
ence pain refractory to treatment or relapse after 1 year.5

Several processes can lead to a clinical picture of shoulder
pain, including inflammatory tendon changes with or with-
out calcification, and degenerative bone or myotendinous
diseases.4,6

Infiltration to improve shoulder pain has been used for
many years, and there are several options of drugs to be
infiltrated, of infiltration sites, with or without the help of
imagingmethods and indications. The purpose of the present
study is to evaluate how shoulder specialists have been using
infiltration in their daily practice.

Materials and Methods

The present research project was approved by the Ethics
Committee under the number 70018617.2.0000.5505.

Thepresent studywas aone-time intersectional surveywith
a nonprobability convenience sampling, inwhich 179 orthope-
dic specialists in shoulder and elbow were interviewed during
the V Closed Meeting of the Brazilian Shoulder and Elbow
Society, in 2017, throughaquestionnaire createdby the authors
(Annex1 -Availableonline).Of this total, 23participants (12.8%)
reported no infiltration in the previous 12 months. The subse-
quent responses fromthese individualsweredisregarded.There
were 250 subscribers, andweobtained a response rate of 71.6%.
If we consider the total of 890 specialists, there was a response
rate of 20.1%. There was no identification of the orthopedists,
and theywere asked to answer only once. Therewas no pretest
to evaluate the questionnaire.

The questionnaires were self-applicable andwere distrib-
uted by the authors of the study during the breaks of the 3-
day congress. Some questions allowed more than one an-
swer, which led to a sum of the variables above 100%.

The softwares IBM SPSS Statistics for Windows, version
20.0 (IBM Corp. Armonk, NY, USA), Minitab 16 (Minitab, LLC,
State College, PA, USA) and Microsoft Excel Office 2010
(Microsoft Corporation, Redmond, WA, USA) were used for
statistical analysis, performed by proportional equality test.
A significance levelwas defined for thiswork (p-value, that is,
the statistical error allowed in the analyzes was of 0.05). The
chi-squared test was used to compare distributions. All
results other than this parameter will be detailed. We would
also like to point out that all confidence intervals defined
throughout the study were assumed with 95% statistical
confidence.

Results

Among the respondents, 46.9% have>10 years of experience
in shoulder surgery; 24% between 5 and 10 years; 19.6%
between 1 and 5 years; and 9.5% of the surgeons have<1
year of experience. Among the study population, 36.3%
reported>10 indications of infiltration during the previous
year. There was no statistical difference between responses
up to 10 and from 10 to 30 infiltrations (p¼0.658).

Regarding the repetition of the procedure, 39% indicate it
only after 4 months, and 5.7% do not insist on a new
infiltration if the patient does not respond satisfactorily to
the previous injection.

Indications for the use of infiltrations with subacromial
and glenohumeral corticosteroid are arranged below
in ►Tables 1 and 2.

Regarding the portal for subacromial infiltration
(►Table 3), 57.5% opted for lateral access, 32.5% for the
posterior, and 10% for the anterior; 4.4% mentioned other
accesses (suprascapular, Neviaser, and superior). For gleno-
humeral infiltration (►Table 4), 52.2% use a posterior access

Resultados A maior parte (45,9%) dos entrevistados possui experiência>10 anos na
área e realizaram até 10 infiltrações nos últimos 12meses. As principais indicações para
infiltração glenoumeral e subacromial são artrose glenoumeral e tendinopatia do
manguito rotador, respectivamente. Os portais mais utilizados são o posterior (52,2%)
para infiltração glenoumeral e o lateral (57,5%) na subacromial. A maioria (75,2%) dos
entrevistados realiza a infiltração ambulatorialmente sem auxílio de métodos de
imagem, e a droga mais utilizada é a combinação de corticoide e anestésico. A
principal contraindicação citada é a presença de diabetes, e a complicação mais
comum é a dor após a infiltração.
Conclusão Infiltrações subacromiais são indicadas especialmente para tratamento de
tendinopatias do manguito e bursites, realizadas pelo portal lateral, em ambiente
ambulatorial, com baixo índice de complicações em longo prazo. As infiltrações
glenoumerais são indicadas especialmente para artrose glenoumeral, com combina-
ção de corticoide e anestésico, realizadas, em sua maioria, ambulatorialmente.
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point, 35.8% an anterior, and 11.3% do not perform the
procedure. Only 2 individuals (1.3%) use another access
(suprascapular).

Ultrasound-guided infiltration is not used to help the
infiltration procedure by a majority of 88.8% of respondents,
that is, 10.6% use the imaging method to aid in the gleno-
humeral access, and only 0.6% for both the subacromial and
glenohumeral accesses; 98.1% perform subacromial infiltra-
tion in a medical office, and only 1.3% in a surgical center.
Regarding glenohumeral infiltration, 75.2% infiltrate in a
medical office, while 13.4% infiltrate in a surgical center.

When askedwhich drug was chosen for infiltration, 72.3%
of the respondents chose the combination of corticosteroids
and anesthetic; 32% use corticosteroids alone, and 8.2%
infiltrate anesthetics only. Only 0.6% use anti-inflammatory
drugs, and 1.9% use other substances, such as hyaluronic acid.
Regarding the type of corticosteroidmost used, 39.4% opt for

triamcinolone, 27.5% for dexamethasone, and 26.9% for
betamethasone.

Regarding contraindications to the use of corticosteroids,
17.7% believe that there are no contraindications, while
82.3% mentioned complications. Among them, the most
cited were diabetes (67.2%), especially poorly controlled or
decompensated diabetes (7%), hypertension (14.7%), aller-
gies (11.6%), and glaucoma (10%).

Themaincomplication foundby respondentswaspainafter
infiltration (48.1%), followed by skin depigmentation (13.5%)
and infection (3.8%),while 40.4% reportednotfinding anykind
of complication in their practice. We found no statistical
difference between the most recurrent response (pain after
infiltration) and the no complication response (p¼0.171).

Discussion

Painful shoulder is a condition that can affect up tobetween26
to 34% of the adult population. Pain, and consequent shoulder
dysfunction, affect negatively the quality of life of these
patients. Several conditions are concurrent with shoulder
pain, including glenohumeral arthrosis, rotator cuff tendinop-
athy, cuff tear, adhesive capsulitis, and calcareous tendonitis.7

Rotator cuff syndrome is the most common diagnosis in
painful shoulder conditions, reaching a prevalence of up to
40%, ranging from bursitis to complete cuff tears, affecting
the daily activities of patients, especially in overheadmaneu-
vers.8 Characterized by reduced active and passive range of
motion and shoulder pain, adhesive capsulitis afflicts�2% of
the general population,9 and up to 20% among diabetics.10

Rotator cuff calciumdeposits are found in 6.8% of the patients
with painful shoulder, especially housed in the supraspina-
tus tendon.11 Glenohumeral osteoarthritis is characterized
by mechanical and biological destruction of the articular
cartilage, a condition that is difficult to control and is highly
debilitating.12

Infiltration for the treatment of painful shoulder is still
quite controversial; however, we found that �83% of the
respondents incorporate this method in their practice,
depending on the underlying disease. Randelli et al13 con-
ducted a survey study in which 72% of the respondents
considered glenohumeral infiltration with corticosteroids
appropriate or very appropriate as treatment for adhesive
capsulitis, and 66% had the same opinion about subacromial
infiltration to treat selected cases of cuff arthropathy.

Among the indications of subacromial infiltration, the
most frequent was for the treatment of rotator cuff syndrome
(55.6% for tendinopathies, 42.5% for bursitis, and 33.1% for
partial bursal lesions). According to Vieira et al,8 shoulder
and elbow surgeons tend to opt for early repair of complete
rotator cuff injuries, which may explain the low incidence of
infiltration indication for the treatment of these lesions,
although studies show that this procedure can prevent the
need for surgical treatment in up to half of the cases.14

It is known that infiltrationwith corticosteroids is not able
to modify the natural history of rotator cuff syndrome, and
animal histological studies show changes in the molecular
structure of the collagen of the tendons, weakening themafter

Table 1 Indications for subacromial infiltration

Indication %

Rotator cuff tendinopathy 55.6%

Bursitis 42.5%

Rotator cuff partial lesion
on the bursal surface

33.1%

Calcareous tendinitis 29.4%

Table 2 Indications for glenohumeral infiltration

Indication %

Glenohumeral arthrosis 45.9%

Adhesive capsulitis 32.5%

Synovitis 21.7%

Rotator cuff tendinopathy 8.3%

Table 3 Access Portals for subacromial infiltration

Indication %

Lateral 57.5%

Posterior 32.5%

Anterior 10%

Others: suprascapular,
Neviaser, and superior

4.4%

Table 4 Access portals for glenohumeral infiltration

Indication %

Posterior 52.2%

Anterior 35.8%

Other: suprascapular 1.3%

Do not perform the procedure 11.3%
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repeated injections with corticosteroids, which leads us to
believe that this condition could be translated into
humans.15,16 However, according to Bhatia et al,17 there is
no increased incidence of rotator cuff tear in patients that
underwent multiple infiltrations. Therefore, we believe that
this procedure is a viable option in the conservative treatment
arsenal for rotator cuff syndrome in selected cases.

Shoulder arthrosis was the main indication for glenohum-
eral infiltration (45.9%), followed by adhesive capsulitis
(33.1%). When comparing these numbers with the findings
of the literature,we cameacross divergent information. On the
one hand, according to Randelli et al,13 31% of the respondents
stated glenohumeral infiltration to be the best conservative
treatment method for adhesive capsulitis; but only 15% infer
the same about its indication for shoulder arthrosis. Cortico-
steroid infiltration to treat glenohumeral arthrosis finds little
support in the literature, with studies with low evidence,18 to
such an extent that the American Academy of Orthopedic
Surgeons (AAOS) does not indicate the procedure.19 On the
otherhand, theuseof thisprocedure in the treatmentof frozen
shoulder has great support, being a satisfactory option as an
adjuvant in conservative treatment.20–22

Most respondents choose lateral access for subacromial
infiltration (57.5%) and posterior access for intra-articular
infiltration (52.2%), which may be explained by the anterior
greater presence of noble neurovascular structures, thus
making posterior glenohumeral infiltration safer.23 This
data becomes important in light of the findings of Marder
et al,24 demonstrating greater accuracy in blind subacromial
infiltration through the lateral portal. However, the familiar-
ity of each professional with the chosen route is certainly a
determining factor for this definition.

Few professionals choose to perform subacromial infil-
tration in the surgical center; however, the indication
increases when it comes to the intra-articular procedure.
This may be explained by the greater discomfort and pain
reported at the time of glenohumeral infiltration. Another
important finding is that most respondents (88.8%) do not
use ultrasound to assist in the procedure. The lack of intima-
cy of the orthopedic surgeon with the apparatus, and espe-
cially the cost of these devices, make it difficult to spread this
technique. However, this practice should be reconsidered,
since blind infiltrations have lower accuracy and less pre-
dictable results.25 Wu et al26 found in their meta-analysis
that the subacromial infiltrations guided by ultrasound
performed better in controlling pain caused by rotator cuff
syndrome than when it is performed blindly. Other studies
show a large variation in glenohumeral infiltration accuracy
if performed without imaging methods (between 45.7 and
100%).27,28

Among the contraindications, the most cited was diabe-
tes, especially when decompensated. There is little evidence
in the literature that subacromial or glenohumeral infiltra-
tion can raise blood glucose to alarming levels; however, it is
prudent to maintain vigilance in the weeks following the
procedure.29 Moon et al30 studied blood glucose after gle-
nohumeral infiltration with 40mg triamcinolone in patients
with and without diabetes and observed increased glucose

levels on the first day after the procedure, and return to the
preinfiltration parameter in both groups, without reports of
clinical complications.

Finally, the main complication observed by respondents
was pain after infiltration, which is a self-limiting condition;
and 40% of respondents did not observe any adverse effects.

The results of the present study are related to a specific
population of specialists, and should not be extrapolated to
general orthopedists. There was no differentiation of the type
of infiltrationchosen foreachdiseaseand, therefore, theremay
be other unidentified nuances. However, the study has a very
representative population of 170 questionnaires, in a universe
of�800 shoulder and elbowspecialists in our country (21.25%
of the total population of specialist surgeons).

Conclusion

Thus, it can be concluded that the profile of subacromial
infiltrations shows that its indication is made primarily for
the treatment of cuff tendinopathies and bursitis, performed
in a blind way using the lateral portal in a medical office
setting, with a low rate of long-term complications. More-
over, the observed profile of glenohumeral infiltration is that
its use is mainly for glenohumeral arthrosis, with combina-
tion of corticosteroid and anesthetic, performed posteriorly
in a blind way, and mostly in a medical office setting.
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