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ABSTRACT

Introduction:  Adhesive capsulitis, also known 
as “frozen shoulder,” is a debilitating shoulder 
condition increasingly linked to fibroadhesive 
bursitis, particularly after COVID-19 and related 
vaccinations. There is no definitive gold stand-
ard for its treatment, the primary therapeutic 
objectives of which are the reduction of pain 

and the restoration of shoulder range of motion. 
The aim of our study was to analyze treatment 
outcomes based on quantitative measures of 
shoulder function and symptom relief.
Method:  Conducted between January 2022 and 
April 2023, the research involved 45 patients 
initially diagnosed with adhesive capsulitis and 
associated fibroadhesive bursitis. After excluding 
nine patients for other concomitant pathologies 
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(five for calcific tendinopathy and four for rota-
tor cuff injury), 36 patients were randomized 
into two groups: one group was treated with 
glenohumeral hydrodistension, the other with 
glenohumeral hydrodistension combined with 
bursal injection. Assessments were conducted at 
baseline and then 2, 4, and 6 months after treat-
ment, focusing on changes in pain levels, func-
tional scores, and range of motion in all planes. 
Each group followed a home-based rehabilita-
tion protocol.
Results:  Significant improvements were 
observed in both treatment groups, with the 
combined hydrodistension and bursal injec-
tion group showing notably superior out-
comes. Specifically, the range of motion in 
flexion improved from an initial median of 
80° to 155° in the combined treatment group, 
compared to an increase from 75.5° to 129° in 
the group treated with hydrodistension alone. 
This enhancement was statistically significant 
(p < 0.001).
Regarding pain reduction, the combined treat-
ment group demonstrated a dramatic decrease in 
visual analogue scale (VAS) scores, from a base-
line median of 7 to 1 at the 6-month follow-
up. In contrast, the hydrodistension-only group 
showed a reduction from 7 to 3, with these dif-
ferences also proving statistically significant 
(p < 0.001).
Conclusions:  Ultrasound-guided hydrodisten-
sion of the glenohumeral joint, if combined with 
bursal injection and specific exercises, effectively 
reduces pain, decreases disability, and improves 
range of motion in patients with second-stage 
adhesive capsulitis. This study highlights the 
importance of a combined approach in the man-
agement of this complex condition, especially 
after the histological changes that occurred after 
COVID-19 and related vaccinations.
Trial Registration:  ClinicalTrials.gov identifier 
NCT06062654.

Keywords:  Shoulder pain; Adhesive capsulitis; 
Frozen shoulder; Ultrasonography; Intra-
articular injection

Key Summary Points 

Adhesive capsulitis, also known as “frozen 
shoulder,” is a debilitating shoulder condi-
tion increasingly linked to fibroadhesive 
bursitis.

There is no definitive gold standard treat-
ment for adhesive capsulitis, with the aim to 
reduce pain and shoulder range of motion 
restoration.

Ultrasound-guided hydrodistension of the 
glenohumeral joint, coupled with bursal 
injection and specific exercises, demonstrated 
effectiveness in patients with second-stage 
adhesive capsulitis.

A combined approach in the management of 
fibroadhesive bursitis associated with adhe-
sive capsulitis is warranted.

INTRODUCTION

Adhesive capsulitis, commonly known as “fro-
zen shoulder,” is a debilitating condition char-
acterized by pain and progressive stiffness in 
the shoulder, initially described by Codman in 
1934 and further detailed by Neviaser in 1945 
[1]. It affects 2–5% of the general population, 
with prevalence rates significantly higher, rang-
ing from 10% to 36%, among individuals with 
diabetes mellitus [2, 3]. This condition predomi-
nantly affects women, typically manifesting in 
those aged between the fifth and seventh dec-
ade of life. While adhesive capsulitis can be 
idiopathic, it is sometimes secondary to surgi-
cal interventions, local trauma, myocardial 
infarction, diabetes mellitus [2], hypothyroid-
ism [4], Parkinson’s disease [5], or barbiturate 
use. Genetic predisposition, such as a positive 
family history and expression of the HLA-B27 
antigen, is also influential [6]. Recent research 
highlighted that adhesive capsulitis involves 
inflammatory and fibrotic processes within the 
joint capsule, leading to a reduction in capsular 
volume and the formation of adhesions that sig-
nificantly impair motility [7, 8]. Histologically, 
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the condition is marked by a fibrotic pattern 
with fibroblasts surrounded by a matrix rich in 
type I and III collagen. Myofibroblasts present 
in the samples suggest their role in the devel-
opment of capsular contractures. Disruption 
in collagen metabolism, indicated by abnor-
mal expression of metalloproteinases and their 
inhibitors, further complicates the scenario 
[9–11]. The presence of inflammatory cytokines, 
neoangiogenesis, and neoinnervation supports 
the underlying inflammatory processes. Ele-
vated levels of intercellular adhesion molecule-1 
(ICAM-1) have been observed in both patients 
with adhesive capsulitis and those with diabetes, 
elucidating the frequent co-occurrence of these 
two conditions [10–12]. The clinical progres-
sion of adhesive capsulitis traditionally unfolds 
through stages that include initial diffuse shoul-
der pain that worsens at night, followed by 
increasing stiffness and pain, severe joint restric-
tion, and ultimately, a gradual resolution of stiff-
ness and pain accompanied by mature collagen 
deposition and reduced inflammation [13–16]. 
The importance of early diagnosis and timely 
intervention is emphasized to alleviate symp-
toms and hasten recovery. Advances in imag-
ing technology, particularly magnetic resonance 
imaging (MRI) and ultrasound, have become 
primary tools for diagnosis due to their ability 
to directly visualize the pathological changes. 
Ultrasound is especially valuable for its diag-
nostic efficiency, cost-effectiveness, and ability 
to guide therapeutic interventions like hydro-
distension and drug injection [17–22]. Specific 
signs of adhesive capsulitis on ultrasound eval-
uation include effusion of the bicipital recess, 
thickening/hyperemia of the axillary recess of 
the capsule, thickening/hyperemia of the pul-
ley at the rotator, the articular effusion of the 
subscapular recess (subcoracoid space), and typi-
cal folding of the infraspinatus tendon during 
posterior assessment of passive external rotation 
during maneuvers [21–23].

An increased frequency of adhesive capsu-
litis has been observed during the COVID-19 
pandemic and fibroadhesive bursitis due to an 
increase in cytokines and growth factors, in par-
ticular interleukin (IL)-1, IL-6 and tumor necro-
sis factor (TNF)-alfa; fibroadhesive bursitis fol-
lowing COVID-19 vaccination is considered a 

rare occurrence and is generally associated with 
incorrect vaccine administration techniques 
[24, 25]. This condition is part of a broader cat-
egory known as shoulder injury related to vac-
cine administration (SIRVA), which encompasses 
various shoulder injuries caused by improper 
injection methods. Although specific cases of 
fibroadhesive bursitis have been reported, they 
are not widespread and are typically linked to 
individual instances of vaccination errors rather 
than the vaccines themselves [26].

With this as background, this study was 
designed to evaluate the effectiveness of ultra-
sound-guided procedures, specifically gleno-
humeral joint capsule hydrodistension and 
subacromial-subdeltoid bursa injections, in the 
management of adhesive capsulitis in associa-
tion with fibroadhesive bursitis.

METHODS

This study employed a prospective cohort design 
to evaluate the efficacy of ultrasound-guided 
treatments in adult patients diagnosed with 
adhesive capsulitis and concomitant fibroad-
hesive bursitis based on the typical signs on 
shoulder ultrasound [22]. Recruitment was con-
ducted from January 2022 through April 2023; 
after applying exclusion criteria, -  i.e., other 
comorbidities, calcific tendinopathy, rotator 
cuff injury, glenohumeral osteoarthritis, preg-
nancy, allergy to anesthetics, and inability 
to provide informed consent -, a cohort of 36 
patients was finalized. In the study, participants 
were randomly allocated to two groups using a 
double-blind, 1:1 ratio method facilitated by the 
statistical software R (The R Foundation for Sta-
tistical Computing). Group 1, consisting of 18 
patients, received both hydrodistension and bur-
sal injection, while group 2, also comprising 18 
patients, received only hydrodistension (Fig. 1). 
The allocation sequence was generated using the 
R package ‘blockrand’ to ensure unbiased and 
random assignment. Both the researchers and 
participants were blinded to group assignments 
to maintain the study’s integrity and minimize 
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potential biases, thereby enhancing the reliabil-
ity of the trial results.

Pain was assessed as previously described [27] 
by means of the visual analogue scale (VAS), 
a measure used to quantify pain intensity, by 
which patients rate their pain on a scale typi-
cally ranging from 0 (no pain) to 10 (worst possi-
ble pain), whereas shoulder function was inves-
tigated via tools such as disabilities of the arm, 
shoulder, and hand (DASH), a standardized form 
used to measure physical function and symp-
toms in people with musculoskeletal disorders 
of the upper limb, with a score ranging from 0 
(no disability) to 100 (most severe disability); 
the shoulder pain and disability index (SPADI), 
a tool that assesses pain and disability specifi-
cally related to shoulder conditions, with scores 
divided into two components: pain and dis-
ability, each contributing to a total score where 
higher values represent greater impairment; 
and the American shoulder and elbow surgeons 
standardized shoulder assessment form (ASES), 
a combined patient- and clinician-reported 
questionnaire that assesses the functional sta-
tus of the shoulder, covering various aspects of 

shoulder function, with scores ranging from 0 
(severe disability) to 100 (no disability).

Ethical Considerations

The study protocol was rigorously reviewed 
and approved by the local Ethics Committee 
(379/2022/Sper/IOR) of IRCCS Istituto Ortope-
dico Rizzoli, Bologna, Italy, ensuring compli-
ance with the ethical standards stipulated in the 
Declaration of Helsinki. The present study was 
registered on ClinicalTrial.gov (NCT06062654). 
Comprehensive informed consent was obtained 
from all participants, which covered all aspects 
of the intervention, potential risks, benefits, and 
the use of photographic or video documentation 
for research purposes.

Sample Size Calculation

To ensure robust statistical power for detecting 
meaningful clinical differences, we calculated 
the required sample size based on a medium 

Fig. 1   Flow chart of the study design
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effect size, with an alpha level of 0.05 and a 
power of 80%. Anticipating a minimal dropout 
rate of 5%, we aimed for a final sample size of 34 
participants. This necessitated an initial recruit-
ment of 36 participants to account for potential 
attrition.

Ultrasound Examination

Ultrasound Assessment of Adhesive Capsulitis

The shoulder ultrasound examinations were per-
formed using a Samsung HS 50 with a 5–17-MHz 
linear transducer with musculoskeletal preset 
and we evaluated the following:

–	 Axillary recess thickening in the anterior/
axillary regions: patients were examined 
in a recumbent position with the shoulder 
abducted as permitted. A cut-off value of 
4 mm for the thickness of the axillary sac 
demonstrates a sensitivity of 93.8% and a 
specificity of 98% in the diagnosis of adhe-
sive capsulitis. Furthermore, a 60% differ-
ence between affected and unaffected sides 
can help identify this condition, particularly 
in patients presenting with suggestive symp-

toms but with axillary recess thickness less 
than 4 mm (Fig. 2) [22];

–	 Thickening of the coracohumeral ligament 
(CHL): patients were scanned in a sitting 
position, with the shoulder in a neutral posi-
tion and the hand resting on the thigh, plac-
ing the transducer on the lateral edge of the 
coracoid process in an oblique axial plane, 
we managed to obtain a longitudinal image 
of the CHL, the average measurement of the 
thickness of the CHL in both the short and 
long axes is 3 mm in shoulders affected by 
adhesive capsulitis [22]. Articular effusion of 
the subscapular recess (subcoracoid space). 
Indeed, the latter is a synovial recess of the 
glenohumeral joint without a capsular coat 
that frequently distends and collects the artic-
ular effusion in the early phase of the adhe-
sive capsulitis (Fig. 3) [21].

–	 Thickening of the rotator interval (RI) and 
hypervascularization: the patient is evalu-
ated sitting, upper limb supine, elbow flexed 
at 90°, it is evaluated on the plane of the 
oblique axis, the RI is formed superiorly by 
the anterior part of the supraspinatus ten-
don and inferiorly by the superior surface 
of the subscapularis tendon, and the medial 
border is formed by the lateral border of the 
coracoid process; RI thickness was measured 

Fig. 2   Thickening of the axillary pouch (A) compared to the contralateral unaffected shoulder (B)
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as the shortest distance between the long 
head of the biceps tendon and the peribursal 
fat, including the CHL, the superior gleno-
humeral ligament. For the diagnosis of adhe-
sive capsulitis, soft tissue hypervascularity 
within the rotator interval has demonstrated 
high sensitivity (97%) and specificity (100%) 
(Fig. 4) [3].

–	 Effusion of the long head of the biceps ten-
don (LHBT) sheath: the patient is assessed 
sitting, upper limb supine, elbow flexed at 
90°, the synovial sheath surrounding the 
LHBT  typically connects with the gleno-
humeral joint cavity and normally has a 
small amount of fluid around the biceps that 
tends to an eccentric position. Patients with 
adhesive capsulitis showed a higher preva-

lence of effusion in the tendon sheath of the 
long head of the biceps [28].

–	 Dynamic visualization of the infraspinatus 
tendon: the patient is evaluated sitting, upper 
limb supine, elbow flexed at 90° during a pas-
sive external rotation (PER), with a posterior 
dynamic study, the internal folding of the 
tendon towards the joint capsule occurs, and 
can vary from minimal movement to more 
pronounced movement [22, 29, 30].

Ultrasound Presentation of Fibroadhesive 
Subacromial Bursitis

The fibroadhesive type of subacromial-subdel-
toid bursitis (SASDB) typically presents identifi-
able ultrasound features including:

–	 The bursal thickness, measured from the 
superficial limit of the upper wall to the deep 
limit of the lower wall, is typically greater 
than 1.5 mm;

–	 Varying degrees of increased echogenic-
ity, although it may sometimes appear 
hypoechoic. In instances of hypoechoic 
appearance, the bursal content, composed 
of minimal fibrinous exudate, tends to be 
hypoechoic, non-homogeneous, and partially 
organized into connective septa;

–	 Occasionally, a wavy aspect of the bursa may 
be observed, sometimes resembling a rosary 
crown pattern;

–	 In cases where bursal thickness leads to 
impingement, the “step sign” may be evident. 
This sign refers to the imprint and depres-
sion of the coracoacromial ligament on the 
thickened subacromial-subdeltoid bursa in 
the axial ultrasound section of the ligament 
[22, 29, 30].

Ultrasound‑Guided Procedures

Treatment procedures were meticulously per-
formed under ultrasound guidance to ensure 
precision and safety. For the hydrodistension of 
the glenohumeral joint, a mixture of 1 ml of cor-
ticosteroid (methylprednisolone depot 40 mg), 
10 ml of 2% lidocaine hydrochloride, and 10 ml 
of saline was injected into the joint capsule 

Fig. 3   Evidence of effusion in the subscapular recess

Fig. 4   Thickening and hypervascularization in the rotator 
interval
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using a 20 G, 90 mm needle through a poste-
rior and lateral-to-medial access to the shoul-
der joint. The technique emphasized a poste-
rior lateral approach to optimize distribution of 
the injectate within the joint space (Fig. 5). For 
patients with adhesive capsulitis, hydrodilata-
tion is typically performed using corticosteroids 
with ultrasound guidance via the posterior gle-
nohumeral recess. Recently, a new intervention 
technique via the rotator cuff interval has been 

described [31]. In cases of fibroadhesive bursitis, 
the ultrasound-guided approach is an in-plane 
technique with an anterior and lateral-to-medial 
approach that facilitates the precise identifica-
tion and separation of the adhered bursal lay-
ers. The intervention involved the injection of 
a mixture of 1 ml cortisone (betamethasone 4 
mg), 3 ml of 2% lidocaine hydrochloride, and 3 
ml of saline to distend the bursa, reduce inflam-
mation, and alleviate pain [19, 26] (Fig. 6).

Fig. 5   Clinical image and ultrasound-guided hydrodistention with posterior lateral approach in a patient with adhesive cap-
sulitis

Fig. 6   Clinical image and ultrasound-guided injection with anterolateral approach in a patient with fibroadhesive bursitis
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Following the medical intervention, partici-
pants in each group were tasked with perform-
ing rehabilitation exercises from the comfort 
of their homes. These exercises were part of a 
specifically designed protocol tailored to sup-
port recovery and enhance the effectiveness 
of the treatment. Each participant received a 
personalized set of exercises aimed at restoring 
function and reducing recovery time. Details of 
these exercises and their intended benefits are 
described in a recently published paper [27].

Statistical Analysis

Data were analyzed using SPSS version 15.0 (SPSS 
Inc. in Chicago, IL, USA). Continuous variables, 
including range of motion, pain, and func-
tional scores, were expressed as mean ± standard 
deviation (SD). Categorical variables were sum-
marized as frequencies and percentages. The 
primary statistical tests employed were inde-
pendent and paired Student’s t tests to compare 
outcomes between and within groups, respec-
tively. Significance levels were predetermined at 
p < 0.001. This analytical approach was designed 
to robustly quantify the improvements in shoul-
der function and pain, thereby providing a sci-
entifically valid basis to evaluate the treatment 
efficacy.

RESULTS

Between January 1, 2022, and April 28, 2023, the 
study involved 36 participants who were ran-
domly distributed across two groups. This rand-
omization was conducted using a computer-gen-
erated sequence, ensuring that each participant 
had an equal chance of being assigned to either 
group; group 1 underwent glenohumeral hydro-
distension and bursal injection while group 2 
received glenohumeral hydrodistension. The ini-
tial demographic analysis (Table 1) shows that 
group 1 had a younger mean age of 42.5 years 
compared to 48.6 years in group 2. The distri-
bution of participants in terms of sex and work 
activity revealed notable differences between 
the two groups. Notably, group 1 had a higher 
percentage of manual workers. Manual labor is 
often associated with increased physical stress on 
the shoulder, possibly predisposing individuals 
to different baseline levels of shoulder pathology 
compared to non-manual workers. Such differ-
ences could affect both the initial condition of 
the participants and their response to the treat-
ments under investigation. In terms of treat-
ment efficacy, longitudinal evaluation of ROM 
revealed superior improvement in group 1 in all 
movements measured, including flexion, exten-
sion, abduction, and rotational movements, 
as detailed in Table 2. For example, flexion in 
group 1 increased from an initial median level  
of 80° to 155° at 6-month follow-up, while 
group 2 started at 75.5°, achieving a smaller 
improvement to 129° over the same period. 

Table 1   Baseline characteristics of study participants’ age and pain

SD standard deviation, VAS Visual Analogue Scale

Description Group 1 Group 2 p value

Age (median years, SD) 42.5 (5.2) 48.6 (4.9) 0.05

Sex 12 females, 6 males 10 females, 8 males 0.45

Work 10 manual workers, 8 seden-
tary workers

6 manual workers, 12 sedentary workers 0.10

Sports 6 padel/tennis, 5 swimmers, 
4 no sport, 3 runners

7 runners, 4 padel/tennis, 3 other sports, 2 no 
sport, 2 swimmers

0.25

Pain (median VAS, SD) 22.6 (3.1) 19.7 (2.8) 0.15
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This enhanced recovery pattern in group 1 per-
sisted across other movements such as exten-
sion and abduction, suggesting a more robust 
response to the combined treatment modality. 
Pain assessment using VAS and functional scores 
via tools such as the DASH, SPADI, and ASES 
demonstrated dramatic reduction in pain and 
improvement in shoulder function, particularly 

in group 1, as reported in Table 3. Both groups 
started from similar baseline scores; however, 
pain reduction and improvement in function 
were more pronounced in group 1, reaching 
a VAS score of 1 at 6-month follow-up from 
an initial median score of 7. These significant 
changes, with p values < 0.001, emphasize the 
therapeutic benefit and clinical improvement 

Table 2   Range of motion and number of infiltrations over time in the study population

SD standard deviation

Measurement Timepoint Group 1 median 
(SD)

Group 2 median 
(SD)

t test p value

Flexion Baseline 80 (8.0) 75.5 (7.5)  < 0.001

2 months 133 (10.0) 104 (9.0)  < 0.001

4 months 155 (12.0) 123 (11.5)  < 0.001

6 months 155 (11.0) 129 (10.0)  < 0.001

Extension Baseline 17 (2.0) 15 (2.5)  < 0.001

2 months 35 (3.0) 29 (3.5)  < 0.001

4 months 40 (2.5) 33 (3.0)  < 0.001

6 months 45 (2.0) 38 (2.5)  < 0.001

Abduction Baseline 55 (5.0) 60 (6.0)  < 0.001

2 months 120 (10.0) 77 (8.0)  < 0.001

4 months 155 (12.0) 91 (9.5)  < 0.001

6 months 158 (11.5) 120 (10.0)  < 0.001

Internal rotation in abduction Baseline 10 (1.5) 10 (1.5)  < 0.001

2 months 40 (4.0) 22 (3.5)  < 0.001

4 months 65 (5.0) 41 (4.5)  < 0.001

6 months 81 (6.0) 63 (5.5)  < 0.001

External rotation in abduction Baseline 13 (1.0) 16 (1.5)  < 0.001

2 months 34 (3.5) 40 (4.0)  < 0.001

4 months 48 (5.0) 55 (5.5)  < 0.001

6 months 70 (6.5) 76 (7.0)  < 0.001
Number of infiltrations Baseline 18 (0) 18 (0)

2 months 6 (1.0) 10 (1.5)

4 months 2 (0.5) 5 (0.75)
6 months 0 (0) 2 (0.25)
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derived from the intervention. The frequency 
of injections, a direct measure of the intensity 
of treatment required to maintain or improve 
shoulder mobility and reduce pain, decreased 
during the study period (Table 2). Initially, each 
group required a total of 18 injections, with one 
injection administered to each subject; however, 
at the 6-month evaluation, no further injections 
were necessary for group 1, indicating sustained 
improvement and possibly a longer-lasting effect 
of the treatment regimen employed.

DISCUSSION

Adhesive capsulitis, or frozen shoulder, repre-
sents a formidable challenge in the clinical set-
ting due to the severe pain and limited range of 
motion it imposes on patients [1, 26].

The results of this investigation demon-
strate notable improvements in shoulder range 
of motion and significant reductions in pain, 
underscoring the potential of these interven-
tions to mitigate symptoms associated with 
this condition. Significant improvements were 
observed in all movements measured, except 
extension. Movements such as flexion, abduc-
tion, and internal and external rotations have 
shown substantial improvement. The sustained 
improvement in these parameters during the 
6-month follow-up period suggests a lasting 
effect of ultrasound-guided procedures on res-
toration and maintenance of shoulder motility. 
This observation indicates not only immediate 
relief but also long-term benefits in joint func-
tion, which are crucial for patient recovery and 
quality of life.

Pain assessment, conducted using the pain 
VAS and SPADI, revealed a substantial reduction 

Table 3   Pain and functional scores of the recruited patients over time

ASES American Shoulder and Elbow Surgeons standardized shoulder assessment form, DASH disabilities of the arm, shoul-
der and hand, SD standard deviation, SPADI Shoulder Pain and Disability Index, VAS Visual Analogue Scale

Assessment Timepoint Group 1 median (SD) Group 2 median (SD) t test p value

Pain VAS Baseline 7 (1.2) 6 (1.1)  < 0.001

2 months 2 (0.8) 4 (1.0)  < 0.001

4 months 1 (0.5) 1 (0.7)  < 0.001

6 months 1 (0.3) 1 (0.4)  < 0.001

DASH Baseline 43 (6.0) 46 (5.5)  < 0.001

2 months 27 (3.8) 29 (4.2)  < 0.001

4 months 18 (2.5) 22 (2.8)  < 0.001

6 months 10 (2.1) 8 (2.0)  < 0.001

SPADI Baseline 50 (7.5) 48 (7.0)  < 0.001

2 months 39 (6.0) 33 (5.5)  < 0.001

4 months 19 (3.1) 20 (3.5)  < 0.001

6 months 6 (1.2) 10 (1.5)  < 0.001
ASES Baseline 43 (5.2) 42 (5.0)  < 0.001

2 months 31 (4.0) 29 (3.5)  < 0.001

4 months 17 (2.6) 21 (2.9)  < 0.001
6 months 11 (1.8) 13 (2.0)  < 0.001
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in pain levels after treatment. The marked 
decrease in VAS and SPADI scores at each follow-
up point provides robust evidence of the effec-
tiveness of the interventions in relieving the 
pain and discomfort associated with adhesive 
capsulitis. Significant functional improvement 
was observed quantitatively using the ASES 
scale. The continuous improvement observed 
throughout the study period reinforces the over-
all benefits of the treatment regimen in improv-
ing overall shoulder health and functional out-
comes. Furthermore, the high adherence to the 
therapeutic regimen, highlighted by the need 
for repeated injections during the follow-up 
period, emphasizes the necessity of ongoing 
management to sustain the therapeutic gains. 
The absence of adverse events reported during 
interventions or throughout the entire follow-
up period further attests to the safety and tol-
erability of ultrasound-guided procedures [27, 
32–34].

Every study, including those of treatments for 
conditions such as adhesive capsulitis with con-
comitant subacromial-subdeltoid fibroadhesive 
bursitis, faces inherent limitations that affect the 
interpretation and generalization of findings. A 
common limitation is the absence of a control 
group, which makes it difficult to attribute the 
observed improvements exclusively to the tested 
interventions, as these could alternatively result 
from natural progression of the disease, placebo 
effects or regression to the mean. While it is nec-
essary to consider potential placebo effects or 
regression to the mean in our analysis, it is also 
important to recognize that the natural course of 
untreated adhesive capsulitis typically involves 
worsening of symptoms in the majority of cases 
[14, 15, 22]. Adhesive capsulitis is characterized 
by a gradual increase in pain and stiffness, often 
peaking before eventually resolving, which can 
take several years. This progression underscores 
the need for effective therapeutic interventions 
to manage and potentially expedite recovery, 
as the condition’s natural trajectory often leads 
to significant discomfort and reduced qual-
ity of life, so treating a group of patients with 
only a placebo would not have been ethically 
acceptable.

Our data clearly demonstrate that the 
group receiving the combined treatment of 

hydrodistension and bursa injection showed 
more significant improvement in shoulder 
motility, pain reduction and function compared 
to the group treated with hydrodistension alone 
and the statistical significance of these results 
reinforces the reliability of the findings and 
supports their relevance in clinical practice for 
managing complex shoulder conditions [32, 33]. 
Indeed, the single-center design of this study 
may have introduced biases related to specific 
patient selection or treatment application, fur-
ther limiting the ability to apply the results uni-
versally. However, the effectiveness of the dou-
ble combined treatment was also confirmed by 
the study of Wang et al., where at the 3-month 
follow-up, the dual-target injection group had 
a sustained effect of symptom relief, while the 
standard injection group tended to exhibit 
rebounding pain [34]. Furthermore, the short 
6-month follow-up duration, while sufficient to 
observe immediate results, may not adequately 
capture the long-term effects and potential for 
recurrence, which are critical for assessing the 
durability of treatment benefits.

Our findings not only validate the efficacy 
of the combined therapeutic approach but also 
suggest its potential for a broader application in 
similar musculoskeletal conditions.

CONCLUSIONS

In conclusion, this study substantiates the 
effectiveness of glenohumeral hydrodistension 
combined with intrabursal injection for treat-
ing adhesive capsulitis with fibroadhesive bursi-
tis, demonstrating significant improvements in 
shoulder motility, pain, and functionality after 
6 months. However, the study’s limitations—
including lack of a control group, and brief fol-
low-up period—necessitate caution in general-
izing these results. Future research should aim 
to validate these findings through larger, con-
trolled, long-term studies to fully establish the 
treatment’s efficacy and sustainability. Despite 
these limitations, our results suggest that this 
therapeutic approach could be an integral part 
of a comprehensive management strategy for 
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patients with adhesive capsulitis and fibroadhe-
sive bursitis.
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