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ABSTRACT
Objective: To evaluate the functional outcomes of three different conservative treatment protocols in patients with adhesive capsu-
litis of the shoulder. Materials and Methods: Reviews of medical records were carried out on patients treated at the institution for 
adhesive capsulitis in the period between January 2016 and January 2019. 3 different treatment protocols were compared. Group 
1; Suprascapular nerve block (SSNB) with local anesthetic and corticosteroid, analgesics, and physiotherapy after pain reduction. 
Group 2: SSNB with local anesthetic without corticosteroids, analgesics, and physiotherapy, and group 3: analgesics and physio-
therapy, without SSNB. The functional outcomes were determined with the ASES scale and the subjective results were assessed 
with the SSV. Results: A total of 46 patients treated for adhesive capsulitis were divided into 3 groups. Group 3 presented a higher 
mean number of physiotherapy sessions (30.31). Group 2 had the highest mean number of SSN blocks (3.27). The results of the 
functional scores were: group 1 (15 patients): mean ASES 84 and mean SSV 84; group 2 (15 patients): mean ASES 93.40 and 
mean SSV 91.67; group 3 (16 patients): mean ASES 79.4 and mean SSV 80.63. Conclusion: The various forms of conservative 
treatment for adhesive capsulitis achieve excellent outcomes. Analgesia through serial blocks of the suprascapular nerve with an 
anesthetic and corticosteroid achieved better functional and subjective outcomes and decreased the need to administer analge-
sics and physiotherapy sessions (group 1).
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Capsulitis adhesiva del hombro. Comparación entre métodos de tratamiento conservador

RESUMEN
Objetivo: Evaluar los resultados funcionales de tres protocolos distintos de tratamiento conservador en pacientes con capsulitis 
adhesiva del hombro. Materiales y Métodos: Se revisaron las historias clínicas de los pacientes tratados por capsulitis adhesiva 
en nuestra institución, entre enero de 2016 y enero de 2019. Se compararon tres protocolos diferentes de tratamiento: grupo 1, 
bloqueo del nervio supraescapular con un anestésico local y corticoide, analgésicos y fisioterapia después del alivio del dolor; 
grupo 2: bloqueo del nervio supraescapular con anestésico local sin corticoide, analgésicos y fisioterapia; grupo 3, analgésicos y 
fisioterapia, sin bloqueo del nervio supraescapular. Se determinaron los resultados funcionales con la escala ASES y el resultado 
subjetivo con el SSV. Resultados: Se dividió en tres grupos a 46 pacientes tratados por capsulitis adhesiva. Los pacientes del 
grupo 3 tuvieron, en promedio, más sesiones de fisioterapia (30,31±21,07). Los del grupo 2 recibieron la mayor cantidad promedio 
de bloqueos del nervio supraescapular (3,27 ± 1,22). Los resultados de los puntajes funcionales fueron: grupo 1 (15 pacientes): 
media 84 ASES y 84 SSV; grupo 2 (15 pacientes): media 93,40 ASES y 91,67 SSV; grupo 3 (16 pacientes): media 79,4 ASES y 
80,63 SSV. Conclusión: Las distintas formas de tratamiento conservador para la capsulitis adhesiva logran excelentes resultados. 
La analgesia mediante bloqueos seriados del nervio supraescapular con un anestésico y corticoide logró mejores resultados fun-
cionales y subjetivos, y disminuyó la necesidad de administrar analgésicos y de sesiones de fisioterapia (grupo 1).
Palabras clave: Capsulitis adhesiva; tratamiento conservador. 
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INTRODUCTION
Adhesive capsulitis of the shoulder (ACS) is a disease that manifests with pain and stiffness. The shoulder joint 

capsule is an elastic and flexible structure, made up of collagen, that surrounds the joint, and helps in the stability 
and function of the shoulder.1 Inflammation of the capsule alters its morphological characteristics, thickening it 
and thus losing its elasticity. This condition evolves with pain, muscle contracture and myotendinous retractions 
that cause joint stiffness. 2-5% of the general population suffer from ACS, mainly between the 4th. and 6th. de-
cades of life.1-3

Zuckerman et al. classified the causes of ACS as: idiopathic, when, by definition, there are no known causes, 
and secondary, when the cause or associated disease has been identified.1 In the secondary forms, intrinsic shoul-
der lesions have been largely responsible for the initiation of the condition.4-6

This disease has four stages, as described by Neviaser. Stage 1, also called pre-adhesive, is characterized by a 
synovial inflammatory reaction; in stage 2, adhesions of the capsule to the humeral head begin; in stage 3, there is 
synovial regression with narrowing of the axillary recess; and stage 4 is the chronic phase.7 Patients experience an 
insidious onset of rapidly aggravating pain and a decrease in active and passive ranges of motion that progresses 
to joint stiffness. In most cases, the clinical history and physical examination allow the diagnosis to be made. 
When an imaging study is necessary, MRI is the test of choice.8-10

Surgery is indicated when conservative treatment fails for at least six months. That time can range from 6 
weeks to 12 months, depending on published data.5,6,11 Procedures described as invasive are hydraulic distension 
of the joint capsule (high recurrence rate), joint manipulation under anesthesia, and open or arthroscopic capsular 
release.4-6,11

The objectives of this study were to evaluate and compare the functional outcomes of three different methods 
of conservative treatment in patients with ACS.

MATERIALS AND METHODS
A retrospective, comparative study was carried out at our institution between January 2016 and January 2019. 

107 patients with ACS were evaluated, and 46 of them were included in the study after applying the inclusion 
and exclusion criteria.

The inclusion criteria were: patients with unilateral or bilateral idiopathic ACS who were willing to participate 
in the study. The exclusion criteria were: ACS secondary to other associated diseases, such as rotator cuff injuries, 
acromioclavicular conditions, sequelae of proximal humerus fractures, and degenerative diseases, such as prima-
ry glenohumeral osteoarthritis. Patients with treatment protocols other than those proposed, those who dropped 
out of outpatient follow-up or refused to participate in the study, those who could not respond due to neurological 
conditions, who could not be contacted due to a change in telephone number, or who had died were also excluded.

Three conservative treatment protocols for ACS were applied. The protocol for group 1 (15 patients) consisted 
of weekly serial suprascapular nerve (SSN) blocks with 2% lidocaine without a vasoconstrictor, and corticoste-
roids (betamethasone dipropionate and betamethasone disodium phosphate) along with analgesics and physical 
therapy to regain range of motion after pain relief. The protocol for group 2 (15 patients) included weekly serial 
SSN blocks with 2% lidocaine, without corticosteroids, and analgesics and physical therapy after pain relief. The 
group protocol for group 3 (16 patients) consisted of two doses of intramuscular corticosteroids (betamethasone 
dipropionate and betamethasone disodium phosphate) every seven days, analgesics and nonsteroidal anti-inflam-
matory drugs, rest, and immediate initiation of physical therapy.

In order to compare these three different treatment protocols, the ASES scale (American Shoulder and Elbow 
Surgeons)12 was used for the functional evaluation of the shoulder and the SSV scale (Subjective Shoulder Value) 
was used for the subjective evaluation of each patient.13 The average number of physical therapy sessions in each 
group, as well as complications and the need for surgical treatment were also recorded.

SSN block technique
The blocks were performed in a special room with the help of a nursing technician. The technique consists of 

injecting an anesthetic agent (with or without corticosteroid) into the suprascapular fossa of the scapula, with the 
patient seated and with the upper limbs at the sides of the body. Anatomical landmarks are identified: clavicle, 
acromioclavicular joint, acromion, spine of the scapula, and coracoid process (Figure 1). 
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After asepsis and antisepsis with alcoholic chlorhexidine, the needle is inserted medially to the apex of the lines 
obtained between the posterior border of the clavicle and the anterior border of the spine of the scapula, lateral to 
the base of the coracoid tubercle. (Figure 2). 

Figure 1. Identification of anatomical landmarks for suprascapular nerve block. 
1. Posterior border of the clavicle. 2. Spine of the scapula. 3. Coracoid. 
4. Acromioclavicular joint. 5. Suprascapular fossa.

Figure 2. Needle medial to the apex of the lines drawn on the posterior 
border of the clavicle and the posterior border of the spine of the 
scapula, lateral to the coracoid tubercle.
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The needle is advanced in a craniocaudal direction, perpendicular to the skin, passing through the trapezius and 
supraspinatus muscles, until reaching the suprascapular fossa (3-4 cm), next to the base of the coracoid.14 Aspira-
tion is performed before injecting the anesthetic agent to avoid the risk of encountering the suprascapular artery 
and injecting directly into the bloodstream.

Statistical Analysis
A descriptive analysis of the results was carried out to obtain graphs and frequency tables, with the aim of char-

acterizing the participants. Results are described as absolute frequency and percentage for categorical variables. 
Numerical variables are presented as mean, standard deviation, minimum, median, and maximum.

The distributions of the scores between the groups were analyzed with box plots. The box plot gives an idea of 
the position, dispersion, skewness and discrepant data, and is built by quartiles of data distribution.15

To compare the scores of the instruments between the treatment groups, and given that the distribution of the 
scores was asymmetric, the Kruskal-Wallis parametric test was chosen, which is indicated when the assumptions 
made in the parametric tests are not verified. In the Kruskal-Wallis test, the data of the samples of each group is 
put in order, where n

1
,….n

k
 is the sample size of groups 1, … k, respectively. The study compared three types of 

treatment. There are two possible approaches to discover which of them had the best performance: the first is the 
parametric approach that requires, among other conditions, the assumption of normality of the data that does not 
comply with the nature of this study; the second approach is the non-parametric one that, when working with other 
types of variables such as rankings, does not require as many conditions on the variables and, therefore, turned 
out to be ideal for the study. The non-parametric technique adopted was the Kruskal-Wallis test.  This technique 
considers each of the three groups of interest and analyzes the size of each group, that is, n1 is the number of 
individuals in group 1, n2 is the number of individuals in group 2, and n3 is the number of individuals in group 
3. Then, for each of the three sample groups, the values collected for each individual in that sample are looked at 
and ranked in order of importance (lowest to highest values). If there are ties, the score is given by the mean of the 
orders of the repeated observations. Then the sum of the positions R1….Rk of each group is made. According to 
Sheskin (2003), the H-statistic is given by the following formula:

The X2 distribution is used to approximate the H-statistic, with k-1 degrees of freedom. If the result of the 
Kruskal-Wallis test is significant, it indicates that there are significant differences between at least 2 medians in the 
groups.16 All analyses were performed with the help of the R statistical environment (R Development Core Team), 
version 3.5.

RESULTS
The majority of the sample was female (Table 1). The mean number of physical therapy sessions (14.67 ± 13.29) 

and SSN blocks (2.4 ± 1.06) was lower in group 1 patients. On the other hand, the highest number of physical 
therapy sessions (30.31 ± 21.07) was recorded in group 3, reaching a maximum of 100 sessions. Group 2 patients 
received the greatest number of blocks (3.27 ± 1.22) (Table 2).
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The results of the ASES and SSV scales were compared between the patients of the three groups (Figure 3). Most 
of the patients in the three treatment groups had high scores. In group 2, the results had less variability, while the 
lowest values were recorded in group 3 (Table 3).

Table 1. Absolute and relative frequencies of the sex variable, by treatment group

Group Sex Total

Female Male

1 12 (80%) 3 (20%) 15 (100%)

2 12 (80%) 3 (20%) 15 (100%)

3 12 (75%) 4 (25%) 16 (100%)

Total 36 (78%) 10 (22%) 46 (100%)

Table 2. Descriptive measures of the physiotherapy and blocks variables, by treatment group 

Variable Group Mean Standard deviation Minimum Median Maximum

Physiotherapy 1 14.67 13.29 0.00 15.00 50.00

2 18.13 5.55 10.00 20.00 30.00

3 30.31 21.07 2.00 29.00 100.00

Blocks 1 2.40 1.06 1.00 3.00 4.00

2 3.27 1.22 1.00 3.00 6.00

3 - - - - -

Figure 3. Box plot of the ASES (American Shoulder and Elbow Surgeons) and SSV (Subjective Shoulder Value) scores, by 
treatment group.
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Complementing the results shown in Figure 3, Table 3 shows that all the groups obtained the maximum score of 
100 on the two scales, while the minimum score was 20.

The lowest scores were recorded in group 3, both in the mean (79.44 and 80.63 for the ASES and SSV scales, 
respectively) and in the median (885 for both).

Group 2 averages on the ASES and SSV scales were 93.40 and 91.67, respectively, the highest among the three 
groups. According to the results of the Kruskall-Wallis test at a significance level of 5%, there is insufficient evi-
dence of a significant difference between the three groups evaluated (p 0.192 for the ASES scale and p 0.450 for 
the SSV scale).

DISCUSSION
The objective of this study was to compare the functional and subjective outcomes of three different protocols 

for the conservative treatment of ACS. Reeves and Gray referred to the natural course of ACS and stressed its self-
limiting condition, whereby symptoms and movement restrictions gradually and spontaneously normalize in pa-
tients with primary idiopathic ACS.8,9 Based on these movement limitations, we decided to compare the functional 
outcomes of patients treated conservatively with three different therapeutic protocols.

In our study, the prevalence of ACS was 78% in females, a percentage similar to that reported in the litera-
ture.3,11,17

The realization that ACS is a self-limiting condition led Godinho et al. to propose a treatment that could follow 
the natural evolution of the disease, making it less disabling, with a shorter recovery, intensifying pain relief in 
phase 1 and providing good support for the following phases.6,18

In a randomized study, Ranalletta et al. compared the administration of oral nonsteroidal anti-inflammatory 
drugs with the application of a single intramuscular injection of corticosteroids. The injection relieved pain more 
quickly and improved function and movement of the shoulder sooner.19 In our study, the group treated with SSN 
block with corticosteroids and anesthetic required fewer blocks to relieve pain and improve range of motion.

The SSN block is a method adopted in many shoulder surgery departments. In a meta-analysis, Chang et al. 
compared SSN block with physical therapy, placebo and intra-articular injection for chronic shoulder pain. In that 
study, the outcomes were superior with the SSN block compared with placebo and physical therapy, results simi-
lar to the block with intra-articular injection.20 In our study, SSN block yielded better outcomes and the patients 
required fewer physical therapy sessions.

Checcia et al. performed a retrospective study in 133 patients treated with serial SSN blocks and physical therapy 
to recover range of motion. They observed that the blocks promoted a rapid and lasting improvement in pain, and 
this made it easier to start range of motion exercises.2 In our study, comparing the two SSN block methods (with 
and without corticosteroids), the final functional and subjective outcomes were better.

There is no consensus in the literature on which treatment method—surgical, conservative, or combined—is the 
most effective for the management of ACS. Treatment methods (surgical and conservative) do not alter the natural 

Table 3. Descriptive measures and result of the Kruskal-Wallis test for the comparison of two scores,* by 
treatment group

Variable Group Mean Standard Deviation Minimum Median Maximum p

ASES 1 84.00 23.48 31.00 97.00 100.00 0.192 

2 93.40 7.97 71.00 95.00 100.00

3 79.44 24.92 20.00 85.00 100.00

SSV 1 84.00 24.73 20.00 100.00 100.00 0.450 

2 91.67 14.60 50.00 100.00 100.00

3 80.63 23.80 20.00 85.00 100.00
*American Shoulder and Elbow Surgeons (ASES) and Subjective Shoulder Value (SSV), by treatment group.
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course of the disease; however, they do promote short-term pain relief and improvement in shoulder range of mo-
tion.21 It has been shown that patients who do not undergo SSN blocks require more physical therapy sessions and 
more analgesics.

According to the classification of the causes of ACS, analgesia is an important factor in the treatment; the func-
tional use of the shoulder is the only non-invasive method to restore its non-elastic capsule. Motivation and the 
ability to perform capsule stretching with active exercises, withstanding some degree of physical discomfort, are 
also required.2,18,22 Taking into account this important function, SSN block with corticosteroids achieves the best 
outcomes in order to start physical therapy sessions more quickly.

Drugs, anesthetic blocks and physical therapy are the basis of conservative treatment, whether alone, in the early 
stages, or in combination with other therapeutic modalities in the later stages. For Ramírez et al., the most effective 
treatment for ACS is uncertain.10 

Conservative treatment includes the use of nonsteroidal anti-inflammatory agents, short-term oral corticoste-
roids, SSN blocks with or without corticosteroids, physical therapy, acupuncture, and capsule hydrodilatation.4,6,11,22

Complications of conservative treatment are chronic pain and limited movement. When symptoms do not im-
prove with conservative treatment, some patients require surgery that can cause complications, including fractures, 
labral injuries, dislocations, and rotator cuff injuries.4,23

CONCLUSIONS
ACS is a prevalent disease in females. Excellent outcomes can be achieved with various forms of conservative 

treatment. Analgesia through serial SSN blocks with corticosteroids achieved the best functional and subjective 
outcomes, and decreased the need for analgesics and physical therapy sessions.
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